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Traction   Co..   703,   732 
Blackpool     &     Fleetwood     Tramroad 

Co.,  244,  768. 
Blackpool,      St.      .Anncs     &     Lytham 

Tramways   Co.,  49 
Bombay     Electric     Supply     &     TVam- 

ways    Co.,    418,    670 
Bournemouth      &      Poole      Electricity 

Supply    Co.,   245,   301.   329 
Braby,    F.,   &   Co.,  245 
Brazilian     Traction,    Light    &     Power 

Co.,    671 
Brisbane    Electric    Tramways    Invest- 
ment Co.,  607 
Bristol     Tramways    &    Carriage    Co., 

387 
British   Aluminium   Co.,    329,    386 
iiritish     Columbia     Electric     Railway 

Co.,  385,  418 
British    Engine.    Boiler    &     Electrical 

Insurance  Co..   386 
British    Electric    Traction     Co.,     704, 

764 
British      Electric      Transformer      Co., 

608,    638 
British    Ever-Ready    Co.,    543,    575 
British     Insulated    &     Helsbv    Cables, 

301,    329,    355 
British   L.    -M.    Ericsson    Manufactur- 
ing  Co.,   245,  327 
British    Trade    Corporation,    133 
British      Westinghouse     Electric     and 

.Manufacturing   Co.,   574.   605 
Bromley    (Kent)     Electric    Light     and 

Power   Co.,    419,    511 
Brompton     &     Kensington     Electricity 

Supply    Co.,   329,    3S5 
Browett,    Lindley   &   Co.,  703 
Bruce    Peebles  &   Co.,   300,  328 
Brush      Electrical      Engineering     Co., 

575,   607 
Calcutta    Electric   Suppiv   Corporation, 

106,  189,   543,    639,   734 
Calcutta   Tramways   Co.,  704,  735 
Callender's      Cable     &      Construction 

Co.,    768 
Cambridge    Electric   Suppiv    Co.,    189 
Canadian    General    Electric    Co.,  274, 

671 
Castner-Kellner    Alkali    Co.,    671 
Central   Electric  Supply   Co.,  189,  217 
Central    London    Railway    Co.,    188 
Charing    Cross,    West    End    &    City 

Electricity    Supply    Co.,    273,    301 
Chatham    &    District    Light    Railways 

Co.,   244 
Chelsea    Electricity    Supply    Co.,    245. 

357,    417 
Chesham     Electric     Light     &      Power 

Co.,    640 
Chile    Telephone    Co.,    50 
Chiswick    Electricity    Supply    Corpora- 
tion,   575 
Chloride    Electrical    Storage    Co.,    640 
City    &    South    London    Railway    Co., 

188 
City     Electric    Light    Co.     (Brisbane), 

512 
City   of   Buenos  Ayres   Tramwoys   Co. 

(1904).   161.   189.  543 
City     of      London     Electric      Lighting 

Co.,   244,    300 
City    of    Oxford    Electric    Tramwavs, 

274 
Clarke,    Chapman    &    Co.,    273,    576 
Clones    Electric   Light    &    Power  Co., 

301 
Clontarf    (Dublin)    &    Hill    of    Howth 

Electric    Tramway    Co.,    218 
Clyde    Valley     Electrical     Power    Co., 

356 
Colombo       Electric      Trainwnvs       and 

Lighting    Co.,    671 
Compagnie  G^n^rale  d'Electri- 

citi,   76 
Compania      .indina      de     Electricidad 

Sociedad    Anonima,  387 
Compania     .Anglo-.^rgentine    de     Elec- 

tricdad,    Sociedad    .Anonima.    77 
Companies     struck     off     the    register, 

50.    77,   245,   671 
Companies    to    be    struck    off    the    re- 
gister,   447 
Consolidated    Electrical    Co.,   448.    478 
Constantinople  Telephone  Co.,   132 
Cordoba    Light   &    Power   Co.,   21 
Cork    Electric   Tramways   &    Lighting 

Co.,   21,  735 
Costa   Rica  Electric  Light  &  Traction 

Co.,  161 
County    of    London     Electric    Supply 

Co.,   274,   300,   354 
Coventry    Chain  Co..    768 
Craigpark    Electric    Cable    Co.,    543 
Crompton    &    Co..    188,    216,    767 
Crosslev    Bros..    189 
Cuba    Submarine    Telegraph    Co..    179 
Danish    .Accumulator   Works,    703 
Davis  &  Timmins.   301.    355 
Delabole      Electric     Light     &     Supply 

Co.,   77 
Delhi     Electric    Tramways    4     Light- 
ing   Co.,   671.    734 
Dictograph    Telephones,    512 
Direct    Spanish     Telegraph     Co.,    330, 

357 
Dir.-ct  U.S.   Cable  Co.,  49 
Direct   West  India   Cable   Co.,   301 
Doulton  &  Co..  386.  671 
Dublin     &     Locan     Electric     Railway 

Co..  511 


Dublin    United    Tramways.    77.    189. 

217 
East   London   Railway    Co..    133 
Eastern     Extension,     &c.,      leiegraph 

Co.,    419 
Eastern  Telegraph   Co.,   419,   767 
Edison   Swan    Electric    Co.,    20,    189, 

301,   479,    607 
Electric    Construction    Co.,    607,   639, 

670     , 
Electrical     &     Industrial     Investment 

Trust,    330 
Electrical    Distribution    of    Yorkshire, 

217,   272 
Electrical  Utilities  Corporation,   448 
Electro-Bleach     S:     Bv-Products,     273, 

767 


Fellows   .Magneto  Co.,  638 

Fife   Tramway,    Light   &    Power  Co., 

217,  243 
Folkestone     Electricity     Supply     Co., 

418 
French   companies,  20,   132,   162,  244, 

574,  039.  661 
Fuller    .Accumulator    Co.,    419 
Fuller's     Carbon     &     Electrical     Co., 

419 
Fuller's  Wire  &  Cable  Co.,  419 
Galashiels  &   District   Electric  Supply 

Co.,  357 
Gandy    Belt    Manufacturing    Co.,    301 
Gateshead       &       District      Tramwajs 

Co.,    330 
General  Electric  Co.   (U.S.A.),  734 
German  companies,  77,  244,  418,  574. 

702 
Globe    Telegraph    &   Trust    Co..    301, 

543 
Glover.  W.  T.,  &  Co.,  511,  543,  605 
Great    Northern    Telegraph    Co.,    703 
Greenwood   &   Batlev,  161,   245 
Hadficlds,     356 

Halifax   &    Bermudas   Cable    Co.,    301 
Hastings    &     District    Electric    Tram- 
ways Co.,  330,  385 
Henley''s,    W.    T.,    Telegraph    Works 

Co.,    419,    478,   479,    510 
Humphrey    Pump    Co.,   21 
Hydro  Electric    Power    &    .Metallurgi- 
cal   Co.,    671 
Globe  Telegraph    &  Trust   Co.,    Ltd., 

768 
Imperial   Tramways   Co.,  767 
India-Rubber,    Gutta-Percha,    &    Tele- 

graph    Works    Co., 
Indian     Electric     Supply     S:     Traction 

Co.,  511.  573 
Indo-European     Telegraph     Co.,    272, 

419,    542 
International     Light     &     Power     Co., 

189 
Isle    of    Thanet    Electric    Tramways 

and   Lighting  Co.,  162.  244 
Isle  of  Wight  Electric  Light  &  Power 

Co.,   357 
Jackson,  P.  R.,  &  Co.,  357 
lames    Keith   &    Blackman    Co.,   735 
Jarrow    &    District    Electric    Traclicm 

Co.,    274 
Johnson  &  Phillips,  543,  606 
Kalgoorlie   Electric   Power  &  Lighting 

Corporation,  273,  671,   703 
Kaministiquia  Power   Co.,   50.   512 
Kensington   &   Knightsbridge    Eelctric 

Lighting  Co.,   245,   273 
Lanarkshire    Tramways    Co.,    387 
Lancashire     Dynamo     &     Motor     Co., 


448 


Plat 
640 


Powe 


Ele. 


Ltd., 


Launceston  &  District  Electric  Supply 

Co.,   Ltd.,  608 
Lima     Light,     Power     &     Tramways 

Co.,    21,    418,    607 
Liverpool    Overhead  Railway   Co.,  106, 

218,    245,    271 
Llandudno    &     Colwvn     Bay     Electric 

Railway,  162,  18'9 
London     &      South-Western      Railw^ay 

Co..  243 
London     &    Suburban     Traction     Co., 


Railway     Co..     188, 


162. 

London  Elect 

243,  447 

London  Electric   Wire   Co.    .t    Smiths. 

London    United    Tramways,    50,    133, 

357,  448.  574 
Mackay  Companies.   735 
Madras    Electric    Supply    Corporation, 

703 
.Madras      Electric     Tramways      (1904), 

479,    511 
.Manila     Electric     Railroad     &     Light- 

ing   Corporation,   330.   735 
Marconi     International     .Marine    Com- 
munication    Co..     49,     418,     479, 

543,  575,    734.   766 
Marconi     Wireless    Telegraph    Co.    of 

America     189    357 
M.irconi     wireless    Telegraph    Co.    of 

Canada.   735 
Mather  &   Piatt,  218,   245 
.Melbourne    Electric    Supply    Co.,    132, 

161,    543 
Melton    Mowbray    Electric    Light  Co., 

479 
.Mersey    Railway    Co.,    245 
MerthVr    Electric    Traction    &    Light- 
ing Co.,  703 
Metropolitan     District     Railway     Co., 

188.    244 
Metropolitan        Electric        Tramways, 

Ltd.,  573 
Metropolitan      Electric      Supply     t^o., 

273     328 
Metropolitan    Railway    Co.,    162,   189 


.■jtr    Noils-, u,iliiii.e.i 
Mexican  Northern   Power  Co.,  671 
.Middleton    Electric  Traction   Co.,   419 
Midland      Electric      Corporation      (or 

Po\yer    Distribution,    3-29,    356 
MincheaO     Electric    Suppiv    Co.,    419 
Mirrlees    Bickerion  i    Diiv,    735 
Mirrltvs    Watson    Co..    35t'i,  419 
Montevideo    Telephone    Co.,    419,    479 
Montreal    Light,  Heat   &    Power  Co., 

106,    161,    512,    768 
Nairobi    Electric    Power   &    Lighting 

Co.,    735 
National  Boiler  &  General    Insurance 

Co.,    245 
National     Electric    Supply    Co.,     189, 

217,    704 
National    Gas    Engine   Co.,   189,   217 
Newcastle   &   District   Electric   Light- 
ing   Co.,  273 
Newcastle-upon-Tyne    Electricity    Sup- 
ply  Co.,  245.   329,    386 
New  GeneraJ   Traction   Co.,   767 
Newmarket   Electric   Light   Co.,   357 
New    York   Telephone   Co.,    419 
New   York    Traction,    447 
Nitrogen    Products     &     Carbide    Co., 

Northallerton   Electric  Light  &  Power 

Co.,    273 
Northampton  Electric  Light  &  Power 

Co.,    244 
Northern   General  Transport  Co.,  418 
North     Metropolitan     Electric     Power 

Suppiv    Co.,    575 
North    of    Scotland     Light    &     Power 

Co.     511,   543 
North   Wales   Power  S:  Traction   Co., 


245 


Notting  Hill  Electric  Lighting  Co., 
272,  329 

Oldham,  Ashton  &  Hyde  Electric 
Tramways  Co.,   543,   576 

Oriental  Telephone  &  Electric  Co., 
543,    636 

Oxford    Electric  Co.,    245,    301 

Para  Electric  Railways  &  Lighting 
Co.,    356 

Parsons   Marine   Steam    Turbine   Co., 
189 

Peel-Conner    Telephone    Works,     tin 

Petters.    735 

Potteries  Electric  Traction  Co.,  179, 
639 

Prospectuses  ;  International  Light 
and  Power  Co.,  217;  British  Elec- 
tric Translornier  Co..  356;  .Mid- 
land Electric  Corporation  Uir 
Power  Distribution,  387;  Electric 
Construction  Co..  387;  Anglo- 
Portuguese  Telephone  Co.,  387: 
Major  &  Co.,  447;  Fuller's  United 
Electric  Works,  447;  Manganese. 
Bronze    &    Brass    Co..    511 

Provincial   Tramwavs  Co..   768 

Puebia  Tramway  '  Light  &  Power 
Co.,    133 

Ramsgate  &  District  Electric  Supply 
Co.,    543 

Rangoon  Electric  Tramwavs  Si  Sup- 
ply   Co..    767 

Ransomes.    Sims  &    Jeflei 

Reading    Electric 

Rhondda    Tramw 

Richardsons,  Wesigarlh  &  Co.,  640, 
702 

River    Plate    Electricity    Co.,   512,    .575 

Robev    &    Co.,    357 

Rushden  &  District  Electric  Supply 
Co.,    245 

Ruston  &   Hornsby's,  735 

St.  James'  &  Pall  Mall  Electric  Light 
Co.,  189.  217.  272 

Salisbury  Electric  Light  &  Supply 
Co..    357 

Scarborough  Electric  SuppPy  Co., 
356 

Shanghai  Electric  Construction  Co., 
543,    638,   704 

Shawinigan  Water  &  Power  Co.,  387, 
575.    703 

Shropshire.  Worcestershire  &  Staf- 
fordshire Electric  Power  Co.,  274, 
735,    767 

Siemens,    Bros.    &  Co..  607.   671,   733 

Siemens-Schuckert     group,     132 

Simplex    Conduits,    329 

Smithfield  Markets  Electric  Supply 
Co.,    217,    244 

South  London  Electric  .Supply  Cor- 
poration, 245,    300,    356 

South  Metropolitan  Electric  Light 
and    Power   Co.,  217.   273,   575 

South  Staffordshire  Tramways  Co., 
330 

Stewarts   &  Lloyds.   330 

Stock  Exchange  notices.  21.  512.  576. 
671.   703.   767 

Submarine   Cables  Trust,   607 

Swansea  Improvements  S:  Tr.imroads 
Co.,    704 

Swiss   companies,   574 

Telegraph  Construction  &  .Mainten- 
ance  Co..    189.   244.   271 

Tottenham  District  Light  &  Power 
Co.,    189 

Traction   &    Power  Securities,  245 

Light   &    Power   Co..   245, 


273 
703 


(M.E.T.)     Omnibus     C< 
s.   Light   &    Pow. 


nan   Trr 
Co.,   357 

Tynemoulh   &   District   Electric  Trac- 
tion   Co.,    479 

Tyneside    Electrical    Development  Co., 
273 

Tyneside     Tramways    &     Tramroads 
■    Co..    245,    273 

Underfeed    Stoker    Co.,    77 

Underground     Electric     Railway     Co., 
188,   216    244,    301 

United    Elertric    Tramw*vs   of  .Monte- 
video,   766 
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CiTV    Notes — continued 

Unilai     Kiver    I'latc    Telephone    Co., 

"03,    735 
L'rban   Electric   Supply  Co.,   574 
Vera    Cruz    lilectric    Light    Ji    Fewer 

and  'Iraction   Co.,   ISU,  218,  (i07 
\icker5.    328,    «S,   5i3,    575 
Viclceri-.Metropolitan       amalgamation, 

355.  U04 
Victoria     halls    &     Transvaal     Power 

Co.,    5U,    47a.    708 
Vulcan    Boiler    &    General    Insurance 

Co.,   2i5,  735 
Wavgood-Otis,    767 

Wa'ste    Heat    S:   Gas    Electrical    Gener- 
ating Stations,  356,  417 
Western    Telegraph    Co.,    640 
West    India    Electric    Co.,   41S 
West     India     &     I'anama     Telegraph 

Co.,  575 
West    Kootenay   Power   &    Light  Co., 

31 
West     London    &    Provincial     Electric 

Supply   Co.,    63y 
Western    Power    Co.    of   Canada.   448 
Westminster      Electric      Supply      Cor- 

poration,  133,  217,  272 
White.  J.  O..  5:  Co.,  767 
Windsor     Electrical    Installation     Co., 

357 
Winnipeg    Electric    Railway    Co.,    388 
Wtxjd   5:  Cairns    (Edinburgh).  41'J 
Wvcombe     (Borough)     Electric     Light 

it    Power  Co.,   41'J 
Yates  &   Thorn,   21 
Yorkshire    Electric    Power   Co.,    243 
Yorkshire      (West      Riding)      Electric 

Tramwavs  Co.,   106,   162,   703 
Yorkshire    (Woollen    District)    Electric 

Tramwavs  Co.,    735 
Zurich     Bank     (or    Ekcirical     I'nder- 

takings,    161 


Civil 


408 


Whitley   Council,  lor   the, 
182 


"  C.M.A."   label    design,  The    n. 

Coal  Commission,  75a 

Coal     conservation,     by      Prof.     W.     A 

Bone,    498 
Coal      consumption      of      steam      powei 

plant,   by    R.    H.    Parsons.   200 


Coa 


Pow 


381 


indusi 


The,    2111 


700 


„ucd 


53a 


Coal    cutters.    Electric,    175 

Coal    exports    committee,    203 

Coal,    Export    of,    597 

Coal    for    industrial    and    dome; 
603 

Coal,  gas,   and   electricity   ratior 

Coal    mining    notes,    303 

Coal   output,    372 

Coal   output    in    1917.    Irish,    13 

Coal     storage.    Submerged.     332 

Coal  tar  or  coke  oven  by-products  (re- 
turns) order,  403 

Coalition    Government,   The,    17 

Cobkntz,    The    women  ol,   48 

Codes    and    overseas    trade.    Cable.    12 

CollulJil    lu.l,    572 

Coniui.ri.  .    A    .Ministry    of,   124,    186 

Conim.-rii.l    Staffs'    Association,    228 

CoiimiunuMtions,  \  Board  of  Imperial, 
310,    699 

Commutator    machines.     Polyphase,    445 

Compass  considered  as  an  instrument 
of  precision  The  navigational  mag- 
netic,  by    M.    B.  Field,   66,   110,    122 

Compass,    The    wireless,    487 

Compensation    for    officials,   226 

Condenser  tubes.  The  corrosion  of,  bv 
G.  D.  Bengough  and  O.  F.  Hud- 
son. 467 

Condensing    plant.    760 

Condensing  pl.mt  for  large  power  sta- 
tions. Surface,  bv  R.  J.  Kaula, 
453,    483 

Conductivity  of  metals  at  low  temper..- 
ture,    Super-,    415 

Conference     of     British     Manufacturers, 


Consular   reports,    143 

Consuls  and   trade  development.   Our,  2 

Continuous  wave  land  wireless  sets, 
657 

Contracting  Industrial  Council,  Elec- 
trical,   105 

Contr.icting  industry.  The  electrical, 
149 

Contr.ictor.  Th,>  fi,-ld  of  the  electrical, 
by    D.    S.    .Monro,   494 


Hackn> 

Halifax,    413,    53a,    660 

Hamniersmllh,    72,    213,  r>3'J,    099 

Heywood,   72 

Holmtirth,   72a 

Huddersfield.    444 

Hull.    763 

Ilford,    10,  38U 

India   Ollice,    103.   238,   331.  475 

Isle   of    Thanet.    6U1 

King's   Lynn.  413 

Leeds,    5fj8 

Leicester,   267 

London,   213,   331,   413.   444.    475,  .507. 

539.    308.    060.    72J 
Malvern,    729 
Manchester,   207.   413 
Melbourn-.    474.    634 
Morcambe,   539 
Murrumburrah.    634 
Newport    (I.    of    W.).   351 
Office   of    Works.    103,    351,    475,    763 
Poplar,   475 

Post  Office,   103.   238,   351,   475 
Preston.    157,    763 
Reading.    444 

Richmond-on-Thames,  634,    763 
Rothcrhani,    601 
St.    Helens.    380 
Salford.   267,    539 
Sheffield.    183 
South  Africa.    103 
Southport.    72 
Stepnev.    3.".1.    .539 
Stirling.   763 
Stoke-on-Trent,    157.   539 
Sunderland.    103.    213     296,    444,    601. 

666.    729 
Swansea,    72 
Taunton,    475,    001,    763 
Walsall.    1S5 

War    Office.    103.    238.    475 
Watford.    729 
West    Ham,    666 
Weymouth,    351 
Wil'lesden,    128 
Winchester,  2' 3,    324.    363 
Windsor.    16 
Wolverhampton.    72.    444 


Contracts,    Extras    in    engineering;   An 

important   d<M:ision,    433 
Contracts,     Municipalities    and     enemy. 


•oNTRACis  Opes— 

Aberdeen,  46,  72,  103,   266,  633,  666 

Atherton,    633,    666,    729 

Australia,  16,  46,  72,  103,  128,  212, 
237,  295,  324.  351.  380.  444.  507, 
539,  568.  601,  033,  606,  698,  729. 
763 

Aylesbury,   72.    103,   183,  237 

Ballinaslbe.   633.    666 

Barrow-in-Furness,    237 

Batley,    507 

Battersea,    412 

Bedford,   324.  444.   507.   729.    763 

Belfast.   72.    103.    128.  237.  763 

Belgium.    103.    212 

Bethnal   Green.  666.  698 

Birkenhead.    098.   729,   763       ( 
ngham,    157,    351,    412 


Australia.   10.   213.   380.   444.  474.   .139, 

601.   729,    763 
Aylesbury.   412 
Barnes,  '331 
Barnslev,    213.    474 
Barrow:    413 
Batlev.    185.    666 
Uiltersea.    72.   213.    413 
Birkenhead.    666 
Bishop's   Castle,   729 
Bolton     568.    699 

Bradford,    72,    185,   290.    324.    444.   699 
Burnley.    763 
Canadi.    267 
Cape    Town.    103 
Chorlev,    539 
Coventry,     703 
Croydon,    001 
Dartford.    444,    568 
Doncaster,    413 
Hover.   U4 
Dublin,    .jOS 
Eastbourne.     .508 
Gillingham.    72 
Glasgow,   40.    103,   213.   380,   474,    5(17, 

666,    763 
Government   contracts,   103,  238,   331. 

474,  633.  763 


Bii 


412 


Bradford.     296 

Hriy,    601,    633 

Brisbane.    380.    444     507,  339.   368 

Bury.   568.   001,  633 

Chorlev.    474 

Colne,'  729,    763 

Darlington,   729,  763 

Dublin,  16,  212,  206,  412,  633,  668 

Dundalk,    412 

Dundee.    157.    185 

Eastbourne.    380 

East    Ham.    237 

Eccles,   633,    600.    698,    729 

Edinburgh,     444,     066 

Glasgow.    103.    066 

Gravesend.    729.    763 

Grimsby.    324 

Halifax.    72 

Hammersmith.    72.    183.    238.   412 

Hampstead.   10,   46 

Heywood.   001.   033.   666 

Hull,    033 

474.  601.  633.   666 


Ilklif 


508 


Ips 

Islington,  238 
King's  Lynn. 
Kirkcaldy.  763 
Lambeth'.  539 
412 


Leeds.   72.  237 

Lincoln.     157 

Liverpool.    1113.     466,     324 

Loftus,    633 

London,    16,    40.    103,    128.    1.57.    185, 

238,    290,  351,    412,    444.    474.   .507. 

339.    7-29 
London     County     Council.     444,     474. 

.507,   539.    .568,    001 
Macclesfield,    238 
Maidstone,    568 
Manch-ster,    103.    157.    212.    324,   507, 

539,   568.  601,   633,   060,   698 
Mansfield,    185 

Melbourne,    16,    72.    103.    237.  351 
Metropolitan     Water    Board,    474 
Middlelon,    633,    060 
Natal.   .507,    539.    3li8 
New    Ross,    103 
New    Zealand,    001,   633 
Office  of  Works,    103.  331,   412 
Oldham,  .568.  001 
rjrl,.  006.    698.    729.    763 
P,,ri,..i,mth,    185,    729,    763 
Pud,.!,    380 

Ou..Twlind.    212,    237,    295 
Rhonddi,    183,    633 


loMKACls     OrkS-Cor.l::::„J 
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We  stand  on  the  threshold  of  a  new  era.  The  war  is  over, 
for  practical  purposes :  peace  will  be  restored  in  a  few 
months,  and  we  look  forward  to  a  period  q£  intense  activity 
in  the  electrical  industries.     Are  we  ready  tor  it  ? 

Great  changes  are  in  progress  in  the  organisation  of  some 
of  our  principal  manufacturing  concerns  :  huge  combina- 
tions are  being  formed,  with  immense  capital  at  their  com- 
mand, which  will  enable  them  to  deal  with  the  great 
undertakings  which  are  confidently  expected  to  be  launched 
in  the  near  future  :  there  will  be  abundance  of  work  to  be 
done  both  at  home  and  abroad — but  other  nations  will  be 
seeking  orders,  too,  and  we  must  be  prepared  to  meet  their 
competition  in  the  open  markets  of  the  world  with  the 
three  weapons  :  high  quality,  low  price,  and  quick  delivery. 
Xow,  British  manufacture  is  the  hall  mark  of  good  quality, 
and  we  trust  that  our  excellent  records  of  the  past  in  this 
respect  will  be  maintained  and  excelled  in  the  future  ;  but 
low  price  and  quick  delivery  depend  not  upon  design,  work- 
manship, and  material  so  much  as  upon  efficient  organisa- 
tion— first  of  the  individual  workshop,  and,  secondly,  of 
the  whole  industry. 

The  war  has  taught  us  many  lessons,  the  gist  of  which 
has  been  impressed  upon  our  memories  by  arduous  efifort 
and  prolonged— sometimes  painful — experience.  One  of 
the  most  significant  of  these  is  the  fact  that  we,  as  a  nation, 
can  do  anything  that  any  other  nation  can  do — and  do  it- 
better — when  we  realise  the  necessity  of  its  accomplishment.. 
We  have  also  learnt— what  we  well  knew  before,  though  we 
did  not  appreciate  it  at  its  true  value  and  importance — i 
that  rapid  and  economical  production  depends  u{X)n 
quantity  production  ;  what  we  could  do  when  we  applied 
this  precept  to  practice  was  demonstrated  by  our  astonishing 
output  of  munitions  of  war,  a  performance  which  amazed 
the  world.  That  output  was  produced,  in  the  firet  instance^ 
regardless  of  expense,  for  the  cost  was  a  minor  matter,  when 
rapidity  of  production  was  a  matter  of  life  and  death  to 
the  nation  ;  but  later,  when  the  emergency  had  passed,  our 
output  was  also  cheapened,  in  spite  of  war  wages  and 
scarcity  of  material.  But  above  all,  the  fact  stands  ont 
that  our  factories  throughout  the  land  were  organised  td 
work  co-operatively.  Thus  we  won  the  war — and  we  won 
it  largely  by  efficiency  of  organisation  and  collective 
operation. 

Precisely  the  same  principles  will  govern  the  result  of  the 
industrial  conflict  which  is  now  about  to  open.  Production 
in  quantity,  efficient  organisation,  and  "  team  work  "  on  the 
largest  scale  are  the  essentials  to  success  in  the  world- 
competition  that  lies  before  us.     Are  we  reacli/  ? 

The  great  combines  to  which  we  have  alluded  will  be 
mainly  concerned  with  the  manufacture  of  heavy  and  costly 
apparatus,  and  with  the  execution  of  large  contracts  which 
can  only  be  successfully  handled  by  concerns  equipped  with 
almost  limitless  resources  and  personnel ;  of  the  necessity 
for  such  qualifications,  in  order  to  compete  with  the  huge 
organisations  of  the  United  States  and  Germany,  the  past 
history  of  our  electi'ical  industry  affords  abundant  evidence. 
But  it  is  neither  necessary  nor  desirable  that  smaller  firms 
should  endeavour  to  emulate  the  example  of  their  big 
brothers,  and  to  make  "  everything  electrical "  :  nor  is  it 
necessary  that  the  big  concerns  should  trouble  themselves 
with  the  production  of  apparatus  that  are  manufactured 
on  a  repetition  basis,  and  can  therefore  be  turned  out  in 
(juantity  by  the  smaller  ones  with  equal  economy  and 
efficiency.     Let  us  not  forget  the  lessons  of  the  war. 

For  20  years,  like  a  voice  crying  in  the  wilderness,  we 
have  urged  our  manufacturers  to  co-operate — to  collaborate 
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— to  lay  aside  petty  jealousies  and  help  one  another — in  a 
\vord,  to  ori/miise,  the  industry,  which  means  in  a  large 
measure  to  specialise  ;  four  yesirsof  war  have  but  eonlirnied 
the  wisdom  of  our  i>reaching — but  do  we  see  any  symptoms 
of  real  eonvei-sion  amonsjst  our  manufacturing  friends  r  We 
gravely  fear  that  Peace  is  bringing  with  it  but  a  renewal 
of  the  old  individualism  which,  whatever  its  merits  in  the 
past.  H'ill  not  serre  in  the  fiitiiri'.  It  is  not  yet  too  late  to 
mend  our  ways ;  now,  indeed,  is  the  very  time,  whilst  we 
are  changing  over  to  peace  production,  when  our  industries 
could  be  most  easily  organised  for  victory  in  the  trade  war. 
We  are  not  s|^)eaking  merely  to  the  gi'ea't  combines,  but  to 
the  smaller  firms  also— to  those  who,  having  built  uji 
thriving  businesses  in  certain  lines,  cling  to  them  with  the 
just  pride  and  afffttion  of  the  creator.  It  is,  perhaps,  at 
once  the  pride  and  tin-  misfortune  of  the  electrical  industry 
that  it  is  as  yet  so  young  that  the  originators  of  designs 
which  have  attained  high  reputation  still  retain  j^ersonal 
-<:ontrol  over  their  creations,  and  carry  on  their  businesses 
rather  as  a  hobby  than  as  a  source  of  revenue.  But  the 
interests  of  the  nation  should  prevail  over  the  inclinations 
of  the  individual,  and  it  is  the  patriotic  duty  of  every  man 
to  ask  himself  whether  by  sinking  his  individuality  to  some 
extent  he  can  promote  the  national  welfare.  AVe  repeat,  in 
c-onclusion,  that  organisation  anti  specialisation  on  the  part 
of  electrical  manufacturers  is  the  key  to  success  in  the  trade 
war — and  we  see  no  evidence  as  yet  that  that  key  is  going 
to  be  used. 


Ix    presenting   to   our   readers   to-day 

Sheffield's.  ^     t  ^\       i    ^  •     i  j       i  / 

War  Activities  account  of  the  electrical  developments 

in  Sheffield  during  the  war,  we  may  with 
advantage  draw  attention  to  the  splendid  record  of  the  city 
^  one  of  the  principal  factors  in  winning  the  war.  (Jf  the 
Hvorld-wide  reputation  of  Sheffield  as  one  of  our  most 
important  steel-producing  centres,  we  need  not  speak  ;  the 
\Uty  was  also  noted  for  its  manufactured  products  based  on 
steel  as  the  raw  material,  and  for  its  electro-plated  goods. 
During  the  war  the  industries  of  the  city  underwent  a 
complete  transformation,  and  it  became  a  huge  manufactory 
•of  munitions,  employing  over  120,000  workers  on  this  class 
■of  production,  of  whom  some  30,000  were  new  to  the  life  of 
the  workshop.  The  output  of  the  city  was  doubled,  and 
•the  railway  traffic  during  the  year  ending  June  last  was 
35,000,000  tons.  Innumerable  new  works  were  built  and 
existing  works  extended  on  a  large  scale,  new  steel  furnaces 
were  started,  and  electric  steel  furnaces  to  the  number  of 
about  60  were  constructed.  The  great  steel  firms  were 
reorganised  and  brought  together,  and  combinations  were 
formed  to  secure  control  of  all  the  raw  materials  necessary 
to  the  increase  of  output  and  to  the  cheapening  of  pro- 
duction. Since  the  armistice  unemployment  has  not  over- 
taken the  industrial  population  ;  on  the  contrary,  the  city 
is  up  to  the  neck  in  work,  with  orders  in  hand  for  many 
months  to  come.  Sheffield,  in  fact,  not  only  played  a 
leading  part  in  the  war,  but  is  going  to  do  so  also  in  peace 
time,  and  may  be  depended  upon  to  hold  her  own  with  all 
comers. 

The  phenomenal  progress  of  the  electricity  supply  depart- 
ment, under  the  management  of  Mr.  S.  E.  Fedden,  has 
already  been  commented  on  in  these  columns ;  between 
.  1014 and  1  'J  1 8  the  revenue  increased  five  times  and  the  output 
seven  times,  the  capital  expenditure  was  doubled  and  the 
net  profit  increased  ten  times.  When  the  present  and  pro- 
spective extensions  have  been  completed,  the  plant  capacity 
will  have  been  increased  from  28,000  kw.  in  1914  to 
146,000  KW.,  making  it  one  of  the  four  largest  under- 
takings in  the  Kingdom. 

In  the  face  of  these  striking  advances  in  the  industrial 
■fortunes  of  Sheffield,  it  is  interesting  to  reflect  that  the 
■city  contains  hundreds  of  small  rnanufacturing  firms,  each 
in  pre-war  times  confining  its  attention  to  a  very  restricted 
range  of  products,  and  that  an  intensely  conservative  spirit 
reigned  in  the  community.  The  fact  that  changes  so  vital 
and  fundamental  have  been  effected  in  so  short  a  time  is 
striking  evidence  of  the  inherent  adaptability  and  capacity 
of  the  British  character,  and  augurs  well  for  the  future  of 
the  country  in  the  difficult  times  that  lie  ahead. 


Sheffield  tii-st  became  a  steel  centre  because  of  its  many 
small  water  powers,  which  provided  the  necessary  power  to 
forge  swords  and  bayonets ;  gradually  extending  its  scope, 
the  city  began  to  make  steel  for  itself,  and  then  to  manu- 
facture from  its  steel  many  other  products  besides  military 
weapons.  It  is  curious  to  observe  how  by  a  return  to  its 
primitive  occupation  the  spirit  of  the  city  has  been  revivified 
and  its  energies  have  been  aroused.  Well  has  Hieffield 
"  done  its  bit  I  '"     Jlay  its  prosperity  nefer  wane. 


Our  Consuls 
and  Trade 
Development. 


Discussion  has  been  renewed  in  the 
Press  on  the  question  of  the  qualifications 
of  British  Consuls.  The  (jovernment 
Department  concerned  with  these  appoint- 
ments did  not  feel  able  to  fill  the  offices  while  so  many 
excellent  men  were  away  with  the  Forces.  Now  that  speci- 
ally recjuired  men  are  being  released,  we  presume  there  need 
be  no  further  delay  :  certainly  few  things  in  connection  with 
trade  are  of  greater  importance  now  that  the  war  is  ended. 
We  observe  that  special  plans  are  on  foot  for  ensuring  that 
men  selected  foi'  such  posts  shall  have  suitable  experience  in 
touch  with  our  industries,  and  the  business  world  will  be 
eager  to  know  the  details,  so  that  they  may  judge  the  like- 
lihood of  their  being  able  to  rely  upon,  and  co-operate 
with,  the  new  officials  in  making  their  efforts  for  British 
trade  expansion  throughout  the  world.  In  the  course 
of  speeches  that  have  been  delivered  lately  by  critics 
of  the  past  Consular  Service,  one  speaker  mentions 
Consuls  whom  he  has  known  who  had  no  knowledge  o4  the 
weights  and  measures  of  the  country  to  which  they  were 
sent ;  another  instances  Consular  appointments  in  Russia 
given  to  men  who  knew  nothing  of  the  Russian  language. 
No  doubt  the  Government,  which  is  pledged  to  establish  the 
Consular  Service  upon  a  new  basis  which  will  ensure  its 
efficiency,  will  see  that  these,  and  the  many  other  defects  of 
the  past,  are  not  continued.  From  what  we  can  gather, 
there  is  no  probability  of  any  undue  haste  being  shown  in 
connection  with  this  important  matter.  To  secure  that  a 
sufficient  number  of  adequately  trained  men  of  the  right 
type  are  available  at  their  appointed  posts  will  necessarily 
take  some  time,  but  we  hope  that  those  responsible 
will  not  let  the  grass  grow  under  their  feet.  We  ought 
soon  to  be  having  a  series  of  official  reports  from  the 
different  markets  if  the  business  world  is  to  be  adequately 
assisted  in  strengthening  our  export  trade  connections,  but 
manufacturers  will  be  unwise  if  they  fail  to  make  very 
energetic  efforts  on  their  own  behalf.  They  will  not 
need  much  official  assistance  in  reviving  connections  which, 
unfortunately,  have  in  too  many  cases  been  allowed  to  lapse 
under  war  conditions.  No  doubt  they  are  using  the  foreign 
postal  service  pretty  freely  just  now,  and  are  arranging 
tours  for  their  travelling  representatives,  as  well  as  pre- 
paring printed  literature  regarding  their  manufactures  for 
the  use  of  their  agents  on  the  spot  and  for  sending  direct 
to  likely  purchasers.  Happily  trade  organs  which  have 
maintained  their  efficiency  against  great  odds  during  the 
past  four  years  have  been  available  for  Colonial  and  foreign 
trade  publicity  right  along,  and  during  the  coming  months, 
before  Consuls  or  foreign  representatives  can  be  at  their 
pnsts,  or  new  catalogues  and  publicity  literature  can  be 
ready,  these  organs  will  fill  more  actively  than  ever  before 
the  role  of  business-getter.  They  are  sometimes  criticised 
by  those  who  have  an  axe  of  their  own  to  grind  or  who  are 
incapable  of  understanding  other  people's  war-time  diffi- 
culties and  who  imagine  that  the  paper  situation  has  been 
equally  serious  in  all  countries.  But  we  believe  that  .speak- 
ing generally  the  British  manufacturer  and  trader  will  make 
the  fullest  possible  use  of  all  tried  available  facilities  in 
these  days  when  thousands  of  potential  purchasers  abroad 
want  to  know  what  we  are  going  to  do  out  of  our  increased 
productive  capacity  to  help  to  satisfy  their  crying  needs. 

We  observe  that  the  British  Trade  Commissioner  who 
has  completed  a  tour  of  Eastern  Ontario  finds  strong  senti- 
ments in  favour  of  British  goods,  but  he  points  to  a  lack  of 
British  publicity  effort  such  as  is  necessary  if_  we  are  to 
face  the  aggressive  selling  methods  which  may  be  expected 
to  characterise  the  foreign  competition  that  is  coming. 
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ELECTRICITY    SUPPLY     IN    SHEFFIELD. 


Wk  have  on  previous  occasions  recorded  the  progress  of  the 
electricity  supply  department  of  the  Corporation  of 
Sheffield,'  and  have  pointed  out  the  vast  scope  for  the 
development  of  this  branch  of  the  Corporation's  activities 
that  was  afforded  by  the  great  industries  of  the  rapidly- 
oTowing  city  :  but  no  one,  we  should  think,  could  ever  have 
foreseen  the  extraordinaiy  increase  in  the  importance  of  the 
department  which  has  taken  place  during  the  war.  In 
1912.  when  we  last  described  the  works  of  the  undertaking, 
the  output  was  under  17  million  units  per  annum  ;  in  the 
year  ending  March  2.jth,  1018,  it  was  no  less  than  172^ 
millions — an  increase  of  over  900  per  cent.  Up  to  the 
outbreak  of  war,  the  progress  of  the  undertaking  was 
normal  and  steady,  the  output  for  the  year  ending  March, 
1914,  being  26h  million  units  ;  during  the  war,  therefore, 
the  output  has  increased  by  nearly  seven  times,  while  the 


perform  his  own  section  of  the  work  under  the  general 
supervision  of  the  chief.  In  a  word,  the  organisation  of  the 
whole  undertaking  was  such  that  it  was  capable  of  e.xpan- 
sion  even  to  ten  times  its  pre-war  capacity  without  a 
hitch — provided  that  the  necessary  plant  could  be  obtained 
at  short  notice. 

At  the  outbreak  of  war  in  August,  1914,  the  department 
was  preparing  to  meet  the  normal  increased  output,  and  a 
new  .■<,3oO-KW.  turbo-alternator  was  in  course  of  erection  at 
Neepsend,  while  the  contracts  for  building  extensions  and 
the  installation  of  the  necessary  boilers  and  auxiliary  works 
were  in  progress.  The  first  effect  of  the  declaration  of  war 
was  a  heavy  drop  in  the  demand  for  electric  power  ;  the 
output  fell  off  by  one-third  of  the  normal  demand  during 
the  first  week  and  one-fourth  during  the  second, 'but  in 
the  third  week   the  normal  output  was  regained,  and  from 


Fig.  1. — Neepsend  Power  Station  :   Interior  of  Turbt.se  Room. 


annual  income  has  reached  the  amount  of  £639,607,  the 
balance  of  profit  alone  being  larger  than  the  total  revenue 
in  1914.  Naturally,  this  rapid  expansion  has  not  been 
accomplished  without  imposing  a  vast  amount  of  work  uix)n 
the  staff,  and  it  is  interesting  to  observe  that  the  whole  of 
the  extensions  of  plant  and  mains  have  been  carried  out 
"  according  to  plan  "  by  the  department,  on  the  lines  laid 
down  by  the  general  manager  and  engineer,  Mr.  S.  E. 
Fedden,'M.InstC.E.,  as  long  ago  as  1904.  This  could  not 
have  been  accomplished  without  effective  organisation  :  but. 
fortunately,  Jlr.  Fedden  had  so  organised  the  undertaking, 
and  so  trained  his  staff,  that  when  war  broke  out,  and  the 
demand  began  to  advance  by  leaps  and  bounds,  all  that  was 
necessary  was  to  carry  out  the  plan  of  campaign  already 
outlined,  each  head  of  a  department  being  in  a  position  to 

*  Electrical   Review,  July  l.')th,  1904,  and  August  30th  and 
.September  6th,  1912. 


that  time  onwards  rapid  and  continuous  progress  was  made. 
Applications  fn"  supply  began  to  pour  in  at  an  unprece- 
dented rate,  and  it  soon  became  evident  that  additional 
plant  would  be  required  to  cope  with  the  growing  demand. 
The  installation  of  the  plant  above  mentioned  was  nushed 
on  as  qnickly  as  possible  :  but  owing  to  the  dislocation 
caused  by  the  mobilisation  of  the  Army,  and  the  resulting' 
difficulties  in  obtaining  materials,  it  was  not  until  March, 
191."i.  that  the  new  set  was  able  to  run  on  load.  In  the- 
meantime,  in  Xoveinber,  1914,  preparations  were  made  to 
install  a  second  8,500-kw.  set,  with  the  corresponding  boiler 
plant,  to  meet  the  1916  demand,  and  orders  were  placed  for 
the  necessary  plant. 

To  ad'l  to  the  difficulties  of  the  situation,  two  of  the 
largest  gtnerating  sets  at  Neepsend  broke  down  just  befort 
Christmas,  1914,  when  the  heaviest  load  of  the  year  fell 
due.     Cominuity  of  supply  was  inten-upted  only  for  a  few 
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minutes,  and  by  bringing  into  use  the  whole  of  the  avail- 
able plant  in  all  three  generating  stations,  the  general  supply 
■of  the  city  was  fully  maintained  :  much  of  the  plant  had  been 
lying  idle  for  years,  but  it  had  been  maintained  in  excellent 
condition,  so  that  it  could  be  brought  into  use  at  a  moment's 
notice.  The  rush  of  ajiplications  for  electricity  supply 
continued,  and  in  June,  191."),  it  became  necessary 
either  to  decline  further  applications,  or  to  install  addi- 
tional generating  plant  immediately.  A  2.000-Kw.  turbo- 
-■alternator,  intended  for  a  Russian  colliery,  which  was 
practically  ready  at  the  maker's  works,  was  commandeered 
by  the  Ministry  of  Munitions,  and  afforded  temporary 
relief,  but  this  was  obviously  inadequate  to  cope  with  the 
increased  demand,  and  steps  were  taken  to  ascertain  what 


train  of  about  40  trucks  of  coal  broke  a  coupling  ind  ran 
the  full  length  of  the  siding,  crashing  into  the  steel  frame- 
work of  the  new  boiler  house ;  this  accident  entailed  a  delay 
of  six  weeks  in  repairing  the  damage  done  to  the  steel  work. 
The  load  on  the  station  continued  to  increase,  and  new 
applications  to  pour  in,  and  it  was  seen  that  even  with  the 
new  plant  then  on  order  the  capacity  of  the  stations  would 
be  unequal  to  the  demand,  so  at  the  beginning  of  January, 
liH6,  orders  were  placed  for  another  8,500-kw.  turbo- 
alternator  and  the  corresponding  boilers,  at  an  estimated 
cost  of  £137,000,  which  was  raised  by  the  Ministry 
of  Munitions  for  the  purpose.  At  this  time  the  existing 
plant  was  working  continuously  on  overload  to  cope  with 
the  demand  :  no  time  was  available  for  overhauling  and 
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Fig.  8. — Sectional  Elevations  of  Neepsend  Power  Statiov. 


further  plant  was  obtainable  :  it  was  found  that  a  i),000-KW. 
set  was  in  course  of  construction  for  a  South  American 
I'ailway,  and  this  also  was  commandeered  by  the  Ministry, 
which  also  provided  the  capital  required  to  pay  for  this  set 
and  the  additional  boilers  and  other  apparatus  necessary  to 
its  ojieration.  At  the  same  time  the  buildings  were  being 
extended  to  practically  double  the  size  of  the  existing 
station,  as  rapidly  as  possible,  the  work  being  carried  on 
without  cessation.  Large  arc  lamps  were  used  to  illuminate 
the  site  at  night,  in  spite  of  the  lighting  restrictions  then 
in  force,  and  in  frosty  weather  coke  tires  were  lighted  every 
few  yards  near  all  concrete  and  brickwork,  to  prevent  delay 
in  the  work.  The  large  extensions  in  progress  necessitated 
the  handling  of  heavy  structural  steelwork  at  great  heights, 
and  the  interworking  of  cranes,  light  railways,  and  moving 
machinery  in  an  area  congested  by  the  working  gangs  of 
some  20  contracting  firms,  but  no  serious  accidents  occurred 
to  life  or  property,  except  one  on  the  railway  siding,  when  a 


inspecting  the  piano,  and  it  was  not  surprising  that  in 
March  two  generating  sets  broke  down,  necessitating  the 
restriction  of  supply  to  certain  large  consumers  to  night 
work  whilst  repaire  were  in  progress.  The  strain  on  the 
staff  during  these  trying  times  may  be  imagined  ;  but 
everyone  loyally  worked  "  all  out "  to  overcome  all  diffi- 
culties and  to  maintain  continuity  of  supply  in  face  of 
the  ever-mounting  demand  of  the  City's  munition  factories. 
The  rate  of  progress  is  well  illustrated  by  the  following 
table : — 

12  months  ended 

March  25th—  1914.  1915.  191G.  1917.  1918. 

Capacity  of  plant     . .  28,225  31,725  42,225  59,725  68,245 

Units  sold     ..         ..  '26,546,718  44,873,342  77,868,027  126,476  858  173,451,007 

Coal  consumed,  tons  44,187  70,3 11  131,123  194,101  244,312 

Cost  of  coal               . .  £17,820  £35,005  £86,437  £146,3,'i6  £2^8,777 

The  relative  positions  of  the  four  generating  stations 
belonging  to  the  Sheffield  Corporation  are  indicated  on  the 
accompanying  sketch-plan  (fig.  4) ;  it  will  be  seen  that  the 
original  station  at  Sheaf  Street,  and  the  tramway  power  station 
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at  KeUiam  Isluud,  are  situated  at  the  centre  of  the  ciu.  hut 
when  the  necessity  of  erectinsr  a  hiitre  installation  became 
evident,  it  was  decided  to  make  use  of  the  natural  advan- 
tiures  of  the  site  at  Xeepsend,  on  the  north-west  of  the  city. 


-Plan  of  Sheffield,  showing  posiiions  op 
Generating  Stations. 


panyins  plan  (tii;.  I'l  ;  it  will  be  noticed  that  in  the  first  in- 
stance the  boilers  were  arranged  alongside  of  the  turbine 
room,  and  this  arrangement  was  satisfactory  so  long  as  the 
generating  sets  were  of  coniparati\ely  small  output,  but  the 
installation  of  larger  sets  in  the  newer  part  of  the  station 
necessitated  the  provision  of  additional  boiler  houses  teed 
off  from  the  main  range,  and  in  the  completed  station  the 
steam-raising  plant  covers  a  far  larger  area  than  the  turbine 
room.  The  latter  consists  of  one  long  room  divided  near 
the  centre  by  a,  passage  extending  also  through  the 
boiler  house,  and  the  whole  of  the  plant  and  switcligear  is- 
so  laid  out  that  the  building  and  its  contents  can  readily  be- 
divided  into  two  independent  stations,  in  order  to  afford 
protecti6n  against  breakdown  which  might  otherwise  affei-t 
the  whole  of  the  plant.  At  present,  however,  the  station  is 
run  e/i  bloc. 

The  power-station  building,  in  its  completed  form,  covers 
an  area  of  about  2i  acres;  the  turbine  room  is  384  ft.  in 
length  and  7('.  ft.  wide  ;  and  the  boiler  houses,  as  shown  in 
the  plan  of  the  station,  are  arranged  along  one  side  and  ohl- 
end  of  the  engine  room.  The  great  leiigtii  of  the  building- 
is.  perhaps,  best  illustrated  by  our  view  of  the  exterior 
(fig.  .5),  which  also  shows  the  eight  cooling  towers  at  the 
south  end  of  the  site,  and  the  ash  heaps  beyond  the  station 
towards  the  north  and  east.  Adjoining  tlie  main  buildings 
are  the  pump  room  for  the  cooling  towers,  stores,  mes& 
rooms,  &c.  At  the  south  end  of  the  site,  behind  the 
cooling  towers,  the  hill-side  has  been  levelled  and  made 
into  a  yard  for  storing  coal  in  the  open  ;  this  is  served  by 
a  self-propelling  steam  crane,  which  stacks  the  coal  with 
the  aid  of  a  two-ton  grab,  and  also  delivers  it  to  the  hcppers. 
when  required  (a  second  crane  is  about  to  be  provided). 
Our  illustration  (fig.  (i)  shows  pait  of  the  loal  yard  and  the 


Fig.  5. — Exterior  of  Neepsend  Power  Station. 


and  about  two  miles  from  the  central 
area.  It  was  then  anticipated  that  the 
future  industrial  load,  which  was  con- 
fidently expected,  would  develop  in  that 
direction  :  as  it  turned  out,  the  demand 
for  power  and  heating  arose  chiefly  in 
the  north-east,  and  it  is  in  that  (juarter 
that  the  new  station  is  being  erected 
at  Blackburn  Meadows.  The  distance 
of  transmission  from  Xeepsend,  how- 
ever, is  not  great — about  3^  miles  to 
the  industrial  area — and  the  excellent 
facilities  afforded  by  the  site  for  the 
supply  of  water  and  coal,  and  the 
dispo.sal  of  sshes.  amply  compensate  for 
this  slight  drawback.  The  station  is 
built  close  to  the  river  Don,  on  the 
flank  of  a  hill,  which  enables  the  trains 
of  coal  trucks  to  be  run  in  above  the 
boilers,  thus  dispensing  with  costly 
machinery  and  labour  for  handling  the 
coal.  Ample  space  is  available  in  the  adjoining  valleys 
for  dumping  ashes,  and  a  large  yard  is  provided  for  storing 
coal.  The  station  is  built  on  rock  foundations  ;  the  clay 
excavated  from  the  site,  being  of  excellent  quality,  was  made 
into  bricks  on  the  spot,  and  utilised  for  building  the  station. 
The  lay-out  of  the  buildings  is  shown  on  the  accom- 


Fio.  6. — Sooth  End  op  Power  Station,  and  Coal  Yard. 


crane,  together  with  the  end  of  the  station  buildings  knd 
of  the  covered  sidings  and  coal  bunkers.  The  sidings  are 
fed  by  a  branch  from  the  Great;  Central  Railway,  and  provide 
ample  accommodation  for  storing  full  and  empty  trucks, 
which  are  handled  by  means  of  nine  reversible  capstans,  each 
driven   by   an    18-h.p.    motor :    the    coal    is    weighed  ia 
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the  trucks  on  a  weigh-bridge  before  entering  the  coal  store, 
and  is  measured  into  the  hoppers  of  the  mechanical 
stokers.  Normally  four  or  five  train-loads  arrive  at  the 
station  daily,  and  are  dumped  either  into  the  bunkers 
through  iron  gratings,  which  prevent  large  pieces  of  coal 
from  passing  to  the  shoots,  or  into  the  hoppers  which  feed 
most  of  the  boilere  directly.  In  order  to  handle  the  trucks 
across  the  five  tracks,  two  traversers,  each  driven  by  a  0-h.p. 
motor,  are  provided  ;  each  traverser  is  equipped  with  a 
capstan  driven  by  the  same  motor  and  capable  bf  hauling 
in  either  direction,  and  traverses  the  coal  shed  from  one  side 
to  the  other.  The  trucks  are  hauled  up  ramps  on  to  the 
traverser,  and  the  control  is  so  arranged 
that  it  is  impossible  to  carry  out  any 
operation  in  the  wrong  way.  No  ac- 
cident has  ever  happened  iu  connection 
with  these  traversers,  although  they 
are  used  by  unskilled  labour,  male  or 
female,  and  they  have  given  great  satis- 
faction. They  \vere  made  by  Messrs. 
Ransomes  tt  Rapier,  of  Ipswich,  and 
one  of  them  is  illustrated  in  fig.  !>. 

The   hoppers  are  arranged  as  shown 
in   the   plan  and  sectional    elevations, 
from  which  it  will  be  seen  that  the  coal 
is  delivered   from   the   railway  trucks 
to  the-  stokers  without  any  handling  ; 
from  the  hoppers  it  passes  into  measur- 
ing chambers    and    through    breeches 
pijies   to   the   stoker  hoppers,  and  the 
operation   of    the    coal   valves   automatically  records    the 
(jnantity    of    coal    fed    to    the    gi-ates,    by    volume  ;    the 
record  is  found  to  agree  closely  with  the  measured  weight. 
The  bunkers  of  the  first  eight  boilers  had  inclined  floors,  so 
that  they  could  be  completely  emptied  by  gi'avity  ;  in  the 
later   extensions   the   bunkers   were   made   rectangular    iu 
vertical  section,  to  increase  their  capacity,  the  coal  Iteiiig 
trimmed  into  the  shoots  when  the  stock  is  low.     The  coal 
stored  in  the  main  bunkers  is  similarly  trimmed  by  hand 
when  it  is  necessary  to  di'aw  upon  the  reserve.     The  last 
extension  of  the  boiler  house   is  situated  at  a  higher  level. 


returned.  A  pneumatic  ash  suction  plant  has  also  been  in- 
stalled, which  carries  off  the  ashes  and  discharges  them  into 
receivers  above  the  ash  hoppers ;  the  air  is  exhausted  by 
Roots  blowers,  one  of  which  is  shown  in  fig.  7  ;  the  blowei' 
is  driven  by  a  motor,  and  gives  a  suction  of  4-in.  to  5-in. 
water  gauge.  The  air  is  drawn  from  the  top  of  the  receiver, 
while  the  ashes  are  delivered  into  the  latter  below  a  water 
spray,  which  damps  down  the  dust ;  an  air  washer  is  pro- 
vided in  the  suction  pipe.  The  Roots  blower  is  capable  of 
handling  iO  tons  of  ashes  per  hour.  There  are  two  sets  of 
blowers  and  ash  receivers  ;  one  set  has  two  receivers,  either 
of  which  can  be  brought  into  use,  and  the  system  is  so 


ir  Fig.  7. — Roots  Bluwek  hik  Asu-handlinu  Plant 

across  the  end  of  the  turbine  house,  and  to  supply  it  with 
coal  an  elevator  has  been  installed,  together  with  a  tray 
conveyor  running  the  length  of  this  boiler  house ;  the 
housing  of  this  conveyor,  which  was  supplied  by  Messrs. 
Babcock  &  Wilcox,  is  seen  in  fig.  6. 

To  remove  the  ashes  from  the  basement  of  the  boiler 
houses,  a  hand-operated  tramway  is  provided,  and  the  loaded 
trucks  are  pushed  on  to  a  lift  which  elevates  them  to  a 
hopper,  into  which  the  ashes  are  tipped  ;  after  the  truck 
has  been  put  on  the  lift  and  locked  in  position,  the  whole 
of  the  operation  is  automatic,  until   the  empty  truck  is 


Fru.  S. — Ropeways  and  Ash  Tips. 


arranged  that  a  duplicate  service  is  provided  foi'  all  parts  "f 
the  boiler  house.  The  pneumatic  system  is  in  regular  use, 
the  tramway  being  held  in  reserve. 

From  the  receiver  the  ashes  fall  into  the  same  hopper  as  the 
ash  trucks  discharge  into,  and  thence  they  are  fed  into 
skips  on  aerial  rope-ways,  made  by  Messrs.  R.  White  and 
Sons,  of  Widnes,  which  were  fully  described  in  our  issue 
of  April  Oth,  l',)f5.  There  are  in  all  three  of  these 
rope-ways,  leaving  the  station  at  either  end  and  at  the 
middle  of  its  length  ;  in  the  later  installations  the  opera- 
tion of  the  rope-way  is  largely  automatic,  the  loaded  skips 
being  pushed  on  to  an  inclined  rail- 
way, down  which  they  gravitate  to  the 
ciihlc-way,  automatically  gripping  the 
hauling  rope,  which  carries  them  out 
to  the  dumping  ground.  After  de- 
positing their  loads  at  a  spot  where 
the  tripping  gear  is  fixed,  they  return 
to  the  station,  and  are  automatically 
freed  from  the  hauling  rope. 

The  system  of  aerial  rope-ways  is  a 
striking  feature  of  the  landscape  at  the 
rear  of  the  station  buildings  ;  still 
more  j'emarkable  are  the  veritable 
mountains  of  ash  which  have  already 
been  built  up  in  the  adjoining  valleys, 
and  which  can  be  seen  in  figs.  5  and 
?.  When  it  is  Ixirne  iu  mind  that 
Llic  coal  li'oni  which  the  ash  was  de- 
rived must  have  occupied  a  bulk  frniri 
(I  to  10  times  that  of  the  ash,  some  idra 
can  be  formed  of  the  immense  (quanti- 
ties of  fuel  that  are  consumed  by  a  large 
power  station. 

Two  of  the  rope-ways  leave  the  east 

side  of  the  building  and  cross  the  Great 

Central  Railway  o\er  safety  bridges  : 

one  of  them  is  the  most  intricate  of  its 

kind  in  existence,  at  one  point  turning 

an  angle  of  140  .     These  rope-ways  can  each  handle  .'0  tons 

per  hour.     The  third  leaves  the  north  end  of  the  station, 

and  can  deal  with   10  tons  per  hour.     In  some  places  the 

tip  is  already  100  ft.  deep  by  I  mile  long.     The  tipping 

ground  covers  an  area  of  40  acres. 

An  18-in.  culvert  has  been  provided  at  the  bottom  of  the 
valley  to  drain  the  land,  and  manholes  in  connection  there- 
with are  being  carried  up  to  the  top  of  the  tip,  140  ft.  from 
the  soil.  Test  shafts  are  provided  in  the  mass  of  the  ash 
heaps,  being  built  up  as  the  deposit  grows,  to  enable  the 
temperature  of  the  dump  to  be  measured, 
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The  tipping  is  regulated  so  that  e\entiially  the  whole  of 
the  area  will  be  uniformly  filled,  and  the  surface  will  be 
levelled  by  explosives,  or  otherwise,  when  that  stage  is 
reached.  The  light  iron  towers  which  carry  the  rope-ways 
are,  of  coui-se,  gradually  buried  under  the  pile. 

Make-up  water  for  the  boiler  feed  is  derived  from  the 
town  mains,  and  is  of  a  very  soft  (juality,  the  total  hard- 
ness   being    1    to    2^.      Make-up    water    for   the    cooling 


4 

'•1 

1 

Fig.  9.— Electric  Travkrser. 

towers  is  obtained  from  the  River  Don,  and  averages  about 
12°  of  hardness.  In  the  winter  months  sufficient  cooling 
water  is  derived  from  the  Don  without  the  use  of  cooling 
towers.  The  large  quantities  of  water  dealt  with  give 
considerable  imprtance  to  the  equipment  provided  for  this 
purpose.  The  intake  from  the  river  is  close  to  the  north 
end  of  the  power-station  buildings  ;  the  main  channel  is 
14  ft.  wide,  and  the  depth  of  water  is  '.)  ft.  Nearer  the 
station  the  channel  is 
20  ft.  wide,  and  the 
water  passes  first 
through  raking  screens, 
which  stop  the  larger 
leaves,  twigs,  &c.,  and 
afterwards  through  a 
revolving  disk  screen, 
made  by  Messrs.  F.  W. 
Brackett  &  Co.,  Ltd., 
of  Colchester.  In  ad-- 
dition,  there  is  a 
Brackett  duplex  re- 
volving band  screen 
for  use  at  times  of 
flood.  From  the  clean- 
ing apparatus  the  water 
passes  into  a  lai'ge 
reservoir,  20  ft.  wide 
and  18  ft.  (>  in.  deep, 
.4'unniiig  the  whole 
length  of  the  building 
beneath  the  switcli 
rooms,  and  divided 
into  three  sections, 
which  can  be  shut  off 
from  one  another  bv 
sluice  gates.  No.  1 
section  is  nearest  the 
river  :  No.  2  is  pro- 
vided with  a  by-pass 
from  the  river — a  3-ft. 
pipe,  which  derives  a 
supply  from  a  separate 

inlet,  through  a  leaf  comb,  by  Messrs.  Whitehead  &  Poole, 
of  Radcliffe,  and  a  Brackett  revolving  band  screen.  The 
third  section  is  at  present  without  separate  connection 
with  the  river.  Sediment  rapidly  accumulates  in  the 
reservoir  (which  is  primarily  a  settling  tank),  and  therefore 
it  is  necessary  to  lay  off  the  sections  in  turns,  on  Sundays, 
to  clean  them  out.  A  weir  crosses  the  river  below  the 
intake,  and  trouble  was  experienced  through  the  bed   of 


the  river  silting  up,  but  this  was  overcome  by  providing 
a  sluice  gate  ;  this  is  opened  at  flood  time,  and  the  resulting 
current  effectually  scours  the  basin. 

The  far  end  of  the  reservoir  receives  the  cooled  water  from 
the  towers,  which  forms  a  torrent  of  imposing  dimensions 
when  the  station  is  working  at  full  loiid  in  the  summer, 
twice  as  much  water  passing  over  the  towers  as  is  consumed 
in  the  whole  of  Sheffield  in  tlie  same  time. 

The  hot  water  from  the  condensers  is  discharged  into 
channels  which  run  alongside  of  the  building,  the  pipes 
being  carried  down  beneath  the  water  surface  to  secure  the 
benefit  of  the  siphon  action.  From  tliese  channels  the  four 
pumps  derive  their  supply  ;  they  are  situated  in  a  roomy 
building  at  a  level  below  that  of  the  channels,  so  that 
they  are  self-priming,  and  are  of  the  Worthington  centri- 
fugal type,  each  capable  of  lifting  I'lCO.OOO  gallons  per 
hour;  they  are  driven  by  two  Crompton  and  two  Fuller 
motors  (if  I'.'iO  u.i".  each,  controlled  by  Reyrolle  svvitchgear 
and  liquid  starters.  The  interior  of  the  ])ump  room  is 
shown  in  fig.  10. 

The  cooling  towers  were  bnilt  hy  Messrs.  Bradshaw  and 
Co.,  of  Manchester,  after  the  outbreak  of  war  ;  seven  of 
them  are  capable  of  dealing  with  330,000  gallons  per  hour 
each,  while  the  eighth  is  rated  at  375,000  gallons.  Each 
pump  serves  two  of  tlie  towers.  The  average  amount  of 
cooling  is  about  18'  F.,  and  the  loss  of  water  by  evaporation 
is  not  more  than  2  per  cent.  The  circulating  water  is 
periodically  changed  by  discharging  it  from  the  cooling 
towers  to  the  river  through  a  4-ft.  pipe. 

In  addition  to  the  four  pumps  above-mentioned,  there 
was  provided  in  connection  with  the  earlier  section  of  the 
power  station  a  Worthington  pump  rated  at  770,000  gallons 
per  hour,  which  is  driven  by  a  Lancashire  Dynamo  Co.'s 
motor  with  vertical  shaft. 

The  boilers  are  all  of  the  Stirling  five-drum  type,  with 
internal  superheaters  and  (with  the  exception  of  the  first 
four)  Green  economisers  ;  they  are  of  four  sizes — Nos.  1 — 4, 
32,000  lb.  per  hour  ;  Nos.  5—8,  3s,ooo  Ih.  ;  Nos.  9—14, 


Fig.  10. — Pump  Koom  for  Cooling  Towers 


iOfiOi)  lb.,  and  Nos.  15-28,  50,000  lb.,  from  and  at  212'-"  F. 
As  shown  by  the  plan  on  page  4,  they  are  divided  into 
three  groups,  Nos.  1  to  14  forming  No.  1  boiler 
house  and  No.  1  extension,  Nos.  15  to  24  No.  2  boiler 
house  and  extension,  and  the  remainder  No.  H  boiler 
house.  Thirteen  boilers  are  fitted  with  underfeed 
stokers,  and  15  with  chain-grate  stokers  ;  and  all  the 
boilers    work    with    induced    draught,    the    waste    gases 
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being  discharged  into  steel  chimneys.  Steam  is  generated 
at  200  lb.  per  sq.  in.,  and  superheated  about  150°  F.,  the 
temperature  at  the  stop  valves  being  about  540'  F. 

The  fans  are  in  duplicate,  two  to  each  chimney  ;   either 
suffices  for  three  boilers  on  light  load,  or  two  on  overload. 


Fig.  11.— Ln'teeiok  op  No.  3  Pu.mp  Room 

They  are  of  the  "  Sirocco  "  type,  made  by  Messrs.  Davidson 
and  Son,  Ltd.,  of  Belfast.  The  induced  draught  is  main- 
tained at  about  g  in.  water  gauge  at  the  back  bank  of  tubes  : 
the  pressure  of  the  forced  draught  on  the  underfed  furnaces 
is  2  in. 


provided  by  the  Stirling  Boiler  Co.,  Ltd.,  and  Messrs.  John 
Spencer,  Ltd.     The  pipes  are  mainly  of  riveted  steel. 

Feed  water  is  supplied  by  four  pump  rooms  ;  No.  1  pump 
room,  at  the  north  end,  contains  one  Hall  steam-driven 
pump,  capable  of  delivering  10,000  gallons  per  hour,  and 
two  motor-driven  turbine  pumps,  made 
by  the  British  Electric  Plant  Co.,  Ltd., 
each  capable  of  supplying  20,000 
gallons  per  hour.  No.  2  room  is  near 
the  middle  of  the  boiler  house,  and 
contains  four  Hall  steam  pumps  and 
one  B.E.P.  pump.  No.  3  is  in  No.  2 
boiler  house,  and  contains  three  B.E.P. 
pumps  ;  and  No.  4  pump  room,  at  the 
south  end  of  the  station,  contains  two 
B.E.P.  pumps.  We  give  a  view  of  No.  3 
pump  room  (fig.  11),  which  is  a  pattern 
of  orderly  arrangement  and  accessi- 
bility. Duplicate  feed  piping  is  pro- 
vided, direct  to  the  boilers  and  through 
the  ecouomisers,  with  a  by-pass  round 
the  latter.  The  southern  section  of 
the  station,  with  its  boilers,  pumps,  ic, 
can  be  run  as  a  separate  station,  entirely 
independent  of  the  rest  of  the  plant. 
The  turbine  pumps  are  driven  by  two- 
phase  motors  of  100  h.p.  each. 

The  working  of  the  boiler  house  and 
condensing  plant  at  Neepsend  is  of 
exceptional  interest,  as  every  effort  is 
e.xerted  to  secure  and  maintain  the 
highest  possible  efficiency  and  economy. 
A  strict  watch  is  kept  over  every  item 
in  the  boiler  house.  Every  week  the  stock  of  coal  in  hand 
is  checked,  and  samples  of  the  coal  are  taken  daily,  samples 
of  the  ashes  every  watch  :  the  works  chemist  has  a  well- 
equipped  laboratory  under  the  switch  rooms,  and  carries 
out  complete  tests  of  the  calorific  value  and   composition 


EiG.  12.— No.  3  Boiler  House,  Neepsend. 


The  whole  of  the  boilers  are  connected  to  a  main  steam 
header  12  in.  in  diameter,  but  can  be  divided  into  two 
sections,  if  desired.  The  chief  contractors  for  the  pipe  work 
were  Messrs.  Alton  &  Co.,  Tjtd.,  of  Derby  ;  portions  were 


of  the  coal  and  ashes  from  each  boiler  house  ;  each  foreman 
stoker  is  held  personally  responsible  for  keeping  his  results 
up  to  the  standard  level.  The  temperatures  of  the  feed 
water  and  flue  gases  at  both  ends  of  the  economisers  and  in 
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the  uptakes,  tlie  tcnii^teratures  of  the  furnaces,  and  of  the 
circulating  water  entering  and  lesiving  the  towei-s,  &c.,  are  all 
i"ecorded,  and  the  fine  gases  are  analysed  daily.  Samples 
of  the  boiler,  feed  water  and  the  circulating  water  are 
taken  and  analysed  daily,  and  the  draught-gauge  readings 
are  recorded. 

The  econoniisere  are  fitted  with  National  circulators,  and  a 
by-pass  is  provided  from  the  hot  to  the  cool  end,  to  ensure  that 
the  water  at  the  cool  end  shall  never  be  below  120"  F.  ;  live- 
steam  heating  is  also  provided  for  the  same  purpose.  All 
the  boilers  from  No.  1  to  No.  14  are  fitted  with  Venturi 
meters  ;  the  latter  could  not  be  obtained  during  the  war 
for  the  boilers  installed  later.  Ten  of  the  new  boilers  are 
fitted  with  feed  regulators  supplied  by  the  Crosby  Feed 
Regulator  Co.,  which  are  said  to  have  proved  very  reliable 
and  efficient. 

A  weighing  machine  is  provided  in  the  boiler  house  for 
accurate  fuel-consumption  t€sts. 

Practically  a  continuous  "heat  balance"  is  maintained, 
and  for  12  months  past  the  efficiency  of  the  steam-raising 
plant  has  been  kept  alx)ve  70  per  cent,  all  the  time. 

The  condenser  leakage  is  tested  three  times  a  day  ;  for 
this  operation  the  Dionic  tester  is  to  be  adopted. 

Each  turbo-generator  is  provided  with  a  Lea  recorder 
iind  au  indicating  wattmeter,  so  that  a  consumption  test  can 
be  taken  literally  at  any  moment.  Several  times,  by  means 
of  this  continuous  test,  incipient  trouble  in  the  turbines 
has  been  detected,  and  prevented  from  developing  into  a 
serious  fault.  The  average  consumption  of  the  whole 
station  is  15  or  16  lb.  of  water  per  KW.-hour  generated. 

Besides  the  foregoing  tests,  the  laboratory  is  equipped 
for  testing  fire  bricks  and  other  refractories,  the  flash  point 
and  viscosity  of  oil,  Ac. 

The  running  data,  coal  and  steam  consumption,  &c.,  are 
worked  out  daily,  and  are  reported  to  the  station  super- 
intendent and  the  general  manager  the  first  thing  in  the 
morning,  and  if  any  departure  from  the  normal  high 
standai'd  of  efficiency  is  noted,  an  immediate  investigation 
follows. 

(To  be  contimml.) 


AMERICA'S     ELECTRICAL    TRADE. 


r.v  MALCOLM  CHALMEIIS. 


WKiTiNfi  ,in  the  Electrical  Review  of  November  2ud, 
1!I17,  I  showed  how  the  war's  effect  on  the  British  and 
German  electrical  industries  had  given  a  gj-eat  impetus  to 
the  American  industry,  and  that  the  exports  of  electrical 
goods  from  the  United  States  had  gone  up  by  leaps  and 
bounds,  more  than  doubling  themselves  in  three  years. 
The  figures  for  the  year  ended  -Jiuie  30th,  1018,  hew- 
ever,  show  that  this  wonderful  improvement  has  not 
been  maintained,  the  exports  during  that  year,  in  spite 
of  the  general  increase  in  prices  which  had  taken  place, 
being  only  about  4  per  cent,  larger  than  in  the  previous 
year.  The  following  figures  show  the  development  since 
the  outbreak  of  war,  a.s  compared  with  the  last  pre-war 
year  : — 


Year  ended  .June  30th,  1914 

„   1915 

191G 

1017 

,.   „   1918 


£5,312,000 
4,187,000 
6,399,000 
10,931.000 
11.393,000 


The  increase  last  year  over  the  previous  year  was  thus 
only  £4G2,000,  whilst  the  1916-17  trade  was  £4,532,000  in 
advance  of  that  for  li)15-16.  Taking  into  consideration 
the  fact  that  prices  have  risen  considerably  in  the  year, 
it  is  almost  certain  that  the  ^•olume  of  trade  during  last 
year  was  really  less  than  during  the  previous  year.  The 
reason,  of  course,  is  not  far  to  seek.  The  entry  of  America 
into  the  war  made  large  demands  on  the  electrical  industry 
in  common  with  other  American  industries,  and  a  rigorous 
supervision  was  kept  on  the  export  trade  by  the  Crovern- 
ment,  in  order  that  ample  supplies  might  not  be  lacking 
both  for  the  American  and  the  Allied  Armies. 

Turning  to  the  detailed  figures,  we  find  that  the  tendency 


has  not  been  uniform  throughout  the  industry,  increases  in 
.some  items  being  counterbalanced  by  considerable  decreases 
in  others.  Thus,  whilst  there  were  apparently  largely 
increased  exports  of  metal  filament  lamps,  transformers, 
meters,  telephone  instruments,  and  motors,  there  was  a 
considerable  decline  in  the  exports  of  insulated  wire  and 
cables  and  electric  locomotives,  and  smaller  ones  in  the 
ca.se  of  telegraph  apparatus  and  arc  and  carbon  filament 
lamps,  whilst  batteries  and  dynamos,  having  in  view  changes 
in  prices,  were  probably  shipped  to  about  the  same  extent  as 
in  11)16-17.  Certain  items  appear  in  the  list  for  the  first 
time,  the  exports,  if  any,  in  earlier  years  being  included 
under  the  general  heading,  "  other  electrical  goods."  Among 
these  a  fair  export  trade  was  done  in  carbons,  heating  and 
cooking  apparatus,  magnetos  and  sparking  plugs,  and 
switches  and  accessories.  In  the  following  table  the 
details  for  1017-18  are  given  as  compared  with  1016-17  : — • 
1916-17.      1917-18.         Inc.  order. 

Batteries £(127,000      £698,000       -t- £71,000 

Carbons '  318,000  — 

Dynamos  A:  generators...         532,000         .■)60,000       +     28,000 

Fans  101,000         171,000       +      70,001) 

Heating    and     c  olo  k  i  n  g 

apparatus     *  111,000  — 

Insulated  wire  &  cables...       1,498,000      1,191,000       -307,000 
Interior  wiring   supplies 

(inc.  fixtures) 234,000        319,000       +    85,000 

Lamps  :  Arc        3,300  2,700       -         600 

Lamps  :       Incandescent, 

carbon  filament  ...  33,000  30,000       —      3,000 

Lamps  :    Metal    filament         446,000        663,000       +  217,000 
Magnetos,     sparking 

plugs,  &c *  660,000  — 

Meters     and     measuring 
instruments     ...  ,     ...         216,000        332,000       +  116,000 

Motors      ...         1,228,000      1,375,000       +  147,000 

Rheostats  and  controllers  *  44,000  — 

Switches  and  accessories  "  464,000  — 

Telegraph  apparatus  (inc. 

wireless   apparatus)  ...  112,000  61,000       -    51,000 

Telephone  instruments...  407,000         535,000       +128,000 

Transformers      263,000        466,000       +  203,000 

Electric  locomotives      ...  117,000  34.000       -    83,000 

bi,her  electrical  goods  ...        5,112,000      3,359,000     — l,753,000t 
*  Included  under  '  Other  Electrical  Goods  "  in  this  year. 
t  Allowing  for  the  value  of  goods  included  under  this  heading 
in  1916-17,  but.  shown  separately  in   1917-18,  there  was  an  actual 
decline  of  £156,000. 

It  is,  unfortunately,  not  possible  to  estimate  the  full 
effect  of  price  fluctuations  on  these  figures,  as  quantities 
are  only  shown  in  a  few  cases.  Of  these  arc  lamps,  carbon- 
filament  lamps  and  electric  locomotives  were  exported  to  a 
considerably  less  extent,  but  in  the  case  of  fans  and  metal- 
filament  lamps  there  were  actual  increases  in  the  export 
figures  over  the  figures  of  the  previous  year.  The  average 
prices,  however,  had  risen  during  the  year.  Thus  the 
number  of  fans  exported  last  year  were  54,022,  at  an  average 
price  of  £3  3s.  each  compared  with  38,396,  at  £2  1  Is.  each 
in  the  jirevious  year,  and  32,S16  at  £2  15s.  in  the  last  pre- 
war year  ;  14,865,800  metal-filament  lamps  were  exported 
last  year,  with  an  average  value  of  loid.  esich,  as  compared 
with  10,703,531  in  1016-17,  valued  at  lOd.  each,  and 
840,261  at  Is.  Id.  each  prior  to  the  war.  Carbon-filament 
lamps  were  35  per  cent,  dearer  and  arc  lamps  06  per  cent, 
dearer  than  in  1916-17. 

As  regards  markets  for  Aniefica's  electrical  goods,  Canada 
is  easily  first,  that  country  taking  no  less  than  £2,112,000, 
or  nearly  20  per  cent,  of  America's  total  exports  in  1016-17, 
and  although  similar  particulars  for  1917-18  are  not  avail- 
able there  is  little  doubt  that  this  figure  was  well  main- 
tained. Chief  among  the  classes  of  goods  sent  to  Canada 
were  batteries,  dynamos,  fans,  lamps,  motors,  transformers, 
and  telephones.  Another  good  group  of  markets  was  Latin 
America,  which  in  the  aggregate  took  more  than  Canada — 
namely.  £2,653,006 — the  principal  countries  contributing 
tu  this  total  being  Argentina,  Brazil,  and  Cuba.  Ameiic;i 
han  also  improved  her  position  in  Australia  and  New 
Zealand,  China,  and  Japan  •  whilst  the  United  Kingdom. 
France,  Italy,  Spain,  and  India  are  other  good  markets 
for  American  electrical  goods. 

In  spite  of  the  comparative  slump  last  year,  the  figures 
quoted  above  are  sufficient  to  demonstrate  the  strong  posi- 
tion that  the  American  electrical  industry  has  built  up  for 
itself  in  the  world's  markets  since  1914.  It  must  not  be 
forgotten,  moreover,  that  the  home  market  is  a  very  large 


Vol.  S4.     N'o.  2,U3.  Jancakv  :i    1919. 


THE    ELECTRICAL    REVIEW. 


11 


ooe,  and,  thanks  to  a  highlj  protective  tariff,  it  is  almost 
entirely  supplied  by  home  products.  The  import  trade  is 
practically  confined  to  a  few  lamps  which  were  imported  to 
the  extent  of  about  £136,000  in  the  last  pre-war  year, 
whilst  last  year  the  figure  was  less  than  £  18,000. 

•Some  idea  of  the  size  of  the  American  electrical  industry 
may  be  g-athered  from  the  fact  that  in  lUl-t,  the  date  of 
the  last  census  of  manufacturers,  there  were  1,030  con- 
cerns in  the  United  States  manufacturing  electrical  goods, 
with  a  combined  capital  of  over  £7-4,000,000  and  employ- 
ing some  118,000  persons.  The  value  of  the  output  of 
these  concern-;  wa-  about  £70,nOri,000  in '1914,  being  an 
increase  of  :.u  per  .em.  ovei-  the  con-e.^pcinding  figure  for 
the  previous  census,  five  yejirs  earlit-r.  Since  1914  America 
iius  pi-.(Ctiially  had  the  world's  markets  to  herself  and.  as 
we  have  seen,  has  more  than  doubled  her  export  trade  in 
that  time.  During  the  war,  moreover,  the  motor-car  in- 
dustry has  developed  marvellously,  the  output  in  1917 
being  nearly  two  million  cars  as  compared  with  about  half 
a  million  in  1914,  and  the  consequent  increased  demand  on 
the  electrical  industry  for  batteries,  magnetos,  coils,  spark- 
ing plugs,  starting  gear,  and  lighting  sets  must  have  teen 
tremendous.  Altogether,  it  seems  as  if  the  United  States 
will  be  a  very  serious  competitor  against  British  electrical 
goods  in  the  future,  not  only  in  markets  such  as  Canada 
and  Central  and  South  America,  where  her  close  proximity 
to  the  markets  will  give  her  an  advantage,  but  also  in  such 
countries  as  Australia,  Xew  Zealand,  and  British  India. 
The  €|uestion  of  the  possible  position  in  our  own  country 
must  also  not  be  lost  sight  of,  and  British  manufacturers 
will  need  to  study  the  question  very  seriously,  if  they  are 
to  regain  the  markets  lest  to  them  on  account  of  the 
restrictions  on  export  trade  rendered  necessary  by  the  war. 


A     TRAVEI  LINO     LKIHT. 


Er  N   D  E  PHILLIPS.  Liect.  RE. 


A  coxVEXiExr  method  for  lighting  a  hospital  operating 
table  is  illustrated  in  fig.  1.  It  consists  of  an  ordinary 
counterweight  fitting  fixed  to  a  block,  on  the  upper  side  of 
which  two  grooved  pallevs  are  screvred ;    these   CTooved 


FLEX  TO 
CflllUG  fOSS  


Fiex  TO  i/tna- 


J^»' 


i  1..      1. — iB.WELLi.su    LiGHl    i  un   Ul -^-K.^  1  i.S.,    i.\Bi.i 

f  iG.  2  CiJfSET).— A  Simpler  Abrasqement. 

wheels  run  on  a  taut  wire  of  No.  10  or  12  s.w.g.  This 
wire  is  fastened  at  one  end  to  an  eyebolt  in  a  beam,  and  at 
the  other  end  to  an  eyebolt  E,  the  latter  threaded  sufficiently 
to  allow  of  its  being  tightened  up  by  the  nut. 


The  flex  to  the  counterweight  fitting  is  suspended  from 
a  ceiling  rose,  leaving  sufficient  slack  to  enable  the  fitting 
to  be  rim  as  far  as  necessary  in  either  direction.  The  ceil- 
ing rose  should  not  be  placed  directly  over  the  taut  wire, 
but  to  one  side  of  it,  so  that  the  flex  will  not  foul  the 
fitting  when  in  its  mid  position. 

Fig.  2  (inset)  is  a  simpler  arrangement,  convenient  for 
lighting  a  drawing  board,  or  similar  purpose.  It  consists  of 
a  small  bobbin-insulator,  round  which  the  flex  from  ceiling 
rose  to  lamp  is  bound,  and  sliding  on  a  taut  wire  T. 

These  devices,  although  rough  and  ready,  were  found 
very  serviceable  in  France,  and  in  many  instances  proved' 
economical  by  enabling  one  light  to  -nffice  where  more 
wonld  otherwise  have  been  neeiiwi . 


REVIEWS. 


Radio  Communication,   Theory,  and  Hefiwds.     Bv  J.  Mnxs. 

Pp.   -m-.  1-30  figs.     London:    Hill  Publishing  Co.,   Ltd. 

Pric«  7s.  4d.  net. 
This  book  is  cme  of  peculiar  interest.  It  is  the  substance 
of  a  course  of  'ectures  given  by  the  author  during  the 
.summer  of  1917  to  a  company  of  the  U.S.  Reserve  Signal 
Corps  troops.  The  men  concerned  were,  it  is  txue,  volun- 
teers from  the  employes  of  the  Wesrem  Electric  Co.,  but 
the  author  srates  that  they  differed  widely  in  the  extent  of 
their  previous  training  in  electrical  engineering.  The  authca- 
claims  to  have  adopted  "  a  method  which  involved  practi- 
cally no  mathematics  except  elementary  algebra,  and  pre- 
supposed but  a  hmited  knowledge  of  physics.'  Wt  in  thf^ 
very  first  chapter  we  find  such  expressions  a.5 


In  two  introductory  pages,  the  author  removes  the  in- 
expert reader's  dread  and  ignorance  of  the  vector  operator  j 
and  the  differential  operator  p  in  about  the  simplest  manner 
we  have  ever  seen,  and  as  w*  have  here  the  substance  of 
lectiu-es  designed  to  bring  men,  some  of  whom  were  rela- 
tively jguoranr,  into  lighting  trim  :i.s  quickly  as  possible, 
we  presume,  that  th<"  author  was  eqn.nlly  successful  in 
faniiliari.-ang  them  with  the  other  mathematical  expressions 
mtroduced  so  swiftly  to  their  notice.  That  is  nothing  diort 
of  a  remarkable  achievement.  At  the  worst,  this  book  is 
of  great  value  to  those  alr&idy  well  grounded  m  mathe- 
matics, and  if  it  IS  really  of  praoticaJ  value  to  students  not 
so  grounded,  then  the  treatise  is  ot  quite  extraordinary 
utihty.  It  15  always  haid  for  one  who  has  mastered  ininal 
difficulties  to  determine  vrbether  a  given  treatment  rersoves 
ah  the  obstacles  hkeiy  to  be  encountered  by  the  beginner, 
Dut  from  aii  the  oircumstiances  associated  with  thi5_  vcicine 
.re  believe  that  it  imparts  an  exceptionai  degree  ci_preci9fc 
iniovriedge  with  unasuai  rapidity  and  snfiicient  detail. 

Historical  matter  is  excluded,  and  so.  too,  is  matter  of 
piirely  academic  and  speculative  interest.^  Simiiariy.no  do- 
tted descriptions  and  instaructions  are  given  as  to  tee  con- 
struction and  operation  of  apparatus.  Primary  attention  is 
devoted  to  fundamental  principles  and  methods,  but  one  is 
seized  by  qualms  as  to  whether  these  are  not  too  frequently 
presented  in  a  fundamentally  mathematical  manner.  Chap 
ter  I  is  devoted  to  alternating  currents  and.  starting  off  witii 
quite  elementary  conceptions,  ends  up  with  conjugate  vec- 
tors and  vector  impedance.  This,  in  24  pages,  leaves  the 
reader  rather  breathless  unless  he  has  had  the  text  amplified 
by  a  good  deal  of  lecture  work,  which  is  doubtless  the  inten 
tion.  Cnapter  II  deals  with  the  telephone  receiver,  its 
characteristics  from  the  "wireless"  point  of  view,  and  the 
circle  diagram  for  motional  impedance.  Two  and  three 
element  vacuum  tubes  and  vacuum  amplifiers  are  next  con- 
sidea-ed,  after  which  there  is  a  chapter  on  the  detection  and 
measurement  of  high-fiequency  currents.  The  heterodyne 
receiving  system  is  included,  together  with  some  equations 
(three  lines  long)  for  conjugate  vectors. 

The  production  of  damped  sinusoidal  currents  and  the 
phenomena  of  resonance  are  dealt  with  in  Chapter  Y,  which 
is  excellent,  but  frankly  bristling  with  algebra.  The  very 
important  Chapter  TI,  on  undamped  high-frequency  ctrr- 
rents.  is  in  much  more  practical  vein,  and  gives  a  very  usefid 
treatment  of  high-frequency  alternators  and  the  Poulsen  arc. 
Chapter  MI,  on  radio-telegraphy  and  telephony,  snirveys 
aunple  and  complex  oscillators,  types  of  aerials,  ground  sys- 
tems, and  the  general  methods  of  wireless  telegraphy  and 
teiephonv.  Ttie  final  chapter  is  concerned  with  practical 
appliances  rjid  methods  of  radio-telegraphy  and  utilises  its^ 
space  to  excellent  advantage.  There  is  an  appendix  on  trans- 
mission over  wire  circuits— excellent  in  the  masterly  nature 
of  the  survev  effected,  but  involving  hyperboUc  functions, 
and  certatnlv  demanding  amplification  by  a  tutor  before  it 
could  be  absorbed  bv  the  reader  for  whom  the  book  is  in- 
tended. -\  selection  of  graded  problans  concludes  the  volume, 
and  these,  together  with  the  rest  of  the  book  (which  ia 
admirably  produced  and  well  up  to  date),  form  a  good  baaia 
for  lecture  treatment.  
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Magnetism  and  Electricity  for  Home  Study.  By  II.  E.  Fen- 
HOSL.  I'p  015  -t  xiii;  -.H")  ligb.  l.i.mloii  :  The  Wireless 
Press,  Ltd.   (lyitf).     Price  5s.  aet. 

This  book  has  been  prepared  prunarily  for  the  use  of  ■wire- 
less students,  and  is  intended  to  auguieut  their  knowlpdge 
of  the  eJeniontary  prinL-iples  of  magnetism  and  electricity. 
The  usual  nietho<ls  of  treatment  are  set  aside  iu  favour  of 
the  electron  theory,  upon  whici  the  author  admittedly  makes 
some  severe  demands,  but  which  he  regards  as  a  s;itisfactory 
means  of  overcoming  the  genuine  dislike  of  mathematical 
reasoning  which  ho  has  I'omid  to  exist  in  a  large  body  of 
students.  From  an  introduction  by  El.  T.  Pisk,  of  the  Aus- 
trahan  Wii-cless,  we  learn  that  Mr.  Penrose  hashad  a  wide 
experience  as  instructor  to  vaj-ious  tyi)es  of  NaiVy,  Army, 
and  Mei-cantile  wireless  students,  and  that  the  object  of  the 
bot>k  i.^  "  th.at  ajiy  jierson  of  .any  age  could  obtain  a  thorough 
grasp  of  elementarj  principles  without  previous  acquaintance 
with  the  subje<-t." 

Ill  5U  lessons  the  whole  subject  of  electricity  ai\d  magnet- 
ism is  dealt  with  in  a  curiously  discursive  manner.  We  are 
led  by  awe-inspiring  senUinces  up  to  the  {wint  at  w'hich  wo 
are  bidden  bo  "  regard  the  universe  as  floating  in  an  infi- 
nitely great  ether  ocean,"  and  then,  without  warning,  aie 
commanded  to  "  suspend  a  bar 'magnet  from  some  convenient 
point  in  such  a  manner  th.at  it  is  free  to  turn,"  and  merely 
arrive  at  the  fact  that  unlike  poles  attract ! 

Some, of  the  chapters  are  useiul  ajid  straigMfoi"wai"d  to  a 
degree,  and  the  analogical  treatment  sometimes  achieves  a 
remarkable  success.  But  on  the  whole  the  introduction  of 
tlie  ether  would  appeaa-  to  muddle  rather  than  clarify  the 
treatment.  The  best  chapters  a.ppear  to  us  to  be  those  in 
which  the  author  follows  more  orthodox  methods,  and  among 
these  are  the  lessons  on  hysteresis,  measurement  of  e.m.f. 
and  current,   D.c.   generator,  electrolysis,  and  accumulators. 

We  agree  with  the  introductoiy  statement  that  the  lay-out 
of  the  book  is  imique,  but,  after  a  careful  penisal,  we  are 
unable  to  find  much  virtue  in  this  uniqueness.  Bather,  we 
are  inclined  to  the  opinion  that  Mr.  Penrose  would  have  done 
betteir  had  he  been  more  orthodox,  and  we  would  obsen'e 
that  some  of  hi.s  here.sies  are  entirely  unforgivable.  For  ex- 
ample :— : 

"  If  two  spheres  a  and  D  be  subject  to  the  same  charging 
force  (a  having  twice  the  supea-ficial  area  of  b),  the  charge 
produced  on  a  inuist  be  twice  the  chai-ge  on  b."     (P.  303.) 

"  .A.  point  wQi-th  remembering  in  connec-tion  with  the  in- 
crease of  resistance  with  temijeraturc  is  that  the  resistivity 
is  not  ail'ected."     (P.  -208.) 

"The  unit  of  force  is  that  force  which,  acting  for  one 
second  on  a  mass  of  one  gramme  produces  an  acceleration  of 
one  centimetre."     (P.  500.) 

While  this  definition  of  force  may  be  merely  lap.iu.i  plumm, 
the  two  former  errors  a.ie  followed  by  further  sta.tememts 
which,  by  re-staiting  and  enlarging  upon  them,  preclude  the 
assumption  that  they  a.re  shps.  Our  suspicion  that  the'author 
is  something  of  an  amateur  physicist  is  confirmed  when  we 
read  this  lemaikable  outburst: — "Mass  may  be  defined  as 
the  density  of  a  unit  volume  of  a  given  substance.  In  other 
words,  it  IS  the  amount  of  substance  cx>ntained  i>er  unit  of 
voluine.  For  instance,  a  1-in.  cube  of  beeehwood  does  not 
contain  so  much  matter  as  does  an  inch-cube  of  lead.  The 
electromagnetic  unit  of  mass  is  the  gramme  (1  oz.  =  28.3495 
grammes)." 

We  now  begin  to  understand  the  cause  of  "the  genuine 
dislike  of  maithematical  reasoning  "  evinced  by  the  author's 
students — and  v.e  fear  that  a  wide  use  of  this  book  would 
entangle  many  other  students  in  a  similar  mathematical 
hopelessness. 

While  there  are  many  good  points  in  this  book,  its  many 
shortcomings,  errors  and  peculia.ritie.s  make  it  impossible  for 
us  to  recommend  it  as  a.  suitiible  book  for  the  use  of  elec- 
trical  students.— P.  H.  S.  K. 


BUSINESS  NOTES. 


The  "  Electrical  Review  "  Index. — As  it  is  still  neces- 
sary to  effect  every  possible  economy  in  paper  consumption,  tlie 
index  to  Vol.  8H  of  the  Electrical  Review,  which  will  shortly 
be  printed,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  sueh  it  will  be  supplied  for  3d,  post 
free.  Any  reader  or  advertiser  at  Home  or  Abroad  who  requires  a 
copy  for  bindingr,  or  for  other  purposes,  is  asked  to  make  early 
application  therefor  to  the  Publisher,  Electrical  Review, 
4,  Ludgate  Hill,  London,  E.G.  4. 

Control  of   Metals,    Machinery,   and   Plant,  «&c.— The 

following-  recapitulation  of  the  modifications  in  the  control  of 
materials  and  machinery  which  have  been  made  to  date  by  the 
Ministry  of  Munitions  since  the  cessation  of  hostilities,  is  issued 
for  the  guidance  of  manufacturers  : — 

Prwritii.—ia)  Ordinary  civil  orders  may  now  be  placed  and 
executed  in  Class  C  without  priority  permits  or  certificates.  No 
further  applications  need,  therefore,  be  made  to  the  Priority 
Department  of  the  Ministry  of  Munitions  unless  it  is  desired  for 
national  reasons  to  raise  the  priority  of  an  order. 

(A)  Uncompleted  contracts  for  the  Admiralty,  War  Office,  and 
Ministry  of  Munitions,  which  have  been  placed  in  Classes  A  or  B, 


need  no  longer  lie  jfiven  the  priority  attaching  to  them  under  the 
Order  of  Priority  of  March  8th,  111  17,  except  in  cases  where  the 
contractor  is  notified  in  writing;  or  by  official  notice  in  the  Press 
that  a  particular  classification  is  still  required  to  be  given  to  any 
particular  contract. 

Mi-titli. — 0;"l  .Mi'il'ijication  of  Control. — 1.  Iron,  steel,  and  non- 
ferrous  metal  may  be  ordered,  supplied,  and  used  for  Class  0  orders 
without  priority  classification  or  reference  number  from  the 
Ministry  of  Munitions  :  and  stocks  purchased  and  held  by  Govern- 
ment contractors  may  be  used  for  any  class  of  work. 

2.  Xo  permit  is  now  required  for  the  maiuifaoturo  or  sale  of  iron 
and  steel  wire  or  wire  rope  for  home  trade,  and  until  further  notice 
manufacturers  of  forgings,  stampings,  and  dustings  in  iron,  steel,  or 
malleable  iron  are  at  liberty  to  accept  orders  for  priority  below 
Oliiss.B. 

S.  The  Control  Orders  forbidding  dealing  in  non-ferrous  metals 
without  a  licence,  are  suspended  in  the  case  of  tin,  copper,  brass 
(including  swarf  and  scrap),  cupro-nickel,  scrap,  si>elter,  lead, 
jilatinum.  chrome  ore  and  type  metals. 

\.  All  restrictions  as  to  the  sale  or  purchase  of  calcium  carbide 
have  been  removed,  subject  to  a  maximum  price  to  consumers  of 
i;40  per  ton  for  quantities  of  1  cwt..  and  over. 

(''")  E-rpoii  f.ifrni-c.i.  I.  Manufacturers  must  still  continue,  as 
hitherto,  to  obtain  licences  for  export  for  articles  made  of  steel  and 
non-ferrous  metals  covered  by  the  various  schedules  of  the  War 
Trade  Department,  but  every  effort  will  be  made  to  grant  these 
licences  as  freely  as  possible. 

((•)  Prices. — 1.  The  maximum'prices  of  steel  for  home  trade  are 
to  continue  at  their  present  level  until  February  1st,  1919,  when 
the  direct  subsidies  paid  by  the  Government  on  steel  will  cease, 
and  a  corresponding  increase  in  price  take  place.  A  schedule 
of  the  prices  to  come  into  force  on  February  Ist  can  be  obtained  on 
application  to  the  Ministry  of  Munitions  (C.I.S.P.,  Room  104, 
8,  Northumberland  Avenue,  S.W.  1).  The  present  maximum  prices 
of  pig  iron  are  to  remain  unchanged  until  April  .30th,  191'.),  but 
post-war  conditions  are  not  yet  sufficiently  stable  to  warrant  a 
fixing  of  prices  after  that  date. 

2.  A  schedule  .of  fixed  report  prices  for  pig  iron  and  steel,  to 
take  effect  from  November  ISth,  1918,  has  been  issued,  and  can  be 
obtained  on  application  to  the  Ministry  of  Munitions,  as  above. 
The  prices,  which  are  based  upon  the  existing  home  prices,  plus 
the  subsidies  paid  by  the  Government,  will  remain  in  force  until 
further  notice.  Upon  all  exports  of  pig  iron,  unmanufactured 
steel,  and  certain  classes  of  semi-manufactured  steel,  a  drawback 
will  be  collected  by  the  Board  of  Customs  and  Excise,  equivalent  to 
the  amount  of  the  subsidy  already  paid  by  the  Government  on  the 
articles  in  question.  The  items  on  which  the  drawback  is  charge- 
able are  those  whose  prices  are  controlled  and  included  in  the 
schedules  referred  to  in  the  jireceding  paragraph.  Application  for 
the  schedule  showing  the  amount  of  the  drawback  to  be  collected 
should  be  made  to  the  Board  of  Customs  and  Excise,  Lower  Thames 
Street,  London,  E.G. 

3.  The  following  is  a  schedule  of  the  present  prices  of  non- 
ferrous  metals  from  holdings  of  the  Ministry  : — 

Per  ton,  buyers.       DeiiTered,  works. 

Copper,  electrolytic i'125  — 

Brass  ingot  to  Government  specification  93  do. 

Spelter,  G.O.B.    . .  57  do. 

Beilned,  999  per  cent 61  do. 

Aluminium       200  do. 

Soft  pig-lead 40        ex  steamer  or  ex  store. 

{The  existing  schedule  in  relation  to  manufacture  in  lead  is  abolished.) 

Nickel i*195         ex  works  or  warehouse. 

Antimony*       55  do. 

These  prices  are  subject  to  usual  extras  for  small  parcels. 

Plant  and  Machinery. — Restrictions  as  to  dealing  in,  and  prices  of,  new  and 

second-hand  machinery  and  treadle  lathes  have  been  withdrawn ;  but  pur- 

cliases  of  new  machinery  can  only  be  made  from  firms  holding  trading  permits 

Irom  the  Ministry  of  Mimitions. 

Contractors  in  possession  of  plant  and  machinery  owned  by  the  Ministry  of 
Munitions  are  at  liberty  to  use  it  for  civil  work,  provided  they  notify  the 
Superintendent  Engineer  in  their' area  within  one  week  from  the  date  on 
which  it  was  first  used.  If  the  contractor  does  not  ultimately  wish  to  pur- 
chase the  machinery  he  will  be  required  to  pay  a  reasonable  hire  not  to  exceed 
the  rate  of  2)  per  cent,  per  annum  on  the  cost  price  of  the  machine. 

The  Crane  Order,  prohibiting  the  sale  or  supply  of  any  cranes  except  under 
permit,  and  the  Motor  Engines  and  Vehicles  Order  prohibiting  the  manu- 
facture except  under  permit,  are  revoked. 

Owners  of  steam. driven  lorries  and  trailers  are  no  longer  required  to  make 
returns  of  charges  of  ownership. 

Lighting  Restrictions.— The  B.  of  T.  gives  notice  that 

the  Lighting,  Heating  and  Power  Order,  1918,  restrictions,  have 
been  removed  as  from  December  23rd,  1918. 

Refractory  Materials  Order  Revoked.— The  Minister  of 

Munitions  has  revoked  the  Refractory  Materials  (Maximum  Prices) 
Order,  1917,  as  from  December  Slst. 

Export  Prohibitions  Relaxed.— A  further  list  of  relaxa- 
tions in  export  restrictions  appears  in  the  London  Gazette  for 
Decemljer  27th,  1918, 

Non-Ferrous  Metal  Industry  Act.— The  Lotidon  Gazelle 

for  December  21th  contains  a  further  list  of  licences  granted  under 
this  Act. 

Cable  Codes   and   Overseas  Trade.— A  communication 

from  the  Army  Council  to  the  Comptroller-General,  Department  of 
Overseas  Trade,  states  that  it  is  not  possible  to  relax  the  restrictions 
relating  to  the  use  of  telegraphic  codes  without  the  concurrence  of 
the  principal  Allied  Powers  who  have  co-operated  in  the  censorship 
durinsr  the  war.  The  Army  Council  recognise  the  importance  to 
the  commercial  community  of  allowing  greater  latitude  in  the 
use  of  cable  codes,  and  the  question  of  relaxation  is  bow  t)eing 
discussed  with  the  various  Allied  authorities. — Board  of  Trad^ 
Jonrnal, 
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AlDininium  Order  Suspended. — The  Minister  uf  Muni- 
tions has  suspended  until  further  notice  the  Aluminium  (Returns) 
Order,  1917,  and  the  Aluminium  (Scrap  and  Swarf)  Order,  1917.  as 
from  December  24th. 

Resumption   of   Trade  with    Belgium.— The  Board  of 

Trade  calls  attention  in  its  Journal  to  the  fact  that  the  restrictions 
imposed  by  the  Trading  with  the  Enemy  (Occupied  Territory) 
Proclamation  no  IoDg:er  apply  to  trading  with  Belgium,  and  that 
consequently  the  obligations  to  obtain  a  special  licence  under  that 
proclamation,  as  well  as  the  requirement  to  pay  the  purchase  price 
for  goods  imjrarted  from  Belgium,  into  a  blocked  account  in  thi.s 
country,  are  now  dispensed  with.  Imports  from  Belgium  into 
this  country  must,  however,  be  accompanied  by  certificates  of 
origin  and  interest  issued  in  the  usual  form  by  a  British  Consular 
officer.  Imports  into,  and  exports  from,  Belgium  are  further  con- 
trolled by  the  re<:iuirement  of  a  licence  issued  by  the  Belgian 
authorities,  particulars  with  regard  to  which  can  be  obtained  from 
the  branch  of  the  Department  des  -\ffaires  Economiques  which  has 
been  opened  at  lln,  Cannon  Street,  London,  E,C.4. 

Sites  for  New  Factories  at  Pietermaritzburg. — The  recent 

expansion  of  industrial  activity  in  the  Union  of  South  Africa 
has,  amongst  other  results,  induced  certain  municipalities  and 
similar  public  bodies  to  offer  specially  favourable  terms  to  manu- 
facturers in  the  way  of  water  and  power  rates  as  well  as  sites  for 
the  establishment  of  industries.  The  Trade  Commissioner  for  the 
Union  has  been  notified  that  the  Pietermaritzburg  Corporation  is 
prepared  to  offer  suitable  sites  on  very  reasonable  terms,  and  to 
submit  plans  with  additional  information  as  to  supply  of  labour, 
raw  materials,  railway  communications,  &c.  The  water  rate 
varies  from  Is.  i>d.  per  1.000  gallons  for  a  monthly  consumption  of 
2.50,000  gallons  to  9d.  per  gallon  up  to  12,000,000  gallons.  Elec- 
tricity can  be  supplied  on  a  graduated  basis  of  from  3d.  to  'S4d, 
per  unit,  and  for  industries  of  a  kind  not  already  established  a 
reduction  will  be  made  of  33  i  per  cent,  off  these  charges. 

Christmas  Wishes  and  Social  Functions. — A  Christmas 

staff  and  works  function,  arranged  by  the  Social  Committee  of  the 
AnTOMATic  Telephoxe  Manufacturing  Co.,  Ltd,,  and  held  at 
the  Britannia  Rooms,  Cunard  Buildings,  Pier  Head,  Liverpool,  on 
Friday,  December  20th,  from  6,30  to  10,30  p,m.,  took  the  form  of  a 
dance  and  whist  drive.  The  function  was  a  complete  success. 
Some  300  guests  attended. 

The  St,  Helens  Cable  and  Rubber  Co,,  Ltd,,  of  Warrington, 
issued  their  Christmas  wishes  to  "  Our  Fighters  at  Home  and 
Abroad  "  in  the  form  of  a  pamphlet  containing  a  list  of  the  names 
of  24  of  their  men  who  have  made  the  supreme  sacrifice  in  the  war, 
and  of  170  others  who  are  "still  going  strong,"  Particulars  of  the 
work  done  in  connection  with  the  Works'  Comfort  Fund  are 
followed  by  a  number  of  appropriate  messages  from  the  different 
departments  to  the  men  still  with  the  fighting  Forces, 

British-Italian  Trade  and  Industry. — The  Bulhlin  of 

the  British  Chamber  of  Commerce  for  July  (Inc.)  which  has  come 
to  hand  contains  a  numlier  of  appropriate  "  Victory  "  messages. 
It  is  recognised  that  Britain  and  Italy  should  now  fight  side  by 
side  in  Peace  as  they  have  done  in  war,  and  in  this  connection  we 
make  the  following  extracts  from  an  article  which  immediately 
follows  the  messages  referretl  to  : — 

"  During  the  wai  many  industries  in  Italy  have  undergone  con- 
siderable development,  ,  .  ,  The  principal  engineering  industries, 
production  of  motor  cars,  aeroplanes,  Arc.  have  made  great  strides. 
In  fact.  Italy  now  claims  to  possess  the  largest  automobile  industry 
in  Europe.  Among  other  industries  which  may  be  singled  out  as 
having  received  a  great  impetus  from  the  war,  and  which  were 
practically  non-existant  in  Italy  up  to  1915,  may  be  mentioned  the 
manufacture  of  fire-bricks,  i:c.,  in  connection  with  the  metallur- 
gical furnaces,  the  production  of  scientific  and  ojitical  instruments, 
electric  reflectors,  and  ignition  magnets  for  automobiles.  The 
manufacture  of  certain  chemicals  has  made  progress,  and  there  are 
several  new  schemes  under  consideration  more  or  less  connected 
therewith,  e.g. : — 

1.  The  institution  of  a  big  bank  to  favour  electrical  undertakings  and  hydro- 
(electric  plants  after  tne  war,  the  building  of  electric  machinery  to  be  specially 
aided, 

3,  The  formation  of  a  military  technical  cor])s  of  a, 030  engineers. 

3,  Various  schemes  re  the  electrolytic  zinc  industry. 

4,  The  nomination  of  a  Special  Committee  to  foster  the  development  of 
nitrate  products, 

u.  8cfieme  to  discipline  the  rationing  of  electric  power  and  to  encourage 
building  plants,  ' 

6,  The  creation  of  an  Invention  and  Research  Office  and  an  Office  for  War 
Chemicals, 

The  enterprise  of  Italians  will  lead  to  the  development  of  in- 
dustries on  a  large  scale,  and  much  of  the  machinery  and  raw 
material  required  will  be  imported.  Among  the  developments 
expected,  the  following  will  probably  be  taken  in  hand  first : — 

1,  Enlai-gement  of  ports  and  consti-uction  of  whan-es,  &c,,  necessary  to 
relieve  congestion,  so  as  to  provide  for  proper  development  of  shipping, 

2,  Overhaul  of  the  railway  system,  and  the  electrilication  of  lines. 

3,  Utilisation  of  fiu-ther  water  power  for  tlie  creation  of  electric  energy,  and 
the  building  of  requisite  reservoirs, 

4,  Fuller  cultivation  of  the  land,  and  the  reclamation  of  wastes  for  agri- 
cultural purposes, 

jj.  Adaptation  of  factories  used  for  munition  making  for  industrial  purposes. 

In  connection  therewith,  a  large  demand  is  certain  to  arise  for 
machinery  and  engineering  plant,  constructional  iron  and  steel 
and  building  materials,  agricultural  machinery  and  implements, 
rolling  stock,  mill  and  factory  furnishings,  &c, 

Xot  only  commercially,  but  also  financially,  intellectually,  and 
politically,  relations  between  Britain  and  Italy  should  be  much 
closer,  more  intimate  and  efficient  than  in  the  past.  On  both  sides, 
Government  and  Parliament  corporate  bodies,  associations  of  every 


sort  ;  scientific,  literary,  sporting  :  steamship  companies;,  industrial 
and  commercial  firms  and  private  individuals  should,  as  far  as  lies 
in  their  power,  favour-,  promote,  support,  foster,  and  encourage 
relations  of  every  kind,  and  especially  financial,  economical,  and 
commercial,  between  the  two  countries. 

Although  the  British  Empire  itself  offers  such  an  immense  field 
to  British  manufacturers,  it  should  be  in  their  own  interest  to 
devote  much  more  attention  to  Italy  before  the  Teutons  are  in  a 
position  to  recommence  their  work  of  "peaceful  penetration"  as 
far  as  new  conditions  will  allow,  recollecting  that  Italians  are 
more  than  ever  anxious  to  develop  their  commercial  relations  pre- 
ferentially with  the  British  Empire,  to  which  Italy  is  tied  by 
traditional  sympathy.     British  firms  should  not  fail  to  : — 

1.  Send  out  commercial  travellers,  or  appoint  agents,  in  order  to  see  buyers 
on  the  spot  and  find  out  exactly  what  kuids  of  goods  they,  the  customers, 

•want. 

2.  Supply  agents,  when  necessary  and  expedient,  with  a  certain  stock  of 
goods  from  which  to  execute  small  orders  promptly  and  supply  part  of  large 
orders  in  order  to  retain  clients. 

3.  Correspond  in  Italian,  have  catalogues  printed  in  that  language,  and 
quote  prices  in  the  currency,  weights,  and  measures  of  the  country. 

Italy  is  one  of  the  most  important  countries  with  which  Britain 
may  hope  to  develop  business  on  a  much  larger  scale  than  in  the 
past.  The  British  Empire  has  goods  Italians  want,  and  Italy  has 
commodities  that  the  Empire  needs.  Economically  Italy  is  growing 
by  leaps  and  bounds,  and  her  strides  during  the  war  in  some 
respects  have  been  prodigious  ;  this,  with  the  economic  education 
which  war  brings  to  the  peasant  soldier,  will  have  its  favourable 
reaction  on  the  Italian  market,  benefiting  both  her  and  her 
customers  and  clients." 

Letters  from    the   Forces.— In  a  recent  letter  from  a 

correspondent  with  the  R.A.F.  abroad,  the  writer  says: — "Many 
thanks  for  the  Reviews,  which  have  always  reached  me  most 
regularly.  I  am  shortly  on  my  way  to  '  Blighty,"  and  I  take  this 
opportunity  of  thanking  you,  on  behalf  of  my  chums  and  myself, 
for  your  generosity,  which  has  not  only  been  a  help  to  us  and  to 
the  Forces  in  which  we  are  proud  to  serve,  but  has  been  the  means 
of  enlightening  us  regarding  the  numerous  changes  in  the  electrical 
industry  and  the  conditions  of  home,  so  that  we  shall  not  be  total 
strangers  in  our  Homeland  when  we  return." 

New    Italian    Industries   During  the  War. — According 

to  the  most  exact  recent  news  obtainable,  about  2,500  millions  of 
lire  (100  millions  sterling)  of  new  capital  have  been  invested  in 
Italian  industries  diu'ing  the  war.  approximately  as  follows  :— 
Transports,  land  and  sea,  54.5  millions  ;  siderurgical  industries,  432 
millions  ;  electrical  industries,  405  millions  ;  banking.  278  millions  ; 
mechanical  engineering,  267  millions  ;  chemical  and  electrochemical 
industries.  217  millions  :  mining  industries,  178  millions  ;  auto- 
mobile industry,  100  millions ;  textile  industries,  SO  millions. 
This  only  goes  as  far  as  June,  I'.'IS,  while  it  is  well  known  that 
since  then  many  limited  companies  have  greatly  increased  their 
share  capital  (one  company  by  as  much  as  lire  400,000,000).  and 
does  not  take  into  account  at  all  other  private  companies  and  part- 
nerships. The  true  sum  total  is,  therefore,  more  likely  to  l)e  3,500 
million  lire,  say,  140  millions  sterling.  -fl«/?f^'/'  of  the  British 
Chamber  of  Commerce  for  It.tly. 

Scrap  Copper  from  the  Fields  of  Battle.— A  question 

which  is  now  occupying  the  minds  of  exjjerts  is  how  much  of  the 
precious  metal  can  be  salved  on  the  battlefields  of  three  continents. 
It  is  asserted  that  something  like  3,000,000  tons  of  copper  lie  on  the 
battlefields  of  Belgium  and  France,  not  to  mention  the  thousands  of 
tons  in  Russia.  Serbia,  the  Balkans,  Italy,  Bulgaria,  Rumania,  Pales- 
tine, Egypt,  Mesopotamia,  and  other  places  where  the  dogs  of  war 
were  let  loose  by  the  ex-Kaiser,  It  is  said  that  of  the  scrap  copjer 
in  France  and  Belgium,  at  least  1,000,000  tons  can  be  recovered,  or 
about  equal  to  one  year's  output  of  the  United  States.  It  is  now 
known  that  for  five  years  prior  to  the  war  Germany  purchased  at 
least  200,000  tons  per  annum  for  herself  and  her  Allies,  and  her 
purchases  were  so  skilfully  camouflaged  that  the  destinations  of 
the  copper  were  seldom  suspected.  Germany  is  now  practically 
denuded  of  copper,  and  the  Peace  Conference  will  probably  see  that 
she  gets  none  of  the  battlefield  scrap. 

Irish  Coal  Output  in  1917.— A  White  Taper  just  issued 

shows  that  in  1917  the  output  of  the  coal  in  Ireland  was  95.646 
tons,  and  the  value  t;87,164.  Of  this.  Sm.301  tons  were  anthracite, 
mainly  from  the  Kilkenny  mines,  the  figures  for  Kilkenny  Ijeing 
61,742  tons  :  Queens  County,  14,156  tons;  and  Tipperary,  4,403 
The  Roscommon  mines  produced  12,4X7  tons,  for  which  £1  per 
ton  was  paid  at  the  pit  head.  In  coke,  395,368  tons  of  coal  were 
used,  producing  188,704  tons  of  coke.  Iron  ore  was  produced  to 
the  extent  of  54,533  tons,  valued  at  1 14.266,  The  average  of  iron 
obtained  was  38'44  per  cent.,  and  the  quantity  of  pig  iron  20,972 
tons.  In  Sligo.  16  tons  of  zinc  ore  were  obtained,  and  5  tons  of  zinc 
obtained  by  smelting.  The  figures  of  the  coal  output  in  the  year 
just  closed  will  be  considerably  in  advance  of  those  of  1917,  the 
efforts  to  meet  the  shortage  having  considerably  increased  the 
output  in  the  east  and  west,  and  at  present  some  coal  is  being  got 
from  the  Tyrone  field  at  Dungannon,  The  shortage  of  coal  in 
Ireland  is  being  severely  felt,  the  greater  part  of  the  imported  fuel 
being  obtained  from  Scottish  mines. 

Demobilisation. — The  War  Office  announces  that  officers 

and  men  cannot  at  present  be  demobilised  from  certain 
corps  in  the  Army,  as  they  are  essential  to  the  work  of 
demobilisation.  The  fact  that  employment  awaits  an  individual 
will  be  recorded  with  a  view  to  his  being  demobilised  as  early  as 
possible.  The  corps  in  question  are  : — Royal  Ai-my  Service  Corps, 
Ordnance  Corps,  Veterinary  Corps,  Remount  Corps,  Army  Pay 
Corps,  Director.xte  of  Military  Railways,  France, 
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Iron  aod  Steel  Prices. — The  Minister  of  Munitions  has 

issiieJ  certain  information  aupplementintr  the  notices  which  have 
already  appeared  with  retrard  to  home  and  export  prices  of  iron 
and  steel. 

Country  of  Origin.— A  I?ill  requiring  all  goods  to  be 
marked  clearly  with  the  name  of  the  country  of  oriffin  has  been 
pajiijetl  by  the  Australian  House  of  Assembly,  which  prevents 
(icrnian  ^'oods,  after  passing  the  Customs,  from  tein?  labelled 
"  Made  in  Australia.' — Thr   7'iinis. 

Another  Accumulator  Trade  Combination.— An  im- 
portant auialijamation  of  interests  haa  just  been  effected  in  the 
accumulator  manufacturing  business  by  the  combination  of  the 
New  Peto  i:  Radford  Accvmclator  Co.  with  the  Pritchett 
AND  Gold  and  Electrical  Power  Storage  Co.,  Ltd.  The 
first  of  these  concerns  has  been  identitied  with  the  pxoduotion  of 
jxirtable  accumulators  fur  iiiotor-<'ara  since  the  early  days  of 
motorinsr.  The  Pritchett  \:  Gold  concern,  which  has  been  em- 
pliiVed  on  work  of  a  heavier  character,  is  itself  a  war-time  amal- 
^'luiiation  of  the  old  Pritchett  .V  Gold  Co.  and  the  Electrical  Power 
."^tora-^re  Co.,  the  cooperation  of  interests  beiuf;  arranged  lus  a  step 
towards  economy  of  prminction  and  the  establishment  of  the  bnsi 
ncss  on  a  lartfe  scale.  The  second  amalf;amation  is,  we  understand, 
the  conse<nience  of  the  recotjnition  that  the  portable  accumulator 
busine.s.s  is  destined  to  become  an  imi)0rtant  one,  and  the  .acquisi- 
tion of  the  Peto  4:  Radford  business  wa-s  considered  to  afford  an 
opportunity  of  starting  in,  and  so  specialising  in,  this  class  of 
trade.  The  proprietary  name  of  Peto  &  Radford  is  not  to  disappear, 
as  the  portable  accumulators  will  continue  to  be  produced  under 
that  name  and  under  the  supervision  of  Mr.  William  Peto  and  Mr. 
G.  R.  N.  Minchin,  though  eventually  the  manufacture  will  be 
transferred  to  the  large  works  at  Dagenham,  Essex,  where  building 
extensions  are  already  in  hand. 

The  Requirements  of  France.— It  is  stated  that  priority 

is  now  allowed  in  France  to  the  importation  of  steel,  copper,  zinc, 
lead,  aluminium,  machinery,  tools,  electrical  appliances,  .tc, 
required  for  the  liberated  regions. 

British  Malaya:  Warning. — Prospective  rubber  planters 

are  cautioned  against  proceeding  to  Malaya  without  first  securing 
definite  appointments.  It  is  also  necessary  to  remember  that  the 
cost  of  living  has  adviinced  there,  as  elsewhere. 

Tramcar    Driver    Fined. — For    driving    a  Corporation 

tramcar  to  the  danger  of  the  public,  Walter  Wilson  was  fined  20s. 
at  Barrow  last  week.  It  wa.s  stated  that,  instead  of  going  to  the 
ix  lints  at  the  tenniniis,  and  crossing  on  to  the  other  line,  he  returned 
at  an  ex.easive  speed  along  the  same  line,  passing  another  oar 
going  in  the  same  diiection. 

Trade  Annonncement.-MR.   I'.   Vo[i>iq  has  commenced 

fcr.ainess  as  an  electrical  enginper  at4;-(,  Roelvnck  Road,  Rochester. 

For  Sale.—' 'Idliarn  <.'or]iurati<in  Electricity  Works  Las  fur 
disposal  four  Willans-.Sieniens  740-KW.  seta,  eight  drybaiVk  marine 
type  boiiera,  with  underfeed  stokers  and  snperlniater.?.  For  par- 
tiiidaiii  see  onr  advertisement  pages  to-day. 

Munition  Workers'  Carol  Party.— The  Musical  Society, 
which  is  run  by  the  staff  and  employes  of  the  O.sraji-Robertson 
Lamp  Works,  Ltd..  of  Brook  Green,  completed  just  prior  to  the 
Christmas  holidays  a  very  successful  oarol-singing  campaign  on 
behalf  of  St.  Dunstan's  Hostel.  The  amount  collected  in  five 
nights  was  £  1 10,  which  is  probably  one  of  the  largest  collections 
ever  made  by  a  carol  party  in  so  short  a  period.  The  party  con- 
sisted entirely  of  munition  workers. 

Liquidations.  —  Electric    Lirhting  &  Engiseering 

Co.,  Ltd.  -  Meeting,  .Tanuary  2tth,  i;)lli,  at  4:!,  Castle  Street, 
Liverpool,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  R.  T.  Langdon. 

Exi'ANDED  Me'jal  Co.,  Ltd. — Meeting  of  creditors,  York  Mansion, 
S.W.  1,  on  .Lanuary  'th. 

Bankruptcy   Proceedings. — A.    F.   IIawdon,   electrical 

engineer,  Gosforth.  Application  for  debtor's  discharge  to  be  heard 
at  Newcastle,  .Tanuary  16th. 

Book  Notices. — The  Christmas  number  of  J'/ir   M.  A-  ( '. 

Apjii'fiit'icr.^'  Ma</iuiiie  contains  so  much  that  is  interesting  and 
entertaining,  that  it  is  difficult  to  pick  out  items  for  notice  ;  as  a 
matter  of  fact,  it  takes  up  too  much  of  our  time,  and  we  shall  have 
to  review  it  from  the  table  of  contents  in  future !  Mr.  Sam  Mavor 
writes  of  Baku.  Mr.  Bousfield  of  Alsace-Lorraine,  Mr.  Davies  of 
'■Iron,'  Aid.  Duncan  Watson  of  his  apprenticeship,  and  Mr.  P. 
Black  of  the  education  of  skilled  craftsmen  ;  and  there  are 
numerous  short  articles  and  notes,  and  spirited  illustrations.  The 
interesting  announcement  is  made  that  Messrs.  Mavor  &  Coulson 
will  give  a  gold  meJal  next  Christmas  to  the  best  fifth-year 
apprentice,  to  be  selected  by  the  apprentices  themselves. 

"  Electricity  and  Magnetism  for  Engineers."  Part  1  :  Electric 
and  Magnetic  Circuits.  By  Harold  Pender.  Pp.  xi  -I-  380  ;  98  figs. 
London  :  Hill  Publishing  Co.,  Ltd.     1918.     Price  S3  net. 

"Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  57. 
No.  277.  December,  1918.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
73. — This  issue  contains  a  paper  on  "  Dynamical  Theory  of  Electric 
Engines  '  (Tenth  Kelvin  Lecture),  by  LI.  B.  Atkinson,  and  the 
Chairmen's  addresses  at  the  following  centres  :  Irish  (Mr.  J.  P. 
Tierney* ;  Western  (Mr.  H.  I.  Rogers)  ;  North-Eastern  ;,Mr.  A.  P. 
Pyne)  ;  North-Western  (Mr.  A.  P.  M.  Fleming)  ;  Scottish  (Mr.  J.  F. 
Nielson)  ;  and  North-Midland  (Mr.  R.  H.  Campion). 


Calendars  and  Diaries.— Messrs.  PECKUAiM,  Ducamp 

AND  Co.,  of  i  and  5,  New  Compton  Street,  Charing  Cross  Koad, 
London,  iW.C.  2,  have  prepared  for  1919  one  of  their  useful  desk 
reminders  with  daily  memoranda  space,  which  is  ample  for  ordinary 
business  purposes. 

The  AN(iLo-ME.\icAN  Petroleum  Co.,  Ltd.,  of  Ui,  Finsbury 
Circus,  London,  E.C.  2,  have  issued  a  wall  calendar  with  monthly 
date  slips,  below  a  reproduction  in  fac-simile  of  a  drawing  of  the 
IMexican  Eagle  Oil  Co.'s  famous  gusher  Potrcro  No.  1,  which  has 
just  ceased  to  yield.  Beneath  the  date  slips  there  is  a  jiicture  ol  a 
British  squadron,  and  a  (juotation  from  Lord  Fisher  on  the  value 
of  an  oil  fired  fleet. 

From  the  HART  ACCUMULATOR  Co.,  Ltd.,  of  Marshgate  Lane, 
Stratford,  London,  we  have  received,  as  in  previous  years,  a  deak 
blotting  pad.  Each  sheet  bears  at  tlie  left  and  right-hand  sides  a 
complete  calendar  for  191 '.I. 

Catalogue. — The  MoiiAiAiNN  MANiii-AcTi'itiNCJ  Cu., 
Ltd.,  Chelmsford. — .Abridged  edition  (36  jiages)  of  their  catalogue 
of  Hoffmann  steel  balls  and  rollers  and  ball  and  roller  l)earingH. 
There  is  a  thumb  index  to  sections.  .Sizes,  puicBS,  and  code-words 
are  set  forth  clearly  in  table  form.  Copies  of  the  list  can  be 
obtained  on  ai)i)lication. 

The^' English  Electric  "  Amalgamation. — The  amalga- 
mation arrangements  foreshadowed  liy  the  chairman  at  Dick,  Kerr 
and  Co.'s  annual  meeting  have  now  Ijeen  completed,  and  circulars 
have  been  issued  to  the  shareholders  giving  details.  A  new  com- 
pany has  lieen  formed,  named  the  English  Electric  Co.,  Ltd.,  which 
has  already  acquired  all  the  shfiresof  the  Coventry  Ordnance  Works, 
Ltd.,  and  the  Phoenix  Dynamo  Manufacturing  Co.,  Ltd.,  both  of 
which  are  private  concerns  :  and  an  offer  is  now  made  to  Dick, 
Kerr's  shareholders  to  exchange  their  shares  on  terms  which  are 
strongly  recommended  by  the  directors,  who  are  backing  their 
opinion  by  accepting  the  offer  themselves. 

The  English  Electric  Co.,  Ltd.,  concerning  which  we  gave  some 
particulars  in  our  "  New  Companies  Registered,"  last  week,  has  a 
registered  capital  of  i;5,000,00ii,  of  which  less  than  •C2,00o,O0O  will 
have  been  issued  when  the  proposed  exchange  with  Dick,  Kerr 
shareholders  is  comjdeted,  so  that  it  is  evident  that  the  directors 
have  the  intention  of  consideraljle  further  expansion.  As  it  is,  the 
company  will  be  one  ol  the  princijjal  electrical  manufacturing  con- 
cerns in  this  country.  The  Board  is  a  strong  one.  and  representa- 
tive of  the  leading  engineering  industrials.  As  a  matter  of  fact, 
the  directors  themselves  can  through  their  other  connections 
materially  support  the  company  with  orders.  It  is  interesting  to 
note  that  three  of  our  main-line  railways  are  i'epresented  on  the 
Board,  by  Sir  Charles  Ellis  for  the  Great  Eastern  Railway,  Mr, 
Hichens  for  the  London  and  North-Western,  and  Mr.  Bernard 
Firth  for  the  (ireat  Northern.  Equally  important  is  the  repre- 
sentation of  our  shipbuilding  and  owning  interests,  with  Mr.  John 
.Sampson  as  a  director  of  Harland  i  Wolff,  and  Sir  Alexander 
Gracie  of  the  Fairfield  Shipbuilding  and  Engineering  Co.,  together 
with  the  rh airman  and  Mr.  Hichens  repraaenting  respectively  Job u 
Brown  &  Co,  and  Oammell.  Laiid  .v  (Jo. 

We  announceil,  a  week  or  twti  ago,  that  Mr.  Evan  Parry  had 
resigned  his  post  of  Chief  Government  Electrician  in  New  Zealari.i. 
The  reason  for  thia  resignation  is  now  apparent,  for  Mr.  Parry  haa 
been  appointed  engineer-in-chief  of  the  English  Electric  Co  ,  Ltd. 
That  he  will  be  heartily  welcomed  home  to  Old  England  again  by 
hia  many  electrical  friends,  foea  without  saying , 

D.K.  Operatic  Society. — The  employc-s  of  Messrs.  Dick, 

Kerr  i;  Co.,  Ltd.,  Preston,  have  formed  an  amateur  operatic  society, 
and  last  week  the  members  gave  a  series  of  very  successful  per- 
formances of  "  H.M.S.  Pinafore  "  in  the  Empire  Theatre,  Preston. 


LIGHTING  AND  POWER  NOTES. 

Ascot. — Puoi'dSEii    I'RiCE   Increase. — The    F^lectricity 

Co.  has  apjilied  to  the  B.  of  T.  for  an  order  to  increase  the  maximum 
price  of  electricity  from  lis.  8d.  up  to  20  units,  and  Yd.  per  unit 
beyond,  to  12s.,  and  Is.  per  unit. 

Batley. — Price  Incjreare. — The  electricity  charges  un- 
to be  increased  by  a  further  20  per  cent,  from  February  Ist,  thus 
raising  the  charge  for  lighting  to  ho  per  cent,  above  the  pre-war 
rate,  and  that  for  power  and  heating  to  7.5  per  cent. 

Bolton. — Proposed  Linkin(;-ip. — The  Corporation  has 
decided  to  apply  to  the  L.6.B.  for  sanction  to  a  loan  of  £7, .500,  for 
the  purpose  of  connecting  its  electricity  supply  system  with  that 
of  the  Lancashire  Electric  Power  Co.  ;  it  is  proposed  to  enter  into 
a  mutual  working  arrangement  for  10  years. 

Bournemouth. — Price   Increase. — The  E.S.   Co.    has 

notified  its  intention  to  increase  the  price  of  electricity  to  SJd.  per 
unit,  a  total  war-time  advance  of  33  i  per  cent. 

Canada, — Water  Power. — A  company  has  sought 
authorisation  from  the  Quebec  Government  to  proceed  with  a 
hydro- electric  development  on  the  Riviere  des  Prairies,  Island  of 
Montreal.  The  preliminary  plans  provide  for  a  development  of 
40,000  H.P.  Federal  sanction  has  already  been  obtained,  subject  to 
modifications  of  the  original  plan,  and  provincial  authority  is 
required  for  the  use  of  the  bed  of  the  stream.  The  power  house 
will  be  on  the  south  shore  of  Jesus  Island,  and  the  preliminary 
plans  provide  for  nine  units.  The  project  will  raise  the  water  level 
some  1 5  ft.,  and  will  interfere  with  the  sewer  outlets  of  Montreal. 
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Continental. — Spain. — A  concessioii  has  been  granted  for 
thf  utilisation  of  the  Eiver  Guadalpeo  (Izbor),  near  Melegres,  for 
the  generation  of  electricity. 

Egham. — Street  Lighting. — The  U.D.C.  has  decided 
to  enter  into  a  10  years'  contract  with  the  Egham  and  Staines 
Electricity  Co.,  for  street  lighting. 

Falkirk, — Proposed    .Joint    Supply. — Representatives 

of  the  Burghs  of  Stirling.  Alloa.  Grangemouth.  Bo'ness,  Lin- 
lithgow, Denny.  Bathgate,  and  Armadale,  and  the  County  Council 
of  Stirlingshire  have  been  asked  to  confer  with  the  Falkirk  T.C. 
regarding  the  provision  of  joint  electrical  plant. 

Ilford. — Proposed  Extensions, — The  electrical  engi- 
neer has  been  instructed  to  report  ti.  the  Corporation  upon  tht- 
:ilt^rationa  :ind  ;idditions  reiinired  in  lonnection  with  the  plant. 

Ipswich.     Year's  Workinu.  -Tliere   \va.s  a   snrplns  of 

£i,l''i  on  the  working  of  the  Corporation  Electricity  Department 
for  the  year  ended  March  :'.lst  la-st.  of  which  £  I, .588  was  credited 
to  the  reserve  fund,  and  £474  to  the  liquidation  of  the  adverse 
balance  on  the  previous  year's  working.  The  income  was  £5."), 720. 
compared  with  £3H,.")8M  in  the  preceding  year,  and  the  working 
expenses  were  i;40,3ii4,  against  £26,82'>  ;  capital  charges  absorbed 
£12,848.  Units  sold  increa-sed  from  4.83(;.171  to  (J, 797,374,  of 
which  843,227  were  for  lighting,  against  7:ii  1,821  :  .'j,245,494,  against 
3,444,886,  for  power  :  and  708,653,  against  060,464,  for  tramways. 
The  capacity  of  the  undertaking  was  3,511  Kw.,  and  the  maximum 
load  recorded  was  3,113  KW.  The  generation  cost  was  ri4d.  per 
unit,  and  the  total  cost  ^excluding  capital  charges)  was  l'423d. 
The  average  price  per  unit,  excluding  meter  rents,  A;c.,  was  l'772d. 
The  year's  operation  of  the  electric  vehicle  garage  showed  a  surplus 
of  £44.  65  per  cent,  of  the  energy  sold  for  power  purposes  was 
consumed  by  controlled  munition  factories.  In  his  report,  the 
electrical  engineer  (Mr.  F.  Ayton)  states  that  the  coal  cost  per 
unit  sold  was  ■828d.,  against  ■678d..  due  almost  entirely  to  the 
overloaded  condition  under  which  the  plant  was  worked,  and  to 
the  fact  that  much  of  the  output  was  generated  by  the  old  recipro- 
cating plant.  There  were  many  occasions  during  the  year  when, 
owing  to  the  poor  quality  and  poor  supply  of  coal,  the  undertaking 
was  unable  to  maintain  suHicient  steam,  and  had  to  appeal  to  the 
large  power  users  to  ease  their  demand.  The  item  for."  repairs 
and  maintenance"  increased  from  £1,756  to  £3.533.  50m-k\v. 
rotary  converters,  with  transformers  and  switchgear.  were  installe<l 
at  the  power  station  and  the  Duke  Street  sub-station  for  converting 
current  for  transmission  to  the  foundry  district.  The  plant  had  to 
be  obtained  in  a  great  hurry,  and  the  only  suitable  plant  thatconld 
be  found  n  a-s  of  a  make  which  had  not  proved  reliable  or  satis- 
factory. The  plant  was  started  on  May  3rd,  and  gave  trouble 
from  the  first  On  .Tuly  25th  it  broke  down,  and  was  out  of 
commission  until  October  Ut  :  it  was  also  out  of  commission  from 
December  l?th  until  January  29t'h  The  repairs  have  been  carried 
out  at  the  makers  expense  'but  the  breakdowns  involved  the 
eroppiuF  01  very  important  plant  .tt  the-  Orsveii  worts  an.t  a 
t  onsequent  K.ss  of  reveniie. 

LutOD.-  LuAN  .Sanl'TIOn.— The  E.C.  ha.-^  ubtaiaed  L.G.B. 
sanction  to  borrow  £2,000  (repayable  in  25  years)  for  extension 
of  mains  for  providing  additional  supply  of  electricity  to  Thernrn 
Electric  Ltd-,  and  Frioker's  Metal  Co. 

Mansfield. — Price  Increase. — The  T.C.  has  increased 

the  charges  for  electricity  by  a  further  23  per  cent.,  making  50  per 
cent,  over  pre-war  rates. 

•- 1  Methley. — Proposed  Bilk  Supply, — The  U.D.C.  -  haa 

asked  the  Yorkshire  E.P.  Co.  to  submit  terms  for  a  supply  of  elec- 
tricity in  bulk. 

Nelson. — -Proposed  I,iNKi.\o-rp. —  .\  joint  meetintr 
lietwpen  representatives  of  the  Xelson  and  Colne  Corporations  has 
been  arranged  to  consider  proposals  for  the  interconnection  of  the 
electricity  supply  systems. 

Newark. — Prov.  Order. — The  T.C.  ha.s  decided  to 
oppose  an  application  by  the  Newark  Gas  Co.  for  an  E.L.  prov. 
order. 

Normanton. — E.L.  Sche.me. — The  T.D.C.  lias  decided  to 

push  forward  with  the  electric  lighting  scheme. 

Oldham. — Fire. — A  fire  broke  out  in  the  generating 
station  at  Asia  Mill,  HoUinwood,  last  week,  and  considerable 
damage  was  done  to  the  plant  by  the  collapse  of  the  roof. 

Mill  Driving. — Referring  to  the  application  from  three  large 
mills  for  a  supply  of  electricity,  the  chairman  of  the  Electricity 
Committee  stated  that  he  believed  that  the  demand  for  electricity 
was  about  to  develop  very  considerably,  and  the  Committee  should 
seriously  consider  its  whole  position. 

United  States. — Hetch  Hetchy  Scheme. — The  Hetch 

Hetchy  project,  when  completely  developed,  includes  dams,  tunnels, 
pipes,  and  aqueducts  of  sufficient  capacity  to  deliver  and  distribute 
400,000,000  gallons  of  water  daily  to  the  San  Francisco  Bay  region 
from  its  mountain  supply  in  the  High  Sierra  situated  160  miles  to 
the  east.  In  addition  to  this,  the  completed  project  as  now  pro- 
posed includes  the  development  of  a  number  of  attractive  power 
sites.  This  completed  project  will  undoubtedly  represent  an  invest- 
ment of  approximately  125  to  140  millions  of  dollars.  A  descrip- 
tion of  this  project  as  it  appears  to-day  is  given  in  the  Jouriuil 
uf  Slectriciti/  for  November  15th. 

In  his  report  of  March,  1916,  the  City  Engineer  of  San 
Francisco  sets   forth   a   statement   showing    that    .in    outlay    of 


$44,14  7,000  will  be  necessary  to  complete  the  project  sufficiently  to 
deliver  to  San  Francisco  a  domestic  water  supply  of  60,000,000 
gallons  daily,  and  to  erect  at  the  Moccasin  Creek  power  plant  an 
initial  installation  of  37,500  kw.  Since  these  estimates  were  made 
prices  have  advanced  to  such  a  degree  that  it  is  reasonable  to 
expect  an  outlay  of  860,000.000  will  be  necessary  for  this  work. 
To  acquire  a  distribution  system  such  as  the  Spring  Valley  and 
the  necessary  reserve  reservoirs  an  additional  $40,000,000  will  be 
necessary.  To  eventually  complete  the  project  so  as  to  deliver  the 
400.000,000  gallons  daily,  and  in  addition  to  erect  power  lines  and 
build  all  the  other  necessary  appurtenances  will  require  at  least  an 
additional  $25,000,000,  or  "even  $40,000,000.  That  this  completed 
project  may  cost  between  $125,000,000  and  8140,000.000  does  not 
in  itself  condemn  the  undertaking.  Tersely  put.  the  outstanding 
facts  are  these  — Some  20  cities  and  municipalities  in  the  San  Fran 
lisco  Bay  region  need  improved  water  facilities,  and  the  need  is  fai 
greater  than  is  generally  rralisefi.  While  the  Hetch  lieti^hy  pro 
ject  has  l>een  reported  on  by  eijierts.  its  alternative  jiossibilities  oi 
development  have  never  been  properly  weighed  in  careful  analysis. 
The  power  phase  of  the  situation,  while  attractive  on  the  surface, 
has  never  been  completely  and  thoroughly  examined.  The  project, 
as  a  whole,  is  admittedly  larger  than  San  Francisco  of  itself 
can  reasonably  finance  or,  without  supplying  other  municipalities, 
reduce  to  a  paying  investment.  The  urgent  and  dangerous  situa- 
tion that  may  arise  from  a  season  of  water  shortage  extending 
over  a  two-year  period,  which  may  arise  at  any  time,  must  not  be 
overlooke<l. 


TRAMWAY  AND  RAILWAY  NOTES. 


Aberdeen. — Proposed  Light  Eailway. — The  Corpora- 
tion Electricity  Committee  has  reported  in  favour  of  the  con- 
struction of  a  light  railway  between  the  electricity  works  and  the 
docks  and  railway  station,  for  the  conveyance  of  coal  ;  the 
estimated  cost  is  £20.000. 

Australia. — Strike. — The  tramway  employes  at  Perth 
(West  Australia)  have  struck  work  for  higher  wages. 

Blackburn. — Strike. — The  employes  of  the  Corporation 
tramway  department,  who  are  members  of  the  Amalgamated 
Tramway  Workers'  X'nion.  have  refused  to  work  with  the  members 
of  the  Municipal  Employes  TTnion.  and  struck  work  on  Monday 
last.  The  strikers  have  asked  the  Lancashire  District  Council  ul 
the  Workers  Tnion  to  declare  a  strike  uf  tramway  workere 
throughout  the  county.  They  have  also  railed  out  the  men 
engaged  on  carting  ooal  to  the  electricity  works,  thus  ttreateninj 
the  supply  for  lighting  and  power. 

Brighouse, — Proposed  Tramwais. — A  .9nb-C.:.miiiitt€f 

iias  been  appointed  to  interview  the  o'bairman  of  the  Huddersneia 
TrauiwavD  ('Vimmittre  wit'h  regard  to  the  proposed  trumways  to 
itastrick. 

Doncaster. — Proposed    Extensions.^ — The    T.C.    ha= 

decided  to  c^rry  out  improvement  schemes  in  the  barough,  IncindicF 
the  extension  of  the  tramway  system  :  'the  total  co=t  is  estimated 
at  £600,000, 

Halifax, —Track  Renewals,— The  Tramways  Com- 
mittee has^  given  instructions  for  the  repair  of  the  tramway  track 
between  Hipperholme  and  Brighouse  and  between  Brighouse  .and 
Bailiffe  Bridge. 

Huntingdonshire. — Proposed   Light    Railway. — The 

C.C.  has  decided  to  ask  tlie  Norm;in  Cross  Brick  Co.  to  cooiierate 
with  the  Council  in  the  provision  of  a  light  railw.iy  for  the 
district.  - 

Ipswich. — Year's  Working. — For  the  year  ended 
March  31st,  l!il8,  the  revenue  of  the  Corporation  tramway  depart- 
ment amounted  to  £34,817  and  the  expenditure  to  £27,071,  com- 
pared with  £25,567  and  £21,922  respectively  in  the  previous  year. 
Loan  redemption  amounted  to  £2.413,  against  £2,340  ;  interest  to 
£3,244,  against  £3.315  ;  .ind  war  allowances  to  employes  to  £611, 
against  .C672.  The  net  jirofit  was  £1,478,  against  a  loss  of  £2,672 
on  the  previous  year's  working ;  625.224  car-miles  were  run. 
against  567,503  ;  6,069,777  passengers  were  carried,  against 
6,246,820;  708,6.53  units  were  used,  against  (560,464  ;  1134  imits 
were  used  per  car-mile,  against  TKU  ;  the  total  working  expenses 
per  car-mOe  were  10'392d.,  against  9'271d.  ;  and  the  total  revenue 
per  car-mile  was  13'3ii5d..  against  10'812d.  Energy,  obtained  from 
the  electricity  department,  cost  £5.211,  or  2d.  per  oar-mile,  against 
.£4,300.  The  manager  (Mr.  F.  Ayton)  estimates  that  the  whole  of 
the  track  will  require  renewing,  at  a  cost  of  £42,500.  next  year, 
and  also  recommends  that  certain  useless  or  unprofitable  routes  be 
abandoned. 

Ilford. — Supply    of    Electricity. — The    Corporation 

electrical  engineer  and  tramway  manager  has  been  instructed  t.i 
endeavour  to  obtain  a  supply  of  electricity  from  ueii^  hbouring  trum- 
way  authorities,  in  order  to  meet  any  emergencies  which  may  be 
caused  by  breakdowns. 

L.B.  &  S.C.R.  Electrification. — A  copy  of  a  resolution 

passed  by  the  Brighton  T.C,  to  the  effect  that  the  Council  is 
strongly  of  opinion  that  the  electrification  of  the  main  line  from 
London  to  Brighton  should  be  proceetied  with  at  the  earliest 
possible  moment,  has  been  forwartled  to  the  company. 
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Llandudno.— Supply  ok  Ei.kctkiuitv.— A  luw  iigree- 
ment,  by  which  the  U.D.C.  is  to  supply  electricity  to  the  Llandudno 
and  Colwyn  Bay  Electric  Railwny  Co.  on  a  sliding  scale  based  on 
the  cost  of  fuel,  comes  into  operation  on  January  1st. 

London.— JI.E.T.— The  Metropolitan  Electric  Tramway 
Co.  has  given  each  employe  a  day's  pay  in  celebration  of  the 
Armistice. 

Fare  In-cre.\se.— The  London  United  Tramway  Co.  increased 
it«  fares  on  January  Ist  to  Id.  for  two  stages,  in  place  of  three. 
There  is  no  change"  in  workmen's  fares  for  the  present.  Should 
the  change  not  result  in  the  increase  of  revenue  that  is  required, 
the  matter  will  be  further  considered  in  two  months'  time. 

Developme.vt  Co.MiiiTTEE.— Early  this  year  a  conference  of 
representatives  of  municipal  tramway  authorities  in  the  Metro- 
politan area  will  be  held  to  consider  the  following  resolutions, 
which  were  adopted  at  a  recent  meeting  of  the  Metropolitan 
Association  of  Tramway  Managers  :— (1)  That  the  Metropolitan 
Association  of  Tramway  JIanagers,  which  includes  in  its  member- 
ship managers  of  both  municipal  and  company-owned  tram- 
ways. l>e  dissolved  ;  (,2)  that  a  new  association  be  formed 
consisting  of  municipal  authorities  owning  and  working  tramways 
or  motor  vehicles  ;  that  the  municipal  authoritieii  be  represented 
by  not  more  than  two  members  each  and  the  managers  of  the 
undertakings  ;  that  the  meetings  of  the  Council  be  held  quarterly  ; 
that  meetings  of  the  managers  be  held  at  least  once  a  month  ;  and 
that  the  managers  act  jointly  in  an  advisory  capacity  to  the  Council 
on  all  matters  which  affect  the  common  interests  of  the  under- 
takings in  the  Metropolitan  area. 

Mersey  Docks. — A  big  scheme  for  the  electritication 
of  the  Mersey  Dock  Estate  has  been  adopted,  with  a  view  to  the 
extended  introduction  of  electrically- worked,  mechanical  appliances 
on  the  dock  quays  ;  the  cost  is  estimated  at  £123,!t00. 

South  Africa. — Railway  Electrification. — The  report 
of  the  General  Manager  of  Railways  and  Harbours  for  191S  states 
that  the  services  of  a  London  firm  of  consulting  engineers  had 
been  secured  to  report  upon  the  proposed  electrification  of  certain 
sections  of  the  Union  railways,  and  a  representative  of  the  firm 
had  already  been  to  South  Africa  to  study  local  conditions  and 
collect  data. 

Stirling. — It  is  proposed  to  lay  a  light  railway  from 
Stirling  to  Port  of  Monteith. 

The  Electric  Vehicle  Committee.— ^Ir.  E.  E.  Hoadley, 

the  engineer  and  manager  of  the  Maidstone  Corporation  electricity 
supply  department,  has  been  added  to  the  Electric  Vehicle  Com- 
mittee as  an  additional  representative  of  the  Incorporated  Muni- 
cipal Electrical  Association.  Another  addition  to  the  Committee  is 
Lieut.-Colonel  Frank  Garrett,  of  Messrs.  Richard  Garrett  &  Sons, 
Ltd.,  Leiston,  Suffolk,  who  takes  the  place  as  a  representative  of 
electric  vehicle  manufacturers  of  Mr.  Meaden,  of  Wolseley  Motors, 
Ltd.,  Birmingham,  who  are  no  longer  interested  in  electric 
Tehicles. 

Thornaby, — Prov.  Order. — The  T.C.  has  decided  to 
apply  for  a  prov.  order  to  construct  and  work  tramways  within  its 
area. 

Thornton. — Railway  Extension. — The  Lancashire  and 
Yorkshire  and  London  and  North-Westem  Railway  Companies  have 
notified  the  Council  of  their  intention  to  promote  a  Bill  for  the 
construction  of  a  branch  railway,  to  be  called  the  Cleveleys  branch. 

Wages. — The  National  Transport  Workers'  Federation 
has  forwarded  the  following  demands  on  behalf  of  its  members  to 
the  Municipal  Tramways  Association  and  the  Tramways  and 
Light  Railways  Association  : — The  working  week  to  consist  of  44 
hours,  including  signing  on  and  off,  and  every  employe  to  be 
guaranteed  a  working  week  of  44  hours  or  payment  for  the  same  ; 
no  day's  work  to  exceed  eight  hours  ;  a  reduction  of  the  worliing 
day  not  to  entail  a  reduction  of  existing  wages  ;  no  "  spread-over  " 
duty  to  exceed  nine  hours,  inclusive  of  meal  times  or  relief  ;  all 
Sundays,  national  holidays,  and  overtime  to  be  paid  for  at  time- 
and-a-half -rates  :  14  days'  holiday  to  be  granted  annually,  with 
pay.  The  two  Associations  have  agreed  to  meet  representatives  of 
the  Federation  early  this  year  to  discuss  the  proposals. 

Weston-super-Mare. — E.xtensiox  of  TniE. — The  pro- 
moters of  the  Western  Junction  Light  Railway  Order,  1910,  have 
applied  to  the  B.  of  T.  for  an  extension  until  December  31st,  1919, 
for  the  completion  of  the  unconstructed  lines  authorised  by  the 
Order. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Abbreviated  Addresses.  —  The  Postmaster  -  General 
announces  that  from  January  1st  the  use  in  foreign  telegrams  of 
abbreviated  addresses  will  be  allowed.  The  registration  of  new 
abbreviated  addresses  for  foreign  telegrams  has  been  sanctioned. 

Australia. — As  a  result  of  the  finding  of  the  Navy  Com- 
mission in  connection  with  the  purchase  of  a  wireless  station  by 
the  Australian  Government,  Senator  Long  has  resigned  his  seat  in 
the  Senate.  The  Commission  expressed  the  opinion  that  Senator 
Long  received  £2,400  in  consideration  of  his  political  influence. — 
The  Times. 


Haiti,— The  telephone  systems  of  Haiti  and  the  Dominican 
Republic  have  recently  been  connected.  It  is  now  possible  to 
communicate  between  the  principal  towns  of  the  two  Republics. 

United  States. — The  first  extensive  strike  of  telephone 
workers  occurring  since  Government  control  of  wires  was  assumed, 
which  involved  operators  and  electricians  at  Norfolk,  Va.,  was 
settled  on  November  1st,  upon  a  direct  demand  addres9e<l  to  the 
strikers  by  Postmaster-General  Burleson,  who  said  that  no  strike 
could  bt-  recognised  in  the  (Jovernment  service.  Employrs  had  24 
hours  in  which  to  return  after  leaving  their  positions,  and  the 
management  of  the  company  involved  had  orders  at  the  end  of  that 
period  to  fill  all  places  left  vacant  with  other  workers,  and  to 
report  the  names  of  those  leaving  the  service. 

The  P.M. G.  has  appointed  Committees  to  make  recommendations 
with  a  view  to  standardising  the  rate  schedules  of  telephone  and 
telegraph  services  throughout  the  States. 

The  restrictions  heretofore  placed  on  telephone  extensions  have 
been  revoked. —  Trhplioiie  Enghuer. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia.— f^YDNEV. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney. 

Melbourne.— March  lOth.  CityCouncil.  One  5,000-KW.  frequency 
changer,  high-tension  switchgear.  Specification  (£  1  Is.)  from  City 
Electrical  Engineer. 

Dublin. — Electricity  Committee.  Erection  of  a  fan  house 
at  Pigeon  House  Fort  Station. 

London. — Hampstead. — B.C.  .January  IGth.  Twelve 
months'  supply  of  electrical  engineers'  stores  and  oils  for  the  Elec- 
tricity Station.  Mr.  A.  P.  Johnson,  Town  Clerk,  Town  Hall,  Haver- 
stock  Hill,  N.W. 

Spain. — The  municipal  authorities  of  Albaida  (Province 
of  Valencia )  have  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  an  unstated  period.  Tenders 
have  also  been  invited  for  the  concession  for  the  electric  lighting 
of  the  Town  of  Pedrochi  (Province  of  Cordoba)  during  a  period  of 
five  years. 

Sheffield. — lanuary  7th.  Corporation  Tramways  and 
Motor  Committee.  50  double-decked,  top-covered,  vestibule  tram- 
car  bodies  with  trucks.  Mr.  A.  R.  Fearnley,  General  Manager, 
Division  Street. 


CLOSED. 

Australia.^Commonwealth  Department  of  Defence  : — 

Electric  motors    for  dock    pumps,  Commonwealth   Dockyard,    £5,796.— 
Lancashire  Dynamo  &  Motor  Co.,  Ltd. 

llford.— U.D.C.  :— 

23-H.p.  motor  and  starter,  £145.— W.  H.  Sugden. 

Windsor.— T.C. :— 

Pulsometer  pump  aud  56-».p.   motor    and  mains.  —  \Tindsor    F.lectrical 
Installation  Co.,  Ltd.,  £775. 


FORTHCOMINQ     EVENTS. 


Junior  Institution   of    Engineers.— Friday,  .January  .^rd.     At  3il,  Victoria 
Street,  a. W.  At7.30p.m.  Paper  on  "Concrete  Ships,"  by  Mr.  P.  M.  Prazer. 

(Nortb-Eastern  Sectioni.  — Tuesday,  January  7th.  At  the  Mining 
Institute,  Newcastleon-Tyne.  At  7.45  p.m.  Paper  on  "  Design  of 
High-speed  Generating  Units,"  by  Mr,  C  Bonner. 


Institute  of  Marine  Engineers.- Tuesday,  Januaiy  7th.  At  the  Minories 
E.  1      At  i;  p.m.     President's  address. 

Boentgen  Society.— Tuesday,  January  7th.  At  the  Royal  Society  of  .ii-ts. 
John  Street,  W.c.  At  «.!.'>  p.m.  Paper  on  "  Electrical  Changes  Produced 
by  Light,"  by  Mr.  H.  s.  Allen. 

Association  of  Engineers-in-Charge.— Wednesday,  January  8th.  At  7.:)0 
p.m.  .\tSt.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "The  Transport 
;ind  Handling  of  Fuel,"  by  Mr.  J.  H.  Anderson. 

Industrial  Reconstruction  CouncU.— Wednesday,  January  8th.  At  the 
Saddlers'  Hall,  Cheapside,  E.C.  Lecture  on  "  Industrial  Unity,"  by  the 
Bt.  Hon.  G.  H.  Roberts,  M.P. 

Greenoel<  Association  of  Electrical  Engineers.- Thursday,  Januai?  9th. 
\t  22,  West  Stuart  Stivet.  At  7.45  p.m.  Paper  on  "  An  Hour  with  Ultimate 
Electricity,"  by  Mr.  P.  C.  Kerr. 

Institation  of  Electrical  Engineers.  —  Thursday,  January  9th.  At  the 
Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  At  6  p.m.  Lecture 
on  "  The  N'avigational  (Magnetic)  Compass  as  an  Instrument  of  Precision," 
bv  Mr.  M.  B.  Field. 


Manchester  Association  of  Engineers.- Saturday,  January  nth.  At  the 
Grand  Hotel.  At  6.30  p.m.  Paper  on  "  Iron  and  Steel  Electric  Furnaces," 
by  Mr.  J.  Bibby. 
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NOTES. 

The  Coalition  Government. —  We  believe  that  all  who  ure 
anxioas  taat  tne  lianas  ot  tliose  who  have  to  represent  Great- 
Britam  at  Uie  Peai^e  Uoulerence  should  be  streuytheued,  and 
that  our  Stateauieu  should  know  that  the  nation  la  sohd  be- 
hind theiu  in  the  lieavy  and  dehcate  work  that  hes  before 
them,  liave  hailed  with  satast'action  the  success  of  the  Ooah- 
tion  Goveinment  at  the  polls.  The  avowed  object  of  Mr. 
Lloyd  (joorge  and  those  prominently  associated  with  him  was 
to  cleai'  piiity  squabbhiiy  from  the  pohtical  arena,  especially 
dunug  tne  jx-riod  of  reconstruction.  Most  of  us  had  Decome. 
utterly  .-jick  ot  the  clogging  of  the  wheels  of  reasonable  and 
legitimate  legisJation  by  party  discussions  and  diiierenL<-,ii. 
The  party  machuie  now  hes  broken  beyond  immediate  le- 
pair.  The  new  Pa.ihament  will  have  an  oppoi-tunity  of  show- 
ing what  it  can  do  for  the  good  of  the  nation  as  a  whole 
lieioie  Jt  again  splits  up,  as,  we  suppose,  it  inevitably  must 
.-uoher  or  later — being  a  human  organisation,  and  one  which 
can  only  be  elhcieutly  run  if  there  is  a  strong  opposition  a^ 
a  corrective  force — mto  groups  and  parties,  in  the  iiLEC- 
Tiac.4L  He  VIEW  of  February  loth,  19io,  we  remarked:  "If 
we  have  needed  a  coalition  for  securing  unity  in  war,  and 
require  it  for  guaranteeing  the  interests  of  all  in  secui"ing  the 
rignt  ix'ace,  we  shaJl  more  than  ever  find  it  essentiaf  (or 
securing  unity  and  guaranteeing  the  interests  of  all  in  the 
period  of  reconstruction."  In  our  issue  of  August  '2nd,  1918, 
m  referring  to  the  deplorable  skiUed  labour  strike  that  had 
just  ended,  we  said: — "There  is  unquestionably  a  need  for 
a  strong  Government  with  the  nation  behind  it,  and  if  a 
Parhamentary  Election  is  going  to  secure  such  for  us  tiie 
sooner  it  takes  place  the  better.  If  there  is  a  loose  rein  after 
the  war,  or  if  ther-e  are  blunders  due  to  vacillation,  the  way 
to  ruin  will  be  short  and  steep."  The  new  Government  is 
not  yet  formed;  the  new  Parliament  is  only  a  few  days  old. 
But  we  suppose  that  it  comes  nearer  than  ever  Parhament 
has  done  before  to  being  a  body  wherein,  comparatively 
speaking,  "  none  were  for.  a  Party,  and  aJl  were  for  the 
State."  We  venture  no  predictions,  but  the  voting  of  the 
people  of  England,  Scotland,  and  Wales  tills  us  with  con- 
lidejice  for  the  coming  days,  for  there  is  obviously  a  general 
demand  for  stabhity  and  Peace  at  Home,  and  the  forces  that 
mate  for  Bolshevism,  though  noisy,  and  to  some  extent 
dangerous  if  left  uncontrolled,  are  unhkely  to  be  able  to 
summon  a  following  of  any  proportions  while  the  Govern- 
ment at  the  helm  shows  itself  both   strong  and  tactful. 

Lighting  Regulations. — Mr.  IT.  H.  Thompson,  manager 
of  the  Kingsway  Theatre,  has  been  fined  £5  at  Bow  Street 
for  unlawfully  hghting  a  number  of  electric  lamps  of  25  and 
100  c.r.  at  the  entrance  of  the  building  for  the  purpose  of 
advertisement  and  display.  The  Magistrate,  after  inspection, 
heJd  that  the  lights  were  in  excess  of  what  were  necessary 
for  mere  safety.  He  said 'that  the  Advertisements  Order  was 
m  force  for  effecting  economy  in  coaJ  consumption,  and  the 
matter  muat  be  judged  from  that  standpoint. 

Electric  Welding. — In  .the  Journal  of  the    Engineers' 

Club  of  Philadelphia,  Prof.  Comfort  A.  Adams  says,  with 
reference  to  rigid  versus  non-rigid  sy.stems  of  welding,  that 
the  U.S.  Shipping  Board  Sub-Committee  on  Research  re- 
ported that  the  conclusion  was  that  if  two  pieoes  of  metal 
were  allowed  to  lie  loosely  and  free  to  move,  they  would 
warp  and  distort  in  thek  relative  position  during  the  process 
of  welding;  but  if  they  were  clamped  rigidly,  the  stresses 
w;hich  were  set  up  were  taken  up  almost  entirely  by  a  shght' 
giving  of  the  weld,  so  that  when  the  parts  were  i^eleased 
there  was  no  tendency  for  them  to  spring  out  of  shape,  ror 
was  there  any  apparent  lack  of  strength  which  could  be  re- 
gained by  supposedly  releasing  the  strains  by  annealing. 
With  reference  to  overhead  work,  the  consensus  of  opinion 
was  that,  except  for  intermittent  spots,  overhead  welds  were 
extremely  unrehable.  It  was  difficult  to  deposit  the  metal 
at  all  without  great  fatigue  on  the  part  of  the  operator,  and 
the  quality  of  the  work  was  markedly  inferior.  The  conclu- 
sion had  been  come  to  that  overhead  welding  shoidd  not 
be  depended  on  at  all,  it  was  only  suitable  for  temporary 
tacking.  In  connection  with  a  certain  welded  ship.  Prof. 
Adams  gave  figures,  reduced  to  a  ton  basis,  which  had  been 
worked  out  us  to  the  probable  cost  of  the  steel  hull.  The 
cost  wvls  divided  into  two  parts,  namely,  welded  and  other 
parts,  and  was  con.-iidered  a  conservative  estimate  of  the  cost 
of  preparing  plates  for  welding  and  assembling.  The  total 
cost  of  labour,  power,  and  electrodes,  apart  from  the  cost  of 
steel  itself,  was  $63. .5(1  jier  ton  of  steel  in  the  hull.  In  that 
ship  there  were  only  -i.SlK)  tons  of  steel,  instead  of  '2,800  tons, 
which  would  be  used  in  the  ordinary  riveted  ship.  Iteduced 
to  the  same  basis  of  tonnage,  the  co.st  was  only  $52.50  per 
ton  for  the  purpose  of  comparison.  The  cost  of  the  riveted 
6hip  to-day  was  in  the  vicinity  of  $80  per  ton.  The  average 
epeed  of  welding  was  ,5  ft.  per  hour,  not  allowing  for  the 
long  waits  of  actual  work;  the  amount  of  metal  per  running 
foot  was  0.6  lb.,  and  the  current  150  amp.  at  20  volts.  The 
power  was  estimated  to  cost  3.6  cents  per  ft.,  bare  electrodes 
7.2  cents,  and  labour  13  cents.  Total  cost  of  weld  per  ft. 
was  23.8  cents.  The  cosrts  were  taken  from  English  practice. 
The  programme  for  pennissible  welding  as  outlined  at  Hog 
lalaiid  covered  a  total  number  of  about  225,000  pieces,  which 
it  was  estimated  could  be  riveted  at  a  coat  of  about  $245,000, 
ftod  welded  for  about  $99,000,  or  approximately  60  per  cent. 


of  the  cost  of  riveting.  One  reason  why  the  completely 
welded  ship  was  not  being  reahsed  at  the  present  time  waa 
the  effect)  of  ci-ystallisation  of  the  joints  under  vibration 
stresses.  Most  arc  welds,  although  not  all,  were,  relatively 
.=I)6aking,  brittle,  and  ship  designers  and  the  classification 
societies  were  cautious  and  afraid  of  the  brittle  joint. 

Heat  Radiation. — In  a  letter  in  Aalure,  of  Dectmler 
26th,  Ur.  J.  A.  Haa-ker  gives  particulaa's  of  some  experiments 
whicih  he  made  at  the  National  Physical  Laboratory  in  con- 
nection with  some  work  on  radiation  from  surfaces,  which 
show  that  the  colour  of  a  hot  surface  at  relatively  low  tem- 
perature has  very  httle  influence  on  the  amount  of  radiation 
leaving  it. 

In  a  series  of  experiments  the  sides  of  a  thin  cubical  metal 
canister  were  painted  in  panels  of  varying  colour,  the  in- 
terior of  the  cube  being  filled  with  rapidly  stiiTed  oil  electri- 
cally heated.  The  amount  of  pure  radiation  leaving  each 
kind  of  surface  at  a  series  of  steady  temperatures  up  to  about 
•200  deg.  C.  was  compjired  with  that  coming  at  the  same 
temperature  from  a  "  black  body  "  constituted  by  a  re-en- 
trant tube  with  appropriate  diaiphra-gms.  The  exterior  of 
the  tube  was  washed  by  the  hot  oil.  For  temperatiu'e  differ- 
ences in  the  region  of  100  deg.  C.  it  was  found  that : — 

1.  A  bright  surface  of  ordinary  tin-plate  only  gave  off  an 
amount  of  radiation  equal  to  5-10  per  cent,  of  that  from  a 
"  black  body."  The  quality  of  the  optical  perfection  of  the 
surface  was  of  little  impoi-tance  so  long  as  it  was  bright. 
A  metal  surface  treated  with  galvanit  of  various  kinds  showed 
effects  of  the  same  order  as  tin-plate.  Burnished  copper 
well  cleaned  with  metal  pohsh  gave  a  lower  intrinsic  radia- 
tion than  tin. 

2.  A  coat  of  almost  any  paint,  regardless  of  colour,  brings  the 
true  i-adiation  up  to  from  80-90  per  cent,  of  that  of  a  "  black 
body,"  and  a  quite  thin  layer  of  paper  vainish  or  of  celluloid 
varnish,  so  thin  and  transi>arent  as  to  be  almost  impercep- 
tible to  the  eye,  applied  over  the  bright  metal,  has  almost 
the  same  effect. 

3.  A  layer  of  tissue-paper  or  wallpaper  pasted  over  the 
bright  surface,  or  a  coating  of  whitening  or  limewash,  shows 
the  same  kind  of  effect  in  restoring  practically  the  full 
I'adiation  so  long  as  the  coating  is  thin. 

4.  If  the  surface  of  the  cube  be  metalhsed  with  aluminium 
paint,  the  pure  i-adiation  is  reduced  to  from  45-55  per  cent, 
of  that  of  a  "  black  body."  Much  depends,  however,  on 
the  kind  of  vehicle  used  for  the  aluminium,  and  different 
samples  of  aluminium  paint,  though  giving  results  similar 
in  appearance  to  the  eye,  differ  considerably  in  the  effects 
produced.  Bronzing  and  such-Uce  processes  produce  inteii-- 
mediate  effects. 

In  some  later  experiments,  with  which  Mr.  Ezei'  Griffiths 
was  associated,  a  study  was  made  of  the  total  heat  leaving 
surfaces,  with  the  view  of  obtaining  some  data  as  to  the 
relative  eft'ects  of  conduction,  convection,  and  radiation  in 
ordinary  still  air/  From  these  experiments  it  would  appear 
that  in  the  case  of  low-pressure  steam  radiators  in  the  region 
of  100  deg.  C,  almost  exactly  half  the  heat  leaving  the  verti- 
cal surfaces,  if  these  are  of  an  ordinary  character  or  painted 
in  the  usual  mannei-,  consist.s  of  pure  radiation,  the  re- 
mainder being  the  combined  effect  of  conduction  and  con- 
vection. Therefore,  if,  as  is  a.  very  common  practice,  the 
I'adiators  be  raetallLsed  by  painting  with  aluminium  paint, 
the  amount  of  heat  reachmg  the  middle  of  a  room  wanned 
by  such  radiators  will  lie  lowered  to  half,  or  double  the 
amount  of  heating  surface  will  be  required  to  produce  the 
same  radiation  effect  as  if  the  siurface  were  black  or  of  bare 
metallic  iron. 

Reconstruction  Lectures  and  Conferences. — The  follow- 
ing aiTangements  have  been  made  by  the  Industrial  Recon- 
struction Council  :^ 

Saddleks'  Hall,  Lectures,  Wedmesdays,  at  4.30  p.m.  : — 

January  8th.—"  Industrial   Unity,"   by  Rt.   Hon.   G.   H.   Roberts,   M.P. 

January  22nu. — "  Industrial  Reconstruction  in  Government  Departments,"  by 
Judge   Edward   Paoy. 

February  .^th. — "  The    industrial   .Awakening,"   bv   Mr.   E.  J.    P.   Benn. 

February  19th. -"The  Responsibililv  of  Trade  Unions  in  Relation  to  Indus- 
try."   bv    Rt.    Hon.   J.    R.   Clynes,    M.P. 

March  5th.—"  Industrial  Changes  Caused  by  the  War,"  by  Prof.  A.  W. 
Kirlcaldy. 

March  I9th. — "  The  Functions  of  Government  in  Relation  to  Education," 
b;    Rt.   Hon.   H.  A.   L.   Fisher,   M.P. 

Hall  of  Institute  of  JournjU-Ists,  Conferences,  Tuesdays,  at  6  p.m.  : — 

January   14th. — "  Reconstruction  or    Restoration,"  by   Major   H.   J.   Gillespie. 

January  28th.~"  Tt(e  Workers'  Interest  in  Costing,"  by  Mr.  M.  Webster 
Jenkinson. 

February  llth.— "  The  Place  of  the  Merchant  in  British  Industry,"  bv  Sir 
Charles   McLeod. 

F'ebruarv   25th. — "  Welfare   Work."   by    Miss    Newcomb. 

March  llth.—"  Labour  Conditions  in  Relation  to  Future  Industrial  Pros- 
p<-j-itv."   bv   Capl.iin   J.   O'Gradv.    M.P. 

March  25th.—"  Industrial  and  Educational  Reconstruction,"  by  Mr.  F.  W. 
Sanderson. 

Ticker  and  Telephone. — In  an  interesting  paper  read  by 
M.  Gondet,  before  the  Societe  Fran?aise  de  Physique,  allu- 
sion is  made  to  the  possible  applications  of  the  ticker  em- 
ployed in  wireless  telegraphy,  the  function  of  which  is  to 
produce  intemiptions  of  current  of  a  frequency  capable  of 
producing  a  musical  note.  A  ticker  of  this  type,  used  in 
conjunction  with  a  telephone,  could  often  be  employed  in 
practice,  instead  of  a  galvanometer,  as  a  convenient  means 
of  detecting  small  continuous  currents  of  the  order  of  1  micro- 
ampere upwards.  A  sketch  is  given  of  a  Wheatstone  bridge 
arrangement  using  the  ticker  and  telephone  which  is  re- 
cx>iiunended  for  industirial  work. 
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Volunteer    Notes. — Royal    Ensiseers   Vor.r.vTEERa, 

LoKDON  Army  Troops  Companies.— Headquarters  :  Baldertou 
Street,  Oxford  Street,  W.  1. 

Regimental  Orders  No.  1,  by  Liout.-Colonel  C.  B.  Clav,  V.D.,  Commanding. 

Monday,  January  6th,  to  Saturday,  January  11th.— Drills  as  usual. 

C.  HiGGiss,  Capt.  R.E.,  Adjulant. 

Engineers    in    the    Acadimie     des     Sciences.— The 

Academy  has  elected  M.  Kateau  to  membership  of  the  uew  Division 
of  .Vjiplications  of  Science  to  Industry.  M.  Leblanc  was  the  first 
member  elected. 

Educational.  —  Uxiverisitv    ok    Sheffield.  —  Some 

particulars  are  g:iven  in  the  SheiHeld  IiulejiemUiit  of  the  remark- 
able work  that  has  been  done  by  the  University  during  the  war 
In  addition  to  the  manufactnr*^  of  sfauge.^i  and  shells  m  the 
F.ngineerinc  Department,  the  production  of  cupro-nieiel  was 
.levelo|ie.l  experimentally  by  tli.-  Xon-ferrnii.-i  and  r.tectronietal- 
Inrtri.'iil  Uepartmenta,  with  ino>|  iiniiortanl  result.'.:  tlir  total 
output  was  l.Hoi  tons. 

The  Electrical  Engineerinfr  Department,  with  the  local  staff  of 
the  Aeronautical  Inspection  Department,  has  tested  and  rei)orted 
upon  27  samples  of  magnetic  steels.  141  standard  magnets,  l.">0 
tests  on  non-magnetic  (nickel  steel)  steels,  and  :i,->.00u  magnets. 
Since  December.  1916,  the  staff  of  the  Applied  Chemistry  Depart- 
ment has  been  engage<l  on  investigations  ou  carbonisation  of  coal. 

In  the  Electro-metallurgical  Section,  wounded  officers,  previously 
trained  in  non-ferrous  metallurgy,  are  employed  on  work  in  con- 
nection with  the  engineering  repair  shops  "in  France— building 
up  worn-out  parts  or  rejected  material  by  the  electro-deposition  of 
thinner  or  thicker  films  of  various  metals  to  restore  them  to  normal 
dimensions. 

The  Tniversity  has  taken  a  prominent  part  in  the  foundation 
of  the  Officers'  University  Training  Classes,  a  movement  which 
promises  to  be  of  extreme  value  in  enabling  the  wounded  officer  to 
take  a  useful  place  in  the  industrial  development  of  the  nation 
after  the  war.  The  Sheffield  University  was  the  first  to  establish 
a  training  course.  Up  to  the  present,  59  wounded  officers  have 
attended  the  course  in  the  Faculty  of  Engineering,  and  134  in  the 
Faculty  of  Metallurgy. 

During  1917  the  staff  of  the  Electrical  Department  advised  and 
assisted  the  members  of  the  local  Anti-aircraft  Defence  Corps  in  the 
construction  of  frame-work  required  for  the  training  of  officers 
and  men  in  the  use  of  appliances  for  the  location  of  aircraft. 

These  are  only  a  few  of  the  many  important  services  rendered  by 
the  I'niversity  to  the  State  and  to  the  city. 

Inquiry.  — A  correspondent  wants  the  name  of  a  firm 
that  will  undertake  the  repair  of  various  .small  electrical  meters 
and  measuring  instruments. 

Socials.— A  verr  successful  ball  wa.%  held  on  Dec-ember 
iyth  at  the  Barracks,  Grove  Park.  Kent,  to  celebrate  the  end  of 
the  Great  H'ar  it  was  arranged  exclusively  for  "  lads  and  lasses 
of  the  Transport  and  Workshops  Company"  at  Xo.  i  Reserve,  M  T. 
Xiepot  A.S.C.  Grove  Fart  by  kind  permission  of  Lieut.-Col.  P.  H. 
Kitaon,  A.S.C,  Commanding  Depot,  and  Capt.  C.  Crowther,  A.S.C, 
Commanding  Company.  The  hall  was  tastefully  decorated  under 
the  supervision  of  Lieut.  Cockerili  The  electrical  effects  for  the 
occasion  were  lent  by  the  General  Electric  Co..  Ltd. 

The  Bradford  and  Otiey  District  Branch  cf  the  Engineering- 
Foremen's  Mutual  Benefit  Society  held  their  annual  social  evenins: 
in  the  dining  and  recreation  rooms  attached  to  the  works  of  Messrs. 
Thwaites  Bros.,  Ltd..  Bradford,  last  Saturday  week.  There  were 
170  members  and  g-uests  present.  At  the  whist  drive  which 
followed  the  repast  the  prizes  were  distributed  by  Mr.  P.  J.  Pybus. 
of  the  Phsnix  Dynamo  Co.,  Ltd.,  who  paid  a  handsome  tribute  to 
the  manner  in  which  foremen  had  performed  their  duties  during 
the  very  difficult  and  strenuous  war  period.  The  evening's  enjoy- 
ment was  contributed  to  by  musical  friends,  and  the  "  annual " 
was  a  great  success. 

The  Cable  Censorship  Handicap. — An  actual  example  of 

the  heavy  handicap  that  is  placed  upon  foreign  trade  transactions 
by  the  continuance  of  the  cable  censorship  is  given  in  the  following 
letter,  which  appeared  in  the  Times  on  Wednesday  : — 

Sir,— On  the  16ll.  inst.  I  chartered  the  ss.  Tnizan  ilam,  then  at  Durban 
awaiting  orders  to  load  a  cargo  from  British  East  Africa  to  Japan,  at  a  freight 
of  about  £20,000.  We  immediately  attempted  to  get  a  priority  cablegram 
through  to  the  captain,  instrneting  him  to  proceed  to  his  loading  port  on  the 
British  East  African  coast,  but  having  received  instructions  to  go  on  to 
Mauritius,  m  case  no  orders  were  waiting  for  him  at  Durban,  he  sailed  from 
Durban  on  the  18th  for  Mauritius.  We  then  cabled  instructions  to  Mauritius, 
but,  again  through  the  delay  on  the  cables,  the  captain  found  no  orders  waiting 
tor  hmi  at  Mauritius  on  his  arrival  there  on  the  24th-i5th,  and,  on  the  2fith, 
atiU  having  no  orders,  he  sailed  for  Colombo.  The  steamer  is,  therefore, 
now  beyond  recall,  and  cannot  fulfil  her  charter  from  British  East  Africa,  thus 
entailing  a  double  loss  to  the  trading  community— namely,  to  the  owners  and 
the  shippers  of  the  cargo.  It  is  taking  quite  seven  or  eight  days  for  the  deli  very 
of  commercial  cables  to  South  African  ports  and  Mauritius,  a'ud  another  seven 
or  eight  days  to  get  a  reply,  whilst  to  get  a  cable  reply  from  Japan  takes 
anything  from  three  to  four  weeks.  How  can  international  trade  be  maintained 
under  such  disabilities? 

D0NAI.D  Macleod. 


iustitutioo   and  Lecture  Nute.s.     lu.siliulion   of   Elec> 

tiicai  Engiaeers.— Th^  '  Institution  Notes  in  the  Journal  for 
December  announce  that  the  Council  has  elected  Mr.  Percy  R. 
Allen  and  Mr,  Walter  Judd  to  be  Members  of  Council  in  place 
of  the  late  Mr.  J.  0.  Callender  and  Lieut.  W.  L.  Preece  ;  and  Prof. 
A.  E.  Kennelly,  D.Sc,  of  Harvard  University,  U.S.A.,  to  be  an 
Honorary  Member  of  the  Institution. 

The  President,  having  visited  and  addressed  meetings  at  the 
British  Territorial  Centres,  states  that  the  action  taken  by  the 
Council  in  the  direction  of  improving  the  status  of  the  former  Local 


Sections  has  already  proved  most  beneficial  ;  the  fundamental  idea 
of  the  Council  is  that  the  Institution  has  no  sections,  but  is  one 
and  undivided  in  whatever  part  of  the  country  a  meeting  may  bi^ 
hold,  and  it  is  clear  that  the  steps  taken  to  give  effect  to  this  idim 
are  already  meeting  with  a  large  measure  of  success. 

The  Council  has  decided  to  recognise  the  Electrical  Power 
Engineers'  Association  as  the  protective  Association  for  engineers 
qualified  to  hold  a  responsible  position  directly  concerned  with  the 
liroduction,  transmission,  distriliution,  or  utilisation  of  electrical 
energy. 

The  expression  "  direct  current  "  will  in  future  be  used  in  place 
of  "  continuous  current "  in  all  official  publications  of  the  Institu- 
tion ;  this  decision  is  in  accordance  with  our  own  preference, 
which  we  have  expressed  on  previous  occasions  and  acted  on  when 
possible. 

A  list  of  the  members  of  Oomniittet-s  iippointed  by  the  Counoil 
for  ]91.'(-19  is  viveii  in  the  .lom-iml,  um  well  as  »  list  of  representu 
lives  of -the  Institution  on  other  bodies,  the  Roll  of  Honour 
MilitaO'  Honours  Awardeil,  lueinbers  on  Military  Service,  and  Pro- 
motions, Transfers,  ice,  of  members  on  service. 

At  Swansea,  on  Saturday  last,  Mr.  W.  Burr,  borough  electrical 
engineer,  delivereJ  an  illustrated  lecture  on  medical  electricity. 

Electrical  Assoclatiun  of  Australia.  —  At  Melbourne,  on 
Xovember  2'ith.  Mr.  M.  C.  Timms  read  a  paper  on  "Submarine 
Cables." 

International   Science. — The   Tinias  of   December  iMst 

gave  particulars  of  the  new  international  organisation  for  the 
promotion  and  co-ordination  of  scientific  and  industrial  research. 
The  first  Conference  was  held  in  London  in  October,  at  the  instance 
of  the  Royal  Society,  and  decided  that  it  was  desirable  that  the 
nations  at  war  with  the  Central  Powers  should  withdraw  from  the 
existing  international  conventions  and  establish  new  associations. 
The  representatives  of  the  United  States  recommended  that 
"  National  Research  Councils  "  should  be  formed  in  the  different 
Allied  countries,  with  constitutions  similar  to  that  of  the  U.S. 
National  Research  Council,  and  that  from  them  should  be  formed 
an  "  International  Research  Council,"  in  whose  hands  the  whole 
work  of  international  co-operation  in  science  could  be  placed. 
This  proposal  was  adopted  at  the  meeting  in  Paris  on 
November  26th,  and  an  "Executive  Committee"  of  five  members 
was  nominated,  with  an  "Administrative  Bureau  "to  be  established 
in  London.  The  president  of  the  Committee  is  M.  E.  Picard,  one 
of  the  permanent  secretaries  of  the  Academic  des  Sciences  ;  the 
other  members  are  :  Dr.  G.  E.  Hale  (United  States)  ;  Prof .  Volterra 
(Italy)  ;  Major  Lecointe  (Belgium)  ;  and  Prof.  A.  Schuster  (CJreat 
Britain ). 

Mine      Signalling       Patents. —  PaUnt      Application. 

No.  116,4211,  Automatic  Telephone  Manufacturing  Co.,  Ltd.,  and 
Charles  Remington,  was  recently  opposed  by  the  SterlinR^  Telephone 
and  Electric  Co.,  Ltd.,  upon  the  grounds  that  the  invention  claimed 
therein  has  been  claimed  in  their  prior  Patents  Nos.  112,497  and 
19,S5i  of  19 il-  The  application  in  question  discloses  a  mine  sig- 
nalling system  in  which  several  onsetters  are  enabled  to  indicate 
signals  upon  a  single  indicator  before  the  engineman.  One  onsetter 
upon  signalling  monopolises  the  indicator  to  the  exclusion  of  the 
other  onsetters,  who  receive  busy  signals  should  they  commence 
signalling,  until  the  signal  set  up  by  the  first  onsetter  has  been 
cancelled  by  the  sngineman  complyint  there— ith.  The  Controller- 
General  heard  the  contending-  parties  in  this  matter  or.  Decsmber 
12th.  Capt.  Odell  appearing  for  the  opponent;  and  Mr,  Tomlin  for 
the  applicants.  The  applicants  contended  that  the  inventions 
claimed  in  the  opponents'  patents  were  quite  different  from  ths 
invention  described  in  the  applicants'  specification,  and  this 
view  was  upheld  by  the  Controller,  —ho  decided  to  dismiss  ths 
application,  with  costs  against  the  opponents. 

Appointments  Vacant. — Mechanician  (£2:jO  +  £120) 
for  the  Post  and  Telegraph  Department,  Nigeria ;  mains  engineer 
for  the  R.E.  camp  at  Upton  Lovell ;  cable  jointer  for  the  Rawten- 
stall  Corporation.     See  our  advertisement  pages  to-day. 

Investigating   the    Brazilian    Machinery   Market — An 

investigator  is  shortly  to  be  dispatched  to  Brazil  to  ascertain  the 
conditions  and  prospects  for  the  sale  of  British  engineering  pro- 
ducts in  that  market.  He  will  go  on  behalf  of  the  Department  of 
Overseas  Trade  and  the  British  Engineers'  Association,  who  are 
acting  jointly 

Patent  Office  Library  Closing  Time.— "Htudent"  writing 

to  thy  Thiirs  urges  thiit  the  Patent  OIHce  Library  .^iboiild 
now  revert  to  its  pre-war  hour  of  closing  (10  p.m.),  «o  as  io 
give  Naval  and  Army  officers  who  are  unable  to  pur.sue  their 
.studies  during  the  da.ytime  an  opportunity  for  access  to  it.s 
extremely  valuable  collection  of  technical  work.';.  The  pre- 
sent hour  of  clo.sing  is  5  p.m.,  and  we  hope  tbat  the  authori- 
ties will  seiiously  consider  "Student's"  suggestion. 

A  Light-weight  Battery.— Mr.  N.  D.  Sturges,  of  New 
York  City,  has  produced  a,  lig-ht-weight  storage  battery  which 
meets  the  rigid  requirements  of  the  airplane  designers.  It 
is  said  to  be  the  lightest  battery  ever  manufactured  for  watt 
hours  per  ib  of  elements.  According  to  Indian  InduntT.t:^  and 
Poivei.  the  battery  is  capable  of  a  steady  output  of  20  watt- 
hours  per  lb.  of  elements,  which  is  claimed  to  exceed  that  of 
any  other  battery' ;  and  it  is  only  half  as  heavy  as  the  average 
automobile  starting  battery,  which  weighs  about  80  lb.  The 
over-all  dunensions  of  the  aii-plane  battery  are  :  Length  9i 
in.,  width  6J  in.,  height  8i  in.  The  plates  are  1/16  in.  in 
thickness,  nine  to  a  cell,  and  six  cells  to  a  battery,  or  a,  total 
of  .54  plates.  The  baf^y  has  an  output  of  50  ""^.Derefl  a.t 
12  volts  for  30  minutes. 
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The  47  Hour  Week  for  Engineers.— It  is  amiouneed 
that  the  ioUowing  arrangements  have  been  made  in  connec- 
tion with  the  introduction  of  the  47-hovir  week  on  January 
1st,  pending  further  discussion  between  the  Employers'  Fede- 
ration and  the  Trade  Unions : — 

1.  The  day  shift  shall  terminate  at  the  present  hour  of 
stopping  in  each  establishment,  unless  otherwise  a-greed  be- 
tween the  fiiTu  and  their  men. 

•2.  Where  necessary,  in  order  to  make  up  47  hours  on  ac- 
count of  a  12  o'clock  Saturday,  half  an  hour  extra  shall  be 
worked  on  one  evening  of  the  week,  unless  otherwise 
aJTanged  between  the  finn  and  their  men  on  a  "IT-hour  basis. 

3.  The  rate  of  men  whose  normal  w-orking  week  of  58 
hours  is  in  excess  of  the  normal  district  week — e.g.,  54 — 
shall  be  enhanced  as  if  they  worked  the  normal  district  week. 

4.  Time  rat-e  per  hour  to  be  increased  for  day-shift  men 
according  to  amount  of  reduction  in  houi-s. 

5.  Night-shift  to  be  paid  on  enhanced  day  rate. 

6.  Night-shift  hams  to  remain  as  at  present,  pending  re- 
adjustment. 

1.  Premium  bonus-  earniugs  shall  be  calculated  on  enhanced 
day-shift  rate. 

8.  No  change  shall  be  made  in  piecework  prices  or  list  rates. 

It  is  understood  that  the  Clyde  engineers  voted  by  a  majoi'- 
it.y  against  the  47-hour  week.  The  Scottish  Trade  Union 
Congress  has  by  a  majority  called  for  legislation  for  a  40- 
houi's  week,  preferably  five  days  of  eight  hours. 

Grimsby  engiueerLag  aid  allied  trade  workers  downed  tools 
on  Wednesday  as  a  protest  against  the  47-hom-s  week  having 
been  brought  into  operation.  .According  to  Press  reports  the 
men  object  to  dinuex--time  being  the  only  break  duiing  the 
day's  work. 

According  to  the  Leeds  Mercury,  a  conference  was  held  on 
Friday  last  between  the  Sheffield  and  District  Engineers 
Emplojers'  .Association  and  representatives  of  all  the  local 
Unions  parties  to  the  joint  recommendation  of  November 
19th,  to  consider  questions  arising  out  of  the  apphcation  in 
the  district  of  a  47-hour  working  week.  An  arrangement 
was  arrived  at  under  the  terms  of  w-hich,  as  from  January 
1st,  the  hours  of  the  day-shift  shall  be  as  follows: — 8  a.m. 
to  12.30  p.m.,  1.30  p.m.  to  5.30  p.m.,  Monday  to  Friday  in- 
clu.sive.  Saturday,  7..30  a.m.  to  12  p.m.  Regarding  the  night- 
shift,  it  was  arranged  that  this  should  commence  at  5.30  p.m. 
and  finish  at  6  a.m.,  with  breaks  for  meals  a-s  at  present, 
this  to  be  a  temporaiy  arrangement  i^ending  the  holding  of 
fiuther  conferences  to  discuss  the  question  of  night-shift  and 
men  working  on  the  shift  system. 

Miners  in  the  South  Wales  district  are  discussing  the  ques- 
tion of  a  six-hour  day  iu  the  mines,  and  the  local  Federation 
is  seeking  an  interview  with  the  Prime  Minister  on  this  and 
other  iiiatter.s.  The  Cleveland  miners  have  decided  to  bring 
the  same  point  before  the  Miners'  Federation ;  they  also  want 
income-tax  exemption  up  to  £200  a  year  for  miners;  the 
abohtion  of  piece-woik ;  increased  old-age  pensions,  and  a 
reduction  of  the  age-limit  to  60;  also  the  early  abolition  of 
all  female  labour  at  the  mines. 

A  Diminutive  Electric  Motor. — An  electric  motor  of 
extremely  small  dimensions  has  appeaa-ed  on  the  market,  says 
the  Polatcchnische  Rundschau,  a  supplement  to  Elektrotech- 
nische  Rundschau.  The  motor  is  enclosed  in  a  shell  of  3  cm. 
diajneter  and  1  cm.  l<-ngth  and  weighs  1.50  gm.  The  shaft  is 
arranged  s<j  us  U>  hold  thiols  that  are  required  by  dentists. and 
burgeons,  but  the  device  should  he  of  great  use  for  other 
purposes,  such  as  boring  small  holes  in  metids  and  rare 
stones.  The  motor  ciii  be  driven  by  direct  or  alternating 
inrrcnt,  and  runs  at  a.  maximum  speed  of  5,(K)0  n.r..M. 


OUR    PERSONAL   COLUMN. 

Ths  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  indmtry. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movemenii. 


Central  Station  Officials. — Rochdale  Electricity  Com- 
mittee has  recommended  that  the  salaiy  of  Mr.  F.  H.  RtJDD. 
the  manager  of  the  electricity  works,  be  increased  by  ±'50 
per  annum.  He  was  appointed  in  August,  1917,  at  ±400 
a  yea.r,  and  in  August  last  this  was  increased  by  ±50,  with 
a  promi.se  of  a  similar  increase  next  .\ugust.  In  view  of  the 
extra  work  Mr.  Rudd  has  ix^rfoniuxl  the  committee  recom- 
mends that  the  incrwist-  should  be  given  at  once. 

The  Australian  ComiiwHwealth  Gazette  states  that  Mr.  R. 
N.  Partington,  Deputy  State  Engineer.  Electrical  Engi- 
neer's Branch,  ha.s  bef-n  appointed  Deputy  Chief  Electrical 
Kngiueer  at  ±700  per  annum,  and  Mr.  J.  P.  McGhnn,  Stale 
Supervising  Engineer,  has  been  appointed  Deputy  State 
Engineer  at  ±606  per  annum. 

Mr.  F.  Bdcklev,  general  manacer  of  the  Wigan  Corpora- 
tion tramways,  has  been  appointed  general  manager  of  the 
Bury  Corporation  tramways  dei«irtment.  There  were  43 
applicants. 

On  the  occasion  of  their  silver  wedding,  Mr.  J.  McLean, 
night  shift  foreman  at  the  power  house,  Hamilton  (tram- 
W'ays),  and  Mr.s.  Mcljean,  were  entei-tained  by  the  power 
house  employes  and  received  presentations. 

Mr.  F.  G.  Cooper,  electrical  engineer  of  Colne,  has  ac- 
cepted a  position  at  Sheffield. 


Mr.  F.  W.  Green,  shift  engineer  at  the  Bootle  Corporation 
electricity  works,  was  presented  with  a  cut  glass  salad  bowl 
and  a  pouch  of  tobacco  on  leaving  to  take  up  a  similar 
position  with  the  St.  Helens  Corporation.  Mr.  T.  D. 
Clothier,  borough  electrical  engineer,  made  the  presentation. 

Mr.  F.  W.  Ketley,  who  has  resigned  his  position  as  mana- 
ger  of  the  Norwich  Electric  Tl-amways  Co.,  has  been  pre- 
sented by  Norwich  City  Police  Force  with  a  silver  dgaiette 
box. 

Mr.  C.  F.  Wells  has  resigned  his  position  with  the  Swin- 
don CoiTwration,  having  been  appointed  assistant  engineer 
in  the  sales  department  of  the  Yorkshii-e  Electric  Power  Co. 

General. — Sir  W.  Guy  Granbt  has  accepted  a  seat  on  the 
board  of  the  County  of  London  Electric  Supply  Co.,  Ltd. 

Mr.  J.  K.  Morris,  of  the  Kentish  Shipbuilding  &  En- 
gineeiing  Co.,  has  been  elected  a  du-ector  of  the  Whitstable 
Electric  Light  Co.,  Ltd.. 

On  the  occaision  of  the  retuement  of  Mr.  W.  T.  Hodgkins 
from  the  iX)sition  of  works  manager  at  Fai-aday  Works 
(Gent  &  Co.,  Ltd.,  Leicester)  the  w-hole  of  the  works  and 
office  .staff  and  employes  presented  him  with  a  tiavelUng  case 
and  a  Swan  fountam  i^en.  Regret  at  his  dpjvartnre  was 
given  suitable  expression  to  by  some  present  who  had  known 
Mr.  Hodgkins  during  his  long  i)ericH;l  at  the  works,  where 
he  passed  from  the  stage  of^  apprenticeship  to  that  of  works 
managei'. 

On  New  Yea.r's  Day,  at  the  works  of  Messrs.  Everett, 
Edgcumbe  &  Co.,  Ltd.,  a  presentation,  in  the  foi-m  of  a 
handsome  case  of  pipes,  was  made  to  Mr.  Browning,  chief 
of  test,  whose  subordinates  desired  to  give  expression  to 
their  high  esteem.  The  Test  constitutes  a  very  important 
paj't  of  the  well-known  factory  at  Hendon.  where  Mr.  Brown- 
ing has  for  many  years  directed  the  actixities  of  the  testing 
staff.  Suitable  speeches  were  made  by  members  of  the  Test, 
and  by  Mr.   Browning  in  reply. 

The  Manchester  Guardian  says'  that  the  new  managing 
dii-ector  of  the  British  Westinghouse  Electric  &  Manufactur- 
ing Co.,  Col.  LiJvCOLN  Chandler,  has  resigned  his  position  at 
Trafford  Pai'k  owing  to  faiUng  health.  Col.  Chandler  is  a 
director  of  the  Metropohtan  CaiTia.ge,  Wagon  &  Finance  Co., 
and  he  has  been  the  representative  on  the  British  Westing- 
house  board  of  the  Metropolitan  and,Vickers'  interests.  Cap- 
tain Hilton,  of  the  same  group,  has  taken  ovei'  the  mana.ging 
directorship  at  Trafford  Park.  Major  Chandler,  son  of  CoJ. 
Lincoln  Chandler,  remains  as  the  new  joint  secretary  of  the 
British  Westinghouse  Co. 

Mr.  Cecil  Leigh,  F.I.C,  for  many  years  chief  chemist  of 
the  Binningham  Metal  &  Munitions  Co.,  Ltd.,  has  been 
appointed  general  manager  of  Me.ssrs.  Thermit,  Ltd. 

Mr.  R.  \V.  Dalton,  oui-  Ti-ade  Commissioner  in  New  Zea- 
land, is  beginning  his  torn"  of  the  provincial  industiial  centres. 
He  w-ill  attend  a  number  of  Chambers  of  Commerc-e,  starting 
at  Norwich  on  Januai-y  7th  and  8th.  Bristol,  New^wrt. 
Swansea,  and  Birmingham  will  follow,  after  which  he  will 
go  to  Lancashire,  Ireland,  and  Scotland. 

The  Metallic  Electrical  Engineering  Co.,  Ltd.,  of  Birming- 
ham, de.siie  to  inform  the  tnide  that  Mr.  W.  T.  Bower  is 
not  now  acting  on  theii"  behalf. 

New  Year  Honours. — In  the  New  Year  Honours  List 
we  observe  that  jMr.  Percy  W.  L.  Ashley,  .Assistant  Secre- 
tary, Department  of  Industries  and  Manufactures,  Board  of 
Ti-ade,  is  appointed  a  C.B.  (Civil  Division).  Mr.  Edward 
Ra\kn,  Assistant  Secaelai-y  to  the  G.P.O..  receives  a  similar 
honour.  Mr.  James  Fraser,  M.Iust.C.B..  Chief  Commis- 
sioner for  Railway  and  Tramways.  New  South  Wales,  ap- 
pejirs  in  the  Colonial  Offic<'.  List  with  tiie  apixiintment  of 
C.M.G.,  as  does  also  Mr.  W.  R.  .\Iohkis.  l.S.O.  Secretary, 
Post  and  Telegraph   Dcpai'tment,   New  Zetilauil. 

Roll  of  Honour. — Lance-Corporal  L.  .\.  Knight.  S.  Wales 
Borderers,  who  has  died  in  hospital  at  Rouen  from  wounds 
received  in  action,  was  with  the  St.  Helens  Cable  &  Rubber 
Co.,  Ltd.,  Wanington. 

Second  Air  Mechanic  G.  Penketh,  R.A.P.,  who  has  died 
from,  influenza,  in  France,  was  an  armature  windei'  with 
Messi-s.  J.  P.  Hall  &  Co.,  Ltd.,  Oldham. 

Lieutenant  G.  T.  Lyall,  Canadian  Home  .\rmy.  who  has 
been  awarded  the  Victoria  Cross  for  most  conspicuous  bravery 
and  skilful  leading  during  the  operations  north  of  Cambrai 
on  September  27th,  is  26  years  of  age,  and  a  native  of  Man- 
chester. He  was  trained  as  a  naval  engineer,  but  owing  to 
deafness  left  the  .service,  and  in  TJ12  went  out  to  Canada 
as  an  electrical  engineer. 

ljance-Corix)ral  H.  Stanley,  "  K.E.,  who  was  employed  in 
tlie  Bradford  Post  Office  eugine^^ring  department,  has  been 
awarded   the   MiUtary   MedaK 

Obituary. — Mn.  Stephen  Slllon. — We  regret  to  learn  that 
the  death  occurred  s'uddenlv  on  December  22ud.  from  heart 
failure,  of  Mr.  Stephen  "Prescott  White  D'Alte  Sellon, 
M.Inst. C.E.,  the  well-known  consultmg  engineer,  of  West- 
minster. In  the  years  of  his  engineering  trainmg  he  was 
brought  into  contact  with  marine  and  railway  engineeiing 
and  main  drainage  work,  but  about  35  years  ago  he  began  to 
take  a'n  interest  iu  electric  tramway  and  light  i-ailway  work, 
and  this  intere^  extended  to  several  practical  scheme.',  and 
was  continued  in  hi.')  c-Jiiwcity  as  a  consulting  engintv-r. 
Some  of  his  early  operations  in  this  connection  included  the 
firsfc  piece  of  electric  trolley  line  at  Leeds;  later  he  wa.>i 
concerned  with  the  manufacture,  by  one  of  the  principal 
electrical    engineering    companies   of    the    time,    of    electric 
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traction  matexi'al.  He  also  acted  as  enyineor  to  the  British 
Electric  Traction  Co.,  Lt-d.,  lor  some  years.  He  was  seledted 
at  ditieient  periods  to  serve  on  Government  commissions 
such  as  those  investigating  Irish  industrial  developments  aad 
tramway  traffic  questions.  Several  years  ago  he  cave  evi- 
dence before  a  Paaliamentary  Committee  regarding  the  public 
ec-onomies  that  would  result  from  a  pohcy  of  co-operation 
between  gas  and  electric  lighting  undertaJiiugs. 

Mr.  E.  CcNLiFFE  OwKN.— We  leani  with  regret  of  the 
death  of  Mr.  Edward  CuuUffe  Owen,  C.M.G.,  which  has 
occurred  at  Lcmghborough.  at  the  age  of  61  years,  after  a, 
very  long  illness.  Mr.  Cmiliffe  Ow'en  was  called  to  the  Bax 
in  1880,  but  he  will  be  rememberetl  in  electrical  circles  by 
reason  of  his  long  connection  with  the  Metropolitan  Eleotiic 
Supply  Co.,  of  which  he  was  secretary,  and  the  active  part 
that  lie  played  in  some  of  the  electrical  exhibitions  held  in 
London  not  very  many  years  agq. 

Sir  J.  B.\.\TER  Ellis. — There  ha«  passed  away  at  New- 
csistle-u|X)n-Tyne  Sir  Joseph  Baxter  Ellis,  who  was  a  member 
of  the  City  Council  thexe  for  some  38  years,  was  the  first 
mayor  of  the  citji,  and  was  brought  into  touch  with  some 
of  our  readers  diiring  the  five  years  of  his  chairmanship  of 
the  Tramways  Committee.    He  was  76  years  of  age. 

Mii.  J.  Hubert  Davies. — We  regret  to  learn  that  Mr.  J. 
Hubert  Davies,  chainnan  of  Messi's.  Hubert  Davies  &  Co., 
Ltd..  passed  away  at  Capetown  on  December  12th.  Mr. 
Davies.  who  was  only  61  years  of  aige,  and  was  an  M.I.E.E., 
M.LM.E.,  .i^.M.I.C.E.,  &c.,  was  in  his  early  days  a  de- 
signer in  the  offices  of  Woodhouse  &  Rawson.  About  thirty 
years  ago  he  went  out  to  South  Africa  for  Messrs.  Farrar 
Bros,  in  connection  with  cortain  electi'ical  mining  installa- 
tion,  and  thenceforth  South  Africa  became  his  home.  At 
first  he  acted  in  a  consulting  engineering  capacity,  but  lateir 
he  turned  his  attention  to  the  commercial  side,  and  entered 
into  partnership  w'ith  Mr.  Spain,  forming  the  finn  which 
becjime  so  well  known,  and  which  was  subsequently  converted 
into  a  limited  company.  ITie  concern  carried  out  public  and 
private  electrical  and  engineering  contracts  of  considerable 
magnitude,  and  the  company  had  headquajters  at  Johannes- 
burg, with  branch  offices  in  London  and  at  Cape  Town, 
Durban,  and  Salisbury.  The  strain  of  a  very  busy  and  en- 
terprising life  told  upon  him  to  such  an  extent  that  his 
health  had  been  faihng  for  a  number  of  years,  and  we 
understand  that  the  end  when  it  came  in  December  was  not 
a  surprise  to  those  in  his  immediate  circle. 

Mn.  Thomas  Mangnall. — The  death  occuiTed  on  December 
19th,  at  the  age  of  68  years,  of  Mr.  Thomas  MangnaU,  of 
Manchester,  for  twenty  years  secretary  of  Electromotors, 
Ltd.,  Openshaw. 

Mr.  A.  E.  Greville. — The  Times  records  the  death,  at  the 
age  of  72  years,  of  Mr.  A.  E.  Greville,  an  Isle  of  Wigtit 
solicitor,  who  followed  science  as  a  hobby,  and  is  described 
as  "the  inventor  of  the  GreviUe  electro-thermic  treatment 
which  is  stiU  in  use  at  Harrogate,  Bath,  and  Buxton." 

Will.— ITie  lat«  Mr.  J.  F.  G.  Par.sons,  R.F.A.,  who  was 
killed  in  April  last,  director  of  Messrs.  C.  .\.  Parsons  &  Co., 
and  the  only  son  of  Sir  C!  A.  Parsons,  left  ill, 418  gross. 


NEW     COMPANIES     REGISTERED. 


Homo,    Ltd.    (15^,306). — Private    company.      Regisitered 

December  19th.  Capital,  £2,000  in  £1  shares.  Electricif  and  general  engi- 
neers, manufacturers,  importers,  exporters  of  and  dealers  in  machinery  and 
tools,  &c.  The  subscribers  (each  with  one  share)  are  -.—A.  Rist,  53,  Cecile 
Park,  Crouch  End,  N.  8,  engineer;  A.  C.  Doo.  33,  Ferme  Park  Road,  N'.  4, 
engineer.  First  directors  :  A.  Rist  and  A.  C.  Doo.  Registered  office  :  24-27, 
Rood    Lane.    E.C.  3. 

Integral  Oxygen  Co.,   Ltd.   (152,332). — Private  company. 

Registered  December  20th.  Capital,  £16,000  in  10,000  non-cum.  prel.  shares 
of  £1,  and  12,000  ord.  shares  of  10s.  each.  To  acquire  the  interest  of 
Arthur  Lyon  &  Wrench,  Ltd.,  in  their  agency  arran^'ement  with  the  Inter- 
national Oxygen  Co.  of  the  U.S.A.,  to  t.-ike'  a  licence  from  the  American 
company  to  this  company  to  manufacture  and  sell  certain  patent  apparatus, 
to  acquire  any  interest  in  inventions  relating  to  electrolytic  apparatus  for 
the  production  of  oxygon  and  hydrogen.  The  subscribers  (each  with  one 
pref.  shared  are  : — T.  L.  Reed  Cooper,  10,  Gordon  Road,  Ealing,  electrical 
engineer;  E.  L.  W.  Bvrne.  29,  Gainsborough  Road.  Bedford  Park,  W.  4. 
engineer.  First  directors  :  H.  T.  Wrench,  E.  L.  W.  Byrne.  T.  L.  Reed 
Cooper,  and  a  nominee  of  the  International  Oxygen  Co.  of  U.S..^.  Mana- 
ger ;    E.    L.    W.    Byrne.      Registered    offive  ;    38.    Victoiia    Street,    S.W. 

British  Overseas  Supplies.  Ltd.   (1.52,347). — Private  com- 

p.my.  Registered  December  21st.  Capital.  £20.000  in  £1  shares.  Importers, 
exporters,  merchants,  and  factors  of  goods  and  merchandise  of  all  kinds, 
Src.  The  subscribers  (each  with  one  share)  are :— F.  J.  Robinson,  !)1,  Holy- 
head Road,  Coventry,  engineer's  sales  manager;  W.  .Seal,  67,  Wentworih 
Road,  Harborne,  Birmingham,  electrical  and  mechanical  engineer.  First 
directors  :   F.   J.   Robinson,  W.  Seal,  and   S.  T.   Peirson.     Solicitors:   Browetts, 

Liverpool    Copper    Wharf    Co.,    Ltd.    (152,354).— Private 

company.  Registered  December  21st.  Cipital,  £2.500  in  £1  shares.  To 
take  over  the  business  of  James  Lewis  &  Son's  Copper  Wharf  Co.,  Ltd., 
hitherto  carried  on  in  Liverpool  (now  in  liquidation),  and  to  carry  on  the 
business  of  wharfingers  of  copper,  silver,  and  other  ores,  precipit;ite  regulas 
matte,  and  other  metalliferous  products,  &c.  The  first  subscribers  (each 
with  one  share)  are  :— A.  H.  Lewis.  Danesfield,  Marlow,  Bucks.,  gentleman ; 
G.  D.  Lewis,  5.  Fenwiclc  Street,  Liverpool,  merchant.  First  directors:  A. 
H.  Lewis,  G.  D.  Lewis,  and  J.  A.  Wilson.  Registered  office  :  5,  Fenwick 
Street,    Liverpool, 

Calworth,  Ltd.  (152,394).— Private  company.  Regis- 
tered December  24th,  Capital,  £1,000  in  £1  shares.  Manufacturers  of  and 
dealers  in  electrical  .Tnd  other  accessories,  instruments,  aoplianres  and  novel- 
ties,  ic.  The  subscribers  (each  with  one  share)  are  :— H.  C.  Caidecourt,  18, 
Rrookfield.  West  Hill,  Higheate,  N.  6,  pianoforte  factor:  A.  V.  Butterworth, 
13,  Allisqn  Road,  .\cton,  W.  3,  engineer.  The  first  directors  are :  H.  C. 
Caidecourt  and  A.  V.  Butterworth.  Acting  secretary  :  A.  H.  Howard.  Soli- 
citor :    B.    F.    Browne,    17,    Hart    Street,    Bloomsburv,' W.C 


International  Llectncal  &  Mechanical  Supplies  Co.,  Ltd. 

(152,370).— Private  company.  Registered  Decembor  23rd.  Capital,  £500  in 
£1  shares.  To  carry  on  in  Birmingham  or  elsewhere  the  business  of  manu- 
facturers of,  dealers  in,  and  letters  to  hire,  j-epairers,  cleaners,  storers,  and 
factors  of  electrical  and  mechanical  contrivances,  machinery  and  accessories, 
and  lubricants,  cements,  solutions,  an  1  enamels  for  use  therewith,  manufac. 
tuTcr.s  of  articles  in  wood,  metal,  composition,  ceinen:,  china,  plaster,  cellu- 
loid, pulp,  paper,  and  cardboard,  builders  and  owners  of  motor  cars,  aero- 
planes, ships,  and  vessels  and  their  fittings,  S:c,  The  subscribers  (each  with 
-     W.   Griffith,   ii-,   Soho   Road,    HanJf  .vorth.   Birmingham, 


Road,    Erdington,    engineer.      Tlie 
Registered   office;    40,    Herald 


one   share) 

accountant;  A.  J.  Lytheer,  66,  Newi 
:,ubsoribers  are  to  appoint  the  first  di 
Chambers,    Martincau   Street.    Birmingh 

John     Thompson     (Dudley),     Ltd.     (152,333).— Private 

company.  Registered  December  20lh.  Capital,  £100,000  in  £1  shares. 
EnginecTS,  founders,  smiths,  inacfiinists,  irftenlors,  designers,  and  iiuinufac- 
turers  of  boilers  of  all  kinds  ami  parts  thereof,  mar ufacturers  of  roofing, 
bridges,  tanks,  cisterns,  galvanising  baths,  iron  and  steel  canal  or  other 
boats,  creosbting  cylinders,  forgings,  tubes,  pipes,  requisities  for  railways  and 
tramways,  sporting  and  ath^^etic  goods,  anti-fouling  compositions,  soaps,  fats, 
and  oils,  &c.  The  subscribers  leach  with  one  share)  are;— J.  Thompson, 
Ettingshall,  Wolverhampton,  engineer;  A.  E.  Thompson,  Ettingshall,  Wol- 
vtrrhiimpton,  engineer.  Permanent  governing  directors;  J.  Thompson,  A.  E. 
Thompson,   W.   J.   Thompson,   and   S.   J.   Thompson. 

John    Thompson    (Motor    Pressings),    Ltd.    (152,334).— 

Private  company.  Registered  December  20th.  Capital,  £100,000  in  £1  shares. 
Objects  :  As  title.  Power  is  also  L'lken  to  carry  on  various  busim-sses 
similar  to  John  Thompson  (Dudley),  Ltd.  The  subscribois  and  directors 
are    the   s.inic   as   in    the   last-named    runipaiiy  ^(qv.). 

John    Thompson     (Wolverhampton),     Ltd,     (152,345). — 

Private  company.  Registered  Deceniher  20th.  Capital,  £230,000  in  £1 
shares.  Objects  and  other  particuUirs  similar  to  John  Thompson  (Dudley), 
Ltd.    (q.v.) 

Leonard  G.  Tate  &  Co.,  Ltd.  (152,372).— Private  com- 
pany. Registered  December  •23rd.  Capital,  £1,000  in  £1  shares.  Electrical, 
mechanical,  and  hydraulic  engineers  and  contractors,  brass  founders,  metal 
workers,  tool  makers,  mechanists,  metallurgists,  &c.  The  subscribers  (each 
with  one  share)  are :— R.  L.  Tate,  Sylata,  North  Park  Gardens,  Gerrards 
Cross,  underwriter;  I,.  G.  Tate,  Vineyard  House,  Richmond.  Surrey,  elec- 
trical engineer;  A.  E.  Catchpole,  17,  Broxham  Road,  West  Norwood,  elec- 
trical' engineer.  First  directors  :  R.  L.  Tate  and  A.  E.  Catchpole.  Regis- 
tered  office :    20,    Bucklersbury,    E.C. 


CITY     NOTES. 


I'he   Societe   IndustricUc   dcs   Telephones 
French  rejwrts  that  despite  many   difficulties  en- 

Compauics.  countei'ed  in  procuring  coal'  and  other 
raw  materi;ds,  a  further  increase  was  made 
in  the  number,  of  manufactures  produced  in  1917-18.  An 
extension  of  the  telephone  works  in  the  Rue  des  Entrepre- 
neurs was  made,  and  further  expansion  was  projected  as  soon 
as  circumstances  would  jiermit.  Gwing  to  the  exceptional 
depreciation  of  the  machinery  and  i>lant — through  intense 
working,  it  was  necessary  to  write  off  i£100,(XX),  leaving  net 
profits  of  fl68,(X)0.  The  sum  of  £52,000  has  been  placed 
to  the  reserve  of  the  contingency  fund,  and  a  dividend  de- 
clared at  the  rate  of  £1  12s.  j>ei-  share. 

The  directors  of  The  Electro-MetaUurgie  de  Diveti,  reixyrt- 
ing  on  the  year  ended  on  June  30th,  1918,  sita.te  that  business 
with  private  customers  remained  very  limited,  the  company's 
activity  having  continued  to  apply  to  manufactures  for  the 
national  defence.  New  manufactures  were  underUiken  at  tli;' 
instance  of  tlie  Army  authorities,  including  the  production 
of  tubes  of  duralumin,  whicli  was  the  proix^rty  of  one  of  the 
company's  subsidiaries,  but  this  branch  would  be  disctiii- 
tinued  as  scxtn  as  the  Government  demand  came  to  an  enil. 
Including  £9,800  brought  forward  from  1916-17. the  accounts 
show  net  profits  of  ±'178,000,  and  a  dividend  at  the  rate  of 
£2  8s.  per  share  has  been  declared.  The  reserve  fund  hii.s 
been  increased  by  £40,000  to  £280,000,  and  the  sum  of 
£29,000  has  been  carried  forward  to  1918-19. 

The  report  of  the  Compagnie  Generale  d'Electricite  for 
1917-18  states  that  all  the  manufacturing  works  .suft'ered  from 
the  restrictions  and  the  transport  difficulties,  and  two  works 
on  mihtary  contracts  were  stoii>ped  at  the  request  of  the 
Ministry  of  AiTuaments.  The  liberation  of  Lille  revealetl 
the  fact  that  the  important  ThumesnU  works  had  been 
completely  damaged  and  pillaged  by  the  enemy,  and  the 
network  of  the  Amiens  Electricity  Go.  also  was  greatly 
damaged.  As  net  profits  the  accounts  indicate  the  sum  tJf 
£192,000,  as  compared  with  £162,000  in  1916-17,  and  the 
dividend  is  at  the  rate  of  £2  per  shai'e  on  the  whole  of  the 
share  capital,  whereas  in  the  previous  year  the  50,000  old 
shares  received  £2  per  share  and  the  new  share.s  £1.  It  is 
now  projxised  to  increa'se  the  capital  from  £1,400,(X)0  to 
£2,000,000. 

The  annual  meeting  was  held  on  Mon- 
Bdison    Swan     day  at  \Vinche.s(ter  House.  E.C.    Mr.  C.  .J. 
Electric  Co.,       Ford,    who   preisided,   said   that   the   gro,=s 
Ltd.  profit   for  the  year   was  over  £100,000  in 

excess  of  that  of  the  previous  twelve 
months.  The  net  profit,  after  allowinr  for  the  usual  charges, 
was  in  excess  of  that  eanjed  for  many  yeai's  past,  and 
amounted  to  £130,000.  Unless  the  additional  capital  which 
was  provided  by  the  issue  of  preference  shares  had  been 
available,  such  results  would  not  have  been  pos.sible.  That 
achievement  had  been  augmented  by  the  gradual  improve- 
ment of  the  company's  plant  and  organ isiition.  ITie  negotja- 
tions  with  the  Revenue  authorities  relating  to  the  excess 
profits  duty  had  been  of  a  protracted  nature,  and  had  the 
original  claim  not  been  greatly  modified  there  would  have 
been  no  possible  chance  of  the  dirpcfrvrs  being  in  a  position 
to  recommend  the  jvav-ment  of  a  dividend  on  the  ordinary 
shares.  As  to  the  future  prospects  of  the  company,  now 
that  peace  had  come,  all  they  asked  was  to  be  allowed  to 
carry  on  their   business  in   their  own   way,    free  from   any 
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inteifeirence  or  control  by  Government  departments.  Manu- 
facturers had  patiently  submitted  to  all  manner  of  petty  and 
annoying  restrictions  and  interference  by  oiiicials,  who  in 
most  instances  ha-d  preNdously  had  no  commercial  training, 
without  complaint,  feeling  that  in  calmly  submitting  they 
were  doing  their  bit  and  helping  to  win  the  war,  and  as 
fai'  as  that  company  was  concerned,  they  had  placed  the 
whole  of  their  resom-ces  at  the  dis{X).sal  of  the  country.  It 
was  to  be  hoped  that  the  Government  would  find  some 
means  of  raising  revenue  other  than  the  present  excess  profits 
duty,  or  that  in  uny  event  the  tax  would  be  very  s-ubstantially 
reduced,  as  such  a  tax  was  a  serious  deterrent  to  industrial 
development.  If  an  arrangement  could  be  come  to  under 
which  shareholders  should  receive,  first  a  reasonable  return 
upon  their  capital,  and,  after  fair  reserves  were  provided, 
the  balance  went  to  the  Government,  it  would  be  a  far  mwe 
equitable  arrangement  than  the  present.  If  this  countrj- 
was  to  keep  its  place  in  the  commercial  world,  large  sums 
would  be  required  for  new  industries,  and  if  the  present 
ratio  of  excess  profits  tax,  or  even  anything  Uke  it,  was  to 
remain  in  force,  new  entoi-prises  would  be  strangled  in  their 
inception — in  fact,  he  did  not  think  the  naoney  would  be 
forthcoming  to  give  effect  to  them.  An  equallj-  important 
question  was  the  dumping  in  this  country  of  foreign  goods 
to  be  sold  here  at  prices  in  most  cases  below  that  at  which 
they  were  produced.  Before  the  war  that  process  ijarticu- 
larly  affected  the  electrical  industry,  but  reading  between 
the  lines  from  statements  which  had  be<>n  made  by  respon- 
sible Minister's,  it  seemed  as  if  at  last  the  Government  had 
become  alive  to  the  impoi-tance  of  the  question,  and  he 
thought  that  the  shareholders  would  agree  that  some  form 
of  modified  tariff  was  necessary  and  should  be  one  of  the 
first  measures  of  the  new  Parhament.  Again.st  that,  how- 
ever, he  might  say  that  quite  recently  an  inquiry  had  been 
sent  out  by  one  of  the  departments  of  the  Board  of  Trade 
to  the  electric  lamp  manufacturers  of  this  country,  asking 
if -there  was  any  immediate  prospect  of  the  imixji-tation  of 
smaller  candle-power  lamps  in  order  to  save  electric  cunent, 
and  suggesting  that  these  should  be  obtained  from  Holland 
as  the  seas  were  now  open.  That  was  not  very  encouraging 
or  promising.  English  lamp  manufacturers  were  perfectly 
able  to  make  smaller  candle-power  lamps,  and  no  doubt 
they  would  have  done  so  long  before  this,  except  for  the 
fact  that  the  whole  of  their  lamp  output  was  under  the 
control  of  the  Government,  and  a  vcjy  large  proportion  of 
their  production  was  requisitioned  by  the  Government.  He 
mentioned  that  fact  in  order  that  shareholders  might  be 
aware  of  the  treatment  which  the  electrical  indu.stry.  and 
probably  many  other  industries,  were  likely  to  receive  at 
the  hands  of  ccirtain  Government  departments  unless  the 
interests  affected  took  a.  strong  stand.  The  board  had  in 
view  a  general  policy  of  expansion,  feehng,  as  they  did  that 
in  the  near  future  if  a  company  like  that  intended  to  hold 
its  own  it  must  be  in  a  position  to  supply  direct  from  its 
own  factories  practically  evei^'  class  of  electrical  goods _  from 
the:  smallest  to  the  largest.  That  would  neces.sdtate  the 
employment  of  further  capital,  and  it  was  therefore  the 
intention  of  the  directors  to  make  a  further  is-sue  at  an 
early  date.  In  connection  with  theii-  schemes  of  expansion 
it  would  interest  them  to  hear  that  the  directors  had  praoti- 
ca.lly  concluded  negotiations  for  obtaining  a  large  interest 
in  a  well-known  and  old-established  finri  of  cable  and  elec- 
trical wire  manufacturers,  and  in  view  of  tlic  nioi'e  than 
probability  of  the  nationalisation  of  the  railways  of  'this 
countiy.  and  the  further  probabihty  that  if  tbis  CHUie  about, 
a  great  imjietus  would  be  given  to  the  electrification  of  the 
existing  hues,  they  were  hoping  that,  ajiart  fi'om  the  parti- 
cipation in  what  was  already  a  profitable  business,  their 
association  with  the  firm  in  question  would  prove  l>eneficial 
to  the  company.  They  were  also  carrying  on  negotiations 
which,  if  successful,  would  give  them  an  mipoi'tarit  interest 
in  the.  manufacture  of  all  classes  of  heavy  electrical 
niJichinery.  His  colleague.  Mr.  Giminghani.  was  shoi'tly  pK>- 
r-eeding  to  the  United  States  for  the  parixise  of  negotiating 
t«ruis  of  manufacture  and  sale  by  the  company  of  a  well- 
known  electrical  contrivance  for  which  they  hoped  to  obtain 
a  large  sale.  Having  referred  to  the  extensions  which  the 
company  was  carryin.l  out  at  Ponders  End.  the  chairman 
concluded  by  paying  a  tribute  to  Mr.  Hunter  and  the  staff 
generally  for  the  zealous  way  in  which  they  had  cnnduct.ed 
the  affaiis  of  the  company  during  the  past  year,  and  which 
had  contributed  to  the  satisfactory  balance  slieet  they  were 
able,   to   present. 

Mr.  E.  B.  EUice-Clark.  in  seconding  the  motion,  endorsed 
the  i^marks  of  the  chainnan  regarding  the  services  of  Mr 
Hunter  and  the  staff,  and  said  that  the  work  of  'Mr.  Ford 
and  the  other  directors  also  dese.n'ed   special  mention. 

The  report  was  adopted. 


Cordoba  Light  &  Power  Co.,  Ltd. — Notwithstanding  the 
strike  of  the  tramway  employes,  there  w-as  an  improvement 
in  the  results  during  the  year  to  September  30th,  1918,  of 
^32,038.  This  has  resulted  in  a  profit  of  aei4,317  after  meet- 
ing interest  on  the  debenture  stock  and  promissory  notes, 
as  compared  with  a  loss  of  £17,721.  The  improved  result  is 
due  in  part  to  the  extension  of  the  electric  supply  business, 
but  chiefly  to  the  increased  supply  of  water  in  the  San  Eoque 
I  lam  and  the  corresponding  reduction  in  steam  opei'ation. 
But  for  the  strike  of  the  ta'amway  employes  the  improvement 
would  have  been  more  marked.  According  to  the  Financial 
Times,  it  has  been  found  necessaiy  to  postpone  the  issue 
of  the  annual  repoi-t  untO  it  will  include  the  accounts  up 
to  Maj-ch,  1919. 

West  Kootenay  Power  &  Light  Co. — Year  ended  August 
31st,  gross  receipts,  $614,819;  operating  expenses,  $181,891; 
net  balance,  $432,927.  Dividends  7  per  cent,  on  preferred 
and  8  per  cent,  on  the  common  stock;  $93,274  put  to  plant 
depreciation  reserve.  A  meeting  of  shareholders  last  July 
increased  the  authorised  capital  stock  from  $2,500,000  to 
$.5, .500,000. 

Humphrey  Pump  Co..  Ltd. — The  directors'  report  for 
the  year  mentions  a  continuance  of  adverse  conditions  due 
to  the  wax.  The  financial  results,  although  showing  a  email 
loss,  are  substantially  better  than  those  of  the  previous  year. 
In  view  of  the  exceptional  circumstances  the  directors  have 
not  di'awn  their  fees. 

Stock  Exchange  Notice. — Dealings  in  the  following  have 
been  approved  by  the  Treasury  : — North  Metropolitan  Electric 
Power  Supply  Co.,  £250,000  6  per  cent,  cumulative  prefer- 
ence shares  of  £1  each,  Nos.  349,981  to  599,980,  and  £9,980 
6  per  cent,  cumulative  preference  stock 

Cork    Electric    Tramways    and    Lighting    Co.,    Ltd. — 

According  to  the  Financial  Times,  payment  of  dividend  on 
the  preference  shares  will  be  postixmed  until  completion  of 
1918- accounts. 

Manila    Electric    Railroad    &    Lighting    Corporation. — 

Dividend  of  1^  iier  cent,  for  the  quarter  to  December  31st  on 
the  common   capital  stock. 

Yates  &  Thom,  Ltd. — Dividend  of  7i  per  cent,  on  the 
ordinary  shares. 

Lima   Light,    Power  &   Tramways   Co. — Dividend  IJ   per 


STOCKS     AND     SHARES. 


.\lldays   &   Onions    Pneumatic    Engineering   Co.,    Ltd. — 

The  accounts  for  1916,  1917,  and  1918  e^innot  yet  be  pre- 
sented. For  the  year  ended  .\ugU5t  3rd  last  a  further  in- 
terim dividend  at  the  rate  of  7J  per  cent,  (making  10  per 
cent,  per  annum)  is  recommended;  also  a  further  interim 
participating  dividend  on  the  6  per  cent.  "  B  "  cum.  pref. 
shares  at  the  rate  of  1  per  cent,  (making  7  per  cent,  for  the 
year).  No  further  dividend  in  respect  of  the  last  financial 
year  is  recommended.  The  name  of  the  company  is  shortly 
to  be  changed  to  AUdays  &  Onions,  Ltd. 


New  Tear's  Eve,  1918. 
JnsT  at  the  end  of  last  year,  1917,  appeared  the  interim  report  of 
the  Coal  Conservation  Sub-Committee  on  the  supply  of  electric 
power  in  Great  Britain.  Sweeping  sug^'estions  were  made  by  the 
Committee  for  the  amalgamation  of  authorities,  and  it  was 
estimated  that  a  saving  of  100  million  pounds  in  cash  and  55 
million  tons  of  coal  could  be  effected  under  the  scheme  proposed. 
From  the  point  of  view  of  the  Stock  Exchange  market,  these 
suggestions  have  had  no  effect  whatever.  They  were  too  large  for 
imagination  to  grasp  during  the  war  period,  and  it  was  felt  that 
nothing  practical  was  likely  to  be  put  into  operation  until  Peace 
had  been  signed  and  the  country  had  settled  down  again.  Still, 
the  Committee's  first  report  has  remained  steadily  in  view,  and  has 
been  supplemented  by  others  which  tend  to  bring  the  scheme 
into  a  nearer  focus.  'The  new  Parliament  may  be  called  upon  to 
deal  before  very  long  with  the  whole  question  frOm  a  national 
standjioint,  and  1919  may  see  developments  of  the  greatest  interest 
to  all  those  concerned  in  the  subject. 

Throughout  the  greater  part  of  the  year  the  market  for  elec- 
tricity supply  shares  has  been  quiet  and  dull,  but  as  the  blessed 
figure  of  Peace  came  more  clearly  into  the  picture,  there 
was  a  greater  disposition  to  pick  up  shares,  and  prices 
advanced  substantially.  The  railway  stocks  have  been  swayed 
on  the  one  hand  by  labour  troubles,  and  on  the  other  by 
the  prospects  of  nationalisation.  Both  these  factors  have  played 
more  or  less  indirectly  upon  the  Undergrounds,  though  they  have 
had  a  material  influence  over  quotations  of  other  railway  stocks. 
In  the  Telegraph  market  a  steady  improvement  has  taken  place. 
and,  with  the  further  rise  in  the  Income  Tax.  attention  has  been 
more  and  more  directed  to  stocks  and  shares  upon  which  the  divi- 
dends are  paid  tax  free.  In  the  foreign  group.  Mexicans  have 
provided  the  most  lively  features.  Prices  have  been  run  up  and 
down,  according  to  the  hopes  and  fears  as  to  settlement  in  the 
country  ;  but  on  balance,  the  former  have  greatly  prevailed,  and 
Mexico  Tramway  5  per  cent.  Bonds,  which  were  27i  a  year  ago,  are 
now  all  but  40  points  higher,  while  Mexican  Light  and  Power 
Preferred  shares,  which  were  29,  have  added  20  points  to  their 
price  in  the  interval.  The  Anglo-Argentine  Tramways  group  is 
also  decidedly  better,  and  British  Columbia  Electric  stocks,  which 
gave  way  heavily  during  1917,  have  more  than  recovered  their 
losses,  the  Deferred  stock,  which  was  2S  a  year  ago,  now  being  17 
points  up,  .Vmongst  Manufacturing  shares,  various  schemes  of 
capital  rearrangement  and  bonus  distributions  of  shares  have  taken 
'  place,  with  the  result  that  prices  stand  considerably  higher, 
actually,  after  making  the  necessary   allowances.     We  append  a 
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few  of  the  principal  changes  throughout  the  year  in  the  various 
markets  dealt  with  in  these  notes  ' — 


HoMK 

Electricitv  Comp.vniks. 

Slocks  or 
Shares. 

Dec 

aist 

1917 

Dec. 
31st, 
1918. 

Rise 
or 
fall. 

Ordinary 
Shares. 

Dec. 
31st, 
1917. 

Dee. 

aist, 

1918. 

Rise 
fall. 

Brompton 
Charins  Cross    .. 
Chelsea.    . . 
City  ot  tiondon  . . 
County  of  London 
Kensington 

6» 

t 
2,' 

}^ 

5g 

P 

13 

s* 

Telec 

+  ij 

+  i 

+  ' 

IHPHS   .» 

London 
Metropolitan 
St.  James' 
South  London    . . 
Westminster 

ND  Telephones. 

1 

f 
3 

eg 

I' 
7J 

+  i 
-J 
+  i 

Ang.Am.Pref.  .. 
Cuba  Submarine 
E.  Extension      . . 
E.  Telegraph      .. 
Globe  Tel.  Ord.  .. 
Great  Northern . , 

95} 

130S 
18i 
36 

99 
10* 

id 

157.< 
Uj 
S3 

+    9\ 

+  7 
I3* 

Indo-European  . . 
Marconi  .. 
United  R.  Plate.. 
W.  India  &  Pan. 
Western  Teleg.  . . 

n 

151 

1 

46 

+11 

Home  Rails. 

Ceil.  Lou.  Assen. 
Metropolitan 
Met.  District      . . 

60.1 
11; 

V 

+  .■"> 
+  «J 
+  10 

ireic;h 

Under.  Old. 
do.    "A" 
do.    Income   .. 

fKAJIS.,  4,-. 

16 

5/. 
81 

3ji 
8/9 
92* 

+ 1} 

A.Arg.Tr.lstPrf. 

Brazil  Tractiou. . 

B.  Col.  Klcc.  Prl. 

do.   Preferred.. 

2* 
30' 

1,'. 
f.7 
67.5 
30 

+  1,^;, 

+  12 
+  25 
+  20 

Mex.  Trams.    1st 
Mex.  Liglit  Voiu. 

do.    Prct. 

do.     1st . . 

17A 
2'l" 
32.1 

M 

38 
49 
70 

■1 39.1. 

1  2(M 

+2ir 

+  37.'. 

M.vxCE.UTliiis.;. 

Babcock  i  Wilcox      3}         S'J    +  ,^!       Elec.  Construct.. .      IJ  IJ      +  4 

Brit.    Aluminium      l\%        IJJ     +  .\J        Gen.  Electric     ..    VJi  VJh      -' 

B.  West.  Pref.    . .      2}J        2.4      -  tX        Henleys     . .         . .     16*  2J       +  Hh 

Callenders            .14*        10*       -i           India-Rubber     ..     U]  17        +2f 

Castnei-Kellnei . .  SJJ  Sg  -,'._.  Telegraph  Con.  . .  41*  48  +6* 
After-war  problems  there  will  no  doubt  be  many  during  the 
coming  year,  as  the  country  changes  over  from  war  conditions  to 
those  of  peace.  There  should  be,  however,  wide  scope  for  expan- 
.sion  in  most  industrial  directions,  and  the  expectation  that  elec- 
trical undertakings  will  take  a  full  share  in  these  developments 
lends  sincerity  to  the  offer  of  all  good  wishes  for  a  very  Pros- 
perous New  Year. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electmcity  Companies. 
Dividend         Price 

■ .         Dec.  31,  yield 

1916.  1917.         1918.     Rise  or  fall.      p.c. 

Brompton  Ordinary 9       10              7J  —  ifi  18    0 

Charing  Cross  Ordinary     ....        5         4               35  +  j  5  10    4 

do.        do.        do.        44  Pref...        4J        4i             3i  —  6  13    4 

Chelsea 3         6              1  —  65    4 

City  of  London         8         8            13  —  6    3    1 

do.       do.    6  per  cent.  Pref.  ..66            lOJ  -  5  18    5 

County  of  London 7         7             UJ  —  6    5    7 

do.         do.     6  per  cent.  Pref.       6         6            loj  —  5  18    5 

Kensington  Ordinary         ....       6         7              5J  —  5  19    2 

London  Electric        Nil     Nil             Ij  +  J  Nil 

do.       do.     6per  cent.  Pref...       4         5              4  —  6    5    0 

Metropolitan 3         4               3  —  J  6  13    4 

do.          4*  per  cent.  Pref.    ..        4J        4J             SJxil  —  6  18    6 

St.  James' and"  Pall  Mall  ....        8         9               7|  —  6    6    4 

Sooth  London           5         5               3  —  6  13    4 

South  Metropolitan  Pref 7         7               20/6  —  6  16    7 

Westminster  Ordinary       ....       7         9              7i  +J  644 
Telegraphs    and    Telephones. 

Anglo-Am.  Tel,  Pref 6         6            99  —  6    10 

do.            Def li       li          234  —  6    9    6 

Chile  Telephone      8         8              7*  —  568 

Cuba  Sub.  Ord 7         7             lOJj  —  *6  13    4 

Eastern  Extension 8         8             15^  —  »5    3    3 

Eastern  Tel.  Ord 8         8           157J  —  *5    1    7 

Globe  Tel.  and  T.  Ord 7        7             14}  -^  •4  16    6 

do.        do.        Pref 6         6             lOt  —  6  14    3 

Great  Northern  Tel 24        22           33  —  J  6  13    4 

Indo-European         18        13           68J  —  5  11    0 

Marconi           15        20              4jxd  +  J  4    4    2 

Oriental  Telephone  Ord 10         10              2J  —  4    9    0 

United  R.  Plate  Tel 8         8               7|  —  *5    1     7 

West  India  and  Panama    ..         ..      6d.       1/3           Ij;  —  'S  12    6 

Western  Telegraph             ..        ..        8         8             IBj  +  }  •4  17    0 

Home    Rails. 

Central  London  Ord.  Assented   . .       4         4            65^  —  6    8    2 

Metropolitan 1             31*  +1  B    5    6 

do.          District                            Nil      Nil           26  -  Nil 

Underground  Electric  Ordinary..      Nil      Nil             3g  —  Nil 

do.               do.        "A"        ..      Nil      Nil           H/9  -Sd.  Nil 

do,              do,       Income  ..6         4            9'2i  +11  *4    6    r. 
Foreign    Trams,    Ac. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66              IJ  —  664 

Anglo-Arg.  Trams.  First  Pref.     ..        5*        SJ             4,',.  —  _ 

do.           do.      2nd  Pref.        . .        5j        —             3|  -f  J  — 

do.            do.      5  Deb 5          5              74|  —1  6  14     3 

Brazil  Tractions       —        —           57'  +1  — 

Bombay  Electric  Pref 6         6             10|  -  5  11    7 

British  Columbia  Elec.  Rly.Pfce.        5       '5             67i  —  7  11    5 

do.               do.        Preferred      Nil     Nil           50  —2}  Nil 

do.               do.        Deferred        Nil      Nil           4.'".  -1)  Nil 

do.               do.        Deb.      . .        4^        4J           62  —  0  17    3 

Mexico  Trams  5  per  cent.  Bonds..      Nil     Nil           67  —  Nil 

do.           6percent.  Bonds..      Nil     Nil*        63*  —2}  Nil 

Mexican  Light  Common  . .        . .      Nil     Nil           38'  —  Nil 

do.             Pref Nil     Nil           49  —  Nil 

do.            lat  Bonds..        ..      Nil     Nil           70  —1  — 

Manufacturing    Companies. 

Babcock  &  Wilcox              ..        ..        15        16             3;,',  —  ;.  I     1     t 

British  Aluminium  Ord 10       10            1 ; ,'  +   ,'  5    8    1 

British  Insulated  Ord 20       20             2* '  —  4    9    0 

British  Westinghouse  Pref.         . .          74        74           2*  —  J  ti    0    0 

Callenders 20        25           1(^  —  5  19    1 

do.        5  Pref S         5             5|xd  —  5    2    4 

Castner-Kellner        22        20             3|xd  —  B    18  6 

Edison-Swan,  "  A "            ..        ..       —       —              i  +  iV  7  10    0 

do.      do.    4  per  cent.  Deb,    . .         4         4           7i4xd  —  6    6    0 

Electric  Construction        ....         "Ti      10            14  —  800 

Gen.  Elec.  Pref 6         6           lo|^;d  —  6    5    4' 

do.        Ord 10        10           174  —  'S  12    8 

Henley 25       25             2?  —  6  11    2 

do.    44Pref 44       44          4  —  6  la    6 

IndU-Rubber 10       10          17xd  "—  'S  17    8 

Telegraph  Oon M       SH          48  '—  •6    0    0 

•Dividends  paid  free  of  Income  Tax, 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  oases  the  prices  are  only  genera), 
and  they  may  vary  according  to  quantities  and  other  circumstances. 

Wednesday.  January  1st. 


CHEMICALS.  Ao. 


a  Acid,  Ozalio per 

a  Ammoniau  Bal       per 

a  Ammonia,  Muriate  (large  crystal)  , 

a  Bisulphide  of  Carbon      . .        . .  , 

a  Borax , 

a  Copper  Sulphate , 

a  Potash,  Chlorate per 

a        ,,        Perchlorate         ..        ..  , 

a  Shellac          per 

a  Sulphate  of  Magnesia      . .        . .  per 

o  Sulphur,  Sublimed  Flowers      ..  , 

a        ..  Lump 

a  Soda,  Chlorate       per 

o      I,      Crystals         per 

a  Sodium  Bichromate,  casks       .,  per 


lb. 


METALS.   *.c. 

c  Brass  (rolled  metal  9*  to  12*  basis)  per  lb. 

c      „     Tubes  (solid  drawn)         . .  „ 

c      1',      Wire,  basis ,, 

e  Copper  Tubes  (solid  drawn)      .,  ,, 

g      „       Bars  (best  selected)       . .  per  ton 

t      „       Sheet          „ 

B      „       Rod , 

d      „       (Electrolytic)  Bars        ..  „ 

d      II                II             Sheets     ..  „ 

d      I,                ,1             Wire  Rods  ,, 

d      I,                II             H,0,  Wire  per  lb. 

/Ebonite  Rod 

f       II       Sheet         „ 

n  German  Silver  Wire       ..        ..  ,, 

A  Gutta-percha,  fine „ 

A  India-rubber,  Para  fine   . .        . .  „ 

f  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

I     „    Wire,  galv.  No.  8|  P.O.  qual.  „ 

V  Lead,  English  Pig ,, 

t  Mercury        per  bol, 

«  Mica  (in  original  oases)  small  . .  per  lb, 

e      ,1                II            I,      medium  ,1 

«      H                II            II      large  ..  „ 

</ Silicium  Bronze  Wire     ..        ..  jier  lb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

t  Tin,  Block  (English)        . .        . .  „ 

n    II     Wirci  Nob.  1  to  16    ..        ..  pet  lb. 


1/5 
i'HO 
ii77 

iis 
ill) 
a/1 


eim 

£im 

£121 

t3  Jc 

£161 

£13'J 

£3  de 

1/3; 

id.  .le 

8/-      - 

2/6 

2,6 

Nom. 

'.Id,  to  I  li 
.'.,'  to  10/. 
li  tD  S.^/inp, 


a  O.  Boor  A  Oo. 
e  ThoB.  Bolton  &  BonSi  Ltd. 
d  Frederick  Smith  &  Oo, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Oo.,  Ltd. 


(JaotstiODB  Bnpplied  by— 


g  JameB  &  ShakeBpeare. 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Something  in  tiie  Stew.— Messrs.  Johnson  A-  Phillips, 
I  .td.,  the  well-known  cable  manufacturers,  have  received  from  one  of 
their  business  friends  in  the  North  an  extract  from  a  letter  from 
"  Somewhere  in  France  "  : — 

■■  Food,  also,  is  nothing  to  growl  about,  even  though  you  do  find 
something  in  your  jam  tin  full  of  stew,  which  turns  out  to  be  a 
piece  of  Johnson  &  Phillips's  cab  tire  sheathing.  Our  cook  is  a 
good  advertiser  ;  he  said,  in  reply  to  our  query,  'Nothing  but  the 
best  goes  into  m>/  stew.'  " 

In  passing  us  this  communication.  Messrs.  .1.  &  P.  remark  tbat  they 
have  heard  of  many  of  their  manufactures  being  used  for  other 
than  their  legitimate  purposes,  but  they  think  this  is  the  first 
occasion  on  which  anything  tliey  produce  has  been  utilised  as  au 
ingredient  for  stew.  Such  is  the  penalty  of  quality — the  toughness 
of  the  material  in  question  was  evidently  au  irresistible  temptation 
to  the  Army  cook,  wlio  naturally  despaired  of  ever  finding  meat  to 
match  it. 

British  Scientific  Products.— la  ucconluncu  witii  tlic|ilan 

previously  announced  in  our  pages,  the  Exhibition  of  British 
Scientific  Products,  which  was  so  successfully  held  in  London  last 
autumn,  has  been  taken  en  hloc  to  Manchester,  where  it  is  housed 
in  the  College  of  Technology.  This  proceeding  has  been  made- 
possible  by  the  public-spirited  action  of  a  number  of  Manchester 
business  men,  who  have  contributed  to  a  guarantee  fund.  The 
Exhibition  was  opened  on  December  27th.  and  will  remain  open 
till  .January  Hth.  The  exhibits,  for  the  most  part,  are  identical 
with  those  shown  in  London,  which  weie  leviewed  in  our  columns 
;it  the  time. 

An  t.T.L.  Dispute.  A  ilisputt  is  in  pi'ogiess  in  th': 
North  Lincolnshire  ironstone  area  between  employers  and  members 
of  the  Electrical  Trades  Union.  It  appears  that  160  men  ''  downed 
tools  "  last  Friday,  affecting,  it  is  said,  about  6,000  workers,  because 
the  employers  would  not  agree  to  certain  demands  Without  arbitra 
tion.  The  demands  were  for  an  increase  from  9jd.  to  Is.  i>er  hour, 
together  with  all  awards  granted  by  the  Ministry  of  JIuuitions  and 
the  Committee  on  Production.  One  report  states  that  the  em- 
[iloyers  offered  a  concession  which  would  bring  the  men  concerned 
into  line  with  Sheffield  rates,  which  are  fully_ equal  to  rates  p.aid  in 
iron  and  steel  works  throughout  the  country. 
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CARBON     BRUSHES:     CONSIDERED     IN 

RELATION  TO  THE  DESIGN  AND    OPERATION 

OF     ELECTRICAL     MACHINERY. 


By  r.  HUNTEE-BROWN,  A.M.I.E.E. 


(Abstract  of  paper  read  before  the  Institution  of  Electkic.\l 
Engineers.) 
i  Coital  tided  from    \'ol.  S3,  page  640.) 
Selection  of   Grade. — The  available  grades  of  brushes,  may 
be   divided   into  four   classes :    graphite,   cai'bon,   electro-gra- 
phitic and   copper-graphite.     The   first  mentioned  con.^st  of 
practically  all  natural  graphite  and  are  distinguished  by  their 
very   high   electrical   and   thennal   conductivity   and   low   co- 
efficient  of   frictaon.    Their   sphere   of   use   is   primarily   on 
high-si>eed    coinmutafors    and    on    slip-rings    if    the    cuiTent 
density  and  radiating  surface  peiToit. 

The  carbon  grades  may  contain  a  considerable  proportion 
of  graphite  at  one  end  of  the  series,  diminishing  to  no 
gi-a.phit«  at  aU  at  the  other  end.  Generally  sjieaking,  they 
have  a  higher  conUict  drop  than  graphite  brushes. 

The  electro-graphitic  bi-ushes  are  made  from  carbon  which 
after  kilning  is  convei-ted  (including  the  binding  material) 
into  artificial  graphite  in  the  electric  furnace.  The  charac- 
teristics of  the  material  aro  radically  changed  by  this  treat- 
memt.  The  electrical  and  thermal  conductivities  are  greatly 
increased,  and  the  material  becomes  softer,  yet  can  be  made 
very  tough.  It  al.90  becomes  very  much  more  refractoi-y ; 
such  brushes  are  therefoaie  specially  useful  where  circulating 
currents  are  excessive  or  overloads  severe;  this  class  is  lai'geiy 
used  for  traction  work.  Heavy  circulating  currents  can  he  ccn- 
trolled  to  a  cer-tain  extent  by  using  a  high-resistanee  brush, 
but  it  not  infrequently  hapi^ens  that  the  surface  of  the  brash 
is  eaten  away  by  the  action  of  such  cuiTe.nts.  and  it  is  then 
necessary  to  employ  a  highly  refractory  bnish.  The  copper- 
graphite  brushes  contain  copper,  with  or  without  other 
metals,  and  graphite  to  the  extent  of  from  5  to  60  i>er  cent. 
This  series  of  brushe,«  is  required  for  shp-ring  work  and  to 
a  certain  extent  for  low--voltage  plating  and  similar  dynamos. 
It  is  characterised  by  its  low'-contact  drop  and  high-cariying 
capacity. 

The  most  important  property  of  a  brush  is  its  current- 
cairrying  capacity.  The  actual  current  in  a  brush  is  usually 
vesry  different  from  the  nominal  owing  to  the  laxge  num- 
ber of  disturbing  influences.  In  the  cas^  of  car-bon  brushes 
in  paj'allel,  the  two  parallel  parts  each  consists  of  con- 
tact, brush  material,  connection  of  brush  to  flexible,  flexible 
and  teniiinal  connection.  The  contact  resistance  is  noiTnaUy 
gi-eater  than  the  sum  of  the  other  four  components,  and  the 
contact  di'op  is  by  no  means  proiKnirional  to  the  current. 
A  roughness  on  the  commutator,  a  Uttle  dust  under  a  brush, 
or  some  similar  cause  might  easily  raise  the  contact-drop 
curve  of  an  individual  brush  .siilBciently  to  cause  it  to  take 
only  half  as  much  cuiTent  as  its  neighbour. 

Another  fruitful  cause  of  imequal  load  distribution  is 
unequal  pressure  applied  to  the  brushes.  Pig.  2  (Vol.  83, 
p.  639)  gives  a  curve  of  contact  drop  plotted  against  pressure 
applied  to  the  brush.  Tlie  same  iwsitive  brash  as  was  used 
in  thaf  test  was  also  t^e-sted  for  contact  drop  at  various  cur- 
rent densities,  first  at  li  lb.  per  sq.  in.  and  then  at  5  lb.  per 
sq.  in.  The  resulting  curves  are  drawn  in  full  lines  in  fig.  4. 
In  the  case  of  two  sets  of  brashes,  say  2  in.  long  X  1 
sq.  in.  section  operating  in  pai-allel,  the  total  drop  in  the 
tenninal,  flexible  connection  and  maiterial  at  40  amps,  per 
sq.  in.  would  be  about  0.2  volt,  and  w'ould  vary  directly  as 
the  current.  The  broken  line  curves  in  fig.  i  include  this 
extra  drop,  and  thus  show-  the  total  brush  drop  at  H  and 
5  lb.  per  sq.  in.  respectively.  If  the  two  brashes  were 
nominally  working  at  40  amps.  i>ei-  sq.  in.  it  is  evident  froni 
the  curves  that  the  total  current  of  80  amps,  would  be  divi- 
ded between  the  two  brushes  in  the  prop<Jrtion  of  24  to  66. 
It  is  not  uncommoai  in  practice  to  meet  with  variations 
of  pressure  as  greait  as  1^  to  5  lb.  on  the  same  machine. 
The  different  brushes  on  one  spindle  or  on  one  slip-ring 
may  share  the  load  very  unequally,  and  with  a  wave-wound 
armature  for  the  same  reason  there  may  be  very  unequal 
distribution  of  load  between  spindles  of  the  same  polarity. 
In  practice  we  do  not  get  ideal  straight-line  com- 
mutation, with  the  result  that  the  distribution  of  cun-ent 
across  the  face  of  the  brush  is  veiy  unequal,  in  fact,  vei-y 
often  an  actual  rever.sal  of  cuiient  occurs,  current  flovping 
into  the  brush  at  one  par-t  and  out  at  another. 

The  carrying  capa.city  of  a  bruii  is  determined  by  its  per- 
missible temperature  ri,se.  Tlie  loss  in  the  brush  does  not 
depend  solely  upon  the  nominal  cuiTent,  and  the  facilities 
for  dissipating  the  hea.t  generated  are  very  indeterminate. 
.\ny  figures  given  in  brush  manufacturers'  schedules  can 
only  afford  an  approximate  guide,  and  their  chief  value  is 
relative.  Indeed,  the  latter  may  be  said  of  all  brush  data, 
since  the  brash  itself  is  only  one  of  many  factors  entering 
into  the  problem. 

In  the  case  of  turbo-altm-nator  rings  the  peripheral 
speed  sometimes  appears  to  be  unnecessarily  high.  The 
diameter  of  the  rings  is  sometimes  made  larger  than 
the  shaft  demands,  and  there  is  certainly  no  need  _  to 
push  out  the  diameter  in  order  to  obtain  sufficient  radiating 
surface     to  '  dissipate     the    heat.        To    meet    the    alteiied 


conditions  introduced  by  turbo  machinery  it  ha.-;  been 
necessary  to  develop  new  gi'ades  of  bi-ushes.  The  characteris- 
tics required  are  a  low  coefficient  of  friction,  high  carrying 
caiTacity,  and  absence  of  abrasiveness,  also  prefei-ably  low 
inertia  as  well.  This  restricts  the  selection  to  brushes  in  the 
graphite  class. 

Built-up  mica  precludes  the  possibility  of  a  hard  sp<>t 
extending  light  through  the  sheet,  and  in  this  res[)ecf,  it 
is  to  be  prefeiTed  to  the  pure  sheet.  On  the  otihei-  hand, 
excess  of  the  adhesive  used  may  lead  to  trouble.  On  high- 
speed commutators  (and  be  it  noted  the  majority  of  brush 
problems  a^e  conceirned  with  such)  the  mica  is  invariably 
recessed. 

In  the  case  of  slip-rings,  the  composition  of  the  material 
used  ha^  an  important  bearing  upon  the  behaviour  of  the 
brushes.  Many  mixings  have  been  tried,  and  doubtless 
there  is  little  to  choose  between  several,  but  it  may  be  men- 
tioned that  Admiralty  gimmetal  (88  per  cent,  copper,  2  per 
cent,  zinc,  10  i^er  cent,  tin)  has  been  found  exoelfent  in 
eveiy  way.  Steel  and  malleable  iron  possess  marked  dis- 
advantages. Their  thennal  conductivity  is  lower,  and  even 
w-hen  clean  the  contact  drop  with  ii-on  or  st-eel  is  some  30  per 
cent,  gi-eater  than  with  bronze.  Also  "  fiats  "  are  vei-y  apt 
to  develop. 

If  the  current  to  be  collected  is  large,  low  contact  drop 
becomes  of  si^ecial  import-ance,  and  a  highly  metallic  grade 
must  be  chosen.  If  the  current  is  comparatively  small,  and 
the  ring  surface  relatively  liberal,  it  is  frequently  advan- 
tageous to  use  a  pure  graphite,  brash. 

Laboratorj'  tests  are  of  great  assistance,  especially  when 
studied  in  relation  to  the  i>erformance  of  the  grade  under 
actual  operating  conditions,     ^'iih  the  help  of  the  necessary 
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Fig.  4.— Contact  Dnop  of  Carbon  Brush  Co.m.ai.m.ng  no 
Graphite.    Speed  3,500  ft.  per  min. 

data,  relating  to  a  machine,  it  is  usually  jx)ssible  to  select 
a  suitable  grade;  however,  similarly  machines  exhibit  curi- 
ously marked  idiosyncrasies  and  demand  brushes  to  suit 
theii'  individual  tastes.  The  ultimate  test  aa  to  suitabihty 
must  be  made  on  the  machine  itself.       « 

Operation. — The  tendency  to  chatter  is  reduced  by  tilting, 
the  brush  either  against  or  in  the  direction  of  rotation. 
There  appears  to  be  no  universally  best  angle  for  the  brush. 
Expeiiments  have  shown,  however,  that  if  the  brushes  are 
set  traihng,  the  angle  from  the  radial  may  advantageously 
be  from  5  to  15  deg.,  whereas  if  the  brashes  are  set  reaction, 
it  should  be  consddei-ably  larger,  say  from  20  to  35  deg.  ^Vhen 
the  angle  approaches  the  maxunum  it  is  advisable  to  round 
off  the  shai-p  edge  of  the  brash  to  prevent  it  from  digging 
into  the  edge  of  the  approaching  segments.  The  holdea-e 
should  be  set  as  close  as  possible  to  the  commutator-,  say 
I  in.  therefrom.  This  affords  a  valuable  means  of  cooling 
the  tip  of  the  brush. 

Bedding  is  an  operation  that  is  frequently  canied  out  in  a 
most  slipshod  manner.  The  work  should  be  finished  with 
fine  caji"borundum  cloth  pulled  across  the  face  of  the  brush 
in  the  direction  of  rotation.  After  bedding,  all  dust  should 
be  carefully  removed.  The  machuie  should  then  be  run  on 
"  no  load "  for  some  time,  and  the  current  gradually  in- 
creased so  that  it  is  not  out  of  all  proix>rtion  to  the  amount 
of  the  contact  between  brush  a.nd  collector.  The  pressure 
should  be  as  uniform  as  possible,  and  a  suitable  spring  bal- 
ance should  be  used  for  definitely  measuring  Ithis.  The  two 
piimary  difficulties  in  operating  brashes  are  to  maintain  inti- 
mate contact  between  brush  and  collector  and  to  ensure  a 
reasonablv  equal  distiibution  of  current  betwe<^n  the  various 
brashes.  "Fig.  2  (Vol.  83,  p.  639)  shows  that  to  prevent  the 
latter  trouble  arising  the  pressure  must  be  made  uniform, 
thi-oughout.  The  actual  value  should  be  the  minmnim  re- 
quired to  maintain  efficient  contact  between  brush  and  col- 
lector. This  will  vary  from  li  lb.  in  a  well-balanced  turbo 
dynamo  to  about  2  lb.  in  an  ordinary  indushial  motor: 
whilst  in  a  traction  motor  subject  to  .severe  vibration  the 
pressure  required  may  be  as  much  as  6  lb.  per  sq.  in.,  or 
even  more.  To  prevent  the  formation  of  ridges  on  the  com- 
mutator the  brashes  should  be  staggered.  The  correct 
method  of  doing  this  is  explained  in  the  lower  portion  of 
fig.  6. 

It  is  highly  inadvisable  to  mix  different  grades  indis- 
oi-iminately  on  the  same  machine.  Occasionally  with 
difficult  commutating  machines  or  with  vei-y  low-voltage 
dynamos  it  may  prove  advisable  to  mount  brashes  of  one 
quality  in  all  the  positive  holders,  and  of  another  quality  in 
all  the  negative  holders.  Also,  in  the  ca.sc  of  slip-rings  a 
few  graphite  biiishes  are  sometimes  mounted  on  the  same- 
ring  with  metalUc  brushes;  the  sole  function  of  the  graphite 
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brushes  is  to  lubricate  tbe  ring.  Owing  to  their  contact 
■drop  being  so  much  higher  than  that  of  the  inotalUc  brushes 
they  will  carry  no  current  whatever,  ami  therefore  inci- 
dentally there  Ls  no  need  to  (it  pucIi  brushes  with  Hexibles. 

The  rate  of  wear  of  the  colleotor  is  dei>Mntcnt  upon  the 
material  it  is  made  of,  the  quahty  of  the  bnish.  current 
density,  and  the  intimacy  of  contact  between  the  brush  and 
collector.  If  the  brush  is  too  abrasive,  obviously  it  will 
^ause  excessive  mechanical  abrasion.  On  the  other  hand,  if 
it  is  insufficiently  abrasive  to  keep  the  mica  Hush,  copper 
picking  is  very  likely  to  i-esult,  proud -mica  being  one  of 
the  most  fruitful  causes  of  this  troublesome  malady.  It  i< 
<iifficult  to  explain  all  the  phenouiena  asax-iated  with  copper 
picking,  but  that  it  is  due  to  s<imethiug  akin  to  eloctrolytic 
action  is  clear  from  a  consideration  of  the  following  :  — 

If  a  conmiutator  is  equipped  with  brushe-s  arranged  so 
that  the  positives  and  negatives  sweep  different  tracks,  and 
if  the  machine  is  run  with  no  current,  the  two  halves  of 
the  commutator  will  maintain  the  same  apiieaaajice,  ajid  the 
wear  caused  by  abrasion  will  be  relatively  ve.ry  slight.  If 
then  current  is  pasi^ed  through  the  armature  the  portion  of 
the  commutator  under  the  positive  brushes  (speaking  in  a 
motor  sense)  wdl  assume  a  dark  polished  api)earanoe,  as 
though  carbon  or  graphite  from  the  bushes  passed  in  the 
•directiou  of  the  current  and  were  deposited  on  the  surface 
uf  the  copper.  The  portion  of  the  commutator  under  the 
negative  brushes  will  retain  a  bright  coppei-y  colour  amd 
beconie  more  or  less  raw  in  appearance.  The  i-ate  of  wear 
under  tbe  negative  brushes  will  be  very  much  increased  com- 
pared with  that  observed  when  no  current  is  flowing,  pei'- 
haps  by  several  hundred  per  cent.,  showing  that,  due  to  the 
action  of  the  current,  paildcfes  of  copper  are  passing  away 
from  the  surface  of  the  commutator  in  the  direction  of  the 
current  flow.  The  minute  particles  of  copper  passing  in  the 
.«aine  direction  as  the  cuirent  usuaJlv  do  not  adhere  to  the 
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Fig.  5. — Methods  of 
'Staggering  Brushes. 
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Fig.  6.— Wear  ok  Slip-ring 
AND  Brush.     Pressure  4  lb. 

PER    SQ.    IN. 


face  of  the  brush,  but  someitinies  they  are  firmly  deposited 
on  the  contact  surface  as  though  the  latter  had  been  copper 
plated.  It  is  difficult  to  determine  exactly"  the  conditions 
under  which  copper  will  be  deposited  on  the  brushes.  Un- 
doubtedly the  action  is  promoted  by  lack  of  perfect  contact 
between  brush  and  commutator,  and  it  increases  with  the 
current  density.  Pooi"  contact  may  result  from  insufficient 
pressure,  chattering,  or  more  frequently  from  high  mica.  If 
in  addition  to  poor  contact  between  brush  and  copper  the 
current  density  is  high,  the  conditions  are  favom-ajble  for 
deposition  of  copper  on  the  bnish,  and  when  once  the  first 
speck  is  deposited  the  process  becomes  cumulative. 

When  brushes  aie  staggered  to  prevent  the  formation  of 
ridges  on  the  commutator  this  should  be  done  so  that  each 
track  is  still  swept  by  an  equal  number  of  positive  and  nega- 
tive brushes.  Fig.  5  shows  the  incx>rrect  and  also  correct 
methods  of  staggering  brushes. 

The  presence  of  circulating  cuirents  appears  to  account 
for  the  fact  that  positive  as  well  as  negative  biiishes  are 
liable  to  become  copper  coated  as  circulating  currents  paiss 
into  each  brush  as  well  as  out  of  it;  it  is  probable  that  if  it 
■were  not  for  the  circulating  currents  the  current  density 
in  the  brushes  would  seldom  be  high  enough  to  bring  about 
the  conditions  necessary  for  the  depasition  of  copper. 

Where  persistent  copiier  jricking  occurs  an  improvement 
may  be  effected  by  a  change  in  the  quality  of  the  bi-ush  on 
lines  suggested  by  the  above;  but  in  general  the  "  electro- 
'lytic  "  action  .should  be  reduced  to  a  minimum  by  ensuring 
good  contact  between  brush  and  commutator,  and  by  avoid- 
ing excessive  current  density,  whether  caused  by  the  work- 
ing current  or  by  circulating  cuiTonts.  The  problem  is 
■closely  connected  with  the  design  of  the  brush  holder,  the 
•quality  of  the  mica,  the  sha.fte  of  the  pole  tips,  and  the 
various  other  factors  determining  ..the  extent  of  the  circu- 
lating currents,  as  well  as  the  density  in  the  brushes  due  to 
the  working  current. 

In  addition  to  the  electrolytic  action  described,  a  oei"tain 
burning  action  occurs,  oven  when  there  is  no  visible  si^ark- 
ing.  This  is  dependent  upon  the  intimacy  of  contact  and 
cun-ent  density,  and  affects  both  jwsitive  and  negative. 
There  is  a  very  close  connection  between  the  cur- 
rent density  and  the  life  of  both  bnish  and  collector. 
Fig.  6  shows  the  relative  amounts  of  wear  produced  at 
various  current  densities  by  an  ordinai-j'  carbon  brush.  The 
tests  were  made  on  bronze  slip-rings.  The  process  ra^pidly 
becomes  cumulative.  Tliat  excessive  commutator  wear  may 
be  cau.sed  by  the  brushes  being  insufficiently  abrasive  to 
•ieep  the  mica  flush   has   been    proved   i^epeatedly   by   over- 


coming such  wear  by  deliberately  replacing  the  brudies  by 
another  quality  of  a.  more  abrasive  character.  The  wiser 
course  to  adopt  with  large  machines,  and  the  absolutely 
niH-e.ssary  course  in  the  case  of  very  high  speeds,  is  to  i^ecess 
the  mica.  When  this  is  undertaken,  ho^vever,  the  woi'k 
must  be  very  well  carried  out  or  the  results  will  be  worse 
than  before.  Ihe  depth  of  the  groove  should  not  be  giiea.ter 
than  the  thickness  of  the.  mic-a.,  and  the  latter  should  be 
cleanly  removed  so  as  to  leave  a  gixiove  icctangular  in  sec- 
tion. Tlic  edges  of  the  segments  should  then  be  very  Klightlj 
bevelled.     The  slots  should  be  regularly  cleaned  out. 

When  the  mica  is  well  recessed  a  high-grade  non-abrasive 
graphitic  brash  may  be  used,  and  the  wear  of  both  commu- 
tator and  brusli  i.s  reduced  to  a  minimum. 

The  rate  of  weaa-  of  the  brush  also  is  very  largely  affected 
bv  the  cunent  density.  In  fig.  6  curves  relating  to  pure 
ca.rbon  brushes  aixv  given  which  show  how  very  marked 
this  influence  may  be. 

Modem  high-grade  graphitic  brushes  axe  practically  swlf- 
lubricating,  and  wherever  possible  it  is  advisable  to  abstain 
from  applying  lubricant  to  the  commutator.  Frequently 
the  conditions  are  rendered  unnecessarily  difficult  through  a 
lack  of  appreciation  of '  the  factors  essential  to  succe.saful 
operaition  on  the  part  of  the  attendant  rather  than  from 
mere  wanton  neglect. 

Close  attention  to  what  may  appear  trivial  mechanical 
details  should  be  emphasised,  for  expeiience  shows  that  it 
is  not  as  generally  recognised  as  it  should  be  how  muoli  the 
life  of  both  brushes  and  coUeotor  may  be  increased  and  the 
genei-al  performance  improved  in   this  way. 

Commutators  are  never  mathematically  circular  and  a  very 
small  mechanical  defect  is  sufficient  to  cause  a-  momentary' 
separation  between  the  brush  and  the  collector.  It  is  of 
vital  importance  that  the  brush  should  be  free  to  foUow  up 
any  slight  irreguUuities.  Close  attention  to  the  condition  oif 
the  brushes  and  bnish  gear  leads  not  only  to  a  saving  in 
time,  but  alsf>  to  a  ma,rked  reduction  in  maintenance  co.'sts. 

Standardisation. — Designers  in  America,  are  of  the  opinion 
that  very  considerable  latitude  must  be  left  to  them  in  the 
selection  of  brush  dimensions.  The  dimensions  of  the  actual 
block,  however,  are  only  the  beginning  of  the  problem. 
There  is  the  question  of  fittings  to  be  considered.  If  brushes 
are  really  to  be  standardised  as  regards  their  metrhanical 
design  a  certain  degree  of  uniformity  in  the  design  of  holders 
becomes  necessary,  so  as  to  permit  uniformity  in  the  length 
and  po.tition  of  flexible,  and  also  in  the  type  and  .size  of 
terminal.  When  it  comes  to  a  question  of  quality  this  would 
appear  to  defy  all  efforts  at  .standardisation,  except  jjoesibly 
on  exceedingly  breed  fines.  Even  standardisation  of  machine 
design  w'ould  not  completely  eUminate  the  difficulties  here, 
since  the  differences  in  bnish  properties  are  so  subtle  and 
yet  so  pronounced  in  their  influence  on  the  behaviour  of  a 
machine  that  it  seems  fundamentally  impossible  to  harness 
them  in  a  specification. 

A  certain  measure  of  Btandai-disation  is  possible  within  pre- 
scribed limits.  Any  recommendations  that  could  be  aippli- 
cahle  to  all  types  of  machines,  however,  must  necessarily  be 
on  such  very  broad  lines  that  they  could  scarcely  be  desciibed 
as  standardisation.  It  is  theu'efore  wise  to  proceed  by  stages, 
including  at  first  only  the  mechanical  design  of  the  bru.sh  and 
aipplica.ble  only  to  machines  intended  for  a  certain  class  of 
work,  such  as  motors  and  genera.tors  (excluding  turbo 
dynamos)  for  shipboard  use.  This  is  the  sphere  in  which  the 
benefits  of  standardiaition  would  naturally  make  themselves 
most  felt,  and  by  proceeding  cautiously  in  this  way  it  may 
in  time  prove  practicable  to  introduce  recommendafaona  of  a 
more  comprehensive  character. 


FINANCIAL     FACILITIES     FOR     TRADE. 

The  Committee  on  tihe  Provision  of  Financial  Facilities  for 
'liade  After  the  War  was  appointed  jointly  by  the  Chan- 
cellor of  the  Exchequer  and  the  Minister  erf  Eeconetrutitioo 
in  November,  1917,  imder  the  chainnanship  of  Sir  Richard 
B.  Vassar-Smith,  of  Lloyd's  Bank^  They  introduce  their 
Repoi-t  (now  publi.9hed  by  the  Ministry  of  Reconstruction) 
by  expressing  the  emphatic  opinion  that  the  primary  factor 
in  repairing  the  wasfiage  of  capital  caused  by  the  war  hes 
mainly  in   increased   production  and  actual   sa.png. 

Discussing  the  financial  requirements  of  industry  after 
the  war  the  Committee  foresee  :  — 

(fl)  A  considei-ably  more  than  normal  demand  for  working 
capital  owing  to  the  higher  cost  of  labom-  and  materials,  the 
nece,ssity  for  giving  longer  credit,  and  the  anticipated  expaii- 
sion  in  the  volume  of  trade  due  to  the  fact  that  the  basis 
for  potential  commercial  output,  as  compared  with  pre-war 
output,  has  been  very  gixjatly  enlarged  during  the  war  by 
the  extension  of  existing  works  and  the  building  of  a  very 
large  number  of  absolutely  new  ones. 

(6)  A  greater  than  uoi-mal  demand  for  extended  credit-s 
for  the  purpose  of  replacing  at  higher  cost  machinery  and 
plant   which  has  fallen  into  disrepair. 

(c)  Demands  in  connection  with  the  reconversion  of  plant 
.'uid  works.  These  in  many  cases  may  be  on  the  border  line 
between  working  credit  facilities  and  new  ca,pita]  require- 
ments. 
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(J)  New  fixed  capital  lequirercents  for  extensdons  or  new 
works. 

The  Committee  point  out  that  the  ahility  of  industry  to 
■cope  with  these  unusual  financial  problems  during  the  re- 
construction period  will  be  most  limited  in  the  case  of 
•entirely  new  finns  which  have  come  into  existence  owing  to 
the  demand  for  war  matei'ial.  They  have  been  urged 
strongly  that  it  was  not  in  the  national  interest  to  allow 
these  finns  to  peter  out,  and  that  every  inducement  should 
be  given  them  to  contmue  in  business  even  to  the  extent, 
if  ne^wssaiT,  of  giunting  State  financial  assist^ance.  The 
Committee  express  the  opinion  that  it  might  be  regarded  as 
unjust  to  enable  such  finns  by  me;i.ns  of  State  aid  to  com- 
I)et-e  with  old-estabhshed  finus  in  the  same  industries,  and 
.also  that  it  would  be  very  difficult,  if  not  impossible,  to 
guard  against  wastefulness  and  inefl;cient  management.  The 
solution  in  these  cases  appears  to  them  to  lie  in  the  estab- 
lishment of  new  industries,  the  capital  for  whicli  should  be 
furnished  by  the  investor  or  by  the  indiWdual  partners  in 
the  business.  The  a.biLity  to  attract  the  necessary  ca.pitai 
will  depend  upon  the  inherent  soundness  of  the  proposition 
an  each  case. 

The  Committee  further  point  out  that  it  would  be  of  great 
assLstance  to  manufacturers  in  making  plans  for  the  future 
if  the  fnture  policy  of  the  Government  were  made  known  as 
early  a.s  possible  in  regard  to:  —  (a)  Fiscal  pohcy,  (b)  ration- 
ing of  raw  materials,  (r)  the  break  clause  in  connection  with 
the  termination  of  munition  contracts,  {d)  the  disposal  of 
national  factories  and  surplus  stores. 

Before  discussing  meajis  of  providing  credit  faoihties  after 
the  war,  the  Committee  give  »  shoi-t  explanation  of  oui' 
credit  system   as  existing  before  the  war. 

In  normal  times  the  amount  of  credit  varies  with  the 
amount  of  gold,  the  ne<.'e.ssity  for  keeping  the  gold  standard 
effective  acting  as  an  automatic  check  upon  the  expansion 
of  credit.  As  the  balance  of  indebtedness  of  this  countrj- 
with  foreign  countries  becanje  unfavoui-able,  arid  the  ex- 
changes in  consequence  moved  again.st-  us,  it  became  profit- 
able to  export  gold  to  pay  debts  abroad.  'ITie  consequent 
shrinkage  in  the  amount  of  gold  in  the  country,  and  the 
reduction  in  the  Bank  of  England  i-atio  of  reserve  to  lia.bili- 
ties  necessitated  a  rise  in  tlie  Bank  rate,  which  in  its  turn 
brought  about  a  general  rise  in  rates  of  interest.  This  rise 
in  interest  rates  had  a  twofold  effect.  It  attracted  gold  to 
this  country,  and  induced  gold,  which  would  otherwise  have 
been  exported,  to  remain;  secondly,  it  induced  iieople  to  pay 
off  loans,  and  discouraged  the  raising  of  new  ones.  If  the 
drain  of  gold  was  severe  enough  to  make  money  "  tight." 
it  became  difficult  to  renew  existing  loans,  and  this  caused 
the  sale  of  goods  and  produce  upon  which  the  loans  were 
secured,  so  bringing  about  a  fall  in  prices,  which  encouraged 
exports  and  discouraged  imports,  so  that  the  situation  was 
gradually  adjusted. 

Further,  from  the  point  of  view  of  purely  internal  trade, 
the  fact  tliat  gold  was  the  only  legal  tender  was  equally 
effective  in  preventing  an  undue  expansion  in  credit,  banks 
l>eing  obliged  to  maintain  a  projier  relation  between  the  ex- 
tension of  credit  facilities  and  their  available  supply  of  gold. 
Thus  the  gold  standard  acted  as  a  wholesome,  restraint  upon 
over-trading,  and  often  adjusted  situations  which,  unchecked, 
might  have  developed  ibto  a  se%ere  commercial  crisis. 

The  position  to-day  is  entirely  different.  As  there  is  no 
free,  international  market  in  gold,  the  oiX'ratJon  of  the  foreign 
exchanges  has  been  interrupted,  while  at  the  same  time  the  . 
internal  gold  circulation  has  been  replaced  by  a  cuiTency 
note  issue.  .\s  there  is  no  legal  hmit  to  the  amount  of 
currency  notes  which  may  be  issued,  there  is  therefore  no 
automatic  check  upon  the  expansion  of  credit.  The  ve.i"y 
large  extent  to  which  expansion  has  taken  place  is  shown 
by  the  fact  that  whereas  the  total  deposits  at  the  banks  of 
the  United  Kingdom,  exclusive  of  the  Bank  of  England, 
amounted  at  the  end  of  1913  to  £  1,07(1. 000 .(XW.  the  amount 
■of  deposits  is  now  nearly  f '2.000.000,000.  The  enonnously 
increasing  purchasing  power  thus  created  has,  in  the  Com- 
mittee's opinion,  been  one  of  the  main  factors  contributing 
to  the  general  rise  in .  prices. 

In  regard  to  the  position  after  the  war,  the  Committee 
express  the  opinion  that  it  is  essential  for  the  reconstitution 
of  industi'y  and  commerce  to  impose  restrictions  as  soon  as 
]K>ssible  upon  the  creation  of  additional  ci'edit  by  the  res-tora- 
tion  of  an  effective  gold  standa.rd.  To  attempt  to  lebufld 
industry  by  the  further  indiscriminate  expan.sion  of  credit 
would  endanger  our  ix>sition  as  the  financial  centre  of  the 
wcaid,  and  ■(\ould  inevitably  lead  befoi'e  long  to  grave  dis- 
aster. The  Committee  accordingly  .seconded  the  cessaTion 
of  State  boiTowing  as  early  as  pos.sible,  all  available  money 
ijeing  required  for  the  financing  of  commerce  and  industry. 
The  Committee  also  consider  that  any  Goverament  guai-antee 
to  bankers  to  enable  them  to  i^rovide  by  means  of  cjedits  foi' 
fixed  capital  expendituj-e  for  the  reconsftitution  of  industry 
is  undesii-able.  as  being  likely  to  occasion  a-  further  expan- 
sion of  credit  foUo^ve<l  by  an  additional  rise  in  prices.  It 
is  ai<?o  recommended  with  a  view  to  the  gradual  reduction 
of  credit  inflation,  arising  from  the  enormous  volume  of 
nhort-dated  Government  debt,  that  the  State  should  under- 
take funding  operations  .nt  an  early  date  for  this  purpose. 

As  to  banking  facilities  for  caiTying  on  ordinary  businesses, 
the  evidence  submitted  to  the  Committee  led  them  to  the 
opinion  that  the  situation  might  safely  be  left  in  the  bands 
of  the   banks.     To  enable   the   banks   to  give   facilities  for 


extended  credit  it  is  recommended  that  every  facility  should 
be  given  by  the  Government  to  enable  the  banks  to  issue 
any  new  share  capital  which  may  be  found  necessary  to 
strengthen  their  position.  It  is  tionght  that  the  lutioning 
of  available  supphes  of  raw  materials  vnll  provide  a  valuable 
guide  to  the  banks  in  selecting  the  directions  in  which  loans 
will  be  best  secured  and  are  most  urgently  required. 

The  policy  of  trade  organisation  which  is  now  in  evidence 
is  welcomed  by  the  Committee  as  furnishing  a  sound  basis 
for  the  granting  of  credit  facihties  to  industry.  They  also 
beheve  that  if  a  portion  of  the  new  issues  of  shares  which 
wMl  be  necessary  for  many  manufacturing  estabiishmenta, 
in  the  form  of  preference  shares  giving  a  good-  return  in 
dividends,  were  reseried  for  the  workpeople  in  these  estab- 
lishments, it  would  materially  assist-  both  financially  and  in 
other  equally  important  directions. 

The  Committee  consider  that  the  continuance  of  some 
measure  of  State  control  over  new  issues  is  desii-able  for  a 
certain  period,  and  that,  with  a  view  to  the  fuither  preven- 
tion of  unsound  piomotions,  the  Companies  Acts  might  be 
strengthened.  The  enormous  potential  increase  in  the  num- 
l>er  of  small  investors,  2S  .shown  by  the  figures  published  by 
the  National  War  Savings  Committee,  and  the  importance 
of  the  encouragement  of  this  tendency  for  the  rapid  recon- 
version of  trade  and  industry,  are  emphasised  by  the  Com- 
mitt-ee.  as  is  also  the  necessity  for  genuine  saving  to  make 
good  the  destruction  of  capital  during  the  war. 

In  regard  to  State  aid.  while  the  Committee  do  not  i-e- 
commend  the  guaranteeing  of  banks  by  the  Government  en- 
the  investment  of  pubhc  money  in  loans  to  persons  who  have 
been  unable  to  obt-ain  them  from  other  quarters,  it  is  con- 
sidered that  cases  of  hardship  may  arise  in  connection  with 
firms  who  have  undertaken,  under  considerable  'press-ure 
from  the  Government,  the  manufactui-e  of  munitions  of  war. 
To  meet  such  cases  the  Committee  suggest-  the  establishment 
of  a  small  committee  of  Government  officials  and  business 
men  in  leading  industries  to  consider  claims  of  this  kind  in 
the  first  instance,  or  to  act  as  a  tribunal  to  which  applicants 
can  make  appeal.  The  Committee  are  also  of  opinion  that 
it  would  be  of  very  great  assistance  to  manufacturers  and 
others,  who  had  been  prevented  from  forming  adequate 
reser\e^  by  the  present  high  rate  of  Excess  Profits  Duty,  if 
arrangements  could  be  made  by  which  a  proportion  of  the 
tax  would  be  retained  for  a  period  as  a  loan  upon  terms 
likely  to  secure  early  repayment. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readerg  are  innted  to  submit  particulars  of  7tew  or  improved 
dericei  and  apparatus,  which  will  be  published  if  cowndered  of 
sufficient  interest, 

A    Novel   Lighting   Fitting. 

Mr.  E.  W.  Fletcher  describes  in  the  Transactions  of  the 
South  African  Institute  of  Electrical  Engineers  a  novel  light- 
ing fitting  which  he  has  found  to  be  very  satisfactory  for 
special  positions.  As  will  be  seen  from  the  sketch,  fig.  i.the 
principal  features  of  the  fitting  are  high  insulation  of  the 
lampholder,  ease  with  which  a  holder  can  be  replaced,  and 
fi'eedom   from   vibration.     The  holder  is  carried   on   a   fibre 


Fig.  1.— A  Novel  Lighting  Fitting. 


ling,  so  that  any  ordinary  holder  that  has  a  shade  ring  can 
be  used,  and  the  insulation  is  much  higher  than  is  the  case 
with  in.sulat-ed  bushings.  Another  point  is  that  the  leads  to 
the  holder  can  be  left  slack,  and  a  new  holder  can  be  fixed 
witbout  any  difficulty :  anyone  who  has  tried  to  fix  a  new 
holder  on  to  a  fitting  with  a  nipple  w-here  enough  slack  wire 
cannot  be  got  down  the  pipe  will  appreciate  this  feature. 
The  spring  suspension  of  the  holder  prevents  loss  of  lamps 
through  their  faUing  out  of  the  holder,  and  is  also  a  valuable 
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feature  iu  tbe  c-a.se  of  'half-watt  lamps.  The  fuse-box  attached 
to  this  littiiig  consists  of  a  round  c-;ist-ii'oii  watertight  box 
tittei'l  with  Donnan  iV  Smith's  thumb  fuses,  the  leads  being 
arraiifjed  to  ejite.r  at  the  bottom  thj-ough  bushings,  and  leave 
through  the  top.  Ample  space  is  allowed  so  that  a  fuse  cyii 
be  leplaeed  without  buining  the  lingers  or  short-cii'cuiting 
with  the  sides  of  the  box. 

An  Automatic  Lamp  Reel. 

An  aaitoraatic  exteaision  reel  for  ekvtuic  lanui)s  designed  to 
be  used  in  factories  is  shown  in  the  acconiiwnying  illustra- 
tion, fig.  '2.  which  is  taken  from  Industrial  Manageiitenf.  The 
Tlie  reeJ  itself  is  !1  in.  in  diainetei-  by  '2  in,  in  width,  and  is 
provided  with  '25  ft,  of  iviiiforc-od  lord.  The  support  for  tihe 
itvl  is  provide<l  witli  a  swivel  joint  iierniitting  the  cord  to 
leiid  off  in  any  direction.  It  is  provided  with  an  automatic 
lock  so  that  any  [xsition  of  tlie  reel  and  any  amount  of  im- 
wound  cord  mav  be  held.     The  automa'tic  lock  catcihes  and 


The  ixitcait  water-c(xiled  toniiiiials  which  make  coul«ict 
direct  with  ext<>nsions  to  the  top  and  the  base  of  the  crucible 
are  of  punmetal,  machined  on  the  inside,  and  made  in  halves 
hinged  together,  and  jwovided  with  tightoning  bolts  to  en-wire 
perfect   t-onbict. 

The  bottom  water-cooled  tenninal  is  supixvrted  by  a  cone- 
pointed  pin  fixed  vertically  in  the  centre  of  a  sling  hanger 
cairri*'d  from  the  bottom  piate.  By  this  means  any  variation 
whioli  might  iwssibly  (K-ciir  in  tlie  vertical  alignment  of  tlie 
crucible  is  automaticjilly  atljustcd.  The  top  watt^r-cooled 
tenninal  is  maintained  Lx-ntnil  anil  stmidy  by  ineaii.s  of  two 
airms,  bored  and  fitt«^d  with  steadying  .spiral  spring.^,  which 
.■^lide  on  vertical  guide-r<Hls  with  adju.sting  nuts  attaclie<i  to 
the  plant.     The  anus  are  in.sula.tcd  from  the  tcrminjd. 

A  .slate  or  hainl-timber  t<>rminal  board  is  rigidly  fixtvl  tO' 
one  of  the  stajula.id.s,  and  is  fitted  with  thimbles  for  taking 
the  cables.  Suital)le  llexible  leads  connecting  the  board  to 
the  wat<r-cooled  terminals  a.re  supplied  with  the  plant.  .'V 
similar  arrangement  is  provided  for  the  water-cooling  i>fjx's. 
'Hie  top  extension  of  the  crucible  forms  a  conv(Miient  charging 
hopper  for  metal,  aaul  is  provide*!  with  a.  s]HM'ial  i-cfr,i('tor\ 
cover,  A  drain  .spout  is  fiijed  at  the  front  of  the  plant  as  :u 
.safety  outlet  for  tl'.e  metal  .sJiouJd  a  crucible  fail. 

The  interior  of  the  plant  comprises  a  thickness  of  insu- 
lating nia.t<^ria.l  ejntirely  covetring  the  steel  casing,  and  a 
Batterfea  t.iiangle  (  A  )  brand  refractory  .se<-tional  lining. 
The  sjinall  si)ac(»  between  the  lining  and  the  cnioible  is  filled! 
with  suitable  refractory  and  iion-condnctinB  material, 
•  The  heat  efticdency  of  the  electric  eiiicible  being  high,  the. 
cust  of  ixvwer  is  corresix>ndiugly  low,  whilst  the  ease  of 
handling,  cleanliness  of  oiiera.tion,  and  the  accua-a.te  regula- 
tion of  the  teniiperature,  and  consequently  the  good  quality 
of  metaJ  obtained,  a.ie  outstanding  features  of  merit.  The 
company  has  several  flesigijs  of  crucibles  still  imder  om- 
sideration,  but  the  broad  principle  iu  all  of  them  is  .shown 
by  the  above  diagrams.  'Phe  company  has  also  succe.ssful]y 
produced  tubes  which  are  hea.ted  electiically  in  a  siniilaj- 
manner,  and  can  be  used  for  the  manufacture  of  gases  of 
various  kinds,  for  the  reduction  of  oxides,  and  for  mau.r 
othei-  metailurgical  purposes. 


i'lG,  •!. — Al'tom.wic  L.\Mr  Reel. 

holds  the  cord  through  a  slow  backward  movement  alter  it 
has  been  unwound  to  the  de.sired  length.  To  rewind,  it  is 
mei'ely  necessai-y  to  give  the  cord  a  slight  pull,  which  un- 
locks the  catch,  and  the  reel  then 'automatically  rewinds  tthe 
Ard  as  the  person  holding  the  lamp  waJks  towards  the  reed 
holding  the  lamp  in  his  hand.  This  device  is  manufactured 
by  the  Cincinnati  Specialty  Manufacturing  Co.,  Inc.,  Cin- 
cinnati, Ohio. 

An  Electrically  Heated  Crucible. 
The  accompanying  diagram,  fig.  3,  ,shows  a  melting  plant 
adapted  for  use  with  a  patent  electricaJly-heated  crucible  of 
1.50-lb.  capacity  brass,  \vith  ,special  pouring  six>ut.  The  crucible 
itself  sei-ves  as  the  resistor  through  which  the  electi-ic  current 
is  pa.ssed.  and  is  so  designed  that  the  maximum  heating 
effect  is  produced  in  the  zone  where  actually  requii-ed. 


ELECTROLYTIC     PROCESSES. 


Pig.  3.— Side  .4nd  End  Elev.wions  of.  Electrically-Heated 
Crucible. 


The  plant  shown,  by  the  Morgan  Crucible  Co.,  Ltd., 
Battersea  Wor-ks,  Church  Road,  London,  S.W.,  is  aiTanged 
for  use  with  continuous  current,  but  can  be  arranged  for 
single-phase  or  for  one  phase  of  a  thii©e-phase  circuit.  The 
current  taken  is  approximately  1,000  amps.,  and  the  voltage 
approximately  '20  to  40  volts.  The  plant  is  aiTanged  to  tilt 
about  the  centre.  Any  of  the  well-known  means  of  regulat- 
ing the  electric  supply  can  be  used.  The  body  is  constructed 
of  a  cylindrical  steel  casing  bolted  to  cast-iron  top  and 
bottom  rings,  suppoi-ted  on  centre  trunnions,  to  one  of  which 
is  fitted  a  worm-wheel  engaged  with  a  worm,  and  the  tiltdng 
gear  is  operated  by  means  of  the  hand-wheel. 


All  of  the  metols  which  ar-e  derived  to-day  in  commeax-ial 
iiuantity  from  their  fused  salts  by  electrolysis  are  those  ex- 
ceptionally electropositive  metals,  w?hich  either  cannot  be 
obtained  at  all  in  appreciable  yields  by  strictly  chemic^id 
jneans,  or  can  be  obtained  thus  only  with  great  difficulty 
and  ait  grea.t  expense.  The  following  particulars  aa-e  taken 
from  the  Generml  Electric  Uevieiv  for  Kovember,  which  coai- 
tains  interesting  aa-ticles  on  this  subject. 

SociiiDii. — SocUum  is  obtained  at  the  cathode  by  the  electro- 
ly.<as  of  either  fased  caustic  soda  (NaOH)  or  of  fused  common 
salt  (NaCI).  Tlie  foiTuer  is  of  advantage  because  of  its  much 
lower  melting  point,  and  becau.se  the  escape  of  the  gas  freed 
ait  the  anode  do«s  not  have  to  be  considered.  Chloiine  gas,  on 
the  other  hand,  cannot  be  allowed  to  escape  pj'omiscuously, 
and  .so  must  be  used  to  make  bleach, 
'  or   collected    for    government    purix)ses. 

The  Castner  pix>cfess,  which  employs 
NaOH,  is  the  best  known,  and  is 
oi>ei-ated  in  America  at  Niagara  Palls- 
by   the   Electi-ochemical   Co. 

The  principal  details  of  the  Castner  cell 
ai'e  shown  in  fig.  1,  p.  27.  The  cui-rent 
enters  through  the  iron  anode  which 
surrounds  the  top  of  the  vertical  iron 
cathode.  This  cathode  extends  up 
through  the  bottom  of  the  cell,  passing 
through  a  cast-iron  pipe  or  collar  which 
is  attached  to  the  bottom  of  the  cast- 
iron  box  which  holds  the  moilten  elec- 
trolyte. The  space  between  ca.thode 
and  iron  pii>e  is  sealed  by  filhng  it  up 
with  the  melt,  which  is  then  allowed  to 
freeze.  A.  fine  nickel  gauze  diaphragm 
is  in.sert.ed  between  anode  and  Ciithotle 
to  prevent  globules  of  sodium  from 
reaching  the  anode  and  reacting  with 
the  water  vapour  fonned  there.  The 
molten  sodium  is  collected  inside  of  the 
chamber  from  which  the  gauze  dia- 
phragm is  hung.  In  practice  tbe  charge 
is  kept  in  a  molten  sta.te  by  projjer  regu- 
lation of  the  cunent  density.  Heat  radiation  is  reduced  by 
suitable  brici  lagging.  The  electrolysis  mu.st  he  perfanned 
at  a  fairly  constant  temperature  of  315  to  320  deg.  0.  This 
is  onlv  15  to  20  deg.  C.  above  the  melting  point  of  the  cans- 
tic  soda.  Even  a.t  S25  deg.  C,  the  yield  falls  nearly  to  zero. 
About  4.5  volts  (2.2  volts  decomposition  voltage)  are  required 
per  cell,  and  a.  direct  cun-ent  of  13  to  17  amps,  per  sq.  in.  is 
used.  "Tlie  cm-rent  efficiency  is  pa-obably  about  45  per  cent, 
and  the  energy  efficiency  about  22  per  cent.  About  0.50 
metric  ton  jterH.p.-year  is  estimated  from  the  data  at  hand. 
The  main  cause  of  the  low  efficiency  is  due  to  the  fact  that 
waAer  is  formed  at  the  anode,  which,  if  it  does  not  react  mth 
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..  .liiuiii  already   deposited    (which  is  apt  to  reach   the  autnle 
.  ..a^onaJly),  is  itself  decomposed  into  oxygen  and  hydrogen 
greater  or  less  extent. 

.\Iost  of  the  sodium  made  is  used  to  manufacture  sodium 

;inide  and  sodium  peroxide.    The  metal  has  also  been  tried 

.!■  drying  transformer  oils.    About  '2,000  tons  were  made  in 

a:  United  States  armually  before  the  war. 

I'ahium. — The  cell  comprises  an  iron  box  with  water-coole/1 

.ttom,    through    which    projects    an    insulated    conical    iron 

ithode.    Inside  the  box  and  insulated  from  it  is  an  annulai- 

iibon   Uning   which  ser\-es  as  anode.    The  temperature  of 

ic  bath  and  of  the  cooling  water  is  so  regulated  that  the 

111  bottom  is  covered  with  a  thin  protective  layer  of  solidified 

r.t.    The  deposited  metal  is  drawn  in  stick  form  as  soon  a.s 

lined  and  sufficiently  soUdified  at  a  speed  equal  to  the  rate, 

.  ciepo.sition.     One  advantage  of  this  method  of  removing  the 

l>osited  metal  is  the  smaller  tendency  for  metal  fog  to  fonu 

hich  sometimes  occurs  at  excessive  temperatures  and  under 

•  ludng  conditions.    Addition  of  oxidLsing  agents  to  the  bath, 

!    neutral  «ilts  in   some  cases,    will   destroy   the   fog.    The 

vplanation   of   the  phenomenon   is  not  certain.    It  consists 

i  (he  sudden  rise  from  the  molten  metal  (cathode)  into  the 

1 -ed 'electrolyte  over  the  metal  of  dark  clouds  whose  colour 

!>ends  upon  the  nature  of  the  cathode  metal.    These  clouds 

•in  to  dissolve  in  the  melt.    It  is  probable  that  the  clouds 

.nsist  of  colloidal  suspensions  of  very  finely  divided  particles 

i    the  fused  metal.    The  effect  of  the  fog  is  to  reduce  the 

irrent  efficiency  of  the  process. 

The  metal  is  at  once  obtained  in   pui-e,  solidified  massive 

form.    The  electrolyte  consists  only  of  fused  calcium  chloride 

{CaCl,)  held  at  a  temperature  of  780  to  800  deg.   C.    It  is 

-umated  that  one  of  these  ceUs  may  take  as  much  as  2.5 

.Its,  the  decomposition  voltage  being  only  3. '21  volts.    The 

•I'y  high  current  density  of  6.50  amperes  per  sq.  in.  is  used, 

iiich    would   account  for  the   high    voltage.    Practically   80 

-  r  cent,  of  the  potential  drop  is  at  the  cathode.    Prom  this 

;:iia,  assuming  a  current  efficiency  of  SO  per  cent.,  an  energy 

efficiency   of  only   10   per  cent,   is  obtained.    The  yield   per 

H.P.-year  is  thus  only  0.1  metric  ton.     But  little  infonnation 

lia.s  been   pubhshed  about  the  proce.ss.    The  present  output 

;>-ir  year  is  small,  probably  not  over  250  lb. 


A.  cast-iron  pot  set  m  bnckwork  b,  c,  nickel  anode: 

D,  cathode,  e,  metal  cjhndei  receptacle  for  sodium: 

F,  liberated  .sodium. 

Fig  l'. — Castneb  Sodiu.m  Furnacr. 


Magnesniin. — The  metal  is  marketed  in  both  iK)wder  and 
lick  form.  For  an  electrolvte  a  mixture  of  fused  dehvdraited 
iniollite  (KOI,  MgCL,  6H.0)  pln.s  one  mol  of  salt  (NaCl)  is 
-•■d.  During  the  electrolysis  MgDl,  is  added,  and  a  certiiin 
lount  of  calcium  fluoi-ide  (CaF,).  The  tempeiuture  of  the 
•it.  is  probably  750  to  8lX)  deg.  C.  From  laboratory  experi- 
■nts,  a  current  efficiency  of  75  per  cent,  may  be  assumed. 
1''.  energy   efficiency   is   probably   below   40   per   cent.    An 

■  •■rage  of  9  volts  per  cell  is  estimated.     Available  data-  would 
licate  a  yield  of  about  0.37  metric  ton  per  KW.-yeai". 
\luminium. — In  America  the  Hall 'process  is  used,  while  in 

'  illand  and  on  the  Continent  the  somewhat  similar  Heroult 
cess  is   worked.     The  Hall   cell   consi.sts  of   a  rectangular 

'  t-iron  box,  lined  with  carbon  which  ac;ts  as  cathode  until 
•  bott<jin  is  covered  with  the  molten  aluminium,  wliicli 
•n  sei-ves  the  same  purpose.  The  cunent  is  led  into  each 
'!  thiTjugh  a,  seri.es  of  graphite  rods  which  ,arc  distribut<»d 
lormly  in  the  cell,  dipping  down  into  the  fused  elc-ctrolyte. 
iiost  to  the  layer  of  molten  aluminium  at  the  bottom.     Tlie 

■/hen  aluminium  is  removed  ix'.ri<jdically   by  tapping.    The 

■  ^'d  clfctrolyfe  consists  of  cryohte  (.\1F,,  3NaF),  to  whicli 
i'|Ugli  pure  ahirmniuui  flourido  (AlF,)  is  added  to  bn'nd  the 
■it  to  the  foi-mula  AlF,,  2NaF  and  of  pure  alumina  (.XLO,). 
!!•  alumina  is  the  .oolute  and  the  cryolite  the  solvent;  in  the 

i--i*d  melt  the  alumina  is  decomposed  into  aluminium  at  the 

li;ode  and  oxygen  at  the  anode.    The  dex-ompo.sition  voltage 

ALO,  is  less  than  that  of  either  NaF  or  AiF,.   which  ex- 

I  una  why  it  nnd  not  its  solvent  is  electrolysed.    Alumina 

'■<  to  bo  continually  added  to  the  melt  to  compensate  for 

1  it  decrMnpope^l.     The  normal  current  efficiency  is  supix>sed 

l>e  90  to  95  per  cent.,  but  in  many  works  it  is  not  over 

'  l)er  cent.    An  average  efficiency  of  75  per  cent,  is  about 

'/at.    With  a  voltage  drop  of  5  to  6  volts  per  cell  (assuming 


2.2  volts  decomposition  voltage),  this  would  bring  the  energy 
efficiency  to  30  per  cent.  The  yield  per  H.p.-yeai-  amounts 
to  about  0.3  metric  ton.  Much  of  the  loss  is  due  to  metal 
fog  foiTuation,  the  teniperature  of  the  bath  bemg  some  900 
to  1,000  deg.  C,  which  is  maintained  by  the  heating  effect 
of  the  current,  while  aluminium  melts  at  about  665  deg.  C. 
The  anode  losses  are  high,  as  the  oxygen  libei-atcd  at  the 
anode  reacts  with  the  graphite,  forming  carbon  monoxide 
before  cstaping.  The  anode  effect  (the  anode  becomes 
covered  with  a  fihri  of  gas  ttirough  which  the  current  is 
able  to  ixiss  only  by  the  aid  of  the  formation  of  a  great 
number  of  nu'aute  arcs,  which  play  between  electrode  and 
electrolyte)  has  always  to  be  guardwl  against  by  keeping  the 
bath  in  proper  working  condition.  The  principle  of  the 
Heroult  process  is  the  same  as  in  the  Hall  process.  The  cell 
is  circular  instead  of  I'ectangular,  and  the  individual  anodes 
are  of  much  heaner  cross  section.  Each  cell  takes  about 
7,000  amperes  at  7  volts. 

Figures  showing  the  change  in  the  cost  of  aluminium  are 
of  interest. 

Method  of  Reduction. 
Old  chemical  (St.  Claire  DeviUe) 
Old  chemical  (St.  Claire  Deville) 
New  chemical   (Castner) 
Electrochemical  (Hall) 
Electrochemical  (Hall) 


Year. 

Pi-ice  per  lb 

1855    . 

..    $90.00    ... 

1886    . 

..       12.00    ... 

1889    . 

4.00    ... 

1889 

2.00    ... 

1911    . 

.20     ... 

CORRESPONDENCE. 


Letters  receired  by  ut  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  xoeek.  Correspimdents  skouLdjorward  their  communi- 
catiom  at  the  earliext  poxjcible  nwmeTit.  No  letter  can  be  publixhed 
unlets  we  hate  the  writer's  name  and  address  in  our  /ussession. 


The   Purchase  of  Appointments. 

Surely  it  is  an  error  of  judgmwit  on  the  part  of  the  Elec- 
TKlCAL  Keview  that  the  advertisement  under  Box  62-i8  in  the 
cmrent  issue  was  accepted,  or  have  you  purposely  brought 
it  to  light? 

If  it  does  not  come  within  the  Corrupt  Piactices  Act,  such 
an  offer  is  running  very  close  to  it. 

To  my  mind  it  is  a  despicable  form  of  bribery,  and  whilst 
I  cannot  imagine  anyone  entertaining  the  offer  who  has  the 
interests  of  an  undej-taking  at  heart,  th«  person  who  does 
so  for  his  own  interest  should  ponder  well  over  the  adver- 
tiser's boast  of  an   "  unblemished  character." 

Is  this  what  wo  are  to  expect  from  these  "  well  known  " 
engineers  of  the  "  profession  "  (sic),  who  by  reason  of  their 
•  xeeedingly  good  pay  whilst  in  the  safe  employ  of  the  Minis- 
try of  Munitions  have  been  able  to  save  sufficient  to  make 
such  oilers? 

\Viiat  chance  have  our  real  engineers  still  "out  there" 
against  coiTuption  of  this  kind?  We  look  to  you,  Mr.  Editor, 
to  see  fair  plav. 

B.   W.   Gothard,   A.M.I.E.E. 

Klectrical  Engineer, 
Aldcrahot   Gas,    Water,   £  District  Lighting    Co. 

Electricity  Works,  Faraborough,  December  ^rd,  1918. 

[We  entii-ely  a'gree  with  our  correspondent;  such  offers  as 
the  one  he  refers  to  are  highly  objectionable  and  contrarv'  to 
the  public  intere.st,  besides  being  unfaii-  to  those  who  are  in 
competition  with  the  advertiser.  Unfortunately  we  were 
not  aware  of  the  in.sertion  of  the  advertisement  until  after 
its  publication,  but  steps  will  be  taken  to  prevent  a  recur- 
rence.—Eds.  Elec.  Kev.] 


The   Royal  Albert   Hall. 

Referi-mg  to  thi.s  incident,  permit  me  to  amphfy  shghtly 
the  remarks  of  "  Electric  Supply  "  in  your  issue  of  6th 
inst..  and  to  point  out  that  the  action  taken  was  provoke<l 
by  the  attempt  of  the  management  to  break  a  conta^act 
entered  into  for  the  letting  of  the  Hall.  It  is  to  be  hoped 
that  it  may  be  a  useful,  lesson  to  those  who  have  been  in 
the  habit  of  suppressing,  and  who  wish  to  continue  to  sup- 
press, fre..'  spcocli.  free  publication,  and  free  assembly.  It 
may  ah^j  be  pointed  out  that  no  public  inconvenience  was 
sustained  by  the  method  adopted  to  prevent  such  suppres- 
sion, as  would  have  been  the  case  by  shutting  down  various 
electric  ligliting  stations  if  this  had  been  carried  out. 


Gloucester,  December  23rd,  1018. 


"VV.    Sisfon. 


Charfjing  Electric<Truck  Batteries. 

The  article  appeaijuig  in  the  ELECTRicAt,  Review  for  Decem- 
ber 20th  describes  a  very  ingenious  method  which  has  been 
adopted  for  charging  an  electric-truck  battery  in  the  case  in 
whici  the  u.=ers  of  the  battery  were  unable  to  obtain  a  small 
motor-generator  set. 
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The  <-iit:iiic(.-r  wuc.  ti.-vi.-t'il  tins  uietliod.  and  tlie  autoiuaitic 
gear  which  is  describ«l,  is  i.eitainly  to  be  t-oiijjni  tula  tod  upon 
the  successl'ul  and  economical  solution  oi  his  difficulty. 

Now  that  the  iwiKesibility  of  obtuining  suita.blc  chuj-gnig 
plant  has  been  roraovcd  the  disidvantaijes  of  the  method 
describwl  should  be  cleiuly  uuderst«x)d  before  any  user  who 
is  installini;  electric  trucks  dei-iiles  to  copy  it. 

If  the  battery  is  conuected  directly  to  the  luaous,  either  m 
series  with  a  motor,  or  in  series  with  a  resistance,  it  is  siib- 
jecteti  to  the  full  line  pressiire  to  e-arth :  that  is  to  say,  in 
the  case,  of  a  440-volt,  3  wire  supply  the  vt)ltage  to  earth  will 
be  220  volt's. 

In  many  cn.ses  these  electric  trucks  are  fitted  with  msulated 
wheels.  a"nd  in  these  cases  there  is  a  very  considerable 
danger  of  obtaining  a  shock  from  any  part  of  the  truck  to 
tvirth  unless  an  earthing  core  has  been  provided  on  the 
charging  plug.  Unfortunately,  many  of  the  importe<^l  trucks 
are  provided  with  plugs  in  which  no  pro^^sion  is  made  for  an 
•^rthing  core.  As  there  is  usually  slight  moisture  round 
the  battery  there  is  almast-  sure  to  be  a  leakage  to  the  frame- 
work of  tlie  truck,  and  the  danger  is  a  very  real  one. 

The  recommendations  of  the  Electric  Vehicle  Association 
are  very  strongly  in  favour  of  the  provision  of  an  earth  core 
on  the  chai-ging"  cable,  and  if  this  recommendation  has  been 
cai-ried  out,  or  if  the  truck  wheels  efficiently  earth  the  frame- 
work, the  danger  of  shock  is  eliminated. 

.\  still  more  serious  objection  is  then,  however,  met  with, 
as  the  battel?  itself  will  now  have  to  withstand  the  volta.ge 
to  earth,  and  several  cases  have  already  occuiTed  in  which 
the  leakage  over  the  outsides  of  the  battery  while  charging 
has  been  such  as  to  cause  serious  damage.  The  following 
extracts  are  taken  from  corre.spondence  witii  two  of  the 
principal  makers  of  truck  batteries  when  deaUng  with  the 
(juestion  of  the  use  of  a  method  of  charging  which  had  the 
same  disadvantages  as  the  method  now  under  discussion  : — 

(a)  "  The  great  disadvantage  is  that  the  battery  must,  be 
subject  to  the  full  200  or  250- volt  pressure  to  earth,  and  this, 
in  am-  opinion,  makes  the  method  quite  undesirable.  It  is 
not  a  question  of  great  risk  of  shock,  but  the  pressure  is  too 
high  for  tho  walls  of  the  cell  containers." 

(b)  "We  are  afraid  that  the  fact  that  the  battery  is  sub- 
ject to  220/250  volts  to  ea,rth  is  a  decided  disadvantage, 
pairticularly  when  it  is  borne  in  mind  that  the  outside  con- 
tainer of  the  cell  is  alive.  The  method  of  insulating  the  cells 
from  earth  is  only  designed  to  deal  with  much  lower  pres- 
sures, and  we  would  not  take  the  responsibility  of  recom- 
mending the  batteries  to  stand  up  regularly  to  a  higher 
pressure." 

It  is  true  that  in  the  case  described  in  the  article  the 
mains  pressure  is  only  250  volts,  but  in  the  rnajority  of  caises 
the  supply  is  at  a  higher  pressure,  and  even  in  the  case  of  a 
2.50-volt  .supply  it  is  quite  usual  for  one  main  to  occasionally 
become  earthed,  in  which  case  the  full  pressure  to  earth  is 
available  on  the  other  main. 

It  would  appear,  therefore,  that  while  tlie  ingenuity  of  the 
method  described  is  fully  recognised,  it  should  be  regarded 
as  a  war  measure  only,  and  not  good  practice  for  use  under 
normal  conditions.  ||_  yf^  Bosworth. 

London,  December  lith,  1918. 


The  Elecirical  Contractor. 

On  the  brink  of  a  boom  in  electrical  installations  in  private 
house,  factory,  or  wherever  it  may  be,  perhaps  a.  word  or 
two  on  this  subject  may  be  useful  to  both  intending  installer 
and  customer. 

It  has,  unfoi-timately,  occurred  in  very  many  instancea 
which  I  have  personally  become  acquainted  with,  that  the 
first  object  of  the  contractor  has  been  either  by  hook  or  by 
crook  to  book  the  conti-act.  This  over,  he  has  "  made  good  " 
by  employing  boys,  improvers,  or  any  other  cheap  labour-  he 
could  get  hold  of. 

What  has  resulted?  The  quality  of  the  installa&n  has 
suffered  in  consequence,  and  the  customer  has  paid  dearly 
in  the  long  run  for  acceipting  a  cheap  tender.  Again,  it 
.seems  quite  the  usual  thing  for  an  intending  customer,  after 
being  "  quoted  "  for  cei-tain  work  to  be  done,_  to  give  the 
job  to  another  less  conscientious  contractor  who  says  he  can 
do  the  job  for  so  much  less. 

The  customer,  not  being  versed  in  electrical  matters,  is 
not  in  a  position  to  decide  which  it  will  pay  him  best  to 
accept — the  one  that  is  a  Tittle  dearer  in  the  first  place,  or 
the  one  that  becomes  a  maintenance  job  indefinitely. 

The  loopholes  for  the  cheap  contractor  are  :  Young  cheap 
labour,  inferior  cable  and  material.  This  kind  of  thing 
occurs  where  a  number  of  contractors  are  pricing  for  certain 
work  without  a  S]5ecification  di-awn  up  by  a  practical  man. 
It  is  the  custom  at  pre-sent  among  customers  who  have  not 
a  lot  of  money  to  expend  on  electrical  work  to  bite  at  the 
lowe.'?t  price — very  often   to  their  .sorrow. 

I  am  afraid  that  the  coming  boom  wiU  bring  a  lot  of 
cheap  contractors  into  the  electrical  line,  and  it  may  be  some 
time  before  the  bad  quality  of  the  in.stallation  is  fotmd  out. 

It  seems  a  pity  that  so  many  rubbishy  qualities  of  elec- 
trical material  are  allowed  on  our  markets  to  tempt  the  dis- 
honest contractor — Japanese  lampholders.  ceiling  roses,  &c., 
-\merican  cable,  and  cheap  iron  conduit  are  the  curse  of  any 
decent  contractor.  Why  not  estabhsh  definite  standards 
which  contractors  would  have  to  adhere  to,  and  find  it  im- 
possible to  depart  from? 


There  will  be  sufficient  W(jrk  and  to  spare  yi  the  near 
future,  without  dishonest  under-cutting,  which  leaves  the 
customer  to  pay  tlic  piper.  The  Pha>iiix  Pire  Office  i-ules 
cjiiition  the  intending  customer  against  accepting  the  lowest 
tender  without  first  acquainting  him.self  with  the  quality  ol 
tho  material  and  workmanship  about  to  be  put  in. 

My  chief  rea.son  for  writing  these  short  notes  is  that  they 
may  lead  to  something  being  done  in  the  matter  by  the 
loading  contractors  to  clo.se  the  door  to  the  "  Do-yom--job-at- 
any-price-man,"  who  will  otherwise  become  a.  menace  to 
consumers  of  electricity.  Let  our  motto  be  a  "  Straight 
price  for  a  proper  job,"  and  the  betterment  of  the  electrical, 
profession.  ||_   powler. 

Liverpool,  December  29th,  1018. 

[The  exclusion  from  the.  market  of  inferior  materials  is 
one  of  the  objects  of  the  proix>scd  "  National  I'rovtng 
House,"  which  is  in  course  of  organisation  under  the  segis 
of  the  Institution  of  Electrical  Engineers,  with  the  co-opera- 
tion of  the  National  Physical  Laboratory  and  other  public 
bodies.  The  guarantee  under  penalty  of  good  workmanship 
and  material  provided  by  the  Electrical  Contractors'  Asso- 
ciation conesponds  to  tho  admii'ahle  aims  expressed  in  the 
la.st  paragraph  of  Mr.  Powder's  letter.  Thus  something  is 
being  done  to  improve  the  situation,  but  we  agree  that  this  is. 
only  the  commencement  of  the  work  that  is  nece.ssary. — 
Eds.  Elec.  Rev.] 


ELECTRICAL     TRADE     BENEVOLENCE: 
AN     APPEAL. 


Mk.  C  E.  Hunter,  the  chairmaji  of  the  Electrical  Ti-ades- 
Benevolent  Institution,  is  making  a  special  effort  on  behalf 
of  that  organisation  and  fund,  and  he  asks  for  the  co-opera- 
tion of  the  trade.  He  has  issued  an  appeal  in  which  he 
states  that  the  invested  funds  are  only  iy.fXlO  odd  and  the- 
total  revenue  for  the  ixist  yeai-  was  only  i'TSl.  We  beUeve 
that  everybody  will  agree  with  him  that  it  is  desirable  to 
put  the  Fund  on  a  better  basis,  "  worthy  of  the  most  pro- 
gresdve  business  in  the  kingdom."  He  is  eager  to  mark 
the  period  of  his  office  by  raising  a  large  sum  which  will  bear 
some  relation  to  the  impoiiance  of  fhe  electrical  ti'ade.  Most 
of  our  readers  are  aware  that  the  institution  cannot  at  pre- 
sent pay  pensions  save  out  of  revenue.  That  is  one  very 
good  reason  foi"  building  up  a  big  invested  capital.  Another 
important  reason  for  .supplementing  the  present  resources- 
is  the  increase  in  {he  cost  of  living  and  the  correspondingly 
decreased  value  of  grants  if  limited  to  the  pre-war  amounts. 
The  present  invested  capital  was  collected  prior  to  the  war 
largely  at  the  annual  festivals,  Ijut  during  the  past  four  or 
five  years  while  there  has  been  a  period  of  great  activity  for 
most  departments  of  electrical  engineering  industry,  the 
time  has  not  been  convenient  for  festival  dinners  or  energetic 
propaganda  schemes.  Those  who  ought  to  be  interested  in  the 
maintenance  of  this  fund  have  hardly  been  able  to  plead 
poverty,  and  we  believe  there  are  some  who  to-day  could  put 
the  institution  in  a  far  more  satisfactory  po.sition  without  feel- 
ing the  pinch.  What  has  probably  weighed  with  some  people 
during  the  war  has  been  the  fact  that  industrial  activity 
has  lessened  the  immediate  demands,  but  as  the  circular 
before  us  points  out,  after  the  overstrain  on  electrical  pro- 
duction engendered  by  the  war,  claims  on  the  fund  wiU 
become  heavier,  and  the  resources  should  now  be 
strengthened  to  enable  them  to  be  ready  to  meet  whatever 
needs  may  arise.  It  is  not  inconceivable  that  there  may 
yet  be  occa.sion  to  give  some  kind  of  assistance  to  discharged 
and  disabled  men  from  the  Forces.  We  hope  that  contribu- 
tions, large  and  small,  will  flow  in  to  Mr.  Hunter's  offices  at 
123-125.  Queen  Victoria  Sti-eet,  Ix>ndon,  E.G.  4.  It  is  our 
intention  to  pubhsh  a  hst  of  all  the  "  Hunter "  subscrip- 
tions and  donations  in  the  Electrical  Eeview. 


Tramway  Employes'  Working  Hours  and  Conditions. — 

Early  in  the  New  Year  the  two  Tramway  Associations  are 
to  discuss  with  repre-sentatives  of  the  National  Transport 
•Workers'  Federation  the  following  proposals,  which  have 
been  advanced  by  the  lattea'  organisation,  foj  new  working 
conditions  for  employes  on  municipal  and  company  tramways 
of  the  United  Kingdom  : —  ,        ,  ,  < 

That  the  working  week  .shall  consist  of  44  hours,  inclusive 
of  .signing  on  and  signing  off. 

That  eveiT,'  employe  shall  be  guaranteed  a  working  week  of 
44  hours  or  payment  equivalent  thereto.^ 

No  day's  work  shall  be  in  excess  of  eight  hours. 

In  no  circumstances  shall  a  I'eduction  in  the  working  day 
entail  a  reduction  in  existing  wages. 

No  spread-over  duty  shall  exceed  nine  hours,  inclusive  of 
meal  times  or  relief. 

.■Ml  national  holidays,  Sunday,  and  overtime  labonr  to  be 
paid  for  at  the  rate  of  time  and  a  half. 

All  employes  shall  be  granted  14  days'  hohday  annually, 
with  pay. 
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TO  "ELECTRICAL  REVIEW"  READERS. 


Owing  to  the  continued  increase  in  the  circulation 
of  the  ELECTRICAL  REVIEW  in  recent  months,  an 
Increase  which  has  become  accelerated  since  the 
signing  of  the  Armistice,  we  cannot  guarantee  that 
casual  copies  will  be  available.  The  only  way  to 
make  sure  of  securing  a  copy  regularly  as  issued,  is 
to  place  a  definite  order  with  a  newsagent,  or  else 
to  subscribe  direct  to  the  Publisher,  ELECTRICAL 
REVIEW,  4,  Ludgate  Hill,  London,  E.C.  4. 


Ix  the  annual  Report  of  the  Secretary  of  the  U.S.  Navy, 
made  public  in  TVashington  in  the  second  week  in 
December,  it  was  announced  that  "the  most  striking 
engineering  ■  accomplishment  during  the  year  was  the 
completion  of  the  electrically-propelled  battleship  Xeir 
Mexico,"  which  can  be  described  as  the  most  power- 
ful naval  vessel  afloat.  She  displaces  32,000  tons,  as  ■ 
compared  with  the  27,500  tons  of  H.M.S.  Queen  EU-abeth. 
The  result  of  the  trials  of  this  battleship,  it  is  said, 
confirms  the  judgment  of  the  Department  in  adopting 
this  type  of  machinery  for  the  battle  cruisers,  and  marks 
an  engineering  advance  which  will  aifect  battleship  con- 
struction the  world  over.  Secretary  Daniels  in  his  Report 
says  : — "  The  wisdom  of  this  decision  has  been  amply 
vindicated  by  the  performance  of  the  Xew  Mexico,  which 
has  been  tested  in  every  way,  her  trials  including  many 
more  than  those  specified  in  the  contract.  She  has  failed 
in  none  of  them  ;  the  operation  of  her  machinery  has  been 
highly  satisfactory  in  every  respect,  and  to-day,  in  this 
unique  vessel,  the  United  States  Navy  has  a  battleship 
which  has  no  peer  in  the  world's  navies,  not  only  for 
economic  propulsion  and  less  liability  to  serious  derange- 
ment, but  for  her  military  superiority  in  greater  manceuvr- 
ing  power  and  increased  under-water  protection."  Mr. 
Daniels  is  further  reported  to  have  said  that  all  capital 
ships  of  the  future  U.S.  Navy  are  to  be  electrically 
propelled. 

It  will  be  recalled  that  the  decision  of  the  Navy  Depart- 
ment led  to  the  bitterest  criticism,  not  only  from  engineers 
pecuniarily  interested  in  other  types  of  machinery,  but  also 
from  others  eminent  in  their  profession  who  had  no  pecuniary 
interest,  who  feared  that  an  experiment  was  being  embarked 
upon  which  would  be  fraught  with  national  calamity.  This 
report,  then,  is  a  stri  king  tribute  to  Rear- Admiral  (iriftin,  chief 
of  the  Bureau  of  Steam  Engineering,  and  his  able  assistants, 
who  gave  approval  to  this  new  method  of  propulsion,  and 
who,  despite  the  storm  of  protest,  never  lost  faith  in  the 
ultimate  triumph  of  electricity.  The  Electrical  World, 
commenting  on  the  Report,  states  that  had  the  system  of 
electric  propulsion  been  perfected  and  standardised  a  year  or 
two  earlier,  without  a  doubt  the  entire  new  United  States 
merchant  marine  would  have  been  equipped  with  it. 

On  reading  such  statements  as  the  above,  a  question  that 
naturally  suggests  itself — seeing  that  electric  driving  has 
been  found  satisfactory  in  other  Navies,  and  that  it  can  be 
safely  said  that  with  proper  design  and  application  electric 
driving  is  a  well-tried  and  successful  feature  of  both  gun  and 
turret  operation,  as  well  as  the  actual  propulsion  of  ships  of 
war — is  :  what  are  we  in  this  country  doing  in  the  matter  ? 

On  January  9th,  1014,  we  expressed  our  opinion  in  these 
columns  with  regard  to  the  statement  that  H.M.S.  Inrincihie, 
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the  only  modern  capital  ship  in  the  British  Xavy  fitted  with 
electric  power  throughout,  was  to  undergo  a  long  refit,  at  a 
cost  of  nearly  £200,000,  to  replace  the  electric  gun-operating 
gear  by  hydraulic  mechanism.  This,  it  should  be  remem- 
bered, was  not  on  account  of  any  failure  on  the  part  of  the 
electrical  gear,  but  simply  because  the  British  Admiralty 
was.  and  is,  an  institution  with  historic  prejudices — pre- 
judices that  die  hard.  At  the  time  we  preferred  to  regard 
the  refit  merely  as  an  incident,  which  in  no  way  reflected 
on  the  adaptability  of  electric  power  for  all  purposes  on  a 
naval  ves.sel,  such  adaptability,  in  fact,  having  been  already 
demonstrated  where  traditional  methods  had  less  influ- 
ence. Of  the  countries  that,  in  the  year  previous  to  the 
nrar,  had  secured  the  advantages  and  efficiency  that  are  con- 
sequent upon  the  use  of  electricity  on  board  ship,  progi'essive 
France  topped  the  list,  followed  clos^  by  the  U.S:A.  and 
Germany,  and  then  by  Austria,  Russia,  and  Japan  in  tm-n. 
Great  Britain's  place,  it  is  sad  to  relate,  being  at  the  very 
end  of  the  list. 

This  being  so,  we  are  tempted  to  inquire  whether  it  is 
compatible  with  the  dignity  of  the  profession  of  electrical 
power  engineering  in  this  country  patiently  to  endure  such 
a  state  of  affairs.  Are  we  going  to  sleep  over  it  ?  Or  are 
we  going  to  do  the  right  thing — and  do  it  now  that  we 
have  the  chance  ? 

'  In  our  opinion,  the  reconstruction  of  our  shipping  affords 
a  unique  opportunity  of  demonstrating  the  adaptability 
and  efficiency  of  electric  power  on  board  ship,  and  it 
behoves  all  concerned  to  see  to  it  that  the  opportunities 
which  are  at  hand  are  seized  upon.  A  start  in  the 
right  direction,  it  is  true,  has  been  made,  as  shown  by  the 
equipment  of  the  firet  British  sea-going  electrical  merchant 
ship,  the  s.s.  Wuhtij  Cas/le  (described  in  our  issue  of 
May  17th.  1018),  and  we  trust  that  this  will  prove  to  be 
only  the  forerunner  of  many  similar  enterprises.  It  is  to  be 
hoped  that  prejudices  will  have  been  severely  shaken  by  the 
events  of  recent  years,  and  that  in  consequence  the  powers 
that  be  will  be  in  a  better  position  to  appreciate  that  such 
innovations  as  we  have  referred  to  ai'c,  in  the  interest  of 
progress,  not  to  be  ignored. 


In  our  "  Correspondence "  columns 
'^'"rSess"'''"^  to-day  we  are  gently  taken  to  task  by 
Mr.  J.  C.  Williams,  of  Erith,  who  has  not, 
however,  quite  correctly  interpreted  our  meaning  ;  he  says 
we  referred  "  particularly "  to  the  adoption  of  the  tliree- 
phase  system,  but,  in  .fact,  we  merely  cited  this  as  one 
example,  out  of  the  many  that  could  readily  be  put  in 
evidence  of  the  general  rule — that  a  small  municipal 
undertaking  is  inherently  unable  to  take  any  risk  ;  it 
must  follow  the  beaten  track,  which  is  to  say  that  it 
must  not  be  enterprising.  Only  the  lan/e  undertakings  can 
aflford  to  experiment,  and  our  argument  was  directed  to 
showing  that,  as  the  municipal  boundary  system  inevitably 
implied  the  multiplication  of  small  undertakings,  it  neces- 
sarily hampered  technical  progress,  besides  producing  the 
other  ill-effects  that  we  mentioned. 

We  congratulate  Erith  on  having  adopted  the  three-phase 
system  so  long  ago  as  1 903  :  but  even  then  Erith  was  hardly 
a  pioneer,  for  electrical  transmission  and  distribution  on 
the  three-phase  system  was  in  use  in  the  United  States 
in  1804  for  lighting  and  power  (with  self-starting  a.c. 
motors),  and  the  Dublin  tramways  were  provided  with  three- 
phase  transmission  and  rotary-converter  sub-stations  in  1806. 
Manchester  is  precisely  one  of  those  large  undertakings 
which  can  materially  affect  progress,  and  it  has  done  so  ; 
though  the  five-wire  system,  unfortunately,  did  not  fulfil 
expectations,  it  was  an  enterprising  departure,  and  in  other 
ways  the  city  has  certainly  contributed  valuable  items  to 
electro-technology. 


As  for  the  steam  turbine,  it  was  fostered  and  developed 
mainly  in  the  works  of  the  Newcastle  and  District  Electric 
Lighting  Co.,  from  1888  onwards  ;  the  Cambridge  Electric 
Supply  Co.,  Ltd.,  from  1802 ;  and  the  Jiletropolitan 
Electric  Supply  Co.,  Ltd.,  from  1804.  So  far  as  we  can 
ascertain,  Halifax  adopted  the  turbine  about  1001,  not 
1807  :  and  before  1880,  oOO  Parsons  turbines  had  been 
built,  aggi-egating  4,200  k\v. 

Amongst  other  penalties  that  we  have  paid  for  excessive 
sub-division  is  that  of  being  tied  down  to  the  use  of  direct 
current.  Where  power  is  transmitted  r»  or  10  miles — still 
more,  50  miles — the  use  of  the  three-phase  system  is  most 
convenient,  appropriate,  and  economical  of  capitiil  and 
labour.  But  when  every  little  townshiji  must  ha\e  its  own 
little  station,  with  its  own  little  staff,  the  advantage  of  a 
storage  battery  as  a  reserve  is  obvious,  and  psirtly  from 
this  cause,  partly  owing  to  the  prevailing  fashion,  the 
D.c.  system  became  the  rule  in  this  country.  On  the 
Continent,  on  the  other  hand,  three-phase  is  practically 
standardised.  Few  of  our  stay-at-home  engineers  realise 
how  very  far  behind  other  European  countries  we  are  in 
this  respect. 

Wherever  a  supply  system  extends  over  a  large  area,  the 
three-phase  system  has  been  almost  universally  adopted  ; 
and  wherever  three-phase  supply  is  available,  three-phase 
distribution  is  the  most  suitable  and  economical  method 
to  employ.  Consequently,  on  the  Continent,  where  supply 
companies  have  been  allowed  to  develop  far  more  freely 
than  in  this  country,  the  three-phase  system  is  in  common 
use.  Moreover,  the  use  of  overhead  conductors  for  the 
transmission  system  has  familiarised  the  public  with  the 
idea ;  hence  the  prejudice  against  aerial  lines  which  is 
rife  in  this  country  does  not  exist  abroad,  and  overhead 
lighting  and  power  mains  ai'e  as  common  as  telegraph  or 
telephone  lines. 

Here,  therefore,  we  have  the  Board  of  Trade  Committee 
advocating  those  very  things — widespread  supply  areas, 
concentration  of  generating  plant,  and  overhead  mains=— 
which  on  the  Continent  are  commonplace. 


An  important  sentiment,  which  we 
The  "  Grievance  "  j^j^^g  j^^g  anticipated  would  find  forceful 
"  Unskilled  "  expression  after  the  war,  is  contained  in  a 
Man  as  a  Soldier,  report  issued  by  the  National  Amalga- 
mated Union  of  Labour.  The  skilled  man 
was  for  a  long  time  protected  from  compulsory  military  service 
by  his  essential  occupation.  It  had  to  be  so.  The  unskilled 
man  was -compelled  to  go  and  fight,  suffer  hardship,  and 
perhaps  die,  and  his  family  often  suffered  pecuniary  loss, 
and  will  continue  to  do  so.  The  skilled  man,  on  the  other 
hand,  Wiis  required — and  sometimes,  we  admit,  desired — to 
stay  at  home  earning  good  wages.  The  later  stages  of  the  war 
necessitated  that  from  certain  trades  even  skilled  men  should 
be  called  away  to  join  the  fighting  Forces ;  it  was  occasionally 
only  the  threat  of  military  service  that  made  them  ready  to 
end  some  of  their  disputes  which  held  up  war  supplies. 
Now  that  the  war  is  ended,  it  is  recognised  that  "  no  class 
has  been  harder  hit  by  the  war  than  the  so-called  unskilled 
man."  The  Union  mentioned  above  says  that  the  unskilled 
'men's  Unions  raised  no  protest  at  the  time,  but  in  days  to 
come  unskilled  men  will  expect  somewhat  different  treat- 
ment from  that  which  has  been  meted  out  to  them  in  the 
past.  "  If  they  are  good  enough  to  be  called  on  to  die  for 
their  country,  they  have  a  right  to  look  for  something  very 
different  from  the  hardest  and  dirtiest  wofk  and  the  worst 
wages,  which  have  been  all  that  their  country  has  hitherto 
had  to  give  them." 

The  Shp(field  Irnhpendent,  commenting  on  the  matter, 
says  : — "  The  unskilled  man  is  often  such  from  no  fault  of 
his.  He  is  the  victim  of  circumstance.  Fate  is  unkind. 
So  quite  light-heartedly,  when  danger  threatens  the 
country,  we  look  to  the  unskilled  man  to  stand  in  the 
breach.  The  unskilled  man  does  his  bit,  but  having  done 
it,  is  it  reasonable  to  expect  him  to  come  back  to  the 
country — his  country,  poor  chap  ! — and  submit  to  "  the 
hardest  and  dirtiest  work  and  the  worst  wages  ? " 
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There  is  an  important  point,  however,  that  the  Union 
and  the  Sheffield  paper  both  appear  to  overlook — namely, 
that  in  the  early  days  of  the  war  the  skilled  man  joined  up 
for  active  service  very  readily.  Indeed,  more  men  of  this 
class  joined  up  under  the  voluntary  system  than  proved  to 
be  in  the  national  interest  when  we  found  how  vitally 
necessary  the  production  of  munitions  iu  engineering  and 
other  works  was  if  we  were  to  hold  the  line  against  the 
enemy.  It  would  be  unfair  to  overlook  the  fact  that  at 
certain,  stages  of  the  war  it  became  imperative  that  skilled 
men  should  be  "  called  back  "  from  Prance  and  from  the 
Home  (,'amps  in  order  that  they  might  follow  their  industrial 
calling.  ( )n  the  other  hand,  the  unskilled  man  who  went 
away  to  light  and  comes  back  still  unskilled  will  feel  his 
jiosition  keenly  in  presence  of  the  dilutee,  whether  man  or 
woman,  who  has  had  the  opportunity  of  becoming  more  or 
less  skilled  while  he  himself  has  been  fighting.  "Will  the 
uiLskilled  fighter  agree  to  undergo  training  and  become  a 
skilled  man  or  dilutee  ?  And  shall  we  all  resolve  to  work 
together  to  take  advantage  of  the  industrial  boom  that 
ought  to  come  along,  so  that  there  may  be  work  for  all  ? 
We  can  find  many  bones  of  contention  if  we  are  so  minded, 
and  questions  such  as  the  above  can  only  be  settled  satis- 
factorily if  everybody  shows  good  feeling  and  a  resolution  to 
arrive  at  a  fair  and  ecjuitable  solution  of  the  problem.  The 
national  promise  to  do  well  by  those  who  have  fought  for 
us  must  be  fulfilled.  We  stand  under  quite  as  gi'eat  an 
obligation  to  them  as  we  do  to  Trade  Unions  who  claim  the 
fulfilment  of  Government  promises  respecting  the  reinstate- 
ment of  their  pre-war  rules  and  restrictions. 

So  far  as  electrical,  mining,  and  other  engineers  are  con- 
cerned, the  number  of  men  who  have  willingly  made  the 
supreme  sacrifice,  or  who  have  been  wounded  or  maimed  in 
the  war,  must  ha\'e  been  very  large.  Our  own  weekly  Roll 
of  Honour,  published  for  several  years  past,  has  shown  how 
great  the  electrical  losses  have  been.  We  do  not  know 
whether  it  will  ever  be  possible  for  the  authorities  to  classify 
the  casualties  of  the  war  according  to  trade  or  profession, 
but,  if  such  is  ever  done,  we  do  not  think  that  the  engi- 
neering sacrifice  of  life  and  limb  will  be  small  in  comparison 
with  those  of  other  sections  of  the  community.  After  all, 
the  war — "  an  engineer's  war,"  be  it  remembered — could  not 
possibly  have  been  won  without  the  technical  skill  and  know- 
ledge which  became  increasingly  essential  in  practically  every 
department  of  the  war  operations,  land,  sea  and  air,  right 
down  to  the  last. 

„,    . ,  The  transition  from  war  trade  to  peace 

The  Wire-Drawing  ,     ,     ■      ,,  e    ^     ■        ■  a 

Industries  trade  in  the  wire  manufacturing  indus- 
tries should  not  be  attended  with  quite 
the  same  difficulties  that  other  trades  will  experience,  but  the 
most  enterprising  firms  will  probably  be  well  advised  to 
leave  nothing  undone  that  can  be  effected  as  early  in 
advance  as  possible.  The  suggestion  that  each  important 
firm  should  be  represented  in  future  by  a  first-class  repre- 
sentative, experienced  in  the  trade,  has,  we  believe,  resulted 
in  the  decision  of  several  firms  never  again  to  present 
foreign  competitors  with  practically  a  clear  field  for  opera- 
tions. Many  of  the  most  formidable  (lerman  competitors 
attributed  no  small  share  of  their  success  in  these  markets 
to  the  efficiency  and  thoroughness  of  their  representatives. 
With  the  view  that  a  first-class  representative  stands  for 
efficiency  in  sales  organisation,  and  not  necessarily  for  cut- 
throat competition,  this  section  should  more  than  justify 
itself  wherever  it  is  introduced. 

The  apjwintment,  also,  of  representatives  and  agents  for 
foreign  markets  is  a  matter  that  can  lose  nothing  by  being 
attended  to  well  in  advance.  The  decision  to  have  nothing 
to  do  with  promiscuous  Russian  and  other  foreign  repre- 
sentatives is,  doubtless,  a  judicious  one  ;  and  several  British 
firms  will  probably  conjointly  appoint  a  sole  representative 
whose  qualifications  and  credentials  are  beyond  dispute  or 
criticism. 

A  further  section  to  which  increased  attention  will  be 
devoted  in  future  is  that  of  the  merchant  representation. 
Hitherto  some  of  the  British  firms  have  offered  no  preferential 
terms  to  merchants,  as  is  done  with  profit  in  other  trades,  with 


the  result  that  German  and  American  competitors,  adopting  a 
policy  the  exact  reverse  of  this,  have  benefited  considerably. 
Most  of  the  leading  firms  in  this  country  have  greatly 
extended  their  output  capacity  during  the  war,  and  one  of 
the  chief  anxieties  of  the  future  is  undoubtedly  the  neces- 
sity for  increased  turnover  to  justify  the  capital  expenditure, 
ilany  of  the  leading  American  firms  have  also  extended 
their  productive  capacity,  but  on  a  still  larger  scale,  we 
understand,  than  many  of  the  British  firms.  The  result 
seems  bound  to  be  increased  competition  between  the  two 
countries.  The  necessity  for  increased  efficiency  in  the 
sales  section  of  all  British  firms  thus  becomes  the  more 
apparent. 


Fuel  Economy. 


The  announcement  of  the  Coal  Con- 
troller that  the  altered  conditions  now 
liermit  of  an  increased  supply  of  gas  and  electricity  for  fuel 
and  lighting  to  domestic  consumers  will  be  heartily  welcomed 
not  only  by  the  consumers  themselves,  but  also  by  the 
electricity  supply  authorities  ;  and  as  at  the  same  time  the 
restrictions  upon  the  installation  of  gas  and  electrical  fittings 
are  completely  suspended,  their  pleasure  will  be  shared  in 
by  electrical  contractors  and  manufacturers.  The  restric- 
tions which  had  to  be  imposed  during  the  past  year  have 
greatly  hindered  progress  in  this  important  branch  of  the 
electrical  industry,  and  while  on  patriotic  grounds  they 
were  patiently  endured,  their  removal  will  confer  great 
benefit  upon  a  large  body  of  workers.  The  step  has  been 
made  possible  by  the  moderation  of  the  heavy  demands  upon 
gas  and  electricity  for  industrial  purposes,  consequent  upon 
the  Armistice,  which  has  enabled  a  larger  supply  to  be 
placed  at  the  disposal  of  household  consumers  ;  in  industrial 
areas  the  power  demand  has  naturally  fallen  off  enormously, 
affording  a  welcome  opportunity  to  the  station  staffs  to 
overhaul  the  plant  and  carry  out  the  many  necessary  repairs 
which  have  accumulated,  in  readiness  for  the  resumption  of 
the  load  when  manufacturers  have  compfeted  their  arrange- 
ments for  changing  over  to  peace  production. 

The  situation  in  the  contracting  business  has  been  very 
uncertain  since  the  Armistice  was  signed,  as  many  of  the 
Government  contracts  which  were  in  progress  came  to  a 
standstill,  and,  while  there  was  plenty  of  civilian  work  in 
contemplation,  customers  were  not  disposed  to  move  very 
energetically  .in  the  matter  until  the  conditions  were  more 
favourable  ;  the  removal  of  the  restrictions,  however,  will 
clear  the  air,  and  renewed  activity  may  be  confidently 
expected  to  result  therefrom. 


We  desire  to  di'aw  special  attention  to 
Co-operation      ^  letter  from  Mr.  H.  C.  Siddeley,  which 
mong    ma  er    .^ppgjj^.g  j^  ^^^  .i  Correspondence  "  columns 
Manufacturers.  ,  „  .  , 

to-day.     Our  own  views  on  the  pressing 

need  for  the  smaller  specialist  manufacturers  to  take  serious 
action  in  the  direction  of  co-operative  effort  in  either  pro- 
duction or  salesmanship,  or  both,  expressed  in  these  pages 
many  times  during  the  last  four  years,  were  reiterated  in 
our  leading  article  of  last  week.  The  comments- — whether 
critical  or  advisory— of  the  technical  Press  generally 
occasion  a  good  deal  of  discussion  in  the  circles  directly 
interested  in  the  particular  matters  ventilated,  but  under 
the  heavy  pressure  of  work  imposed  by  war  munitions 
production,  and  because  of  the  uncertainty  which  hung  over 
everything  while  hostilities  continued,  men  of  weight  and 
experience  have  often  been  "  too  busy  to  write,"  or  disinclined 
to  do  so,  until  the  times  were  more  propitious.  The  war  being 
practically  at  an  end,  the  subject  of  co-operation  seemed  to 
us  to  be  one  of  the  firet  for  serious  discussion  in  this  New 
Year,  and  we  trust  that  now  that  our  manufacturers  have 
got  their  heads  deeply  into  their  arrangements  for  securing 
a  long  period  of  profitable  industry  in  both  home  and  export 
trade,  those  who  are  best  qualified  to  deal  with  the  subject 
will  follow  the  excellent  lead  set  by  Mr.  Siddeley,  and 
express  their  views  through ,  the  medium  of  our  pages 
without  delay.  There  is  a  time,  when  coming  together;. in 
conference  may  reasonably  be  expected  to  lead  to  definite 
conjoint  action. 
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ELECTRICITY    SUPPLY    IN    SHEFFIELD. 


(Concluded  from  page  lO.j 


The  generating  plant  is  housed  in  a  lonsi,  lofty  room,  well 
lighted  from  the  roof  and  one  side  wall  :  the  original 
switchboard,  of  the  cellnlar  type,  is  mounted  on  a  gallery 
crossing  the  north  end  of  the  room,  but  the  new  switch- 
board is  arranged  along  the  west  side  wall,  with  a  gallery 
in  front  of  it,  from 
which  gangways  srive 
access  to  the  driving 
platforms  of  the  large 
generating  sets.  Be- 
neath the  switchboard 
gallery  are  the  offices 
for  the  station  super- . 
intendent  and  the 
operating  staff,  and 
the  chemical  labo- 
ratory. The  room  is 
lighted  with  half- 
watt  lamps.  The 
walls  are  faced  with 
white  enamelled 
brick  :  the  roof  is 
carried  on  steel  frame- 
work, and  is  match- 
boarded  to  prevent 
the  dripping  of  con- 
densed moisture  on 
the  generators,  for 
which  purpose  also 
iron  screens  are  sus- 
pended over  the  gene- 
rators. Two  cranes 
are  provided — one  to 
lift  aO  tons,  the  other 
with  two  lifts  of  50 
and  10  tons  respec- 
tively. 

The  generating 
plant  comprises    ten 

polyphase  sets.  In  the  earliest  part  of  the  station  two 
1,J00-KW.  Parsons  two-phase  turbo-alternators  with  revolv- 
ing armatures  were  installed,  but  these  have  recently  been 


replaced  by  two  Parsons  2,000-kw.  two-phase  geared  turbo- ' 
alternators,  the  turbines  running  at  .'>,000  r.p.m.  and  the 
generators  at  l.."iOO  im-.m.     We  give  a  view  of  these  sets  in 
tig.   13.     The  increased  economy  of  the  new  turbines  has 
enabled  them  to   be  mounted  on  the  original   ],500-K\v. 


Fig.  13. — Parsons  2,0ii0-kw.  Geared  Turbo-Alternators  at  Neepsend. 


TOuJensers  without  detriment  to  the  vacuum  obtainable. 
With  the  exception  of  these  two  sets  and  Xo.  Ca,  which  are 
mounted  at  floor  level,  all  the  turbo-alternators  are  set  on 
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concrete  pedestals  above  the  floor,  as  shown  in  our  illustra- 
tions, the  floor  level  of  the  basement  being  only  a  few  feet 
above  the  level  of  the  river. 

No.  8  set  is  a  Willans-Dick,  Kerr  4,500-KW.  turbo- 
alternator,  the  turbine  in  this  case  being  of  the  pure 
reaction  type  ;  Nos.  4,  5,  and  6  are  also  Willans-Dick, 
Kerr  sets.  No.  4  of  6,000  KW.  and  Nos.  5  and  r. 
each  of  8,500-KW.,  with  combined  impulse-reaction 
turbines  and  Willans  condensing  plant.  No.  6  con- 
densing plant  is  of  the  Willans-JInller  extraction  type, 
which  does  not  require  a  separate  air  pump.*  Nos.  3  to  (i 
have  six-pole  fields,  and  run  at  l,0(iO  R.p.m.  Nos.  7,  8, 
and  9  run  at  1,.")00  R.p.m.  ;  of  these  the  first  two  are 
Parsons  sets,  of  the  pure  reaction  type,  rated  at  8,500  k\v. 
each,  and  have  both  electrical  and  steam  auxiliaries.  We 
illustrate  Nos.  (!  and  (U  in  fig.  15,  and  No.  9  in  fig.  14  ;  the 
last  is  provided  with  a  Contraflo  condenser  and  Kinetic  air- 
pump,    made   by   Messrs.    Richardsons,  Westgarth    &   Co. 

Set  No.  6a  is  a  Westinghouse-Rateau  turbo-alternator 
of  2,000  KW.  capacity,  generating  at  3,300  volts,  50  cycles, 
three-phase,  at  8,000  r.p.m.  The  turbine-  is  of  standard 
design,  and  consists  of  a  velocity  element  followed  by  several 
Rateau  stages,  working  under  a  steam  pressure  of  200  lb. 
per  sq.  in.  gauge,  superheated  150°  F.,  and  exhausting 
into  a  vacuum  of  28i  in.  at  full  load. 


three-phase,    3,300/11,400-volt,     oil-insulated,    self-cooled 
transformers. 

Set  No.  9  is  a  Westinghouse  9,000-KW.  turbine  running 
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Fig.  16. — Progress  Diagram  op  Sheffield  Electricity 
Department. 

at   1,500  R.P.M.,  and  coupled  to  two  Siemens  alternators. 
The  steam  and  vacuum  conditions  are  the  same  as  those  for 


-Willans-Dick,  Kerr  s.'jOO-kw..  and  Westinghouse  2.000-kw.,  Tdrbo-Gexerators. 


The  armature  winding  of  the  generator  is  of  the  con- 
centric type,  matle  up  of  separate  bars  and  end  connectors. 
The  bars  are  insulated  with  mica  and  impregnated  before 
they  are  placed  in  the  semi-enclosed  slots. 

The  rotor  is  of  the  smooth  cylindrical  radial-slot  type, 
the  field  core  being  forged  solid  with  the  shaft.  The  field 
coils  are  held  in  the  slots  by  means  of  metal  wedges,  and 
the  connections  are  held  by  means  of  steel  and  bronze  rings. 

The  surface  condenser  is  of  the  double-flow  type.  The 
air  and  extraction  pumps  are  of  the  Le  Blanc  rotary 
valveless  type,  driven  by  a  20-h.p,  motor  at  1,440  r.p.m. 
A  separate  lift  pump  for  further  raising  the  condensate  is 
driven  by  a  5-h.p.  motor  at  1,440  r.p.m.  A  centrifugal 
circulating  pump  is  driven  by  a  separate  motor. 

The  generator  is  electrically  connected  to  two  1,250-K.v.A., 

*  See  Electrical  Review,  September  26th.  1913. 


the  2,000-K\v.  turbine  described  above,  and  the  general 
design  of  the  turbine  also  follows  the  same  lines. 

The  electrical  portion  of  this  set  was  supplied  by 
Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  and  was 
built  at  their  Stafford  Works.  The  plant  was  ordered  in 
the  autumn  of  191.')  for  very  urgent  delivery,  and  certain 
parts  existing  in  the  works  of  the  contractors  were  diverted 
by  the  Ministry  of  Munitions  for  the  execution  of  the  order. 
Thus  it  became  necessary  to  make  up  the  total  output 
required  by  combining  two  4,500-KW.  alternators  coupled 
in  tandem  and  running  at  1,500  r.p.m.  The  machines  are 
wound  for  6,600  volts,  and  operate  in  conjunction  with 
transformers  stepping  up  to  1 1 ,400  volts. 

The  turbine  set  throughout  is  fitted  with  solid  couplings, 
and  the  two  alternator-transformer  units  are  permanently 
connected  in  parallel  with  each  other,  and  are  supplied  with 
e.xciting  current  from  one  exciter. 
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Each  machine  has  a  normal  rating  of  (5,925  k.v.a.  at  any 
power  factor  between  0'6r>  and  imitv,  and  the  machines 
deliver  three-phase  current  at  50  cycles,  with  a  temperature 
rise  on  normal  full  load  not  exceeding  45°  C. 

The  design  of  the  generators  follows  the  makers'  standard 
practice,  ventilation  being  on  their  well-known  axial  system, 
and  the  rotor  core  and  shaft  ends  consistin<r  of  one  solid 


Flu.  17.    Frokt  Viev^'  of  SwiTCH(;t;AR. 


forging.  The  machines  draw  their  cooling  air  through  wet 
air  Alters  of  the  revolving  drum  type,  supplied  by  Messrs. 
Heenan  &  Proude. 

The  transformers  to  which  each  machine  is  connected  are 
of  Messrs.  Siemens's  three-phase  water-cooled  oil-insulated 
type,  with  a  transformation  ratio  of 
t), 600/1 1,400  volts,  and  a  temperature 
rise  on  normal  full  load  of  .Jo"  C. 
Each  transformer  is  fitted  with  the 
makers'  patented  expansion  vessel  to 
prevent  sludging  of  the  oil. 

No  difficulty  whatever  has  been  ex- 
perienced in  operation  with  the  some- 
what unusual  tiindem  arrangement, 
and  we  understand  that  the  plant  has 
responded  in  the  most  satisfactoiy 
manner  to  the  heavy  demands  made 
upon  it  during  the  war  period. 

The  apparatus  for  cleansing  and 
cooling  the  air  supplied  to  the  9,000- 
KW.  set  consists  of  two  90-in.  diameter 
"Heenan"  air  filters,  arranged  in 
paiallel,  and  driven  by  one  motor,  de- 
veloping l  H. p.,  through  machine-cut 
spur  and  worm  gearing.  Each  of 
these  filters  dealing  with  20,500  ch. 
ft.  of  air  per  minute,  the  combined 
capacity  of  the  set  amounts  to  41,0o0 
cb.  ft.  per  minute. 

The    machines    each    contain    two 
filtering  and   cooling   cylinders,  built 
up  of  galvanised  steel  by  Heenan  and 
Fronde's   patented   process  :  these  are 
slowly    revolved    through  water   con- 
tained   in    the    filter    tank,   which  causes  a  thin  film  of 
water   to   adhere   to   the   plate   surfaces.     The   air  passes 
through  the  narrow  annular  passages  between  the  successive 
layers  of  plates,  and  is  thoroughly  scrubbed  before  issuing 
at   the   outlet  of  the  machine  to  pass  to   the  alternator. 


Means  are  provided  for  scraping  out  of  the  tank  thje  sedi- 
ment resulting  from  the  extraction  of  the  mechanical 
impurities  from  the  air  entering  the  filters,  and  moisture 
eliminators  are  fitted  to  prevent  the  passage  of  loose  moisture 
to  the  alternator. 

The  governing  gear  of  No.  0,  which  is  operated  by  an  oil- 
relay  system,  has  prbved  particularly  satisfactory,  and  may 
be  adopted  for  other  sets  when  a 
convenient  opportunity  occurs.  The 
governor  is  c'ontrolled  from  the  switch- 
board by  an  electric  motor.  An  emer- 
gency oil-pressure  system  is  provided, 
which  is  operated  liy  a  Worth  ingt«n 
steam  pumj). 

Each  of  the  generating  sets, is  pror 
\ided  with  clecti'ically-driven  two- 
phase  auxiliaries,  controlled  by. switch- 
gear  mounted  near  the  tui'bine  :  in  ad- 
dition, Xos.  7  and  8  sets  have  steam  tur- 
bine-driven air  and  circulating  pumps. 
.\os.  (JA  and  ',)  are  the  only  sets  pro- 
vided with  air  filters.  All  the  turbines 
are  fitted  with  steam  separators  on  the 
main  steam  pipes,  and  Nos.  1  and  2 
have  motor-driven  cooling  fans  mounted 
alongside  of  the  bed-plates. 

All  the  generating  sets  are  provided 
with  their  own  exciters,  mounted  on 
an  extension  of  the  alternator  shafts. 
The  reciprocating  air  pumps  are  all  of 
the  Edwards  type. 

The  aggregate  output  of  the  plant 
at  full  load  is  .j',i,.")00  kw. 

The  generating  sets  are  cleaned  b\ 
women,  whose  work  is  highly  spoken 
of  ;  they  have  been  engaged  on  this 
duty  for  four  years,  and  take  a  pride 
in  their  work,  which,  we  understand, 
is  done  better  than  by  men. 

The  switchgear  is  mounted  on  the 
west  wall  of  the  turbine  room,  on  a 
gallery  which  extends  two- thirds  the  length  of  the 
building;  the  floor  of  the  gallery  is  on  a  level  with 
the  foot-pJates  of  the  large  generators,  with  which  it 
communicates  at  intervals  by  means  of  gangways.  The 
gallery  crosses  the  passageway  which  bisects  the  turbine 


Fig.  is. — Reykolle  Ironclad  Switchgear. 


room,  and  in  order  to  provide  for  the  admission  of  loaded 
wagons,  a  drawbridge  with  counterweight  is  provided,  which 
is  normally  lowered,  comiecting  the  two  sections  of  the 
switt^h  gallery.  The  whole  of  the  switchgear  is  of  Messrs. 
Iteyrolle's  make,  and  is  operated  by  hand  ;  the  wall  is  faced 
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with  white  enamelled  briuk,  and  the  instruments,  switch- 
handles,  &(.-.,  are  mounted  directly  on  it,  as  shown  in  our 
\iew,  t:g.  1 7,  All  the  generators,  are  provided  with  ilerz- 
I'rice  protective  gear,  the  operation  of  which  also  opens  the 
csciter  circuit. 


Fig.  19.— Revrolle  Ibonclad  Switch  ;  Sectional  Elevation. 

The  feeders  are  eijuipped  with  Keyrolle's  overload  and 
leakage  protective  system,  and  are  being  changed  over  U> 
the  split-conductor  system  of  protection  as  the  opportunity 
arises,  two  similar  cables  being  grouped  together  for  the 
purpose,  and  treated  tus  one. 

The  ironclad  switchgear  itself  is  placed  in  two  rooms 
behind  the  corresponding  sections  of 
the  switchboard  ;  the  latest  of  these  is 
shown  in  fig.  is.  The  switches  are 
of  a  very  substantial  type,  provided 
with  lioiler-plate-steel  tanks  and  ma- 
chined Hanged  joints ;  the  tanks  con- 
tain a  large  volume  of  oil,  and  all 
three  phases  are  housed  in  one  tank. 
These  tanks  and  top  plates  are  de- 
signed to  withstand  internal  i^ressures 
of  -100  lb.  [)er  S(|.  in.,  and  a  system  of 
\'ent  pipes  is  provided  to  allow  for  the 
exhaust  of  gases.  All  the  conductors 
are  completely  enclosed  in  metal 
chambers,  and  are  run  in  solid  in  com- 
ix)und,  or  surrounded  with  oil.  X<i 
insnlatoi-s  arc  exposed,  and  thereby 
cleaning  and  other  maintenance  costs 
are  avoided. 

Two   main   bus-bars   are    provided, 
which  can  'oe  interconnected  by  aswitcii 
capable    of    carrying    the     maxinium 
capacity  of  the  station,  or  run  separately 
(the  normal  condition).    The  switches 
are  arranged,  as  shown  in  fig,   I'.i,  .so 
that  by  changing  a  contact  plug,  which 
lits  into  a  socket  with  a  bayonet  joint, 
they   can   be   connected  to  either    bus- bar,    the    operation 
of  changing  over,  when  the  switch   has    been  run   back, 
being  a   matter   of    seconds.      An   indicator   is    provided 
to  show  whether  the  switch  is  on  the  top  or  bottom  bar. 
Above    the    bus  -  bar    contacts    is    seen    the    iron    vent- 
pipe.       The   switches    in    the    newer  part  of    the  station 


embody  various  improvements  over  those  installed  earlier, 
the  generator  panels  being  of  a  heavier  type  and  the  handle 
gear  of  an  improved  pattern,  with  lever  and  rod  connection 
instead  of  wire  rope  :  moreover,  the  automatic  mechanism 
is  contained  in  the  switch  hood  instead  of  being  mounted 
on  the  switch  wall.  The  jwtential  transformers  are 
situated  between  the  draw-out  switch  sections  and  the  bus- 
bar sections  of  the  gear,  and  cannot  be  got  at  without  first 
racking  out  the  swit<:'hes  :  and  the  bus-bar  contacts  are 
automatically  covered  when  the  switch  is  drawn  out,  so 
that* accidental  contact  with  any  live  part  is  impossible. 
The  switchgear,  as  a  whole,  is  of  very  massive  construction, 
and  ha.s  fieen  aptly  compared  with  heavy  hydraulic 
machinery. 

Provision  is  made  for  dividing  the  new  part  of  the  bus- 
bars from  the  old  at  the  central  passage-way  by  a  hand- 
operated  oil-break  switch  :  the  bus-bars  can  also  be 
sectionalised  by  means  of  couplings  between  the  panels  if 
recjuired. 

The  switch  room  has  a  concictc  roof  and  tloor,  and  is 
well  lighted  from  the  side.  Coloured  lamps  on  the  front 
of  the  board  show  whether  the  switch  is  in  or  out,  and 
on  which  bar,  as  the  position  of  the  handle  does  not  give 
this  information.  ^ 

Rotary  synchroscopes  are  provided,  carried,  with  the  volt- 
meters, on  brackets  which  enable  them  to  Ije  seen  from 
cither  end  of  the  gallery,  Tlluminated  signalling  boards 
are  suspended  above  the  cranes  in  each  half  of  the  station, 
which  enable  the  attendants  to  signal  instructions  to  the 
drivers  ;  to  call  attention  to  these  boards  through  the  roar 
of  the  running  machinery,  various  devices  were  tried, 
without  success,  but  a  Klaxon  horn  .solved  the  difficulty, 
and  has  proved  completely  satisfactory.  Illuminated  signals 
in  the  boiler  house  are  also  provided. 

The  old  switchboard  is  now  used  entirely  for  the  control 
I  if  the  station  power  plant,  which  is  driven  by  two-phase 
motors  ;  it  is  coupled  with  the  main  board  through  three 
i',0O0-K,v.A,  sets  of  8cott-connected  transformers  reducing 
the  pressure  from  11,000  to  2,000  volts.  The  auxiliaries  are 
worked  at  2,000  and  200  volts,  and  are  controlled  by 
Reyrolle  switchgear,  with  Berry  transformers  when 
necessary,  Uuplicate  supplies  are  taken  to  the  pump 
rooms  from  the  main  and  auxiliary  boards  to  ensure 
continuity  of  operation. 

An  automatic  intercommunication  telephone  system  of 
the  dialling  tyjie  gives  ready  communication  between  all 
parts  of  the  station. 


— SWITCUUILVK   IN    Sl.lI-SXATION    {.MAIN    .S\\  Ui;]l    "N    Ll  i   1  ;. 

While  the  station  is  practically  complete,  there  remain 
a  few  finishing  touches  to  be  added.  A  fitting  shoj 
is  to  be  erected,  but  in  the  meantime,  a  room  below 
the  switchboard  is  used  for  this  purpose.  There  is 
an  admirably  arranged  fire-proof  oil  store  adjoining  the 
station,   with    five    underground   tanks   in   concrete,  three 

D 


86 


THE    ELECTRICAL    REVIEW.    [Voi.84. 


No.  2,146,  January  10,  1919. 


beinu;  of  1.500  gallons  capacity  and  two  of  500  gallons 
oacb.  The  oil  is  raised  from  these  l)y  Bowser  sclf- 
nieasnring  pumps,  with  which  a  miswke  is  practically  im- 
jKis^ihle.  Near  the  store  is  tlic  welfare  and  amiiulance 
department,  presided  over  by  two  capable  women  attendants, 
who  deal  with  some  l.i'oo  cases  a  year — most  of  them,  of 
course,  of  minor  importance.  A  piiy  ottice  is  also  provided, 
and  a  system  has  been  adopted  which  enables  the  whole  of 
the  employes  to  be  paid  in  nine  minutes.  Fire  pumps  are 
installed  in  the  tower  pump  house,  which  are  used  to  keep 
the  cooling  tower  timbers  siiturated  inside  and  outside, 
every  tower  being  sprayed  once  a  week  ;  these  pumps  also 
serve  the  tire  hydrants. 

In  addition  to  the  extensions  at  Neepsend,  of  course  all 
other   departments   had    to  expand    in    proportion.      The 


Fig.  21.— Load  Charts.  I'.il-t  and  191S. 

Plains  Department  had  to  make  provision  for  distributing 
the  extra  amount  of  current  generated,  which  involved  the 
laying  of  91  miles  of  cable,  the  erection  and  equipment  of 
new  sub-stations  in  diflferent  parts  of  the  City,  and  the  in- 
stallation of  additional  switchgear  and  other  controlling 
apparatus  in  many  of  the  existing  sub-stations.  During 
the  war  period  new  works  under  the  purview  of  the  Plains 
Department  were  put  in  hand  representing  an  expenditure 
of  approximately  t2;!G.27G. 

Here,  as  elsewliere,  the  progress  of  work  was  limited  by 
the  shortage  of  labour.  When  caiTying  out  large  feedei-- 
cable  extensions  from  Neepsend  to  the  east  end  of  the  city, 
the  work  was  proceeded  with  at  night  by  lighting  the 
trenches.  Advertisements  were  issued  for  week-end  work, 
to  attract  men  who  were  free  from  other  employment  only 
at  that  time,  and  special  arrangements  were  made  for  paying 
them  on  the  spot  each  Sunday  night,  (lood  results  accrued 
from  this  procedure,  and  the  completion  of  the  work  was 
considerably  expedited  thereby. 

Another  innovation  which  was  introduced  as  a  result  of 
the  necessity  of  working  with  such  a  fine  margin  between 


capiicity  and  demand  was  a  complete  private  telephone 
system  connecting  the  department  directly  with  most  of  the 
large  electric  furnace  installations,  spi'cial  facilities  being 
granted  by  the  Ministry  of  Munitions  for  the  construction 
of  these  lines.  The  advantage  of  this  intercoiniectinn  was 
that,  in  cases  of  emergency,  such  as  a  breakdown  at  the 
station,  shortage  of  coal,  or  any  other  contingency,  the 
department  was  able  immediately  to  control  the  heavy 
demand  for  furnace  requirements  during  the  continuance  of 
the  difficulty,  and  thereby  to  prevent  the  necessity  of  shutting 
down  one  or  more  sections  of  the  general  supply. 

Female  labour  was  introduced  into  the  work  of  the 
department,  with  very  creditable  results  ;  women  arc 
performing  work,  in  some  cases,  of  the  roughest  description, 
under  conditions  far  from  ideal.  The  department  had  no 
women  employes  on  its. books  in  191  t  ;  the  female  staff 
now  numbers  150,  engaged  in  such  duties  as  coal  handling, 
stoking,  boiler  cleaning,  ash  handling,  general  labouring," 
engine-room  cleaning,  coal  weighing,  stores  assistants, 
switchboard  operating,  motor-car  cleaners,  as  well  as  an 
office  staff  of  48  and  4  meter  resulers. 

In  Slieffield  the  mains  are  mostly  laid  in  cast-iron  pipes, 
a  fortunate  circumstance,  as  during  the  war  it  was  possible, 
in  many  cases,  to  draw  new  cables  into  spare  j)ipcs  which 
were  available,  thereby  avoiding  a  considerable  amount 
of  excavation  ;   only  a  few  armoured  cables  are  used. 

The  cables  are  paper-insulated,  lead-covered  and  vary 
in  size  from  0'025  sq.  in.  concentric  to  0-5  concentric  for 
high-tension,  and  0'025  three-core  to  0"25  three-core  e.h.t. 
The  centre  part  of  the  City,  together  with  some  of  the  outlying 
districts,  is  given  a  two-phase  supply ;  part  of  this  is 
supplied  from  the  old  Sheaf  Street  station,  all  of  which 
is  two-phase  generation,  the  other  districts  being  supplied 
from  Neepsend  through  Scott-connected  transformers,  which 
vary  in  size  from  2.')0  to  2,000-k.v.a.  From  the  end  of 
1914  to  March  25th,  1918,  65  miles  of  3-in.  pipes 
were  laid,  and  51  miles  of  e.h.t.  and  h.t.  cable  was 
drawn  in,  together  with  20^  miles  of  low-tension  cable. 
All  the  K.H.T.  feeders  out  of  Neepsend  are  0*25  three-core 
E.H.T.  In  several  cases  two  of  these  feeders  have 
been  arranged  for  split-conductor  working,  foi-ming  a 
10,000-K.v.A.  feeder.  We  give  a  view  of  the  switchgear 
in  a  typical  sub-station,  showing  one  of  the  large  split- 
conductor  switches  ;  the  load  on  these  switches  varies 
between  (i,000  and  10,000  k.v.a.  The  main  switch 
is  capable  of  carrying  750  amperes,  and  the  breaking 
capacity  is  put  down  at  100,000  KW.  This  sub-station 
was  erected  before  the  war,  and  is  now  associated 
with  an  electric  furnace,  sjiare  land  ha\ing  been  available 
on  the  site  belonging  to  the  Corporation.  Thus  the  furnace 
was  brought  to  the  sub-station,  the  steel  works  growing 
up  round  the  latter — an  inversion  of  the  usual  procedure. 
Messrs.  Reyrolle's  switchgear,  of  the  type  similar  to  the 
smaller  sizes(illnstrated),  is  used  on  all  the  e.h.t.  sub-stations. 
The  outgoing  circuits  have  overload  protection,  the  trip 
gear  being  operated  by  a  primary  battery. 

Ninety-iive  per  cent,  of  the  cables  used  in  Sheffield  are 
of  Messrs.  W.  T.  Glover's  manufacture.  The  e.h.t.  cables 
are  provided  with  the  maker's  patent  test  sheath,  the  value 
of  which  is  much  appreciated.  A  novel  method  of  identi- 
fying the  cables,  devised  by  Mr.  W.  .J.  Howard,  mains 
engineer,  is  about  to  be  brought  into  use  in  all  the  new 
feeders  to  be  laid  to  the  Blackburn  Meadows  station  ;  it 
consists  in  drawing  on  the  lead  sheaths  one,  two  or  more 
corrugated  ribs  on  the  external  surface,  by  means  of  which 
a  cable  can  be  identified,  not  only  by  sight,  but  also  by 
touch.  This  corrugation,  running  the  whole  length  of  the 
cable,  can  be  seen  at  any  opening  that  may  be  necessary 
thus  avoiding  the  use  of  labels,  which  are  often  lost,  or 
illegible  when  required.  The  mains  are  laid  along  a 
frontage  of  195j  miles,  there  being  43(i|  miles  of  3-in. 
pipe  laid  in  this  frontage,  together  with  38  miles  of  4-in. 
pipes,  into  which  are  drawn  185  miles  of  h.t.  and  e.h.t. 
cable  and  l(i8  miles  of  low-tension  cable,  exclusive  of  the 
traniway  feeders. 

The  total  number  of  eleotric  furnaces  connected  to  the 
mains  is  5 1  ;  these  are  of  \arious  types — namely,  27  Heroult, 
14  Greaves-Etchells,  8  Electro-Metals,  and  one  each  of  the 
Rennerfelt,  Kjellin,  and  Chetwyn  types.  There  are  also  12 
rolling  mills  connected,  the  largest  motor  being  of  (jOO  H.P., 
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A.c.  There  are  217  motore  on  hire,  agsrregatiug  S55  H.r., 
and  52  cookers,  rated  at  327  kw.  The  load  is  continually 
growing,  the  maximum  demand  having  increased  from 
lL'..ii:i  K.v.A.  in  ini4  to  o8,90n  K.v.A.  in  19is,  as  will  be 
seen  on  the  accompanying  load  curves  (tig.  21).  The 
station  load  fa<'tor  has  remained  during  the  four  years 
practically  constant  at  40  per  cent. 

The  "emergency  station"  which  is  lieing  erected  at 
Blackburn  Jleadowswill  contain  plant  of  2)^,1  miOkw.  capacity, 
the  boilere  being  of  Stirling  and  Clarke-Chapman  make,  and 
the  turbo-generatore  by  Parsons,  Willans,  General  Electiic 
Co.,  and  the  British  Thomson- Houston  Co.  Spray  coolers 
have  been  adopted  instead  of  cooling  towers. 

The  Sheaf  Street  station  is  rated  at  4,iioii  kw.,  and 
Kelhani  at  ."i,72.")  kw.  A  new  station  is  in  contemplation, 
to  be  of  no  less  than  100,1100  kw.  capacity,  so  it  will  be 
seen  that  Shettield  is  not  going  to  rest  on  its  laurels. 

This  article  would  not  be  comjilete  without  some  refer- 
ence to  the  other  side  of  the  subject — from  the  consumer's 
point  of  view.  The  undertaking,  like  others,  has  felt  the 
effects  of  the  increased  cost  of  coal  and  labour,  and  the 
higher  rate  of  income-tax  ;  but,  owing  no  doubt  to  the 
greater  economy  attained  with  the  newer  generating  plant, 
the  consumer  has  not  felt  them  to  the  same  degree.  The 
a\erage  prices  obtained  during  the  past  five  years  arc  as 
follows  : — 

I'JiS.  1917.  1916.  1915.  1914. 

Light  and  heat   ...     2-32d.  2-22d.  2'17d.  2-34d.  254d. 

Power      'TPd.       Hd.  -Tld.  •;2d.  'TSd. 

Total  avcratre price      'SSd.       Sod.  'SSd.  'STd.  ri3d. 

It  will  be  seen  that  there  was  a  marked  reduction  in  the 
average  price  for  lighting  and  heating  from  1914  to  19  Ki, 
and  the  present  price  is  lower  than  in  1915  ;  power  charges 
also  fell  somewhat,  but  now  exceed  the  pre-war  average. 
The  over-all  average  price,  however,  has  fallen  by  2 1  per 
cent.,  and  an  analysis  of  the  figures  indicates  that  the  power 
output  in  1914  was  o'")  times  the  lighting  and  lie;iting 
output,  wherea,s  in  1918  the  ratio  was  no  less  than  IG  :  1. 

The  tariff  which  is  in  force  is  given  briefly  below  : — 
Lighting,  4d.  per  unit,  or  4d.  per  unit  less  50  per  cent., 
subject  to  a  minimum  payment  representing  4),  hours'  use 
per  day,  for  3(55  days  a  year,  of  the  maximum  number  of 
lamps  in  use  at  one  time  ;  domestic  rate,  all  purposes,  10  per 
cent,  per  annum  on  the  net  assessment,  plus  ^d.  per  unit  ; 
outside  lighting,  2d.  per  unit ;  picture  tneatres,  3id.  \)er  unit 
for  lighting,  l^d.  per  unit  for  lanterns  or  power :  works 
lighting.  Id.  per  unit,  subject  to  an  agreement ;  heating. 
Id.  or  id.,  subject  to  minimum  payment ;  power,  according 
to  mode  of  use,  2d.,  Hd.,  or  l^Ci.  (continuous  working),  up 
to  1 3'7  units  per  day,  with  discounts  up  to  40  per  cent,  for 
205  1"7  units  per  day. 

An  alternative  charge  for  power  of  £4  per  k.v.a.  of- 
maximum  demand,  plus  ^d.  per  unit,  is  offered  for  high- 
pressure  supply  in  l>ulk.  It  is  interesting  to  note  that 
electric  furnaces  are  charged  at  the  jxiwer  rate.  The 
tariff  was  increased  in  1916  and  1917  liy  the  addition  of 
10  per  cent,  to  charges  over  2d.  per  unit  and  33^  per  cent, 
to  charges  of  2d.  and  under ;  and  from  September  last  the 
latter  increase  was  raised  to  45  per  cent. 

In  addition  to  the  supply  undertaking,  the  department 
carries  on  a  considerable  contracting  business,  the  accounts 
of  which  are  kept  distinct  from  those  of  the  supply  :  in 
1917-18  the  revenue  of  this  branch  was  £47,923,  and 
the  working  expenses  were  £44,393.  The  department  was 
responsible  for  the  installation  of  (;,356  H.v.  of  motors, 
out  of  a  total  of  18,291  H.p.  connected  during  the  year. 

The  diagram  on  page  33  (fig.  lfi)ishows  graphically  the 
progress  made  by  the  undertaking  during  the  six  years  which 
have  elapsed  since  we  last  gave  details  of  its  progress  ;  it 
will  be  seen  that  development  has  taken  place  at  a 
phenomenal  rate.  Throughout  the  whole  of  the  pro<"eedings 
connected  with  the  work  of  the  extensions,  the  Electricity 
Supply  Committee  showed  that  it  was  fully  alive  to  the 
urgency  of  the  situation,  and  never  hesitated  tn  depart  from 
official  procedure  in  the  interests  of  the  undertaking  and  to 
meet  the  national  interests,  whenever  it  was  necessary  to  do 
so,  and  allowed  the  engineer  to  carry  on  unencumbered  by  a 
too  close  regard  for  adherence  to  rigid  regulations,  which 
may  be  very  necessary  under  peace  conditions,  but  at  times  of 
emergency    often    have    a    retarding    influence,    with    no 


compiensat'ng  advantage.  We  trust  that  the  city  will  con- 
tinue to  advance,  and  that  the  electricity  supply  department 
will  both  contribute  to,  and  share  in,  its  prosperity. 

A  total  of  194  employes  left  the,  department  for  service 
with  His  Majesty's  Forces,  of  whom  21  have  been  definitely 
reported  killed. 

In  conclusion,  we  must  express  our  thanks  to  Mr.  S.  E. 
Fedden,  engineer  and  general  manager  of  the  undertakinp, 
for  facilities  for  preparing  this  article,  to  Mr.  H.  E. 
Yerbury,  deputy  general  manager,  ]\Ir.  Cuthill,  assistant 
engineer,  j\Ir.  Taylor,  constructional  engineer,  and  to  all 
the  membere  of  the  staff,  who  most  courteously  afforded 
us  assistance  and  information. 


ELECTRIC     FURNACES     IN     THE     NORTH 
OF     SPAIN. 

[by  (juk  special  correspondent  in  spaik.] 


A  coMPANV  (Altos  Hornos  de  Vizcaya)  has  recently 
installed  an  electric  furnace  in  its  works  at  Baracaldo, 
near  Bilbao,  for  the  production  of  specially  refined  steel. 
The  furnace  is  of  the  "  Electro-Metals "  type,  producing 
25  tons  of  steel  at  eiich  charge.  The  plant  has  been  running 
experimentally  for  some  months,  but  the  staff  is  now  con- 
x'ersant  with  its  working,  and  is  operating  the  furnace 
continuously  when  the  snpply  of  materials  will  allow  of  it. 

Three-phase  current  is  supplied  by  the  Sestao  power 
house,  and  is  transformed  to  two-phase  by  means  of  two 
transformers  coupled  up  in  "  Scott  "  connection. 

The  furnace  is  built  of  refractory  brick  strengthened  on 
the  exterior  by  steel  slabs.  The  furnace  bottom  is  of  calcined 
and  crushed  dolomite.  Two  charging  doors  and  one  tappini: 
liole  are  provided.  The  furnace  crown,  in  the  form  of  an 
arch,  is  of  one  piece  of  steel  with  a  brick  lining.  The 
whole  furnace  is  mounted  on  trunnions,  and  tilted  by  means 
of  an  electric  motor. 

The  working  pressure  is  70  volts.  The  arc  is  struck  by 
hand,  and  hand  regulation  is  continued  for  some  minutes, 
when  the  automatic  regulator  is  put  into^  service.  The 
average  consumption  of  energy  works  out  at  450  kw. -hours 
jier  ton  of  steel  obtained,  but  it  is  hoped  to  reduce  this 
figure  a.s  the  staff  gets  better  acquainted  with  the  peculi- 
arities of  the  plant.  A  complete  operation  of  the  plant 
takes  about  four  hours.  The  best  record  has  been  seven 
charges  in  24  hours — 17^  tons  of  steel. 

Up  to  the  middle  of  September  nearly  300  tons  of  fine 
steel  had  been  produced,  in  spite  of  great  difficulties  in 
obtaining  materials  of  good  (|uality.  Occasional  lack  of 
coal  at  the  generating  station  was  also  a  drawback.  It  is 
hoped  that  the  return  to  normal  times  will  enable  the  furnace 
to  be  run  continuously  during  the  coming  year. 

There  are  one  or  two  other  electric  furnaces  now  being 
established  in  the  North  of  Spain.  Messrs.  F.  Echevania 
and  Sons,  of  Bilbao,  have  under  construction  an  Heroult 
furnace  of  five-ton  capacity  at  their  Recalde  ironworks. 
Current  will  be  supplied  by  the  Sociedad  Hidroelectrica,  of 
Bilbao.  A  small  American  furnace  is  also  working  in 
Pasajes  (Guipuzcoa),  and  another  in  Araya  (Alava). 
Another  electric  furnace  for  the  pi'oduction  of  ferro- 
manganese  is  l)eing  erected  in  the  province  of  Teruel. 


German    Organisation    of    Technical    Experts.  —  The 

German  Ecotoraic  Union  and  the  Society  of  German  Certificated 
Engineers  have  together  formed  a  working  association  of  economic 
and  technical  experts.  The  extent  of  the  objects  of  the  new  society, 
in  80  far  as  these  are  of  general  interest,  is  not  known.  All  persons 
with  technical  knowledge  and  experience  have  been  called  upon  by 
the  society  to  devote  their  services  to  the  best  advantage  of  the 
community  under  the  present  changed  conditions. — Sn-ial'  Prn  rix, 
November  28th. 
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WHAT     IS     MEANT     BY     EFFICIENCY 
METHODS? 


By  E.  a.  pells,  Majob,  R.E. 


EFFiriENCY  is  a  frightful  bogey  word,  and  ceitaiiiiy  docs, 
not  mean  "slavery,"  as  I  once  heard  a  labour  agitator  say, 
for  "slavery.."  in  the  sense  of  the  word  as  he  meant  it,  is 
most  inefficient.  It  means,  on  the  contrary,  the  maximum 
result  with  the  mininiiim  of  efiort. 

Some  yeare  ago,  I'\  AV^inslow  Taylor,  an  expert  American 
engineer,  began  to  study  the  e.xpenditure  of  effort  which  is 
designated  "  work."  He  carefully  studied  the  amount  of 
etfort  a  man  had  Ui  put  into  his  work,  and  the  time  he 
sjx-nt  on  each  separate  action  ;  after  which,  he  studied  each 
individual  movement,  and  by  careful  arrangement  of  the 
appliances  the  worker  had  to  use  in  bis  work  and  a  careful 
training  of  the  worker  to  eliminate  all  waste  movement, 
he  was  able  to  increase  the  productive  value  of  the  worker 
by  from  2.')  to  .")0  per  cent. 

Now,  this  sounds  all  very  well  from  the  general  stand- 
jKiint ;  but  one  will  ask,  how  did  the  employe  get  on !' 
Supjrosing  each  operative  increases  the  amount  of  work  he 
docs  by  50  per  cent.,  which  is  half  as  much  again,  then  for 
every  three  men  that  were  employed  before,  one  is  dispensed 
with  and  thrown  out  of  work. 

Tjet  me  answer  the  question  in  parts.  First,  the  emplo3c 
gets  practically  the  whole  of  the  extra  value  of  the  increased 
output,  for  the  employer  gets  his  reward  in  the  added 
efficiency  of  his  plant,  although  he  must  have  a  margin  to 
cover  the  extra  depreciation  which  usually  follows  a  "  speed 
up."  Secondly,  the  worker  does  mf  u-ork  any  harder — 
that  is,  he  does  not  make  any  greater  effort  than  before : 
hut  the  difference  is,  that  the  whole  of  his  effort  is  a  useful 
one — all  due  to  the  new  methods  taught  him  by  the 
efficiency  engineer.  So  it  is  not  50  per  cent,  extra  work — 
it  is  50  per  cent,  extra  result  from  the  same  amount  of 
work.  In  fact,  instances  have  occurred  where  output  has 
been  increased  by  30  j)er  cent.,  hours  reduced  by  12  per 
cent.,  and  wages  increased  15  per  cent.,  which,  considered 
carefully,  shows  a  great  advantage  on  the  side  of  the 
operative;  Thirdly,  in  all  cases  where  "scientific  manage- 
ment "  or  "  efficiency  methods  "  have  been  introduced  under 
the  "  Taylor  System  "'  that  ha\e  come  under  my  purview, 
nevei'  in  a  single  instance  has  any  employe  had  to  be 
dispensed  with,  and  a  very  little  thought  will  indicate  the 
reason.  The  incfeased  productivity  at  reduced  cost  which 
the  employer  enjoys  enables  him  to  compete  in  the  world's 
markets  very  successfully,  and  demands  increase  so  rapidly 
that  he  is  enabled  to  extend  his  works  and  increase,  instead 
of  decrease,  the  number  of  workers  he  employs. 

There  is  a  further  interesting  {xjint  arising  out  of  this 
which  I  should  like  to  bring  forward.  Presuming  that 
these  methods  are  introduced  into  the  whole  of  the 
industries  in  a  particular  country,  the  manufacturers  of 
that  country  could  then  undersell  all  comers  in  their  home 
markets,  and  foreign  competition  would  not  bother  them. 
<  >n  the  top  of  this,  the  purchasing  value  of  the  workers' 
wage  would  be  greater,  and  an  era  of  prosperity  would  exist 
such  as  never  existed  before. 

But,  one  will  say,  surely  the  employer,  when  he  finds  out 
what  a  fine  thing  the  worker  is  making  of  it  all,  will  want 
to  reduce  wages  ;  he  will  find  reasons  for  this  which  will 
appear  plausible,  and  then  down  goes  the  pay. 

And!  my  reply  will  be,  down  goes  the  employer  who 
could  show  such  a  lamentable  lack  of  knowledge  of  human 
nature.  Cutting  in  rates  is  one  thing  that  the  efficiency 
engineer  will  never  agree  to.  I  know  that  in  the  old  days, 
happily  gone  beyond  recall,  the  usual  way  a  manufacturer 
would  economise  was  by  cutting  his  wages  bill,  and  conse- 
ijuently  cutting  the  throat  of  the  goose  that  laid  the  golden 
eggs,  for  one  seldom  finds  that  such  methods  have  met  with 
success.  They  have,  however,  given  us  a  perpetual  mis- 
trust of  Capital,  as  such,  and  it  is  a  recognised  axiom  in 
Trade-Union  circles  that  the  interests  of  Capital  and 
Labour  are  diametrically  opposed.  This,  I  contend,  is  a 
complete  fallacy,  and  but  a  very  little  study  will  prove  it 
such.  The  fact  is  indisputable,  that  we  all  depend  upon 
the  success  of  the  country's  industries  to  a  greater  t5r  lesser 


extent,  and  the  individual  can  only  be  truly  prosperous  if 
the  country  is  also.  Therefore,  it  is  obvious  that  anything 
that  tends  to  promote  that  prosperity  must  also  promote  the 
jirosperity  of  the  individual,  thus  clearly  showing  that 
"  Scientific  Management "  properly  apj)lied  must  make  for 
the  ultimate  good  of  both  employer  and  employe ;  and 
whilst  it  is  liringing  tiiem  prosperity,  so  it  is  bringing 
prosperity  to  the  country  they  live  in. 

It  may  be  asked,  now,  why  is  it  necessary  to  make  time 
studies,  motion  studies,  and  put  in  a  system  which  appt^ars 
to  be  very  elaborate  to  achieve  all  this  ;  surely  this  could 
be  attained  without  a  lot  of  elaboration  •-  There  is  raised 
a  very  interesting  point.  It  will  have  been  noticed  that 
games  recpiiring  skill  of  any  kind  recpiire  a  certain  amount 
of  practice  and  careful  coaching  by  those  who  know  the  best 
way  of  doing  these  things.  What  do  we  say  when  we  see  a 
man  on  the  football  field  who  apparently  has  no  idea  of  the 
game  ?  It,  of  course,  dejiends  a  gi'cat  deal  on  our  cajiapity 
for  sarcasm  or  the  extent  of  our  vocabulary.  A\'e  expect 
the  men  to  be  carefully  trained  and  taught  their  places  in 
the  team.  In  all  other  kinds  of  sjiort  we  expect  the  same 
thing,  and  object  loudly  and  strenuously  if  it  is  not  so  ;  yet 
we  often  place  a  completely  untrained  man  in  a  workshop 
or  on  a  job,  and  expect  good  results.  "  Scientific  manage- 
ment" wants  to  alter  all  this  ;  and  by  carefully  studying  the 
methods  and  times  of  the  best  workers,  we  can  arrive  at 
what  is,  one  might  say,  "  championship  form."  Then,  by 
carefully  teaching  each  of  the  other  ojxjratives  these  methods, 
we  must  ultimately  greatly  impro\e  the  general  work  of  the 
shop  or  factory  as  a  whole.  Certainly  it  may  be  seldom  that 
any  of  the  men  really  approach  "  championship  form,"  but 
when  they  do  why  shouldn't  they  reap  the  benefit  ?  Why 
should  they  be  prevented  from  getting  the  real  \alue  of 
their  talents  just  because  they  lie  in  the  paths  of  industry 
instead  of  those  of  sport  ?  If  a  man  is  an  expert  in  any 
kind  of  sport  he  can  make  a  fairly  good  thing  out  of  it. 
Then  let  us  bring  the  same  kind  of  feeling  into  industry  ; 
and  where  a  man  is  head  and  shoulders  above  his  fellows, 
let  him  reap  the  benefit.  The  idea  of  the  efficiency  engineer 
is  to  put  such  a  man  in  as  a  coach  or  instructor  of  the  best 
methods,  and  surely  this  is  a  good  idea.  When  doing  this, 
we  do  not  just  let  the  man  be  made  a  foreman.  That  niay 
entail  a  higher  standard  of  education  than  your  wonderfully 
skilled  manual  worker  possesses  ;  so,  therefore,  it  is  unfair 
to  him.  ]\Iake  it  an  entirely  separate  job,  and  then  see 
how  soon  he  will  justify  his  existence.  Even  if  your  best 
workmen  do  not  desire  to  act  in  this  capacity,  they  must 
reap  the  full  benefit  of  their  extra  proficiency  in  larger 
wages,  which  will  bring  in  its  train  a  higher  standard  of 
self-respect,  better  housing,  and  happier  home  conditions. 

A  (juestion  may  arise,  what  becomes  of  the  dullard  ? 
My  answer  is,  there  are  no  dullards ;  there  are  lots  of  square 
pegs  in  round  holes,  and  the  effect  of  "  scientific  manage- 
ment" is  to  find  all  the  right  holes  for  the  right  pegs.  I 
remember  one  instance  of  a  man  being  sacked  from  job 
after  job  as  absolutely  useless  and  a  fool,  and  yet  that  man 
finally  became  a  skilled  horse-keeper,  and  the  veterinary 
surgcm  who  employed  him  valued  him  most  highly.  It 
was  just  th3  (juestion  of  finding  the  right  place  for  him. 

There  is  a  place  in  the  world  of  industry  where  the  great 
utility  of  "scientific  management"  will  prove  itself  in 
time  ;  by  collecting  and  collating  data  it  will  be  the  means 
of  placing  many  workers  in  occupations  where  they  can 
realise  a  comfortable  competency,  instciwl  of  always  grovelling 
along  as  "  weaker  brothers"  all  their  lives. 

Finally,  the  ability  of  a  community  to  pay  high  wages 
dejiends  more  upon  the  avoidance  of  waste  than  upon 
increase  of  accumulations.  The  avoidance  of  waste  in 
ojx;rative  effort,  time  and  fatigue,  and  employer's  materials 
and  power,  means  prosperity  for  the  employe,  employer,  and 
the  Empire. 


Tradesmen  Using  the  Royal  Arms.— The  Lomhn  Gazelfe 

for  January  .Srd  contains  lists  of  tradesmen  in  London  and  else- 
where who  hold  warrants  of  appointment  to  Royalty,  with 
authority  to  use  the  Royal  Arms.  These  lists,  as  we  suggested 
some  years  ago  in  connection  with  certain  great  public  celebrations, 
should  be  of  service  to  firms  who  will  make  a  speciality  of  electrical 
illumination  and  device  work  when  Peace  rejoicings  take  place  in 
a  lew  months'  time. 
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ELECTRICITY     IN     AGRICULTURE. 


6EVER.tL  seiemes  for  electric  ploughing  have  rec-ently  beeu 
tried,  but  each  .system  seems  to  have  been  designed  with  the 
idea  that  the  .sole  oBject  to  be  accomplished  is  to  .secuie  a 
.suffirieut  pull  on  the  plough,  and,  except  that  the  .steam 
engine  is  i-eplaced  by  aji  electric  uifrtoi-,  tliey  differ  ver.\ 
little  froui  the  Fowler  system. 

Ill  applyruy  electricity  to  agricultuie  it  should  he  remeni- 
lieied  that  the  main  object  is  agriculture,  and  iiot  merely  the 
application  of  electricity,  and  that  a  )ir.st  essential  is  g<x>d 
drainage.  / 

kxs.  interesting  system  devised  by  Mr.  G.  F.  Cooke, 
and  described  in  patent  specification  No.  114,109,  consists 
of  elevated  rail  tracks  which  are  i)ei'nia.ne,ntly  ei^ected 
parallel  to  each  other  on  opposite  sides  of  the  area  to  be  culti- 
varted,  the  tracks  being  designed  to  can-y  travelling  electric 
motors,  by  which  all  the  necessary  hauling  operations  can 
be  performed,  from  the  draining  and  ploughing  of  the  sod 
to  the  harvesting  and  trans|X)rtation  of  the  produce. 

These  tracks  sene  three  di.stinct  purjxises  :  firet,  they  fonn 
the  main  drains;  .secondly.  supix>rt«  for  the  travelling  motors; 
and  thirdly,  a  ligbt  ra.il\vay.  by  means  of  which  the  seed  aiid 
IVrtihsci-s  may  be  carried  to  the  .soil  and  the  crops  traais- 
lK>rt(^l;  they  also,  incidentally,  serve  to  divide  the  land  into 
^uifctlhle  areas,  so  that  waste  of  land  for  hedges,  ditches,  and 
iciads  is  rendered  unneces-sary.  The  distance  between  the 
Hacks  may  lie  as  groat  as  haJt  a  mile,  hut,  wherever  possible, 
this  dis'tance  .sliould  be  unifomi.  Where  tJie  land  is  .slightly 
imdidatory.  the  level  of  the  track  may  be  presei^ved  by 
making  the  supports  longer  or  shorter,  as  the  case  may  he. 

Tile   tinck   consi'stis  of  two  steel   rails,   f.  .shape  in  section. 


Either  d.c.  or  k.o,.  may  be  used,  and  where  DC.  is  avail- 
able it  may  be  supplied  to  the  rails  direct,  if  their  total 
length  does  not  exceed  one  or  two  miles.  If  tho  total  length 
of  rail  is  long,  ur  the  current  heavy,  it  may  be  supphcd  by 
means  of  an  insulated  cable ;  the  rails  are  divided  into 
sections  and  connected  to  the  cable  as  required,  suitable 
switch  boxes  being  arranged  in  the  lail  supports.  The  cur- 
rent would  be  supplied  at  about  .'JIK)  volts  pre,ssuie,  .series 
motors  being  used,  coutrolIe<l  by  ordinary  tramway-type  con- 
trol le.rs  and  re.sist<uices. 

Where  the  total  length  of  rail  is  very  great  and  the  load 
cxtremeJy  heavy,  .single-plia.se  aJteriiating  current  has  several 
advanta.ges.  An  insulated  high-tension  cable  can  lie  canied 
inside  the  supports,  from  which  tappings  may  be  taken  at 
suitable,  intervals  to  .step-down  transfonuers  which  reduce 
the  pressure  to  about  3.50  volts,  at  which  pressure  it  is  fed 
to  the  conductor  rails.  With  this  .sy.stem,  single-phase  com- 
mutator motors  would  be  neces.sai-y,  controlled  by  tramway- 
tyi>e.  controllers  and  auto-tran.sformers. 

The  three-phase  system  has  similar  advanta,ges  to  the 
single-phase  system  from  the  point  of  view  of  transmission 
over  long  distance.s,  but  requires  at  least  two  conductor  rails 
and  an  earth  return,  and  two. .sets  of  in.sulators. 

The  greatest  advantage  claimed  for  this  system  of  elevated- 
rail  tracks  is  that  its  in.stallation  would  lead  to  the  estab- 
lishment of  agriculture  on  a  more  permanent,  as  well  as  a 
more  inten.sive,  liasis,  as  not  only  is  the  application  of  elec- 
tricity to  the  machinery  of  agricidture  made  most>  eas>',  but 
the  .system  proviiles  at  the  same  time  a  i^eiinanent  means  of 
soil   drainage  and  of  transporting  the  produce. 

The  diainage  of  the  soil  caji  be  quite  easily  effected  by 
means  of  a  mole  draining  machine,  hauled  from  the  track  by 
the  same  motors  as  u.sed   for  hauling  the  plough,  the  con- 


1 .— SiXTiON.Ai.   Ei,i\Mii'>,    (IF   Support   of 
Rail  Track,  .amj  Co-ncki.te  Drain. 


Fir,.  2. — Sfctio.n'ai.  Sii>e  View  and  End  View  of  Traveller. 


which  are  secured  to  the  upper  ends  of  A-shaped  supports, 
preferably  steel  or  ferro-conorete  castings;  the  lower  ends 
:ire  buried  in  a  suitable  foundation,  which  also  forms  the 
main  drain;  two  lighter  rails  are  secured  t<i  the  supi»rts 
near  the  ground — these  sen'e  to  maintain  the  vertical  posi- 
tion of  the  traveller.  Tlie  supixurts  project  about  4  ft.  above 
the.  surface  of  the  ground,  and  the  track  rails  are  .so  .secured 
to  them  that  a  slot  is  left  between  the  rails,  tlhiough  which 
a  collector  projects  on  to  two  conductor  rails,  which  arc 
mounted  on   .suitable  insulators  inside  the  track  rails. 

Bach  track  .sen'es  both  as  a  horizontal  and  lateral  support 
for  an  electrically-driven  winding  drum,  which  is  arranged 
to  travel  along  the  rail  as  the'  cultivation  pmceeds,  and  is 
.ilso  provide<l  with  a  brake  by  means  of  which  it  is  locked 
to  the   rails  during  the  hauling  oi^erations. 

The  implements  are  hauled  by  meadis  of  a  wire  rope. 
v.iiich  is  slightly  longer  than  twice  the  distance  between  the 
tracks,  the  two  ends  of  the  rojie  being  ,'^^cured  to  the  imple- 
ment, whilst  the  rope  it.self  is  carried  across  the  field  and 
coiled  two  and  a  half  times  round  each  winding  dnim.  By 
this  means  the  necessity  of  coiling  the  cable  evenly  on  to 
the  drums  is  eliminated,  whilst,  it  is  claimed,  securing  a.  much 
higher  and  more  uniform  hifuling  speed  and  longer  life  of 
the  rojje.  The  power  is  also  applied  at  two  points  of  the  cabTe 
'siraultaneouslv,  thereby  se<iiring  a  .50  per  cent,  higher  power 
faotoi'  than  where  one  engine  is  idle  half  the  time,  as  well 
.■IS  making  a  lighter  system  possible.  All  the  implements  aire 
iluuble-ended,  i.e.,  ca.palile  of  working  whilst^  travelling  in 
••ither  direction,  and  as  they  can  be  hauled  right  up  to  the 
tracks,  there  is  no  tiuie'lo.st  in  turning,  and  no  subsequent 
finishing  of  w^ide  he;idlands  is   neces.sary. 

The  total  weight  pre.s.sing  on  the  land  is  that  of  the  imple- 
ment only,  and  there  is  no  setting  or  removing  of  tackle, 
and  no  cai-tage  of  fuel  or  water. 


Crete  main  drain  being  provided  with  suitable  branch  drains 
into  whiidi  the  mole  tliuins  can  discharge. 

Most  of  our  agricultural  districts  ai-e  within  10  miles  of  a 
railway,  but  tlie  annual  cost  of  the  neces-sary  caj-tage  almost 
equals  that  of  plougliing,  and  any  system  which  offers  facili- 
ties in  more  than  one  direction  must  of  nc-cessity  cost  less 
than  a  single  puri>ose  .scheme.  Several  schemes  for  the  con- 
struction of  light  railways  for  agricultural  produce  have  been 
proinoted.  but  the  chief  obstacle  a.ppea'rs  to  be  the  cost,  and 
only  s(jme  500  miles  have  been  so  far  construoted,  at  a  co.st 
of  f7,000  i>er  mile. 

.A.ssimiing  the  cos-t  of  constnicting  the  elevated  rail  tracks 
to  be  the  siime,  viz.,  £7,000  pei-  mile,  this  ^ives  the  cost  per 
acre  at  about  £30,  for  which  sum  the  land  is  not  only 
drained,  but  hedges,  ditches,  and  roads,  and  the  cost  of  their 
maintenance,  are  eliminated,  while  the  advantages  of  cheap 
power  are  made  available  at  all  times,  and  several altemative 
Tont<>'S  provided  for  transport. 

^^■e  understand  that  a  company,  named  Electroculture,  I^td., 
is  being  foniied  to  oiXM'ate  the  patent,  and  hopes  to  have 
tracks  ready  shortly  for  demon.stration.  ^^ 


Dielectric  Loss  in  Cable.— -^n  instance  is  cited  in  the 

hUctricid  l!i-i-iiw,  of  Chicago,  of  very  long  iO.OOO-volt  under- 
ground cables  breaking  down  reiieatedly,  even  when  the 
kilovolt-ami)ere  load  was  quite  in.sufficient  to  cause  over- 
heating. It  was  noticed  that  the  line  liroke  down  after  it 
had  been  in  service  for  a  certain  time,  almost  ii-respective  of 
load.  The  can.se  of  failure  was  cuinulative  heating  diie  to 
dielectric  losses  and  consequent  reduction  of  dielectric 
strength.  By  cutting  pressure  off  the  line  at  intervals  si->  as 
to  piwent  cumulative  heating,  the  numlier  of  breakdowns 
was  ie<luced  by  75  i>er  cent. 
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CORRESPONDENCE. 

rMtvrt  ret'eired  hy  vs  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  fMinviHa  wotk.  ( i>rrespmuient>  >h.>uld /orward  their  commuit,- 
catwna  at  the  earliett  pouible  mometU.  A»  letter  eaii  be  piiMisned 
iinleti  we  have  the  writer  i  luime  and  addreat  in  >mr  /iisseasn'a. 

I:>ectric  Pressure  RefJulaJors. 

1  slu.iil.1  1«-  givaUv  oblijjtMl  il  any  of  yoiii'  ivuder.'*  <oul(l 
give  uHi  their  views  on  the  queistion  of  the  iiistoHatum  ol 
eleitrie  pie.^sure  i-e^julators.  ,  ,       •     ..  i   , 

The  piirtK>se  for  wliich  I  require  a  reguJatoi-  is  to  regulate- 
the  ninniiig  of  an  instaUation  driven  by  a.  water  turbine 
that  is  aJso  fitted  with  a  governor,  but  1  m-ed  haadly  point 
out  to  many  users  of  this  type  of  aipixia-atus  that  even  the 
very  be.st  of  \\at<'i-turbine  governors  are  not  very  quick  in 
aetion  so  that  as  absolutely  aecurat*^  i-unning  is  desired, 
some  additional  form  of  elec.tric  governor  must  be  installed. 
Most  of  the  apparatus  offered  for  this  puriK>se  apjiears  to  be 
at  an  extremelv  high  price,  but  even  this  is  not  very  iin- 
iiortant  provided  thev  c-any  out  wliat    is  nlauned  for  them. 

In  '^penkiii"  nf  the  question  of  the  regulation  ot  the  spet-d 
,,l  n  giiv.'iiiiMl  \vat<M-  turbine.  I  am  not,  of  course,  alluding 
to  th.".|u."sti(in  of  turbines  ojM'rating  under  very  high  heads, 
as  naturally-  a  turbine  that  is  governed  Ity  detlecting  the  ]et 
that  is  working  at  high  pressure  wdl.  of  cours<',  govern 
ae*'uratelv.  but  in  the  turbine  under  disciussion  the  lu\id  is 
--Miall  and  th.-reforo  the  regulation  is  slow-acting.  I  .shaill 
be  glad  to  lie  favoured  with  other  linns'  exi>erienc<^  with  the 
nse^of  ele<lrii-   pressure   governoi-s  under   similar   conditions. 

Engineer. 

.hin.tiini  -liul.   l'.)IO.  

Greater  London  Electricity  Supply. 

In  voiir  las-t,  week's  leadei-,  dealing  with  the  above  .subject, 
reference  was  made  to  the  lack  of  enterpri.-*'  and  progres-sive- 
ness  on  the  l)art  of  smaller  uudertdkings  owne<l  by  local 
authorities,  ixirticularly  in  regard  to  the  a<loption  of  three- 
l>lia.«e  traiisiiiLs.'aon  and  distribution. 

It  iiia.v  interest  vou  to  know  that  the  Erith  Urban  Dls- 
trict  Council,  e-'stahlished  as  far  back  as  1903  a  .standard 
three-phase  sy.stem  of.  generation  ,n.nd  distribution  (profes-' 
i^ional   advi.'^'r's,   Messrs.    llawtayne  &  Zedcn). 

Manchester,  with  its  iiopulation  of  three-quarters  ol  ji 
milhou,  had  a.  few  years  previously  adopted  a.  lovv-pre,s.?ure 
live-wire  system,  which  many  thought  in  those  days  iniight 
become  a  standard,  and  Manchester  was  always  rathei-  proud 
of  its  enteii)rise.  But  the  "battle  of  the  systems"  will  be 
fresh  in  the  memory  of  most  of  your  readers. 

.■Xgaan,  in  regard  to  steam  turbines,  the  Halifax  Corpora- 
tion had  steam  turi)ines  in  u.se  about  the  year  1897,  and, 
although  writing  from  memory,  I  doubt  whether  any  of  the 
(ireaiter  London  cxinqMnies  had  turbines  in.stalled  prior  to 
that  date.  Possibly  Halifax  and  Erith  may  be  merely  excei> 
tions  that  prove  the  rule,  nevei-thele.s.9— /''mi  justitia  mat 
cirAnni. 

J.    C.    Williams, 

Enyiiiccr  ((■  Maiiagcr. 

Electricitv  Supply  &  Tramway  Dept., 

Eirith,  December  31sf,  1918. 

[We  refer  to  this  suliject  in  our  leading  columns.— Eds. 
Ei.F.c.  Ri:v.] 

British    Fair   Play? 

As  the  I.M.E.A.,  to  which  my  Committee  belongs,  ex- 
pressed the  opinion  that  chief  technical  officej's  should  not 
be  members  of  fne  E.P.E.A..  1  .sent  in  my  resignation  of 
inemlier-hip  of  that  Association.  Later,  at  another  meeting 
of  the  LM.E.A.,  the  following  resolution  was  proposed,  .se- 
eonded,  and  cai'rieil  unanimously  :  — 

"That,  in  the  opinion  of  this  Association,  the  higher  offi- 
cials employed  in  municipal  electrical  undertakings  should 
ha\e  an  increase  in  salary  at  least  equivalent  to  the  war 
awards." 

Munieipal  Electricity  Committee  members  only  tof>k  part 
in  the  di.s<-ussion  and  voting.  When  this  recommendation 
caine  before  my  Commiittee,  they,  knowing  that  I  had  re- 
signed my  membership  of  the  E.P.E..\.,  tunied  it  down, 
although  at  the  same  meeting  they  ofieied  an  increauSe  to 
members  of  the  staff  belonging  to  the  E.P.E.A.,  and  the 
workmen  belonging  to  the  E.T.r.  This  .shows  the  sort  of 
-consideration  we  get  if  we  do  not  belong  to  a  ."rtrong  associa- 
tion. For  myself,  as  I  thought  that  "  SjuK-e  for  the  goose 
sliouUl  lie  sauce  for  the  gander,"  I  immediately  withdrew  my 
resignation  from  the  E.P.E..\.,  and  proiX).se  to  continue  a.s 
;i  member  until  an  association  is  fonned  which  can  enforce 
llie  riglits  of  the  chief  technical  oflicers,  although  it  is 
rather  awkward  for  the  chief  (however  much  he  may  sympa- 
thise with  them)  to  belong  to  the  same  association  as  the 
■stafl',  but  at  pre.sent  he  apparently  has  no  other  alternative. 

It  is  this  sort  of  unfair  treatment  on  the  part  of  employers 
which  absolutely  forces  their  staff  and  men  to  join  protec- 
tive ass<K'iRti()ns. 

Rorouj4h   Electrical   Enj^ineer. 

.lanauiii  ulU .    I'.ll'.l 


llie   1  uture  of  the  Shiftmun. 

I  cajiiiot  but  view  with  alarm  the  apathy  of  shiftmen  over- 
til.-  prolilenus  involved  in  the  matter  of  recoil structiou ;  whilst 
olb.i-  employes  are  gaining  material  advantages,  the  shift 
niiin   is  left  practicaJlv  in  his  old   |K>sition.   ' 

I  cauiu>t  understand  th.>  action  ol  the  RlectiicaJ  Trades 
I  nion,  the  National  I'liioii  of  Knginemen  and  Firemen,  and 
tlie  Workers'  Union  in  ac<-epting  a  Atj-hour  week  for  shift 
nien.  whilst  a.pplying  for  a.  .n-hoiir  we«>k  for  other  employes; 
smely  they  rtuiiiot  1h^  voicing  the  views  of  .shiftmen,  who 
lor  years  have  been  working  a  oti-hour  week.  1  should  think 
the  tinu'  is  now  ripe  for  a  univer.s!il  47-liour  week. 

I'luloubtedly  the  -shiftmen  are  not  so  well  organised  as 
they  might  be  owing  to  the  fact  that  they  are  distriluitcil 
over  the  country,  and  arc  attaclie<l  t<>  .sevenil  dilferent  trade 
unions,  which  do  not,  apparently,  thoroughly  understand  tlie 
individual  .situation. 

Cannot  something  he  done  to  bring  these  men  into  closer 
■iinit\ ,  and  .so  bring  their  grievances  before  the  committee 
net  up  to  iiUiuii-e  into  the  conditions  thait  prevail,  and  to  .see 
that  these  nu'rf  get  their  due  in  any  reforms  that  are  to  be 
made  in  the  matt<'r  of  recon.struction '.' 

A    .Shiftworker, 

JaHuanj   ill,,   1919. 


The    Need    for    Co  operation    Amon^    the    Smaller 
Manufacturers. 

I  have  i<'ad  with  giea.t  interest  your  leader  in  your  lir.st 
i.ssiie  for  this  y<sir,  and  think  you  have  touched  on  a  subjwt 
which  is  of  primary  interest  and  impoi-tanoe  to  the  British 
■electrical   iiulu.stry. 

The  feature  of  British  enterprise  in  the  past  has  been  the 
number  of  relatively  small  firms  who  are  engaged  in  the 
engineering  industry,  ami  this  has  unfoitunately  prevent«l 
the  pi-odiK-tion  (rf  standanl  gear  in  sikii  iiuantities  as  would 
eniible  them  to  c(jmi>ete  successfully  in  foreign  markets  a« . 
a.gains-t  their  hirgcr  foreign  coiiqietitors.  'J'he  question  of  co- 
oi)erative  elVort  between  such  finiis  in  order  that  they  may  be 
able  to  tackle  the.  wide  problems  which  await  them  at  the 
present  time  is,  therefore,  one  which  ,diould  re<'eive  seiioiis 
attention   from  all  such  inanufacturers. 

The  large  combination  which  we  .see  being  fonned  a,re  un- 
doubtedly a  step  in  the  right  direction,  as  they  will  enable, 
British  manufactureis  to  compete  .siuc<-essfully  for  the  larger 
contractis  which  will  he  placed  when  conditions  are  agajii 
normal,  but  the  further  .siibjec-t  whicih  you  mention — that  is, 
of  co-operative  elVort«  between  ■  specialist  manufacturers — is 
also  of  equal  iniixulance.  Tliey  ate  not  concerned  with  the 
same  i>roblcins  a«  the  large  combinations,  b'ut  it  i.s  esseJitial 
that  their  etiorts  should  be  co-ordinated  in  .such  a  way  a.s 
to  en;ible  each  maker  to  produce  hi:s  standard  apparatus  in 
such  c|ii;iiititifs  as  to  enable  hini  to  comi>ete  in  price  with  his 
'l'orei;jii  r(iiii|iititors. 

Su(  ii>,-lul  |>i(Kluction  is  the  first  ste:p  in  any  manufactur- 
ing iiidustiy,  as  without  efficient  production  no  sidling  organi- 
'SJition  caiii  be  carried  on  satisfactoiily.  It  seems,  therelinv. 
'that  .such  firms  shoidd  so  limit  their  i-ange  of  production  that 
they  can  introfluce  proper  methods  for  quantity  production 
in  those  lines  which  they  continue  to  manufac'ture. '  At  the 
'.same  time,  it  will  be  neces-saa-y  for  them  to  as.s(x;iate  tliem- 
i.selves  with  other  firms  who  have  adopted  a  similar  policy  in 
order  that  collectively  they  may  produce  such  quantities  of 
t^ach  cla.ss  manufactured  that  the  cost  is  brought  down  to 
meet  the   international  coini>etitian. 

What,  I  think,  is  required,  is  some  means  of  inten.se 
's|>ecialisation  with  regard  to  production,  and  a  collective 
cli'ort  as  regards  the  .selling.  &i>e<:ialisation  in  production 
necessitates  joint  organisation  for  .selling,  beeaus*^  it  is  neees- 
sary  for  any  sales  organisation  to  have  command  of  a  com- 
plete range  of  apparatus  in  order  to  be  successful. 

It  is  for  tTiese  rea.sons  that  I  welcome  the  publicity  which 
you  have  given  to  this  matter  as  your  New  Year's  message, 
and  as  one*  particularly  interested  in  the  .success  of  small 
'Specialists'  manufactui'es,  I  tiiist  that  the  subject  may  be 
taken  up  by  British  inanufacturers  to  see  what  steps  can  be 
taken  with  a  view  to  their  associating  together  to  carry  out 
the  object  you  have  outlined. 

H.  C.  Siddeley. 
London,   W.C.  2.  Jnii luuu   111,.   1910. 


Electrostatic  Dust  Precipitatiou.— In  an  article  on  this 

subject  /iK/H.f^r/rtt  Management  .says  that  a  copper-.smelting 
I  company  installed  a  precipitating  plant  at  a.  cost  of  $113,9(.W. 
I  The  ojierating  expen.ses  ()X)wer,  labour,  supplies,  &c.)  were 
I  $]4,fJ(K)  a  year;  but  the  value  of  the  copper  .dust  collected 
i  was  $180,018  a.  year  (all  figures  based  on  pre-war  prices). 
!  Cement  plants  can  also  sliow  a  good  return  even  f>n  .such  low- 
I  value  material  as  raw  cement  dust,  but  of  .sjjecial  importance 
;     is  the  fact  that  many   cement  plants  can   collect  many  tons 

of  pot:ish  pel-  annum,  which  is  valuable  at  all  times,  and 
i  inmienselv  .so  at  preatmt.  One  cement  plant,  with  a  precipi- 
\  tating  equipment  that  co.st  $180,000  to  in.st.ill  and  $10.39.5  a. 
'    vear  to  operat4',   obtained    recoveries  of   cement   dust   worth 

$2."),000,    and     ii.itasb     ucrtli    $r,(\,in)    »    year     (also    pre-war 

prices). 
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ADMIRALTY     ELECTRICAL     ENQINEERINQ 
STAFF     DINNER. 


PRESEXT.iTION    TO    Mr.    WoRUINGHAM. 

At  Cannon  Street  Hotel,  Ixindon,  on  the  'ind  inst,,  the  Ailmir- 
alty  Electrical  Engineering  Staff  gave  a  complimentary  dinner 
and  presentation  to  Mr.  C.  H.  Wordingham,  C.B.E., 
M.Inst. C.E.  (President  of  the  Institution  of  Electiical  Engi- 
neers), on  his  relinquishing  the  olSce  of  Director  of  Electrical 
Engineeiing,  Admiralty.  As  aheady  announced  in  these 
columns,  Mr.  Wordingham  has  resigned  the  directorship  in 
order  to  resume  practice  as  a  consulting  engineer,  but  has 
been  retained  by  the  Board  of  Admiralty  in  a  consulting 
capacity.  — 

At  the  request  of  the  staff,  Mr.  Wordingham  presided  over 
the  festivities,  and  the  pixjceedings  were  graced  by  the  pres- 
ence of  Mi-s.  Wordingham.  The  tonipany  nnnil)ere<i  upwards 
of  200,  including  Mr.  A.  D.  Con.stable  (Assistant  Director  of 
Electrical  Engineering,  now  acting  in  charge  of  the  DeiMrt- 
ment),  Mrs.  Constable,  Mr.  E.  T.  Williams,  Mr.  W.  Mc- 
Clelland, Mr.  L.  J.  Steele,  Mr.  Z.  Kingdon.  Mr.  Hunt,  Mr. 
R.  Wightuian,  Mr.  F.  Purser  Fletcher,  Mr.  F.  C.  Forster, 
Mr.  W.  P.  Scott,  Mr  Melville  AckeiT.  Mr.  Frank  Moi-ton. 
Mr.  R.  W.  Willis.  Mr.  T'ttley,  Mr.  E.  E.  Rogers,  Mr.  H.  R. 
Green,  Mr.  J.  Shaw,  A-c. 

Proi>osing  tlie  health  of  Mr.  Wordingham,  Mr.  Constable 
reviewed  the  progress  of  the  Department  during  the  past  15^ 
years,  remarkmg  that  Mr.  Wordingham  had  completely  revo- 
lutionised the  electrical  equipment  of  the  Navy,  which  was 
unequalled  in  any  navy  in  the  world,  and  had  helped  the 
Navy  to  carry  through  the  iiecent  supreme  test  without  any 
serious  breakdown.  When  Mr.  Wordingham  first  joined  the 
Admiralty  service,  he  had  only  two  a.^^-iistants,  both  of  whom 
were  present  that  evening,  and  now  the  staff  numbered 
something  like  'Ml  of  all  ranks.  Mi'.  Wordingham  was  pos- 
-sessed  of  extraordinaiy  energy,  but  foi'  which  he  could  not 
have  accomplished  half  of  what  he  had  done  for  the  Navy. 
He  had  been  as.sociated  with  Mr.  Wordingham  closely  at  the 
Admiralty  for  six  years,  and  could  te.-itify  to  his  straight- 
forwardness of  character,  honesty  of  purpose,  and  genuine 
sympathy  with  the  members  of  his  stafl',  and  all  who  came 
to  him  for  a  helping  hand.  Voicing  the  feelings  of  the  whole 
ot  the  .staff,  he  said  they  regretted  exceedingly  Mr.  Wording- 
ham's  dep>art.ure,  thanked  him  for  his  unfailing  courtesy  and 
consideration  to  them,  and  wished  him  long  life,  happiness, 
and  tlif  success  which  he  deserved.  In  conclusion,  he  asked 
Mr.  Wiirdingham's  accept,ince  of  a  presentation  (a  hand- 
some gokl  watch,  together  with  a  framed  photogiaph  of  the 
staff'  and  an  illuminated  album  containing  the  autographs  of 
the  sub.scril>ers)  as  a  small  token  of  the  esteem  and  affection 
in  w  hic'h  he  was  held  by  the  entire  staff,  and  as  a  memento 
of  the  Department  and  of  the  work  done  by  him  at  the 
."Admiralty. 

In  acknowledging  the  gift,  Mr.  Wordingham  said  he  would 
always  treasure  it  with  affection  as  well  as  gi-atitude.  Mr. 
Constable  had  referred  to  the  fact  that  l.jj  yeai-s  ago,  when 
he  was  practising  as  a  consulting  engineer,  he  was  invited 
by  the  .Admiralty  to  take  charge  of  the  Electiical  DepaJtment 
then  being  formed.  There  had  ju.st  been  pieseuted  a  reix>rt 
by  a  committee  on  the  electrical  working  of  plant  and  gear  in 
His  Majesty's  ships,  and  that  i-eport  was  intended  to  be  the 
basis  of  the  work  of  the  new  department.  He  found  that 
report  exceedingly  useful;  when  it  happened  to  tally  with 
what  he  wanted  to  do  he  refeiTed  to  the  rei)ort.  and  when- 
ever he  did  not  want  to  do  what  the  report  said,  he  left  it 
severely  alone  !  In  the  early  days,  in  order  that  the  official 
trials  of  a  ship  might  be  passed  it  was  necessary  to  eviscerate 
the  electrical  gear  and  put  it  into  an  oven.  If  a  test  was 
made,  say,  within  1'2  hours,  the  test  was  satisfactory  and 
the  gear  passed;  if  they  waited  too  long  they  had  to  do  it 
all  over  again.  Obviously  one  of  the  fir.st  things  he  had 
to  ilo,  therefore,  was  to  get  rid  of  iu.sulating  material  that 
would  absorb  water.  When  he  entered  the  sen'ice  one  of 
the  chief  materials  in  use  was  "  Ambroin  " ;  he  had  made 
the  acquaintance  of  that  German  material  before,  and  he 
knew  it  to  be  the  very  worst  of  its  kind  in  existence.  "  My 
feelings  towariis  the  Germans  then,  "  he  ct)ntinued,  "  were 
the  same  as  now.  and  I  was  quite  determined  that  .Ambroin 
was  going,  and  it  went  very  quickly.  It  was  thoroughly  bad, 
and  it  was  being  used  in  a  thoroughly  bad  way.  Contrac- 
tors were  complaining  bitterly  of  the  high  prices  W'hich  they 
had  to  pay  the  (lermans  for  that  insulating  material  for  use 
on  H.M.  ships.  There  is  no  Ambroin  in  use  now  in  the 
Navy,  and  there  has  not  been  any  used  for  a  great  nmidier 
of  yeai-s."  Practically  none  of  the  standard  cahles  in  those 
early  days  had  wires  in  stranding  numbers,  and  there  were 
a  Very  large  number  of  cables  to  cover  a  comparatively  small 
range.  He  introduced  standard  sizes  of  wihle  and  standard 
stranding  numbers,  but  he  was  told  that  his  new  cahles 
would  be  so  ,stiff  that  it  would  be  impossible  to  put  them 
int<^>  the  sliips.  He  did  not  agree:  those  cables  were  made, 
and  he  ditl  not  think  anybody  ever  found  out  the  difference. 
They  had  ordinary  commercial  standard  cables  instea<l  of 
the  old-fashioned  ones !  A.i  the  work  grew,  it  very  soon 
became  evident  that  they  had  too  many  c.ibles.  and  that  if 
thev  wanted   to  go  along  on   the  old  .sv.stem  they   would  have 


to  enlarge  the  ships  in  order  to  get  the  cables  through  the 
bulkheads.  That  led  on  to  the  ring-main  system,  about 
which  there  had  been  a  good  deal  of  controversy,  but  which 
still  survived,  and  which  had  survived  the  actions  that  had 
been  fought  in  the  great  war.  His  experience  was  based 
upon  work  on  a  large  scale,  and  he  was  accustomed  to  heavv 
underground  paper-insulated  ciahles.  He  had  abandoneii 
rubber  as  being  anathema  altogether.  So  when  the  ring- 
main  system  of  distribution  came  in,  he  ventured  to  intro- 
duce annoured  paper-insulated  c-ables.  Again  he  was  told 
that  he  knew  nothing  about  ships,  and  that  it  was  quite 
impossible  to  get  these  underground  mains  into  use — but 
they  went  there  aU  tlie  .same,  and  it  was  an  interesting  fact 
that  from  the  time  the  first  ring-main  paper-insulated  cables 
were  put  in  to  this  day,  so  far  as  he  knew,  there  had  never 
been  a  fault  on  them.  The  first  thing  which  stnick 
one  was  that  the  Admiralty  as  a  whole,  including  shipbuild- 
ing firms,  ix)ssessed  all  the  attributes  of  "mass."  It  was 
a.  terrific  task  to  alter  anything  which  was  already  in  motion, 
and  it  was  a  tenific  task  to  .start  this  mass  moving.  That  was 
good  in  itself,  because  it  prevented  violent  fluctnations,  but 
it  was  a  frightful  job  to  get  any  reforms  made  when  thase 
i-efoniis  were  nee<fed.  Then,  again,  one  was  impres.sed  by 
the  hugeness  of  the  Admiralty  machine,  and  the  maivellous 
organisation  which  knit  together  aU  the  several  deiwrtments 
and  ensured  that  the  work  which  affected  a  nundier  of 
departments  was  dealt  with  by  them,  and  that  all  those 
w-ho  should  know  dii]  know  what  was  going  on.  He  had 
nothing  but  admiration  for  the  way  in  which  this  extra- 
ordinarily diflicidt  matter  had  been  worketl  out.  The  Admir- 
alty Contract  Depaituient  was  a  mo<iel  for  every  (iovern- 
ment  Department  to  copy.  Concluding,  Mr.  Woiilingham 
proposed  the  toast  of  "  'The  Admiralty  Staff,"  coupled  witli 
the  name  of  Mr.  E.  T.  WnxiAMs  (Assistant  Director  of 
Electrical  Engineering),  who  responded  in  a  few  well-chosen 
.sentences. 


TRADE     STATISTICS     OF     NEWFOUNDLAND. 


The  following  figures,  showing  the  imports  into  Newfound- 
land dming  19IG-17  of  gootis  which  are  of  interest  to  elec- 
trical contractors,  are  extracted  from  the  recently-issued  trade 
statistics.  The  figures  for  191-5-16  are  added  for  purposes 
of  comparison,  and  notes  are  given  of  any  increa.ses  or 
decreases. 

1915-16. 

Dols. 

nierial,  (£c.- 

1.000 

10,00(1 

86,trO(l 


lladiatorf,  electric  light 
From  United   Kingdom 
,,      Canada 
'*„      United  States 
Other    countries 


1916-17. 
Dols. 


1 .( Xin 


Inc.  or  dec. 
Dols. 


l.tMl 


lO.iKKI 

.58.0)0 
I.IXIO 


Total        ... 

4~.im 

lll,tXX> 

-1- 

64,000 

Mnchinenj  for  mining  p 

urposts. — 

From  United  Kingdom 
Canada 
„      Unitt'd  States 

...      -     l.tKK) 

•2,(HXI 

'2,<HKI 

.5.5.000 
26:5.fKX) 
Gil.OOt.l 

"     -1- 
-1- 
+ 

+ 

•54.000 
26:^,00(» 
67,00(1 

Total       ... 

5,(IOt) 

389.'Xto 

3.84  .fKX» 

Const luctional    material 
local  industries. — 

and    machinery 

for 

From  United   Kingdom 
Canada 
..      United  States 
Other   countries 

i,u)0 

7,o<:io 

it;,0(Ki 

■2,0(X1 

i8.oa) 

•257,000 
•2,(Kl0 

+ 
+ 
+ 

+ 

1,000 

11,000 

241,0(KI 

2,000 

Total       ... 

•24.(K10 

•279.(X)0 

255,000 

Oils,  lubricating. — 
From  United  King<lom 
■    ..       Canada 

Cnited  States 

•2,(Xki 
9,(KI0 

.5S,(k;ki 

l.(X»0 

7,000 

.33, (XXI 

- 

I.OIKI 
2.1X10 
25.00<i 

Total       ... 

69 ,000 

41,(X)0 

2.S,CK10 

Mdlerials  for  Western   I 

'nioii    Telegraph 

Co.— 

From  United   Kingdom 
..      United   States 
Canada 

7.(HK1 
6.0I1O 
3,fH)0 

l.fNX) 
('..CKIO 

- 

6,1  too 
3, (XXI 

Total        16,0(K1  7.(XKI 

(Iliads  for    .lnijlo-.\meri(iw    Telegraph    Co. — 

From  United   Kingdom    ...           1,000  .500 

„      United  States         ...           2.tHKl  2.5lKi 

(?anada           —  -    5lNl 

Total        3,11110  3.50(1 

Materials  for  n-irele.^s  trlegraphij.— 

I'rom  Canada          5,000  n,(XIO 

,.       Unite.l   States          ,..               —  3,(KXI 

Tntid        .-.         ...            5.0(XI  12.(XKI 
Dcllai     -    Is.  2ci. 


.5(K1 
otX) 
500 


4,(X)0 
3,000 


7,0(ltl 
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BUSINESS  NOTES. 


New   French  Company. — La  Societe  le  Materiel  General 

tlectririui?  M.G.E.  is  the  name  of  a  new  company  which  has  lately 
been  formetl  in  Paris  (l.'i.  Rue  iles  Petits  Hotels),  with  n  capital  of 
£19.200,  to  rairy  on  an  electriial  enfrinocrintr  buaineR-s. 

Social. — '■  'l'«  mark  the  termination  of  tlic  war,"  tlio 
directors  of  the  Rochdale  Electuic  Co.,  Ltd.,  electrical  engi- 
neers, Shawcloxi^h,  Rochdale,  entertaine<l  their  eniployi'a  to  supper 
on  Friday.  About  so  ;.'nest3  were  present.  A  whist  drive  preieiipd 
the  supper,  and  dancin^r  followed.  Mr.  Walter  .Scolt,  chairman  of 
directors,  presided,  and  the  speakora  included  Mr.  W.  I).  Watson, 
raanairing  director.  Mr.  W.  L.  Asliworth,  manaKer,  and  Mr. 
Uenderson,  secretary. 

Fire. — On  tlie  evenini;  of  .laimaiv  1st  tiri'  Itroke  out  at 
the  works  of  Slesars.  Barracloutrh  Bros.,  electrical  eusrineers. 
Perseverance  Works,  liri^rhonsc,  catilca  l)eiii>r  burnt. 

The   American    Bosch    Magneto  Co.— 'I'iic  works   ami 

bnaineaa  of  the  American  Hosch  ('o..  at  .Sprinptield.  Mass.,  which 
since  May  last  have  been  in  the  hands  of  the  U.S.  Alien  Property 
Cuatodian,  were  recently  put  up  for  aale  by  aui-tion.  There  were 
five  bidders  for  the  property,  which  was  e\entually  secured  for  the 
sum  of  tSUO.OoO  by  Mr.  H.  P.  (iriffiths,  of  New  York.  The 
purchaser,  who  ia  reported  to  have  Ixjught  entirely  on  his  own 
account,  is  stated  to  have  made  a  jrood  barg-ain,  a  conservative  and 
unofficial  estimate  of  the  value  of  the  concein  and  its  assets  beintf 
one  million  aterlinjr. 

New  Osram  Company  Formed  at  Berlin. — The  D.A.Z.. 

Novemlx>r  22nd.  stated  that  the  Osram  Co..  Ltd.,  had  been  regis- 
tered, with  premises  at  Berlin,  and  a  capital  of  Mk.  :iOii,000,  for 
the  purpose  of  manufacturing;-  electric  bulb3  especially  witli  the 
Osram  trade-mark,  and  other  electrotechnical  articles. 

German    War    Profits. — German    iiuliLstrial    companies 

may  yet  come  to  feel  that  it  would  have  been  better  for  them  if 
they  had  had  to  pay  Excess  Profits  taxes,  as  have  British  manu- 
facturers. The  Ki'lnixi-hr  /ritiimi  of  November  2(;th  stated  that 
the  People's  Marine  Council  was  ileraanding  an  explanation  from 
the  Government  about  the  dealings  of  the  "  Z.E.G.  "  ^Central  Pur- 
chasing Association),  which  tad  made  enormous  profits  imlawfuUy 
at  the  expense  of  the  nation.  The  Kulnixr)ie  Xcitiun/  strongly 
advocated  the  holding  of  an  inquiry,  and  the  com|)ulsory  publication 
by  the  Z.E.G.  of  its  profit  and  loss  account  and  balance-sheet.' 

Export  Restrictions  Removed. — The  Lomlun  Gazftk  for 

January  Hrd  contains  u  further  list  of  relaxations  in  exjjort 
prohibitions. 

Trading    with    the    Enemy.— The   Lumhm   (lazellf  for 

January  3rd  contains  a  further  liat  of  persons  and  bodies  abroail 
with  whom  trading  is  prohibited,  or  whose  names  have  now  been 
removed  from  the  list. 

A    Novel    Lighting    Fitting.—With    referente    to   this 

device,  which  we  illustrated  last  week,  we  understand  that  the  fitting 
wasdesigneil  and  manufactured  by  Mkssrs.  W.  Li'cv  &  Co..  Ltd.,  of 
Oxford,  who  exported  it  to  South  -\  f  rica.  This  method  of  spring  sus- 
pension of  the  lampholder  has  also  been  used  by  the  Wardle  Engineer- 
ing Co..  Ltd,  of  Manchester,  in  its  "  Beatark  "  fittings,  and  has 
proved  very  satisfactory.  The  company  now  uses  a  specially  de- 
signed shade  ring-type  porcelain  lampholder  in  a  metal  disk. 

Catalogues  wanted  for  Belgium.— Mr,  .\.  (Joilumbien, 

of  2,  Woodlands  Road,  Cheetham  Hill,  Manchester,  who  is  shortly 
starting  electrical  business  in  Belgium,  desires  to  receive  catalogues 
and  price  lists. 

American  Engineers  and  French  Reconstruction. — The 

arrival  in  Paris  of  a  n)i.s.siou  of  .Vii.eiicim  engineers  to  confer 
■with  French  engineer.s  on  the  .-iubject  of  reconstruction  is 
annoniu-ed  in  the  French  Press.  Thi.s  mi.ssion  iinchule.s  rtele- 
gate.s  of  tile  United  States  Society  of  Oivil  Engineers,  tlie 
Society  of  Mechanical  Engineers,  the  Electrical  Institute, 
and  tho  In.stitute  of  Mines.  The  Mi>s.sion  is  t<i  visit  the 
liberated  areas,  and  will  work  in  five  sections,  a.s  under  :  — 

J.  Port  and  canal  improvements. 

'2.  Pa'con.stniction  of  roads. 

'■\.  .\gricnltnre. 

4.  rtilisntion  of  w,it<>r-power  resource.s. 

6.  Teelinical    education. 

— Board   nf  Trndc   Journal. 

Platinum  in  Spain. — Platinum  to  tbe  extent  of  from  2  to  .S 

grammes  per  metre  has  been  verified  to  exist  in  the  Serrania  de 
Ronda,  as  the  result  of  three  years  of  exploration  conducted  at  the 
instance  of  the  Spanish  Government.  The  Serrania  is  an  eruptive 
volcanic  range.  1.4o0  sq.  km.  in  extent,  which  thus  far  outstrips 
the  platinum  fields  of  the  Ural  Mountains,  which  are  only  ."lOsq.  km. 
in  extent,  have  never  yielded  more  than  1  gramme  per  metre,  and 
is  tending  to  exhaustion. 

Football     Notes.  —  The     return     matcli    between    tlie 

Magnet  F.C.  and  the  Waygood  F.C.  was  played  on  Saturday  last, 
and  resulted  in  a  win  for  the  former  by  tj  goals.to  2.  For  the 
winners  Dyke  scored  three  goals,  but  the  ground  was  so  bad  that  most 
of  the  players  covered  themselves  more  with  mud  than  with  glory. 


The  Federation  of  British  Industries.—  I'rom  the  lUtlhlin 

of  the  F  B.I.  for  January  2nd,  we  note  that  the  total  membership 
of  the  Federation  is  now  as  follows  —163  Trade  .issooiations,  l.l 
.■Vssociationa  of  controlled  establishments,  and  822  firms,  making  a 
total  of  1  .tiOO. 

Lantern  Slides. —  KeferiinL^   to   our  inciuiry   for  lantern 

aliiles  fcir  the  instruction  of  .\rmy  men,  Messrs.  Newton  .V  Co.,  of 
37.  King  Street,  Covent  Garden,  W.C.  2,  inform  us  that  they  are 
making  preparations  for  the  immediate  production  of  lantern 
lecture  sets  on  the  general  subject  of  engineering,  and  have 
obtained  permission  to  reproduce  photographs  from  well-known 
firms  for  this  purpose.  They  send  us  a  copy  of  their  "(Catalogue 
of  Lantern  Slides,"  Part  II,  which  gives  particulars  of  many 
thousanda  of  slides  dealing  with  educational  and  scientific  aubje<!ts. 
but  doea  not  include  the  seta  above  mentiontil. 

Rationing    Committee   Disbanded.     \Vitii   the  general 

release  from  Government  control  of  raw  material  U8e<l  in  industry, 
the  necessity  for  rationing  disapjiears,  and  the  ('ivil  Industries 
Committee  through  which  that  rationing  has  been  exercised  is 
now  to  lie  disbanded.  I'he  Committee  was  appointetl  by  Dr. 
Addison,  then  Minister  of  Munitions,  in  February,  15117,  under  the 
name  of  the  Priority  Advisory  Committee.  Its  duties  were  to  in- 
vestigate the  claims  of  iiulustriea  threatened  with  hardship  or 
extinction  owing  to  the  shortage  of  raw  materials,  and  to  make 
arrangements  whereby  they  might  at  least  be  kept  alive,  even 
if  not  maintained  at  their  former  level.  The  Committee  comprised 
some  departmental  ofticials,  hut  was  composed  mainly  of  business 
men.  The  chairman  was  Mr.  John  Wormald,  of  Mather  A;  Piatt, 
Ltd.,  engineers,  Manchester. 

In  accord  with  the  Controller  of  Priority,  the  Committee  from 
the  beginning  undertook  the  rationing  of  manufacturers  already 
grouped  together  in  traile  associations  or  capable  of  being  grouped. 
It  investigated  the  affairs  of  91  trades,  in  78  of  which  a  rationing 
system  was  established.  In  addition,  the  Committee  from  time  to 
time,  by  arrangements  with  the  Minister  of  Reconstruction,  in- 
vestigated claims  made  to  him  for  materials,  plant,  and  machinery 
required  in  preparation  for  the  resumption  of  peace-time  work  or 
for  the  starting  of  new  industries.  We  understand  that  from  the 
outset  the  Committee  worked  on  the  principle  of  winning  the 
co-operation  of  the  tradei-s  themselves.  No  decisions  were 
ma<le  without  consultation  with  representatives  of  the  in- 
dustries concernei,  and  the  meetings  between  the  two  sides 
were  full  and  frank.  The  Committee  originated  the  system 
of  appointing,  as  official  r.ationing  authorities,  independent  persons 
of  high  standing,  chiefly  firms  of  chartered  accountants.  This 
system  is  understood  to  have  worked  to  the  general  satisfaction  of 
the  tradei-a  rationed.  To  ensure  that  the  supplies  of  raw  materials 
should  be  forthcoming,  the  Committee  workeil  in  closest  touch 
with  various  Government  Departments  ;  a  close  liaison  has  also 
been  maintained  with  the  A\'ar  Trade  Department  for  the  purpose 
of  correlating  manufacture  to  export.  The  Committee  has  met 
for  almost  two  years  twice  a  week  regularly,  and  in  its  earlier 
months  three  times  a  week.  The  chairman,  Mr.  Wormald,  has 
given  the  whole  of  his  time  to  the  work,  aaaiated  by  Mr.  Frederick 
Simmons,  and  by  Miss  Frxser  as  secretary,  with  no  other  staff. 
For  its  service3  the  Committee  has  "been  warmly  thanked,  not 
only  by  the  Government,  Ijut  also  liy  the  traders  whom  it 
rationed.  It  is  generally  considered  that  this  Committee  has 
furnished  a  striking  example  of  what  can  he  effected  in  adminis- 
tration by  appointing  one  man  of  experience  and  of  approved 
business  ability  and  by  allowing  him  to  .select  his  own  colleagues. 

Catalogues  and  Lists.— Thk    Eyuip.\iENT  and  Enoin- 

KHRiNd  Co.,  2  and  :!,  Norfolk  Street,  Strand,  London.  W.C.  2. — 
Catalogue,  consisting  of  several  illustrated  lists  giving  descriptive 
jiarticuLars  of  the  E.  and  E.  electric  arc  welding  plant  and  the 
scope  of  its  repair  work,  the  E.  and  E.  magnetic  system  of  electric 
arc  welding,  and  details  and  prices  of  arc  welding  accessories  .and 
operators'  sundries  and  metallic  electrodes. 

Messrs.  Simi'LK.x  Conduits.  Ltd.,  Garrison  Lane,  Birming- 
ham.— Publicity  postcard,  giving  particulars  and  price  of  reflectora 
for  industrial  lighting. 

QuASi-.\BC  Co.,  Ltd.,  3,  Laurence  Pountney  Hill,  London, 
EC.  4. — Two  illustrated  pamphlets  :  one  of  32  pages  contains  full 
particulars  of  the  Quasi-Arc  system  of  electric  welding  for  iron 
and  steel,  while  the  other, of  Id  pages,  contains  notes  on  the  system 
as  applied  to  shiji  construction. 

Non-Ferrous  Metal  Industry  Act.— The  London  On-ftle 

for  January  7th  contains  a  list  of  further  licences  granted  under 
this  Act. 

Dissolution    and    Liquidation.  — Pkckham,     Ducamp 

AND  Co.,  electrical  engineers  and  manuf.acturers.  4  and  5^1  New 
Compton  Street,  W.C.  2,  and  Campbell  Works,  Campbell  Road, 
Twickenham. — Messrs.  G.  S.  Peckham  and  J.  Ducamp  have  dis- 
solved partnership.  Mr.  Peckham  will  continue  the  New  Compton 
Street  Ijusiness  and  attend  to  its  debts.  Mr.  Ducamp  will  continue 
the  business  at  Twickenham,  and  attend  to  debts  there. 

Encji.i.sh  'ELKmacAL  Co..  Ltd.  A  meeting  will  be  held  at  :l, 
Abchurch  Yard,  E.G.,  on  February  10th,  to  hear  from  the 
liquidator  an  account  of  the  winding  up  of  this  company,  which 
was  formed  many  years  ago,  and  whose  business  is  now  absorbed 
in  the  Dick,  Kerr  organisation. 

A   Westinghouse    Reunion.— Rx-Westingliou.se   men  are 

holding  their  first  reunion  dinner  on  February  14th.  at  the 
Connaught  Rooms.  London.  Any  ex- Westinghouse  man  who  has 
not  received  an  invitation  is  asked  to  communicate  with  Mr.  L.  S. 
Rii^hard.son,  14,  Sydney  Road.  Richmond.  S.W.,  who  will  be  please»l 
to  furnish  all  particulars. 
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Plant  for  Disposal. — The  Central  Eleetric  Supply  Co. 
has  for  immediate  sale  one  1,560-KW.  and  one  780-KW.  Willans- 
Oeilikon  reciprocating-  engine  and  generator  complete,  and  two 
1.050-KW.  L.p.  Oerlikon  turbo-prenerators,  6,000-volt.  three-phase. 
Sheffield  Corporation  Tramways  Committee  has  for  disposal  a 
number  of  Dick-Kerr  tramcar  controllers.  For  further  particulars. 
see  our  advertisement  pafre.s  to-day. 

Ball   Bearings   Order    Suspended. — The    Minister    of 

Munitions  has  suspended  the  Ball  Bearinprs  Order,  1917,  as  from 
January  7  th,  1919. 

Foreign  Trade. — The  December  Figures. — The  official 

returns  of   imports  and    exports   durin<r  last  month   contain    the 
followin^j  electrical  and  machinery  fissures  : — 

December,  Inc.  or    12  moiithn,  1918. 

Imports.  1918.  dee.         Inc.  or  tier. 

£  £  £ 

59.122  -   40.4211 

792,892  4-102,493 


Electrical  jroods,  A:c.  . 
Machinery 

Exports. 
Electrical  jroods,  &c. . 
Machinery 


—     285.S91 
•f  l,837,.-ill 


» 


244,379  -f-    .'i6,.".94        -      773.740 

1.174,320  -45,374        -.3.420.331 

Trade  Announcements. — Mr.  H.Ashdo^\'n,  late  manairinjf 

director  of  Enterprise  Manufacturings  Co.,  Ltd..  has  opened  up  a 
new  works,  Ashdown  Electrical  Co.,  as  electrical  engineers,  at 
8,  New  Inn  Yard.  Shoreditch,  E. 

Mr.  Harry  Mo.ss.  of  Bradford,  has  been  demobilised,  after 
serving  with  the  Forces  (R.E.'s)  since  1916.  He  is  immediately 
re-opening  his  business  at  116,  Horton  Grange  Road.  Bradford, 
and  invites  manufacturers  and  merchants  to  forward  catalogues 
and  price  particulars  of  all  lines. 

Reconstruction  Problems. — No.   10    of    the    series    of 

twopenny  Ixjoklets  issued  by  the  Ministry  of  Reconstruction  deals 
with  "  Labour  Conditions  and  Adult  Education." 

Book  Notices. — The  Christma.*  number  of  the  quarterly 

( liloriJe  ('hroiiicle.  published  by  the  Chloride  Electrical  Storage 
Co.,  Ltd.,  Clifton  .Junction,  contains  appro]>riate  Peace  notes, 
references  to  Chloride  staff  changes,  excellent  photographs  of  Mr. 

D.  P.  Dunne,  secretary  of  the  company,  and  Mr.  E.  C,  McKinnon. 
the  engineer,  letters  from  men  with  the  Forces,  Chloride  men's  war 
honours,  and  other  interesting  matters. 

"  Proceeiiiidis  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  X.XXVl'f.  Xo.  12.  December,  1918.  New  York  :  The 
Institute.     Price  $1.00. 

"  Electrical  Ignition  for  Internal-Combustion  Engines."  By 
M.  A.Codd.     Second  edition.      Pp.  vii  -^  164  ;  12u  figs.     London  : 

E.  A;  F.  X.  Spon,  Ltd.     Price  Cs.  net. 

"  Manual  of  Electrical  Undertakings  and  Directory  of  Officials." 
1918-19.     Vol.X.XII.     London     Electrical  Press,  Ltd.     228.6d.net. 

Dutch  Post-War  Industries. — Discussing  in  he  Iniiemnir, 
November  'Jnd.  the  then  conditions  of  trade  in  general,  and 
the  iueans  nece.4sary  to  protect  Dutc'h  trade  against  the 
tendency  on  the  part  of  most  Governments  to  make  theii' 
home  markets  secnre  against,  foreign  coinpetitiou.  I).  J.  \V. 
\aii  Dougeu  refers  at  length  to  what  has  taken  plaee  in 
l'',ngland,  such  as  the  re-orgauisaition  of  the  Con.siilar  Service, 
tile  nitiTKluction  of  State  supervision  in  lat-tories.  and  the 
aniaJgamation  of  the  engineering  interests,  .and  reionmuMids 
tliat  similar  raeasnre.s  should  W.  tsiken  in  Hollajid. 

Engineers'  Wages   in    Norway. — The  niinimum  wage 

fthediilr  li,i  engineers  th.at  wa«  accepted  la^-t  year  by  the 
Nonve.gi:iii  Engineers'  Association,  very  .s<X)n  needed  altering 
swing  to  the  increause<l  cost  of  living.  This  has  now  been 
itried  out  and  a  new  schedule  <\st;iblislied  by  the  IvalKnir 
lepairtment,  according  to  which  tlie  minimum  sallary  for 
engineers  in  public  .«er\'ices  ranking  in  the  grades  of  eugineer- 
:i.s.sistants  and  directors,  rar.ge.s  from  Kr.4,0CiO  to  Kr.l.5,0(Kl 
|)er  annum.  The  rates  now  fixed  aie  to  be  looke<l  upon  as 
luiniraum  rates,  and  therefore  if  it  is  desii-ed  to  obtain  the 
services  of  highly  qualified  men  for  certain  important  poe^ts, 
considerably  higher  .salaries  nru.st  be  oftcred.  At  the  sajne 
time  the  Engineers',  .\.isa-iation  put  forward  proix>saJ,s  with 
regard  to  the  salaries  of  managers  and  engineers  on  the 
State  railways.  Kr.3(),0(l0  is  to  be  the  yearly  salary  for  a 
general  manager,  and  departmental  managers  will  "receive 
Kr.'20,fKKI.— Terdois  Gang,  November  20th.  (Kroner  = 
Is.  ]Jd.) 

German  Efforts  to  Recover  Lost  Trade. — -^s  an  indication 

of  the  eiidt-avours  wiiirli  the  Geniians  nre  waking  and  pro- 
j^rse  to  make  for  the  purjxi.se  of  ivcovering  their  lo.st  trade. 
it  is  of  interest  to  note  that  they  are  circularising  and 
ilisijat<liing  agents  to  firms  and  bu.siness  men  in  neutral 
<<)Untrie3.  oflering  to  buy  shares,  or  lend  money  on  stock  or 
goodwill  as  security.  These  circulars  seem  to  have  been  sent 
broadcast  to  I-Iolland,  Denmark.  Norway.  Sweden,  Spain, 
and  Switzerland;,  and  many  agents  apparenth'  are  only 
awaitmg  their  opportunity  t<j  crass  the  .Atlantic  as  represen- 
tativi-s  of  banking  syndicate's  and  industrial  e.stablishinent.s, 
inihidiug  even  Krapp's,  the  va.st  airmament  firm  at  Essen. 
Inless  the  Allies  get' to  businc,s.s  very  rapidly  w'hen  once  the 
Peace  Ctjiifi-rence  has  been  I'airly  .sttiitetl  i>n  its  course,  our 
commercial  men  and  manufa<  tiirers  generally  may  find  fiiem- 
Bf^lves  severely  ha.rni>ered  by  these  GenuaJi  attempts  to 
'  peg  out  claims  "  by  the  u.se  of  money  and  machinery  which 
rightfully  are  the  projiertv  of  the  nations  that  have  been 
deva.sta.te<l.— B/riiu'iiy/Knii   Poai. 


German  Trade  Propaganda  in  Holland. — The  Economic 

.Association  for  Gennaji-Uutch  Trade  recently  informed  the 
Deutsche  Allgemeine  Zeituiig,  December  1st,  that  Germany's 
trade  relations  with  neutral  countries  were  reviving  now  that 
peace  was  approaching  and  the  export  prohibitions  were 
cancelled.  This  was  especially  evident  in  the  numejoua  ap- 
plications from  persons  resident  abroad  for  appointments  as 
agents  of  German  firms.  It  wa.s  of  the  gi-eatest  importanee, 
both  to  the  exporting  anil  imiKjrtmg  countries,  that  .suitable 
liersonw  .should  be  cJiosen,  and  as  regaids  Holland  the  above- 
named  association  placed  it.self  at  the  dispasal  of  interested 
IMirties  in  both  oountrie-s,  and  was  pi^epared  to  give  confiden- 
tial information  as  to  the  reputation,  business  ca,pacity,  &c.. 
of  i^ersons  who  had  applied  already  for  .such  agencies. 

The  47-hours'  Week :  A  Strike.— About  2,000  engineers 
employed  at  the  Thonibiiiy  wYuks  of  the  Phcenix  Dynamo 
Manufacturing  Co.,  Lt<l..  Brad  ton  I.  came  out  on  strike  on 
January  liud.  in  prote~st  again.st  the  system  of  clocking  in 
imder  the  new  47-hours'  week  agreement,  which  involves  a 
istaii  at' 7.30  a.m.,  and  no  period  of  gi^ace  for  late-comei-s 
except  thase  who  are  lialile  to  delay  by  train  and  other 
special  reasons,  to  whom  .si>ecia1  pa,s.ses  are  granted.  On  this 
day,  the  first  on  which  the  new  aii-aingement  wa,s  acte<l 
upon,  about  70  or  SO  workers  were  kn-ked  out,  but  owing  to 
severe  weathei-  the  works  manager  admittecl  them.  The 
employes,  liowever,  met  iu.side  the  works  and  decided  to 
strike  against  the  system.  Tliey  contend  that  the  firm  vio- 
lated the  old  agreement,  and  should  have  conferred  with  the 
workers  lx?fore  adopting  the  new  course.  The  employers,  on 
the  other  hand,  contend  that  the  men  broke  an  agreement 
under  which  local  confei'eno^s  .are  to  be  held  on  disputes, 
laiiling  wliich  a  central  conference  is  to  be  held,  but  w'ork  .is 
not  to  be  inteiTupted.  On  b'riday.  the  day  following  the 
istiike,  a  confei-ence  of  the  piii-ties  was  held,  and  it  was 
agreed  that  work  should  be  resumeil  on  the  Monday  morn- 
ing, and  that  on  that  moniiiig  a  fuither  conference  should 
be  held  on  tlie  (wints  in  dispute. 

Small  Traders  and  Demobilisation. — At  the  invitations 

of  the  ilayors  of  Southwark  and  Lambeth,  a  meeting  of 
small  employers  of  labour  was  held  at  the  Southwark  Town 
Hall,  with  the  object  of  enabling  the  l-ocal  Advisory  Com- 
mittee to  get  into  closer  touch  with  them.  At  pres^ent  the 
minor  iuduati-ies,  the  small  tiuder  or  "one-man  business" 
owners  are  not  represented  on  the  committee,  and  consider- 
able diiiiculty  has  occurred  in  asc-ertaiuiug  what  men  they 
require  from  the  demobilised  Forces.  .\s  a  result  of  the  meet- 
ing two  representatives  were  .appointed  to  serve  on  the  com- 
mittee. Mr.  J.  T. -Curamtugs,  manager  of  the  Borough 
Ijabour  Exchange,  said  there  was  quite  a  mistaken  idea 
abroad  as  to  what  was  meant  by  "  pivotal  "  men.  They  must 
be  men  upon  whom  other  men  depended  for  their  woii. 
They  must  be  the  organisers  of  the  work,  and  inu.st  be  re 
leased  at  once  if  they  desired  to  avert  a  vast  number  of 
unemployed  men  walking  the  streets.  There  wa.s  no  need 
for  men  over  4.3  years  of  age  in  the  -■Vnuy  to  put  in  applica- 
tions foi'  ivdease  nor  for  men  in  haspitals,  as  these  weie 
being  deniobiUsed.  Men  home  on  leiive  could  also  get  their 
discharges  if  applications  W'ere  file<l.  They  would  not  have 
to  go  back  to  France.  The  "one-man  businesses"  were 
woiTving  tlie.  committee.  They  had  received  hundreds  of 
applications  for  the  release  of  the.se  men,  and  they  would 
Ije  relea,s»'d  immediately  after  the  pivotal  men.  But  when 
the  committee  scrutini9e<l  the  forms  for  the  ixdease.  of  many 
of  these  so-called  "one-man  bu.sine-ss "  owners  it  was  im- 
possible to  ixi.ss  them,  though  they  dealt  honest.ly  with  the 
genuine  ownexs.  .Applications  ha<l  l>een  leceived  from  men 
describing  thentselves  as  owners  of  "one-man  businesses  " 
w4io  were  couimission  agents,  uew.si>aper  sellers,  and  similar 
occupations,  who  were  anxious  to  get  out  of  the  Army.  These 
were  not  genuine  "one-man  business"  owiiers,  who  would 
be  of  .service  to  the  country. 

Returning  to  Peace  Production  in  America. — -\  number 

of  electrical  manulactiirers  who  have  devoted  a  large  i)art 
of  their  manufacturing  faciliti<w  to  the  production  of  .shells 
and  other  munitions  are  changing  their  plants  back  for 
turning  out  theii-  normal  electrical  products.  I^ittle  diffi- 
culty is  being  experienced  in  doing  this  except  in  isolated 
cavses.  Tlie  cancellation  of  goveniuient  contracts  for  .shell 
production  has  caused  the  Wagner  lilectric  Manufacturing 
Co.  of  that  city  to  dismiss  l)etween  800  and  1,000  employes 
engaged  in  this  work  within  the  last  eight  or  t.en  days; 
about  300  being  laid  off  in  one  day  alone.  The  company 
was  one  of  the  first  St.  Ixniis  manufacturei'S  to  engage  in 
munition  work  after  the  start  of  the  war. — .American  F^lec- 
trical    Heeieir.    Det>ember   14th,   1918. 

After  Many  Years. — An  incident  which  should  not  be 
permitted  to  jxi.ss  unnoticed  was  reported  to  the  Finance 
Committer  of  the  Leeds  Coi-poration  last  Friday.  .About:  35 
years  ago  the  finn  of  J.  &  H.  McLaren,  owners  of  the  Mid- 
land Engine  Works.  L^eeds,  had  to  make  an  anange- 
ment  witli  its  creditors,  who  received  os.  in  the  jXHind.  A 
firm  of  lyondon  accountants  has  ju^st  written  to  the.  Corpora- 
tion st,ating  that  although  no  legal  obligation  i-ested  upon 
them,  it  had  been  one  of  Messrs.  Mcfjaren's  life  ambitions 
to  pay  olf  their  liabilities  in  full,  and  they  had  now  placed 
an  their  accountants'  hands  an  amount  sufficient  to  pay  the 
balance  of  153.  in  the  pound. — Engineer, 
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Australians  and  Trade  with  Germany. — In  a  letter  dated 

November  iUh.  iiiul  adiiivss^Hl  to  the  \  ietoiian  Eiiiployeis' 
l-eJenitiou,  MeJliouriie,  Mr.  i'.  J.  Pringle,  geueraJ  manager 
ot  the  Electric  Supply  Co..  of  \'ictoria.  sugge.^^t.^  that  em- 
ployer,?'  associations  "  sliould  at  once  finalise  the  futare  action 
in  regard  to  trading  witli  Genuany  and  AvLstria.  It  would 
s»'em  that  some  foinu  ol  aippeaJ  by  lamphlets  and  meetings 
>hould  bring  IH-Iore  our  members  the  necessity,  both  from  a 
M'lf-prese.rvatioii  and  a  loyal  |x.int  of  view,  that  gixxls  nianu- 
nutuifd  in  or  in  any  way  ci>nnect<>d  with  tlKWc^  countries 
should  be  batnieil.  A  clearly  delined  attitude  expres.'*t>cl  as  early 
a.s  ix>ssible  seenis  desirable.  rndoubt.edly  there  ai«  manv 
[xM-.son.s  and  firms  sulficiontly  unprincipleil  to  again  act  as 
agents  for  goods  nianiifactured  in  these  countries.  If  a 
clearly  defined  policy  i.<!  a<lopt<yl  against  such  a  piTK^edure. 
It  will  det<M-  many  from  acting  in  thi.^^  ca|>a<itv."  Jle  further 
sugge.^its  that  the  paiiiphl.-t.s  and  illustrated  .sheets  pivpar.-il 
by  the  Miiuiiii  Standard  in  rega,r<l  to  t;ermanv  and  the  ti-ade 
Mue.^tiim  .shmdd  be  reprint.nl.  and  distribut^Hl'to  members  on 
the  undenstanding  that  such  shall  be  fi-auie<l  ajid  i><>nnanentlv 
:nid  prominently  hung  in  their  places  of  bu.sine.ss^:' J^e.st  w.i 
lorgt^t."    He  continHes  :  — 


■  fo 


wliicli  shauM  ucconipan 
.ind  abroad,  Ihit  IlifV  i 
(.i.lurs.     UnlMs   tlu-v   a 


gilt    also    bi?    given     to    l\m    drawing    up    of    statem.'nl' 
ill    ordir.s    lo    nianufacluriTs    and    agents,    bnlh    li.r 
not    slwking    gocKjs   of   German   or    .'\uslrian    niani 
preparwl    lo    sig-i    su.li    a    stali-ni.^nl    in    111.-    .iflinn: 
ilh    ihi'ni.      Mv    lompanv    inl.'nd    lo    a. 
.      .  >f    suih    a    proreJur.:    «ould    b,-   .-nlir..] 

-1    unless    11    .s    nior.-   or    l,ss    g.noial    an.)    a<-.ompani.-,l    .vi'lh    a    dill    ■•duralio 
J    .lear   evplanalion    of   ih,-    dant^.r   ol    anv    olh.-r   coorse    being    follow,  d  " 


bill     the 


Valuation  of  Land  for  Business  Uses.— The  Ministry 

of  K»H.-onstructi.in  has  now  i.s.sii,Ml  the  second  rejiort  of  tli'e 
(Vmimittee  upon  the  ActpiLsition  and  Valuation  of  Umd  for 
1  ubhc  PurpoS4>s.  The  fir.st  report,  which  was  i.'«u<><l  \aM 
.(auuary.  recommended  measures  for  cheai)ening,  shortening 
and  simplifying  pi-ocedure  for  obtaining  compul.sory  [xyweis 
for  tlie  acquisition  of  land,  a  procedure  so  cumbeVsome  as 
to  involve  a  delay  cjf  many  month.s,  and  costs  of  anything 
from  £^M  upwards.  Tt  was  made  abundantly  clear,  more- 
over, tha.t  the  committ.H;  interpreted  the  term  "  public  " 
purjvi.ses  in  the  widest  sense,  to  include  private,  indu.stri.il. 
and  busine.<s  enterprises  of  public  utility,  as  well  as  tin' 
enterprises  of  public  bodies.  In  its  .second  report  the 
committee  devotes  attention  to  a  suitahle  svstem  for  tin- 
valuation   of  laJid   coiupulsorily  acquired. 


LIGHTING  AND  POWER  NOTES. 

Accrington. — Wages. — The  eniplojc'.s  of  the  Corporation 
electricity  department  have  been  granted  a  further  bonus  of  .5s.  per 
week,  making  28s.  6d.  a  week,  plus  12i  per  cent.,  as  from  December 

7th.  Uil.s. 

Argentina.— BoKNOs    Ayrer. — Owing    to    a     dispute 

between  the  Primativa  Gas  Co.  and  the  municipality  over  the  non- 
payment of  the  company's  bill,  the  supply  to  all  municipal 
buildings,  except  hospitals,  has  been  cut  off  ;  the  Thiiex  states  that 
the  municipality  intends  to  install  oil  and  electric  lighting. 

Water  Powkr.— The  Legislature  of  the  Province  of  Mendoza 
has  sanctioned  plans  for  the  development  of  the  province,  includ- 
ing water  supply,  sewers,  and  hydro-electric  power  ;  the  cost  is 
estimated  at  Sl:!,OiiiJ.OilO  m/n. — Uerifu-  nt  the  Hirer  I'lute. 

The  Minister  of  .\griculture,  who  recently  visited  the  Iguazu 
Falls,  states  that  they  are  in  no  way  inferior  to  Niagara,  and  con- 
siders their  utilisation  for  the  generation  of  electricity  to  he  a 
feasible  project,  which  should  be  undertaken  as  soon  as  possible. 
He  recommends  the  appointment  of  a  Commission  of  Engineers  to 
investigate  the  i>roject.  The  falls  are  «00  to  700  milts  distant  from 
Buenos  .\yres. — Pull  Mall  (lazetle. 

Australia. — Sydney. — The  N.  Sydney  CouticiJ  has  passed 
a  resolution  urging  the  Government  to  utilise  the  water  powers  of 
the  Nepean,  Warragambi,  Grose,  and  other  rivers  for  the  production 
of  electricity  and  the  development  of  the  water  supply. 

Sale — The  B  C.  has  decided  to  make  inquiries  with  regard  to  the 
provision  of  an  electric  lighting  scheme  for  the  district. 

LisiiORE.— The  electrical  engineer  has  reported  upon  the 
question  of  a  municipal  electricity  scheme  for  the  town.  The 
report  states  that  there  are  250  creameries  within  a  30  miles'  radius 
of  Lismore,  each  of  which  might  be  expected  to  install  a  4  or  5-h.i>. 
motor,  and  co-operation  with  neighbouring  municipalities  is 
recommended. 

COBCRG.— The  T.C.  has  arranged  to  borrow  £13,000  for  the  pro- 
vision of  an  E.L.  installation,  and  is  to  take  a  bulk  supply  from  the 
Melbourne  City  Council  for  ten  years. 

Electricity  Supply  and  Staxdardisatiox.— a  conference  of 
engineers  and  managers  of  electricity  supply  undertakings,  held  in 
Melbourne,  reported  that  as  the  supply  of  electricity  to  small 
private  consumers  usually  resulted  in  a  loss  to  supply  undertakings, 
it  was  necessary  that  a  monthly  minimum  charge  for  each  service 
be  made.  Asa  supply  uhdertaking  might  be  called  upon  at  any  time 
to  give  a  stand-by  supply  to  premises  also  supplied  from  a  sejjarate 
source,  and  the  stand-by  might  not  be  used  to  an  extent  sufficient  to 
prevent  the  supply  undertaking  losing  in  connection  therewith, 
the  conference  recommended  Ih.at  future  legislation  should  include 
protection  for  undertakings  which  refused  to  give  or  maintain  a' 
stand-by    supply  :    this    legislatioii    should     follow   the    lines   of 


Clause  15  of  the  British  E.L.  Act,  lHOii.  The  conference  supported 
the  principle  of  standardisation  as  applied  to  the  electric  supply 
industry,  and  was  of  opinion  that  British  standardisation  should 
be  adopted,  as  far  as  possible,  in  Australia.  The  Advisory  Council 
of  Science  and  Industry  was  advised  that  the  conference  was  of 
opinion  that  the  ("ommonwealth  should,  at  the  earliest  moment, 
establish  a  Bureau  of  Ele.;trical  Standards. 

Barrow-in-Furness.— Waues. — The  '1\0.  has  increased 
the  wages  of  the  employes  of  the  electricity  department  in  receipt 
of  wages  not  exceeding  iliOii  jier  annum  by  fis.  per  week.  Con- 
sideration of  an  application  for  an  advance  of  .t(i5  per  annum  by 
the  chief  Corporation  officials  has  been  deferred. 

Skwaue  PiMi'iNii. — The  applicatioii  of  electricity  to  the  sewage 
pumping  plant  is  to  be  proceeded  with  as  soon  as  possible  by  the 
T.C.  Health  Committee. 

Belfast. — TnuiiNE    Breakdown. — With  regard  to  the 

breakdown  of  one  of  the  turbines  »t  the  T.C.  electricity  works 
some  weeks  ago,  a  report  by  Mr.  J.  H.  Rider  stated  that  the  break- 
down was  due  to  purely  accidental  causes,  and  there  had  been  no 
neglect  or  want  of  skill  on  the  part  of  the  emjiloyrs. 

E.VTENsloNS.  In  connection  with  the  Harbour  power  station,  the 
coustructi.m  of  which  was  pushed  on  at  the  retjuest  of  the  Govern- 
ment, in  order  to  facilitate  shipbuilding,  the  chairman  of  the  E.L. 
Committee  has  stated  that  the  negotiations  in  progress  justify  them 
in  believing  that  they  will  be  put  in  the  same  financial  position 
by  the  Government  as  if  they  had  waited  another  couple  of  years 
before  undertaking  the  extension. 

Chelmsford. — I'hich    Increase. — The    B.    of    T.    has 

authorised  the  Electric  Supply  Corporation  to  increase  its  charges 
for  electricity  from  (ijd.  to  SM.  per  unit. 

Street  Liuiitini;.  .\s  the  contract  with  the  E  S.  Corporation 
for  the  lighting  of  the  North  and  South  Wards  expires  in  March, 
1920,  the  Gas  Committee  has  recommeniled  the  Lighting  Com- 
mittee to  consider  the  advisability  of  lighting  the  wards  by  gas. 

Crediton. — Proposed  E.L. — The  U.D.C.  has  decided 
to  obtain  exiiert  advice  as  to  the  provision  of  an  E.L.  scheme  for 
the  town. 

Croydon. — Price  Increase. — The  T.f!.  has  decided  to 
further  increase  the  charges  for  electricity  by  25  per  cent.,  a  total 
advance  of  100  per  cent,  on  pre-war  rates. 

Doncaster. — Prov.  order. — The  T.C.  has  decided  to 

apply  tor  an  order  to  supply  electricity  in  the  parishes  of  Adwick- 
le-Street,  Carcroft,  Bentley,  Kirk  Sandall,  Armthorne,  Cantley, 
Rossington,  Wadworth,  Loversall,  Edlington,  Conisborough,  and 
Denaby. 

Plant  E.xtensions. — The  electrical  engineer  has  been  instructed 
by  the  T.C.  to  prepare  a  report  on  the  additional  plant  required  in 
connection  with  the  proposed  extension  of  the  area  of  supply  and 
the  tramway  system.  It  was  also  decided  to  ascertain  Whether 
any  of  the  collieries  in  the  district  would  be  willing  to  furnish 
supplies  of  electricity,  if  required. 

Dover. — Supply  to  Admiralty. — In  order  to   induce 

the  Admiralty  to  increase  its  payment  for  electricity,  the  Electricity 
Committee  has  decided  to  threaten  that  the  rate  for  the  establish- 
ments outside  the  contracts  will  be  raised  to  the  maximum  unless 
the  .\dmiralty  meets  the  Corporation  in  the  matter. 

The  price  of  energy  for  charging  electric  vehicles  has  been 
increased  from  l'8d.  to  3d.  per  unit,  and  for  power  from  3d,  to  3id. 

Grimsby. —  Strike, — The   application    of    the  engineers 

at  the  electricity  works  with  regard  to  working  hours  having  been 
refused,  they  struck  work  on  Friday  evening  last.  The  whole  of 
the  municipal  electricity  supply  ceased,  involving  the  stoppage  of 
the  tramways.  .\n  offer  of  assistance  from  the  Naval  authorities 
was  accepted,  and  a  contingent  from  mine-sweepers  was  put  in 
charge  of  the  station. 

Hull. — Street  Lighting. — The  Works  Committee  has 
instructed  the  electrical  engineer  to  present  a  report  on  the 
extended  use  of  electricity  for  street  lighting. 

Ilford. — Proi'OSED  Loan. — The   L.G.B.  having  refused 

to  sanction  the  application  of  the  U.D.C.  fo}'  permission  to  borrow 
£  10,000  for  a  scheme  for  the  utilisation  of  the  steam  from  the 
refuse  destructor,  the  electrical  engineer  has  been  instructed  to 
submit  another  scheme,  with  a  view  to  a  further  application 
being  made. 

Ipswich. — National    E[,ectricity    Supply. — On    the 

recommendation  of  the  chief  engineer,  Mr.  F.  Ayton,  the  E.S  and 
Tramways  Committee  has  passed  a  resolution,  with  instructions 
that  it  be  forwarded  to  the  President  of  the  B.  of  T.,  to  the  effect 
that  the  Committee,  having  considered  the  report  of  the  I,M.E.A. 
to  the  B.  of  T.  upon  electric  power  supply,  dated  November  2yth, 
1918,  expresses  its  agreement  therewith,  except  in  regard  to 
Clause  2,  wherein  the  .Association  recommends  that  the  District 
Electricity  Boards  should  be  so  constituted  as  to  be  wholly  inde- 
pendent of  the  influence  or  control  of  commercially-owned  elec- 
trical enterprises  ;  and  that  in  order  to  secure  this  object,  it  is 
urged  that  the  District  Electricity  Boards  should  consist  of  repre- 
sentatives of  local  authorities  and  large  consumers,  lo  the  exclusion 
of  the  supply  companies.  The  Committee  strongly  dissents  from 
this  view,  and  holds  the  opinion  that  the  District  Electricity  Boards 
should  consist  of  representatives  of  the  undertakings  concerned  in 
electricity  supply,  and  that  where  there  are  company-owned 
undertakings,  these  should  not  be  excluded  from  representation  on 
the  boards. 
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Kingston-upon-Thames.  —  E.L.    Failure.— For    the 

tliird  time  in  a  few  weeks  the  Corporation's  electric  light  snpply 
failed  on  December  Hist. 

In  speaking  at  a  meeting  of  the  T.C.  on  the  difficulties  which 
had  attended  the  supply  of  electricity  during:  the  past  few  weeks, 
the  chairman  of  the  E.L.  Committee  said  that  they  were  first  faced 
with  the  breakdown  of  the  condensing  plant,  and.  owing  to  the 
iaferior  quality  of  the  coal,  it  was  impossible  to  maintain  sufficient 
steam,  and  the  works  had  to  be  closed  down.  Following  that,  two 
o'  the  lartrest  steam  alternators  broke  down,  the  coils  being-  burnt 
out.  and  later  another  set  broke  down.  Also,  during  the  past  three 
months,  both  the  Diesel  engines  had  been  out  of  working  order, 
and  other  difficulties  were  caused  by  the  overloading  of  the  plant  ; 
it  was  only  due  to  the  determined  effort*  of  the  acting  electrical 
engineer  and  staff  that  the  supply  had  been  kept  going  at  all.  He 
expected  that  the  first  ne^i^urbine  would  be  working  regularly  early 
in  January,  and  he  hoped  that  would  be  the  end  of  their  difficulties. 
Alderman  Hall  said  it  was  a  lamentable  thing  that  they  e%'er  had 
the  two  German  engines,  which  at  present  were  incapable  of  work. 
A  British  firm  had  now  agreed  to  supply  a  new  compressor  for  the 
four-cycle  Diesel  engine. 

Kendal. — Price  Increase. — The  E.L.  Committee  lias 
increased  the  price  of  electricity  for  power  purposes  by  charging 
2{d.  per  unit  for  2,000  units  per  annum  and  over,  instead  of  2jd. 
for  s.OOO  units  and  over. 

Lighting  Restrictions. — The  Controller  of  Coal  Mines 

has  given  notice  that  the  conversion  equivalent  for  gas,  in  terms 
of  fuel,  has  been  increased  to  l.S,750  cb.  ft.  per  ton,  and  for  elec- 
tricity to  1,000  units  per  ton.  The  allowance  of  gas  or  electricity 
for  lighting  purposes  under  Clause  8,  or  the  special  assessments  for 
lighting  under  Clause  12  of  the  Household,  Fuel,  and 'Lighting 
Order,  IWIS.  has  been  increased  by  2.5  per  cent.  Clause  H9  of  the 
Act.  relating  to  restrictions  on  ga.s  and  electrical  fittings,  has  been 
suspended.  The  concessions  only  relate  to  England  and  NN'alea. 
and  take  effect  from  .Tanuary  1st  last. 

London. — East  Ham. — Street  LmHTixr;. — Wlien   tlie 

lighting  restrictions  are  removed,  the  E.L.  Committee  has  decided 
to  install  l.oOii-c.P.,  half-watt  lamps  in  place  of  the  arc  lamps 
previously  used  for  public  lighting,  and  has  recommended  that  the 
work  of  fixing  the  cables,  which  will  be  carried  by  the  tramway 
standards,  be  put  in  hand. 

Latham. — 1'roposed  E.L. — At  tlie  la.st  meeting  of  the 
U.D.C..  the  chairman  said  he  hoped  the  Council  would  push  on 
with  the  electric  lighting  of  the  town. 

National  Electricity  Supply.— The  P..  of  T.  Bill  for  the 

provision  of  cheap  elec^tricity  is  to  be  introduced  into  the  House  of 
(Commons  at  the  earliest  possible  date.  A  Central  News  repre- 
sentative states  that  "  Mr.  Lloyd  George  is  anxious  to  get  the 
scheme  into  working  order,  and  it  is  now  only  a  question  of  how 
soon  the  necessary  Bill  can  be  introduced  into  the  House." 

Newcastle-under-Lyme.  —  Mains  E.vtensions.  —  The 

T.C.  has  received  L.G.B.  sanction  to  the  borrowing  of  £1.250  and 
£8.")0,  for  the  extension  of  the  electricity  mains. 

Rochdale. — Proposed  Bulk  Sui>i>ly. — The  E.T^.  Com- 
mittee has  recommended  the  T.C.  to  obtain  terms  from  the  Oldham 
and  Bury  Corporation  for  a  supply  of  electricity  in  bulk. 

Rotherham. — Owing  to  the  delay  in  the  erection  of  the 

new  power  station  causing  an  accumulation  of  the  sinking  fund,  a 
Sub-Committee  has  recommended  the  T.C.  to  promote  a  Bill  to 
postpone  the  sinking  fund  periods  with  respect  to  the  loans  raised, 
to  pay  interest  charges  out  of  capital,  and  to  alter  the  periods 
granted  by  the  L.fi.B.  for  the  raising  of  loans  until  the  new  station 
is  completal. 

Salford. — Wai;es. — The  award  of  .".s.  per  week  ifranted 

to  the  engineering  trades  by  the  Committee  on  Production,  dated 
November  Jtth,  1 91 8,  has  been  extended  to  employijs  at  the  electricity 
works. 

S.^LE  OF  Plant.— The  Electricity  Committee  has  given  in- 
structions for  the  sale  of  the  second  I.OOO-KW.  turbo-alterator. 

Price  Increase..— The  T.C.  has  accepted  the  offer  of  the  M.an- 
chester  Shiji  CanafCo.  to  pay  an  increase  of  Hi  per  cent.,  making  a 
total  of  20  per  cent.,  on  the  charges  for  electricity. 

Stretiord. — Terms  of  Purchase. — The  sum  pi'ovision- 
ally  agreed  upon  for  the  purchase  of  the  undertaking  of  the 
Trafford  Power  and  Light  Supply  Co.  by  the  U.D.C.  is  .4:184.342; 
this  is  subject  "to  ratification  by  the  shareholders  of  the  companv 
and  the  L.G.B. 

Spennymoor.  —  Street    Lighting.  —  The  U.D.C.  has 

decided  to  have  74  public  lamps  lit  by  the  E.L.  Co. 

Swansea.  —  Plant     E.ktexsions.  —  The     Director    of 

Electric  Power  Supply  has  consented  to  the  T.C.  renewing  its 
application  for  additional  boiler  plant,  A:c  .  in  three  months'  time. 

Tunbridge  Wells.— "Street    LiGHTiN(i.— The    T.C.  has 

fixed  the  following  charges  for  lighting  public  lamps  with  elec- 
tricity :  — 1,200  C.I'.,  £24  per  annum  each  :  3O0  C.P.,  £15  :  100  o.i-., 
£5  ;  no  C.P..  £:<  ;  clocks,  £10  10s. 

United  States. — IIetch  IIetchv  Scheme. — On  Decem- 
ber Hth  San  Francisco  closed  the  sale  of  J  1,000,000  of  HetchHetchy 
bonds  to  the  Anglo  and  London-Paris  National  Bank.  The  pur- 
chaser also  took  an  eight-month  option  on  the  remaining  $8,000,000 


of  4  5  per  cent,  bonds  now  authorised  for  sale.  The  j;  1,000,000  to 
be  immediately  available  will  cover  construction  costs  during  the 
next  six  or  eight  months.  The  88,000,000  would  cover  the  con- 
struction of  the  dam  and  the  first  section  of  the  aqueduct.  An 
effort  will  be  made  to  complete  the  work  as  far  as  the  Moccasin 
Creek  power  development  as  soon  as  possible,  so  that  the  G6, 000  H. P. 
to  be  generated  there  will  be  available  for  the  city's  use. 

York. — WATEit  PiiwER. — The  Electricity  and  Tramways 

Committee  has  decided  to  proceed  with  a  scheme  for  the  generation 
of  hydro-electric  energy,  and  has  recommended  that  the  necessary 
permission  be  obtained  ;  a  site  has  been  rented  at  Naburn  Locks, 
on  the  River  Ouse. 


TRAMWAY  AND  RAILWAY  NOTES. 

Accrington. — At  a  meeting  of  the  T.C.  on  Monday,  a 
resolution  was  adopted  condemning  "the  tramway  employes  for 
refusing  to  work  on  Christmas  Day.  .Alderman  Higham,  chairman 
of  the  Tramways  Committee,  said  that  another  year  the  cars 
would  certainly  have  to  be  run  on  Christmas  Day. 

Australia. — Melbourne. — In  November  a  trial  run  was 
successfully  made  on  the  new  electric  railway  between  Newmarket 
and  Essendon,  and  a  speed  of  50  miles  per  hour  was  attained. 
Energy  is  supplied  from  Newport  at  20,000  volts  A.C..  and  trans- 
formed to  1  ,.')00  volts  D.c. 

Bolton. — At  a  general   meeting  of  the  membei's  of  the 

Bolton  Branch  of  the  Tramway  and  Vehicle  Workers'  Amalga- 
mation, held  on  Sunday  morning,  it  was  decided  to  give  financial 
supix)rt  to  the  Blackburn  tramway  strikers,  and  also  to  take  a 
ballot  during  the  week  as  to  giving  moral  support  by. ceasing 
work  when  called  upon  to  do  so  by  the  Executive  Council. 

Central  London   Railway. — The  B.   of  T.   has  further 

extended  the  time  for  the  completion  of  new  works  under  the 
C.L.R.  Act,  1913,  for  a  year. 

Continental. — Italy. — The  fii-st  stone  of  the  new  electric 

railw.ay  between  Rome  and  Ostia  was  laid  on  December  30th. 
The  King  was  present,  and  signed  a  commemorative  tablet,  which 
was  enclosed  in  the  stone.  The  project  includes  the  building  of 
a  harbour  and  a  seaside  residential  resort  within  half-an-hour  s 
run  of  Rome. 

Dewsbury. — Proposed  New  Lines.— The  Corporation 
has  deferred  consideration  of  an  offer  of  the  National  Electric 
Construction  Co.  to  construct  tramways  to  Shaw  Cross. 

Keighley. — Wages  and  Fares. — In  view  of  the  recent 

award  of  the  Committee  on  Production  increasing  the  wages  of 
tramcar  drivers  and  conductors,  the  T.C.  has  decided  to  increase  the 
fares  to  Id.  per  mile. 

Leeds. — Fare  Revision. — The  Tramways  Committee 
has  recommended  the  T.C.  to  apply  for  powers  to  increase  the 
tramway  fares  to  Id.  per  mile,  with  a  minimum  charge  of  2d.  for 
any  distance  exceeding  •{  mile,  and  to  increase  the  charges  for  goods 
traffic  by  1 00  per  cent. 

Lincoln. — New  Cars.— The  T.C.  hii.s  decided  to  apply 
to  the  L.G.B.  for  sanction  to  a  loan  of  £6,000  for  the  purchase  of 
three  tramcars. 

The  engineer  has  been  instructed  to  report  on  the  conversion  of 
the  existing  tramways  to  the  overhead  system. 

Liverpool. — Strike. — Owing  to  the  fact  that  the  47-hour 
week  granted  to  the  railway  men  on  the  1st  inst.  does  not  apply  to 
them  until  February  1st,  the  skilled  workers  at  the  Formby  power 
station  of  the  L.  it  Y.  Railway  Co.  struck  work  on  January  2nd. 
Traffic  was  stopped  on  the  electrical  lines  in  the  Liverpool  area, 
and  the  electric  trains  on  the  Liverpool-Southport  line  were 
replaced  by  steam  trains,  which,  however,  were  not  illuminated. 
At  a  meeting  on  Monday  the  men  decided  to  resume  work  on  Tues- 
day, providing  the  N.U.R.  obtains  a  satisfactory  settlement  of  their 
grievance,  but  threatened  to  resume  the  strike  on  Saturday  if  it 
was  not  settled. 

Maidstone. — Proposed  E.xtensions. — The  T.C.  is   to 

consider  a  scheme  invohing  an  expenditure  of  £100,000,  for  the 
extension  of  the  tramways  to  Chath,am.  , 

Salford. — "Wages. — The  award  of  5s.  per  week  granted 
by  the  Committee  on  Production,  dated  November  9th,  1918,  has 
been  extended  to  the  employes  of  the  tramways  department ;  the 
estimated  annual  cost  is  £1,220. 

Sheffield.— Snowstorm.— Much    damage  was   done   to 

tramway  trolley  wires  by  the  snowstorms  last  week-end,  the 
service  being  completely  disorganised.  At  Mansfield  a  tele- 
phone wire  fell  across  the  tramway  trolley  wires.  A  horse  which 
trod  on  the  wire  received  a  shock  and  burns. 

At  Halifax  a  girl  came  in  contact  with  a  fallen  "charged  "  wire. 
and  received  burns. 

Walkden. — The  colliers — with  the  relea.se  of  men  from 

the  -Army  and  Navy,  their  numbers  are  now  growing — in  Walkden 
and  ;uijoining  coalfields  are  now  agitating  for  the  provision  of 
more  cars  in  the  afternoon  to  take  them  home  as  they  leave  work. 
They  complain  that  the  service  proviiie*!.  whilst  better  than  it  used 
to  1)0,  is  often  inadecjuate. 
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TELEGRAPH  AND  TELEPHONE  NOTES. 

Cable  Breakdown. — An  official  of  the  Eastern  Telegraph 
Co.  informed  a  newspaper  representative  that  teleg^rams  to  the 
Far  East  were  beiui;  delayed  H}  days,  owin>r  to  the  breakdown  of  a 
cable  on  Sunday  last  .  it  was  expeiteil  that  the  service  would  In- 
restored  in  a  few  days. 

Control  of  Wireless. — It  is  stated  in  the  daily  Press 
that  an  understandin^r  h;is  l)een  come  to  between  the  Allies  to 
exercise  permanent  Government  control  over  all  wireless  communi- 
cations. The  U.S.  Government  is  goins  further  than  thi.s,  and 
proposes  to  actjuire  all  the  shore  wireless  stations  at  an  expenditure 
of  £1,00(1.1100.  They  will  all  be  under  the  control  of  the  Navy 
Department,  and  all  Gennan  stations  erected  on  U.S.  territory  are 
to  be  ajipropriated. 

Snow  Storms. — niiriug  the  snow  storms  hi.st  week-end 
the  telegraph  and  telephone  services  in  the  Midlands  and  West  of 
England  were  seriously  interrupted.  Communication  between 
Bath  and  parts  of  Wiltshire,  Somersetshire,  and  (Uoucestershire  was 
cut  off.  Sheffield  was  practically  isolated,  while  Manchester  was 
cut  off  from  22  of  the  40  larsre  towns  with  which  there  is  usually 
communication  by  telephone,  Telefrraphically  also  the  city  was 
completely  isolated  from  at  least  a  dozen  large  towns.  In  Yorkshire 
and  Derby.shire  10,(100  wires  are  down. 

South    America. — A    new    wireless   station   on    Martin 

Garcia  Island  was  declared  open  for  public  service  on  October  2itth 
last. 

Telegrams  to    Enemy  Countries. — lentil  further  notice 

no  jirivate  telegrams  of  any  description  can  be  accepted  for  trans- 
mission to  enemy  countries.  Telegrams  for  soldiers,  addressed  to 
their  units,  without  indicating  place  of  destination,  will  be 
forwarded  whenever  jiossible  from  the  base. —  Tlie  Timex. 

Trunk  Telephone  Delays. — Many  complaints  by  busi- 
ness men  at  the  delays  on  trunk  telephone  calls  -were  considered, 
last  week,  by  the  Post  and  Telegraph  Committee  of  the  London 
Chamber  of  Commerce.  The  Committee  decided  to  call  a  meeting 
of  the  London  Telephone  and  Telegraph  Committee  of  the  Chamber 
with  a  view  to  action  being  taken. 

In  connection  with  the  complaints,  the  Assistant  Secretary 
to  the  Telephone  Department,  G.P.O.,  has  explained  to  the  daily 
Press  that  the  delays  are  caused  by  the  priority  given  to  Govern- 
ment calls  ;  also  long-distance  lines  have  been  appropriated  by  the 
Government.  New  construction  for  civil  purposes  has  been 
practically  suspended  for  three  years.  As  the  necessity  for 
priority  is  daily  decreasing,  and  approi>riated  lines  are  being 
returned  for  general  use,  conditions  are  now  being  improved. 
Plans  are  being  prepared  for  the  construction  of  new  lines,  and  it 
is  expected  that  the  system  will  soon  be  back  to  normal  conditions. 


FORTHCOMINQ     EVENTS. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Aberdeen. — Cor]Mration  Electricity  Department.  Five- 
ton  tipping  wagon  for  coals.  Electric  vehicle  preferred,  but  not 
esaential.     See  "  Official  Notices  "  to-day. 

Australia. — Svdnev. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  awitchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney. 

Melbourne.— March  10th.  CityCouncil.  One  5,000-KW.  frequency 
changer,  high-tension  switchgear.  Specification  (£1  Is.)  from  City 
Electrical  Engineer. 

London.— Hampstead.— B.C.  .January  Ifith.  Twelve 
months'  supply  of  electrical  engineers'  stores  and  oils  for  the  Elec- 
tricity Station.  Mr.  A.  P.  .Johnson,  Town  Clerk,  Town  Hall,  Haver- 
stock  Hill,  N.W. 

Sheffield. — Corporation  AVater  Department.  Two  3-ton 
steam  locomotive  cranes  and  one  .'i-ton  electric  locomotive  crane, 
D.c,  4(10—500  volts.     See  "  Official  Notices  "  to-day. 

Spain. — The  municipal  autboritie.s  of  Santa  Eufemia 
(Province  of  Cordoba)  have  lately  invited  tenders  for  the  con- 
cession for  the  electric  lighting  of  the  town  during  a  period  of 
ten  years. 

Uxbridge. — January  21st.  U.D.C.  26-h.p.  a.c.  motor 
for  the  sewerage  works.  Mr.  W.  T.  Harvey.  Clerk,  63,  High 
Street,  Uxbridge. 

Warrington. — January  28th.  Electricity  and  Tramways 
Committee.  One  300-KW.  and  one  .500-KW,  rotary  converter.  See 
'■  Official  Notices"  to-day. 

CLOSED. 

Glasgow. — T.C.   Tramways  Committee,    Recommended  : 

Steel  tires.— Jno.  Baker  &  Co. 

Ti-oUey  bushes.— Fleming,  Birkby  *  Goodall,  Ltd 

V.I.R.  cable.— Livei-pool  Electric  Cable  Co.,  Ltd. 

Asphalt  buckets.— P.  &  W.  M'Lellan,  Ltd. 

Copper  bonds.— B.I.  &  Helsby  Cables,  Ltd. 

Trolley  wire.  -F.  Smith  A  Co.,  Ltd. 

40/36  C.T.S.  cable.— W.  T.  Henley's  Telegraph  Worku  Co.,  Ltd. 

Lead-covered  cable.— B.I.  &.  Helsby  Cables,  Ltd. 

Iron  castings.  — Carron  Co.,   British   Hydraulic    Foundry  Co.,    Ltd.,    R, 

Howie  &  Co.,  David  King  4  Sons,  Ltd. 
Malleable  iron  castings,- A.  Shanks  &Son,  Ltd. 


Electro-Harmonic  Society.  —  Friday,  .fanuar<r  lOtta.  At  H  p.m.  At  the 
Holboin  Ri-stauraQt  (Venetian  ('hainber).    Sinoking  concert. 

MBDchester  Association  of  Engineers.— Saturday,  January  llth.  At  the 
iliaiui  ll.it.l.  Ai  6.30  pin.  I'aper  on  "Iron  and  Steel  Electric  Furnaces," 
liy  .Mr.  J.  liibby. 

Birmingham  and  District  Electric  Club.— Satnrdav,  January  lltli.  At  the 
ilmiid  llciU'l.  Anp.iii.  I'lcNi.liiitiiil  uddi-css  un  •'  Problems  of  the  l-"iiture," 
by  Mr.  W.  II.  Viirnoiii. 

Institution  of  Civil  Engineers.    Tuesday,  January  14(h.    At  5.30  p.m.    At 

<:i.  (;<'or^;i>  strrct,  s.\N .  1.    oidiuary  meeting. 

Industrial  Reconstruction  Council.— Tuesday,  January  14th.  At  (i  i>.m,  At 
the  Institute  of  .lounmlists,  Tudor  Street,  E.C.  Confeiencc  on  "  Recon- 
struction or  Restoration,"  to  be  opened  by.,^Iaj(ir  II.  .).  (lillespie.  D.S.O. 

InstllutloD  of  Electrical  Engineers  (North  Midland  Centre)— Tuesday, 
January  14th.  At  7  p.m.  At  the  Metiopole,  King  Street,  Leeds.  Paper  on 
-'Carbon  Brushes:  Considered  in  Relation  to  the  Design  and  Operation  of 
Klectrical  Machinery,"  by  Mr.  P.  Hunter-Brown. 

(North-Western  Centrel.— Tuesday,  January  14th.  At  the  Engineers- 
Club,  Manchester.  At  7  p.m.  Tenth  Kelvin  Lecture  on  "  The  Dynamical 
Theory  of  Electric  Engines,"  by  Mr.  LI.  B. Atkinson. 

(Scottish  Centre).— Tue-iday,  January  14th.  At  the  Princes  Street 
station  Hotel,  Edinburgh.  At  7  p.m.  Paper  on  "The  Supply  of  Single- 
phase  Power  from  Three-phase  Systems,"  by  Prof.  Miles  Walker. 

(Students'  Section). —Friday,  January  '24th.  At  7  p.m.  At  the 
Northampton  I'ttlytechnic  Institute,  Cierkeiuvell,  E.G.  Paper  on  "A 
Geneva)  Hutlini-  of  Telephony,"  by  Mr.  H.  T.  Body. 

Belfast  Association  of  Engineers.— Thursday,  January  lOth.  At  the  Municipal 
Technical  Institute.  At  7.45  p.m.  Paper  on  "  Electric  Welding,"  by  Mr. 
K.  Edwards. 

Royal  Institution  of  Great  Britain.— Friday,  January  17th.  At  T\.X  p.m. 
At  Albemarle  Street,  W.  Lectuie  on  "  Lic|uid  Air  and  the  War."  by  Prof. 
Sir.  Jas.  Deyvar,  P.R.S. 


LEGAL. 


The  Trade  Mark  "  Meooihit." 
Before  the  Controller  of  Patents  (Mr.  H.  Temple  Franks),  in  the 
Patents  Court,  London,  on  Thursday,  an  application  was  m.ade  l)y 
Albert  Taylor  and  John  Moores,  trading  as  .John  Moores  iV  Co.,  manu- 
facturers and  suppliers  of  insulating  materials  at  Brougham  Street 
Works,  Bl.ockfriars  Roatl,  Salford,  Manchester,  for  the  avoidance  or 
suspension  of  the  trade  mark  "  Megomit,"  registered  under 
No.  211), 03.3  in  Cla-ss  50,  for  "electrical  insulating  material  in 
which  mica  forms  the  base  and  the  predominating  ingredient,"  and 
also  for  the  avoidance  or  suspension  of  sucli  part  of  the  Tra<le 
Mark  No.  270,.S11  as  consisted  of  the  word  "Megomit,'  registered 
in  Class  .'lO  for  "  an  electrical  insulating  material  covered  hy  that 
class,  mica  being  the  predominating  substance  therein."' 

Mr.  E.  J.  Trustram,  who  appeared  for  the  applicants,  said  that 
the  registration  of  the  marks  was  by  Meirowsky  &  Co.  Akt. 
Gesellschaft,  of  Cologne,  dealers  in  and  manufacturers  of  mica  ;  the 
registration  of  No.  216,08:!  was  on  August  2nd,  1898,  and  there  was  a 
renewal  in  r.)12.  No.  276, .SI  I  was  registered  on  October  28th,  IHO."). 
The  manufacture  of  these  mica  electrical  insulating  materials 
had  formed  part  of  the  applicants'  business  for  many  years.  Before 
the  opening  of  the  war  they  found  it  impossil)le  to  develop  .and 
increase  the  sale  of  mica  insulating  material,  being  everywhere 
met  by  the  German  megomit,  to  which  engineers  and  others  had 
Ijecome  accusto.iiLd.  Since  the  war  they  had  endeavoured  todeveloji 
their  trade  in  this  line,  but  although  they  had  somewhat  iflcrease(i 
their  business,  they  were  still  met  on  every  hand  with  inquiries  for 
megomit.  Engineers  knew  that  megomit  contained  mica.  The 
applicants  knew  that  their  mica  plate  contained  mica,  and  was 
more  than  efjual  to  megomit,  but  they  could  only  ([note  for  their 
various  kinds  of  mica  ]>late  and  micanite  and  explain  to 
customers  that  they  could  not  sell  them  as  megomit. 
The  specification  or  formula  for  the  applicants'  mica  plate 
entirely  corresponded  to  the  specification  or  formula  for  megomit. 
With  one  exception  only  the  whole  of  their  mica  and  micanite  was 
manufactured  locally.  The  exception  came  from  America  anil 
Switzerland.  If  they  were  allowed  to  sell  their  mica  goods  as 
megomit  they  could  secure  many  orders,  and  largely  increase  the 
local  industry.  The  Controller  said  that  if  there  was  to  be  avoidance 
of  the  trade  marks  it  would  have  to  be  on  the  ground  that  it  was  a 
bad  trade  mark,  as  being  the  only  practicable  name  for  a  specific 
article.  For  years,  apparently,  this  substance  had  been  largely  sold 
as  micanite  and  megomit,  an(J  the  Germans  had  not  monopolised 
the  whole  trade,  as  in  the  case  of  "  aspirin." 

After  some  discussion,  the  Controller  said  that  it  would-  be 
impossible  to  say  that  megomit  was  the  only  practicable  name  of 
a  specific  article,  without  which  it  would  not  be  possible  to  sell 
the  article,  and  they  had  laid  down  the  rule  that  suspension  could 
only  be  granted  where  the  trade  mark  was  the  .only  practicable 
name  of  the  article  manufactured.  Megomit  was  used  as  the  name 
of  a  brand  made  in  Germany,  and  it  could  not  be  transferred  to 
anybody  else.  It  would  not  he  fair  to  avoid  the  mark  altogether. 
In  the  case  of  aspirin,  this  had  undoubtedly  become  the  only  name 
by  which  the  public  would  buy  the  article.  Under  these  circum- 
stances, he  thought  at  the  present  stage  the  application  could  not 
be  granted.  The  applicants,  when  asked  for  megomit,  should  say 
it  was  German,  and  could  not  Ije  got.  and  in  that  event  the 
customer  should  be  patriotic,  and  buy  English  goods. 

Eventually  the  hearing  was  adjourned  for  further  information 
to  be, submitted  to  the  Court. 
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NOTES. 

State  and  Technical  Research  in  Germany. — Aaonlin^' 

to  Welthiinilel.  December  ilth,  the  Imi)erial  Economic  Office  proposes 
to  ext<?nd  its  functions  to  include  the  examination  of  scientific  and 
technical  methods  of  development,  and  offices  are  to  be  opened 
to  collect  material  and  assist  in  the  solution  of  important  practical 
problems.  The  first  of  these  offices  is  to  deal  with  the  further 
utilisation  of  coal,  with  the  object  of  increasing  the  productivity 
of  available  stores.  Similar  offices  for  other  sections  of  industry 
are  also  about  to  be  opened. 

Hours  of  Labour  in  Australia.— There  is  a  possibility  of 

industrial  turmoil  in  Australia  in  191".i.  because  members  of  Unions 
are  demanding  a  42-hours'  week  and  higher  wages,  but  the  Govern- 
ments of  all  the  States  are  confident  that  Bolshevism  will  not 
become  a  serious  menace. — The  Tii/iex. 

Educational. — Battersea  Polytechxic. — A  course  of 
12  lectures  on  "'Solutions  of  Alternating  Current  Problems  by 
Symbolic  Methods."  will  be  given  on  Friday  evenings,  commencing 
January  17th.  The  evening  courses  on  D.c.  and  A.C.  Engineering, 
(Jeneration.  Transmission  and  Distribution,  will  commence  on 
•January ISth.  Daycourseson January  14th.  Forfurtherparticulare. 
see  our  advertisement  pages  to-day. 

The  Electro-Harmonic  Society.— The  smoking  concert, 
which  will  be  held  at  the  Holborn  Restaurant  in  the  Venetian 
Chamber  to-night  (Friday)  at  8  p.m..  will  be  presided  over  by  Mr. 
\V.  W.  Bradfield,  C.B.E.  The  artistes  will  be  :— Mr.  Leonard 
Lovesey.  tenor  ;  Mr.  .Vrnold  Stoker,  baritone  :  Mr.  Wilfred  James, 
bassoon  ;  Mr.  Walter  Newman,  humorist ;  Mr.  Arthur  Brough,  ven- 
triloquist ;  Mr.  Thomas  Sidney,  entertainer  at  the  piano  ;  Mr. 
Bernard  Flanders.  A.R.A.M.,  solo  pianoforte  and  accompanist. 

The  Grading  of  Electrical  Artisans. — A  correspondent, 

discussing  the  relative  status  of  "' wiremen,"  ''electrical  fitters." 
and  "  electricians,"  remarks  that  there  are  many  difficult  questions 
when  dealing  with  labour  matters  ;  to  him  it  is  obvious  that  to  be 
just  to  both  master  and  man.  they  should  be  graded  in  rates. 
The  present  method  of  rate  fixing  is  unjust  to  both  master  and 
true  craftsman.  The  lower  grades  of  craftsmen  are  certainly  not 
worth  50  per  cent,  more  than  the  labourer,  and,  personally,  he  has 
found  the  best  of  the  labourers  far  better  than  many  of  the 
craftsmen. 

The  lower  grades  of  craftmanship  always  call  for  the  greater 
numbers,  and.  as  a  result  of  present  methods,  are  overpaid  in 
comparison  with  the  labourer  ;  the  lowest  grade  of  labour  should 
be  the  basis     i.e.,  for  the  living  wage. 

It  certainly  appears  to  us  desirable  that  the  terms  above 
mentioned  should  be  defined  and  classified,  and  this  is  rightfully 
the  function  of  the  Electrical  Trades  I'nion,  which,  it  it  claims  to 
be  a  craft  Union,  ought  to  know  and  state  the  exact  grade  of  every 
one  of  its  members.  It  wUl  be  remembered  that  in  the  Committ^ 
on  Production's  award  of  last  November  the  three  classes  were 
lumped  together. 

Demobilisation. — ilr.  T.  W.  Cole,  secretary  of  the  Pro- 
vincial Electric  Supply  Committee  of  the  United  Kingdom,  writing 
under  date  January  8th,  says  : — "  You  were  good  enough  to  publish 
a  letter  of  mine  on  the  above  subject  in  your  issue  of  November  2!ith, 
1918,  in  which  I  said  that  my  Committee  had  taken  the  matter  up 
with  the  authorities  so  as  to  ensure  that  the  electric  supply  industry 
was  placed  among  the  "  key  industries,"  so  as  to  be  entitled  to 
priority  in  regard  to  the  return  of  their  men  in  the  Army.  I 
have  had  further  correspondence  with  the  Demobilisation,  autho- 
rities, and  imdertakings  will  be  pleased  to  know  that  Public 
Utility  Companies  (Group  No.  ^i5)  have  now  been  placed  as  one  of 
the  industrial  groups  open  for  making  up  drafts  for  Demobilisa- 
tion subject  to  certain  provisions  which  have  been  notified  in  the 
daily  Press."  » 

The    "  Tanks "    Inaugural    Dinner. — The    new    social 

body — the  Tanks  -Vssociation  -held  its  inaugural  dinner  and 
concert  at  the  Connaught  Rooms,  on  Monday  night.  It  has  been 
formed  with  the  object  of  bringing  together  at  least  once  a  year 
those  who  during  the  war  were  connected  with  tanks,  those 
eligible  for  membership  being  members  and  ex-members  of  the 
Jlechanical  Warfare  Department,  officers  and  ex-officera  of  the 
Tank  Corps  and  armoured  cars,  and  representatives  of  the  firms 
engaged  in  the  manufacture  of  tanks  and  their  components. 
Lieut. -Colonel  Sir  A.  G.  Stern,  to  whose  initiative  is  largely  due 
the  Government's  adoption  of  tanks  as  an  arm  of  the  Services,  is 
president  of  the  new  Society,  and  the  vice-presidents  include, 
among  others.  Sir  William  Tritton,  Major-General  EUes.  and  Vice- 
Admiral  M(X)re.  The  aims  of  the  Association  are  philanthropic  as 
well  as  social,  and  it  is  proposed  to  establish  a  scholarship  in  the 
engineering  profession  for  the  children  of  members. 

Wireless  in  the  Air  Service. — Addressing  the  London 

Chamber  of  Commerce,  on  Tuesday  last,  on  the  commercial  air 
service  which  is  likely  to  be  organised  in  the  near  future,  Major- 
General  Sir  F.  11.  SykcB.  Chief  of  the  Air  Staff,  declared  that  the 
problem  was  largely  one  of  navigation,  meteorology,  and  wireless. 
.\n  organisation  capable  of  centralising  at  the  starting  (xjint  all  in- 
formation about  the  immediate  weather  conditions  all  along  the 
route  was  essential.  A  development,  which  would  be  of  the 
greatest  use  for  enabling  machines  to  fly  in  all  weathers,  was  the 
direction-finding  wireless  apparatus  carried  in  all  aircraft  for  ascer- 
taining the  bearing  of  ground  wireless  transmitting  stations.  This 
method  was  at  present  secret,  and  was  developed  in  the  service  during 
the  war,     .\ircraft  so  equipped  could  fix  their  position  frequently. 


and  could  report  to  their  base|at  any  moment  where  they  were,  what 
course  they  were  steering,  or  if  they  were  in  any  difficulty.  The 
ground  transmitting  stations  were,  in  fact,  a  form  of  aerial  light- 
house, unaffected  by  fog  and  with  a  range  of  600  or  700  miles.  In 
his  opinion,  it  was  essential  that  the  development  of  wireless  tele- 
graphy should  take  place  along  broad  imperial  lines.  British 
aircraft  would  soon  be  as  widely  spread  as  the  British  Empire. 

Volunteer  Notes. — Royal  EngineeeS  Yolunteers, 
London  Army  Troops  Companies. — Headquarters  ;  Balderton 
Street,  Oxford  Street,  W.  1 . 

Regimental  Orders  No.  2,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Mondav,  January  13th,  to  Saturday,  January  18th,  drills  as  usual. 

C.  HiGGiss,  Captain,  B.E.,  Aiijiitanl. 

Stocks  of  Non-Ferrous  Metals.— The  Ministry  of  Muni- 
tions publishes  the  following  particulars  of  the  stocks  (exclusive 
of  old  metals  and  scrap)  in  this  country  in  the  possession  of  the 
Minister  on  January  Ist  : — 

Tons.  Tous. 

Copper 36.000       Soft  pig  lead 62,8.52 

Spelter,  G.O.B.  ...     22,273      Nickel 2,096 

Spelter,  refined  ...       8.017       Antimony  regulus      ...      3.508 

Aluminium       ...         ...     11,957 

It  is  intended,  the  Ministry  states,  to  publish  at  monthly  intervals 
the  stocks  held  on  the  first  day  of  each  month.  In  addition  to  the 
above,  the  Minister  holds  large  quantities  of  scrap,  mainly  brass, 
of  which  it  is  impossible  to  give  any  particulars  at  present. — 
The  Times. 

The    Fuel  and  Lighting   Order.— The   ("oal    Controller 

has  announced  that,  commencing  with  the  New  Year,  the  allow- 
ances of  gas  and  electricity  for  fuel  and  lighting  under  the 
Household  Fuel  and  Lighting  Order,  1918.  will  be  increased  by 
25  per  cent.  For  the  present  this  concession  relates  only  to  England 
and  Wales,  and  does  not  apply  to  Scotland.  At  the  same  time,  it 
is  proposed  by  arrangement  with  the  Ministry  of  Munitions  to 
suspend  all  restrictions  on  the  fitting  of  gas  and  electrical 
equipment.     Economy  of  coal  is  still  necessary. 

In  accordance  with  this  decision,  the  conversion  ccjuivalent  for 
gas  in  terms  of  fuel  wUl  be  increased  to  18,750  cb.  ft.  to  the  ton, 
and  for  electricity  to  1.000  Board  of  Trade  units  to  the  ton  as  from 
the  meter  readings  taken  for  the  close  of  the  quarter  ending 
December  31st  last  (except  in  those  cases  in  which  a  higher  con- 
version equivalent  has  already  been  specially  agreed.)  The  allow- 
ances for  lighting  under  Clause  8,  or  the  special  assessments  for 
lighting  agreed  under  Clause  12  of  the  Order,  will  from  such  meter 
readings  be  likewise  increased  by  25  per  cent.  Further,  the  Con- 
troller agrees  to  the  suspension  of  Clause  99  referring  to  the 
restrictions  on  gas  and  electrical  fittings  as  from  the  6th  inst. 

Institution    and    Lecture    Notes.— Birmingham    and 

District  Electric  Club. — The  arrangements  for  the  first  half  of 
the  1919  session  are  as  follows  : — 

January  11th.— Presidential  address,  "  Problems  of  the  Future,"  by  Mr. 

W.'H.  Vamom. 
February  8th.— Paper  on  *'  Signalling."  by  Captain  F.  H.  Woodrow,  R.E. 
February  22nd.^ — Annual  Dinner,  Grand  Hotel. 
March  .Sth.— Paper  on  "  Electric  Welding  as  a  Commercial  Proposition," 

by  Mr.  H.  W.  Wolton  (vice-presidentl. 
April'iath.— Paper  on  "  Electric  Converting  Plants,"  by  Mr.  F.  Gould, 

Institution  of  Electrical  Engineers. — In  order  to  enable  the 
necessary  arrangements  to  be  made,  members  wishing  to  dine  to- 
gether at  the  Waterloo  Restaurant,  Charles  Stieet,  Haymarket, 
after  the  I.E.E.  Meetings,  are  asked  to  send  their  names  to  the 
Institution  Offices,  notlaterthan  the  Wednesday  morning  preceding 
the  meeting.  Owing  to  food  difficulties,  the  proprietor  of  the 
restaurant  is  unable  to  cater  for  an  unspecified  number  of  visitors. 

Chadwick  Public  Lectures.— Mr.  A.  H.  Barker,  B.A.,  B.Sc,  is 
delivering  a  course  of  three  lectures  on  "  Fuel  Economy  and 
Health.  "  at  the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.  2, 
on  Mondays.  January  6th.  13th,  and  20th,  at  5.15  p.m.  The 
ground  covered  on  the  three  occasions  will  be  : — "  The  Heat 
Requirements  of  the  Human  Being  "  :  "  The  Heat  Requirements 
o£  a  House  "  :  ''  Heat  Economies. " 

Electrical  Power  Engineers'  Association. — A  meeting  wUl  be  held 
at  the  White  Lion  Hotel.  Coventry,  at  6.45  p.m.  to-day,  for  the 
purpose  of  forming  a  South-Eastern  Section  of  the  Jlidland 
Division.     All  engineers  interested  will  be  cordially  welcomed. 

The  Liverpool  Section  of  the  Northern  Division  has  arranged  for 
a  smoking  concert  to  be  held  at  the  Bee  Hotel,  Liverpool,  at  7.  p.m. 
on  Wednesday,  J.anuary  15th.  Each  mcmljer  will  have  the  privilege 
of  bringing  one  friend.  Tickets  may  be  had  from  members  of 
Committee  or  corresponding  members. 

Appointments    Vacant.— >^hift  engineer  (77s.)  for   the 

Farnworth  U.D.C.  Electricity  Department  :  shift  engineer 
C78s.  9d.)  for  the  Woking  Electric  Supply  Co..  Ltd,  ;  instructors  in 
mechanical  and  electrical  engineering  for  the  Stoke-on-Tront 
Education  Committee  :  charge  engineer  (70s.  -I-  23s.  6d.  -t-  12i  per 
cent.),  for  the  Croydon  Corporation  Electricity  Department  : 
shift  engineer  (37s.  6d.  +  20s.  -t-  12J  per  cent.),  for  the  Peter- 
Iwrough  Corporation  Electricity  Department :  meter  mechanic  and 
test-room  assistant  (£4),  for  the  Newport  B.C.  Electricity  Depart- 
ment :  chief  assistant  engineer,  for  the  Bo'ness  Electric  Power 
Station  ;  sub-station  attendant  (35s.  +  28s.  lid.  +  12'.  per  cent.), 
for  the  Walsall  Corporation  Electricity  Supply  Department  .  meter 
tester  (45s.  +  2Ss.  6d.  -t-  124  per  cent.),  for  the  Barrow-in-Furness 
Corporation  Electricity  Works  ;  shift  engineer  (93s.  rtd.^i.  for  the 
Warrington  Corporation  Electricity  and  Tramways  Committee ; 
charge  engineer  (£175),  for  the  Worcester  Corporation  Electricity 
Works  :  mechanical  and  electrical  engineer  (£350),  for  the  Docks 
Committee  of  the  Bristol  Corporation  ;  mains  superintendent 
(£425),  for  the  George  Town.  Penang.  Municipal  Electric  Light 
and  Tramways  Department.     See  our  advertisement  pages  to-day. 
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The  Women  of  Coblentz.— The  Times  coritspondeiit 
with  the  AracricftQ  Army  at  t'obleutz,  in  the  course  of  a  recent 
disimtch,  says  : — "  Already  in  <'obIentz  there  is  considerable 
unemployment,  and  larpre  numbers  of  demobilised  soldiers  are 
anxious  to  oust  women  from  the  well-paid  positions  they  hold  as 
tramway-car  conductors  and  in  other  municipal  services,  a.s  well  as 
in  industrial  and  commercial  undertakings.  Despite  all  the  efforts 
of  the  German  authorities  to  induce  the  women  and  frirlR  to  so  back 
to  household  work,  little  or  no  progress  is  being  made.  The  women 
refuse  to  resume  their  pre-war  status  in  the  community. 

Electrical  Development  in  Japan. — Statistics  cdiiipiltd 

liy  the  .lapano.M-  Depjirtiucnt  ol  .\i:iic-iilliiro  .'^how,  .siy.s  tllic 
■lourhal  of  Etn-I riiitu,  that  nliiKisl  ll'i  |ht  coiit.  ol  .hipan's 
hydro-electric  and  steaiii-oloctri<-  iiouoi-  lU'Vi-lopiuciit  t<H)k 
place  durinfl  the  I'l  montlis  prior  to  IIUS.  The  total  ua.t<n- 
power  development  ooiiiplct«l  was  llli,.'i.s.")  k\v.,  witli  uiumiu- 
plet^ed  projects  under  way  aiuountint;  to  317. 1:U  k\v.  Siini- 
Jarly,  the  steani-elei'trio  ix>uor  sho«c<l  coiijivleted  i)rojcct«  to 
theauioimt  of  118, SHW  kw.,  and  uiicoiiiiilet'ed  of  1.58,7*1  kw. 
In  couiparin},'  this  power  deveJopnient  iirognuniiio  of  1.U1I.'243 
KW.  with  the  completed  and  uncompioted  prosranimo  of  the 
■previous  ye;ir  it  was  found  that  the  Nwir  liJlS  sliuwed  an 
increase  of  loC.iW  KW.,  of  which  73,1S|  kw.  wa.s  for  water 
lX)wer,  ami  83,140  kw.  for  steam  ix>wer  dovelopnu'iit.  Tlie 
total  number  of  electrical  ent<>.rprises.  including  jiower  and 
railway,  was  ti87,  I'epresentinj^  a.  capitali.sation  of  ahout 
$:W.T,(XH  1.0(10,  which  comjiaired  with  the  .sjime  (late  of  the,  i)i-e- 
vious  year  showed  an  increase  of  139  <'nt<"rprises  \\ith  a  capi- 
talisation of  $.3'2.59.5.ttOO.  An  itlt>a  of  the  magnitude  of  .'«>nie 
of  thes<>  onteri>rises  may  be  (xleanod  from  a  statement  of  thiee 
tvpical  iK>wer  installations  of  tlu^  Tokio  Eie«ibrical  Lijiht  Ci>., 
the  Inawa.shiro  Hydro-Electrio  Co.,  and  the  Ujigawa  Electric 
Co.,  the  lirs't  two  supply  in  Tokio  a.nd  the  lust  the  great 
industrial  centre  of  Osjika,  as  follows;  — 


I'okio  Light  No.  -J 
Inawashiro  No.  1 
tjigawa 


Capacity 
(kw.l 

;i),0(xi 

•io.OCKI 


Max.  Distance 

voltage.  (miles). 

.55,000  .50 

1I5.0(K(  140 

Oii.lKKJ  30 


Electricity  on    Board  Ship.— Hefcning  to  the   British 

.■-e'ction  of  the.  .Allieil  Fleet  takiny  over  that  portion  of  the 
KuM.'^ian  Black  Sea  Meet  wljich  had  been  seized  by  the  Cer- 
mans,  a.  Pre.ss  corresi>ondent  says  thait  all  the  machinery  on 
the  battle.ship  Vo/,;«  wa.s  electricaJ,  and  the  whole  a.rr.mge- 
ment  of  the  .■-hip  iliflennl  from  anvlhing  known  in  the 
Brit.i.sh   Navy. 

Requirements   of    Russian    Engineering   Works. — The 

X.A.Z.,  November  Lst.  in  coninienting  oji  the  requirements 
of  the  Russian  engineering  indu.'jtry,  remarketl  that  under 
nurinal  labour  conditions  14  million  ixxxls  of  laetiil  would  be 
needed.  Up  to  the  present  about  4  million  iKxjds  of  fresh  a.nd 
'JtOO.  million  poods  of  old  metjil  have  been  registeied.  'llieie 
is  a  suttii-ient  quantity  of  copper  forthcoming.  The  amount 
of  pig-iron  e.ssential  is  estimated  at  13  million  poods,  which 
laii  only  be.supphe<l  when  the  coal  .shorl^ige  is  relieved.  Owing 
to  lack  of  coal  a.  numher  of  woi'ks  in  Tula,  and  Toiubov  lia.v<' 
had  to  close  down.  The  Petrograd  Soviet  ha«  isanctioned 
K.1'2  million  for  purcha.'ang  machine  parts  and  technical 
mat^irials  in  Scandinavia. 

Referring  aippa.rently  to  the  saiin'  matter,  the  Dniixchr 
Jllfienieifir  Zriliing  of  Nov.  ijlh  sjiid  that  the  C<>mmissairies 
of  the  Petrograd  communal  adiiiints-fiation  had  decided  to 
purchase  machinery  and  materials  from  various  undertak- 
ings in  Sweden,  and  ha<l  V()ted  P>.l'2  mill,   loi-  the  [nirpote. 


OUR   PERSONAL   COLUMN. 

Tin  Editors  ini'Ue  electrical  engineers,  whether  connected  with  the 
technical  or  ths  commercial  side  of  the  profession  and  indm-try. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movemenis. 


Central    Station    and    Tramway    Officials.— Mr.    P.    M. 

Plktchf.r,  chief  a.s.sistant  electricaJ  "engineer  at  the  Rochdale 
Corporation  electricity  works,  has  been  apjwinted  electrical 
?ugineer.to  the  Darwen   Corjwration. 

Rotherhani  T.O.  ha.s  decided  to  increase  the  .salary  of  Mr. 
E.  Cross,  the  borough  electrical  engine<'r,  by  twi)  amiual 
;nstaimentss  of  fl'25,  making  a  maximum  of  i'l,(KHl  per 
annum. 

Mr.  B.  E.  Ho.ADLKY.  borough  electrical  engineer  at  Maid- 
stone, has  been  installed  Worshipful  Master  of  the  Belve- 
dere Lodge  of  Freematsons. 

Bangor  T.C.  has  decided  to  increase  the  .salary  of  the  elec- 
trical engineer  by  £20  a  year,  the  present  boniis  being  con- 
tinued. 

Donca,stei-  Corporation  Special  Electricity  and  Tramways 
Sub-Committee  has  recommended  that  the  (lay  of  the  shift 
<'ngineer  at  the  power  station  be  increased  to  £4  i)er  week,  and 
that  the  increment  due  to  Mr.  J.  W.  Hibbebt  in  November, 


lyl'J,  .shall  take  effect  as  from  January  1st,  I'JI'.I;  that  .Mr.  T. 
I'orr'.s  siilary  l>e  increased  to  i;"27i5  per  aiimum  Iroin  .la.iuiary 
1st;  and  that  the  borough  elix-trical  engineer's  salaix  be  iii- 
viea.-vd  from  .t'.).5li  l)y  an  amount  eipiivalent  to  ■28^.  (id.  \te\- 
week,  plus  I'iJ  |>er  lont..  with  a  dediu^tion  of  i.'.5(.l.  The  Town 
Council,  ui  conniiitte<\  has  adjourned  the  propo,sal  .so  far  a,s 
(oiicems  the  Ixriough  engineer,  |vnding  a  re[xirt-  by  the 
l-inancf  Comniitt4'e  upon  a  re«.'ent  circular  of  the  l>ocai  (!ov- 
ernmeiit  Board  dealing  generally  with  certain  war  allnw- 
iinces  for  administrative,  technical,  and  clerical  .staffs  of  Imal 
authorities. 

Exeter  T.C.  has  increa.-ed  the  sidary  of  (ho  tramway  mana- 
ger from  .i'3O0  to  i£3.J0  per  annum. 

PiiK-hdalc  Town  Cijuiuil  has  approved  the  Electricity  Com- 
mittee's reconmiciidation  to  increii.se  the  .silary  of  Mr.  P.  II. 
Liuini,  the  borough  electrical  engineer,  from  ,i'4.50  to  .±'.5<K)  a 
year,  a.s  from  NovcnilH'r  1st  hust,  thus  anticipating  the  iii- 
ciea.se  promised  for  next  .\ugust. 

Mr.  R.  r.  B.AILEV,  resident  engineer,  Ncchells  gcneraling 
station,  Cori)oration  of  Birminghajii  electric  supply  dep.irt- 
ment,  h;is  resigned  in  order  to  tiike  up  the  appointment  of 
Birmingham  representative  lor  Messrs.  Brown-Bavlev's  Steel 
works,  Ltd.,  Sheftield. 

Having  regard  to  the  extra  work  coiiseiiiu'iit  upon  the 
shiutage  ol  stiiff  ait  the  power  station,  and  tlie  incrca.^iiig 
difficulties  which  have  arisen  duiing  the  wa.r,  the  Northamp- 
ton Tramways  Cbmiuiittee  proposes  that  Mr.  Camuhon,  the 
traniway  manager,  shall  be  granted  an  honorarium  of  ±'1()0. 

Hoishajn  U.D.C.  has  inci-eaeed  the  salary  of  Mr.  H.  L. 
CoiTAM,  electrical  engineer,  to  £300  per  annum  as  from  De- 
cember 3ist,  1918. 

C'heste.rlield  T.O.  has  acwpti'd  the  resignation  of  Mr.  R.  L. 
.\tL\.Mi,  electrical  engineer  and  tramway  manager,  and  has 
decided  to  appoint  him  consulting  engineer  at  a  .sulary  of 
£100  l>er  annum.  'The  Electricity  Committee  rwoinmends 
that  no  appointment  to  the  vat-ant  jKwition  be'  made  a,t  pre- 
sent, but  that  Mr.  Toiti.n,  assistant  clectritnil  engineer,  be  in 
chaj'ge  of   both   departments. 

Mr.  Mahk  Rumdij;,  chief  electricaJ  engineer  of  the  Dublin 
Corixnation ,  has  tendered  his  resignation  on  the  gronnd  of 
ill-health.  He  became  engineer  and  manager  of  a  large 
chemical  works  in  Portsmouth  in  1874,  and  some  years  latei- 
joined  the  Bell  Telephone  Co.,  which,  in  ISSO,  amalgamated 
with  the  Edison  Co.,  of  New  York.  \Vhen  tJie  EdLson  Syndi- 
cate started  in  London,  the  New  York  cUrectors  a>ppoiiit<-d 
Mr.  Ruddle-  one  of  their  engineers,  and  under  his  direction 
the  lirst  .sy.stem  of  urtderground  cahles  was  laid  down,  l/aiter, 
\\  hen  the  Edisuu  S.vndica.te  started  a.  local  company  at  Man- 
chester, he  became  its  chief  engineer,  and  subsequently  he 
was  engineer  to  the  Metropolitan  Electric  Lighting  Co.  His 
association  with  Dublin  municiiKil  affairs  l>egan  '28  yenirs  ago. 
He  was  engineer  of  the  mains  under  Sir  .Mex.  (then  Mr.) 
Kennedy,  and  aftorwanls  acted  under  Mr.  Hammon<l,  whom 
he  succeeded  ;i>  rii^^imn -in-chief.  Mr.  Ruddle  was  chair- 
man of  the  In.-ii  I  ii-titiitinii  of  Civil  Engineers  for  two  yiNirs, 
anri  he  had  filled  the  chan  luanship  of  the  Duldin  Bra.nch  of 
the  Institution  of  Electricail  Engineers.  Thewilary  attached  to 
the  ofhce  which  he  has  vacated  is  £750  jjer  annum,  with  a 
war  bonus  of  £150. 

St.  Helens  Town  Council  on  'Wednesday  confirmed  a  de<i- 
sion  of  the  Electricity  Committee,  appointing  Mr.  B.  T. 
liAWKlNS  chief  electrical  engineer,  in  the  vacancy  creat<'d  by 
the  resignation  of  Mr.  E.  M.  Hollingsworth,  the  .salary  to  lie 
ii'M)  {>er  annum.  It  was  also  decide<l  that  the  staff  at  tlic 
«'lcctiicity  works  be  rearrange*!,  with  increases,  a.s  follow.^  : 
— Mr.  C.  E.  Creoii  to  be  mains  supeiiiitendciit  (£300),  Mr. 
P.  N.  R.  Baker  station  superintendent  (£3(lil),  Mr.  II.  C. 
Duncan  chief  clerk  (£260),  Mr.  H.  J.  Ureer,  motors  and  in- 
stallation iusi:iector  (£250),  the  salaries  to  be  paid  without 
any  bonus.  Various  increase-s  of  salary  were  granted  to  the 
ol'tice  staff  of  the  Electricity  Committee.  Mr.  E.  M.  Holling,s- 
worth,  who  is  teiking  up  work  under  the  United  Alkali  Co., 
has  been  retained  by  the  Tramways  Committee  in  an  advi- 
sory capacity  for  six  months  at  a  fee  of  WM).  This  is  in 
connection  with  the  negotiations  for  the  transfer  uf  the  tram- 
ways from  the  company  to  the  Corporation. 

General. — The  Muiiclicstcr  Gnnrdiun  .states  that  Lieut. -Col. 
Lincoln  Chandi.ei!,  who.  as  mentioned  here  Ja.st  week,  has 
resigned  the  managing  director.ship  of  the  British  Westing- 
house  Co.  at  Trafford  Park,  hais  been  co-opted  on  the  general 
boiw-d  of  the  comjiany.  k  iwrtion  of  the  10  per  cent.  cum. 
pref.  share  scrip  created  undei-  the  recent  reorganisation  of 
capital  was  being  offered  to  the  employes  la.st  week  for  sub- 
scription under  casy-jwyment  terms. 

?vlr.  T.  W.  Shaw  has  joined  the  staiV  of  Messrs.  Cunniiig- 
liam,  Ltd.,  and  will  have  charge  of  their  motor  repair  depart- 
ment. 

,\lr.  .1.  A.  Woons  has  resigned  his  ixisition  as  chief  engi- 
neer to  the  Newi-a.stle  Breweries.  Ltd.,  and  has  jwned  the 
.staff  of  the  British  Electrical  A  Manufacttiring  Co..  of  2.  St. 
Nicholas  Buildings,  Newcastle  on-Tyne,  Sunderland,  and 
London. 

.Md.  K.  R.  .Jephcoit,  the  new  M.P.  for  the  Y'ardley  Divi- 
sion of  Bii-mingham,  is  chairman  of  the  Birmingham  Cbr- 
ixiration  Electric  Supply  Committee. 

Swansea  Corporation  Electricity  Committee  has  elected  Col. 
.-Vi,F,.\A.NDER  SiNCLAm  chairman,  and  Aid.  James  vice-chairmaii, 
of  the  Committee  for  the  ensuing  year. 
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sir.  E.  1..  SHErHERD,  who  lias  been  with  the  Midland  Elec- 
tric Corixinition  lor  Power  Distribution,  Ltd.,  Ucker  liill, 
Tipton,  for  between  six  and  seven  years  (and  previously  lor 
live  years  at  the  St.  Helens  generating  station),  has  resigned 
liis  position  in  order  to  become  electi-ician  on  the  outside  sfcilf 
nf  the  electric  crane  and  lift  dei»i"tment  of  Messrs.  Holt  ami 
Willett-s,  of  Crarfiey  Heath. 

Mr.  \\'.  B.  Crawley,  who  has  been  connected  with  Mes.sr.s. 
Ferranti,  Ltd.,  for  27  yeare,  has  now  been  appointed  their 
sales  repre.«entati\e  for  meters  and  instruments  in  the  South 
of  England.  Mr.  Crawley's  district  will  not  include  the 
London  telephone  area,  as  clients  in  that  area,  ade  already 
being  attended  to  by  the  company's  London  branch  office. 

Messre.  G.  Du.nc.\x  M.ixx,  S.  E.  SHEERiHN,  and  F.  E. 
rEN[iEB<j.\ST  have  resigned  their  positions  as  sales  managers 
m  the  Midland  Counties  for  Mes-srs.  V^ritys,  Lt<l.,  with  whom 
they  had  over  -57  years'  combined  service,  and  are  now  tra<l- 
ing  as  the  United  Elec'trical  Co.,  at  NewhaJl  Chambers,  New- 
hall  Street,  Binningham.  They  have  been  appointed  sole 
selling  representatives  in  the  Jlidland  Counties  by  Messrs. 
S.  G.  Leach  &  Co..  Ltd..  London,  and  are  also  representing 
Messr.«.  ^\"right  &  Wood,  of  Flahfax. 

.\  Nottingham  iwper  .states  that  Sir  John  Snell,  having 
taken  up  a  Government  appointment,  is  unable  to  advise  the 
combination  of  the  lix-al  authorities  of  Nottingham,  Derby, 
Ijeice-ster,  Mansfield,  and  other  East  Midland  towns  on  the 
cjuestion  of  electric  p^)wer  supply.  It  is,  therefore,  proposed 
to  retain  his  partner,  Mr.  Riijer,  in  his  place. 

We  are  asked  by  Mr.  .\.  G.  CnoraR.  M.I.E.E.,  to  let  it  be 
known  that  he  is  nob  the  Mr.  F.  G.  Cooper,  of  Oolne,  who, 
as  stated  in  our  last  issue,  has  accepted  a  position  at  Sheifield. 
Mr.  .\.  G.  Cooiwr  left  Cohie,  where  he  was  borough  electrical 
engineei-,  in  July  last,  and  joined  the  Inventory  Staff  of  the 
Engineering  Deirajtment  of  the  Ministry  of  Munitions  at 
Manchester,  where  he  is  now  employed. 

Mr.  C.  M.  Feroiso.n  has  rejoined  the  stall  of  Messrs.  Janjea 
Gordon  &  Co.,  of  : Queen's  House,  Kingsway,  W.C. '2,  in 
charge  of  their  steam  power  department,  where  he  will  be 
pleased  to  .see  old  friends. 

Mr.  J.  F.  McEntee,  \\;hi)  has  been  elected  M.P.  for  South 
Monaghan  in  the  Sinn  F'ein  inteirest.  was  appointe<l  assistant 
I  1.',  trical  engineer  under  the  Dunda.lk  Urban  Council  in  1914. 
He  tix>k  pairt  in  the  Irish  rising  of  Easter  Week,  lOIfi;  was 
tried  in  resiie<^-.t  of  the  murder  of  a.  ix»hoeman  and  acquitted ; 
was  deported  and  relea.sed,  but  was  re-arrested,  and  is  among 
the  Irish  leaders  now  interned  in  England. 

War  Honours. — The  followinii  j^entlenien,  to  whom  the 
EEECTiiiCAE  Ekview  offers  its  congi-atulations,  appear  in  the 
li.sts  pubhshed  yesterday  of  those  who  have  been  app<^)iut<^d 
1o,  or  promoted  in,  the  Ch-der  of  the  British  Empire  for  war 
services:  — 

Mr.  C.  L.  Budd,  C.B.E.,  member  of  the  Non-ferrous 
.Materi.ils  Department  of  the  Ministry  of  Munitions,  Mr.  J. 
.McLaren  (chainnan  of  J.  &  H.  Mci-aren,  l^eeds),  Mr.  W. 
Thoiu  (director  of  Yat^'s  &  Thom,  Blackburn),  and  Mr.  John 
Woniiald  (managing  .director  of  Mather  &  Piatt,  Ltd.),  are 
made  Kiiijilifs  Commatiilcis   (Civil  Dicisinn). 

Mr.  G.  H.  Banister  (Vickers,  Ltd.),  Major  J.  L.  Benthall 
(\'ickers,  Ltd.),  PrincjiXil  J.  C.  M.  Garnett.  of  Manchester, 
Mr.  G.  E.  Chadwyck-Healey  (Director  of  Materials  and 
Priority,  .\dmiralty),  Mr.  W.  W.  Lackie  (city  electrical  engi- 
neer, Glasgow),  Mr.  D.  S.  Marjoribanks  (Sir  W.  G.  .\rm- 
strong,  Whitworth  &.  Co.).  Mr.  S.  L.  Pearce  (city  electrical 
engineer,  Manchester),  Mr.  P..  P.  Sloan  (managing  director,- 
Newcastle-on-Tyne  Elec-tric  Supply  Co.,  Lt-d.),  become  Co>ii- 
iiinnders    {Civil  Division)    in   the   Order. 

There  is  also  a  lengthy  list  of  Otficers  and  Members. 

The  Order  of  the  British  Empire  has  be<;n  confeired  on  Mr. 
(lionGE  Webster,  manager  of  the  EUx'hdale  Corix>ration 
tramways,  for  work  in  connection  with  the  war.  Mr.  Webs- 
ter was  for  two  yeai-s  the  hon.  secwtary  of  the  Eochdalo 
Shell  Factory,  and  was  afterwards  elected  a  member  of  the 
board  of  directors.  ^ 

Second-Lieutenant  H.  Hopkinson,  R.A.S.C,  whose  name 
ap))eais  in  the  list  of  M.B.E.  ^Military  Division)  of  the  .\i-my 
Honours,  and  also  in  Sir  Douglas  Haig's  dispatch  dated  Nov- 
ember 8th,  1918,  was  sales  engineer  to  the  Walsall  corpora- 
tion electric  supply  department. 

Congratulations  to  Brigadier  H.  W.  Thornton,  E.E.  (T.F.), 
manager  of  the  Great  Ea.stern  Railway,  on  his  appointment 
as  K.B.E.    (Military  Divi.<;ion). 

Roll  of  Honour. — More  than  a  year  ago  we  announced  that 
the  Militai-y  Medal  had  been  awarded  to  Lance-Corporal  J. 
.'V.  Barlow,  an  employe  in  the  public  lighting  department  of 
the  Stepney  borough  electricity  undertaking.  Tjance-Corporal 
Barlow  has  now  been  awarded  a  bar  to  his  Jlihtary  Medal 
for  further  conspicuous  bra.vei-y  in  action.  The  official  refer- 
ence to  the  matter  reads : — 

L'ralcr  voiv  llPnvv  sl.rll  fir.-  ut  Klein  Zill.'lj.-kc-.  .ni  .Scpliiiibpr  Mill,  IHIS. 
lliis  N.C.O.  went  to  111.-  <is.iisti.n.e  of  ;i  |>;,rtv  o(  mm  iinti  pack  mulps  who 
li.i'l  all  been  either  fcille.l  or  wounds  .1.  Withiiiil  ;inv  ,n5sist,inrp  he  eol  ;ili 
the  wounded  to  a  pl.ice  of  safety  and  dressed  them,  ami  remained  with  Iheiu 
"iilil  the  arrival  of  slretrher-bejji  ers  to  remove  Ihtni.  Bv  his  action  he  un- 
'.uliledly  saved  the  lives  of  the  wounded  men.  Mc  showed  great  courage 
"\  tenacity  of  purpose,  and  absolute  fearlessn.-'ss.  and  is  at  all  times  a 
'erful    and    willing    soldier. 

Private  J.  Nelson,  Manchester  Regiment,  who  has  died 
from  influenza  whilst  a.  prisoner  of  w^ar  in  German  Poland, 
was  employed  by  Messrs.  Charles  Macintosh  &  Co.,  Ltd., 
Manchester. 


Private  J.  Hardma.x,  6th  Manchester  Regiment,  reported 
as  having  died  in  a  German  hospital,  and  Corporal  W.  J. 
Cawley,  Roviil  WeLsli  Fusiliers,  kille<l,  \^ere  both  emplovt!'S 
of  the  British  Westinghouse  Co.,   fjtd.,  Trafford  Park. 

Private  Vi'.  Lonshale,  \^■est  Riding  Regunent,  formeily  a 
train  driver  in  the  employ  of  the  Leeds  CoriX)ration,  who  was 
condemned  to  death  for  striking  a  sentrj-  while  a  prisoner 
of  war  in  Geiinany,  anived  home  on  Saturday  last. 

Obituary.— Mr.  J.  R.  Heckley.— The  death  occurred  on 
January  3rd  at  Shetfield,  suddenly,  of  Mr.  J.  R.  Heckley,  of 
Messrs.  Vickers,  Ltd.  The  deceased  gentleman  had  been 
with  the  .company  for  50  years,  latterly  as  secretary. 

Coln.  Richard  Holt.— We  regi-et  to  announce  "the  death 
of  Coun.  Richard  Holt,  J. P.,  Chairman  of  the  Blackpool 
Electricity  and  Tramways  Committee,  which  took  place  on 
FViday,  3rd  inst.  Coun.  Holt,  who  was  also  Deputy-Mayor, 
had  been  a  inspected  member  of  the  Blackpool  Town  Council 
tor  some  17  years.  During  his  pubhc  career  he  had  always 
worked  ha.rd  for  the  well-being  of  Blackpool,  a.nd  his  loss 
win  be  keenly  felt  by  many  of  the  public  bcxlies  of  the  town. 
He  wa.s  held  in  the  highest  esteem  by  everybody,  and  the 
electricity  and  tramway  department  in  particular  has  been 
deprived  of  the  services  of  a  chaimian  who  was  everything 
tha.t  could  be  desired. 

Mr.  L.  E.  Horrell. — The  death  has  occurretl  fitmi  in- 
juries sustained  through  being  run  over  by  a  tjixi-csih,  of  Mr. 
Louis  Edwin  Horrell,  electrical  engineer,  of  Gaisington 
(Oxon.).  He  was  37  years  of  age,  and  was  on  the  staff  at 
the  Milton  power  .sta-tion. 

Mr.  Edward  J.^ckson.— The  funeral  took  place  on  Satur- 
day, at  Bamt  Green,  near  Birmingham,  of  Mr.  Fklward 
Jack.son,  a  direct<ir  of  the  Midland  Railway  Carnage  and 
Wagon  Co.,  who  had  been  for  (iO  yeajs  identified  with  that 
concern. 


NEW     COMPANIES     REGISTERED. 


blectncars,  Ltd.  (152,4*0 -—Private  company.  Regis- 
tered January  iind.  Capital  £13,000  in  100,000  "  per  cent,  cum  pref  partici- 
pating shares  of  £1  each  and  300,000  ord.  shares  of  Is.  each.  Manufacturers 
of  and  dealers  in  carriages,"  omnibuses,  trucks,  tractors,  lorries,  locomotives, 
tramcars,  motors,  vehicles,  submarines,  launches,  boats,  barges,  &c.,  and 
.specially  those  using  storage  batteries  for  motive  power.  Tlie  subscribers 
(each  with  ont-  pref.  share)  are :— Brig.-Gen.  H.  C.  L.  Holden.  2,  St.  John's 
Park,  S.l£.  3;  J.  G.  Mommer,  12,  Grove  End  Road,  N.W.  2,  engineer;  C.  T. 
D.  Burcnall,  5.  The  Sanctuary,  S.W.,  solicitor;  A.  W.  Burchall,  5,  The  Sanc- 
tuary, S.W.,  solicitor;  J.  K.  Christie,  14,  Colville  Road,  \V.  11  clerk;  J  A 
Braik,  20,  Cambridge  Road,  S.W.  19;  C.  Vines,  178,  Venncr  Road.  S.E.2(J, 
solicitor's  managing  clerk.  No  persons  had  consented  to  act  as  directors 
to   January   2ml.      Registered   office:    2-3,   Duke   Street,   St.   James's,   S.W.I. 

Engineerinj;  Publications,  Ltd.  (152,498).— Private  com- 
pany. Registered  January  3rd.  Capital,  fl.OOO  in  £1  shares.  To  enter  into 
an  agreement,  the  parties  to  which  are  not  named;  in  the  articles  as 
originally  piinled  this  was  stated  as  an  agreement  with  K.  V.  O.  H.  Lash 
or  Lush,  but  the  name  has  been  erased.  To  carry  on  the  business  of  pub- 
lishers and  proprietors  of  newspapers,  journals,  magazines,  books,  and  other 
liter.-iry  woi-ks,  printers,  stationers,  advertising  agents,  &c. ;  also  to  establish 
competitions  and  insure  (gratuitously  or  otherwise),  or  .irrange  lor  the  grant- 
ing  of  free  insurances.  The  subscribers  (each  with  one  share)  are:— J  li. 
I'assmore,  8,  Parksidc  J\venue,  Wimbledon,  printer;  H.  Randall,  Earnshaw 
Cottage,  Esher,  Surrey,  proprietor.  Royal  Worcester  Warehouse  Co.  J''irst 
directors:  H.  Randall  and  J.  E.  Passmore,  e^ch  of  whom  mav  retain  office 
while   holding   20   shares.      Registered   office  :   93-4,   Chancery   Lane,    W.C. 

Electric  Tapes.  Ltd.  (10,185).— Private  company.  Regis- 
tered December  23rd  in  Edinburgh.  Capital.  i'B.OOO  in  £1  shares.  To  carry 
on  the  business  of  manufacturers  of  and  dealers  in  -ubber,  asbestos,  and 
insulating  materials.  The  subscribers  (each  with  one  share)  are  :— J.  C 
.Sinclair,  47,  Waterloo  Street,  Glasgow,  rubber  and  asbestos  manufacturer; 
A.  J.  Terry.  3,  Haydoii  Street,  Minorics.  E.  1,  rubber  and  asbestos  manufac- 
turer. I'Trst  directors:  J.  C.  Sinclair  and  .\.  J.  Terry.  Registered  office: 
47,    Waterloo    Street.    Glasgow. 

Georj^e     England,     Ltd.     (152,455). — Private     companv. 

Registered  January  1st.  C:ipital,  £4,000  in  £1  shares  (.100  7i  per  cent.  pref.). 
To  take  over  the  business  carried  on  at  \V;ilton-on-Thames  as  George  Eng- 
land, and  to  carry  on  the  business  of  manufacturers  of  electrical,  steam,  gas, 
or  other  motor  vehicles  and  aircraft;  aerodrome,  aero  .school  and  club,  han- 
gar, garage,  and  shed  proprietors,  &c.  The  subscribers  (each  with  one 
t.liare)  are:— F.  H.  Aarons.  The  Firs.  Fir  Road.  Kenley.  Surrey,  solicitor; 
L.  P.  Poller,  28,  Brookfield.  West  Hill.  Highgale.  N.6.  solicitor.  First 
directors  :  G.  England  and  E.  C.  G.  England.  Registered  office  :  Broad 
.Street  House,  E.C.  2. 


CITY     NOTES. 


Blackpool,    St.    Annes    &    Lytham    Tramways    Co. —  The 

balance  sheet  shows  liabilities  on  the  5  per  cent,  debenture 
stock  and  interest  accrued  to  date,  i'197,375.  On  the  I'evenue 
account,  the  items  show  traffic  exi>enses  £11.048.  general  ex- 
l>enses  £4.5(14.  general  repairs  and  maintenance  £13.184.  power 
expenses  ±'5.'274.  The  traflic  receipt^s  (less  £30,993  paid  to 
Blackpool  Corporation)  amounted  t<i  £63,6130.  \  ]>rofit  of 
£10,348  was  made.  f7.:")(X1  was  [>aid  in  interest  on  delieiituro 
'stock,  anil  £l.o(tO  to  sinking  fund.  The  adverse  balance  wa« 
reduced   from   £10,433  to  £39.08:'') 

Direct  United  Sta.tes  Cable  Co.,  Ltd. — Interim  dividend 
'2s.  per  share  (4  per  cent,  per  annum),  less  tax  at  6s.,  for 
the  quarter. 

.Marconi  International  .Marine  Communication  Co.,  Ltd. 
— Interim  dividend  of  5  per  cent.,  being  1^.  i:>er  share,  less 
tax  at  .5s.  9d. 

Bell  Telephone  Co.  of  Canada.— Ouarterly  dividend  2 
per  cent.,  less  tax. 
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An^lO'American  Tele^^raph  Co.,  Ltd. — l?;ilanoo  dividend 
<•!'  i'l  Ids.  |vr  r.Mit.  'i>!i  tlie  ix>Ms<>lida-t<>(l  ordinary  st<X'k  for 
tlio.  year,  los.s  iucouio-tax  at  5s.  lOJil.  lialano-  dividend  of 
£1  UV.  on  tlie  luefcrrod  st<x-k,  Iciss  incoino-tflx  at  <is.  First 
and  final  dividend  of  £1  10s.  iiixm  the  deferred  st<K-k.  le.ss 
ineoine-tax  at  •>«.  "Jd.  Tliese  dividends,  tofiether  with  tbtKS=e 
already  paid,  will  "amount  to  £S  1.5.';.  jier  eent.  on  tho  con- 
tM^ilidated  ordinary  stock,  £H  per  cent,  on  the  preferred  stock, 
a-nd  £i  10s.  per  rent,  on  the  deferred  stock  for  the  year  1918. 
.\  bonus  of  Is.  Od.  per  cent,  is  to  lie  paid  on  the  undivided 
ordirrary  stock,  and  :is.  fid.  yvcr  cent,  on  the  deferred  stcK-k. 
tree  of  in<>)in.'  lax. 

Companies  Struck  off  the  Rej^ister. —  rh<-  followinjj  coni- 
pjinics  have  been  struck  off  the  repi-Ntcr.  and  arc  aiii>rdin^!ly 
di.ssolved  :  — 

Conlractors'  and   F.ngiilPcrs'    Publications.   I. Id. 

nirkson   Corlhosv  Steam   'I'lirbine   Dcvplopnu-nls.   I-ld. 

ItTicii-nt    Healing   ,K:   Ventilating  Co..   Ltd. 

Il:irvcv   Electro-Chemical   Co.,   Ltd. 

lligli-Spcetl    Prinling    Telegraph    Co..    I. Id. 

KeiKJsh    Toivn    Motor  .t    Electrical    Eneineerin;;  Cu..    I.l.l. 

Mi<l  -Sussex   Electric  Light  it  Power  Co..   Ltd. 

\i.rlliE.islern   Electric  Smelling  Co..  Ltd. 

K.idiuin   Electro    Emanation   Co..    Ltd. 

Telephone   Accessories   Co.,    Ltd. 

Chile  Telephone  Co..  Ltd. — Inleiini  dividend  6  per  cent. 
[HT  iinnuni,    free  of   l.ix.   on  oidimarv  shares  fop  the   half- 


London  United  Tramways.  Ltd. 

m  .lanuary  2ird  of  the  preference 
lienture  stock  holders  to  coii.-iidcr  a- 


-Meetings  are  lo  1h-  held 
shaiehnlders  and  the  de- 
«herae  of  arranj'enie.nt. 


Victoria  I'alls  &  Transvaal  Power  Co.,  Ltd. — Dividend 
for  six  months  on  the  (irefercncc  shares  at  the  rate  of  6  jier 
i-eiit.  per  aiunini.  less  tflx. 

Kaministiquia  Power  Co. — Dividend  ;it  ihr  rale  of  8  jn^r 
cent,  pev  aiuuini  for  tin-  iiuarter.        , 


STOCKS    AND     SHARES. 

ToE.SD.^v  Evening. 
MlLrr.\Rt  a'nd  civil  unrest  hail  a  dullish  effect  upon  Stock 
Exchange  inaa-ket^s,  and.  in  particular,  has  made  Ilome  Eail- 
\\a.\-  .st<jcks  heavy.  The  industrial  .secttions  are,  however,  in 
considerable  favour,  and  even  those  which  were  at  first  weak 
on  the  signature  of  the  Amiistice  are  now  recovering^,  and 
enjoying,  their  full  shade  of  ix>pular  support.  Evidently  not 
all  the  money  in  the  counti-y  is  going  into  diamonds  and 
other  precious-stone  investments,  because  the  provincets  aire 
■suhs-tantial  buyei-s  in  the  Stock  Exchange.  When  Ti'easury 
le.striotions  arc  relaxed  in  regard  to  new  issues,  there  will  be 
a  rush,  judging  from  present  exiierience,  for  anything  good 
enough  to  oiVer  the  public  a   fair  channel  for  money. 

liabour  troubles  started  early  in  the  new  yeai'  on  the  Brigh- 
ton Railway,  and  the  electrified  ix>rtion  of  the  I.ancashu'e  and 
Yorkshire  Railway.  'That  it  Jiiight  spread  to  a  much  wider 
circle  aftorde<i  reason  for  putting  dov\Ti  prices  of  Home  Rails. 
The  outstanding  exc-eption  of  sta'ength  is  .stdl  the  Under- 
ground Elix-tric  Railways  of  London  income  bond  is.sue,  the 
price  of  which  has  risen  IJ  further  to  04  on  the  hoipe  of  the 
dividend  getting  nearer  to  the  full  6  i)er  cent,  distiibuted  in 
1916.  -\s  the  coupons  are  paid  free  of  tax,  the  6  per  cent, 
would  be  exjual  to  82  l>er  eent.  gross,  and  although  it  may  be 
rather  opbimistie  to  expect  the  in^esient  4  i)er  cent,  to  jiunp  5U 
per  cent,  next  month,  the  conditions  of  travelUng  ix)int  to 
an  early  increase  over  the  fonner  rate.  The  otlier  pui-ely 
electric  railway  stocks  are  a.bout  the  same  as  they  were. 
London  Electric  shares  ai'e  higher  at  4,  and  Underground 
A' 10  .-.hares  rose  to  3^.  It  may  be  mentioned,  in  passing,  that 
■the  details  of  the  United  Stii,te.<»  electrically-])roi>elled  battle- 
ship City  0/  Mexico  have  a.roused  mild  interest  in  the  Stock 
Ext-hange. 

While  there  is  not  inuc-h  business  iloing  in  the  shares  of 
home  electricity  comiwnies.  Lioinptons  have  risen  i  to  7i. 
and  C'it.v  of  Ixmdon  at  l^i  are  the  fraction  l)etter,  while  other 
recent  rises  have  b<'en  fully  maintained.  South  Metropolitan 
lircference  hardened  to  a  guinea..  Themanufactui-ing  shares  arc 
also  firm,  .\ttention  may  usefully  be  called  to  the  misleading 
(•li:ii:K-tcr  of  .some  of  the  titles  <.>f  electricity  issues  in  the 
StiK-k  Ext|hange  Ufiicial  Liat.  For  example,  Edison-Swan  o 
per  cent,  debenture  stock  is  still  calkxl  4  per  cent.,  and  General 
Electric  i>refeience,  the  dividend  on  which  wa.s  recently 
lai.-ii^d  to  6h  V^r  cent.,  are  retained  in  the  lis-t  as  being  6  per 
cent,  shares.  Other  instances  might  be  cited,  and,  in  spite 
of  the  protests  which  have  l>een  lodged  to  the  appropriate 
department  of  the  Stock  E.xchange  whioli  attends  to  these 
matters,  nothing  has  been  done  to  put  them  right.  By  way 
ol  prot*',st.  certain  of  the  quotations  have  been  withdr.iwii 
■iltogether.  the  dealers  refu.sing  to  .supply  them,  on  flic 
^'lound  that  while  titles  are  wrong,  it  is  useless  to  give 
1'ncPt.  No  doubt  the  Sto>:k  Exchange  officials  are  suffering, 
like  everyone  else,  from  shortage  of  staff  and  other  war  condi 
Tioni,  but  the  necessary  alterations  are  so  shght,  and  yet  io 
important,  that  it  is  high  time  they  should  l^  made. 

-•V  considerable  business  has  been  done  during  the  last  few 
days  in  the  6  per  cent,  cumulative  preference  shares  of  the 
North  Metropolitan  Elecllric  Power  i  Siipplv  Co.  The  com- 
pany is  in  a  good  financial  position,  .^nd,  although  the  war 


conditions  necessitated  a  U'duction  of  the  ]'2  |>er  cent,  divi- 
ilond  ixtid  in  1913  and  1914  t«i  JO  iX'r  cent,  for  tin-  thive  suo 
c<x>ding  yc<i.rs,  it  is  not  at  all  unlikely  that  the  J"2  [X^r  cent, 
will  be.  ri'suinetl  before  long.  The  pr<'feivnc«>  tlivideiid  is 
well  covered,  and  at  18s.  the  yieUl  works  out  to  £l>  ]3s.  4d. 
ix>r  cent,  on  the  nionev,  tlivideaids  being  due  on  April  30th 
and  Octolwr  31st. 

Telegraphs  anil  Telephones  have  regained  their  finnucas, 
and  advances  have  been  .secured  by  Eastern  Extensions, 
Westerns,  EastcMii  Telegraph  ordinary  stock,  Globe  prefer- 
ence, and  one  <u-  two  tithers.  Great  Northern  Telegraphs, 
howevei',  have  lo,st  10s.  at  3'21.  Callenders  continue  to  rise, 
and  are  ,5s.  up  at  lOJ.  Marconis  have,  gone  back  to  4S.  and 
.Xmciicaiis  arc  a  little  easier  at  ;30s..  Marines  being  quoted  3J. 
.\mongst  other  manufacturing  shares.  Babi-oiks  at  3J  are 
I/IG  harder.  Edison-Swans  at  15/16  arc  1/16  lower.  A  de- 
mand has  arisen  for  Edi«on  "  B  "  ,shaiiy>is,  which  were  .sup- 
liose<l  to  be  about  3d.,  until  a.  buyer  of  several  thousmd 
shares  (-.iine  along  and  foiintl  that  ho  could  not  get  them, 
even  with  a  bid  of  Is.  a.  share. 

In  the  foreign  group  there  are  no  changes  to  record,  with 
the  exception  of  a.  ]xiint  fa.ll  in  Mexican  1  light  preferred 
shares,  which  has  reduced  the  price  to  48.  Mexican  issues 
generally  are,  however,  a.  g(Kxli.«!h  market,  and  much  is  ex- 
l)erfed  from  the  probable  action  of  the  finited  Statt^s  Govern- 
ment as  .soon  aa  the  .\mciiian  tiiMnw  have  mostly  returned 
home.  There  is  a.  dis[X)sition  to  buy  Brazilians,  but  ent<M- 
l>rise  is  somewhat  curbed  by  the  .slight  feeling  of  dulncws 
that  has  .sprea<l  over  markets  by  ix'si.son  of  the  labour  ditti- 
culties  at.  home.  togeth<M'  with  the  ncw.s  from  Russia.  A 
shaip  fall  in  the  price  of  copper,  the  metaJ,  had  no  eB'ect 
upon  prices  of  tho  comixmies  conne«-t<Kl  with  it.  The  rubber 
market  is  better,  and  a.  featurt^  of  the  past  few  days  has  been 
resumed  buying  of  aannaineut  shares,  a  movement  that  ha.s 
synitMthetically  influenced  prices  in  the  iron,  coal,  amd  «teel 
section. 

SHARE    LIST    OK    ELECTRICAL    COMPANIES. 

HoUE  Electricity  Coupamieb. 

Dividend  Price 

' .  Jan.  7,  Yield 

1916.  1917,  1919.     Rise  or  tall.      p.o. 

Brompton  Ordinary 9       10  li  -|-  J  £6  15    ? 

Charing  Cross  Ordinary     ....        5         4               ^  —  S  10    4 

do.        do,        do.        44  Prel...        44        44             8|  —  6  13    4 

Chelsea 3          5                4  —  tj54 

Citv  ol  London          8         8  13*  -I-  J  fi    0    9 

do.       do.    6  per  cent.  Pref.  . .       6         fi  lOj  —  .5  18    5 

County  of  London 7         7  III  —  (i    .'>    7 

do.         do.     6  per  cent.  Pref.       6         fi  lOJ  —  5  18    5 

Kensington  Ordinary          . .        . .        fi         7               5J  —  5  19    a 

London  Electric       Nil     Nil             IJ  _  Nil 

do.        do.      6  per  cent.  Pref...        4         5               4  —  6    5    0 

Metropolitan 3         4               3  —  6  18    4 

do.          4*  per  cent.  Pref .    ..        44        44             8Jxd  —  6  18    B 

St.  James'  and  Pall  Mall  ....        8         9               74  —  664 

Soutlj  London           6          5               3  —  6  18    4 

South  Metropolitan  Pref 7         7               21/-  4  6d.  6  13    4 

Westminster  Ordinary       ....        7         9              7i  —  6    4    4 
Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6         6  99  —  6    10 

do.            Def 14       14  234  -  6    9    6 

Chile  Telephone       8         8               78  -I-  i  5    5    0 

Cuba  Sub.  Ord 7         7  10*  —  *6  13    4 

Eastern  Extension 8         8  1.5S  +  J  •5    2    5 

Eastern  Tel.  Ord 8         8  l.'iSi  +1  »5    1    0 

Globe  Tel.  and  T.  Ord 7-7  14t  —  *4  16    5 

do.        do.        Pref 6         6  104  +  J  5  14    3 

Great  Northern  Tel 24         22  32*  —  j  6  15    0 

Indo-European          13        13  584  —  5  11    0 

Marconi           15        20              48  —  i  4    6    6 

Oriental  Telephone  Ord 10         10              2*  -I-  J  4    0    0 

United  R.  Plate  Tel 8         8               s'  -1-4  '5    0    0 

West  India  and  Panama   ..        ..      6d.      1/3  in  —  '3  12    II 

Western  Telegraph            ..        ..       8         8  16|  -(•  J  M  16    3 

Home    Bails. 

Central  London  Ord.  Assented   ..44  654  —  622 

Metropolitan 1  31  —  .*  3    4    6 

do.          District          ..         ..      Nil      Nil  26  --  "  Nil 

Underground  Electric  Ordinary..      Nil      Nil             8*  +J  Nil 

do.               do.        "A"        ..      Nil      Nil  S/9'  —  Nil 

do.              do.       Income  ..6         4  94  -tlA  *4    5    1 
Foreign    Trasis,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..6         6               4J  —  6    6    4 

Anglo-Arg.  Trams.  First  Pref.     . .        5*        54             4["„  —  — 

do.           do.      2nd  Pref.        . .        54        —      '       3J  —  — 

do.           do.      5  Deb 5         5  74|  -  6  14    8 

Brazil  Tractions       —        —  57  —  — 

Bombay  Electric  Pref 6         6  105  —  5  11    7 

British  Columbia  Elcc.Rly.Pfce.        5         5  674  —  7  11    C 

do.               do.        Preferred      Nil     NIL  50  —  Nil 

do.               do.        Deferred       Nil      Nil  45  —  Nil 

do.               do.         Deb.      . .        4i        4i  62  —  6  17    8 

Mexico  Trams  5  per  eent.  Bonds..      Nil     Nil  67  —  Nil 

do.           6  per  cent.  Bonds..      Nil     Nil  53*  —  Nil 

Mexican  Light  Common  . .        . .      Nil     Nil  38'  —  Nil 

do.             Pref Nil      Nil  48  —1  Nil 

do.            1st  Bonds..        ..      Nil     Nil  70  _  _ 

Manufacturing  Companies. 

Babcock  &  Wilcox              ....        15  15             3|  -I-   ,'..  400 

British  Aluminium  Ord 10  10             l;,':  —  5    3    1 

British  Insulated  Ord 20  20             2i  —  4    9    0 

British  Westinghouse  Pref.         . .          74  74           2*  —  6    0    0 

Callenders 20  25  10;'  -t-  {  r,  V.I    1 

do.        64  Pref 5  5              Sg-.i!  —  5    2    4 

Castner-Kellner        22  20             3Jvd  —  6    18  6 

Edison-Swan, "  A "            ..        ..       —  —                ^^  -^■   ,'  8    0    0 

do.      do.    4  per  cent.  Deb.    ..4  4  744  —  5    6    0 

Electric  Construction        ....         7*  10            IJ  —  800 

Gen.  Elec.  Pref 6'  6  10|xd  —  6    5    4 

do.        Ord 10  10  174  —  '5  12    8 

Henley 85  25             2i  —  5  11    -i 

do.    44  Pref 44  44          4  —  5  12    6 

India-Bubber 10  10  17xd  —  'S  17    8 

Telegraph  Oon 90  ao  48  —  'S    0    0 

•Dividends  paid  free  of  Income  Tax. 


Vol.84.    No.  2,HB,  January  10,  1919.]     THE     ELECTKICAL     REVIEW. 


51 


WALTER    RATHENAU    ON    THE    GERMAN    SITUATION. 


An  Alleged  Average  of  £7  per  Week  in  the  Berlin  Engineering  Trade. 


Some  remarkable  speeches  have  been  delivered  by  Herr 
Waltfir  Rathenau,  chairman  of  the  A.E.G.,  during  the 
course  of  the  war,  but  now  that  the  Germans  have  been 
defeated  the  tone  of  his  observations  has  completely  changed. 
In  the  course  of  a  recent  interview  with  the  representative 
of  a  New  York  newspaper,  the  chairman  expressed  the 
opinion  that  •'  Germany  is  ruined  for  several  generations ; 
ruined  politically,  industrially,  and  economically."  This 
purely  political  statement  has  been  made  for  American  con- 
sumption, no  doubt,  in  the  hope  that  it  may  exercise  the 
desired  political  effect  in  the  United  States.  On  the  other 
hand,  the  speech  which  Herr  W.  Rathenau  made  before  the 
shareholders  at  the  recent  general  meeting  was  intended  not 
only  for  home  consumption,  but  also  for  that  of  Great 
Britain  and  her  Allies.  An  abstract  of  the  speech  is  given 
below,  and  one  of  the  most  noteworthy  statements  therein  is 
the  remark  that  with  the  adjoption  of  the  8-hours'  day  the 
wages  of  the  mechanics  and  engineers  in  the  district  of 
Berlin  now  amount  to  about  £7  per  week.  The  abstract 
is  as  follows  : — 

Herr  Rathenau  stated  that  on  the  last  occasion  when  he 
addressed  them  they  were  on  the  eve  of  the  Russian  peace 
offer.  At  that  time  he  remarked  that  they  could  assume 
that  the  war  had  entered  into  liquidation,  and  he  added 
that  he  wished  no  "  final  calls "  would  be  made  in  con- 
nection with  the  liquidation.  It  would  have  been  impos- 
sible for  him  to  have  expressed  himself  more  distinctly, 
although  it  might  be  that  his  observation  had  not  been 
listened  to.  In  the  meantime,  the  most  serious  "  final 
calls "  had  been  made  upon  them,  and  they  would  have 
have  great  difficulties  in  settling  them.  The  directors  had 
estimated  the  dangers  and  the  duration  of  the  war  quite 
seriously,  and  had  not  withheld  the  estimate  from  the  share- 
holders. They  had  never  entertained  optimism,  but  had 
regarded  it  as  their  duty  to  serve  the  country  as  well  as  they 
were  able,  and  keep  their  plant  at  the  disposal  of  the 
country.  They  had  not  accepted  war  contracts  in  order  to 
earn  war  profits,  but  in  order  to  protect  their  fighting  front. 
In  the  interval  a  great  revolution  in  the  country  had  taken 
place.  The  directors  had  welcomed  the  revolution,  and 
believed  in  the  new  realm  ;  they  believed  in  the  possibility 
of  a  changed  order  of  things.  They  were  willing  and 
ready,  in  community  with  all  orderly  forces,  to  co-operate 
in  the  reconstruction  of  the  country.  In  order  to  strengthen 
their  opinion,  and  to  show  they  believed  in  the  order  and 
the  constancy  of  circumstances  in  connection  with  the 
character  and  the  convictions  of  the  German  nation,  they 
had  decided  to  recommend  the  payment  of  the  Peace  rate 
of  dividend.  They  would  have  to  reckon  in  the  future 
that  the  fate  of  the  company,  as  well  as  the  destiny  of  the 
entire  German  industry,  would  no  longer  depend  solely 
upon  economic  opportunities,  but  predominatingly  on 
political  events. 

Much  had  been  said  recently  concerning  the  nationalisa- 
tion of  industries — catch-words  and  general  theories  being 
largely  brought  into  play.  It  was  possible,  he  said,  to 
organise  industries  so  that  an  increased  participation  in  them 
could  be  granted  to  all  parties,  workmen  and  officials  in 
particular,  both  in  the  material  results  and  in  the 
determining  controlling  factors  of  the  community.  But 
the  sup|X)sition  for  any  new  order  was  a  condition  which 
would  augment  the  productiveness  of  industries.  It  was 
impossible  to  place  increasing  burdens  on  their  industry, 
according  to  general  political  wishes,  and  leave  the  future 


to  chance  as  to  whether  the  industry  could,  or  could  not, 
bear  these  burdens.  The  first  problem  was  the  develop- 
ment and  expansion  of  productiveness,  and  the  speaker 
failed  to  see  any  fruitful  proposals  in  that  direction  in  the 
public  discussions.  He  believed  in  the  possibility  of  in- 
creasing productiveness  and  its  efficiency  if  they  excluded 
the  losses  through  friction  to  which  they  were  subject  at 
present.  The  losses  in  material,  transport,  and  labour  could 
and  must  be  overcome.  In  contradistinction  to  this  idea, 
however,  the  burdens  were  growing  provisionally  in  such  a 
measure  that  they  could  only  be  borne  with  great  difficulty 
by  all  industries,  but  could  no  longer  be  borne  by  the 
Berlin  engineermg  industry  in  particular.  The  Berlin 
manufacturers  might  be  reproached  for  having  been  too 
yielding  in  regard  to  the  demands  made  upon  them  by 
officials  and  workmen.  The  speaker  believed,  however, 
that  it  had  been  well  to  follow  the  policy  of  conciliation 
which  had  been  pursued  in  Berlin,  in  so  far  that  it  had  been 
said  that  peace  in  industry  should  be  maintained  at  the  seat 
of  the  Government  in  these  times  of  crises  in  favour  of  the 
general  community. 

It  could  not  be  concealed,  however,  that  against  these 
sacrifices  had  to  be  set  provisionally  a  weakening  of  their 
productiveness.  It  was  easy  to  calculate  what  that  meant 
when  the  wages  of  workmen  to-day,  reckoned  on  the  eight- 
hours'  working  day,  were  said  to  amount  to  over  7,000 
marks  (£350).  That  implied,  with  a  number  of  workmen 
which  the  speaker  would  only  estimate  at  300,000  in 
Berlin,  a  charge  upon  their  national  income  of  £  1 00,000,000. 
It  was  obvious  that  such  a  burden  could  not  be  demanded 
permanently  by  a  comparatively  small  section  of  the 
population,  as  the  entire-  national  income  amounted  to 
£1,750,000,000.  It  was  necessary  to  keep  in  view,  and 
say  to  the  public  without  reserve,  that  the  growing 
demands  meant  not  only  serious  economic  dangers,  but 
also  serious  political  dangers.  They  must  be  clear  on  the 
point  that  the  aversion  to  Berlin  was  growing.  If  Berlin, 
as  it  seemed,  came  out  of  the  ranks  in  so  far  that  wages 
were  granted  there  which  could  not  be  obtained  in  the 
country,  the  aversion  to  Berlin  would  not  disappear,  but 
increase  ;  and  the  dangers  of  a  separatory  division  of  the 
country  would  not  decrease.  At  the  same  time,  however,  it 
would  be  a  serious  danger  to  German  economic  life  if  the 
great  Berlin  industry  were  to  be  so  far  weakened  as  no 
longer  to  form  the  factor  which  it  constituted  In  the  whole 
economy. 

The  chairman  further  remarked  that  exaggerated  demands 
made  by  those  at  present  employed  in  the  engineering 
works  in  Berlin  were  a  disadvantage  to  the  returning 
soldiers.  If  now,  and  so  long  as  the  companies  were  able 
to  bear  them,  the  wages  of  the  individual  were  so  much 
increased  that  a  general  decline  and  a  reduced  efficiency  of 
the  works  awaited  the  returning  men,  the  latter  would 
seriously  complain  that  in  their  absence  the  works  had  been 
so  weakened  as  to  leave  no  work  for  them  to  do.  The 
country  was  faced  not  only  with  internal  economic  dangers, 
but  also  with  the  conclusion  of  a  peace  which  they  did  not 
know  and  which  might  place  upon  them  enormous  burdens. 
One  thing  alone  could  help  them  in  such  times  :  orderly 
reconstruction  of  industry  in  the  sense  expressed  by  the 
speaker — namely,  the  extension  of  productiveness  and  the 
most  complete  solidarity  of  all  operating  factors  in  the 
country — between  employers  and  workmen  and!  between  all 
professional  classes. 
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ELECTROTHERMIC     PROCESSES. 


As  a  science  electrothertuics  has  been  the  means  of  develop- 
ing several  distinctive  types  of  electric  arcs,  and  has  indicated 
methods  of  chemical  synthesis  and  decomposition.  Thus 
many  new  compounds  and  metals  have  been  discovered  and 
commerciaUsed,  whfle  severaJ  products  have  been  manufac- 
tured better  and  cheaper  in  the  electric  furnace  than  in  the 
previously  useil  fuel-tired  furnaces.  It  will  therefore  be  of 
interest  to  briclly  consider  a  few  tj-pical  procesi^^s,  the  follow- 
ing particulars  being  taken  from  the  General  Electric  Hevieiv 
of  November,  1918. 

Calcium  Carbide  (CaC.). — Calcium  carbide  was  one  of  the 
earUest  commercialised  electric  furnace  products.  The  forma- 
tion is  represented  by  the  reversible  reaction  shown  in  (a) ; 
simultaneously  the  two  side  reactions  shown  in  ,(b)  and  (c) 
occur.  In  each  case,  as  the  temperature  is  raised  the  reaction 
proceeds  to  the  right. 

(<i)  CaO-l-3C=Caa+CO 

(6)  0aC,  =  0a.-l-9C 

(c)  OaO-)-C=Ca.-l-CO. 
The  charge  consists  generally  of  good  quality  lime  (56  parts) 
and  low  ash  (under  3  per  cent.)  anthracite  (30  to  39  parts), 
crushed  to  pieces  one  or  two  inches  in  diameter.  Coke  is 
generally  used.  Phosphorus  ahould  be  avoided  and  the  stul- 
phur  kept  low. 

The  product  is  not  pure  CaC,,  which  in  reality  is  a  colour- 
le.'B,    transpaj^nt    substajice,    but    is    a    dark    grayish-black 


f^^^m 


A,  charge;  B,  steel  shell;  c,  brick  lining;  d,  carbon  and 

tar  hearth;  E,  electrode  bundle;  F,  steel  grating;   G, 

tapping  hole. 

Fig.  1. — Calcium  Carbide  Fur.vace  oi-  the  Tappixc.  T\te. 

crystalhne  material,  contajniiig  about  13  per  cent.  Ume  and 
carbon,  and  also  impurities  in  small  amoimt  retained  from 
the  original  charge. 

Calcium  carbide  furnaces  are  all  of  the  arc  type,  but  vary 
greatly  in  capacity  and  in  the  method  of  operation.  A. 
furnace  of  the  tapping  tyi)e  is  shown  in  tig.  1.  In  order  to 
supply  the  large  currents  used  ('2S.00O  ami>eres  at  50  volts)  it 
is  customary  to  use  a  bundle  of  electrodes.  A  carbon-tar 
mixture  is  tamped  in  the  bottom  over  some  steel  grate  bars, 
fonuing  a  conducting  hearth.  The  electi-ode  contacts  are 
wa.ter-cooled.  Each  unit  is  mounted  on  wheels  and  a  tap 
hole  Ls  provided  for  drawing  the  sluggish  molten  carbide. 
Some  furnaces  of  similar  consta'uction  do  not  po.ssess  the  tap 
hole,  in  which  the  operation  is  intermittent,  the  charge  being 
removed  after  solidification.  The  furnace  used  for  a  time  liy 
the  Union  Carbide  Co.  at  Niagara  Falls  is  of  quite  diffei'ent 
construction  from  the  others.  It  is  called  the  continuous 
tvi>e  furnace  and  i.«  shown  in  fig.  2.  It  consists  essentially 
of  two  slowly  revolving  concentric  drums.  The  furnace  makes 
about  one-third  revolution  per  day.  The  outside  plates  ai-e 
removable  where  the  electrodes  enter,  and  at  the  point  wheie 


Fig.  2. — Continqocs 

Type  Calciuji 

Carbide  .Furnace. 


Fig.  3. — Carborundum. 

FUR.\.\CE. 


the  sufficiently  cooled  carbide  is  broken  up  .and  taken  out. 
At  other  points  the  plates  holrl  the  charge  in  place.  The 
end  plates  are  fixed.  Only  single-phase  furnaces  have  thus 
far  been  mentioned,  but  large  three-phase  units  of  7,000  h.p., 
45,000  amps.,  80  to  100  volts,  are  in  operation  in  Europe. 
The  energy  required  to  produce  calcium  carbide  varies  from 
1.7  to  2  KW.-hour  per  pound. 

Carborundum  (SiC). — ^The  chemical  reaction  resulting  in 
the  formation  of  carborundum  is  generallv  represented  to  be 
SiOj+3C  =  SiC-f2CO.  Tone,  of  the  Carborundum  Co.,  how- 
ever, claims  it  is  to  be  fomied  in  the  folloi\ing  manner,  from 
the  sihcon  and  the  carbon  monoxide  vapours  that  are  pre- 
sent:  3Si-|-2CO  =  SiC-l-SiO,.  It  probably  is  formed  in  vary- 
ing degree  by  both  reactions.    In  addition  to  the  production 


of  carborundum,  monox  (SiO),  silicon,  sjloxicon  (Si™  Cn  0) 
and  graphite  are  fonned  under  suitable  conditions.  All  of 
these  reactions  are  reversible. 

SiO,-l-2C=SH-2CO 
SiC         =Si-fC  (graphite) 
SiO,-l-C  =SiO-l-CO. 
The  carboi-uudum  furnace  charge  is  generally  represented 
to  be  (in  percentage  parts  by  weight)  thus:  — 

Sand  51.2  per  cent.,  coke  35.4  per  cent.,  sawdust  10.6  per 
cent.,  salt  1.8  per  cent.  The  sand  is  giound  silica  99.5  per 
cent.  pure.  The  sawdust  is  used  suuply  to  give  porosity  to 
the  charge  in  order  to  allow  the  carbon  monoxide  an  op- 
portunity to  escape  freely.  The  salt  reacts  with  some  of  the 
impurities,  formmg  volatile  chlorides.  Coke,  or  ground 
material  from  a  previously  used  charge,  is  used  as  a  cojiduct- 


uiu  ry.'>t;illised  carbide;  B,  carboa'uudum ;  c,  carbon  core. 
Fig.  4. — Transverse  Section  oi''  Furnace  Showing 
Relative  Positions  oi'  Contexts  after  Run. 


ing  core  around  which  is  packed  the  new  charge.  The  core 
and  charge  are  built  up  on  a  permanent  foundation  with 
replaceable  sides  of  brick.  Connection  between  core  and 
electrodes  is  made  by  means  of  finely  ground  coke  powder. 

The  standard  furnace  consumes  some  2,000  h.p.  It  requires 
about  250  volts  at  the  start., but  at  the  end  of  a  run  only 
75  volts,  when  it  takes  20,000  amperes.  The  temperature  of 
the  core  may  reach  3,000  deg.  C,  but  the  zone  in  which  the  , 
carborundmn  is  formed  (next  to  the  core)  should  be  between 
1,820  and  2,220  deg.  C,  the  temi>eratm-es  at  which  the  oa.r- 
bide  begins  to  form  and  to  decompose.  The  largest  furnaces 
are  30  ft.  long,  and  yield  about  7i  tons  of  carborundmn. 
.f^fter  a  furnace  run,  the  products  of  the  reactions  are  foimd 
located  in  the  order  and  approximate  proportions  as  repre- 
.sented  in  figs.  3  and  4. 

The  .siloxicon  compounds  are  inferior  to  carborundum  in 
quality,  and  do  not  find  vei-y  extensive  applications.  They 
are  formed  in  the  furnace  in  the  annular  zone  outside  of  the 
carborundum,  where  the  temperature  is  not  high  enough  for 
the  formation  of  the  ca.rbide. 


Char 
Coal 


A,  heartii ;  B,  shaft :  c,  head ;  D,  ch;u-ge  of  charcoal ; 
E,  opening  for  feeding  broken  carbon  to  serve  as 
conductor;  F,  sulphur;  h,  opening  for  conducting  off 
carbon  bisulphide  gas;  j,  annular  space  filled  with 
sulphur;  k,  carbon  electrodes. 
Fig.  5. — Cross-section  of  the  Taylor  Carbon  Bisulphide 

FURN.iCE. 

Silicon. — While  it  is  possible  to  manufacture  .silicon  in  a 
resistance  furnace,  as  indicated  in  the  carborundum  furnace 
reactions  given  above,  the  method  is  not  practised  conimer- 
L-iaUy.  Instead,  a  furnace  of  the  arc  tvpe,  using  a  chaj'ge  of 
sand  (SiO,)  and  coke  (C)  is  used.  Si6,-(-2C  =  Si+2CO.  The 
Carborundum  Co.  taps  a  650-  to  900-lb.  pig  every  few  hours. 
The  grades  made  contain  from  90  to  97  per  cent.  Si.  The 
furnace  is  built  of  fire  brick  with  a  carbon  lining,  and  con- 
.snmes  about  1,200  H.P. 

Graphite. — Graphite  is  made  in  a  resistance  furnace,  very 
.similar  in  form  to  the  carborundum  furnace.  The  present 
furnaces  far  graphitisiog  carbon  iu  bulk  possess  a  central 
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core,  surrounded  by  the  charge  mixture  of  granulated  coke, 
or  of  anthracite,  or  of  petroleum  coke,  together  with  the 
caiaJyser,  iron  oxide.  In  some  cases,  the  ash  from  the 
anthracite  or  cx>ke  will  catalyse  the  reaction.  At  least  1  to 
2  per  cent,  of  Fe^Os  is  required. 

A  great  proportion  of  the  Acheson  graphite  is  made  into 
electrodes.  These  are  graphitised  from  the  molded  mixtm-es 
of  carbon  binder  and  catalyser,  compressed  into  shape  under 
high  pressure.  The  carbon  electrodes  ai-e  loaded  in  a  series 
of  piles  in  the  furnace,  spaces  between  piles  being  filled  with 
ground  coke  to  increase  the  resistance. 

In  the  conversion  of  the  bulk  graphite  about  90  per  cent, 
of  the  charge  is  changed  over.  All  of  the  charged  electrodes 
are  converted.  The  furnaces  compare  in  size  with  the  caa-- 
borundum  furnaces,  the  lajrgest  consuming  1.000  h.p.  At  the 
end  of  the  run  (20  to  24  hours)  about  9,000  amperes  at  80 
volts  are  passing.  The  product  resulting  from  the  high  tem- 
perature treatment  is  quite  pure  (99.9  +  per  cent.  C.)  due  to 
the  volatihsation  of  the  impm-ities. 

Carbon  Bisulphide  (CS,). — The  electrothermic  manufacture 
of  carbon  bisulphide  well  demon stra.tes  the  advantages  of 
electric  heat,  and  employs  a  most  ingenioas  fui'nace.  It  is 
said  that  the  original  furnace  was  oi>erated  for  the  first  two 
and  one-half  years  with  but  one  shut-down  for  cleaning.  A 
cross-section  of  the  furnace  is  sho\vn  in  fig.  6.  It  is  40  ft. 
high. 

The  reaction  consists  in  the  union  of  sulphur  (volatilised 
and  highly  heated  by  an  electric  arc)  with  incandescent  coke, 
according' to  the  equation  C-i-2S  =  0S,.  The  coke  is  fed  in 
thi-uugli  the  head  of  the  furnace  at  i  at  such  a  rat«  as  to  keep 
the  shaft  B  well  filled.  The  sulphur  is  fed  into  the  arc  zone 
in  molten  condition,  after  being  melted  by  -waste  heat  of 
radiation  in  passing  down  the  annulai-  passages  f  outiside 
botli  shaft  and  hearth.  The  OS,  is  cooled  by  heating  the 
coke  as  it  descends  into  the  reaction  zone,  and. is  taken  off 
through  the  furnace  head  at  h,  and  condensed. 

The  heat  is  supplied  by  two-phase  current,  the  ai'cs  playing 
between  two  pairs  of  carbon  electrodes  placed  90  deg.  apart. 
The  space  around  and  above  the  electrodes  is  filled  with  pieces 
of  graphite,  broken  bits  of  carbon,  &c.  (d),  to  protect  the 
electrodes  (k),  which  are  consequently  subjected  to  very  little 
wear.  As  the  furnace  walls  are  gas-tight  no  CSj  vapours 
escaipe.  About  4,000  amperes  are  supplied  at  60  volts,  and 
0.u2  KW.-hour  per  poimd  of  OSj  is  required. 

Fixation  of  Atmospheric  Nitrogen.— Considerably  moa-e  than 
3,000  technical  articles  dealing  with  this  problem  have  ap- 
peared to  date.  The  difficulty  of  discussing  the  subject  in  a 
verv  few  words  is  thus  at  once  evident. 

The  methods  of  fixation  depending  upon  the  direct  oxidattion 
of  atmospheric  nitrogen  are  carried  out  in  three  different 
types  of  arc  furnaces,  all  of  which  are  in  commercial  opera- 
tion. Though  the  furnaces  are  all  of  different  types,  there 
is   no   great   difference  in   the   yield   of   NO   gases  obtained. 


Two  other  processes  may  be  mentioned  that  are  really 
chemical  rather  than  electrochemical,  although  electric  heat 
is  used  at  points  in  each  process,  not  becau.se  exceedingly 
high  temperatures  are  required,  but  because  temperature 
control  is  es.sential.  The  Serpek  process  fixes  nitrogen 
through  inter-action  with  alumina  and  carbon.  The  nitrogen 
comes  from  the  air,  the  alumina  from  bauxite,  and  the 
carbon  from  coal  which  is  heated  with  the  bauxite  to  calcine 
it.  The  reaction  temperature  has  between  1,800  and  1,900 
deg.  0.,  and  the  reaction  itself  is  Al.Oj-f 30-fN,  =  2AlN-t-C30. 
The  aluminium  nitride  is  convertible  into  ammonia  through 
treatment  with  steam,  and  the  ammonia  may  be  converted 
into  nitric  acid. 

The  Haber  process  cailses  nitrogen  and  hydrogen  to  unite 
du-ectly  through  the  a.gency  of  some  catalytic  agent,  according 
to  the  reaction  N,-i-3H,  =  2NH3. 

Iceland  L.  Summers's  compai-ison  of  power  consumptions 
for  the  several  processes  is  as  follows  : — 


Direct  oxidation  of  atmospheric  N  at  5  per 
cent,  efficiency  

Cyanamid  process — carbide  66  per  cent, 
and  cyanamid  99  per  cent,  efficiency  ... 

Serpek    process •       

Haber  oa.talytic  process         


Per  lb.  of  N. 

30.0  KW. -hour 

7.5  KW.-hour 
.5..5  KW.-hour 
0.7  KW.-hour 


The  reaction  which  results  in  the  formation  of  NO,^  from 
O  and  N,  is  a  reversible,  one,  .so  thait  the  concentration  of 
the  NO  (which  is  small  at  best)  is  rigidly  dependent  upon  the 
temperature,  in  accordance  with  the  equilibrium  law. 

.\t  the  equilibrium  temperature  the  oxide  is  decomposed  as 
rapidly  as  it  is  formed  above  the  equihbrium  concentration. 
If  the  oxide  once  fomied  can  be  removed  rapidly  enough  and 
cooled  to  1,500  deg.  C,  further  decomposition  is  slight.  The 
commercial  arc  furnaces  are,  therefore,  all  de.signed  to  permit 
of  the  removal  of  the  ga^aea-  from  the  zone  of  high  temperatin-e 
as  rapidly  as  possible,  A  rapid  movement  of  air  through  the 
arc  is  required,  resiilting  in  the  maximum  temperature  of  the 
arc  l)eing  unobtainable  and  a  low  efficiency  for  the  process. 


CARBON     BRUSH-HOLDERS. 


By  J.  0.  GIRDLESTONE,  M.I.E.E. 


I  DO  not  think  it  necessary  to  make  any  apology  for  again 
bringing  up  the  question  of  bioish  holders  for  motors  and 
dynamos.    It  is  just  one  of  those  details,    frequently   over- 


FiG.  6.— 20-TO.M,  3-PHASE,  HeroClt  Electric-steel  Pdrnace 

PlTTEP    WITH    THREE   12-IN.    GRAPHITE    ELECTRODES. 


1  &  2.— Westminster  Brush  Holders 
FOR  Motors  and  Dynamos. 


k 


The  SchonheiT  furnace  gives  the  highest  concentration  of 
NO,  but  the  Eyde  furnace  gives  a  little  higher  output  of  NO 
per  KW.-hour.  The  electrode  wear  is  very  rapid  in  the 
Pauhng  furnace,  and  the  slowest  in  the  Eyde.  The  power 
{actors  are  close  on  70  per  cent,  for  all  fumacea. 


looked,   which  make  all   the   difference  between   satisfactory 
rannin'g  and  the  reverse.      Motors  of  quite  excellent  design 
are  often   fitted   with   faulty   brush   holders,   and  the  whole 
machine  mav  be  condemned  for  this  imperfect  detail. 
It  might  be  expected  that  with  the  large  experience  gained 
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by  makers,  and  the  hundreds  of  thousands  of  machines  in 
us6,  some  standard  p;ittem  would  have  been  evolved,  but 
this  «i  not  30,  although  I  am  inclined  to  think  that  there  is 
a  distinct  tendency  to  gravitate  towards  the  type  described 
below,  which  has  now  been  in  successful  use  for  some  years. 
During  the  last  eight  or  nine  years  many  thousands  of 
these  holders  have  been  supphed  for  all  kinds  of  mai-hincs, 
from  large  turbo  dj-namos  and  alternators  to  small  motors, 
and  I  do  not  knovp  of  any  one  case  where  they  have  been 
a  failure.  They  can  be  made  to  suit  practically  any  machine, 
but  owing  to  lack  of  imiformity,  cannot  very  well  be  stocked 
in  standard  sizes,  and  so  have  to  be  nia<le  up  to  suit  require- 
ments.   The  only  dimensions  required  when  ordering  for  any 
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Fig.   3.— Heavy   Brush   Holder  for  Tcrbo-Generatoes. 

particular  machine  are:  Diameter  of  brush  spindle,  distance 
ii-oiu  centre  of  ispindle  to  surface  of  commutator,  number  of 
holdei-s  required,  and  size  of  carbon  brush. 

It  is  advisable  that  the  brush  box  be  as  close  as  possible 
to  the  commutator,  allowing  the  brash  to  project  about  \  in. 
only.  With  the  old  type  of  swinging-arm  brush  holder  flash 
overs  were  frequent,  but  thei'e  is  much  less  risk  of  this 
occurring  with  the  holder  illustrated,  the  brush  being  but 
slightly  in  advance  Of  the  spindle. 

In  the  holder  as  .shown  the  brush  is  kept  in  intimate  con- 
tact with  the  commutator  by  the  spring  enclosed  in  the 
tubular  screw.  A  light  pressure  is  found  sufficient  to  prevent 
any  tendency  to  jump,  even  when  the  commutator  is  slig'htly 


Holder   for   a.c.    Slip-rings. 


out  of  truth,  a  condition  fatal  to  most  types  of  brush  gear. 
The  holders  should  be  inspected  at  intervals  to  ensure  that 
the  brush  is  working  freely  in  the  box. 

The  illustrations  show  four  brush  holders  made  by  the 
Westminster  Engineering  Co.,  Ltd. 

Fig.  1  shows  the  ordinary  type  of  holder  for  motors  or 
dynamos;  it  consists  of  a  gunmetal  casting,  the  box  part 
niade  an  easy  fit  for  the  brush.  The  pressure  is  applied 
directly' over  the  oejitre  of  the  brush  by  means  of  a  spiral 
spring  inside  the  plunger  which  is  itself  a  sliding  tit  in  the 
adjusting  screw.  The  spring  is  thus  entirely  enclosed  and 
the  pressure  is  exerted  in  a  line  passing  directly  through  the 
centre  of  the  brush. 

Fig.  2  shows  a  sdmOar  holder,  but  with  the  box  portion 
adjttsta.ble  to  allow  for  wear  of  the  commutator.    The  sUding 


portion  is  secured  to  the  fixed  part  by  a  nut  and  spring 
washer,  and  can  be  moved  down  as  required. 

Pig.  3  shows  a  heavier  type  of  holder  as  supplied  for 
turbmes.  The  wire  passing  through  the  adjusting  screw  and 
spring  permits  the  spring  tension  to  be  accurately  measured 
by  me^ms  of  a  spnnc  balance.  This  holder  is  most  sub- 
stantially made,  the  plunger  being  generally  of  mild  steel. 

Pig.  4  illustrates  the  tyjw  generally  used  for  a.c.  sUp  rings, 
which  type  also  has  vortical  adjustment.  This  pattern  has 
been  applied  to  a  number  of  machines  previously  using 
copper  brushes,  with  most  satisf.actory  results.  A  copper- 
carbon  brush  is  generally  used  in  such  cases. 


CARBON  BRU5HE5:  CONSIDERED  IN 

RELATION  TO  THE  DESIGN  AND  OPERATION 

OF  ELECTRICAL  MACHINERY. 

At  Bii-mingliaiu,  on  Deoembei-  ISth,  1918,  Mr.  P.  Hunter- 
Brown's  pai)er  (an  abstract  of  which  appealed  in  our  issue 
of  December  27th)  was  read  and  discussed  before  the  Soutu- 
MiDLAND  Cektrf,  of  the  Institution  of  Electrical  Engineers. 
Mr.   A.   T.   Bartlett,  in  a  written  communicaition   to  the 
discussion,    said    he    was   much    interested    in    the   author'.n 
theory  of  air  suction  being  the  cause  of  the  increase  in  the 
coelEcient  of  friction  at  lower  speeds;    with   perfect  laboi-a- 
tory  conditions  it  was  quite  conceivable  that  there  might  be 
a   measure  of   "  optical "   contact,   as  it   were,   between   the 
brash  and   the  commutator,   but  this  was  not  likely   to  be 
obtained  in  practice.     He  suggested  another  reason  for  the 
shape,   of    the   friction    cun'e,    which    was   that   in    practice 
brashes  were  not  really  in  good  contact  all  the  time;  at  the 
higher    speeds    this   imperfect   contact    was   increased.      He 
described  an  exi>eriment  he  made  some  12  years  a.go,  vpheai 
engaged    on    the    commutatdon    difficulties   of    direct-current 
turbo-generators.     A  commutator  with  all  its  segments  orm- 
nected  to  a  common  ring  was  mounted  on  a  special  ishalt. 
The  common  ring  was  connected  to  a  slip  ring,  so  that  cur- 
rent from  an  outside  som'ce  could  be  passed  into  the  commu- 
tator, and  leave  at  the  brushes  pressing  on  the  commutator 
in  the  nomial  manner.     Very  special  attention  was  given  to 
truth,  surface,  and  balance  of  the  commutator  at  fuU  sjieed, 
and  also  to  the  bedding  of  the  brushes.     Readings  were  then 
taken   with   the  following  result: — One  brush   was  first  put 
down  and  loaded  up  to  its  normal  cun-ent  density,  the  drop 
was  measured,    which    could   be  represented   by   unity.       A 
second  brush  was  then  put  down,  and  the  current  doubled 
in  order  to  eliminate  any  effect  of  change  of  current  density. 
The  drop  was  then  rougtly  one-seventh.     A  third  brush  was 
put  down  with  less  change,  the  figure  being  then  about  one- 
filth.     He  thought  the  only  explanation  was  the  one  he  had 
given,  viz.,  that  brushes  were  off  the  commutator  for  a  con- 
siderable time,  and  this  caused  the  retarding  effect  of  the  brush 
to  be  decreased.     No  doubt  copper   "picking"   was  due  to 
electrolysis,  but  he  thought  tha.t  an  irregular-  cuiTent  distribu- 
tion was  more  often  the  larger  factor.      Electrolysis,  or  a  pseudo- 
electrolytic  effect,   imdoubtedly   occurred;   he  came  across  a 
really   definite  case  some   ten   years  ago.      A  heavy-current 
low-volta.ge  generator  was  fitted  with  copper  graphite  bra.shes 
with   a  large  copper  content.     On  its  trials,   altea-  runnin.g 
about  10  hours  the  commutator  developed  a  salmon-colaured 
matt  surface,  and  the  bnishes,  if  not  the  commutator,  began 
rapidly  to  be  transfeiTed  in  the  fonu  of  powder  to  the  bed- 
plate and  macliine  geneially.     The  trial  had  to  be  stopped, 
and    afterwards   a   careful   examination   of    the   brushes   and 
commutator  was  made.     The  surfaces  of  the  iwsitive  brushes 
were  quite  metallic  and   bright,    whilst  the  negative  bru.sih 
sm-faces  looked  as  though  they  had  been  painted  with  dead 
lamp  black.     No  ti-ace  of  the  copper  content  was  visible;  it 
had  apparently  been  transferred  to  the  commutator  exactly 
as   in   uoi-mal"  eilectrolysis.     The  negative   brushes   were   i-e- 
placed    with    graphite   brashes,   and   the   machine   then   ran 
most  successfully. 

Mr.  M.  Kahn,  in  a  written  communication,  said  the  fol- 
lowing indicated  the  physical  explanation  of  how  current 
wa.s  ti-ansmitted  from  the  brash  to  the  collector.  The  volt- 
age drop  between  collector  and  brash  was  compara.tively 
constant  over  a  large  range  of  current  density,  and  showed 
a  mininnum  value  below  which  no  current  passed.  If  one 
compared  the  curve  for  the  drop  in  the  author's  fig.  1 
with  corresponding  cmwes  of  electric  arcs  one  found  a 
gi-eat  similarity.  Another  indication  was  the  pheno- 
■  menon  called  copper  picking.  On  the  face  of  it, 
this  featm-e  looked  like  an  electrolytic  action.  A  similar 
action  wa.s  also  found  in  the  electric  aa-c,  the  material  of 
one  electrode  being  carried  in  the  direction  of  the  flow  of 
cun-ent  to  the  other  electrode.  A  third  indica.tion  was  the 
dift'erence  of  contact  drop  between  the  positive  brash  and 
the  collector  and  the  negative  brush.  Mr.  Hunter-Brown 
had  not  gone  into  that  (juestion.  The  phenomena  mentioned 
showed  that  the  flow  of  cuiTent  from  a  carbon  brash  to  at 
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collector  differed  entirely  from  the  conduction  of  electaicaJ 
energ}'  along  a  metallic  conductor.  It  seemed  to  take  the 
form  of  a  large  number  of  minute  electric  arcs  which  were 
not  visible  to  the  eye.  With  increasing  voltage  between 
brush  and  collector,  the  energ>'  in  such  arcs  increased  very 
much  more  than  the  voltage,  as  could  be  seen  from  the 
author's  fig.  1.  -  An  increase  from  2  to  i.o  volts  doubled  the 
current  in  the  contact  surface.  An  increase  of  voltage  of  it 
per  cent,  produced,  therefore,  an  increa.se  of  energy  of  '250  per 
cent.  The  ai-cs  became  visible  when  the  voltage  between 
brush  and  collector  was  increased  beyond  a  certain  limit; 
they  were,  however,  always  present,  although  they  might 
not"  be  visible,  wherever  current  passed  between  brush  amd 
commutator,  and  might  cause  wear,  copper  picking,  and  dis- 
integration, even  though  the  machine  might  appear  to  collect 
perfectly.  It  followed  that  the  phenomenon  of  epaxking 
dei)ended  on  the  voltage  drop  at  any  point  between  brush 
and  collector,  which  could  easily  be  proved  by  measui-ing 
that  drop  when   sparking  occurred. 

IVIr.  W.  N.  King  .said  he  noticed  tha*  no  reference  had 
been  made  to  a  well-known  property  of  carbon  which  had 
an  important  beailng  on  the  subject  under  discussion,  \Tz., 
the  negative  temperature  coetficient  Two  prominent  ex- 
amples of  this  effect  had  come  under  his  obsei-va.tion  in  large 
dii-eet^current  generators,  one  of  1,.30<.>  kw.,  and  the  other  of 
1,1100  KW.  capacity.  In  each  case  tix>uble  was  experienced 
with  commutation  at  fuU  load  and  over.  Severe  sparking, 
flashing,  and  overheating  of  the  brushes  occuned.  One  brush 
after  another  in  a  row  would  take  more  current  than  the 
others,  and  became  red  hot  with  cumulative  effect  due  to 
the  negative  teroperature  coefiident,  until  the  brush  or 
flexible  lead  burned  away.  In  one  of  the  cases  mentioned 
the  trouble  was  eliminated  by  substituting  Morganite  "Lank 
3  "  for  carbon  brushes.  It  would  be  interesting  to  know 
whether  the  temperature  coefficient  of  the  Morganite  brush 
was  negative,  and  how  it  compared  with  carbon. 

I\Ir.  W.  P.  HiGGS  said  the  author  refen'ed  to  atmospheric 
conditions  in  one  or  two  places  in  the  paper.  The  speaker 
knew  of  a  2.3-h.p.  motor,  160  volts,  the  peripheral  speed  of 
the  commutator  being  about  3,000  ft.  per  min.,  which  was 
installed  on  two  girders,  8  ft.  above  the  floor,  about  two 
years  ago.  The  brushes  would  run  about  10  days,  and  then 
(■oUapse  all  at  once.  Many  different  qualities  of  brushes  were 
fitted,  with  no  improvement.  The  commutation  with  regard 
to  sparking  was  perfect,  and  it  was  a  machine  of  which  he 
had  made  dozens  of  the  same  construction,  mechanically  and 
electrically.  The  machine  was  taken  off  its  girders  and  put 
on  a  concrete  foundation  in  the  same  shop,  but  the  trouble 
still  continued.  It  was  raov^d  into  another  shop,  and  had 
been  running  satisfactorily,  with  the  s;ime  bi-ushes,  for  1"2 
months.  A  second  machine  was  installed  where  the  fir.st 
one  was  taken  from,  an  exact  duphca.te,  and  the  same  trouble 
occurred.  He  thought  he  was  right  in  putting  the  trouble 
down  to  atmospheric  conditions. 

Mr.    W.    Law  SON   hoped   that  such   an   exceedingly   prac- 
tical and  valuable  paper  would  come  under  the  notice  of  all 
manufactmers   of   electrical    machinery.     In    his   opinion    it 
rested  with  the  manufacturers  to  provide  their  machines  with 
bi-ush    geaj   so   designed   that   when   fitted    with   a   specified 
form  and  grade  of  brush  a  much  higher  degree  of  immunity 
from   brush  troubles  than  had  so  far  been  obtained   would 
accrue.       Unfoi-tunately,  these  troubles  could  not  always  be 
detected   on   test,   they   fi"equently   did  not  arise   until  after 
the  machi7ie   liad    been    in    service    for   some   time,    and   it 
was  left  to  the  purchaser  to  determine  by  experiment  how 
liest  he  couJd  get  over  the  ti'ouble.    Tliat  was  not  a.s  it  should 
be,  and  he  believed  the  pa.per  would  lead  to  a  closer  study 
of  the  que-stion,  and  would  ultimately  result  in  the  elimina^ 
tion  of  most  brush  troubles.     Until  that  happy  state  axrived, 
the   question   of   standardLsation   should   be  approached   with 
the  utmost  ca.ution.    In  the  paper,  the  excessive  wear  some- 
times produced  on  the  top  of  the  brush  by  the  pressure  finger 
was  ascribed  to  electrical  rather  than  mechanical  effect.     It 
was  difficult  to  account   for  it  in   that  way,   as  the  greatex 
part  of  the  current  pas.sed  along  the  flexible  connection.     In 
none  of  the  cases  that  had  come  to  the  speaker's  notice  had 
there  been  any  evidenee  of  electrical  effect.    The  experiment 
which  was  described  as  proving  the  existence  of  some  kind 
of  electrolytic  effect  was  extremely  interesting  and  important, 
but    it    called    for    further    investigation.       He    had    notice<l 
an  analogous  effect,  and  one  that  was  not  explained,  or  even 
referred   to,  in  text-bpoks,  in'  niet<»rs  of  the  mercun'-motor 
type.     In   this  case  there   was  an  amalgamated  copper  disk 
immersed  in  mercury.     Two  copt>er  conductors  amalgamated 
at  the  ends  made  contact  with  the  mercury,  and  the  current 
passed   from   one   conductor  through    the   mercrrry   and   the 
copper  disk,  and  out  by  the  other  conductor.     Under  certain 
raxe    conditions   electrolytic   action    took    place ;    one    of   the 
copper  conductors  was  eaten  away,  and  a  heavy  deposition 
of  copper  by  transference  took  place  on  the  copper  disk.    He 
had  never  known  of  such  a  thing  hap[)ening  with  a  meter 
of  less  than  50  amperes  capacity,   .so  th.it  it  apix^red  there 
was  a  critical   value  of   current   below    which   no  deposition 
could  take  place.     Had  the  author  observed  a  similar  charac- 
teristic  in  the  electrtilytic  effect  which  he  mentioned?     Fur- 
ther investigation  might  estabhsh  an  analogy  between  these 
two  effects,  and  also  throw  some  light  on  the  possibility  of 
there  being  some  relation  between  the  speed  of  the  condnotor 
and  the  strength   of  the  current  determining  the  condition 
under  which  electrolytic  effects  could  take  place. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Beadert  are  invited  to  mhmit  particvlars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

A  Wire-Splicing  Tool. 

Mr.  C.  H.  WiLLEY  describes  in  the  American  Electrical 
Review  the  tool  shown  in  fig.  1,  which  is  found  suitable  for 
isphcing  small  wire  which  is  too  stiff  to  be  readily  bent  with 
the  fingers;  it  is  about  8  in.  long,  and  at  the  widest  paiii 
is  approximately  3  in.  wide.  The  curved  head  or  holding 
part  is  about  IJ  in.  wide.  This  head  is  bent  to  form  a.  semi- 
circle having  a  diameter. of  about  J  in.  The  grooves  in  the 
flanges  on  each  side  should  be  deep  enough  to  hold  the  wu-e 
without  slipping  out  and  the  shoulder  of  the  flange  should 
be  low  enough  to  permit  the  ^\ire  to  be  grasped  easily.  The 
operation  of  the  tool  can  best  be  explained  by  the  illustration 
a.s  sho^^Ti  in  fig.  2.     One  of  the  wires  to  be  sphced  should  be 


Fig.  1.— Handy  Splicing  Tool  (Top). 

Fig.  '2.— Method  of  Starting  Splice  (Left). 

Fig.  3.— Finishing  Splice   (Right). 

bent  at  right  angles  and  the  tool  placed  over  it  at  the  bend. 
The  other  wire  is  then  put  in  position  and  both  wires  are 
held  in  place  with  a  pair  of  pliei-s.  By  turning  the  sphcing  tool, 
as  shown  in  fig.  2,  the  wire  to  be  bent  can  be  wound  tightly 
around  tlie  other  wire.  .After  this  the  other  wire  can  be 
bent,  and  the  operation  repeated,  except  that  the'tool  mujst 
be  turned  in  the  opposite  chrection.  One  distinct  advantage 
which  a  tool  such  as  this  possesses  is  that  the  finished  joint 
is  free  from  the  usual  outstanding  ends  which  very  often  cut 
through  the  insulation  after  being  in  service  a  short  time. 

Sparii   Recorder   Used  in   Testing  Apparatus. 

In  the  ElccMcal  WorlJ.  Mr.  F.  W.  Springer  describes  a 
portable  recoi'ding  insfeinment  #shown  in  the  accompanying 
illustration  (fig.  4)  which  was  designed  and  built  in  the  elec- 
trical engineering  department  of  the  University  of  Minnesotji 


Pig,   1. — .\i'i'.\K.4TLs   KUR  Recokding  Simult.\.neous  Re-\dings. 


some  time  ago  for  recording  the  readings  of  any  indicating 
instrument.  Its  principal  use  is  in  testing  electric  cai's, 
elevators,  and  starters  or  conti-oUers  used  with  various  types 
of  .A.c.  and  D.c.  motors. 

Edison  three-spring  phonograrph  motors  operate  the  paper 
reels  an(t  drums  and  the  spark  distiibutor.  A  laminated 
Ijoard  holds  SO  baxe  copper  wires  unifonnly  spaced,  and  laid 
in  snutable  slots.  The  distributor  is  driven  by  one  of  the 
shafts  of  the  spring  motor,  although  it  could  be  driven  by  a 
special  electric  motor  connected   with  a  storage  battery  if 
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desired.  .\n  H-slot  gear-shift  is  provided,  which,  together 
with  the  centrifugaJ  governor  cm  the  spring  motor,  allows  a 
pai>er  speec  oi  iroiu  is  in.  to  4  ft.  (5  cm.  lo  1.'2  m.)  per  minute. 
The  slow  speed  is  used  for  railway  work  and  the  high  speed 
tor  tesimg  .*.c.  motor  startere  ana  the  like.  A  common 
two-oell  automobile  hghting  and  starting  battery  is  a  satis- 
factory source  of  energy  tor  the  spaxk  coils.  The  battery 
should  be  insulated  in  order  to  avoid  unnecessary  and  dan- 
gerous differences  of  potential  between  the  recording  in- 
struments and  the  neiglibounng  lines  and  earths.  In  case 
of  railway  tests  the  apparatus  should  be  connected  with  the 
Ime  on  ttie  earth  side,  or  the  apparatus  and  operator  should 
be  placed  on  an  insulated  platform  to  be  considered  as  an 
ajtihaal  earth  of  the  hne  t>eing  tested.  Three-phase  tests 
may  be  made  by  using  a  polyphase  wattmeter,  but  as  most 
tests  for  which  such  a  recorder  might  be  used  are  either 
single-phase  or  balanced  three-phase  systems,  a  single-phase 
wattmftter  only  is  provided.  The  current  coil  is  cut  in  on 
one  line  leg  and  the  potential  coil  may  be  connected  to  an 
artificial  neutral.  In  a.c.  work,  of  course,  the  shunts  arc 
replaced  by  one  current  transformer.  In  d.c.  tests  the  watt- 
meter spark  is  usually  cut  off.  The  outfit  is  equipped  with 
a  o-amp.,  150-volt,  single-phase  Weston  wattmeter,  a  Weston 
miUivoltmeter  ^-ith  shunt,  and  a  d.c.  voltmeter  atid  miUi- 
voltmeter  of  the  same  type.  Pin  switches  are  used  for  con- 
trolUng  the  sparks  to  the  individual  instruments.  A  vibrat- 
ing jump-spark  coO  is  connected  successively  to  the  various 
broom-straw  insulated  instrument  pointers  by  means  of  the 
distributor  and  the  non-spillable  iron  mercury  cups  and 
binding  posts.  The  miUivoltmeter  is  connected  through  an 
adjustable  resistance  to  a  suitable  D.c.  magneto  for  recording 
speeds. 


NEW  PATENTS  APPLIED  FOR,   1918. 

(NOT   TET   PDBLI8HED.) 

Compiled  expressly  for  this  journal  by  Messrs.  Sbpton-Jonbs,  O'Dill  and 
Stbphsns  (successors  to  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  Agenu,  285,  High    Holbom,    London.   W.C.  I. 

20,921.  '*  Elecuical  controlling  apparatus  for  aircraft."  T.  F.  Ukew&iek. 
DeCA:niber  lUlli. 

20.yjr.  "  Ltver-operated  change-over  switches  for  telephone  exchanges,  &c." 
M.    B.    RiCHTEK.      Decemoer    Kith.      tGermany,    December    17th,    lyl7.J 

20,9<i0.  ■'  Hlectrically-operated  abrading  machines."  N.  G.  Olson.  De- 
cember  16th. 

20,!jtjl.  "  Electrical  connectors  or  .terminals  for  stranded  conductors." 
Bkjtish  Westlnchousb  l^LECTRlc  &  M.iNLiFAtnuKiNG  Co.  A.SD  K.  Bkooks.  De- 
cember 16th. 

2U,abJ.  "  Electric  arc  lamps."  H.  B.  Grvixs  &  W.  Heape.  December' 
ISlh.  V 

2U,976.  "  Automatic  starting  and  short-circuiting  device  for  asynchronous 
motors."      V.    U.    F.   Andersen   &   A.    F.    B.    Fuerson.      December   16th. 

20.988.  "  Electric  accumulators."     H.  F.  Joel.     December  16th. 

20.989.  "  System  of  telegraphy  and  apparatus  therefor."  E.  A.  Davis. 
December  16tb. 

20,999.  '*  Electromagnetic  apparatus  for  recording  signals."  E.  S.  Carev. 
December   16th. 

21,009.  **  Means  for  attaching  and  coupling  magneto-electric  machines  to 
engines."  b.  L.  l>AiLEt,  VV.  W.  Douglas  A,:  Douglas  Motors,  Ltd.  De- 
cember 17tH» 

21.017.  "  Electric  motor  construction."     F.  Foster.     December  17th. 

21.018.  "  Armature  cores."  J.  B.  Bushnell  .V  Bushnell  Magneto  Co. 
December  17th. 

21,020.    "  Electric   switch."      W.    JoiCB.     December    17th. 

21,022.  "  Reverse  electric  motor."  C  D0UG1.AS  &  S.  Holuwav.  December 
17th. 

21,030.  "  Means  for  supporting  lamps,  shades,  &c."  H.  M.  Macnaughton 
Jones.     December  17th. 

21,033.  "  Means  for  illuminating  magneto  compasses,  scientific  instru- 
ments,  &c."     C.   F.   Ryland.      December   17th. 

21.052.  "  High-tension  insulators  with  metal  hood."  Fabbrica  Isolatori 
LivoRNO  &  J.   t.  PoLLAK.     December  17th. 

21.053.  "  Insulators."  Fabbrica  Isolatori  Livorno  &  J.  E.  Pollak.  De- 
cember 17th. 

21.109.  "  Wheel  for  collecting  power  from  overhead  electiic  wires  or  cables 
and  wire-carrying  wheels."  \V.  H.  Poweu.  &  E.  W.  Waggeit.  December 
18th. 

21.110.  "  Electrical  switches."     R.  T.   Norton.     December   18th. 

21,115.  "  Sparking  plugs  for  internal-combustion  engines."  Castle  Motor 
Co.  &  P.  Greensmith.     December  18th. 

21,139  "  Visual  electrical  indicators  for  collieries,  &c."  J.  King.  De- 
cember 18th. 

21,158.  "  Starting  switches  for  electric  motors,  &c."  G.  J.  Money.  De- 
cember 18th. 

21,177.  "  Ignition  systems."  Dayton  Engineering  Laboratories  Co.  De- 
cember 18th.      (U.S.A.,   December  22nd,   1917.) 

21,229.  "  Magnetos."  E.I.C.  Magnetos,  Ltd.,  &  W.  T.  Turner.  De- 
cember 19th.  .» 

21,252.     "  Telephone    switchboards."     J.    H.    Taylor.      December    19th. 

21,269.     "  Electric    bell   or    buzzer."     C.    W.    H.    Honor.      December    19th. 

21,281.  "  Glands  for  electric  cables,  shafting,  &c."  G.  A.  Ashworth. 
December  19th. 

21,283.  "  Electric  switches."  V.  E.  Joyce  &  Park  Royal  Engineering 
Works,  Lid.     December  19th. 

21,285.  "  Production  of  high-frequency  electric  currents."  F.  J.  Brougham 
&  M.  Deutch.     December  19th. 

21,288.  "  Telephone  boxes,  &c."  D.  Dapontb,  T.  F.  Newman  &  E.  Tonet. 
December  19th. 

21,290.  "  Electric  switches."  H.  W.  F.  Ireland  &  H.  Lucas.  December 
19th. 

21,298.  "  .-Vpparatus  for  electrically  controlling  railway  signals."  A. 
MoNARD.     December   19th.     (France.   December  20th,  1917.) 

21,307/8/10.  "  Insulators  for  high-tension  electric  cables."  Fabbrica  Isola- 
tori Livorno  &  H.  Wade.     December  lyth. 

21,309.  "  Means  for  fixing  electric  cables  to  insulators."  Fabbrica  Isola- 
tori Livorno  &:  H.  Wade.     December  19th. 

21,311.  "  Magnetos."  Compagnie  Generale  de  Magnetos.  December  19th. 
(France,  July  l2th.) 

21,363.  "  Electrical  generators  and  electrical  motors."  J.  Shepherd. 
December  20th. 

21,373.    "  Lamps  for  vehicles,  &c."     E.   G.  Camelinat.     December  20th. 

21,391  "  Wireless  signalling  systems."  British  Thomson-Houston  Co. 
(General    Electric    Co.,    U.S.A.)      December    20th. 

21,407.  "  Apparatus  for  electricallv  controlling  railway  signals."  A. 
Mokard.      December    20th.      {France,    May    28th.) 

21,417.  *'  Electromagnetic  transmission  and  reception  arrangements."  W. 
E.  Barbeb.     December  20th. 


31,435.  "  Connection  of  flexible  cables  or  leads  to  electric  lampholders,  &c." 
C.  A.  Miller,  F.  J.  Millbr  &  E.  A.  Sanders.     December  21st. 

21.457.  "  Commutators  for  dynamo-electric  machines."  E.  J.  Haruan  and 
E.  LE  Bas.     December  21st.      '  * 

21.458.  "  Dynamo-electric  machines."  E.  T.  Harman  &  E.  LE  Bas.  De- 
cember 21st. 

21.466.  "  Measurement  of  alternating-current  power."  Ferranti,  Ltd., 
AND  G.   Wall.     December  21st. 

21.467.  "  Electric  starters  for  internal-combustion  engines."  A.  H.  Midg- 
LBV  &  C.  A.  Vandervell  &  Co.     December  21st. 

21,477.  "  Raising  frequency  of  alternating  currents."  B.  Cluzeau.  De- 
cember 23rd.      (France.   February   15th,   1916.) 

21.489.  "  Dynamos."      H.    Leitnek.      December    23rd. 

21.490.  "  Means  for  obtaining  single-phase  alternating  electric  currents 
from  three  phase  or  vice  versa."     A.   M.  Taylor.     December  23rd. 

21,506.  "  Electric  arc  lamps."  A.  G.  Way  &  Westminster  Engineering 
Co.     December  23rd. 

21,541.    "  Electric   furnaces."     D.    F.    Campbell.      December   23rd. 

21,547.  "  Electric  cooking  or  heating  vessels.  &c."  C.  H.  Lautii.  Decem- 
ber 23rd.  

[Patent  No.  20.285.  mentioned  in  the  Electrical  Review  for  December  30lh, 
p.  616,  was  the  joint  application  of  E.  H,  Whittall  &  B.  J.  Rees,  not  of  the 
former  alone,  as  stated  in  our  list.] 


PUBLISHED  SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be  printed  and   abridged,   and   all  subsequent  proceedings  will   be  taken. 

XBX7. 

3,394.  Regulating  or  controlling  systems  for  electric  motors.  Electric 
and   Ordnance  Accessories  Co.  &  J.   Etchells.     March   7th,  1917.     (121,138.) 

13,225.  Apparatus  for  the  reception  and  utiusation  of  electric  current 
impulses  and  suitable  for  wireless  or  other  telegraphy  and  telephony. 
W.   J.   Lyons   &   Selective  Signal   Co.     September   14th,   1917.      (121,144.) 

15,505.  Electric  muffle  furnaces.  W.  F.  Jones.  October  2ath,  1917. 
(120,944.) 

15,821.  Test  sheath  joist  for  electric  cables.  C.  J.  Beaver  &  E.  A. 
Claremont.      October    30th,    1917.      (120,948.) 

16,154.  Cells  for  electric  accumulators  ok  batteries.  Etablissements 
de    Dion-Bouton    Soc.    Anon.     Ja.iuary   11th,   1917.      (112,927.) 

17,410.  Electric  igniting  torch.  A.  E.  Long  St  H.  Seal.  November  26lh, 
1917.      (120,960.) 

17,431.  Electric  cables.  W.  T.  Henley's  Telegraph  Works  Co.  &  H. 
Savage.      November   26th,   1917.      (120,962.) 

17,471.     Engine  starters.     V.    Bendix.     November  26th,   1917.     (121,155.) 

17,675.  C0.MMUTATORS  for  dynamos  or  motors.  H.  C.  H.  Smyth  &  Trede- 
lect    Engineering    Co.      November    29th,    1917.      (120,982.) 

17,823.  Starting  mechanism  for  magnetos  ok  internal k:OMBUSTiON  engines. 
L.   Johnson   S;   J.   T.   Roberts.     December  1st,   1917.      (121,168.) 

17,849.  Dynamo-electric  machines.  Bruce  Pebbles  &  Co.  &  H.  E.  Webb. 
December  3rd,  1917.     (121,170.) 

17,871.     Electric    speed^:hanging    mechanism.      J.    Carlier.      December    3rd, 

1917.  (120,987.) 

17,941.  Leading-in  wires  or  conductors  of  incandescent  electric  lamps, 
HIGH-VACUU.M  APPARATUS,  AND  THE  LIKE.  F.  Hoge.  December  4ih,  1917. 
(121,173.) 

18,043.  Ignition  starting  apparatus  for  internal-combustion  engines. 
Soc.    d'Electricitc    Nilmelior.     March    2nd,    1917.      (115,801.) 

18,057.  Magneto  impulse  devices  for  starting  purposes.  B.  Lawrence. 
December  5th,   1917.     (121,181.) 

18,102.  Wood  separators  for  secondary  electric  batteries.  Chloride 
Electric   Storage   Co.   S:    B.   Heap.      December  6th,   1916.      (121,188.) 

18,349.  Electrical  separation  of  suspended  particixs  from  gaseous  bodies. 
H.  A.   Burns.     December  11th,  1917.     (120,994.) 

18,490.  Electrical  instruments  of  the  recording  type.  E.  Fawssett.  De- 
cember   13th,    1917.      (120,999.) 

18,495.     Engine   starters.     V.    Bendix.     December   13th,   1917.     (121,000.) 

18,954.  Testing  of  insulated  electric  c.vbles,  wires,  and  the  like.  P.  M. 
Bennett,  J.  F.  Watson  and  Callcnder's  Cable  &  Construction  Co.  December 
21st,   1917.     (121,204.) 

19,098.    Sparking    plugs    for    intern,\l-combustion 
J.    E.   Gimbert.     December  27th,   1917.     (121,008.) 

191S. 

31.     Electric    heaiing    elements.      L.    G.    Cauntei 
(121,210.) 

386.    Electrically-propelled  vessels.     F. 
(121,211.) 

557.  Silencing  pads  from  telephone  or  speaking-tube  earpieces  and  tj\K- 
stoppees.     a.  C.   Brown.     January  9th,   1918.     (121,016.) 

1,031.  Electric  heating  apparatus.  Automatic  Telephone  Manufacturing 
Co.,   C.    H.   Archer  &   G.    W.   Simistex.     January   18th,    1918.      (121,214.) 

1,567.  Plunger-type  brush-holders  for  dvna.mo-electric  machines.  Phoenix 
Dynamo  Manufacturing  Co.  &  A.   H.   Bennett.     January  26th,  1918.     (121,217.) 

1,690.  Cooling  or  ventilation  of  dynamo-electric  machines.  G.  A.  Juhlin 
and   J     S.    Peck.     January  29th,   1918.      (121,218.) 

1,942.    Wireless   valves.     C.   J.   Blue.     April  22nd,   1918.     (121,220  ) 

2,040.    Air-cooled   sparking  ,plug.  .  J.    H.   Chapm 
(121,222.)  • 

2,912.     Electrically-operated    FRitn-lON    clutches. 
Boothroyd.      February    19th,    1918.      (121,229.) 

3,283.    Electric  controllers  of  the  barrel  type. 
Pipkin.     February   25th,   1918.     (121,041.) 

3,478.  Attachment  op  telxgraph  wires  to  the  insulators  of  telegraph 
POLES   AND   LIKE    SUPPORTS    OF   AERIAL    WIRES.      W,    A.    Davis.      February    27th, 

1918.  (121,044.) 

4,275.    Electrical  condensers.     W.  Dubilier.     January  16th,  1918.  (121,050 ) 

5,110.  Electric  motor  controllers.  Igranic  Electric  Co.  (Cutler-Hammer 
Manufacturing   Co.,    U.S.A.)     March   22nd,   1918.      (121,057.) 

5,286.  Dynamo-electric  machines.  W.  F.  Higgs.  February  13th,  1918. 
(Divided   application  on  2,573/18.)     (121,058.) 
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ELECTRICAL     ENGINEERING     IN    THE 
ARMY. 


Some  time  ago  we  took  occasion  to  comment  on  the  short- 
comings of  the  military  authorities  at  the  Front  in  con- 
nection with  the  supply  of  electricity  to  om-  various 
consuming  departments — such  as  hospitals,  workshops,  offices, 
&c. — which  was  usually  effected  by  means  of  innumerable 
little  petrol-electric  sets  dotted  about,  instead  of  properly 
designed  central  installations  put  down  for  the  purpose  of 
meeting  all  the  local  requirements.  Such  installations 
might  have  been  of  quite  a  temporary  character,  capable  of 
being  transported  to  any  position  where  they  were  needed 
and  quickly  set  in  operation  ;  but  apparently  every  depart- 
ment had  to  shift  for  itself  in  this  respect,  and  the  only 
method  of  doing  so  known  to  them  was  that  of  setting  up  a 
miniature  supply  system  for  each  one.  There  appears  to 
be  a  decided  gap  in  the  organisation  of  the  Royal  Engineers 
and  in  their  training  at  this  point :  they  are  not  taught, 
like  the  French  Engineers,  industrial  technology,  and  while, 
as  we  most  gladly  bear  witness,  they  are  unexcelled  in  the 
arts  of  military  engineering  proper,  they  have  not  appreciated 
the  fact  that  there  is  now  no  line  of  demarcation  between 
military  and  civil  engineering — the  whole  is  one  and 
indivisible,  and  until  they  master  the  principles  of  electro- 
technology  on  modern  lines,  they  cannot  claim  to  have 
completed  their  training. 

As  a  matter  of  fact,  electrical  engineering  is,  or  ought  to 
be,  a  very  important  branch  of  training  for  military  pur- 
poses ;  for  want  of  an  adequate  knowledge  of  this  subject, 
there  has  been  waste  and  loss  on  our  side  that  must,  in  the 
aggregate,  have  run  into  millions  of  money,  and  must  have 
greatly  diminished  the  efficiency  of  our  fighting  forces,  with 
the  inevitable  result  of  inefficiency  in  war — the  loss  of 
many  precious  lives. 

We  mentioned,  in  the  earlier  stages  of  the  conflict,  that 
the  part  played  by  electricity  in  the  war  appeared  to 
be  very  circumscribed — confined,  apparently,  to  telegraphy 
and  telephony,  local  lighting,  and  searchlights — and  that 
was,  in  fact,  the  case  on  our  side  of  the  lines ,-  but  what 
about  the  uses  to  which  it  was  put  by  the  enemy*  ?  Now 
that  we  have  been  able  to  inspect  his  handiwork,  we  find 
that  he  attached  the  greatest  importance  to  the  use  of  elec- 
tricity for  lighting  and  power,  and  that  his  work  was 
marked  by  a  very  high  degree  of  technical  skill  and  able 
administration.  No  haphazard  methods  were  allpwed,  and 
it  was  not  left  to  each  unit  to  devise  its  own  little  supply 
system ;  on  the  contrary,  the  work  was  carried  out 
methodically  and  thoroughly,  on  economical  lines,  and  with 
great  rapidity  when  an  advance  was  made.  But  the  most 
striking  and  significant  feature  of  the  work  is  the  fact  that 
the  supply  was  transmitted  over  great  distances  from  large 
generating  stations,  at  high  pressures  ;  while  we  have  not 
been  able  to  obtain  particulars  of  the  system  in  detail,  we 
iinderetand    that  literally  thousands  of  miles   of   high' 
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pressure  overhead  lines  were  installed  by  the  Huns  for  the 
supply  of  all  requirements  for  lighting  and  power.  The 
three-phase  system  was  employed,  and  the  transformer  sub- 
stations were  established  in  farms,  dug-outs,  and  other 
places  where  their  presence  was  not  likely  to  be  suspected. 
Apparently  the  electrical  staff  worked  independently  of  any 
other  unit,  and  carried  out  its  work  on  practically  per- 
manent and  up-to-date  methods  ;  and  so  complete  was  the 
system  and  ample  the  supply  of  electricity,  that  even 
civilians  in  the  occupied  districts  were  allowed  to  share  in 
its  benefits. 

So  far  as  we  are  able  to  ascertain,  the  use  of  overhead 
transmisrion  and  distribution  on  our  part  of  the  Front  was 
a  negligible  quantity,  though  our  French  Allies  adopted  it 
freely  and  systematically.  Moreover,  we  have  heard  that 
even  when  our  lines  were  advanced  in  the  wake  of  the 
departing  Huns,  no  use  was  made  of  their  electrical  system  ; 
incredible  as  it  may  appear,  we  gather  that  the  same  old 
"  system  " — save  the  mark  I — of  dumping  down  a  little 
petrol-electric  set  wherever  a  few  lights  were  wanted  was 
still  practised,  although  the  elaborate  enemy  installations 
were  practically  intact  and  crying  out  to  be  used  I  Sad 
tales  have  come  to  our  ears  of  valuable  electrical  apparatus 
— including  large  generators  and  transformers,  probably 
looted  from  French  or  Belgian  undertakings — left  rotting 
in  the  rain,  without  even  a  waterproof  cover  over  them, 
owing  to  the  inability  of  our  military  authorities  to  appre- 
ciate the  value  of  the  goods  ;  and  of  stores  of  smaller 
electrical  apparatus  abandoned  to  the  ravages  of  the  civilian 
population,  who,  with  a  livelier  intelligence,  did  not  let 
slip  the  opportunity.  Such  incidents,  while  they  horrify 
the  civilian  engineer,  bear  out  our  contention  that  in  future 
electrotechnology  in  the  broadest  sense  ought  to  form  an 
essential  part  of  the  training  of  a  Royal  Engineer  officer. 

According  to  our  information,  the  electrical  work  of  the 
Huns  in  the  regions  which  they  have  now  evacuated  was  so 
thoroughly  well  done,  and  so  admirably  thought  out,  that 
it  would  constitute  a  valuable  object-lesson  to  our'owiv 
electrical  engineers,  and  it  would  be  well  worth  while  for  a 
party  of  the  latter  to  visit  the  districts  in  question  and 
make  a  careful  investigation  of  the  methods  and  apparatus 
which  have  been  so  efficiently  employed  by  our  enemies. 
We  submit  the  suggestion  to  the  Council  of  the  I.E.E., 
with  the  warning  that  the  opportunity  should  be  taken 
while  it  serves. 


The  Board  of  Trade  Electric  Power 
Why  National  ?  "^"PP'y  Committee's  Report  has  resulted, 
since  it  was  first  published,  in  a  plentiful 
crop  of  criticisms,  technical,  commercial,  social,  and  political. 
The  diecussional  potentialities  of  such  a  report  are,  of 
course,  unlimited.  We  do  not,  however,  propose  to  exploit 
any  further  fields  of  detailed  criticism  at  the  moment,  but 
merely  to  draw  attention  to  the  one  broad  principle  which 
constitutes  the  raison  d'e/re,  as  it  were,  of  the  scheme 
recommended  in  the  report,  and  which  will,  perhaps,  tend 
to  become  obscured  under  the  mass  of  indiscriminate  con- 
troversy. The  scheme  proposed  is  a  comprehensive  one,  of 
a  "National  "  character,  and  if  it  cannot  be  carried  out  by 
"private,  enterprise,  the  project  is  to  be  financed  out  of 
the  public  exchequer.  As  such  a  proposal  involves  a 
serious   charge  on   the  country,  it  is  important  to  keep  in 


mind  the  justifying  principle  upon  which  alone  the  Com- 
mittee puts  forward  the  scheme — namely,  that  it  is  of 
Natiopal  importance  that  there  should  be  available  a  supply 
of  cheap  power  adequate  for  the  expansion  of  existing  indus- 
tries and  for  the  encouragement  of  industries  altogether 
new.  The  "  National  importance  "  of  the  scheme  is  Jimlled 
to  its  industrial  aspect.  The  text  of  the  report  in  this 
respect  runs  as  follows  : — 

That  when  British  indueti-y  is  subjected  to  the  test  of  keen 
international  coiitpetition  after  the  war,  its  success  will  liejjend 
upon  the  adoption  of  the  most  efficient  methods  and  machinery,  so 
as  to  reduce  manufacturing,'  costs  as  much  as  possible. 

That  a  highly  important  element  in  reducing  manufacturing 
costs  will  be  the  general  extension  of  the  use  of  electric  power 
supplied  at  the  lowest  possible  price,  and  it  is  by  largely  increasing 
the  amount  of  power  used  in  industry  that  the  average  output 
per  head,  and,  as  a  consequence,  the  wages  of  the  worker,  can  he 
raised. 

Now  when  the  Bill,  which  the  Board  of  Trade  will  intro- 
duce to  give  effect  to  the  recommendations  of  this  Report, 
comes  to  be  argued  out  in  the  Committee  stage,  it  is  of  the 
utmost  importance  that  this  governing  and  limiting  prin-  ', 
ciple  shall  be  kept  prominently  in  the  foreground.  Almost 
everyone  agrees  with  the  soundness  of  the  governing  prin- 
ciple here  enunciated.  It  is  a  truism  to  insist  that  the 
future  of  the  country  is  bound  up  with  its  commercial 
development  and  prosperity  in  the  few  years  immediately 
ahead  of  us.  This  is  the  end  to  be  achieved  ;  and,  as  the 
Board  of  Trade  Committee's  Report  clearly  shows,  the  object 
of  the  scheme  there  put  forward  (in  fact,  the  only  justification 
advanced  for  putting  forward  a  scheme  at  all)  is  this  alone. 
When,  therefore,  the  project  in  detail  is  laid"  open  in  the 
Bill,  it  must  be  checked  point  by  point  by  this  principle, 
and  whatever  alternative  suggestions  may  be  evolved  during 
the  progress  of  the  Bill,  they  must  be  judged  solely  by  their 
adequacy  to  attain  this  end.  State  trading.  State  financing. 
State  control  are,  per  ,se,  none  of  them  principles  under  this 
Report,  but  merely  possible  means  towards  an  end — namely, 
industrial  development.  Further,  the  principle  logically 
provides  a  limitation  to  the  proper  extent  of  the  scheme. 

We  have  emphasised  the  necessity  of  keeping  this  prin- 
ciple clearly  in  mind,  in  view  particularly  of  the  way  in 
which  the  daily  Press  has  raised  a  cry  of  cheap  electricity 
for  everybody,  which  will  tend,  perhaps,  to  become  in- 
creasingly suggested  as  the  real  purpose  of  the  scheme. 
The  cry  is  an  echo  from  the  London  County  Council 
scheme  of  1914,  when  particularly  inviting  prospects  were 
held  out  to  the  London  householder.  It  is  interesting  to 
note  that,  in  justification  of  the  scheme  then  prepared  for 
London,  the  Council's  consulting  engineers  (Messrs.  Merz 
and  McLellan)  put  forward  mainly  the  "  domestic  "  argu- 
ment, mentioning  the  "  industrial  "  aspect  as  incidental. 

The  Coal  Conservation  Sub-Committee  reported  some- 
what expansixely  on  the  domestic  side,  but  the  Board  of 
Trade  Committee  wisely  included  domestic  uses  only  as  of 
secondary  and  subordinate  consideration.  It  cannot,  there- 
fore, too  clearly  be  borne  in  mind  that  the  Board  of  Trade 
does  not  propose  any  State  finance  or  support  to  the  end 
that  private  householders  should  have  cheap  electric  cooking, 
heating,  vacuum  cleaning,  and  so  forth,  none  of  which, 
however  desirable,  can  be  claimed  as  of  national  conse- 
quence in  the  same  sense  as  cheap  and  universal  electric 
power.  In  fact,  if  the  Board  of  Trade  had  committed 
itself  to  the  proposition  that  it  was  so  necessary  that  the 
country  should  use  electric  cooking  and  electric  heating 
that  even  State  aid  should  be  invoked  for  that  purpose,  it 
would  have  landed  itself  in  the  dilemma  that  it  was  catering 
either  for  the  luxury  of  the  few  or  for  the  necessities  of 
everyone — the  latter  case  leading  to  the  inference  that  the 
Government  considered  it  of  pressing  national  importance 
that  every  gas  stove  and  gas  cooker  should  be  scrapped  at 
the  earliest  possible  moment !  '  This,  however,  was  not  the 
intention  of  the  Board,  which  has  done  well  in  basing  its 
Report  on  a  clear  and  unequivocal  principle. 

That  the  supply  of  electricity  for  domestic  uses  will  be  | 
greatly  cheapened  and  extended,  and  that  important 
economies  of  fuel  will  result,  together  with  other  well- 
known  benefits,  goes  without  saying :  but  these  are  inci- 
dental advantages,  and  should  not  be  mistaken  for  the  main 
purpose  of  the  scheme. 
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THE  GERMAN   ECONOMIC  SITUATION  AND    TENDENCIES  IN   BRITAIN. 


Germany,  whether  repentant  or  unrepentant  for  the  mis- 
deeds of  those  who  caused  and  waged  the  world  war,  is 
to-day  paying  part  of  the  penalty  that  Prussian  militarism 
has  imposed  upon  it.  There  is  now  no  faltering  in  the 
relentless  tread  of  Nemesis.  Our  own  newspapers  tell 
us  from  day  to  day  of  the  struggles  that  are 
taking  place  in  Berlin  and  other  places  in  which 
the  "  Government "  and  the  extremists  respectively 
strive  for  supremacy.  The  former  appeare  to  stand  for 
orderly  revolution,  while  the  latter  seek  to  feed  the  fires  of 
Bolshevism.  While  it  is  impossible  for  anybody  to  forecast 
what  will  be  the  ultimate  issue  of  things  in  Russia,  or  what 
form  the  new  order  will  take  either  there  or  in  Germany,  it 
is  certain  that  industrial  revolution  is  in  full  swing  in  both 
countries,  the  consequences  of  which  will  be  felt  there,  and, 
indeed,  practically  everywhere  for  long  years  to  come. '  The 
developments  that  have  occuiTed  in  this  country  in  the 
course  of  the  last  few  months  would  in  pre-war  days  have 
been  regarded  as  a  revolution  ;  but  large  and  sweeping  as 
they  have  been  here,  they  have  been  effected  -without 
violence  save  to  the  ideas  of  men.  It  may  be  said  that  the 
reasons  why  our  own  changes  have  been  brought  about  in 
comparative  quiet  are  found  in  the  fact  that  we  have  won 
the  war,  while  Germany  and  Russia  have  both  lost  it  ;  that 
in  both  those  countries  the  people  have  suffered  years  of 
serious  privation ;  that  the  influence  of  Tsarism  and 
Kaiserism  has  left  the  millions  smarting  under  a  sense  of 
wrong  imposed  by  authority  :  and  that  the  prospective 
burden  of  the  future  is  insufferably  heavy.  We 
must  add  to  these  an  important  factor,  namely,  that  in 
England  during  the  period  of  the  war  the  lesson  has  been 
brought  home  in  season  and  out  of  season,  that  if  industry 
is  to  continue  to  be  carried  on  for  private  profit  the  employes 
must  labour  under  more  humane  or  civilised  conditions  and 
receive  better  wages.  The  transition  period  has  brought 
many  problems  up  for  settlement  already,  and  we  cannot 
expect  to  pass  through  the  inevitable  period  of  disorganisa- 
tion and  unemployment  and  the  progress  of  demobilisation 
without  further  marked  changes  occurring.  ■  If  we 
believe  that  the  German  people  will  before  long 
come  to. see  that  their  safety,  whatever  their  burden  of 
liabilities,  lies  in  a  sane  policy  of  industrial  security, 
we  certainly  are  more  entitled  to  hold  that  the  sound 
common  sense  of  the  British  race  will  guide  us  all,  whether 
as  employers  and  employed,  or  as  classes  and  masses, 
in  the  right  direction.  There  is,  happily,  little  room  for 
doubt  that,  given  harmonious  relations,  there  is  plenty  of" 
work  awaiting  us  in  this  country  as  soon  as  we  can  reverse 
the  machinery  of  organisation  from  war  to  Peace.  But,  as 
Mr.  Wardle,  M.P.,  remarked  last  week,  what  we  need,  in 
order  to  secure  content  and  prosperity,  is  industrial  unity  ; 
'•  industrial  Peace "  he  described  as  merely  negative. 
"  Industrial  unity "  is  a  constructive  and  active  policy 
which  means  not  mere  quietness,  but  the  making  in  quiet- 
ness of  progress  toward  a  state  of  things  in  which  industry 
is  made  to  yield  a  proper  return  to  all  the  interests  concerned 
with  it. 

We  have  been  greatly  interested  in  the  views  ex- 
pressed in  many  of  the  German  newspapers  dm-ing  the 
past  month  or  two  concerning  some  of  the  movements  that 
are  proceeding  in  German  industry,  and  we  think  they 
might  be  considered  with  advantage  by  those  who  are  re- 
sponsible for  influencing  or  leading  the  thought  of  those 
connected  with  similar  matters  in  this  country.  The 
demands  of  the  workers  in  all  countries  are  very  much 
alike — in  some  the  violent  seek  to  take  the  kingdom  by 
force,  and'  the  battle  sways  sometimes  uncertainly.  We 
have  in  our  own  midst  those  who  openly  avow  that  peace 
along  the  lines  of  the  Whitley  Report  is  not  what  they 
desire  ;  unity  between  Capital  and  Labour  is  the  one  thing 
that  they  do  not  seek  :  they  wish  to  abolish  the  masters  and 
the  capitalists  once  and  for  all,  and  if  we  promote  friend- 
liness at  this  juncture  the  realisation  of  their  hopes  will  be 
deferred,  perhaps,  never  to  recur  under  such  favourable 
circumstances.  We  do  not  believe  that  this  element  is  one 
of  great  strength  numerically,  but  the  peculiar  thing  about 


it  is  that  some  of  them  are  described  as  clever  and  cultured, 
with  which  combination  there  also  appeal's  a  willingness  to 
be  as  ruthless  as  any  Prussian  militarist,  if  by  such  means 
their  end  can  be  attained.  We  believe  that  history,  if  it 
deigns  to  take  note  of  their  efforts,  will  condemn  them  as 
being  equally  short-sighted,  and  altogether  wrong  in  their 
calculations. 

The  events  that  have  been  taking  place  in  Germany  may 
be  described  briefly'  by  our  giving  a  summary  of  a  few 
outstanding  matters.  In  December  last  the  Thuringian 
Industrial  Union  called  for  the  restoration  of  economic 
security  and  stability.  It  referred  to  the  extraordinary  rise 
in  the  cost  of  production  that  must  follow  on  the  satisfac- 
tion of  the  demands  then  made  by  workers  in  all  fields  of 
'  employment.  The  home  demand  for  all  kinds  of  goods 
was  reasonably  to  be  expected  to  fall,  owiug  to  the  rise  in 
prices,  and  tlie  industries  would  be  unable  to  compete  in 
the  foreign  markets  with  countries  which  did  not  have  to 
cope  with  such  increases  in  wages.  The  Union  pointed  out 
that  the  suggested  control  of  industry  would  only  make 
matters  still  worse,  owing  to  the  lack  of  technical  know- 
ledge and  commercial  experience  on  the  part  of  the  workers. 
Some  leaders  in  Germany  are  not  slow  to  point  out,  as 
leaders  of  Labour  and  social  reform  here  have  foreseen  also, 
that  nationalisation  of  industry  can  only  be  gradual,  and 
requires'decades  to  be  carried  out.  Mr.  Arthur  Henderson 
himself,  when  pinned  down  to  the  expression,  "control  of 
industry,"  showed  that  his  use  of  it  was  onfy  meant  to  be 
immediately,  or  at  first,  applicable,  in  the  main,  to  public 
services. 

We  read  that  Geheimkommerzienrat  Ventzky,  of 
Graudenz,  is  said  to  have  handed  over  the  control  of  his 
business  to  his  employes  in  return  for  an  interest  of  3  per 
cent,  being  paid  on  his  capital.  Herr  Walther  Rathenau, 
of  the  A.E.G.,  whose  views  were  printed  in  our  last  issue, 
is  reported  to  have  handed  over  his  private  furtnne  of  a 
million  pounds  to  the  State.  These,  and  other  similar 
occurrences,  are,  no  doubt,  concessions  to  the  demands  of 
the  mass  of  workers  who  are  determined  to  have  better 
wages,  and  who  look  chiefly  to  the  profits  of  the  capitalists 
to  yield  them  without  working  out  the  simple  sum  which 
would  show  the  smallness'  of  the  share  of  the  individual 
worker.  But  why  do  they  demand  higher  wages  just 
now  ?  Chiefly  to  meet  the  increase  in  the  cost  of  living 
imposed  upon  them  by  reason  of  the  war  which  their 
leaders  have  brought  upon  them.  The  one  demand  due  to 
necessity,  made  while  they  are  in  anger  with  authority, 
leads  them  to  make  other  demands  which  they  consider  will 
mend  mattei-s  permanently.  But  what  are  the  hard  facts 
of  the  situation  right  up  against  which  they  are  now 
brought  ?  Germany  has  to  pay  the  cost  of  the  war.  How 
is  it  to  be  done  ? 

One  proposal  under  discussion  is  State  Bankruptcy. 
The  cancellation  of  loans  would,  "  at  a  stroke,"  free 
Germany  of  one-half  of  her  liabilities  ;  but  it  is  said 
{Weltwirtsrhaft  Zeifiin;/,  December  13th)  that  such  a  step 
would  be  a  monstrous  injustice  to  citizens  who  have 
helped  to  finance  the  war.  One  Ferdinand  Rinkel,  of 
Cologne  (in  Kobiische  Zeitung,  December  7th)  estimates 
that  "the  national  wealth  of  Germany  is  now  less  than  half 
what  it  was  before  the  war.  "  The  State  obligations  exceed 
the  whole  national  wealth,  and  it  needs  no  gift  of  prophecy 
to  foretell  an  approaching  catastrophe."  He  calls  for 
appropriate  economic  measures  to  be  clearly  stated,  in 
order  to  dispel  prevailing  uncertainty,  or  there  will  be 
disaster.  He  hears  out  of  the  welter  of  economic  clamour 
three  phrases  : — "  Death  to  capital — eight  hours'  working 
day — higher  wages."  He  finds  fault  with  the  authorities 
who  are  in  power  because  they  do  not  make  the  situation 
of  impending  national  bankruptcy  clear  to  the  workers,_  and 
persuade  them  to  accept  lower  wages,  instead  of  inciting 
them  to  further  demands.  Industrial  and  other  under- 
takings will  be  unable  to  pay  heavy  taxation,  and  the  State 
will,  therefore,  lose  part  of  its  revenue.  Even  threats  alone 
to  burden  capital  with  heavy  imposts  depreciate  the  value 
of  shares,  &c.,  to  such  an  extent  that  "  the  State  will  be 
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unable  to  impose  heiivv  duties  on  capital,  for  the  simple 
reason  that  only  part  of  it  is  left."  He  instances  a  manu- 
facturer who  si.t  months  airo  had  made  a  million  marks  by  the 
war,  which  he  invested  in  Stock  E.vchange  securities,  with  the 
result  that  he  now  only  possesses,  at  most,  a  property  worth 
-50,000  marks.  One  writer  advances,  as  a  measure  for 
increasing  the  national  revenue,  the  imposition  ,of  high 
taxes  upon  the  goods  to  be  sold  by  producers.  This  would 
mean  that  the  cost  of  production  would  be  increased  by  the 
entire  sum  of  the  taxes,  and  the  selling  price  would  be 
raised  accordingly.  And  where  would  the  consumer  be 
then,  who  already  finds  the  cost  of  living  so  great  that 
he  makes  heavy  demands  ?  Thi^  same  writer  advocates 
improved  production  as  the  test  method  of  increasing 
the  efficiency  of  the  economic  system.  He  would  eliminate 
all  concerns  working  at  a  loss — possibly,  in  the  natural 
course  of  things,  may  we  suggest,  they  would  eliminate 
themselves — he  would  reduce  the  cost  of  transport  to  a 
minimum  (still  paying  transport  workers  high  wages  and 
running  shorter  hours  ?)  and  would  obtain  the  highest 
possible  yield  with  the  lowest  possible  outlay  "  by  concen- 
trating and  systematising  business  concerns.''  "  In  this  way 
increased  revenue  and  decreased  revenue  will  be  available 
for  the  payment  of  interest,  so  far  as  f/iei/  irere  not  required 
for  increased  /raf/es  for  lalioi/r."  He  is  unable  to  deter- 
mine whether  this  increased  economy  of  working  is 
to  be  obtained  from  nationalisation  of  the  means  of  pro- 
duction or  by  means  of  State-controlled  syndicates  of  private 
business  concerns." 

We  notice  that  a  certain  Prof.  Franz  Eulenburg,  of  Aix- 
la-Chapelle,  favours  a  levy  on  capital,  yet  he  says  that 
"  Germany's  position  and  credit  abroad  would  be  endangered 
for  all  time  if  she  failed  to  recognise  the  validity  of  her 
war  loans."  He  says  that  popular  opinion  is  decidedly  in 
favour  of  the  burden  of  debt  being  partly  redeemed  by  a 
levy  on  capital,  instead  of  shifting  that  burden  on  to 
shoulders  of  future  generations,  especially  as  vast  accumu- 
lations of  capital  have  resulted  from  the  profits  made  in  the 
war.  As  we  ha\e  several  times  suggested  German  manu- 
facturers may  yet  wish  that  they  had  been  required  to  pay 
Excess  Profits  duties  during  the  war. 

One  George  Bernhard,  however,  has  been  expressing  a 
totally  different  view  from  that  held  by  Eulenburg, 
holding  that  a  levy  on  capital  to  any  extent,  even  if 
it  only  affected  reserve  funds,  would  lower  the  capacity 
of  production  of  all  undertakings  carried  on  in  the  form 
of  joint-stock  companies,  and  would  have  a  restrictive 
effect  on  the  entire  economic  system.  If  a  very  consider- 
able part  of  the  capital  of  the  business  man  and  manu- 
facturer is  taken  away  from  its  owner  "  the  growth  of 
capital  is  checked,  and  with  it  the  possibility  of  any  exten- 
sion of  industry  and  trade,  and,  at  the  same  time,  a  heavy 
blow  is  struck  at  the  producing  capacity  of  the  nation." 
"  The  provision  of  new  machinery,  and  especially  the  ex- 
tended application  of  new  processes,  and  also  the  speedy 
changes  necessary  in  the  case  of  new  costly  methods  of 
production,  demand  unlimited  possibilities  in  the  way  of 
providing  the  requisite  fund." 

So  much  for  taxation  questions  in  their  relation  to  in- 
dustry. Returning  to  the  wage  question,  it  is  protested 
that  inflated  wages  are  being  paid  in  German  shipyards  by 
order  of  the  Government.  The  Government  is  itself  paying 
a  proportion  of  what  are  described  in  the  German  Press  as 
"  ridiculously  high  wages,"  and  it  is  deplored  that  ships 
cannot  be  built  as  cheaply  as  in  other  countries  under  such 
circumstances.  Another  criticism  of  the  wage  situation  is  that 
there  is  hardly  a  perceptible  difference  between  the  wages 
paid  to  skilled  and  unskilled  workers.  This  may  mean  that 
a  skill  which  hardly  differentiates  between  incapacity  and 
efficiency  will  crowd  workers  into  employments  which 
require  little  knowledge,  and  cause  a  shortage  of  labour  for 
work  which  demands  special  qualifi3ations,  and,  conse- 
quently, is  used  to  command  higher  remuneration. 

But  notwithstanding  all  that  international  statesmen  and 
others  are  saying  about  the  increased  wages  and  the  better 
conditions  that  must  henceforth  prevail — with  which  we, 
and,  indeed,  everybody,  must  agree  up  to  a  certain  point — 
we  believe  it  to  be  an  economic  inevitability  that  excessive 
■wages  must  fall  and  abnormally  short  working  hours  must 
eventually  be  lengthened,  unless  something  in  the  form  of 


universal  international  understanding  is  arrived  at  so  that 
the  same  drawbacks  confront  all  competing  peoples.  The 
man  who  asks  for,  and  receives,  higher  wages  is  adding  w 
the  cost  of  the  necessaries  of  life  for  himself  if  all  men 
are   out   for    the   siune   advances.       There    can    be   little 

satisfaction    in   handling  £5    a    week   in    place  of    508. 

if  you  have  to  spend  double.  This  seems  to  be — with,  of 
course,  exceptions  in  certain  trades — what  must  certainly 
happen  unless  there  is  a  universal  will  to  work  harder,  with 
the  impro^-ed  opportunity  of  doing  so  with  less  fatigue 
that  more  efficient  machinery  and  methods  will  present. 
Of  course,  we  all  expect,  after  the  experience  of  w;ii' 
time,  that  shorter  working  hours  will  improve  the  individual 
efficiency  if  the  change  is  adopted  in  the  right  spirit,  ami 
if  the  movement  is  not  carried  too  far  ;  but,  unfortunately, 
as  we  have  seen  in  the  recent  47-hour  disturbances,  there 
is  a  disposition  to  raise  new  obstacles  at  almost  every  turn, 
and  to  gain  some  new  point  at  the  employer's — or  may  we 
say  industry's !' — expense.  There  is  a  will  to  agitate  for 
better  conditions  and  higher  wages  without  calmly  looking 
to  the  end  which  lies  beyond  it  all.  We  seem  to  lack  either 
the  ability  or  the  willingness  to  see  beyond  the  ends  of  our 
noses.  It  seems  as  though  men  are  indifferent  as  to  where 
it  will  all  lead  them  ultimately,  so  long  as  in  the  present  they 
can  secure  what  they  want.  We  feel  that  whatever  course 
events  take,  violently  revolutionary  or  otherwise,  the  present 
tendency  is  only  temporary,  and  that  abnormal  or  unreasonable 
advantage  secured  liy  any  mass  of  workers  out  of  present 
peculiar  conditions,  will  in  a  few  years  disappear.  But  we  are 
all  walking  in  the  dark  just  now,  feeling  our  way  as  we  go, 
stumbling  and  then  recovering  :  but  there  are  at  work  eco- 
nomic forces  which  will  decide  whether  we  shall  fail  to 
recover  after  one  of  our  stumbles.  Many  statements  are 
made  by  our  public  advisers,  which  are  acceptable  because 
they  reflect  our  desire  to  make  things  better  for  the 
millions  of  workers  whose  lives  have  been  very  drab  and 
uninteresting  in  the  past.  We  all  yearn  for  a  general  im- 
provement, and  sometimes  we  are  told  that  no  industry 
should  be  allowed  to  continue  unless  it  can  yield  to  those 
employed  in  it  a  living  wage  and  humane  conditions.  Per- 
haps in  actual  working  it  might  appear  that  the  closing 
down  of  a  works  and  the  sacrifice  of  capital  would  mean  the 
unemployment  of  thousands  of  workers.  Never  mind  that 
say  our  advisers — such  a  business  should  not  be  allowed  to 
continue.  AVe  used  to  say  that  half  a  loaf  was  better  than 
no  bread  —  not  so  now.  We  repeat  that  we  are  as 
anxious  as  anybody  to  see  wages  higher  and  hours 
shorter  if  these  things  can  be  secured  without  killing 
the  goose  that  lays  the  golden  eggs.  As  Mr.  Hichens 
recently  suggested,  let  us  not  be  "  off  and  away  "  before  we 
have  thought  whence  we  are  going.  Has  the  Govern- 
ment plans  for  securing  permanent  well-being  of  the 
nation  as  a  whole  before  it  steps  in  and  decides  tba"^ 
this,  that,  and  the  other  change  must  be  introduced  on 
a  specified  date  ?,  .  And  have  the  Trade  Unions,  which  ought 
to  have  the  well-being  of  the  industrial  life  of  the  nation  so 
largely  resting  upon  them,  given  a  sufficient  thought  to 
permanence  and  stability  of  industry,  and  to  the  inevitability 
of  the  effect  of  high  wages  on  the  cost  of  living  ?  A 
moderation  of  their  own  demands  might  conceivably  make 
for  their  own  ultimate  advantage.  Have  they  also  thought 
that  the  return  on  investments,  upon  which  tens  of 
thousands  of  comparatively  poor  people  depend  is  reduced 
by  half,  as  in  the  case  of  the  value  of  wages  ? 

We  are  undoubtedly  only  at  the  beginning  of  our  dis- 
cussions of  the  problems  of  industry.  They  will  become 
more  and  more  general  in  the  coming  months,  and  more 
and  more  acute  as  millions  of  men  return  and  want  to  find 
industry  prosperous  enough  to  absorb  them  at  the  satis- 
factory wages  that  non-fighters  have  been  receiving.  AVe 
shall  require  to  develop  our  trade  to  the  utmost  that  lies 
within  our  power  ;  we  shall  require  to  operate  as  efficiently 
as  possible — capital,  organisation,  and  labour  ;  but  we  shall 
have  to  act  in  co-operation — in  "  Industrial  Unity,"  or 
much  that  we  have  will  be  lost,  and  some  things  that  we 
aim  at  will  never  be  achieved. 

Germany  has  her  own  problems  to  settle.  We  have  ours. 
Perhaps  we  shall  be  assisted  in  our  own  deliberations  by 
studying  such  enemy  experiences  and  opinions  as  we  have 
endeavoured  to  set  forth  above. 
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There  are  two  German  pre-war  sayings  that  occur  to  us 
as  we  write  :  "  Hope  is  the  poor  man's  bread,"  and 
"  Laughter  is  the  poor  man's  plaster  covering  up  each  dire 
disaster."  But  "  hope  "  and  "  laughter  "  will  not  meet 
t^e  case  of  any  of  the  peoples  to-day.  Koth,  the 
German  Chief  of  Demobilisation,  recently  said,  "  Hard 
work  is  the  only  salvation  of  the  German  people." 
But  it  is  not  only  true  in  the  case  of  Germany.  Every 
Briton  has  got  to  put  his  shoulder  to  the  wheel,  and  if  he 
determines  to  push  it  for  so. many  fewer  hours  a  week,  and 
receive  so  many  shillings  a  day  more,  he  must  push  all  the 
harder. 


BRITISH      ELECTRICAL     TRADE      IN      CHINA. 


I. — Thk  Opportunities. 


By  prof.  MIDDLETOX  SMITH.  M.Sc,  M.I.Mech.E., 
Hong-Kong. 


The  alert  Editors  of  the  Electrical  Review  have  evidently 
been  thinking  about  the  markets  of  the  Far  East,  at  the 
beginning  of  the  fifth  year  of  the  war,  despite  the  anxieties 
and  difficulties  of  the  people  in  Great  Britain  in  general, 
and  of  those  responsible  for  trade  publications  in  particular." 
They  have  been  wisely  anticipating  and  preparing  for  the 
period  of  reconstruction.  "  England  expects "  in  these 
times  of  her  engineers  and  manufacturers  not  only  that 
"  this  day  "  they  will  do  their  duty,  but  that  before  the  day 
of  demand  they  will  prepare  for  the  duty  demanded  of  them, 
if  it  comes  next  year  or  even  the  year  after.  In  all  of  our 
engineering  work  there  is  the  period  of  planning  ;  the 
drawing  office  stage  of  the  business.  We  have  to  think 
things  out,  to  collect  all  of  the  data  possible,  to  make  up 
our  minds  as  to  the  best  methods  to  be  used  in  translating 
the  designs  into  practical  work,  before  the  ideas  are  crystal- 
ised  into  the  lines  and  instructions  which  go  from  the 
drawing  office.  It  is  in  the  hope  of  supplying  some  sug- 
gestions to  electrical  manufacturers  and  other  readers  of 
this  journal  that  the  invitation  of  the  enterprising  Editors 
is  accepted.  As  the  Americans  say,  they  want  "  to  make 
wise  "  their  readers  concerning  "  our  "  chances  in  China, 
and  they  ask  for  information-  that  will  help  the  trade  in 
Great  Britain.     That  is  the  object  of  this  contribution. 

For  more  than  six  years  the  writer  has  been  working  with 
the  Chinese  for  most  of  the  year,  travelling  about  the  Far 
East  in  the  long  vacations,  writing  to  all  who  are  connected 
with  engineering  work  out  here,  meeting  some  of  the  most 
prominent  Britons  and  Chine.se,  making  notes  on  this  great 
problem  of  trade  in  China.  The  subject  of  British  trade 
prospects  in  the  Far  East  has  been  a  matter  very  much  in 
mind.  Seeds  were  sown  many  years  ago  in  Birmingham  by 
that  remarkable  man,  Mr.  Joseph  Chamberlain,  and  the  Far 
East  has  developed  them.  In  a  never-to-be-forgotten 
conversation  before  the  days  of  the  Tariff  Reform  crusade, 
Mr.  Chamberlain  talked  of  the  engineering  trades,  the 
future  of  the  Empire,  and  overseas  markets  to  a  young 
demonstrator  in  the  University  which  he  bad  created.  He 
was  practical,  if  a  visionary.  Like  an  architect  who  plans 
a  structure  he  saw  the  building,  even  the  details  of  the 
materials  for  the  building  long  before  there  was  anything 
more  tangible  than  thoughts.  He  was,  beyond  all  else,  an 
organiser.  He  realised  that  each  year  would  make  engineer-, 
ing  products  more  and  more  important  as  articles  of 
commerce. 

"  Does  it  Pay  .' " — "  What  doi  they  know  of  England," 
cried  Kipling,  "  who  only  England  know  ?  "  Yes,  if  you 
want  to  appreciate  the  land  of  Magna  Charta,  the  land  of 
Newton,  Watt,  Faraday,  and  those  othere  who  have  done 
things  which  will  leave  a  mark  on  the  pages  of  history  for 
all  time,  leave  your  England  and  travel  round  the  world. 
You  will  not  forget  those  of  your  countrymen  mentioned 
above  ;  but  you  will  learn  about  others.  You  will  find  the 
trace  of  the  British  engineer  and  administrator  from 
Vladivostock  to  Singapore  from  Shanghai  to  Cairo.     You 

*  These  articleB  were  written  just  before  the  war  ended. — Eds.  E.R. 


will  not  gain  a  cubit  iu  stature,  but  you  will  hold  yourself 
more  erect :  you  will  find  a  new  fibre  stiffening  your 
thoughts  ;  yon  will,  if  you  are  connected  with  enginsering 
work,  recognise  that  you  are  in  a  profession  or  trade  which 
is  "  cleaning  up  "  the"  Universe,  which  is  doing  something 
great.  You  will  see  the  striking  contrast  between  the  way 
of  the  Anglo-Saxon  and  that  of  the  men  of  other  nations— 
especially  the  Orientals.  You  will  become  so  proud  and 
confident  of  the  men  of  your  own  race  that  you  will  cease 
to  show  any  traces  of  aggressive  pride  about  them.  You 
will  accept  it  as  you  accept  other  wbrks  of  Nature — as 
something  almost  inevitable.     But  it  exists.  , 

If  you  visit  China  you  will,  indeed,  realise  what  has  been 
done.and  the  possibilities  of  what  can  be  done.  Just  as 
there  'is  a  new  Europe,  so  is  there  a  new  China.  Nothing 
is  more  striking  than  the  complete  change  in  outlook  of 
the  whole  nation  concerning  machinery  and  modern  in- 
dustry. The  attitude  of  the  Chinese  to-day  when  compared 
to  that  of  20  or  even  10  years  ago  is  astonishing. 

They  have  asked  about  all  of  this  modern  apparatus  the 
question  that  the  keenest  traders  of  the  world  would 
naturally  ask.  They  said,  "  Does  it  pay  ?"  and  the  answer 
has  come  from  Japan,  Hong-Kong,  Shanghai,  and  even 
inland  China.  Always  the  answer  has  been,  as  the 
politicians  say,  "  in  the  affirmative."  In  that  mysterious 
manner  of  the  East,  of  which  we  understand  little,  but 
which  is  as  effective  as  a  newspaper  with  a  circulation  of 
millions,  the  story  that  it  does  pay,  the  examples  of  how  it 
did  pay,  have  sped  through  China.  The  keen  trader  is,  of 
course,  naturally  suspicious  of  being  "  let  in,"  and  on  more 
than  one  occasion  the  Japanese  drummer  has  let  him  in. 
Yet  he  is  still  keen,  and  he  wants  to  make  money.  They  talk 
about  the  almighty  dollar  in  the  United  States.  In  China 
the  dollar  is  s"uper-al mighty.  And  the  Chinese  of  to-day 
are  beginning  to  think  that  Western  science  manufactures 
and  multiplies  the  super-almighty  dollar.  They  are  aanxious 
to  find  out  how  it  is  done. 

British  Assets. — There  is  nc  doubt  that  the  Chinese  have 
a  very  great  respect  for  the  British  nation.  The  history  of 
the  British  in  China  is  too  long  to  discuss  here,  but  the 
most  influential  Chinese  do  realise  what  the  British  have 
done,  not  only  for  China,  but  in  the  Straits  Settlements, 
Hong-Kong,  and  Shanghai.  "  It  is  our  honesty  that  keeps 
us  going,"  said  a  shrewd  British  official  to  me.  a  few  days 
ago  ;  "  the  Oriential  respects  the  Englishman  because  he 
gets  justice  and  the  square  deal  from  him.'"  It  is  also  our 
energy  that  keeps  our  trade  going. 

Perhaps  the  most  remarkable  piece  of  administrative 
reform  work  ever  carried  out  was  that  of  the  Chinese 
Maritime  Customs.  It  was  the  work  of  Britons,  Sir 
Robert  Hart  being  chiefly  responsible.  Sir  Edward  Grey 
has  proposed  it  as  a  pattern  for  the  administration  of  back- 
ward countries.  It  has  been  recently  copied  for  the 
organisation  of  the  Salt  Gabelle,  in  China,  by  Sir  Richard 
Dane.  These  two  Departments  are  the  only  two  revenue- 
producing,  or  official  sources  of  national  income,  free  from 
corruption  in  China. 

The  first  British  Chamber  of  Commerce  wa-s  founded  in 
Canton  about  80  years  ago,  and  there  are  now  many  other 
similar  institutions— about  20— in  China.  These  are 
determined  to  help  British  trade. 

The  Chinese  Consular  Service  of  Great  Britain  has  a 
splendid  reputation  for  everything  but  business  training. 
Its  servants  have  been  men  of  high  character  ;  some  of 
them  have  been  great  sinologues.  One  of  them.  Sir 
Harry  Parkes,  was  a  Great  Englishman,  "  a  man  of 
push  and  go,"  who  did  wonders  for  our  interests  in  China 
40  of  50  years  ago.  The  Chinese,  be  it  understood,  respect 
our  Consular  Service  for  its  honourable  tradition  and  the 
scholarship  of  many  of  its  members. 

The  British  have  always  had  most  of  the  external  trade 
of  China  in  their  hands.  They  have  opened  up  the  country 
to  steam  ;  they  have  introduced  machinery  :  they  initiated 
and  carried  out  the  steam  shipping  trade  of  the  rivers  and 
the  coast.  They  have  provided  the  largest  bank  in  China. 
Actually  a  British  bank  determines  each  day  for  China  the 
vital  question  of  exchange — how  many  dollars  in  China  go 
to  the  pound  sterling  ;  in  the  four  years  of  1913-17  that" 
number  fluctuated  from  about  9  up  to  13  ;  and  three  months 
ago  it  was  down  to  oh-     Those  figures  irive  some  idea  of 
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the  importance  of  exchange  as  well  as  of  British  interests 
in  China. 

Beyond  all  else  the  most  valuable  asset  of  the  British  in 
China  is  their  reputation  for  the  square  deal.  "  The 
Chinaman's  word  is  his  bond  "  was  the  boast  of  the  old  days 
when  the  British  practically  held  a  monopoly  in  trade  in 
China.  Hundreds  of  thousands  of  pounds'  worth  of  busi- 
ness was  carried  on  between  British  and  Chinese  traders, 
and  never  a  bond,  but  the  word  of  each.  The  times  have 
changed,  but  the  old  reputation  remains.  There  are  British 
firms  in  China  whose  verbal  \\ord  is  iicrepU'd  for  millions 
of  dollars,  and  whose  p»p<'r  is  like  that  of  the  I'ank  of 
Enifland  in  liondon. 

The  local  share  market  in  Hong-Kong  reflects  British 
prestige.  This  Colony  is  the  headquarters  of  at  least 
one  hundred  British  companies  trading  out  here,  includ- 
ing '•  the  Princely  House "  and  "  the  Bank."  The 
largest  insurance  (-ompany  in  the  British  Empire  has 
its  headquarters  and  its  board  of  directors  in  Hong-Kong. 
Its  shares  were  worth  about  £10,  some  30  years  ago — the 
local  quotation  to-day  in  Hong-Kong  is  more  than  $120  : 
at  the  rate  of  exchange  that  is  about  £150.  The  Chinese 
rush  to  invest  money  in  British  companies,  or  in  property 
in  Hong-Kong,  or  in  the  treaty  port  Settlements,  managed 
by  the  British.  The  most  famous  mining  administration 
in  China  is  managed  by  the  British — its  Chinese  share- 
holders are  delighted  with  their  dividends.  No  other 
nation  has  such  a  wealth  of  experience  with  the  trading 
Chinese  as  our  own.  The  Chinese  are  demanding  Western 
machinery  and  applied  science  :  the  British  have  valuable 
assets  in  China,  as  enumerated  above.  AVill  they  supply 
the  bulk  of  the  machinery  needed  in  China  'i  The  oppor- 
tunities are  magnificent.  Yet  there  are  difficulties.  They 
will  be  discussed  in^the  next  article. 


this  plate  being  surrounded  by  coke  and  sunk  about  C  ft. 
in  damp  ground  ;  a  perforated  metal  cone  may  be  used  as  a 
substitute.  In  addition,  it  is  strongly  advisiible  to  earth 
on  to  the  circulating-water  pipe  system,  thus  providing  a 
precautionary  measure  at  small  cost  without  disadvantage. 

All  copper  earth  wires  or  tapes  should  be  zinc  or  lead- 
sheathed,  and  run  in  pipes  for  protection  ;  here  it  would  be 
well  to  point  out  that  careful  periodic  examination  of  earth 
wires  is  necessary,  and  resistance  tests  may  conveniently  be 
carried  out  from  time  to  time. 

•1.  In  this  case  the  connection  from  the  neutral  bus-bar 
or  generator  is  on  to  a  metallic  or  carbon  resistance,  iuid 
through  this  resistance  to  the  earth  plate  or  cone  uml 
duplicate  to  water  pipe,  exactly  as  stated  above  ;  the  carbon 
resistances  are  preferable,  as  they  appear  to  withstand  sudden 


Fig.  1. — Carbos-Powder  Tvpe  Resistance. 


METHODS    OF    "  EARTHINQ 
SYSTEMS. 


THREE-PHASE 


By  C.  L.  BROWN,  A.M.I.E.E.,  Lt.  R.E. 


It  is  now  recognised  as  advisable  to  "  earth  "  the  neutrals  iji 
all  but  small  systems,  in  which  cases  it  is  optional  :  the 
adv'antages  being : — 

The  voltasre  between  any  phase  and  earth  is  reduced  to  58  per 
cent,  of  the  volts  between  phases. 

A  fault  to  earth  on  an  unearthed  system  would  be  most  certain 
to  develop  into  a  short  circuit  between  two  phases. 

An  earthed  system  lends  itself  more  readUy  to  protective  g'ear,  an 
earth  or  leakage  being:  at  once  located. 

On  an  earth  occurringr  on  one  phase  it  must  be  imrmediately 
attended  to,  so  avoiding  delay,  with  possible  serious  trouble  as  a 
consequence. 

Preferable  where  electric  furnaces  are  on  the  system,  where 
leng-thy  and  heavy  short  circuits  are  liable  to  occur. 

In  many  cases  the  neutral  points  of  generators  are 
earthed  direct,  but  it  is  recommended  that,  where  machines 
run  in  parallel,  a  neutral  bus-bar  be  installed  and  earthed  ■ 
in  place  of  each  generator  separately :  the  question  of 
currents  due  to  triple-frequency  harmonics  circulating 
between  machines  is  of  no  great  importance  as  far  as  this 
is  concerned,  and,  if  objection  were  raised  on  this  account, 
small  resistances  could  be  placed  between  each  generator 
neutral  point  and  the  neutral  bus-bar.  The  methods  of 
earthing  are  :— 

1.  Direct  to  buried  earth-plate. 

2.  Through  metallic  or  carbon  resistance.    . 

3.  Through  transformer. 

The  I.E.E.  rule  re  size  of  earthing  conductor  for  con- 
necting between  neutral  bus-bar  and  earth,  also  between 
generators  and  neutral  bus-bar,  should  'be  adhered  to — i.e., 
1/14  s.w.G.  wire,  or  equivalent  sectional  ai-ea  in  smaller 
wires,  per  50  amperes  working  current ;  it  is  usual  in  large 
installations  to  use  copper  tape,  say  1  in.  x  ^  in. 

1.  This  simple  method  is  well  known,  and  consists  of 
connecting  the  earth  wire  or  tape  from  neutral  bus-bar,  or 
generator  neutral,  if  the  former  is  not  provided,  direct  to  the 
earth  plate  or  cone  ;  the  former  may  be  a  copper  plate  up  to 
6  ft.  square  (for  large  plants,  say,  120,000-KW.  capacity), 


loads  better  ;  in  any  case,  the  resistances  for  large  stations, 
should  be  capable  of  dealing  with  heavy  currents  of  short  dura- 
tion according  to  the  capacity  of  the  station  and  the  nature  of 
the  loads.  The  carbon  resistances  may  consist  of  units  in. 
series-parallel,  and  may  be  arranged  so  that  it  is  a  simple 
matter  to  add  to  them  if  necessary,  say,  when  increasing  the 
capacity  of  the  station  :  when  loads  consisting  of  electric 
furnaces  are  added,  it  will  sometimes  be  found  necessary  to 
amplify  the  earthing  arrangements. 

The  resistance  shown  in  fig.  1  is  of  the  carbon-powder 
type  ;  in  this  instance  it  is  built  up  of  200  units,  the 
total    being  of  about  500  amperes'  carrying   capacity  on 


120.000-KW.    CTATIOM     D'JS    EAR",.     S-=H 


USES    V         Y        Y  60-:<V.'.    Tr./.MSFORMER 


TO     BELL     AND     INDICATOR     CIRCUITS 
EARTH 

Fig.  2. — Method  of  Earthing  Throdgh  a  Transformer. 

an   11,000-volt,   3,000-KW.  system  ;   the  capacity  of  such' 
resistances  may  be  roughly  found  from  the  formula  ; — 
Capacity  in  arnperes 

=  KW.  (of  station)  x  1,000  X    v/ 3  -r  volts, 

=  1,730  X  KW.  4-  volts. 
It  must  be  remembered  that  as  carbon  possesses  a- 
negative  temperature  coefficient,  the  current  will  not  rise- 
above  a  value  which  is  just  sufficient  to  open  the  circuit- 
breaker,  with  a  consequent  minimum  of  shock  on  the  system 
and  a  correspondingly  less  chance  of  heavy  surging  ;  with  the 
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resistances  having  a  positive  temperature  coefficient,  their 
total  resistance  must  naturally  be  less  than  in  the  case  of 
carbon  ;  more  current  must  pass  to  ensure  the  circuit- 
breakers  operating  immediately,  and  before  the  resistance 
increases  due  to  heating  sufficiently  to  prevent  the  breakers 
working,  the  result  being  a  prolonged  overload  and 
probable  burn-out;  therefore,  where  metallic  resistances 
are  installed,  they  should  be  designed  so  that  the  current 
to  earth  would  be  greater  than  in  the  carbon  type,  in  spite 
of  having  to  lireak  a  heavier  current  and  a  greater  chance 
of  suiging.  The  careful  setting  of  time  lags  on  the  breakers 
will  assist  in  overcoming  the  difficulty. 

3.  The  method  of  earthing  through  a  transformer  is 
quite  in  favour  ;  lig.  2  is  a  diagram  showing  a  typical 
arrangement.  A  .50-k\v.  capacity  transformer  of  the  bus-bar 
voltage  is  connected  to  the  main  bus-bars  through  fuses, 
the  latter  being  advisable  to  guard  against  a  burn-out,  should 
a  very  heavy  short  not  clear  itself  in  time.  The  transformer 
primary  is  star  wound,  the  secondary  being  delta  oi-  mesh 
wound  on  open  circuit ;  the  neutral  point  of  the  primary 
winding  is  connected  to  a  substantial  earth-plate,  as  pointed 
out  ill  (1 ),  also  to  water-pipes.  In  addition,  a  small  coil  may 
be  fixed  round  a  convenient  part  of  the  earth  wire,  which 
would  become  energised  on  an  earth  current  or  leakage  of 
predetermined  value  passing,  thus  ringing  a  bill,  which 
may  be  ti.xed  in  the  engineer's  office.  This  may  be  improved 
upon  by  fixing  the  coil  wires  to  an  instrument  indicating 
the  strength  of  the  current  to  earth. 


EXHIBITION   OF   BRITISH  SCIENCE  PRODUCTS 
AT    MANCHESTER. 


The  instructive  exhibition  held  at  King's  College  last  sum- 
mer,* the,  purixjse  of  which  was  to  indicate  to  the  public,  and 
more  paxticularly  to  manufacturers,  the  great  services  British 
science  rendered  to  British  industry  during  the  war,  has 
very  properly  Ijeen  transferred  to  Majichester,  where  for  the 
past  fortnight  it  has  attracted  a.  large  and  appreciative  local 
pubhc.  The  exhibition  was  organised  by  Sir.  F.  S.  Spiel's 
under  the  auspices  of  a  local  committee,  presided  over  by 
Principal  Gai'nett,  and  it  was  held  in  the  College  of  Tech- 
nology, three  floors  of  which  were  utilised  for  the  purpose. 
The  exhibition  was  not  an  exact  repUca  of  that  held  in  Lou- 
don, anil  while  in  some  respects,  notably  chemical  glassware 
and  optical  instruments,  it  feU  shoi-t  of  the  parent  one,  in 
other  respects,  dyes,  textiles,  and  thermal  appajatus  may  be 
instanced,  the  exhibits  were  both  more  numerous  and  more 
representative. 

The  electrical  section  illustrated  principally  the  notable 
advances  made  in  the  production  of  magnetos,  insulating 
matenals,  lamps,  carbons,  electric  heating  apparatus,  and 
instruments — niachinei-y  had  to  be  excluded.  In  all  these 
cases  we  were  largely,  and  in  some  instances  entirely,  de- 
pendent upon  Germany,  and  the  efforts  made,  under  the 
s^tress  of  wax  conditions,  by  our  manufacturers  aided  by  our. 
men  of  science  to  render  this  country,  so  far  as  possible,  in- 
dependent of  foreign  supplies  will  form  an  impressive  chapter 
in  the  history  of  British  industrial  etfort. 

With  regard  to  the  individual  exhibits,  we  need  here  only 
make  brief  mention  of  such  as  were  not  shown  in  London. 
The  collection  of  magnetos  and  magneto  parts,  Hlustrating 
the  whole  complex  process  of  magneto  con.stniction,  wa.s  a 
remai'kable  one — quite  the  most  complete  that  we  remember 
having  seen.  In  addition  to  the  splendid  and  "  live  "  col- 
lection shown  by  the  British  Ignition  Apparatus  A.ssooiation, 
and  contribute^  to  individually  by  each  of  the  ten  finns  con- 
stituting that  Association,  separate  exhibits  of  great  merit 
were  shown  by  MesWs.  Vickers,  Ltd..  Siinnis  Motor  Units, 
Ltd.,  and  a  local  firm,  the  Eunbaken  Magneto  Co.,  Ltd. 

In  carbons,  a  wide  variety,  nijde  of  high-grade  carbon,  wa.s 
<'>:hibifed  by  the  Morgan  Crucible  Co..  Ltd.  Besides  the 
well-known  Morganite  brushes,  these  included  magneto  car- 
bon for  the  distributors  and  slip-rings  of  aeroplane  and  auto- 
mobile magnetos,  battery  carbon  rods  for  )iocket  fiashlamiis 
(since  1914  this  firm  has  produced  a  hundred  million  of  these 
rods),  carbons  for  electric  welding  arcs,  and  telephone  car- 
bons for  transmitters  and  receivers.  This  fiim  also  now- 
makes  electro-graphitic  electrodes  for  use  in  electric  furnaces. 
For  many  purposes  these  are  preferable  to— their  hfe  is  longer 
than— the  ordinary  amorphous  carbon  electrodes.  .-Ml  of  these 
accessories  came  from  the  Continent  or  from  .'^merir^  before 
the  war. 

Most  of  the  present  types  of  electric  heating  elements  wer^ 
hown  by  the  British  Electric  Transformer  Co..  Ltd..  and 
ihf  Fdison-Swan  Electric  Co..  Ltd.  The  former  exhibit  in- 
duded  the  electrir  cun  heaters  for  keeping  lubricating  oil 
i''om  freezing  in  Vickers  and  Lewis  guns  when  used  on  aero- 
planes.     Electric   heating   apparatus- for   medical    and   other 
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purposes  was  shown  by  Messrs.  E.  M.  Evans  >t  Son,  Ltd., 
of  Manchester. 

A  splendid  coUeotion  of  scientific 'instruments,  both  for 
works  and  laboratory  practice,  was  exhibited  by  Messi's. 
Chas.  VV.  Cook,  Ltd.,  of  Manchester.  The  collection  included 
the  various  electroscopes  designed  and  used  by  Sir  Ernest 
Rutherford  for  the  accurate  measurement  of  a.  /J.  and  -/ 
rays,  and  a  massive  electromagnet,  also  used  by  Sir  Ernest, 
with  a  capacity  of  16,0CKJ  gauss.  The  workmanship  and  finish 
of  this  fiiTu's  apparatus  is  beyond _j)raise.  Pyrometers  and 
electrical  instruments  were  also  shown  by  the  Foster  Instm- 
ment  Co.,  Ltd.,  the  Record  Electrical  Co..  and  the  Cambridge 
Scientific  Instrument  Co.,  Ltd.  The  Cambridge  fiiTu  exhi- 
bited,' among  other  things,  an  electrical  distance  theiToo- 
meter  outfit  for  centralising  and  reading  temperatures  from 
any  number  of  positions,  and  an  aeroplane  radiator  thenno- 
meter  for  taking  teniperatmes  of  coohng  water.  Mr.  A.  E. 
Moore,  of  the  College  of  Technology,  had  on  view  his  con- 
centric standard  dynamometer  watt-meter  for  heavy  cur- 
rents, described  in  the  Electrical  Review  of  Jime  8th.  1917. 

The  Fuller  .\ccumulator.  Cable  &  Carbon  Works  showed 
in  connection  with  their  batteries  and  lamps  a  charging  rack 
for  replenisliing  the  accumulators  of  miners'  lamps.  The 
W'ardle  Engineering  Co..  Ltd.,  of  Manchester,  had  "on  exhibit 
many  types  of  reflectors  designed  to  meet  varying  industrial 
requirements.  In  every  case  a  polar  curve  recorded  the 
characteristic  distribution  of  Ught. 

Messrs.  "\V.  T.  Glover  &  Co.,  Ltd.,  among  other  examples 
exhibited  a  six-core  "  Diatrine "  paper-insulated  and  lead- 
i^heathed  cable,  suitable  for  an  ll.{XK)-volt  circuit,  provided 
with  Glover's  patent  test  sheath,  by  \vhich  injurious  e£fect,s 
from  outside  and  leakage  from  inside  the  cable  a.re  bouiid 
to  be  intei'oepted  by  the  test-sheath  conductor. 

The  exhibit  which  perhaps  attracted  most  attention  w^u.s 
the  ingenious  winding  machine — used  principally-  for  the  fine 
coils  required  in  wireless  work— shown  in  operation  by  the 
Igranic  Electrical  Co..  Ltd.  In  thi^  machine  the  fine  insu- 
lating cotton  yam  is  interwoven  between  the  layer!  of  con- 
centrically-wound wire,  and  the  two  are  wound  simul- 
taneously. By  an  ingenious  cam  mechanism  the  yarn  also 
builds  up  insulating  end  cheeks,  .so- that  the  coils  are  self- 
supporting.  The  machine  is  provided  with  automatic  fault- 
defecting  and  indicating  devices. 


THE     RONTQEN     SOCIETY. 


At  the  meeting  of  the  Rontgen  Society  on  January  7tb,  Dr. 
H.  S.  Allen,  D.Sc.,  gave  an  address,  accompanied  by  man* 
experiments,  on  electrical  changes  produced  by  light.  He 
said  that  according  to  the  modern  view  matter  was  assumed 
to  be  built  up  of  di.sei'ete  electrical  charges.  With  the  nega- 
tive electron  they  were  all  acquainted,  but  as  to  the  ulti- 
mate positive  charge  they  were  still  in  ignorance.  Yet  there 
was  no  doubt  that  there  was  an  ultimate  positive  charge, 
and  that  matter  itself  was  comixised  of  these  positive  anti 
negative  electrons;  so  that  any  eleetrical  change  might  m- 
clude  a  whole  series  of  chemical  changes,  and,  in  fact,  it 
was  dithcult  to  see  whether  any  change  with  which  they 
were  acquainted  in  conneetion  wdth  matter  was  not  an  elec- 
trical change.  Photo-electricity  was  a  wide  term,  but  it 
might  be  restricted  to  signify  the  liberation  of  electrons  by 
light,  a  phenomenon  which  first  began  to  be  noticed  more 
than  30  years  a-go.  Dr.  AUen  went  on  to  show  that  a  body 
which  was  positively  charged  retained  the  charge  when 
illuminated  by  ultra-violet  light,  but  when  the  charge  -was 
of  the  opposite  sign,  there  w-a-s  immediately  a  discharging 
action  on  exposure  to  such  light.  In  the  c-ase  of  wave-lengths 
of  Ught  longer  than  the  characteristic  frequency  of  the  metal 
sodium,  cori-esponding  to  the  green  light  of  the  spectrum, 
thei-e  was  no  emission  of  electrons  at  all,  but  with  hght  of 
shorter  wave-length  than  this — that  is  to  say,  from  gi'een  on 
towards  the  blue  and  -violet — electrons  were  emitted.  With 
regard  to  the  phenomena,  of  luminescence,  he  said  that  these 
were  divided  into  two  classes  according  to  the  length  of  tune, 
for  which  the  luminescence  continued.  If  the  luminescence 
ceased  with  the  cessation  of  the  exciting  cause,  the  term 
lluorescence  was  used,  and  if  it  continued  after  the  stimulus 
had  been  withdrawn  it  was  know-u  as  phosphorescence. 
Luminescence  was  due  to  some  electrical  action.  The  theory 
was  that  the  exciting  light  produced  photo-electric  separation 
of  the  electrons,  w-hich  in  .some  cases  returned  almost  at 
r)uce  to  the  parent  atom,  and  on  their  return  brought  about 
emission  of  hght  of  somewhat  longer  -n'ave-length,  which  was 
known  as  fluorescence,  while  others  did  not  return  imme- 
diately, being  entangled  for  a  time  in  the  suiTounding  mole- 
cules of  the  substance,  and  these  on  their  more  tardy  return 
to  the  original  support  gave  rise  to  phosphorescence.  There 
was  also  such  a  thing  as  delayed  phosphorescence,  which  im 
phed  that  the  ei»,ctron3  had  become  attached  to  foreign  atoms,  - 
and  remained  there  pending  some  fresh  stimulus;  the  ex-, 
planation  of  the  lament  image  of  the  photographic  plate  might: 
be  found  in  this  theory.  ■ 

In  the  course  of  the  discussion.  Dr.  Leox.ard  Levy.,  said 
that  if  two  preparafiona  of  zino  sulphide  were  preparM  'n 
exactly  the  same  -nay,  save  for  the  variation  "f  rine  little 
factoi-.   while  both  samples  "would   fluoresce  briUiantly  when 
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exposed  to  green  light,  yet  when  exposetl  to  red  light,  in  the 
one  case  the  tluoreseence  would  be  undiminished,  and  in  the 
other  case  practically  extinguished.  It  was  ditticult  to  eee 
why  so  small  a  ditlorence  in  preparation  should  cause  such 
radical  ditference  in  behaviour  in  one  respect  and  not  in 
others. 

Prof.  A.  \V.  Porter  thought  that  probably  no  pure  sub- 
stance ever  did  fluoresce.  It  was  a  statement  bard  to  prove, 
but  it  was  borne  out  by  the  fact  that  the  fluorescent  pro- 
perty of  any  substance  seemed  to  depend  upon  the  presence 
of  traces — even  extremely  minute  traces — of  impuritj'. 


CORRESPONDENCE. 


Lltt»rt  rectired  by  ui  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  loeek.  Correspondsntt  shmild  forward  their  communi- 
catioru  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  writer's  Jiame  and  address  in  cmr  jn'ssessio-n. 


The    Need    for    Co=operation    .Vmon^    the    Smaller 
Manufacturers.  • 

I  tni?t  you  will  find  fjiace  for  a  reply  to  Mr.  Siddeley's 
letter  in  the  current  is?ju  of  your  paper  on  the  subject  of 
co-operation. 

Mr.  Siddeley's  remarks  are,  on  the  face  of  them,  quite 
unexceptionable,  but  I  think  it  is  advisable  to  look  a  little 
further,  and  consider  what  is  likely  to  be.  the  effect  on  the 
national  character  of  carrying  out  the  policy  of  specialised 
production  and  combination  which  he  advocates. 

I  would  a.sk  you  two  questions: — What  enabled  us  to  beat 
the  Boche?  and  Why  was  .A.merica  so  slow  in  getting  started? 
I  think  the  answers  to  these  questions  are  complementary. 
We  beat  the  Boche  by  directing  to  a  common  end  the  in- 
tense individual  initiative  of  each  British  man  or  woman. 
The  Americans  were,  so  slow  in  getting  to  w-ork  because, 
owing  to  specialised  production  on  a  large  scale,  they  lacked 
the  training  which  alone  can  proiluce  this  individual  initia- 
tive and  expert  knowledge.  In  this  country  there  was  an 
immense  number  of  small  firms,  each  with  its  technical  staff, 
and  eaeh  capable  of  enormous  expansion.  Each  little  firm 
provided  a  nucleus  from  which  radiated  the  ever-widening 
circles  of  increased  production. 

It  is  notorious  that  the  Americans  suffered  from  lack  of 
skilled  men,  and  that  they  are  the  slowest  nation  in  the 
world  to  get  going  in  anything  that  is  not  their  standard 
production. 

Our  national  syskcm  has  produced,  in  fact,  a  people  who 
could  catch  up,  and  pass,  in  an  astonishingly  short  time  the 
nation  which  had  planned  and  organised  war  for  40  years. 
In  spite  of  the  w-aj-ning  which  America  had,  and  the  experi- 
ence of  the  other  nations  who  had  been  at  war  for  more 
than  two  years,  they  not  only  made  many  of  the  same  mis- 
takes, but  many  additional  ones,  and  had  not.  in  their  first 
1"2  months,  produced  anything  comparable  to  the  efforts  of 
Britain  or  France. 

If  you  turned  the  national  capacity  for  manufacturing  in 
this  country  into  a  few  gigantic  concerns,  you  would  gradu- 
ally lose  what  really  constitutes  the  genius  of  our  people, 
namely,  the  individual  capacity  of  each  man.  Tliis  is  what 
has  occurred  in  .-Vmerica.  Tliese  arguments  apply  to  every 
field  of  endeavom-,  industrial,  financial,  or  militairy.  It  is 
not  true  to  state,  as  you  did  in  your  leading  article  "of  Janu- 
ary 3rd,  that  the  immense  output  obtained  during  the  war 
was  due  to  co-operation  between  different  concerns.  It  was 
due  to  the  enonnous  expansion  of  manufacturing  capacity. 
Each  individual  has  produced  per  head  (with  the  exception 
of  the  managing  staffs)  a  great  deal  less  per  day  during  the 
war  than  in  peace-time.  Further,  it  is  a  great  mistake  to 
iniagine  that  the  large  fimi  produces  cheaper  :  in  fact,  the 
limit  of  economical  labour  cost  is  very  soon  reached,  and  it 
is  only  in  supervision.,  tools,  &c.,  the  cost  of  which  can  be 
spread  over  a  larger  number,  where  economy  may  be  se- 
cured. For  instance,  any  individual  man  working  his  whole 
time  on  one  job  will  produce  at  the  same  cost,  whether  he 
is  one  of  two,  or  20,  or  200. 

In  the  direction  of  supervision,  one  foreman  can  onlv  look 
after  so  many  hands,  so  tha't  if  100  is  the  limit,  there  is 
nothing  to  be  gained  by  having  200  men  and  two  foremen. 

T  think  that  the  following  .statements  are  generally  true:  — 

1 .  The  industi-y  of  this  country  has  been  built  up,  and  is 
oven  now  carried  on.  chiefly  by  small  concerns. 

•_*.  Standinc  chnrg<'s  are  generally  heavier  in  comparison 
l<.  output  with  larger  firms  tha.n  with  small. 

:i.  Each  individual  of  the  staff  of  a  small  firm  is  more 
cOicient  and  does  more  work. 

4.  Small  finns  arc  more  flexible  and  adaptaible. 

•"i.  Small  firms  make  a  larger  average  profit  on  their  tain- 
over  than  large  ones. 

6.  In  quick  d^verv  and  promptness  in  everv  department, 
a  small  firm  .scores  all  along  the  line.  The  only  direction  in 
which  a  large  firm  scores  is  in  its  advertising  and  selling 
departments.. 

Combinations  without  capital  fusion  have  not  proved  satds- 
factpry  in  electricaJ  concerns.  The  number  of  articles  would 
differ  so  greatly  in  design  that  uhles,s  you  can  completelv 
eluijinato   a   large   proportion,   you    will   get  no  economy   in 


siipciviaiou  and  designing  st^s  to  set  against  the  cost  of 
the  central  management  which  is  super-imposed  on  the 
original  ones. 

.Another  vitally  important  advantage  possesse<l  liy  the 
small  firms  is  the  relation  between  the  m;uiagement  and  the 
men.  I  think  it  will  be  found  to  be  true  that  the  cases  of 
trouble  with  the  men  in  the  smaller  firms  diuing  the  war 
aje  extremely  rare,  and  the  output  per  head  of  the  manual 
workers  has  been  much  larger. 

Again,  excessive  standardisation  is  against  improvement 
and  progress.  Every  firm  knows  the  temptiition  not  to  intro- 
duce improvements  when  it  involves  scrapping  standard  pat- 
terns. Tlie  \^hole  fact  of  the  matter  is  that,  having  to  turn 
out  millions  and  millions  of  articles  all  alike  has  sent  the 
country  quite  mad  on  organisation  and  standardisation.  1 
should  very  much  doubt  if  the  actual  output  of  all  the  elec- 
trical finiis,  of  purely  electrical  machinery  and  accessories 
during  the  war,  has  largely  been  increased.  Engineering 
products  are  not  hke  whea*,  or  pipes,  or  otlier  articles  in 
universiil  use.  which  are  not  likely  to  change  in  'character. 
The  successful  large  combinations  such  as  cotton  spinnea^s, 
cotton  thread,  and  linseed  oil  have  not  been  instrumental  in 
lowering  prices,  but,  on  the  contrary,  have  been  successful 
because  they  have  kept  the  price.s  up,  due  to  a  practical 
monoiX)ly  of  pro<liiction . 

The  large  eleetrical  concerns  in  this  country  have  been 
notoriously  unsuccessful  compared  to  the  smaller  ones.  The 
Ciovemnient  interference  with  engineering  industry  merely 
increased  production,  and  prevent<'d  the  u-se  of  materials 
and  niachinei-j-  on  goods  not  connected  with  the  war,  and 
has  not  piwliiced  any  economy,  but  rather  the  reverse.  It 
was  chiefly  of  use  in  providing  unlimited  capital  for  the  ex- 
■pansion  of  concerns.  The  large  finns  are.  in  their  unwieldy 
character,  red  tape,  and  in  general  inefficiency  very  hke  the 
Government.  I  do  not  wish  to  suggesi;  that  there  is  no.t 
room  for  vast  improvement,  but  it  seems  to  me  that  the 
directions  in  which  our  efforts  at  improvement  should  be 
made  are  in  improved  education  and  training  of  individuals, 
increased  efficiency  in  our  factories,  and  co-operation  be- 
tween the  masters  and  the  men  due  to  common  intei-est. 
Once  you  educate  the  men  to  see  that  they  can  only  main 
tain  a.  higher  standard  of  livnng  by  increased  production,  and 
when  they  are  given  an  interest  in  the  profits  of  the  firm 
for  which  they  work,  we  shall  isoon  begin  to  secure  more 
efficient  production.  The  danger  of  losing  the  British  charac- 
teristics of  initiative  and  tenacity  by  vast  combinations  and 
inefficient  State  control  are,  to  my  mind,  most  serious. 

.\lx>logising  for  the  length  of  this  letter, 

E.   N.   Bray. 

London,  N.E..  January  Uth,  1919. 


Tiie  Westin^house  Manager  and  Engineering  Output. 

I  read  the  note  on  the  above  subject  in  your  issue  of 
December  27th  with  interest  in  the  most  vital  points  men- 
tioned by  Mr.  Mensfort'h,  in  his  reference  to  the  futm-e  of 
our  engineering  industry.  I  agree  that  there  mu.st  be  years 
of  ample  trade  ahead,  as  we  mu.st  manufacture  to  carry  on 
.and  pay  our  dues.  Referring,  however,  to  his  lemarks  re 
Ca'  Canny  methods  and  restrictions.  I  agree  from  personal 
experience  that  both  have  been  very  much  in  evidence  for 
some  time,  but  Mr.  Mensforth  does  not  make  any  remark 
as  to  their  cause,  though  he  knows  a.  deal,  having  v-^iich  olose 
touch  with  his  own  employes,  through  the  medium  of  his 
Works  Ihiprovement  Committeemen.  .\s  the  average  artisan 
knows  so  little  of  how  departments  or  factories  have  to  be 
handled  to  make,  them  pay,  the  remedy  is  to  take  the  em- 
ployes in  hand  somewhat  on  the  same  lines  as  he  did  with 
his  own  foremen,  and  teach  them  a.  little  of  what  it  is 
necessai-y  for  them  to  know ;  let  him  understand  what  his 
faults  cause,  and  how  loss  or  waste  time  reflects  on  the 
profitable  side  of  any  business.  To  get  attendance  at  these 
meetings  would  be  a  big  job,  I  suppose,  unless  they  were 
made  attraetive.  Perhaps  the  shop  stewards  being  elected 
up  and  down  the  coimtry,  or  workshop  committees,  could 
assist. 

Referring  to  customers  placing  orders,  was  not  an  order 
sent  abroad  some  years  ago  on  account  of  the  employers 
fomiing  'he  Eleetrical  Engineering  and  Allied  Ti'ades  Asso- 
ciation? Now  the  workers  are.  watching  the  number  of 
firms  who  are  linking  up  from  time  to  time,  and  wondering 
how  it  will  affect  them  later  on.  Regarding  the  skilled  m^n's 
Union,  I  do  not  believe  any  instruct  or  .advise  restrictions  on 
output,  but  they  do  realise  that  maximum  output  is  the 
employers'  interest,  but.  in  many  case.^,  not  the  skilled  men's 
interests,  as  the  number  of  men  who  are  in  receipt  of  wages 
in  excess  of  the  standard  minimum  rate  is  very  .snuill.  But 
if  the  emploj'er  will  put  down  modem  machineiw  and  pay 
more  on  individual  abihty  than  he  has  done,  the  same  as 
.\merica.  as  he  mentions,  then  I  believe  the  47  hours  and  the  . 
dividend  of  employers  would  be  assured.  I  say  :  Clear  the 
mists  from  the  Unionist's  eyes,  and  let  him  see  things  more 
clearly,  and  understand  why.  and  demarcation,  another  • 
serious  obstacle,  may  he  removed.  T  might  also  add:  Keep  . 
their  gates  more  onen  to  other  firms,  so  that  firms  can  always 
be  kept  up  with  the  latest  improvements,  as  has  been  done 
during  the  development  of  munition  manufacturing. 

An    Old    Foreman    who    Benefited    Some 
by  H.  M.'s  Lectures. 
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HIectric  Pressure  Regulators. 

Wo  are  inclined  to  think  that  your  correspondent,  "Engi- 
neer, 'will  not  lind  an  automatic  voltage  regulator  successful 
with  the  class  ot  turbine  he  de-scribes. 

Our  own  experience  has  been  wholly  unsatisfactory  Wc 
tirst  m.stalled  a  Tirrill  regulator,  and  kept  to  hand  govorn- 
mg,  the  turbine  attendant  keeping  the  si^eed  normal  "within 
about  2  per  cent,  with  a  penodicitv  indicator  to  guide  him  ■ 
this  arrangement  T\orked  very  well  with  a  load  that  wa^ 
previously  giving  us  considerable  trouble.  After  the  war 
started  we  had  to  adopt  automatic  governing,  owing  to  shoi-t- 
age  of  men,  and  we  installed  one  of  Messrs.  Gilkes's  turbine 
oil-pressure  governors;  this  governor  is  quite  useful  but  we 
have  tried  about  every  eombinabion  of  adjustments  that  is 
iwssible  on  these  goveraors,  but  cannot  get  it  to  work  with 
the  Pirnll  regulator  in  circuit,  or,  shall  we  say,  it  wott-ks  faa- 
more  than  is  needed. 

It  is  only  fair  to  Me,ssrs.  Gilkes  to  add  that  the  alternator- 
rotor  does  not  provide  more  than  about  one-half  the  Hy- 
wlieel  erteet  that  is  i^lly  needed,  nor  have  we  a  relay  relief 
vaJve  on  the.  turbine;  on  the  other  hand,  Messi-s.  Gilkes's 
cugmeer  inentioned  that  in  another  in.stallation  they  had  to 
a  bamdon  the  electnc  regulator  owing  to  the  turbine  hunting 
i^'ixed  up  as  we  are  now,  we  depend  entii-ely  on  the  gover- 
nor for  those  portions  of  the  day  when  the  load  &  not 
subject  to  rapid  changes,  but  on  other  occasions  we  have  to 
come  back  to  hand  govemmc  and  the  Tirrill  regulator  a 
very  poor  makeshift,  as  when  the  governor  would  be  of  the 
gr^test  sen'ice  to  us  we  are  imable  to  u-se  it 

With  an  electnc  pressure  regulator  m  circuit  the  speed  of 
a  machine  will  vary  to  a  gi'eater  extent  for  a  given  load 
change  than  without  one  in  circuit,  as  the  turbine  makers 
say  the  variation  in  speed  is  out  of  all  proportion  to  the 
phango  of  load,  and  the  governor  deals  with  it  as  a  heavy 
load  change  when  in  fact  the  change  of  load  mav  not  exceed 
say.  i  or  2  per  cent. ;  the  eon.sequence  is  excessive  and  con- 
tmuous  himtmg. 

It  appears  to  us  that  the  only  condition  that  will  meet  the 
't'hot  '"^  "^f, addition  of  a  tly- wheel  at  least  double  the  weight 
that  would  be  used  nwmally.  We  know  there  are  oatsea 
w^rl^r,,  l'T''™°'"''i/'°°/;!'''''/°?  .'"eh-pressui-e  jet  turbines  are 
working  very  well  with  electnc  pressure  regulators  in  circuit 
but  our  turbmes  are  hke  "Engineer's,"  with  heavv  "ate 
gear  to  operate,  where  the  speed  can  vary  considerably  be- 
fore the  governors  can  correct  it. 

Lynton  &  Lynmouth  Electric  Light  Co.,  Ltd. 

J         ,  ,  P.    T.   KlMMINS. 

Lynton,  January  llf/;,  1919. 


The  "  Taylor  System." 

The  iron  heated  by  Major  Pells  in  your  current  issue 
should  be  struck  while  it  is  hot.  "-uirent,    is,sue 

Too  httle  is  known  about  Fredk.  Winslow  Tavloi-'s  work 
m  this  country,  and  if  we  are  to  have  our  share  of  Se 
worids  w_ork  in  the  future  we  have  to  catoh  up  not  ondv 
America,  but  France,  too,  in  the  matter  of  scientific  t^an^ge- 

^1\7^^'^''''  ^^^u?  '^''''  introduced  into  France  10  vears 
ago  at  one  wel-known  automobile  works,  and  others 
promptly  followed  suit,  until-two  years  before  the  war- 
Taylor  himself  was  invited  by  the  French  Goveniment  to 
aTOls  '"  ^  '^^  °rg='Di^»«on  of  one  of  their  Sw 

'V■?^Z'^lZZ'*'^■  *^''  ^lif  PpvaJiing  hupression  here  that  the 
le^vH    ,V^  1   '  \^''\''^    "glonfied   card  index"    (I  ha.ve 

leaid  It  so  descnbed  by  a  leading  engineering  manufVc 
turer).  and  he  fact  that  until  recentlv-if^notrtm  the  cas^ 
-t  has  been  introduced  into  only  one  ■English  works 

,  "  T.T™  """^h'l  "^'  '^'^¥'2  ')  ^  ^'^eee-^*  ^^  foiina,tion  of 
po.ses:  ''"'  °''  «oc'«ty  for  study  and   propaganda,  pur- 

w^«'        Mv     ,     ,       F.   M;aurice.    Sec.Lt.,   K.L.R. 

Hemion,   N.\\ .  1.   Januarn  mii.  1919.  "■■^■n. 

Fault  Localisation. 

ductor*/;?  '^f'^,*^"^  "*'*>°''  °^  locahsing  a  break  an  one  con- 
rO^l-  r   MTi'-°°1''r^°r'^    telephone    cable    with    no 
'unns—i.c,   sound  insulation? 

January  13th,   1919. 


Ajax. 


Engineers;   Salaries. 

uea-r'S  ''L!^'''''"^  insurance^  company,  ElectricaJ  Engi- 

>M%n,^l^r.        ""•  ^^P^"«  of  A.c.   and   D.c.   machinerv 

ihf«  i°w        P    raaning.    Commencing  silarv  i'1.50  iK^r  anSum' 

louLria-,  ?'"•   ''\^^  in^'fr-^^^^-o-drng  to'merit^' 

re'ei,^  of  over  l^K  T  ""'  *'''**  '^?^''''^  ''^'^'''  ^^  ^^re  i" 
-'  W  J  SIl'*-^^-  P'^',''^?"'"'  a"^l  "f-  now  applvmg  for 
abo-v^     for     th^    increase'      I    think   that   the  monev   offer^.d 

Hebr%'mone4X'^lS'"b;e'f ''l  '"f  """^  '^^"^  ''' 
Paiiv  "  and  ne,r=nn!n',.  T  ^'^fj '^'  „ 'wading  msurance  com 
•30s.  a  week.'  '^"^'''"''"> •  ^  ^""^"W  rather  work  on  a  farm   for 


Moisture  in   Low. Grade  Fuel. 

In  many  generating  stations  and  works  where  iiiecliani.-il 
stokers  are  m  operation  (especially  so  in  the  case  of  t'ho,-e. 
at  chain-grate,  type)  it  la  the  practice  to  bum-  veiV  lojv 
grades  ol^  fuel,  m  many  cases  the  residue  of  coal-wa^hin- 
plants.  These  low  grades  arc  delivered  t6  the  consumer  m 
a  more  oa-  less  satura>ted  state,  and  are  thereby  the  cause  of 
a  not  inconsiderable  amount  of  loss. 

Let   us  take  for  illustration  a,  ca.se  where  fuel  contains  .5 
per  cent,   of   moistnre,   i.e.,  in   every  pound  of  tlje  mixture 
delivered    here  wilJ  actually  be  .9.5  lb.  coal  and  .0.5  lb    wate, 
Suppose  the  calonfic  value  to  be  12,000  b.th.u    per  'b     (div 

t^\h  *i!r.'J!f  T^   ^"?«''  °^*''*  ^^'^'"''^^  "i"  only 'contain 
.Jj  lb.  ot  coal,  the  calonfic  value  will  only  be  11,400  b  th  u 

SWuSplTU'.  "^  "'^^^^  ''"■  '^-  ^'  *!>-  -'^n.-.;; 

Again  the  moisture  fed  into  the  furnace  will  have  t,>  b<. 
evaporated,  wluchv^-j  11  entail  a  further  loss  of  heat  imit.- 
We  wiU  assume,  that  the  tempera.ture  on  entenng  the  fur- 
IS^^  ^^  de«-  i^-..  then  each  lb.  of  water  will  reqmre'i  2+ 
966-50  =  1,128  units  for  evaporation  at  atmosp&ric  pa-eT- 
sure  We>ve  seen  that  the  mixture  contains  5  per  Sn 
iT^  V1r'4;-  """"^  '"*"  will  contain  112  lb.;  therefore  ir2x 
tifh^.f  T'.f  *=^P™**='^  in  evaiwrating  moisture  piv- 
sent  m  a  ton  of  the  mixture,  neglecting  the  further  lo>ci  i,, 
superheating  the  steam  generated 

Collected  losse.s  = 


By  loss  of   weight 
By  evaporating 

Totail   loss  per   ton 


1,344,000  units. 
126,336  units. 

1,470,336  units. 


„Jltu  '''•  "if  ^'for^'  roughly  a  loss  of  5§  per  cent,  which 
might  be  partly  recovered,  to  say  nothing  5f  extra  cost  of 
handling  this  type  of  fiiel    danger  of  holdhig  up  i^b^Lns 

m 'hetted'lLl^^s^^-  ''^^'  '^^  ^^^  ^«---°  *«  — '-k 
The  question  is,  does  the  low  first  cost  of  this  type  of  fuel 
wLf  T-f  P'-f^-^n-^e  to  f"el  of  a  higher  grad^  ha^v^^g 
.  higber  ca  onfic  value  and  smaller  percentage  of  ash,  there 
by  being  also  cheaper  to  handle^  If  so,  vrould  ifc  not  pLv 
to  msball  some  method  of  saving  the  los^  of  evaporation^  • 

Uimace:'  The  moisture  would  have  to  be  extracted  bv 
evaporation  or  mechanically,  a^d  evaporation  shoX  be 
avoured,  as  waste  heat  could  be  used.  It  is  very  doubtfid 
if  the  saymg  would  justify  the  expenditure  of  heat  ne«San 
to  operate  a.  mechanical  process,  such  as,  for  instanS^he 
,':'Zf^p"T'^  f«r  drying  grain,  where  centrifugal  f^«..i: 
.successful,    heat   bemg    brought   into   contact    with   the  fuel 

Zfilt  1  '"''"^  Y^^  ""2""^^  ""^  ^  ^"^  of  conveyor  belt,  the 
atter  being  de.signed  to  allow  the  passage  of  hot  s^ 
tlirough  the  body  of  the  fuel.  Of  courCoafe  would  haK 
be  exercised  to  prevent  the  fuel  being  conveyed  to  the 
c«nbustion.  '^    '^"'^'''''''   ^^^^^    ^   f^crlitate    spontaneous 

Cardiff,  Januanj  mh ,  1919.  '''""""   ^^   ^"""'"'.• 


Electricity  on  Board  Ship. 

A  paragraph  at  the  top  of  page  30  in  your  issue  of  the  10th 
inst  reminds  me  that,  over  30  years  ago,  I  carried  out  sue 
ces.sful  exi^nments  at  Shee.rness  and  Shoeburyness  wft^  gM_ 
t rainmg  gear  which  was  tested  and  approved  bv  the  War 
Othce,  who  ordered  platfoms  for  heavy  guns  at  Dover  and 
Spithead  toits  to  be  provided  with  fittinis  for  motors  am 
other  apparatus,  designed  by  me;  but  a,  fresh  man  was  i. 
pointed  to  Woolwich,  and,' as  he  preferred  comj°rei^I.a=^" 
the  eJectncal  scheme  was  shelved.  ««.<-udu, 

The  AdmiraJty   was  informed  of  what  had   actually   been 
done    by    electnoity    at    Shoeburyness    with    its   own    35^ 
nJ^rv    .^?'-    ^f  ^-^"^  gi^niakers  favoured   hydranhc  mach - 
nary,  and  .so  there  was      nothmg  doing  "  for  me' 

As  1  am  not  financially  interested  in  anv  one  method  r{ 

n,i!,\^''T'^''°'  '^'"  ^'P'^  '"'^°«'  ™®  to  '^^^A  niv  disagree- 
ment with  your  view  that  "the  electrically-propelled  battle- 
snip    ....    marks  an   engineering  advance"? 

Twyford,   Berks.,  January  im,   1919.  ^^"''    "•/*^'''=>' 


Electricity   Wu 


A.  J.  Abraham, 

(Iriieral  Manager 
•inni   \(\ih.  1919. 


M>  attention  has  been  drawn  to  t(he  interesting  leadm" 
aiticle^appea.nng  m  your  issue  of  the  10th  inst.  on  the  sni" 
ject  of  the  electncal  propulsion  of  the  U.S.  battleship  New 
Mexico.  * 

As  the  inventor  of  the  .polypha,se  aJternatiMg-current  sv<- 
leui  of  .ship  propul.-iou  used  on  the  .Vrw  Mexico  .^nd  for 
wuich  system  patents  were  granted  Ur.  me  m  no' less  than 
1!>  countnes.  long  before  the  Amencan  engineer..  eVeS 
dreamed    about   the    new    .ship    propulsion    methods.    I   must 

espectfully  protest  against  the  .statements  of  Secretarv 
Daniels   when    he    states,    before   the   Ameri.-an    Senate     that 

L'-M  '"  to  Amencan  intelligence  and  invention  that  the 
woild  owes  this  much  more  etticient  means  of  «-arship  pro- 
pulsion and  handhng,  together  with  all  the  manv  advantages 
which  come  in  the  train  of  evohifiiorf 
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All  thii  advantajjes  which  the  Sew  Meiico  h;is  iiudoubt- 
rdly  shown  as  regards  ecouoiuy  iu  fuel,  handling,  and  miU- 
lary  improvement  ivere  poinW  out  by  me  before  the  large 
meeting  of  Naval  Engineers  at  Chatham  in  1909,  at  whidi 
meeting  my  friend  Mr.  Purser  Fletcher  (now  Assistant  Direc- 
tor of  Electrical  Engineering  at  the  Aduiiraltv)  took  the 
chair.         ' 

The  only  difference  was  that  I  estimated  that  there  would 
be  a,  saving  in  fuel  in  the  case  of  a  battleship  installation 
<jf  my  "Paragon  "  system  of  '26  per  cent.;  I  was  not  far 
out,  aa  it  now  appears  that  the  actual  saving  in  fuel,  com- 
pared with  the  old-fashioned  steam  turbine-driven  ships,  has 
proved  in  the  Xeir  Mexico  to  be  no  less  than  'lo  per  c«ut. 

It  was  to  my  oflice  in  Bush  Lane,  in  19ti',1,  that  my  friend 
.\Ir.  Holiiirt  (now  consulting  engineer  to  the  (j.E.C.  in 
.Vmericn,  who  have  supplied  the  machinery  for  the  Sew 
Mexico)  came  with  his  assistant,  to  learn  all  about  the 
"  Paragon  "  system,  as  he  said  he  was  amaze<l  at  the  claims 
which  I  was  then  making  concerning  my  invention.  He 
wa*',  however,  perfectly  satisfied  with  the  explanation  which 
1  was  fortunately  able  to  give  him.  thanks  to  my  foieign 
travels  in  c<jnnectiou  with  steam  turbine  tests  (then  kept  a 
great  .stvret  in  this  counti'y). 

-\lthough  the  .American  engineers  should  get  great  credit 
tor  their  e.xcellent  work,  which  I,  for  one,  will  grant  both 
Mr.  Emmett  and  Rear-Admii-al  Grilfin,  both  of  whom  are 
well  acquainted  with  my  claims  as  inventor  of  this  original 
ship  propulsion  system,  and  although  many  letters  have  been 
received  by  me  from  many  foreign  countries  recognising  me 
as  such,  I  note  with  regret  that  no  mention  is  made  of  my 
work  in  this  connection,  even  although  I  have  successfully 
contested  patent  applications  for  my  system;  the  result  of 
the  l&st  case  was  pubhshed  in  the  Electrical  Review  on 
.\ugust  1st,  1913. 

In  my  opinion,  it  is  the  lack  of  knowledge  of  modem  poly- 
phase alteraating-current  work  in  the  British  Navy  which 
is  the  reason  of  the  slackness  in  the  adoption  of  the,=e  new 
ideas,  coupled  with  the  fact  that  builders  of  the  ships  aje 
looking  after  their  own  interests,  because  they  think  that 
they  will  loser  orders  for  the  plant  which  would  otherwise 
be  made  in  their  own  .'hops. 

William    P.    Durtnall. 

Late  Lieut.,   R.N.V.R. 
H.M.S.    Vernon. 

London,  S.W..  January  IXtii.  1919. 
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E     NAVIGATIONAL      MAGNETIC     COMPASS 
CONSIDERED     AS     AN     INSTRUMENT 
OF     PRECISION. 

Bv  M.  B.  HELD,  O.B.E.,  M.Inst.C.E.,  M.I.E.E. 


The  problems  involved  in  the  mariner's  compass  are  of 
great  variety;  we  have,  for  example,  problems  of  an  essen- 
tially practical  nature  in  mechanics  and  mechanical  con- 
struction, the  wear  and  tear  of  materials,  the  effects  of 
vibrations  of  sm  exceedingly  complex  character;  considera- 
tions of  fluid  Triction,  vjscosity,  and  fluid  motions:  teires- 
trial  magnetism;  the  magnetism  of  iron  and  steel;  the  fields 
of  force  and  sjstems  of  magnetic  potential  due  to  compli- 
cated arrangements  of  magnets  or  the  equivalent;  and  so 
forth. 

Ordinarily,  we  expect  a  magnetjc  needle  to  tell  us  the 
direction  of  the  magnetic  force  in  the  region  in  which  it  is 
placed.  If  the  field  in  question  is  the  undisturbed  field  of 
the  earth  we  may  expect  any  well  constructed  and  suitably 
supported  needle  to  give  us  correctly  the  direction  of  the 
meridian  Its  precision  will  depend  upon  the  accuracy  of 
woikinanship.  and  freedom  from  pivot  friction,  and  its 
error  may  be  reduced  to  the  same  order  as  the  error  of  un- 
aided observation. 

In  the  case  of  the  nangational  compass  very  much  more  is 
required.  In  the  first  place,  the  ship  itself  is  magnetic,  and 
the  magnetic  force  at  any  selected  station  not  only  differs 
in  direction  from  the  meiidian,  but  as  the  ship  swings  round 
the  force  undergoes  cyclic  changes,  both  in  magnitude  and 
direction.  Further,  the  amount  of  the  deviation  of  the 
magnetiic  force  from  the  plane  of  the  meridian  not  only 
depends  upon  the  course  the  ship  may  be  steering '  at  the 
time,  but  also  upon  hei'  aljsolute  geogi-aphical   position. 

Again,  the  ship's  shape  and  proportions,  the  locality  in 
\vhich  she  was  built,  the  direction  of  her  head  while  uider 
lonstruction.  in  short,  her  past  histoi-v,  and  particukrly  her 
lecently  past  history,  are  all  factors  that  influence  her  mag- 
netic state. 

Thus,  the  duty  we  require  the  compass  to  perfonn  is  no 
easy  one;  surrounded  as  it  is  by  disturbing  influences,  we 
reouire  it  to  ignore  every  mJsleading  suggestion  and  to  point 
iinhesi,tatingly  to  the  magnetic  north. 

If  we  annul  by  magnets,  or  otherwise,  the  effect  of  all 
the  reagnetisra  of  the  ^hip.  a_nd  this  .-innulment  remams 
etfectiy©  on  all  courses,  with  the  ship  upright  or  listing,  and 
at  all  .parts  of  the  earth,  we  obtain  complete  compensation; 


01-,  again,  if  we  neutralise  the  east-w'esterly  component  of 
the  ship's  magnetism,  and  the  neutralisation  is  effective 
under  the  above  conditions,  the  compass  is  completely  com- 
i)en  sated. 

Iu  practdce,  we  annul  some  of  the  components  of  the  ship's 
magnetism,  and  neutralise  the  east-westerly  force  of  others, 
in  such  a  way  that  the  compensation  is  very  nearly  com- 
plete on  all  coui'ses,  no  matter  whether  the  ship  be  upright 
uY  not,  and  the  correction  remains  good  at  all  parts  of  the 
earth— provided  the  so-called  permanent  magnetism  of  the 
ship  remains  ixumaaent,  and  the  so-called  induced  magnet- 
ism is  strictly  proportional  to  the  inducing  force,  and 
vanishes  when  the  inducing   force  is  withdrawn. 

Unfortunately,  we  find  that  the  i^ermanent  magnetism  is 
not  pensianentlii  "  i)enuanent,"  and  the  induced  magnetism 
ia  not  indantly  "  transient."  and  our  complete  compensation 
is  to  this  extent  incomplete. 

Much  of  the  in-rmanent  magnetism  said  to  be  "  ham- 
mered "  into  the  ship  in  the  course  of  building  Ls  "  shaken  " 
out  of  her  during  jier  first  few  voyages,  while  magnetism  of 
a  semi-permanent  character  is  "  picked  up  "  by  a  ship  sail- 
ing for  days  together  on  a  given  course,  and  is  only  gradu- 
ally lost,  it  may  be  over  a  period  of  hours,  or  even  days, 
when   the  course  is  materially  altered. 

Further  examples  of  pe.rmanent  magnetism  being 
"  shaken  '-'  out  of  a  newly-buOt  ship  are  furnished  by  the 
great  change  in  the  magnetic  character  of  a  new  warship 
when   undergoing  gun-fiiing  trials. 

The  precision  of  the  navigational  compass  is.  thei'efore. 
not  only  dependent  upon  the  accuracy  with  which  its  "  cor- 
rectors "  perform  their  function  of  compensating  for  the 
ship's  normal  magnetism,  but  it  is  also  dependent  upon 
what  Lord  Kelvin  called  "  unpredictable  irregularities  duo 
to  variatdons  of  the  permanent  magnetism,  and  to  retention 
of  some  of  the  transient  magnetism  when  the  inducing  influ- 
ent^ is  past." 

N'o  instrument  is  altogether  immune  from  impredictable 
irregularities,  and  just  as  the  jxiinstaking  observer  is  ever 
on  the  alert  to  detect  an  aberration,  to  measure  its  amount, 
and  to  trace  its  origin,  so  the  caa-eful  navigator  will  be  on 
the  watch  for  changes  of  the  magnetism  of  his  ship,  and  will 


*  Abstract  of  lecture  delivered   l>efore  the  Is-sTiTCTroN   of 
Electrical  Engineers,  London.  .Tanuarv  9th.  1919. 


Fig.   1.— Co-\ip.\ss   Binnacle,    showing   Correcting   Devices. 

regularly  avail  himself  of  opportunities  afforded  of  taking 
sun,  moon,  or  star  observations  for  the  purpose  of  checking 
the  readings  of  his  compass.' 

Lord  Kelvin  became  intensely  interested  in  the  mariner's 
compass;  he  began  an  article  in  "Good  Words"  in  1874, 
and  after  dealing  with  the  historical  ixirtion  of  the  subiect, 
the  article  stopped — to  be  continued  only  after  five  years. 
When  he  broke  off  his  article  "he. ha^  arrived  at  the  conclu- 
.sion  that  the  marmer's  compfes,  is  used  in  iron  ships, 
ought  to  be  an  insti-ument  of  precision,  but  was  not.  and  he 
set  himself  the  task  of  devising  -a  new  compass  which  might 
fairly  ^lay  claim  to  be  an  insti-ument  of  precision.  In  con- 
cluding the  article,  he  described  tihe  improvements  in  the 
construction  of  the  mariner's  c-ompass  and  its  accessory 
apparatus  which  he  had  devised  during  the  intervening  five 
years. 

In  lf>i9,  Aiiy  (later  Sir  George  Airy),  Astronomer  Eoyal. 
wrote  a  jiaper  on  the  deviations  of  the  compass  in  iron  ships, 
and  propouniled  means  for  a.pproxiinately  conectly  compen- 
sating a  compass  (with  shoi-t  enough  needles,  and  small 
enough  magnetic  moment)  for  errors  which  arose,  due  to  the 
ship's  magnetism.  Airy's  method  was  quickly  adopted  in- 
the  iron  shi|is  of  the  merchant  senice.  Certain  difficulties, 
however,  soon  became  manifest  to  expert  compass  adjusters, 
arising  from  the  use'  of  magnetic  correctors,  and  it  was 
found  impossible  in  certain  cases  to  obtain  a  correct  coni- 
pensation. 

Errors   of    two   kinds   were   mtroduced    by   the   design   of 
compass  employed,   one   depending  upon   the  length '  of  the  • 
needle,  the  other  upon   its  magnetic  moment. 

When  selecting  a  suitable  place  for  a  compass  station  on 
board  ship,  due  care  is  taken  that  the  neare.st  iron  is  at  a 
relatively  gr^t  distance,  so  that  if  magnetised,  it  gives  rise 
to  a    magnetic  field   at   the  compass  station   which   may  be 
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regarded  a.s  uniform  over  a  region  considerably  larger  than 
that  swept  out  by  the  compass  needles  when  rotated  on  the 
card  pivot.  Moreover,  the  nearest  iron  must  be  sufficiently 
remote  to  ensure  that  there  is  no  sensible  attraction  of  the 
needles  due  to  magnetism  induced  in  the  iron  by  the  needles. 

When  the^  conditions  are  duly  observed,  the  position  .ol 
equilibrium  of  the  uncompensated  card  does  not  sensibly 
depend  upon  whether  the  needles  be  long  or  short,  or 
whether  their  magnetic  moment  be  large  or  smail.  but 
merely  upon  the  direction  of  the  resultant  magnetic  field 
acting  at  the  compass  station. 

The  compensation  of  the  compass  by  Airy's  method  is 
effected   by   placing  magnets   and   masses   of   iron   near  the 


potential  lines  are  exhibited  in  tig.  2  for  the  case  where  the 
line  joining  the  centres  of  the  spheres  is  E.-W.  (magnetic); 
it  will  be  seen  that  this  field  is  by  no  means  uniform.,  A 
uniform  field  would  be  represented  by  a  family  of  straight, 
parallel,  and  equidistant  equipotential  lines.  We  thus  "em- 
ploy a  non-uniform  field,  such  As  that  shown  in  fig.  2,  to 
correct  the  compass  for  the  deviation  produced  by_  a  per 
tectly  uniform  field  ariidng  from  some  effect  of  ship's  mag 
netism. 

Kg.  3  shows  the  eqnipotential  lines  due  to  the  magnetisa- 
tion of  the  globes  when  the  ship  is  steering  a  quadrantal 
course. 

Fig.  4  represents  the  effect  when  the  ship  is  on  an  easterly 
or  westerlv  course.  In  all  cases,  2,  3,  and  4,  the  interesting 
part  of  the  field  i=  where  the  dotted  circle?  ^rc  drawn  ;  this 


I'ui.  -2. — Equipotestial  Limes  in  NEiGHBonRHOoD 
Compass,  Ship  ox  N.-S.  Coubse. 


Fig.  4.— Eqoipotentul  Lines,  Ship  on  E.-W.  Codese. 


compass  in  positions  calculated  to  produce  magnetic  forces 
in  the  region  swept  out  by  the  card  needles,  which  exactly 
counter-balance  the  deviating  forces,  due  to  the  magnetism 
of  the  ship's  ironwork.  In  order  that  the  system  may  not 
become  unwieldy  ajid  impracticable,  it  becomes  necessary 
to  place  magnets  and  iron  masses  of  considerable  size  very 
near  the  compass,  in  fact  they  are  incorporated  as  part  of 
the  compass  binnacle   (see  fig.  1). 

Now,  the  magnetic  fields  to  which  these  give  rise  are  by 
no  means  uniform  over  the  region  swept  out  by  the  needle.s 


Fig.  3.— Eqcipotential-  Lines,  Ship  ox  Qdadrantal  Course. 

of  a  long-needTe  card,  with  the  result  tliat  a  shoi-t  needle 
will  have  a  different  position  of  equUibrium  from  that  of  a 
longer  needle.  * 

For  example,  it  is  usual  to  employ  two  cast-iron  spheres 
attached  to  the  binnacle  for  the  correction  of  one  of  the 
<'ffects  of  ship's  magnetism,  viz.,  the  quadrantal  effect. 
These  spheres  may  be  8  in.  diameter,  placed  on  either  side 
of  the  compass  at  about  12  in.  from  the  card  centre,  and 
level  with  the  card.  They  become  magnetised  by  the  earth's 
field,  and  behave,  so  far  as  external  points  are  concerned, 
as  extremely  short  maghets  of  definite  magnetic  moment 
always  pointing  along  the',  line  of  resultant  magnetic  force. 

Now,  we  may  draw  the  lines  of  magnetic  force  and  line.s 
of    equal    potential -values    due    to    such    a    system.      Equi- 


is  the  position  of  the  compass  card.  The  smallest  dotted 
circle  represents  the  area  swept  out  by  needles  4  in.  long; 
the  intermediate  circle  corresponds  to  6-in.  needles,  the 
largest  circle  to  8-in.  needles. 

■file  un-unifonnity  in  this  region  is  sufficient  to  account 
for  appreciable  secondary  errors  when  using  needles  of  con- 
siderable length. 


Fig.  5. — Equipotentul 
Lines  in  Plane  ok 

C.-VRD    50   CM. 

ABOVE  Magnet. 


Fig.  6. — Equipotential 
LrsES  Due  to 
Flinder's  Bar. 


Fig.  5  illustrates  the  family  of  equipotential  lines  in  1;he 
plane  of  the  card  due  to  a  corrector  magnet  placed  20  in. 
below  the  card.  In  this  case  the  field  of  force  is  very  nearly 
uniform   over  the  region  iiJ  which   we  are  interested. 

Again,  another  effect  of  ship's  magnetism  is  compensated 
by  what  is  termed  the  "Flinder's  bar,"  a  long,  straight, 
vertical  bar  3  in.  in  diameter,  perhaps  16  in.  long,  and  only 
10  in.  from  the  cai-d  centre,  the  upper  eni  being  usually 
nearly  level  with  the  card. 

Such  a  bar  becomes .  magnetised  by  the  vertical  compo- 
nent of  the  earth's  field,  and  gives  rise  to  lines  of  equal 
potential  in  the  plane  of  the  card,  as  represented  in  fig.  6, 
again  a  field  of  force  very  far  from  uniform. 

Further,  these  ii-on  correcting  masses  are  suflSciently  near 
for  a  needle  of  lai'ge  magnetic  moment  to  induce  magnetic 
effects  in  the  con-ectors,  which,  reacting  upon  the  needle, 
will  sensiblv  affect  its  position  of  equilibrium. 

W'e  have  then  to  remember  that  con-ectors,  while  introducing 
magnetic  forces  which  neutralise  those  due  to  the  ship,  intro- 
duce additional  forces  which  may  produce  deviations. ^  de- 
pending on.  (a)  the  length  and  arrangement  of  the  magnetic 
needles,    (b)  the  magnetic  moment  of  the  needles. 

{To  be  continued.) 
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BUSINESS  NOTES. 


Italian  Companies. — There  lias  been  formed  at  Turin 
the  Sooieta  Idroelettrica  Valle  del  Liri.  with  a  capital  of  100,000 
lire,  for  the  development  of  certain  water  rigrhts.  The  company  is 
an  offshoot  of  the  Societii  delle  Cartiere  Meridionali. 

The  Societa  Anonima  Lijjure  Piedmontese  di  Elettricita  e  Gazhas 
removed  its  offices  from  Turin  to  Genoa. 

The  Societii  Meridionale  di  Elettricita  has  decided  to  increase  its 
capital  from  fiii.OnO.OOU  to  8o.0ii0.0o0  lire,  with  eventual  aug-menta- 
tion  to  100,000,000  lire.  The  scope  of  this  company's  operations 
cmliraces  the  Provimes  of  Calabria,  Basilicata,  and  Pufflia,  and 
will  eventually  extend  to  Lybia  and  the  East. 

In  order  to  improve  and  enlarjre  its  installations  at  Vizzola  and 
Turbijro,  the  Societa  Lombarda  per  Distribuzione  di  Energ^ia 
Elettrica,  of  Milan,  has  increased  its  capital  from  2t),00o,o00  to 
32, .100.000  lire,  which  sum  is  eventually  to  be  increased  to  52,000,01") 
lire. 

Applications  for  Britisli  Trade  Marks. — Appended  is  a 

summary  of  the  recent  applications   for  British   trade  marks  in 
connection  with  the  electrical  industries  : — 

Brook  Cword  combined  with  desig-nX  Xo.  3Sf>,004,  Class  6. 
Electric  motors.  E.  Brook.  Ltd.,  Empress  Works,  St.  Thomas 
Road,  Huddersfield.     November  nth,  1918. 

Aurun.  No.  38.5.347,  Class  li.  Electric  accumulators  and 
iK'vtteries.  .lohanne  M.  Cornelis,  trading  as  the  Bell  Battery  Co., 
Laburuham  Grove.  High  Road,  Ilford.     September  27th,  191S. 

Cosmos.  No.  37S.82I).  Class  li.  .Stationary  dynamos,  motors, 
controllers,  electric-brake  mechanism,  and  stationary  magneto- 
electric  machines  and  their  parts.  British  Westinghouse  Electric 
and  Manufacturing  Co.,  Ltd.,  Norfolk  Street, London,  W.C.  July  4th, 
1918  (to  be  associated). 

Chromel.  No.  385,155,  Class  8.  Electric  resistance  elements. 
The  Hoskins  Manufacturing  Co.,  Lawton  Avenue,  Detroit,  I'.S.A. 
Septeml)erllth,  1918. 

Edison  Everything  Electrical  (and  design).  No.  385,519,  Class  13. 
Electric  lamps,  fittings,  sparking  plugs,  fusible  cut-outs,  switches, 
and  electrical  accessories.  Edison  Swan  Electric  Co..  Ltd., 
123-5,  Queen  Victoria  Street,  London,  E.C.  October  9th,  1918  (to 
be  associated). 

Weldrics.  No.  385,561.  Class  13.  Electrodes  for  welding 
purposes  and  electrical  fittings.  W.  H.  Boorne.  Bush  Lane  House, 
London,  E.G.     October  11th,  1918. 

E.  and  E.  Magnetic  Arc-welding  System  ( and  design).  No.  385,425. 
Class  16.  Electric  arc-welding  plant.  The  Equipment  and 
Engineering  Co..  2-3,  Norfolk  Street,  Strand.  London,  W.C. 
October  3rd.  1918. 

Autogeh.  No.  385,800,  Class  48.  Adhesive  tapes  for  electrical 
insulating  purposes.  David  Brown,  jun.,  45,  Hope  Street,  Glasgow. 
October  25th,  1918  (to  be  associated). 

Our  Letters  from  tlie  Forces.-^Among  our  corres- 
pondence from  men  with  the  Forces  this  week,  is  a  letter  from  a 
•  Staff-Sergt.,  R.E.,  "  in  Scotland,  in  which  the  writer  says  : — "  I 
wish  to  thank  you  for  so  kindly  sending  me  a  copy  of  the  Review 
regularly  each  week.  The  Review  is  much  appreciated  in  this 
office,  and  helps  to  keep  one  in  touch  with  electrical  matters  whilst 
on  Active  Service.  Until  one's  return  to  professional  duties  the 
Review  is  pro\-ing  itself  to  be  a  valuable  link  between  the 
'  military  engineer '  and  the  electrical  engineer  in  civil  life  ;  but 
will  service  in  H.SL  Forces  be  recognised  by  those  who  have  the 
settling  of  appointments  in  their  hands  .'  " 

Early  Door. — According  to  an  article   in   tlie  SlieffieJil 

DtiiUj  Independent  on  the  Sheffield  workers'  demands  for  a  shorter 
working  -week,  the  decided  unpopularity  of  a  5.30  p.m.  finish  is 
due  to  the  consideration  that  staying  at  work  the  extra  half  hour 
after  five  o'clock  means  to  many  men  that  they  cannot  get  home, 
have  their  teas,  and  dress  up  in  time  to  get  to  first-house  amuse- 
ments, or  even  to  other  gatherings  and  entertainments  that  start 
at  a  later  hour.  "There  is  reason  to  believe  that  a  solid  attempt 
will  be  made  sooner  or  later,  and  probably  in  the  not  distant  future, 
for  a  44-hour  week. " 

Of  course,  we  all  agree  that  "  All  work  and  no  play  makes  Jack 
a  dull  boy. "  It  has  been  found  in  cases  profitable  to  close  a  works 
on  Saturday,  so  that  the  employes  could  devote  themselves  unre- 
servedly to  football  or  cricket.  Let  us  close  early  at  night,  so  that 
they  may  go  to  the  theatre  or  the  kinema  :     What  else  matters  .' 

Dissolutions    and     Liquidations. — Miufield   (Iaeage 

AND  Electric  Works.  Ltd. — Winding  up  voluntarily.  Liquidator, 
Mr.  H.  Appleyard.  Market  Place.  Dewsbury.  Meeting  of  creditors. 
.January  22nd  :  claim.?  by  February  7th. 

Leitner  Electrical  Co.,  Ltd.,  Maybury.  Woking.— First 
meetings  of  creditors  and  contributoriea,  January  2l8t,  at  Carey 
Street,  W.C. 

Trade  Announcements. — Mr.  F.  W.  Atkins,  wlio  has 

been  discharged  from  the  Army,  has  commenced  business  as  an 
electrical  engineer  at  Harford  Road.  Lampeter,  Cardiganshire. 

Mr.  J.  Pais,  electrical  engineer  and  contractor,  having  been 
released  from  the  Forces,  has  resumed  business  at  101.  High 
Street,  Hythe,  Kent. 

Mr.  E.  F.  Brett,  electrical  engineer,  having  returned  to  Don- 
caster,  has  resumed  business  at  the  back  of  144,  St.  Sepulchre  Gate. 

Mr.  J.  P.  Coats,  electrician,  having  been  released,  has  resumed 
business  at  17.  East  Street,  Okehampton,  Devon. 

Export  Restrictions  Relaxed. — The  Ijondon  Gazette  for 
■Tanuarv  Iflth  contains  a  notice  of  further  relaxation  of  export 
restrictions. 


Pottery  Electrical  Men's  Wages. — By  an  award  of  the 

Court  of  Arbitration,  the  wages  of  the  Electrical  Section  of  the 
National  Society  of  Pottery  Workers  at  Hanley  have  been  increased 
to  oO  per  cent,  over  pre-war  wages  The  workers  wanted  the 
12J  per  cent  and  7)  percent.,  which  are  now  merged  into  thi.- 
60  per  cent.,  to  be  granted  in  addition  thereto,  as  they  contended 
that  these  bonuses  were  granted  to  encourage  good  time-keeping. 

The    Exportation   of    Magnetos. — The  Board  of  Trade 

announces  that  magnetos  and  component  parts  thereof  have  been 
removed  from  List  B  (export  prohibited  to  countries  outside  the 
British  Kmpire)  to  Li-st  C  (export  prohibite<l  only  to  neighbour- 
ing enemy  countries). 

The  Jnvenile  Munitioner  Changes  Over. — It  is  a  con- 
dition lor  rtHvipI  (it  out-ol-work  xmy  tiiat  demobilised  imini- 
tion  workers  oi  from  15  to  18  years  ot  age  slioiild  attcjiri  ;it 
si)ecified  educational  centres  for  a  certain  ptniod  jx-r  tluy. 
There  are  10  of  these  centres  open  in  Loudon,  and  by  tln' 
end  ol  next  week  there  may  be  16  or  17.  .\  good  deal  ol 
very  u.seful,  and  at  times  more  or  le.ss  interesting  and  not 
unexciting,  work  ha.s  been  in  progress  at  some  of  these 
centres  for  severaj  weeks  past.  The  rough-and-ieady  young 
munition  worker  finding  his  or  her  occupation,  like  Otheilo's. 
taken  away,  does  not  consider  it  the  most  congenial  change  in 
the  world  to  att^end  "  at  -school "  and  lieconie  "  a  eliild  " 
again  after  earning  several  pounds  a  week  and  living  in 
cxjrapqrative  atfliience.  Sense  of  independence  ha.s  grown, 
restraint  been  tliinwn  to  the  winds,  and  with  a  year  or  two  of 
gi-owing  iiujxyrtance,  these  war-workers  have  developed  into  a 
new  element  in  society  whic<h  if  not  wisely  guided  might  be, 
in  the.se  volcanic  times,  a  little  troublesome.  Yt>u  cannot  put 
old  heads  on  to  young  shoulders,  and  it  is  excusable  if  these 
young  people  feel  flattered,  by  the  artificial  value  that  lia« 
been  placed  upon  their  services  during  the  war  and  by  the 
action  of  the  Government  in  assuring  them  of  out-of-work 
pay.  If  they  can  only  be  brought  to  see  that  there  is  a 
bottom  to  the  public  purse  as  well  as  to  their  own,  and  to 
imder.«tajid  that  the  payment  of  the.se  donations  is  an  aot  of 
national  generosity  rather  than  of  obligation,  something  may 
be  done  to  gradually  bring  them  to  examine  where  their  real 
intere.sts  lie,  and  to  induce  a  fair  proportion  of  them  to  spend 
their  days'of  enforced  idleness  in  improving  tlieir  minds  and 
in  other  ways  fitting  themselves  for  the  i>ermanent  occupa- 
tions of  life.  It  is  inevitable  that  the  years  of  munition- 
making  sliouJd  leave  a  parked  impression  upon  their  habits 
and  characters,  but  the  undesirable  parts  of  the  impression 
may  be  modified  or  even  turned  to  good  account  tmder 
capable  leaderslhip.  It  was  remarked  at  an  Educational  Con- 
ference in  London  on  Monday  that  the  work  is  in  mamy 
ways  the  continuation  school  problem.  T'liat  may  be,  but 
those  responsible  for  it  have  a  duty  which  at  this  moment 
is  more  important  even  than  that,  and  requires  patience, 
experience,  and  tact. 

The  German  Economic  Situation.  —  In  onr  article  on 
another  page  to-day  we  quote  a  German  authority  as  reprov- 
ing the  Government  for  favouring  the  excessive  demands  of 
the  woi'kers.  Tlie  DaAy  Mail  states  that  demands  for  extrava- 
gant mcreases  in  wages  have  reached  such  a  stage  that  the 
Socialist  Government  of  Prussia  has  issued  an  official  and 
di-astic  "rebuke  to  the  working  classes.  It  sets  forth  that 
wages,  especially  during  the  war,  climbed  to  such  a  level  that 
the  moment  is  now  rapidly  approaching  when  expenditore 
will  exceed  income  in  such  trades  as  the  mines,  railways, 
and  ,aUied  industries.  Workers  are  warned  that  if  they  con- 
tinue to  press  for  still  higher  wages  German  industi-y  will 
collapse  and  univoi"sal  ruin  spread  through  the  land. 

The  Shorter  Hours  Movement.— The  Times  of  Tuesday 

contained  a  useful  review  of  the  "  Shorter  Hours  "  agitation 
that  is  now  spreading  throughout  mast  industries  of  the 
country.  It  is  written  by  our  contemporary's  Labour  Cor- 
respondent, and  concludes  thus  :  — 

"The  question  of  hours,  of  course,  is  bound  up  with  tiie 
thorny  question  of  wages  and  ti-ade  union  'safeguards,'  and 
both  of  these  questions  have  a  vital  bearing  on  the  possi- 
bility of  securing  that  enlarged  output  wliich,  according  to 
accepted  theory,  is  the  key  to  industrial  prosperity.  Already, 
in  the  engineering  and  shipbuilding  industries,  the  reduction 
of  the  working  week  from  54  hours  to  47,  without  interfer- 
ence with  the  wages  of  men  paid  at  a  weekly  time  rate,  has 
cieated  dissatisl action  among  the  men  in  those  branches  of 
the  trade  where  piece-rates  are  paid,  and  they  are  calling  for 
an  adjustment  ol  theii'  rates  to  counter-balance  the  decrease 
in  hours.  This  problem,  and  the  kindred  question  of  the 
restoration  of  trade  union  conditions,  are  too  large  to  be  dis- 
cussed here,  but,  in  the  case  of  the  trades  which  have  to 
face  foreign  competition,  though  not  to  the  »>ame  degree  in 
the  other  cases,  they  are  inseparable  from  the  question  of 
hours,  and  aliould  therefore  be  tackled  concurrently.  The 
spirit  in  which  Xhe^  are  faced  by  all  parties,  and  the  speed 
nnd  smoothness  with  which  they  are  solved,  will  have  an 
impoi'tant,  if  not  a  governing,  influence  on  the  industrial 
outlook  of  the  coming  months." 

Mr.  George  Steel,  the  works  manager  of  Messrs.  C.  A. 
Vandervell  &  Co..  .\cton  Vale,  suggested  to  the  .staff  that 
they  should  hold  a  secret  ballot  on  the  47-hour  week.  The 
shop  stewards,  in  conjvmctdon  with  the  management,  super- 
vised the  voting,  which  resulted  in  the  7.30  to  5  p.m.  scheme 
being  selecteil  by  a  very  large  majority.  Not  a  sdngle  paper 
was  .spoiled. 
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Fuller  Social  Welfare. — The  second  concert  and  dance 
of  the  season  arranged  by  the  Works  Social  Welfare  Committee  ot 
the  Ftller  ACi'CiJULATOR  Co.,  Ltd  ,  Chadwell  Heath.  E.,  was 
held  at  the  Canteen.  Woodland  Works,  on  Tuesday,  January  7th. 
llr  E.  G  Lind  presiding.  The  programme  was  entirely  provided 
by  the  employes.  So  far.  the  interest  taken  in  these  events  by  the 
workers  has  been  very  keen,  so  that  both  of  the  entertainments  have 
been  a  great  success.  The  somewhat  difficult  nuestion  of  funds  to 
cover  the  cost  of  any  entertainment,  Arc,  which  might  Ije  arranged, 
was  solved  by  the  workers  themselves,  who  suggested  that  a  col- 
lection be  made  at  any  entertainment,  and  this  method  of  covering 
out-of-pocket  expenses  has  teen  perfectly  successful.  The  Fuller 
Social  Welfare  Committee  has  been  in  operation  for  alx)ut  two 
months,  and  is  not  only  arranging  for  concerts,  dances  and 
entertainments,  but  any  employe  can  put  before  the  Committee 
suggestions  for  the  improvement  of  the  working  and  social  condi- 
tions, with  full  confidence  that  questions  thus  brought  forward  will 
receive  every  consideration.  When  the  Committee  was  first  formed 
representatives  from  various  departments  of  the  works  were  elected 
to  represent  the  workers  on  the  Committee.  The  Committte  has 
already  teen  the  means  of  arranging  improvements  in  certain 
factory  conditions,  and  is  negotiating  with  the  local  authorities 
respecting  improved  services  to  the  works,  which  will  not  only 
benefit  the  factory  in  particular,  but  the  community  in  general. 
The  directors  of  the  company  have  very  considerately  met  any  pro- 
posals that  have  been  advanced,  and  they  have  materially  helped  in 
negotiations  with  the  local  authorities. 

D.K.  Recreation  Park  at  Preston.— Messrs.  Dick,  Kerr 

AND  Co.,  Ltd.,  of  Preston,  have  purchased  the  Ashton  Park  Estate, 
Preston,  which  consists  of  about  WO  acres,  with  a  view  to  developing  a 
portion  as  a  recreation  park  for  their  employes.  It  ia  possible 
that  a  part  may  be  utilised  for  providing  housing  accommodation 
on  garden  city  lines. 

Belfast   Electrical    Men    Want    44-Hour  Week.— The 

electrical  workers  of  Messr.s.  Hari.and  &  Wolff,  Messbs. 
Workman"  i:  Clabk,  and  other  big  Belfast  firms,  have  sent  deputa- 
tions to  these  firms  in  connection  with  proposals  for  a  44-hour 
week. 

Patent  Application. — Steel  Utilities  (Inc.)  has   applied 

for  restoration  of  Patents  22.087  and  22,06.S  of  1913,  granted  to 
T.  P,  Payne  for  "  Improvements  in  metal  punching  machines." 

Patent  Regulations. — The  acceptance  of  complete  speci- 
fications delayed  under  Paragraph  IS  B  of  the  Defence  of  the 
Realm  Regulations  will  commence  in  March  next,  when  cases 
dated  191,5  and  earlier  will  te  accepted  ;  cases  dated  after  191."i  will 
be  dealt  with  in  .\pril  and  onwards. 

The  Patent  Ofiice  undertakes  to  supply  weekly,  as  published,  all 
specifications  allotted  to  any  particular  class  or  heading.  For  this 
purpose  a  selected  list  of  headings  must  te  supplied,  and  a  deposit 
account  opened. 

Xotifications  and  documents  relating  to  foreign  patents,  designs, 
~and  trade  marks,  which  are  unable  to  be  forwarded  abroad,  may 
now  te  deposited  in  the  Patent  Office  (Room  27),  with  the  object 
of  recording  the  intention  of  {he  depositor  to  do  any  act  or  file  any 
document  on  a  certain  date  at  any  foreign  patent  office.  Xo 
guarantee  is  given  that  such  procedure  will  te  of  advantage  to  the 
parties  concerned. 

Photographic  copies  of  documents.  &c..  in  the  Patent  Office 
Library  may  te  obtained  at  the  following  rates  : — Half-sheet, 
(13  in.  X  9  in.),  negative.  Is,  ;  positive.  2s.  Whole  sheet  (13  in,  x 
.18  in,),  negative,  28,  ;  positive,  4s.  .Vpplications  cannot  be  accepted 
which  would  infringe  copyright  unless  the  consent  of  the  owner 
of  the  copyright  is  obtained. 

Calendars  and  Diaries. — Now  that  the  paper  restric- 
tions have  teen  to  some  extent  relaxed,  we  suppose  electrical  firms 
will  te  placing  their  orders  for  calendars,  diaries  and  pads.  Other- 
wise, their  friends  will  feel  that  something  is  wanting  throughout 
the  year.  An  artistic  calendar  has  been  received  from  the 
Buffalo  FoRaE  Co.,  Ltd.,  Buckingham  Gate,  Westminster,  S.W. 
The  bewitching  charms  of  "  Uoria  "  will  temporarily  pacify  us  for 
the  lack  of  other  calendars  this  year. 

The  Sr.v  Electrical  Co.,  Ltd.,  of  11.S,  Charing  Cross  Road, 
London,  W.C.  2,  are  unable  to  send  out  refills  for  their  desk  memo, 
calendar  this  year,  owing  to  paper  restrictions.  Instead  thereof, 
for  this  occasion  they  have  sent  out  a  very  acceptable  wall  calendar, 
with  small  monthly  slips  beneath,  "  A  World  nf  Beauty,"  printed 
in  colour.  It  does  not  bear  their  name,  a  fact  which  will  te 
quite  sufficient  to  impress  upon  the  recipient's  mind  from  whom 
it  was  received. 

Messrs.  Thermit.  Ltd,,  of  ii75,  Commercial  Road.  London,  E.  14, 
have,  as  in  previous  years,  sent  us  one  of  their  pocket  memoranda 
books,  containing  the  usual  matter  relating  to  their  system  and 
calendars  for  1919  and  1920. 

Messrs.  Pirelli,  of  144.  Queen  Victoria  Street.  London.  E.C.. 
have  produced  an  excellent  wall  calendar  in  their  usual  form,  with 
a  block  of  daily  date  slips  placed  beneath  a  coloured  picture  of  the 
Allied  Colours  being  speeded  on  to  success  on  a  Pirelli  tire. 

We  have  to  thank  Messrs.  .]ohsson\  Phillifs,  Ltd.,  Charlton. 
for  a  very  useful  desk  blotting-pad  and  diary,  with  memo,  slips,  ic. 
providing  for  a  variety  of  wants  in  a  very  convenient  way. 

Munition  Plants  for  Sale. — The  ^Ministry  of  Mnnitions 

.    is  offering  for  sale  a  considerable  quantity  of  plant  of   various  de° 
criptions  which   has  teen  used   in  the   manufacture  of  munitions 
bnt  may  te  useful  for  ordinary  trade  purposes  ;  also   the  national 
projectile  factories  at  Renfrew,  known  respeotively  as   "  Ypres 
and  "  Aisne." 


Turbo-Alternator  Contract.— Messrs.  Dick,  Kerr  and 

Co.,  Ltd.,  have  recently  secured  a  contract  for  the  supply  ot  a 
3.000-KW,,  3,000  B,p,M.,  turbo-alternator  set,  together  with  con- 
densing plant,  to  Messrs.  Cammell,  Laird  Jc  Co.,  Ltd.  The  turbine 
will  te  of  the  Willans-Zoellv  type,  to  operate  on  steam  at  160  lb. 
pressnre,  superheated  to  ooO'  F..  and  the  condensing  plant  of  t'te 
surface  type  with  the  Willans  mtary  system  of  air  extraction,  the 
circulating,  ejector,  and  extraction  pumps  teing  driven  by  an 
auxiliary  turbine  which  will  exhaust  into  a  feed  heater.  The 
turbo-alternator,  by  Messrs.  Siemens,  will  supply  three-phase 
current  at  3,300  volts,  50  cycles,  and  will  te  fitted  with  an  over- 
hung exciter. 

Trade  Union  Restrictions. — The  Times  Labour  Corres- 
pondent states  that  the  Bill  for  redeeming  the  Government's 
pledge  that  Trade  Union  rules  and  workshop  customs  shall  be 
restored,  has  teen  di'afted  by  the  Ministry  of  Lateur,  and  will  come 
before  the  new  Parliament  at  an  early  date.  He  says  that  the  Bill, 
as  drafted,  requires  that  employers  shall  restore  the  .4<ifiix  quo  as 
and  when  required  by  the  Trade  Unions  concerned,  and  the  Govern- 
ment will  presumabl.v  be  armed  with  powers  to  coerce  any  evasive 
employer.  He  adds  later  that  the  Unions  are  disinclined  to  enter 
upon  discussions  or  negotiations  until  the  Government  pledges  are 
legislatively  confirmed.  Our  readers,  however,  will  rememter 
that  Mr.  Barnes,  in  some  of  his  speeches,  has  advanced  proposals 
for  a  bargain  in  which  the  restrictions  are  to  te  sacrificed  by  the 
men  in  exchange  for  shorter  hours  and  other  improvements  in 
conditions.  But  the  men,  who  are  stated  to  demand  legislation 
before  negotiation,  have  not  waited  for  legislation  tefore  they  have 
embarked  upon  a  widespread  and  growing  movement  for  shorter 
hours. 

Bankruptcy  Proceedings. — R.  E.  Coxnold.  late  elec- 
trician (now  a  memter  of  the  R.X.A.S.),  Canterbury. — Last  day  for 
receipt  of  proofs  for  dividend  January  25th.  Trustee,  Mr.  J.  0. 
Morris,  O.R.'s  Office.  iS.Sa,  Castle  Street,  Canterbury. 

Roger  W.  Wallace,  barrister-at-law,  for  many  years  a  director 
of  London  electricity  supply  and  other  companies,  applied  for  his 
discharge  from  bankruptcy  on  Tuesday  last.  The  Receiver  had 
referred  to  bankrupt's  rash  and  hazardous  speculations.  The 
discharge  was  suspended  for  three  years. 

Chas. Mayfield.  electrical  engineer,  Clifton, Bristol. — Creditors 
petition  filed.  December  ISth.     Receiving  order  matle  .January  10th. 

Book  Notices.—"  How  to  Deal  with  Different  Kinds  of 
Fires."  By  Sidney  G.  Gamble,  F.S.I.,  A.M.Inst.C.E.  January. 
1919.  Pp.  50.  London:  The  Committee,  8,  Waterloo  Place,  Pall 
Mall,  S.W.  1.  Price  :is.  6d.^Those  generally  in  charge  of  works 
and  property  cannot  te  expected  to  have  either  the  necessary 
experience  or  knowledge  to  enable  them  to  handle  advantageously, 
or  deal  efficiently  with,  an  outbreak  of  fire,  especially  if  the 
materials  are  not  the  ordinary  combustibles.  For  this  reason  the 
British  Fire  Prevention  Committee  has  issued  this  "Red  Book." 
No.  2ol.  in  the  preparation  of  which  it  has  had  the  co-operation 
of  Mr.  Sidney  G.  Gamble,  late  second  officer  of  the  London  Fire 
Brigade,  who  has  had  a  life-long  experience  of  handling  fires  ot 
every  description.  The  first  part  of  the  book  gives  general  inform- 
ation on  the  subject  and  the  effect  of  water,  steam,  chemicals.  A:c.. 
applied  from  different  forms  of  fire  appliances.  Fires  of  frequent 
occuiTence  are  dealt  with  in  this  part.  The  second  part  of  the  book 
takes  numerous  materials  and  kinds  of  fire  in  turn  alphatetically 
from  .\.  alchohol.  to  z,  zoological  collections,  including  many 
chemicals,  explosives.  i^;c.  L^seful  scientific  data  have  teen  added, 
with  an  appendix  on  spontaneous  combustion,  and  a  list  of  enact- 
ments tearing  on  the  fire  question.  A  limited  number  of  copies 
can  be  obtained  from  the  offices  of  the  Committee, 

Must  lie  Trade  in  Tenth.-:/  By  A.  Watkins.  Hereford  :  Watkins 
Meter  Co.  Price  3d. — In  this"  brochure  the  author  advocates 
"'octaval."  in  preference  to  decimal,  coinage.  He  finds  fault  with 
our  present  coinage,  and  insists  on  the  merits  of  binary  division, 
for  which  he  thinks  the  Anglo-Saxon  race  has  an  instinctive 
affection.  The  proposed  octaval  coinage  consists  of  the  sovereign, 
divided  into  eight  half-crowns,  which  in  turn  are  sub-divided  into 
eight  groats  (of  3fd.  present  value),  and  these  again  into  eight 
"  cents  "  (n id.).  Xeedless  to  say.  a  special  arithmetic  is  required 
to  deal  with  this  coinage,  as  the  digits  ^  and  9  are  not  used  except 
for  full  sovereigns.  To  pursue  the  matter  further  would  te  to 
w.iste  space. 

■  Annual  Report  of  the  Director  of  the  Bureau  of  Standards." 
Year  ended  June  30th,  1918.  Washington  :  Government  Printing 
Office. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  XXI,  Part  12. 
December  31st,  1918.  London  :  E.  &  F.  N.  Spon,Ltd.  Price  Is.  Gd. 
net  each. 

Xo.  3  of  the  I 'mil  11  Juiirmil  has  been  issued  by  Messrs.  Higgs  and 
Hill,  of  Crown  Works.  South  Lambeth  Road.  S.AV. ;  it  contains  a  full 
account  of  the  extensive  public  building  works  activities  of  tlie 
firm— huts,  hospitals,  aerodromes,  gun  and  searchlight  stations — 
and  of  the  employes"  war  funds,  canteen  arrangements.  Roll  of 
Honour,  ice. 

Social.— The  employe's  of  tlie.<SiLioniViTE  Insilator 
Co.,  Ltd  .  f  pent  a  pleasant  evening  at  a  New  Year  party.   A  numter 

of  ex-eniploye>)  of  the  Southall  factory  were  present,  and  hearty 
appreciation  was  shown  of  the  arrangements  made  by  Mr.  Dowton, 
works  manager,  and  Mrs.  Jordan,  manageress. 

Football. — The  match  between  the  Magnet  F.C.  and 
Claremont  F.C,  played  at  Tulse  Hill  last  Saturday,  ended  in  a 
victory  for  the  latter  by  6  goals  to  2.  The  ground  was  in  a  very 
bad  condition. 
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The  Change-Over  ia  Germany.  —  The  Iledderuhcini 
Copper  ii  South  German  Cable  Works  Co.  states  that  the 
change  over  from  war  to  peace  work  in  itself  has  not  been 
very  difficult,  as  the  matter  has  chiefly  concerned  the  pro- 
duction of  semi-finished  manufactures  for  peace  purpo>ses 
instead  of  for  war  work,  necessitating  the  output  of  tine 
instead  of  coarse  work.  The  adoption  of  the  8-hour.s  day- 
would  (iroatly  increase  the  cost  of  productiitn  in  the  long  run. 
The  directors  of  the  Voigt  &  Hacflner  AG.,  of  Fran  k  fort -on- 
Main  .<t;it<>  that  although  vei-y  t-onsiderable  anny  ordere  have 
Ijeen  cancellod  tlie  transition  to  iieaoe  work  has  been  com- 
pelted  ea.«ily.  a^s  an  urgent  demand  prevails  for  the  company's 
manufactures  in  connection  with  central  station  requirements. 
'Phis  fact  apphes  not  only  to  the  home  market,  but  a  deniaiid 
iilso  <  xist.--  from  Holland,  Switzerland,  .ind  fw^andinana. 
although  this  l)U.siiie.s.s  is  said  to  be  endangered  through  the 
interferemv  of  the  .■Mlics  with  the  German  export  trade. 

Enemy  Restoration  of  French  Machinery. — The  Jiui/i/ 

Telegraph  correspondent  at  Paris  quotes  a  Ck>rman  wireless 
as  saying  that  all  was  ready  on  Monday  in  (ienuany  for  the 
delivery  of  plant,  machinery,  and  implements  for  the  des- 
troyed factories  and  works  in  tlae  North  and  East  of  France. 
These  incJude  6,440  electric  machines  of  117,000  h.p.,  and  300 
other  machines,  and  at  the  depot  of  Bremen  4,500  machines 
and  implements,  valued  at  20,000,000  marks,  of  Swiss  origin, 
■svhich  can  be  placed  at  the  disposal  of  the  Entente  a.s  com- 
pensation. Besides  this,  there  are  400  tons  of  le;ither  belt- 
ing, 100  tons  of  .similar  textile  fabrics,  and  00,000  other 
articles  in  leather  for  special  industries.  All  these  can  be 
placed  immediately  in  fhe  hands  of  the  Entente  Powers.  If 
the  situation  remains  unchanged  in  Upper  Silesia  40,000 
tons  of  zinc  can  be  given  over  without  delay. 

Our  contemporary  quotes  General  von  Winterfeld  as  say- 
ing : — "The  German  Government  declares  itseJf  prepared  t-o 
restore  that  machinery  which  was  removed  from  the  occu- 
pie<l  tenitoi-y  which  can  be  returned  forthwith,  and  also  that 
macliinery  which  was  sold  to  Gennan  war  industry,  the  re 
purchase  of  which  is  pos.sible  in  accordance  with  agreement 
wifli  its  rightful  present  owners.  The  preliminaiy  work  for 
the  giving  back  of  that  machinery  has  already  been  com- 
menced. ...  In  all  drcumstances.  refusal  must  be  made 
to  the  demand  that  machines  which  were  carried  off  shall 
be  replaced  by  the  giving  up  of  machines  which  are  abso- 
lutely essential  to  Gennan  industry,  for  thereby  the  economic 
waj'  deprecated  by  President  Wilson  would  be  carried  on  in 
another  form,  and  within  measm-able  time  Germany  would 
bf-  excluded  from  the  world's  markets. 

Eight-Hour  Day  in  Iron  and  Steel  Works. — A  meetine; 
of  employers  and  workmen  from  the  Midlands,  Shropshire, 
Ijancashire,  Yorkshire,  and  Derbyshire  was  held  in  Binning- 
ham  on  Monday  to  consider  the  eight  hours  qliestion.  .\bout 
8.5  iron  and  steel  works  were  represented,  and  after  a  long 
discussion  the  principle  of  an  eight-hour  day  was  agreed 
upcm,  and  a  committee  was  appointed  to  woi'k  out  details. 
Work  under  the  new  system  will  begin  on  the  first  Monday 
in  Pebraary.  There  will  be  a  re-an-angement  of  wages. — 
Dailv  Chronicle. 

Non-Ferrcus    Metal    Industry  Act. — The  issues  of  the 

Loiidiin  Giizeite  for  .January  Kith  and  Uth  contain  further  additions 
to  the  list  of  licences  granted  under  tlie  Act. 

Australian    Trade  Commissioner   in    London. — Tjient.- 

Oolonel  Hurley  has  been  appointed  a  Trade  Comiiissioner  to  repre- 
sent the  interests  of  the  State  of  New  South  Wales  in  London, 


LIGHTING  AND  POWER  NOTES: 

Arbroath. — Street  Lighting. — The  Lighting  Com- 
mittee has  postponed  until  next  season  a  proposal  to  light  the 
streets  with  electricity. 

Ardsley. — Street  Lighting. — The  U.D.C.  has  invited 
the  Electrical  Distribution  of  Yorkshire  to  quote  terms  for  lighting 
the  public  lamps  adjacent  to  the  mains. 

Ashton-under-Lyne.' — "Wages. — An  increase  of  ;'>s.  per 
week  is  to  be  paid  to  the  employe's  of  the  Corporation  electricity 
department,  in  accordance  with  the  recommendation  of  the  Associa- 
tion of  Lancashire  and  Cheshire  Electricity  Undertakings. 

Athy  (Co.  Kildare).— Proposed  E.L.— The  U.D.C.  has 
decided  to  apply  for  a  loan  tor  an  electric  lighting  scheme. 

Australia. — Sydney. — The  E.L.  Committee  has  recom- 
mended the  City  Council  to  authorise  Messrs.  Preece,  Cardew. 
Snell  &  Rider  to  obtain  tenders  for  boilers,  coal  and  ash  handling 
plant.  &c..  required  at  the  electricity  works  :  the  estimated  cost  is 
£85,000. 

E.L.  Schemes. — The  residents  at  Yeronga  (Q.)  have  requested  the 
Stephens  Shire  Council  to  distribute  electricity  within  their  area. 
The  X.  Fremantle  (W.A.)  Council  is  obtaining  a  loan  of  £4, .500  for 
the  distribution  of  electricity,  which  is  to  be  obtained  in  bulk.  The 
Merredin  (W.A.)  Roai  Board  is  inviting  applications  for  the  right 
to  install  an  E.L.  scheme  in  the  town  of  Merredin. — Tender.''. 

Banbridge.— Proposed  E.L.— Tlie  U.D.C.  is  to  consider 
the  question  of  applying  for  an  E.L.  prov.  order  at  its  next 
meeting, 


Ballymoney. — Proposed    E.L. — A    company,    with    a 

capital  of  £8,000,  has  been  formed  for  the  purpose  of  establishinR 
an  E.L.  scheme  in  the  town,  and  a  site  for  the  power  station  is 
under  consideration. 

Belfast. — Mains  E.\TENSiONS.-7-Subject  to  satisfactorj 
agreements  as  to  the  price  to  be  charged  for  energy,  and  to  the  advice 
of  Sir  John  Snell,  the  Electricity  Committee  has  decided  to  extend 
the  mains  to  the  Montpottinger  district, 

Bovey    Tracey     (Devon).— Street     LKarriNo. — The 

U.D.C.  has  accepted  the  offer  of  the  E.L.  Co,  for  public  lighting,  at 
t2  lOs.  i)er  lamp  per  annum. 

Bradford. — PRorosED  New  Plant. — The  Electricity 
(Committee  has  recommended  that  application  be  made  to  the 
L.G.B.  for  sanction  to  borrow  .C'iiiu.lL'.')  for  additional  plant  at  the 
works  at  Valley  Road  and  Rolton  Roml,  as  follows :— Turbo- 
generator, complete  with  condensing  plant  and  auxiliaries  ;  three 
tioilers,  tans,  chimneys,  pipes  and  boiler-house  extension ;  four 
forced-draught  cooling  towers  ;  extensions  to  suction  ash  plant ; 
three  rotary  converters  at  Bolton  Road  works  ;  cable-ducts  from 
Bolton  Road  works  to  Valley  Road  works  ;  portal)le  coal  elevator. 

Dartford. — Battery  Maintenance. — Tlie  U.D.C.  has 
decided  not  to  agree  to  the  increased  payment  applied  for  by  the 
Premier  Accumulator  Co.  for  the  maintenance  of  the  battery  at  the 
electricity  works. 

Douglas  (Isle  of  Man).— Proposed  E.L.— A  proposal 

before  the  T.C.  to  consider  the  question  of  purchasing  the  E.L. 
plant  at  the  Knockaloe  P.  of  W.  Camp  for  municipal  purposes  was 
defeated. 

Dublin. — The  E.S,  Committee  has  accepted  the  guarantee 
of  Dublin  Shipbuilding,  Ltd.,  North  Wall,  to  take  a  supply  of  elec- 
tricity for  a  period  of  10  years,  in  accordance  with  arrangements, 
with  the  Admiralty.  A  site  for  a  sub-station  at  North  Wall  has 
been  obtained. 

Loan  Sanction. — The  Committee  has  obtained  L.G.B.  sanction 
to  a  loan  of  £32,000  for  extensions  and  the  provision  of  new 
plant. 

Electric  Light  in  the  Arctic. — The  ,/oiininl  of  Eler- 
tririti/  states  that  Mr.  MacMillan  and  his  party  of  explorers 
took  a  marine  generating  set  with  them  into  Crocker  Land  on  their 
last  expedition.  It  was  installed  at  their  lodge,  and  proved  to  be  a 
splendid  fortification  against  the  six-montha-long  nights.  A  head- 
light over  the  front  door  threw  its  beams  10  miles  over  the  ice, 
and  the  electric  globes  inside  were  an  improvement  over  the 
murky  gloom  of  their  old  stand-by,  the  blubber  lamp. 

Glasgow. — Proposed  E.vtensions. — The  estimated  costs 
lor  the  erection  of  new  plant  and  additions  to  existing 
plant  for  the  T.C.  electricity  department  are  as  follows  : — 
Waterloo  Street,  £15,000;  Poss'ilpark,  £5,000;  Polmadie,  £5,000; 
Linthouse,  £4,000  ;  Dennistoun.  £3,000  :  and  Springburn.  £3,000. 

Hospital  Lighting. — The  gas  and  electricity  engineers  are  to 
report  to  the  T.C.  on  a  proposal  to  supply  electric  light  at  Belve- 
dere Hospital,  in  place  of  gas. 

New  Sub-Station,  kc. — The  Electricity  Committee  has  recom- 
mended the  transference  of  ground  from  the  tramway  department 
at  the  Whitevale  depot  for  the  extension  of  the  electricity  sub- 
station, and  at  the  Kinning  Park  depot  for  the  erection  of  a  new 
sub-station  ;  also  that  the  Partick  destructor  works  be  transferred 
from  the  Cleansing  to  the  Electricity  Department. 

Gravesend.  —  Proposed  Extensions.  —  The  T.C.  has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  aloan  of  £  25,000,  for  the 
provision  of  a  2.000- Kw.  generating  set  at  the  electricity  works. 

Hasltngden. — Year's  AVorking.— There  was  a  gross 
profit  of  £1,313  on  the  working  of  the  Corporation  Electricity 
Department  for  the  year  ending  March  31st  last.  The  net  profit 
was  £100,  against  £208  in  the  previous  year,  and  this  has  been 
carried  to  the  renewals  fund,  which  now  amounts  to  £991. 

Heywood. — Proposed  Loan. — The  T.C.  has  decided  to 
apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £11,00)  for  the  com- 
pletion of  the  bulk  supply  scheme  and  the  provision  of  new  e,h.t, 
mains. 

Houghton-le-Spring. — Street  Lighting. — Owing  to' 
the  increased  charges  for  gas,  the  U.D.C.  has  asked  the  E.L.  Co.  to 
tender  for  street  lighting. 

India. — AYater  Power. — The  Maharajah  of  Gwalior  has 
sanctioned  an  investigation  into  the  Sindh  hydro-electric  scheme, 
and  a  special  survey  division  is  being  organised,  which  it  is  hoped' 
will  be  in  a  position  to  submit  the  necessary  data  to  the  Durbar  for 
approval  within  six  months. — Indian  Knijineefinn. 

Limerick.  —  Price  Increase.  —  The  Corporation  has; 
increased  the  price  of  electricity  from  8d.  to  9d.  per  unit.  The. 
pre-war  price  was  5d. 

Londonderry.  —  Xew  Slb-Statiox. — The  electrical 
engineer  has  reported  that,  owing  to  the  overloading  of  the  main" 
cables,  it  will  be  necessaay  to  provide  a  substation  in  the  Carlisle* 
Square  district, 

Liverpool. — Li  an  article  on  reconstruction  problems  in, 
Liverpool,  Sir  Andrew  Petrie  recommends  the  construction  of  ai 
new  electric  power  station  at  Garston  and  the  extension  of  thaj 
tramway  system. 
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Manchester. — E.L.  Failure. — An  underground  explo- 
sion in  Albert  Street,  last  Saturday,  damaged  an  electric  cable  and 
severed  about  600  telephone  wires.  The  electric  supply  was 
temporarily  cut  off  in  the  district. 

Wages  —\t  a  meeting-  of  the  T.C..  last  week,  Councillor  Dag:nall. 
in  askin?  for  permission  to  make  a  rearrangement  in  the  payment 
of  bonuses  to  officials  of  the  Electricity  Department,  remarked  that 
there  was  a  great  deal  of  unrest  among  the  electrical  workers  of  the 
Corporation,  and  some  officials  were  leaving  for  better  and  more 
remunerative  work  elsewhere.  The  Council  agreed  to  send  the 
question  back  for  further  consideration.'; 

Oldham. — Bulk  Supply. — The  Electricity  Committee 
has  decided  to  quote  for  a  supply  of  electricity  in  bulk  to  Rochdale 
Corporation. 

Proposed  Extessioss. — At  a  meeting  of  the  T.C..  last  week,  it 
was  stated  that,  at  its  next  meeting,  the  Council  would  be  asked  to 
sanction  the  borrowing  of  about  £250,000  for  the  extension  of  the 
electricity  undertaking. 

Peterborough. — Year's  Working. — During  the  year 
ended  March  :ilst.  1918,  999,.511  units  were  sold  by  the  Corporation 
electricity  department,  against  915.142  in  the  previous  year.  One- 
fourth  of  the  output  was  used  for  lighting  purposes  and  three- 
fourths  for  power.  The  load  factor  was  190.5  per  cent.,  compared 
with  1899  in  the  preceding  year  and  about  1.")  per  cent,  before  the 
war.  The  total  cost  was  2'666d.  per  unit,  including  working  costs, 
l'523d.,  and  capital  charges,  1143d.  The  financial  result  was  a  net 
loss  of  £551. 

St.    Helens. — Proposed  Loan. — The  T.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £2,000  for  the 
extension  of  the  electricity  mains  to  the  new  works  of  Messrs. 
Vickers,  Ltd. 

Stretford. — Loan  Sanction. — The  T.C.  has  received 
L.G.B.  sanction  to  a  loan  of  £2fi,100  for  electricity  purposes  ; 
*;  1.125  is  for  the  purchase  of  a  site  for  a  sub-station  :  £3,500  for 
the  erection  of  a  sub-station;  £12,725  for  rotary  converters  and 
switchgear  ;  and  £  8.750  for  mains. 

Swansea. — Price  Increase. — ^The  Electricity  Com- 
mittee has  increased  the  charges  for  electricity  by  a  further  12j  per 
cent.,  a  total  of  25  per  cent,  over  pre-war  charges. 

Walsall. — Proposed  Loan. — The  T.C.  has  decided  to 
apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £11.000  for  elec- 
tricity purposes,  including  transformers  and  switchgear,  £2,322  ; 
mains  extensions,  £5,537  ;  services,  £363  :  and  a  rotary  converter, 

.<  2,778. 

Watford. — Proposed  Loan. — The   U.D.C.   has  decided 

to  apply  for  a  loan  of  £15,000  for  the  installation  of  a  1,250-KW. 
set. 
Whitstable. — Proposed     Municipal     Control. — The 

U.D.C.  has  decided  to  ascertain  whether  the  Electricity  Co.  is 
prepared  to  dispose  of  its  undertaking  to  the  Council. 

Wolverhampton.  —  Mains    Extensions. — Subject    to 

L.G.B.  consent  to  the  necessary  loan,  the  electricity  mains  are  to  be 
extended,  at  a  cost  of  £4,755. 

Worthing. — Proposed  Loan. — The  T.C.  has  decided  to 
apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £  16,392  for  the  exten- 
sion of  the  mains  and  the  provision  of  a  Diesel  engine  and  a 
transformer,  and  a  loan  of  £7,293  for  the  extension  of  the  electricity 
supply  to  Broadwater. 


TRAMWAY  AND  RAILWAY  NOTES. 


Argentina. — Strike. — Owing  to  the  general  strike,  all 
railway  and  tramway  services  have  been  suspended  ;  several  tram- 
cars  have  been  burnt  by  the  strikers. 

Belfast. — A  Si.x-day  Week. — The  Corporation  has 
granted  the  tramway  employes  a  six-day  week,  in  place  of  the  seven 
days  worked  at  present. 

Blackburn. — Strike. — The  strike  of  tramway  employes 
threatens  to  spread  over  the  whole  of  Lancashire.  It  originated 
over  some  employes,  who  were  not  members  of  the  Tramway  and 
Vehicle  Workers'  Union,  working  on  Christmas  Day.  These  men, 
who  belong  to  a  different  Union,  are  still  working,  and  a  50  per 
cent,  service  is  being  miintained.  The  Colne  branch  of  the  Union 
has  voted  in  favour  of  a  strike.  A  one-day  strike  took  place  at 
Accrington,  consequent  on  the  through-running  of  the  Blackburn 
cars  ;  the  men  returned  to  work  on  the  understanding  that  no 
Blackburn  cars  should  run  into  Accrington  until  the  dispute  was 
settled.  The  33  Lancashire  and  Cheshire  branches  of  the  Union 
have  been  asked  to  take  a  ballot  on  the  question  of  a  general  strike, 
and  are  said  to  be  generally  in  favour  of  a  strike.  The  time-limit 
fixed  by  the  T.C.  in  which  employi's  would  be  reinstated  if  they 
returned  to  work,  expired  at  noon  on  Monday,  but  only  three  men 
had  then  returned.  The  strikers  expressed  their  determination  to 
hold  out  until  it  was  made  a  condition  of  employment  with  the 
tramway  department  that  the  men  should  join  the  Union. 

Blackpool. — Tramway  Purchase. — The  Bill  promoted 
by  the  Corporation  for  the  purchase  of  the  undertaking  of  the 
Blackpool  and  Fleetwood  ,Tramroad  Co.  contains  proposals   for 


linking-up  the  system  with  that  of  the  Corporation,  at  an  estimated 
cost  of  £15,000.  The  total  price  is  £284,000,  including  £4.000 
compensation  to  the  directors  as  fire  years' fees,  and  £10,000  to 
Mr.  John  Cameron,  the  secrefaiy  and  manager  of  the  company. 
The  sale  took  effect  from  January  1st  last,  but  the  company  is 
carrying  on  until  Parliamentary  sanction  to  the  transfer  is 
received, 

Bradford. — New  Trajicars. — The  Tramways  Com- 
mittee has  given  authority  for  a  trial  car  to  be  built,  6  in.  less  in 
height  than  the  present  cars. 

Track  RENEWALS.^The  Tramways  Committee  proposes  to  in- 
form the  L.G.B.  that  the  relaying  and  doubling  of  the  tramway 
track  from  Tyrrel  Street  to'Listerhills  Road  is  urgently  necessary. 

Brazil. — Proposed  Electric  Railway. — The  Chamber 
of  Deputies  is  considering  a  petition  for  a  concession  to  construct 
an  electric  railway  from  Cascalheira  to  Oyapock, — Finuncier. 

Chile. — Strike.' — Men  employed  by  the  Chilean  Electric 
Tramway  Co.  at  Santiago  are  stUl  on  strike.  General  labour  unrest 
is  evident  throughout  Chile. — Tlie  Timex. 

Continental. — Italy. — The  Societii  Elettrica  Bresciana 

proposes  to  increase  its  capital  from  25,000,000  lire  to  34,000,000 
lire  for  the  purpose  of  extending  its  electric  raQ way  network  in 
the  Province  of  Brescia. 

France. — Owing  to  the  River  Seine  overflowing  and  flooding 
the  streets,  the  tramway  service  in  several  districts  of  Paris  had 
to  be  suspended  last  week. 

Cumberland. — Proposed  New  Railway. — It  is  pro- 
posed to  construct  a  railway  along  the  Cumberland  coast,  from 
Silloth  to  Maryport. 

Glasgow. — Goods  Traffic. — The  Tramways  Committee 
has   inaugurated    a  parcel    service    on    the  Glasgow-Uddingston 

route. 

Gloucester. — Wages. — The  T.C.  lias  increased  the  war 
bonus  of  technical  assistants  employed  by  the  tramway  department 
to  28s.  6d.  per  week,  and  of  all  other  employes  from  18s.  to  24s. 

Grimsby. — Strik  e. — The  strike  at  the  municipal  electricity 

works  came  to  an  end  on  Monday,  last  week,  and  the  naval  con- 
tingent, which  had  maintained  the  supply,  was  withdrawn.  The 
new  agreement  is  for  a  47-hour  week,  with  one  break  daily  for 
meals. 

Haslingden.— Year's  Working. — -For  the  year  ended 
March  31st  last,  the  gross  profit  of  the  Corporation  tramway  depart- 
ment was  £2,386,  against  £933  in  the  previous  year, 

Leeds: — (tOODs  Traffic. — The  facilities  on  the  Cor- 
poration tramway  parcel  delivery  system  have  been  extended, 
and  a  through  service  has  been  established  between  Leeds.  Brad- 
ford, Halifax,  and  the  heavy  woollen  district. 

Accident. — Tramway  traffic  was  greatly  disorganised  by  fog  on 
Monday.  Xn  unknown  man  was  knocked  down  and  killed  by  a 
tramcar. 

Lincoln. — Surface-Contact  System. — Owing  to  the 
burning  out  of  an  underground  cable,  part  of  the  Corporation 
surface-contact  tramway  system  became  electrified  on  January 
6th.  Several  persons  had  narrow  escapes,  and  a  horse  was  killed 
before  the  pressure  could  be  cut  off, 

London. — Central  London  Railway. — The  B.  of  T. 
has  extended  the  time  for  the  completion  of  the  enlargement  of 
the  tunnels  and  for  the  exercise  of  certain  financial  powers  autho- 
rised by  the  C.L.R.  Act,  1914,  by  one  year  from  July  8th,  1919. 

Threatened  Strike, — Owing  to  the  refusal  of  the  Railway 
Executive  Committee  to  extend  to  them  the  47-hour  week 
granted  to  the  railway,  the  workers  at  the  Chelsea  power  station 
threatened  to  strike  at  5  p.m.  on  January  9th,  but  on  the  chairman 
of  the  Committee  (Sir  Herbert  Walker)  agreeing  to  meet  the  repre- 
sentatives of  the  E,T.U.  on  the  13th  inst..  the  strike  notice  was 
withdrawn.  The  strike  would  have  affected-  all  the  London  tube 
railways,  with  the  exception  of  the  Central  London. 

At  a  conference  on  Monday  between  the  E  T,U,  and  the  Railway 
Executive  Committee,  it  was  agreed  to  establish  a  47-hour  working 
week  for  day  workers  on  all  railways  as  from  January  Ist,  and  a 
48-hour  working  week  in  all  generating  and  sub-stations  in  the 
United  Kingdom,  to  come  into  operation  on  Februiiry  1st.  W.ages 
are  to  be  adjusted  on  existing  rates. 

Manchester. — New  Tramcars.— The  Tramways  Com- 
mittee has  commenced  the  construction  of  100  new  tramcars. 

M-usselburgh. — Proposed  E.vtexsion. — A  scheme  is  on 
foot  for  the  extension  of  the  tramway  system  to  Tranent. 

Newcastle-on-tyne. — Accident. — Traffic  was  much  im- 
peded by  dense  fog  on  Monday:  a  merchant's  trolley  was.  run 
iato  by  a  tramcar  and  cut  completely  in  halves.  The  driver  and 
horse  of  the  trolley  were  injured,  but  not  seriously. 

South  Shields. — Proposed  Extensions.  —  The  Tram- 
way Committee  proposes  to  proceed  with  an  extension  scheme 
sanctioned  in  1915,  and  the  sanction  of  the  Treasury  to  the 
necessary  loan  is  being  sought. 

Stockton. — Proposed  Extensions. — The  R.D.C.  has 
decided  to  oppose  the  Bills  of  the  Stockton  and  Middlesbroug.. 
Corporations  to  construct  tramways  in  the  parish  of  Billinghan.. 
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Southport.  —  Year's  'Workisct.  —  The  report  of  the 
Corporation  tramway  depirtment  for  the  vear  ended  March  last, 
shows  receipts  ot  £'i-2,o^2.  including  £1,513  from  three  months 
running  of  the  Southport  Tramway  Co  s  undertakings,  which  has 
now  been  acquired  by  the  Corporation  On  its  own  system  the 
receipts  showed  an  increase  of  £3.310,  and  constituted  a  record.  The 
gross  pront  of  £  1U,26:^  was  the  highest  ever  reached  ;  but  after  paying 
the  whole  of  the  capital  charges,  there  was  a  net  loss  ol  £IU3. 
The  total  car-mileage  was  .")73.!i9S.  Passengers  carried  on  the 
Corporation  system  increased  from  5,020,088  to  .".,SO»,;mVO,  and 
520,492  units  were  used,  or  '927  per  car-mile. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

A  Police  Wireless   Installation. — The  7'.  h/h/   7'.   A;//' 

gives  an  outline  of  the  work  done  by  the  wireless  telegraph  branch 
of  the  Xew  York  Police  Department.  It  shows  that  merchandise 
estimated  to  be  worth  ^400,000  and  at  least  25  lives  have  been 
saved,  in  the  two  years  the  department  has  been  in  operation.  The 
wireless  tower  is  on  the  roof  of  the  police  headciuarters,  and  the 
sea-going  end  on  board  the  police  boat  Pativ!.  which  covers  the 
harbour.  Two  thousand  messages  have  been  handled,  the  head- 
quarters being  able  to  receive  messages  from  a  distance  of  1,500 
miles,  and  to  transmit  them  300  miles. 

Automatic  Telephones. — An  automatic  e.\ohange  is  to  be 
opened  shortly  at  Stockport.  This  will  be  the  twelfth  in  the  Pro- 
vinces since  the  first,  at  Epsom,  the  nearest  to  London,  was  opened 
in  May,  l;il2. 

New  London  Exchanges. — According  to  the  daily  Press, 
several  new  telephone  exchanges  are  to  be  opened  shortly  in 
London,  several  of  which  will  be  automatic  exchanges. 

Snowstorms. — During  the  snowstorm  at  the  beginning 
of  last  week  the  telephone  exchange  at  Hipparholme  caught  fire 
owing  to  broken  wires  coming  into  contact  with  overhead  tramway 
wires. 

A  detachment  of  R.E  's  helped  to  repair  the  broken  telephone 
and  telegraph  wires  at  Manchester. 

Owing  to  the  heavy  fall  of  snow  and  consequent  breakdown  of 
the  block  telegraph  wires  in  Lancashire,  Yorkshire,  and  Derbyshire, 
there  was  considerable  delay  to  passenger  trains. 

United  States. — The  Federal  Court  dismissed  the  suit 
by  the  Commercial  Cable  and  Commercial  Pacific  Cable  Companies 
to  restrain  the  United  States  Postmaster-General  (Mr.  Burleson) 
from  taking  over  the  cables,  on  the  ground  that  it  had  no  jurisdic- 
tion in  the  matter. — Finuifier. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Aberdeen. — Corporation  Electricity  Department.  Five- 
ton  tipping  wagon  for  cjals.  Electric  vehicle  preferred,  but  not 
essential.     See  "Official  Notic3s"  January  10th. 

Australia.— Sydsey. — April  28th.  Citj  Council.  Supply 
and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.  A  copy  can  be 
seen  at  the  Inquiry  Office  of  the  Department  of  Overseas  Trade 
(.Development  ,.*c  Intelligence),  London. 

Melbourne.— March  lOth.  City  Council,  One  5,000-KW.  frequency 
changer,  high-tension  switchgear.  Specification  (£1  Is.)  from  City 
Electrical  Engineer.  ' 

Aylesbury. — B.C.  200  to  400-Kn'.  internal-combustion 
engine  and  dynamo  complete.     See  "  OlEcial  Notices ''  to-day. 

Belfast. — February  24th.  Filectricity  Department.  One 
50-ton  overhead  travelling  crane,  one  5-ton  overhead  hand  crane, 
and  two  3-ton  travelling  electric  cranes;. two  24-in.,  one 
5  in.  and  _  one  3-in.  electrically  -  driven  centrifugal  pumps; 
five  cast-iron  water  storage  tanks. 

Halifax.— The  Electricity  Committee  has  instructed  the 
Electrical  Engineer  to  obtain  quotations  for  the  supply  of  a  coal 
conveyor. 

Hammersmith. — B.C.  The  Electricity  Committee  reports 
that  Messrs.  Cory  Bros.  &  Co.,  Ltd.,  the  coal  contractors,  notify 
that  owing  to  the  increase  in  the  cost  of  lighterage,  their  prices 
will  be  advanced  all  round  3d.  per  ton  from  December  Ist,  bringing 
the  total  cost  of  coal  as  follows  :  Hucknall  27s.  10}d.  per  ton  : 
G.T.H.  peas  30s.  2^1.  ;  G  H  H  slack  2  js,  iii. :  Aberclwyd  303.  3Jd.  ; 
G.H.H.  peas  31s.  2id. 

The  Committee  reports  that  on  the  question  of  the  diversion  of  coal  sup- 
plies the  Coal  Controller  states  that  the  necessity  for  the  diversion  arose 
out  of  the  national  emergency,  vvnich  left  the  Department  no  alternative 
bat  to  suspenS  deliveries  to  thoje  undertakings  more  favourably  placed,  lo 
assist  in  maintaining  in  the  public  interest  the  continuation  of  the  requisite 
light  and  power  in  the  districts  affected,  and  it  was  anticipated  that  any  in- 
convenience or  additional  expense  thereby  caused  to  those  undertakings 
and  Corporations  who  were  in  a  position  to  render  this  assistance,  would 
be  accepted  as  inseparable  from  the  gravity  of  the  national  situation.  -^ 


Leeds. — The  Tramways  Committee  has  been  authorised  to 
accept  a  tender  for  a  negative  booster  for  the  Crown  Point 
Sfenerating  station,  at  a  cost  not  exceeding  £2,600. 

Sheffield. — Corporation  Water  Department.  Tavo  3-ton 
steam  locomotive  cranes  and  one  r.  ton  electric  locumotive  crane. 
D.o.,  4i;0/500  volts.     See  "  Official  Notices  '  .January  10th. 

Spain.-  The  municipal  authorities  of  Biinui  (Province  of 
Valencia!  liave  lately  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  five  years. 

llxbridge. — -lanuary  21st.  1\D.C.  2.5-h.p.  a.c.  motor 
for  the  sewerage  works.  Mr.  W.  T.  Harvey.  Clerk,  63,  High 
Street,  Uxbridge. 

Warrington. — January  28th.  Klectricity  and  Tramways 
Committee.  One  300-K\v.  and  one  5ii0-KW.  rotary  converter.  See 
"  Official  Notices"  .lanuary  lOtli. 


CLOSED. 

Battersea. — B.C.  The  Electricity  ( 'oramittee  recommends 
that  the  price  of  coal  supplie,d  by  the  contractors,  Messrs.  Rose, 
Smith  &  Co.  and  Messrs.  Foster  &  Co.,  be  further  increased  by  3d. 
per  ton,  in  consequence  of  the  increased  wages  granted  to  dock 
workers,  kc,  liy  the  Committee  of  Production. 

K.H.T.  switchgear,  £420.     General  Electric  Co.,  Ltd.  (accepted). 

Bradford. — Electricity  Committee.    Accepted  :  — 

steelwork  for  air  filter  house.— Red  pith,  Brown  &  Co.,  Ltd. 
Switchgear.— A.  Reyrolle  &  Co.,  Ltd:  Bertram  Thomas. 
Batterj  booster  set. — Mather  &  Piatt,  Ltd. 
Building  transformer  chamber.— T.  Obank  &  Sons. 

Tramways  Committee.     Accepted  ;  — 
Three  Venturi  water  meters. — G.  Rent,  Ltd. 
Cast  and  steel  crossings. — Hadtleltis,  Ltd. 
Copper  rail  bonds. — Britannia  Lamp  &  Accessories  Co.,  Ltd. 
Rail  planer  blades.— Taylor  &  Parsons. 

Gillingham  (Kent).^T.C.     Charging  plant  for  electric 

dust  carts  :  — 

General  Electric  Co..  Ltd.— a.i  .  and  ii.c.  control  gear  or  separate  panols 

(acceptedl,  i4U',). 
British  Tliomson-Houston  Co.,  Ltd. — Ditto  or  one  panel,  £38.'). 

Heywood. — The  Corporation  has  accepted  the  tender  of 
the  Rail  Welding  Co.,  London,  for  the  repair  of  230  rail  joints  on 
the  tramway  system.      The  work  will  cost  about  £1,000. 

Southport. — The  Tramways  Committee  has  recommended 

the  acceptance  of  18  standard  4-wheel  trucks,  at  ,i;l.SO  each,  24 
30-H.P.  car  motors,  at  ilijjeaoh,  and  three  open  toast-rack  car  bodies, 
at  £480  each. 

Swansea. — -The  Corporation  Electricity  Committee  has 
accepted  the  tender  of  the  Stirling  Bjiler  Co.,  for  two  water-tube 
boilers,  price  £22,440.  The  pre-war  cost  it  was  stated  would  have 
been  abjut  £10,000.  The  tender  provides  for  the  removal  of  the 
present  four  old  Lancashire  boilers. 

Wolverhampton. — T.C.  : — 

Two  3JJk.v..\.  transformers,  £839,  plus  £81   for  contingencies.— British 

Electric  Transformer  Co. 
Stanchions  for  carrying  boiler  flues,  £69. — Gibbons  Bros. 
Gangways,    ladders    and    railways,    for    the    new    boiler    bouse,    £114.— 

Hebertson  &  Co. 


FORTHCOMINQ     EVENTS. 


Royal  Institution  of  Great  Britain.— Friday^  January  17th.  At  5.30  p.m. 
.\t  Albemarle  Street,  W.  Lecture  on  "  Liquid  Air  and  the  War,"  by  Prof, 
Sir  Jas.  Dewar,  F.R.8. 

Junior  Institntion  of  Engineers.— Friday,  January  17th.  At  39,  Victoria 
Street,  fl.W.  At  7.30  p.m.  Paper  on  "Recent  Improvements  in  Electric 
Lamps,"  by  Capt.  R.  S.  Mullard,  R.A.F. 

iNorth-Eastero  Section).  —  Tuesday,  January  aist.  At  the  Mining- 
Institute,  Newcastle.  At  7.1.0  p.m.  Paper  on  "  Design  of  Heavy  Switch- 
gear."  by  Mr.  F.  A.  Orchard. 

Ulominating  Englneeriog  Society.- Tuesday,  January  2l8t.  At  the  Royal 
Society  of  Arts,  John  Street,  Adelphi.  At  8  p.m.  Discussion  on  "  Modern 
Practice  in  Office  Lighting,"  to  be  opened  by  Mr.  A.  Wise. 

ladustrial  Beconstmction  ConncU. —  Wednesday.  January  22nd.  At  tiie 
Saddlers'  Hall,  Cheapside,  E.G.  At  4.30  p.m.  .Ljcture  on  "Industrial 
Reconstruction  in  Government  Departments,"  bv  his  Honour  Judge 
Edward  Pan-y. 

Institution  of  Electrical  Engineers.  —  Thursday,  January  33rd.  At  the 
Institution  of  Civil  Engineers,  Gt.  George  Street,  8.W.  At6p.m.  Lecture 
on  "  Planning  a  Works  Research  Organisation,"  by  Mr.  A.  P.  M.  Fleming, 
O.B.E. 

'Students'  Section).— Friday,  January  24th.  At  7  p.m.  At  the 
Northampton  Polytechnic  Institute,  Clerkenwell,  E.G.  Paper  on  " -\ 
General  Outline  of  Telephony,"  by  Mr.  H.  T.  Body. 

Institution  of  Mechanical  Engineers.- Friday,  January  24th.  At  6  p  m. 
At  the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  Paper  on  ' 
"Electric  Welding,"  by  Mr.  J.  T.  Heaton,  and  other  papers  on  oxy- 
acetylene  welding. 

Greenock  Association  of  Electrical  Enginesrs.— Saturday,  Janaary  2r>th. 
Visit  to  Messrs.  A.  F.  Craig  &  Co.'s  Engineering  Works,  Paisley. 

Manchester  Association  of  Engioeers.- Saturday,  January  2>th.  At  6.30 
p.m.  At  the  Grand  Hotel.  Discussion  on  "  The  Past,  Present  and  Future 
of  Electricity  Supply,"  to  b3  introduced  by  Mr.  S.  L.  Pearoe. 
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THE     ELECTRICAL     TRADES     BENEVOLENT 
ASSOCIATION. 


Thl  lt..llovviijg  J3  a  first  list  of  ccaitnbuliuLis  lui  ani^uiit.: 
ul  10s.  and  over  received  in  response  to  the  appeal  made  oij 
hehalf  of  this  Institution  by  ilr.  Hunter,  the  Chairman  :  — 


I 


F:j5t   London    Rubber   Co. 

1 

1 

1, 

Osram-Robertson        Lamp 

Arthur    H.    Allen     

10 

n 

Works    ... 

21    0 

0 

C.    Franklin    Tubbs 

1 

1 

W,  Canning  &  C6 

J.   Macintyre  &   Co.,   Ltd. 

1    1 
3    3 

0 

v.    Delebecque          

1 

1 

0 

LP.S.    Electrical    Co.    ... 

1     1 

0 

Fred.      Crane      Chenii.;il 

A,    Hawkins    &    Sons      ... 

1    U 

0 

Co.,    Ltd 

1 

1 

0 

A.    West   Si    Partners     ... 

1     1 

0 

Christy  Bros.  &  Co.,  Ltd. 

1 

1 

0 

Dubilier    Condenser    Co., 

\V.    Lawson        

10 

0 

Ltd 

ID    0 

0 

\V.   ,\'.   Warrlloiv       

1 

1 

0 

Rouch    &    Penny      

1     1 

0 

E.   S.   Byng       

10  10 

0 

Gilbert    Carpenter    

1    1 

0 

T.  \V.  Smith      

10 

0 

F.     Smith    &    Co.     (Man- 

.\.   W.    Kimber        

10 

0 

0 

chester)          

2    2 

0 

Handcock,       Dykes      and 

Cunningham.    Ltd 

1    1 

0 

Trotter          

1 

1 

0 

E.    B.    Ellice    Clark 

10  10 

0 

W.     H.     Willcox    &    Co., 

R.  Wilson  Smith      

1    1 

0 

Ltd 

3 

3 

0 

E.    G.    Byng      

10  10 

u 

\V.   Sisson   &  Co.,   Ltd.    .. 

1 

1 

0 

L.     G.     Byng    (Esors.    of 

.A.    E.    Gott        

1 

1 

0 

late)    '    

100    0 

0 

F.    VV.    Parks    

1 

1 

0 

F.    A.    Hill    S:   Co 

2    2 

u 

Reynolds    &    Bradwell    ... 

0 

Jackson    &    Bovce    

1    1 

0 

Guv    Curnev        

2 

2 

0 

\V.     O.     Roopcr        

A.   Graham   &  Co 

1    1 

0 

--.     D.     White    

5 

0 

10  10 

0 

Theodore    Settle        

2 

0 

0 

Mrs.    H.    Avrton      

2    0 

0 

I.awton    &    Sons      

1 

1 

0 

W.    J.    P.    Orton      

1     0 

0 

\-.    G.    Middleton     

1 

1 

0 

M.     Deacon,    J.P ,. 

5    0 

0 

\V.     H.     Patchell       

1 

0 

0 

A.  Seward  &  Co..  Ltd.  ... 

1     0 

0 

r.    Atkins           

1 

1 

0 

J.    R.   Hewitson       

10 

0 

H.    Snowdon       

1 

1 

0 

Walsall    Hardware    Mnfg. 

(i.    T.    Baxter    

10 

6 

Co .. 

5    5 

0 

.1.    S.    Child      

2 

0 

Phoenix    Electric    Co.      ... 

3    3 

0 

L.     V'andervelde        

2 

2 

0 

Smith     &    Croft         

2    2 

0 

Chiswell     &    Co 

1 

1 

0 

T.   W.    Lench.    Ltd. 

2    2 

0 

(1.    H.    Bishop          

1 

1 

0 

F.    A.    B.    Lord        

■J    3 

0 

H.     G.    Trust    

1 

0 

0 

G.     E.    Hood      

2    2 

0 

r.    J.    Phillips           

1 

0 

0 

L.    Hurburgh      

1     1 

u 

Carless,   Capel  &   Leonard 

1 

1 

0 

Pope's    Elec.     Lamp    (n.. 

-Metropolitan    Rlv.    (Gene- 

Ltd  

1     1 

0 

ral    Manager'ls    Office. 

T.    S.    Watnev    

2    2 

0 

Baker   St.   Station)   ... 

2 

2 

0 

J.  J.   Roche  ft  Co 

1     1 

0 

T.    P.   Shilston,   B.Sc.    ... 

1 

0 

0 

Julius  Sax  &  Co.,  Lid.  ... 

1     1 

0 

John    Ashby        

1 

1 

0 

G.  Stephen  Corlett 

1     1 

0 

R.    Paul        

10 

0 

0 

H.    McDarrah    

1     1 

0 

H.    P.    Girling,    M.LE.E. 

1 

1 

0 

.\cil     McLean     

10 

ti 

Carter    &     Harrison 

1 

1 

0 

Elec.    &    General    Work,. 

K.    H.    Jenkinson    

u 

Ltd 

1     1 

u 

Selson    Eng.   Co.,   Ltd.    ... 

2 

2 

0 

Norman   Dickson,    Pringle 

Farrow    &    Jackson,    Ltd, 

10 

0 

and     Co 

1     1 

0 

C.    E.    Foster    

10 

6 

Wholesale     Fittings     Co., 

Economic    Elec.     Co.    (T. 

Ltd 

2    2 

0 

E.    Jones)     \.. 

1 

1 

0 

Dussek    Bitumen    Co.     ... 

1    1 

0 

Benjamin    Elec.   Co.,   Ltd. 

10  10 

0 

Eustace    Thomas      

1    1 

0 

K.    P.    Wilson    

5 

0 

0 

H.    W.    Smith   &   Co.      ... 

10    0 

0 

W.    H.    Fletcher      

2 

2 

0 

T.    Wardrobe      

1     1 

0 

The    London    Elec.    Firm 

2 

2 

0 

H.    W.    Kefford        

1     1 

0 

T.    J.    Digby      

2 

0 

Fuller    Electric    &    Mnlg. 

C.   Langdon  &  Son 

10 

6 

Co .. 

2    2 

0 

E.    Dixon            

1 

1 

0 

D.  Assersohn       

1    1 

0 

G.    Braulik         

1 

1 

0 

Dowsett  S:  Jenkins,    Ltd. 

1    1 

0 

D.   Shanks  &  Co.,  Ltd.   .. 

2 

0 

0 

J.    C.    Gilkes     

10 

0 

Cress,ill  Mnfg.  Co.  ... 

5 

5 

0 

J.    Findlay           

n1    1 

0 

Kaleb    Hendin    

1 

0 

0 

E.  C.  de  Segundo  

1    1 

0 

R.    J.    Natlin      

1 

0 

0 

H.    G.    Solomon        ...  -  ... 

1    1 

0 

Simplex      Conduits,      Ltd. 

0 

Caskell    &    Grocott    

1    1 

0 

American      Hard     Rubber 

Calmont,    King   &   Co.    ... 

2    2 

0 

Co 

2 

2 

0 

Locke    Lancaster   and    W. 

.'\.    R.    Tudman        

1 

1 

0 

W.  &  R.  Johnson  and 

J.    W.    Jachman    &    Co., 

Sons,    Ltd 

2    2 

0 

Ltd 

2 

2 

0 

J.   M.  Doughty 

1    1 

0 

H.    White   &    Co 

1 

1 

0 

Duram,     Ltd 

10  10 

0 

Barlow  &   Alden,   Ltd.    ... 

1 

0 

0 

Hugh    Mountain        

2    0 

0 

J.    H.    Fonell     

1 

0 

0 

J.    H.   Heathman     

10 

0 

Lacv,    Hulbert    &    Co.    ... 

2 

2 

0 

J.     Scrivener      

1    1 

0 

A.    j.    Wrighi,    Ltd.        ... 

2 

2 

0 

W.    Frain    

10  10 

0 

E.  .Mathews  &  Co 

2 

2 

0 

Alex.    Laurie   &    Co.      ... 

5    5 

0 

Basebe.     Sadler     &     Co., 

David  Kirkaldy  &  Son   ... 

1    1 

0 

Ltd 

1 

1 

0 

British  Ever-Ready  Co.     .. 

5    5 

0 

W.    E.    Bradshaw    

10 

0 

Major    W.n.    Parker        ... 

1    1 

0 

F.   Chase      

1 

1 

0 

Pearson    Bros 

1    1 

0 

Baugham   &  Co.,   Ltd.    ,.. 
T,    Francis  &   Son    

10 

6 

S.    Wolf   &   Co.,    Ltd,    ... 

1    1 

0 

10 

0 

W.    M.    D.    Pell       

2    2 

0 

H,    Marryat        

10 

0 

0 

Best    &    Lloyd    

10    0 

0 

•<;ramner    &    Cheshire      ,,. 

1 

1 

0 

Oliver     Pell     Elec.     Miifg. 

J,    W.    Yaleslev        

1 

1 

0 

Co.      Ltd ^. 

2    2 

0 

T      Ludgate        

1 

1 

0 

J.    A.    Ritchie    

1     1 

0 

Shorter  working  week  for  employes 
in  electricity   undertakings. 


haiwe  received. from  Mr.  W,  J.  Webh,  London  District 
cretarj-  of  the  Electrical  Trades  Union,  a  copy  of  an  agree- 
ment between  the  electricity  undertakings  ot  London  on  the 
ome  haiid,  and  the  illectrical  Trades  Union,  the  National 
Union  of  General  Workers,  the  Workers'  Union,  and  the 
National  Amalgamated  Union  of  Enginemen,  Firemen, 
Mechanics,  Motomien,  and  Electrical  \\'orkers  on  the  otiier, 
in  respect  of  a  shorter  working  week  for  men  employed  in 
electricity  undertakings.  We  have  also  received  a  copy  of 
the  agreed  rates  for  a  47-hour  week  for  day  workers.  In 
ihe  case  of  shift  workers,  the  rates  to  be  paid  are  on  a 
■)ij,'i8  basi.s.  Practically  the  same  agreement  has  been  come 
to  in  respect  of  the  railways  in  the  United  Kingdom,  except 
tiiat  the  47-hour  week  for  day  workers  started  on  January 
ist.     The  following  are  the  agreements  referred  to  :  — 


He  Electricity  Undertakings   (General),  London  District. 
Claim    by  four    Unions   for   il-liour   ueeh    without    reduction 

in    pay. 
Mr.ETi.vo    eetwees    Employer    .\nd    Union    Representatives 

Aw.«D   •2, 772,   Par.\graph  13. 
Matter:  ariiing  out  of  Meetings  he]d  on  December  30tfc  ai.j 
January  ind,  1919,  at  the   County  Hall. 
The   Employer   and   Union   Eepresentatives  are   willing    to 
accept  an  Award  of  the  Court  of  Arbitration  embodying  the 
following  : — 
1.  47-hour  week  in  the  c-ase  of  day 'workers. 
'2.  48-hoiir  week  in  the  case  of  shift  workers,  subj'ect  to- 
la) The  48  hours  being  an  'average"  week's  work  where 
mutually  agreed  upon  between  the  employers  and  employes 
of  individual  undertakings.     In  any  case  where  details  can- 
not be  agreed  the  matter  should  be  referred  to  a  joint  meet- 
ing of  the  employers  and  L'nion  representatives  (.\ward  2,77'2, 
Paragraph  13). 

(6)  Shift  wcffkei's  to  interchange  occupation  according  to 
shift  relief. 

(c)  In  the  event  of  any  undertaking  not  being  able  to  put 
the  >5horter  hours  into  operation  on  Febniary  1st,  1919, 
through  shortage  of  labour,  the  Unions  will  remove  any 
restriction  on  their  members  working  a  longer  week  at 
normal  rates  up  to  o6  hours,  or  such  week  as  at  present 
worked,  until  such  time  as  the  undertaking  can  obtain  the 
necessary  qualified  men,  but  the  Unions  desire  to  restrict 
such  time  to  March  1st. 

If  sufficient  qualified  men  aie  not  available  by  March  1st, 
the  matter  to  be  again  con.'adei'ed  by  the  joint  meeting  of 
the  employer  and  Union  representatives  (Award  "2,772,  Para- 
graph 13). 

3.  Date  for  Commencement  of  the  Nciv  System. — Hours, 
rates,  and  conditions  remaining  as  per  Award  2,772  until 
— day  workers,  47-hour  week  from  February  1st,  1919;  shift 
workers,   48-hour   week  from   Februarj'   1st,   1919. 

4.  Basic  Rates.  Aicard  2,772,  Parujirapli  8. — Hourly  rates 
under  this  heading  to  be  adjusted  from  February  1st,  1919, 
as  under  : — 

Day    workers   in   ratio   of   54 :  47. 
Shift  workers  in  ratio  of  56  :  48. 

.\  sub-committee  of  two  on  either  side  to  revise  these, 
hourly  rates  for  submission  at  an  early  date  to  the  Joint 
Meeting  of  Employer  and  Union  Representatives  (Award 
2,772,  Paragraph  13). 

Agreed  R,ates. 


Deciiual 

Aw 

ard  -2772 

rate. 

.\greect 

Grade. 

i-ate. 

64 :  47. 

rate. 

Fitter        

..  Os. 

lO^d. 

12.06 

Is.    Od. 

Jointer      

..  Os. 

m. 

10.91 

Os.  lid. 

Plumber    jointer 

..  Is. 

Od. 

13.78 

Is.    l|d 

Armature    winder 

..  Os. 

lO^d. 

12.08 

Is.    Od. 

Cable   ganger      

..  Os. 

lOd. 

11.48 

Os.  lljd 

Pubhc  lighting  foreman 

..  Os. 

lOd. 

11.48 

Os.  lljd 

PubUc   lighting   leading  hand  Os. 

9id. 

10.91 

Os.  lid. 

Public  hghting   attendant 

..  Os. 

8d. 

9.19 

9.2 

.\i'c  lamp  trimmer 

..  Os. 

8id. 

9.76 

Os.    9id 

.Meter  inspector  and  tester 

..  Os. 

lO^d. 

12.06 

is.    Od. 

Meter  repairer 

..  Os. 

lid 

12.83 

Is.    Old 

Meter  fixer         

..  Os. 

S{d. 

9.76 

Os.    9id 

Meter  reader      

..  Os. 

8d. 

9.19 

9.2 

Overhead  linesman 

..  Os. 

9Jd. 

10.91 

Os.  lid. 

.\asistant   storeieeper 

..  Os. 

8d. 

9.19 

9.2 

Battery  fitter      

..  Os. 

lO^d. 

12.06 

Is.    Od. 

Battery  attendant 

..  Os. 

9d. 

10.34 

Os.  lOid. 

Conduit  system  : 

Leading  hand 

..  Os. 

8id. 

9.76 

Os.    9|(f 

Cable  hand     

..  Os. 

7id. 

8.61 

8,6 

Fitter's  mate      

Wireman's  mate 

Electrician's  mate 

.';  Os. 

8d. 

9.19 

9.2 

Jointer's  mate 

Telephone  electrician 

;;  Os. 

lOJd. 

12.06 

]s.    Od. 

Telephone  hnesman 

..  Os. 

9Sd. 

10.91 

Os.  lid. 

Boiler   cleaner 

..  Os. 

Shd. 

9.76 

Os.    9Jd 

Labourer,  indoor 

..  Os. 

7d. 

8.04 

Os.    8d. 

Labourer,  outdoor 

..  Os. 

nd. 

8.61 

8.6- 

Cleaner     ... 

..  Os. 

7d. 

8.04 

Os.    Sd. 

Ash  hopper  &  conveyer  man 

..  Os. 

S^d. 

9.76 

Os.    9id. 

Coal  handling 

Coal  weigher 

,.  Os. 

sa. 

9,19 

9.2 

Shunters  and  tippers 

The  Channel  Tunnel. — According  to  the  daily  Press. 
Sir  Francis  Dent,  general  manager  of  the  South-Eastem  and 
©hatham  Railway,  strongly  supported  a  Channel  tunnel  a,s 
opposed  to  a  train  ferry  before  the  Select  Committee  on 
Transport,  The  highest  estimate,  he  is  repoi'ted  to  ha,ve  said, 
of  the  cost  of  the  tunnel  was  25  millions,  and  the  working 
of  the  tunnel  by  electricity  would  be  "extraordinarily  cheap." 
He  did  not  think  the  train  ferry  "a  business  proposition.'' 
It  woulil  not  compete  with  a-  direct  steamer  in  can-ying 
perishable  goods,  nor  could  it  cari->'  anything  hke  the  pro- 
portion of  passengers  and  quantities  of  goods  carried  by  the 
present  passenger  boats.  He  was  quite  satisfied  that  the 
service  could  not  be  developed  commercially  nor  could  any- 
thing like  the  speed  be  attained. 
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ADVERTISEMENTS: 

EARLIER     CLOSING     TIME. 


Special  attention  is  directed  to  the  alteration  in  the  time 
for  receipt  of  small  advertisements  for  the  Electrical 
Review.  Owinfc  to  the  great  increase  in  their  number, 
and  to  enable  the  journal  to  be  produced  punctually  to 
time,  copy  for  such  advertisements  must  be  received  here  by 
;j  p.m.  on  AVednesday,  instead  of  on  Thui'sday  morning,  iis 
hitherto.  This  notice  relates  to  Official  Notices,  Patent 
Notices,  Situations  Vacant,  Situations  Wanted,  Partnerships, 
Agencies.  Articles  for  Sale,  Articles  Wanted,  &c. 


NOTES. 

Volunteer     Notes, — Royal    Engineers   Volunteers, 
London   Ariiv    Troops    Companies. — Headquarters  :    Balderton 
Street,  Oxford  Street,  W.  1. 
Regimental  Orders  No.  3,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 
Monday,  January  20th,  to  Saturday,  January  26th,  drills  as  usual. 

C.  HioGiNs,  Captain,  R.E.,  Adjutant. 

Nationalisation   of   Railways.— The  Prime  Minister  is 

reported  to  have  stated  that  the  plans  of  the  Government  for  the 
future  control  of  the  railways  will  be  among  the  first  measures  to 
came  before  the  new  Parliament. 

Gift  to  Promote  Industrial  Unity.— According  to  a  state- 
ment made  by  Mr.  G.  N.  Barnes,  M.P.,  at  a  dinner  of  the  Industrial 
League,  Sir  Wm.  Dupree,  of  Portsmouth,  has  given  £20,000  to  the 
funds  of  the  League,  in  recognition  of  the  importance  of  its  work 
in  encouraging  co-operation  between  employers  and  employed. 

Institution  and  Lecture  Notes. — Irish  Water  Power. 

— Mr.  J.  Challoner  Smith,  in  a  paper  read  at  the  Institution  of 
Civil  Engineers  in  Ireland,  on  the  question  of  Ireland's  water 
power,  said  that  the  fluctuations  in  the  volumes  of  the  flows  rendered 
it  extremely  unlikely  that  the  large  continuous  powers  necessary 
for  great  electrometallurgical  or  kindred  plants  could  be  obtained 
within  the  limits  of  reasonable  outlay.  Many  sites  existed, 
however,  at  which  useful  powers  for  lighting,  milling,  tec,  might 
be  provided,  under  skilful  design  and  supervision. 

Electric  Steel  Furnaces.— Mr.  H.  Etchells,  of  Sheffield,  read 
a  paper  on  "The  Function  of  the  Electric  Furnace  in  Modern 
Engineering  Practice,"  before  the  members  of  the  Birmingham 
Metallurgical  Society,  on  Thursday,  last  week.  In  order  to 
appreciate  the  fuel  efficiency  of  the  electric  furnace  at  its  true 
significance,  he  said,  one  must  not  think  only  in  terms  of  the  number 
of  electrical  units  per  ton  of  metal  melted  or  heat-treated,  but  this 
should  be  resolved  actually  into  terms  of  the  weight  and  quajit.y 
of  fuel  put  into  the  fire-grate  at  the  generating  station.  When 
electric  power  was  generated  with  30  per  cent,  efticiency  at  the 
generating  station,  electric  furnaces  would  compete  as  regarded  fuel 
cost  with  other  types.  Mr.  Etcliells  insisted  that  the  electric 
furnace  had  revolutionised  the  science  of  casting.  Midland  manu- 
facturers could  now  be  assured  that  homogeneous,  unsegregated 
castings,  free  from  blow  holes,  could  be  produced  in  sizes  varying 
from  a  few  ounces  up  to  several  tons,  and  this  would  tend  to 
cheapen  production  in  all  directions  and  eliminate  expensive 
forging  and  pressing  operations. 

Fuel  Economy  and  Health. — On  January  6th,  Mr.  A.  H. 
Barker  opened  a  course  of  Chadwick  Trust  lectures  on  '^uel 
Economy  and  Health,"  at  the  Royal  Society  of  Arts.  Dealing 
with  the  heat  requirements  of  a  human  body,  he  estimated  the 
average  requirements  for  the  well-to-do  person  in  conditions  of  life 
similar  to  those  prevailing  at  the  present  day  as  about  two  tons  of 
fuel  per  annum,  and  for  the  poorer  classes  about  three-quarters  of  a 
ton  per  annum  ;  these  quantities  could  not  be  reduced  otherwise 
than  by  improving  the  efficiency  of  the  plant  commonly  employed. 
To  calculate  the  requirements  of  temperature  and  humidity  in  the 
surrounding  air  suitable  for  so  changeable  a  mechanism  as  the 
body,  was  impossible,  and  the  matter  could  only  be  treated  empiri- 
cally. Mr.  Barker  described  in  detail  recent  American  experiments 
to  determine  the  most  suitable  conditions  from  the  point  of  view 
of  comfort,  and  concluded  that  the  four  desirable  elements  of  fresh 
air  were  freedom  from  dust  and  germs,  from  undue  elevation  of 
temperature  and  humidity,  and  from  undue  uniformity  and  stillness. 
The  second  lecture  related  to  the  heat  reijuirements  of  a  house. 
Mr.  Barker  compared  the  different  methods  of  warming  a 
building,  and  discussed  their  advantages  and  disadvantages  from 
the  user's  point  of  view.  A  radiator  method  of  warming,  he  said, 
used  only  about  one-quarter  of  the  fuel  required  by  an  open  fire  for 
equal  heating  effect.  He  next  discussed  the  appliances  used  for  gene- 
rating heat  for  heating,  cooking,  and  hot- water  supply,  and  p  .inted 
out  the  features  which  led  to  extravagance  and  economy.  He 
stated  that  whereas  the  present  domestic  requirements  of  the 
entire  nation  required  the  consumption  of  3u  million  tons  of  fuel  per 
annum,  the  same  requirements  could  be  served  by  the  most 
economical  modern  appliances,  used  in  a  most  careful  manner,  by  a 
consumption  of  approximately  6,000,000  tons. 

The  last  lecture  of  this  course  will  be  given  on  Monday  next. 

Educational. — Lougheorourh  Technical  College. — 

Under  the  direction  of  the  Principal  (Mr.  H.  Schofield,  M.B.E.),  an 
Instructional  Factory  has  been  built  and  equipped  at  Loughborough 


for  the  training  of  semi-skilled  munition  workers,  under  the 
control  of  the  Ministry  of  Munitions.  Now  that  the  war  has 
come  to  an  end,  the  Committee  thinks  that  it  is  most  desirable  that 
the  organisation  and  equipment  should  be  retained  in  their  entirety 
as  a  national,  institution  for  engineering  training.  With  this 
object  in  view  a  memorandum  has  been  prepared,  showing  exactly 
how  the  resources  of  the  Loughborough  College  might  behest  utilised. 
The  factory  forms  part  of  the  parent  institution,  and  is  operated 
under  the  Principal  as  general  manager,  with  the  co-oporation  of  a 
works  manager  and  works  superintendcr.t,  all  of  whom  have  had 
a  wide  experience  of  practical  engineering  and  scientific  training. 
The  works  are  run  on  productive  lines,  and  at  present  give  occupa- 
tion to  some  nOO  trainees  ;  actual  engineering  contract  work  is 
accepted,  and  carried  through  from  the  estimating  department  to 
the  inspection  department.  The  equipment  of  the  works  is  com- 
plete in  all  respects,  with  up-to-date  tools  and  appliances.  The 
memorandum  gives  full  particulars  of  the  training  courses,  equip- 
ment, kc. 

Electric  Power  Supply  and  the  War. — In   a  letter  to 

municipal  and  private  electricity  undertakings,  Mr.  Winston 
Churchill  says  :  — 

■■  Now  that  the  war  has  been  won,  it  is  my  pleasant  duty,  aa 
Minister  of  Munitions,  ,to  testify  to  the  part  that  has  been  taken 
by  all  those  who  have  been  responsible  for  electric  power  supply 
throughout  the  war. 

"The  over-riding  needs  of  the  British  Armies  have  required  the 
output  of  war  material  on  an  unprecedented  scale,  and  in  every 
class  of  supply  the  demand  has  been  met.  But  this  achievement 
would  have  been  impossible  without  the  effective  and  ungrudging 
co-operation  of  the  principal  electrical  undertakings  of  the  country. 
The  demands  made  upon  you  have  been  exacting,  and  I  recognise 
to  the  full  the  increasing  difficulties  that  you  have  been  called 
upon  to  surmount  in  maintaining  and  augmenting  the  supply  of 
electric  power  on  which  the  great  indu=!trial  centres  have 
depended. 

■'  I  therefore  desire  to  convey  to  you,  and  through  you  to  all 
members  of  your  staff,  my  sincere  thanks  for  the  valuable  services 
you  have  rendered  to  the  Ministry  of  Munitions." 

The  justice  of  this  official  tribute  to  the  wonderful  work  done  by 
our  electric  supply  undertakings  will  be  acknowledged  by  all  who 
are  aware  of  tlie  extraordinary  efforts  that  have  been  put  forth  by 
the  managers  and  staffs,  and  the  strenuous  conditions  under  which 
their  work  has  been  carried  on — conditions  which  would  have  been 
regarded  in  peace-time  as  unthinkable.  We  have  on  several  occa- 
sions directed  attention  to  the  excellent  record  of  the  central 
station  engineers  in  war-time,  and  we  are  glad  to  know  that  it  Is 
recognised  in  official  quarters. 

Fatalities. — "  Accidental  death  "  was  the  verdict  returned 
at  the  inquest  concerning  J.  Lindley  (2H),  woollen  spinner,  who 
died  from  electric  shock  received  in  the  hoist-cage  at  Lockwood 
Mills,  Huddersfield.  The  evidence  showed  that  he  was  attempting 
to  open  the  hoist-gate  by  depressing  the  catch,  and  the  gate  had 
become  electrified  by  the  displacement  of  the  lock,  through  which 
a  lOO-volt  current  was  transmitted. 

At  the  inquest  into  the  death  of  Mrs.  Ehoda  Macnamara  (23),  of 
Oldham,  killed  by  falling  24  ft.  while  oiling  an  electric  crane 
at  the  Middleton  Road  goods  yard  of  the  L.  &  Y.  Railway,  the 
Coroner  said  it  was  questionable  whether  such  dangerous  work  was 
suitable  for  a  woman,  and  he  suggested  the  taking  of  measures  for 
more  effective  protection. 

At  an  inquest  at  Hyde,  last  week,  on  Frank  Potts  (26'),  a  miner, 
who  met  his  death  suddenly  at  Kingston  Colliery,  Hyde,  on  Decem- 
ber 28th,  it  was  stated  that  a  hell  wire  for  signalling  ran  just 
under  the  electric  cable.  While  holding  the  hell  wire  he  apparently 
received  a  fatal  electric  shock.  It  was  stated  that  the  signal  wire 
was  now  being  transferred  to  the  opposite  side  of  the  brow,  so  aa 
to  avoid  the  possibility  of  contact.     Verdict,  "  .'Vcoidental  death." 

Several  boys  were  playing  with  a  fallen  telephone  wire  that 
crossed  over  electric  cables  behind  the  Turbine  Gear  Engineering 
Works,  near  the  Joint  Electricity  Board's  sub-generating  station  at 
Hyde,  on  Monday,  when  they  felt  electric  shocks.  All  the  lads  at 
once  let  go  of  the  wire  except  Ernest  Wimpenny  (10"),  son  of  a 
collier,  who  stuck  and  cried  out.  The  other  boys  ran  and  told  his 
parents,  and  shortly  afterwards  he  was  found  dead. 

Concert. — The  Electrical  Trades  Benevolent  Institution 
last  year  inaugurated  the  system  of  Local  Advisory  Committees, 
and  appointed  on  the  Management  Committee  gentlemen  in 
different  provincial  towns  in  order  that  these  Local  Advisory 
Committees  might  be  got  to  work.  In  Cardiff,  Mr.  Hobbs.  of  the 
General  Electric  Co.,  Ltd.,  who  has  for  many  years  supported  the 
Institution,  was  duly  elected  on  the  Management  Committee,  and 
formed  a  Local  Advisory  Committee,  which  includes  :— Mr.  W.  A. 
Chamen  (South  Wales  Power  Co.).  Mr.  R.  Howard  Fletcher  (con- 
sulting engineer),  Mr.  A.  C.  MacWhirter  (MacWhirter  tV  Sons,  Ltd.), 
and  Mr.  J.  P.  MacTaggart  (Siemens  Bros.  ^>c  Co.).  These  gentle- 
men organised  a  concert,  and  secured  the  services  of  the  Royal 
Breconia  Glee  Singers,  who  on  Saturday,  January  11th.  gave  ah 
excellent  concert  at  the  Whitehall  Room,  Cardiff,  to  a  crowded 
house.  With  subscriptions  and  the  result  of  the  concert,  practically 
100  guineas  will  go  to  the  Institution.  We  wish  the  Institution 
every  success  in  its  new  policy,  and  trust  that  the  example  of 
Mr.  Hobbs  will  be  followed  in  "other  centres,  so  that  not  only  will 
the  Institution  have  the  advantage  of  the  increased  income  result- 
ing from  their  energies,  but  it  will  also  get  into  closer  touch  with 
those  members  of  the  industry  who  require  the  assistance  of  the 
Institution.  Local  Committees  will  probably  get  to  work  at 
Birmingham,  Bristol,  and  Glasgow  ere  long. 
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Fuel  Economy. — The  EleL-tricity  (Restriction  of  New- 
Supply")  Order  has  \>een  revoked  aa  from  January  10th. 

Appointments    Vacant.  —  Assistant    engineer,    for    the 

Singapore  Electric  Tramways,  Ltd.  (StoO  per  month),  application 
to  company's  office  in  London  ;  junior  assistant  engineer,  also 
wireman,  for  the  Burnley  Corporation  Electricity  Department  : 
assistant  electrical  engineer  (£360  +  £75),  for  the  Federated 
Malay  States  ;  assistant  instructors  in  electrical  engineering  and 
installation  maintenance  and  repair  work  for  the  Ministry  of  Pen- 
sions Training  Scheme  at  the  Croydon  Polytechnic  ;  draughtsman 
for  the  Battersea  B.C.  Electricity  Works  ;  chief  engineer  for  a  South 
Coast  generating  station.     See  our  advertisement  pages  to-day. 

Supply  Station   Engineers'   Salaries.  —  At  a  meeting 

liet-.veeu  the  Standing  Conference  and  the  E.P.E..\.,  on  the 
8th  inst.,  the  following  recommendation  was  agreed  upon  :  — 
\Vc,  the  Standing  Conference  of  Electiicity  Supply  .\sso- 
ciatious,  recommend  the  constituent  associations  to  agree  to 
an  award  of  C'om-t  of  .Arbitration  to  pay  as  from  March  31st, 
r,U8,  to  technical  engineers  on  the  staffs  of  the  undertakings 
lituu  and  including  the  grade  of  junior  charge  enigneers  to 
.iud  including  the  deputy  chief  officiaJs  (that  is  to  say,  ex- 
cluding all  the  grades  for  which  basis  rates  were  settled  by 
the  award  (\t,ll'2)  Electrical  rndertakings  (General)  London 
District)  the  salary  paid  at  July  31st,  1914,  plus  merit  and 
gi'ade  increases  between  that  date  and  March  31st,  1918, 
plus  -20  pex  cent.,  plus  an  additional  sum  at  the  rate  of  £90 
l)er  annum,  waj.-  advances  and  war  bonuses  to  be  merged  in 
the  above. 

This  an-angement  to  be  operative  until  March  31st,  1919, 
ur  such  other  date  as  may  be  mutually  agreed,  and  in  the 
lueantime  the  Oonferenoe  and  the  E.P.E.A.  to  meet  and 
proceed  to  si^ttle  basic  rates  of  remuneration  for  the  various 
grades  as  above,  pending  which  sectional  discu-ssions  as  to 
linaic  rates  shall  be  adjourned.  We  understand  that  applica- 
i^ion  has  been  made  to  the  ilinistiy  of  Laboty  for  the  issue 
ijf  an  award  in  the  terms  of  the  above  recommendation. 

Women  as  Engineers. — One  of  the  pressing  problems  of 
the  demobihsation  of  munition  workers  is  the  finding  work 
for  the  junior  admmistrative  stall's  and  the  educated  fore- 
women who  were  in  special  demand  during  the  war,  and 
whose' salaries  averaged  about  £i  a  week.  The  present  de- 
mand for  skilled  and  unskilled  women  in  civil  industries  i.s 
mainly  in  domestic  work  and  in  laundries,  and  cannot  reach 
the  class  a.brf%'e  referred  to.  It  would  appear  that  they  are, 
though  a  smaller  section,  hkely  to  be  more  difficult  to  suit 
than  other,  workers.  Many  educated  women  who  took  up 
'  ugineering  to  make  muniticjns  are  also  wondemg  what  they 
will  be  able  to  do  in  the  future.  They  desii-e  to  stay  in  this 
kmd  of  Avork.  to  which  they  have  become  accustomed,  but 
so  far  there  is  no  scheme  to  utilise  their  services.  Many  of 
them  are  skilled  fitters,  and  are  a.sking  for  opportunities  to 
remain  in  work  for  which  they  have  proved  their  capacity. — 
Times. 

The  Eight- Hour  Day  on  the  Continent. — The  eight- hour 
day  movement  has  been  making  great  progi'e.ss  in  different 
Continental  countries  during  the  pa.st  two  months.  ,\t  War- 
«iw  a  decree  w^as  pulilished  in  November  instituting  an 
eight-hour  day.  .Aeenrding  to  the  Noiva  Refonna,  the  work- 
men in  all  indu.strial,  economic,  and  trade  industries,  in  all 
branches  pf  conununication,  whether  on  land  or  water,  and 
in  all  commercial  enterprises,  are  to  work  ,a  maximum  of 
eight  hours  (not  counting  mtervals  for  rest)  except  on  Satur- 
days, when  it  is  to  be  six  hours.  With  the  approval  of  the 
i.omuiune  the  .six-hour  day  may  be  changed  from  Saturday 
to  another  week-day.  .\ceording  to  Glos  Narodu  '(December 
2nd)  the  Cracow  gasworks  have  instituted  au  eight-hour 
working  day,  though  this  will  cost  Kr.260,000  yearly;  and 
have  also  decided  to  increa.se  wages  by  60  per  cent.,  the  cost 
to  the  gasworks  being  Kr.290.00().  The  sum  of  Kr.2.50.000  is 
t-o  be  allotted  to  provisioning  the  w-orkmen.  At  Luxemburg 
the  Government  introduced  the  eight-hour  working  day 
.-iystem  on  December  1st,  the  mea.sme  affecting  all  big  in- 
dustrial works,  includirig  in  particular  the  iron  industry. 

In  Germany,  according  to  the  Government  proclamation 
of  November  12th,  the  eight-hour  day  was  to  be  introduced 
i>n  January  1st,  1919.  There  are  to  be  certain  exceptions, 
decided  by  the  Imperial  Labom-  Office,  in  the  interests  of  cer- 
tain etonomic  and  social  needs  of  the  nation,  .\ccording  to 
ffozialc  Praxh  (November  28th),  in  Bavaria  the  new  ministry 
for  social  welfare  has  been  considering  the  best  means  of 
avoiding  serious  disturbance  in  economic  matters,  and  has 
adopted  the  eight-hotir  day  among  other  principles.  Wher- 
•A-er,  owing  to  technical  obstacles,  the  introduction  of  more 
labour  does  not  lead  to  increased  production,  employers  and 
workers  must  agree  to  a  4S-hour  week,  ending  at  noon  on 
Saiturdav.  anv  extra  hours  work  being  naid  for  at  overtime 
rates.  The  demand  for  a  44-bour  week  is  reco'?nised  and 
wijl^  be  dealt  with  as  soon  as  the  difficulties  of  the  present 
crisss  have  been  overcome.  Where  shorter  working  hours 
slreadv  exist,  no  lengthening  must  be  allowed.  In  general, 
the  Government  aims  at  shortening  hours  of  work,  in  no 
case  allowing  them  to  exceed  eight  per  day. 

Welthandel  (November  29th)  says  that  an  understanding 
between  the  trade  unions  and  the  employers'  federation  of 
the  north-western  group  of  the  T'nion  of  German  Iron  and 


Steel  Industries  has  been  reached  with  regard  to  the  introduc- 
tion of  the  eight-hour  day  in  the  industry.  Where  circum- 
stances permitted,  this  was  to  take  place  on  November  25th, 
and  where  technical  difficulties  admit  only  of  a  gradual  intro- 
duction, this  is  to  be  effected  corresponding  to  the  arrange- 
ment of  the  works.  But,  in  any  case,  the  measure  is  in- 
tended to  be  carried  out  completely  by  April  1st,  1919. 

Another  journal  says  that  the  metal  industry  in  the  M. 
Gladbach-Rheydt  district  has  decided  to  adopt  the  eight-hour 
working  day  system  and  to  raise  the  hourly  .scale  of  wages 
coiTespondingly . 

Electricity  on  the  Farm. —  The  daily  Press  states  that 
Mr.  A.  T.  Cock,  of  Ford  Farm,  St.  Clear,  Cornwall,  has 
threshed  out  15  sacks  per  acre  of  electrically-treated  wheat, 
and  12  sacks  per  acre  of  untieated  wheat.  The  sti-aw  of  the 
treated  crop  was  one-fifth  more  than  the  untreated.  Barley 
grow'n  by  Mr.  T.  Maye,  of  Charleton,  Devon,  gave  an  in-  ; 
■(.■rease  of  more  than  one-fifth  over  untreated,  and  another 
crop  of  barley  grown  by  Mr.  A.  E.  Stidson,  of  Barton,  yielded,,,-*" 
half  as  much  again  as  the  untreated.  "^ 

The  Auckland-  Weekly  \ews  states  that  towards  the  end 
of  1917  Mr.  Birks,  engineer  of  the  Lake  Coleridge  hydrcj- 
•electric  scheme,  approached  the  Board  of  Governors  of  the 
Canterbury  .-Vgricultural  College  with  regard  to  more  exten- 
sive use  of  electric  power  on  the  farm.  Mr.  Birks  fixed  up 
the  plant  for  a  demonstration  of  threshing  by  electric  power, 
and  in  aU  34  acres  were  threshed.  The  outfit  required  con- 
twisted  of  a  portable  ti'ansformer  supphed  from  the  h.t.  wires 
along  the  roadside,  a  few-  hundred  feet  of  insulated  cable 
leading  to  the  motor,  and  a  motor  on  a  portable  sledge, 
strong  and  heavy  enough  to  act  as  a  base.  The  drive  w-as 
by  an  ordinary  belt.  The  transformer  stepped  down  the  pres- 
sure from  11,000  to  400  volts.  The  motor  used  wa.s  of  15 
H.P.,  while  the  maximum  demand  indicated  w-as  12  h.p.,  and 
the  average  to  run  the  plant  used  for  the  demonstration  was 
9  H.p.  The  running  cost,  if  12  h.p.  was  used,  would  work 
out  at  (taking  town  prices)  2s.  3d.  per  hour,  which  would 
compare  more  than  favourably  with  steam.  The  advantages 
of  electric  drive  from  the  point  of  view  of  the  College  are 
the  ease  and  simphcity  of  manipulation,  the  steadiness  of 
the  running,  and  the  lack  of  tendency  to  shift  or  get  out  of 
line — the  motor  remaining  absolutely  steady  on  its  stand. 

A  Modern  Test  for   High   Resistance  Joints   in    Line 

Wires.— Mr.  .M.  A.  Noss,  of  New  York,  writes  in  the 
I.  li  T.  Ago  as  follow-s  ; — -A  bad  section,  fully  five  miles  long 
and  thirty-three  miles  from  the  testing  station,  was  reported. 
FoUowing  the  usual  method,  a  hneman  was  ordered  to  walk 
tliis  section,  count  the  joints  in  the  wire,  and  to  cut  out 
joints  that  looked  bad.  He  removed  nineteen  joints;  all 
looked  bad,  but  there  was  only  one  that  .showed  high  Resist- 
ance when  brought  in  and  measured.  He  then  devised  a 
special  fomi  of  miUiammeter  having  three  coils  connected  to 
one  +  tenninal,  the  resistances  of  which  were  100,  10,  and  1 
ohnis.  With  this  insti-ument  the  lineman  v\  ent  over  this  section 
again,  and  by  shunting  one  to  three  joints,  or  a  section  be- 
tween poles  at  one  time,  he  was  able  to  see  at  a  glance  if 
the  joint  or  section  was  of  high  resistance,  and  by  the  rule 
of  proportion  could  figure  the  actual  resistance  of  what  he  • 
had  shunted.  He  knew  when  starting  out  the  amount  of 
current  on  this  wire,  or  he  could  cut  the  miUiammeter  in 
the  circuit  at  any  time  and  find  out. 

On  the  trip  he  removed  37  joints  measuring  from  IJ  to 
192  ohms  each,  or  a  total  of  over  600  ohms.  While  he  was 
doing  this  the  wire  wa-s  kept  in  service.  He  neither  inter- 
fered' with  the  working  of  the  wire  nor  bothered  the  chief 
for  instructions.  He  knew  what  he  was  after  and  could  see 
it  when  he  peached  it.  The  trouble  was  on  an  old  No.  6 
iron  wire.  Tlie  test  here  described  reduces  the  normal  cur- 
rent thi-ough  the  joint  under  test,  inviting  a  defect  to  de- 
velop. This  instrument  may  also  be  used  for  testing  fuses, 
and  as  a  low  reading  voltmeter  for  testing  batteries  or  any 
other  low-voltage  tests. 

Elimination  of  Oil  from  Feed-water. — In  a  paper  read 
before  the  Department  of  Marine  Engineers  of  the  Royal 
Institution  of  Dutch  Engineers  by  J.  C.  Dijxhoom,  the  im- 
portance of  perfectly  clean  feed-water  for  steam  boilers  is  dealt 
with.  Ordinai'y  apphances  do  not  succeed  in ''completely 
removing  the  oil,  because  it  is  in  an  emulsive  state  and 
(hvided  into  globules  of  less  than  1/1,000  millimetre  dkmeter 
which  can  pass  thiough  the  finest  filtering  medium.  Various 
preoipitants  are  mentioned,  but  success  depends  in  every 
case  on  .subsequent  filtration  of  the  water  through  large  sanil  ^ 
filters.  The  tiny  globules  of  oil  can  be  made  to  coalesce  by 
passing  an  electric  current  through  the  water,  and  the  autlior 
describes  au  apparatus  he  has  designed  for  this  purpose,  using 
continuous  current  at  110  volts  whilst  the  water  flows  through 
the  feed  pipe.  The  electrically  treated  water  is  then  sent 
through  a  pressure  filter  consisting  of  perforated  cyhndera 
covered  with  cloth  and  enclosed  in  a  stroncr  vessel  provided 
with  inlet  and  outlet  stop  valves.  Such  a- filter  has  very  little 
effect  on  ordinary  feed  water,  but,  aa  the  electric  process 
described  above  causes  the  oil-globules  to  coalesce,  the  whole  ' 
of  the  oil  is  effectively  retained,  leaving  pure  water  only  to 
pa.ss  through.  A  pressure  gauge  on  the  filter  indicates  the 
condition  of  the  filter  cloth,  which  must  be  changed  when 
filters.  The  tiny  globules  of  oil  can  be  made  to  coalesce  by 
the  pressure  rises  much  above  boiler  pres-sure. — De  Ingenieur. 
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A.S.E.  and  League  of  Nations.  —  'I'lic  Ditily  ChionUle 
.^tutt's  that  iiieinlxis  of  tho  Aiualgamated  Society  of  En- 
;:iiiwrs  ai'e  about  to  take  ii  vote  on  a  proposed  levy  of  3d. 
|KM-  man  to  meet  tho  cxjienseg  of  propaganda  in  favour  of 
.1  League  of  Nations. 


NEW     COMPANIES     REGISTERED. 


OUR   PERSONAL   COLUMN. 

Th»  Editors  inrite  eltctrical  engineeri,  whether  connected  with  the 
technical  or  the  commercial  tide  of  the  profeision  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  th» 
Electrical  Review  posted  at  to  their  mocements. 


Central  Station  and  Tramway  Officials The  Wi^ran  Tramways 

Committee  recommended  that  the  new  jreneral  manajrer,  in 
succession  to  Mr.  F.  Buckley,  who  has  been  ajipointed  tramway 
manager  at  Bury,  should  have  a  commencing  salary  of  toOO, 
rising  by  annual  increments  of  £2o  to  ttiOO.  Alderman  Fletcher, 
after  referring  to  Mr.  Buckley's  valuable  work  at  Wigan,  said  that 
if  Bury,  with  fewer  cars,  could  afford  £."iOO  for  his  services,  Wigan 
could  pay  that  sum  to  its  manager.  The  poorest-paid  manager  in 
the  tramway  world  was  receiving  £400  a  year.  The  Council 
referred  the  minutes  back. 

The  Xorthampton  T.C,  has  presented  an  honorarium  of  £100  to 
the  tramway  manager  (Me.  J.  Camerox),  in  recognition  of 
valuable  services  rendered  during  the  war. 

The  Perth  Corporation  Electricity  Committee  has  recommended 
an  increase  of  *;2.5  per  annum  to  Mr.  C.  J.  Lindsay,  electricity 
treasurer. 

General.— Mr.  J.  M.  Kennedy,  O.B.E.,  M.Inst.C.E.,  has  resigned 
his  position  under  the  Ministry  of  Munitions  as  Superintendent  of 
the  Government  Rolling  Mills,  Southampton,  in  order  to  rejoin  his 
firm,  Messrs.  Kennedy  A:  Donkin,  consulting  engineers.  Mr.  Kennedy 
was  primarily  engaged  as  chief  engineer  on  the  construction  of  the 
factory  mentioned  and  its  power  house,  the  work  being  carried  out 
by  direct  labour  ;  subsequently,  when  the  factory  had  been  working 
some  months,  he  was  appointed  superintendent.  On  the  conclusion 
of  hostilities  the  staff  and  employes,  numbering  over  2,000,  presented 
Mr.  Kennedy  with  a  silver  tea  service,  as  a  mark  of  the  goodwill 
which  existed  among  all  ranks. 

Mr.  Herbert  Vickers,  M.Eng.,  has  been  appointed  chief 
assistant  to  the  testing  department  at  Faraday  House. 

Mk.  W.  J.  Terry,  recently  supervisor  of  purchases  for  the 
B.T.H.  Co.,  Ltd.,  has  been  appointed  secretary  of  the  London 
Electric  Wire  Co.  and  Smiths,  Ltd.,  London  and  Salford,  as  from 
.Tanuary  1st,  1919,  and  he  will  also  assist  in  the  management  of  the 
London  undertaking. 

3Ir.  W.  T.  Bower,  late  of  the  Metallic  Seamless  Tube  Co.,  Ltd., 
and  the  Metallic  Electrical  Engineering  Co.,  Ltd.,  has  accepted  an 
appointment  as  managing  director  of  the  Electrical  Components, 
Ltd.,  switchgear  and  heating  manufacturers,  36,  Cannon  Street, 
Birmingham. 

Captain  W.  Hall  and  Captain  F.  B.  C.  Sutthery,  A.M.LE.E., 
Tyueside  electrical  engineers,  have  been  seconded  for  service  under 
the  Admiralty,  with  effect  from  September  23rd,  191K,  and 
October  3rd,  1918,  respectively. 

Mr.  W.  Anderson,  who  has  been  with  the  General  Electric  Co. 
{.Glasgow  branch)  for  over  12  yearr,  has  resigned  his  position  in 
order  to  become  joint  manager  of  Messrs.  Wood  &  Cairns,  Ltd.,  at 
their  Glasgow  branch. 

Mr.  Sidney  J.  Ebbutt,  one  of  the  London  outdoor  represent- 
atives of  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  has  been 
released  from  military  service,  and  resumed  his  duties  with  the 
company  on  13th  inst.  He  has  been  a  sapper  in  the  London 
Electrical  Engineers,  R.E.  (T.)  for  two-and-a-half  years. 

Roll  of  Honour. — The  death  took  place  at  Dar-es-Salaam,  East 
Africa,  on  December  23rd.  of  Lieut.  Geoffrey  H.  Wilson.  R.E. 
Signals,  of  cerebral  malaria.  The  dead  officer,  who  was  only  34 
years  of  age.  was  the  founder  and  proprietor  of  the  Manchester 
Armature  Co..  Pendleton,  Manchester.  After  some  months  of 
volunteer  service  with  the  French  Red  Cross,  he  received  a  commis- 
sion in  191.3,  and  in  May  of  the  following  year  was  sent  to  East 
Africa. 

The  Military  Cross  has  been  awarded  to  Lieut.  W.  B.  Cockbain, 
Machine  Gun  Corps,  of  Keswick,  who  was,  prior  to  the  war,  engaged 
on  the  electrical  staff  at  the  Forge  Engineering  Works. 

Private  G.  Gerrard,  1st  Manchester  Regiment,  who  died 
from  pneumonia  on  December  27th,  was  employed  by  the  British 
Westinghouse  Co.,  Ltd.,  Trafford  Park. 

Private  Alfred  Ratcliffe,  Trench  Mortar  Battery,  who  died 
whilst  a  prisoner  of  war.  was  formerly  employed  in  the  electricity 
department  of  the  Burnley  Corporation. 

Sergt.  J.  L.  Mei.by,  R.G.A.,  who  has  died  in  France  from 
pneumonia,  was  formerly  with  the  B.T.H.  Co.,  Ltd.,  at  Rugby. 

LiBCT.  R.  F.  Petschlek,  R.E.,  has  been  awarded  the  Military 
Cress  for  gallantry  in  the  field.  Lieut.  Petschler  enlisted  in  1915, 
and  rose  from  the  ranks.  When  he  enlisted  he  was  chief  esti- 
mating engineer  in  Messrs.  .Johnson  &  Phillips's  switchgear 
department  ;  previously  he  held  positions  with  the  British 
Westinghouse  Co.  and  with  Messrs.  Ferranti,  Ltd. 

Obituary Mr.  G.  Hagger. — Mr.  George  Hagger,  who  was  for 

24  years  .secretary  of  Messrs.  Greenwood  &  Batley,  Ltd.,  and  the 
King's  Norton  Jletal  Co.,  Ltd.,  passed  away  on  January  12th  at 
Whitstable,  aged  74  years. 


Inventions    &    Research,    Ltd.    (152,470).— Priv.Tic   ooni- 

()jny.  Regi5t«re<J  January  ind.  Capital.  i~20,0(K)  in  £1  shares.  Owners  r>( 
l.atenls.  xhools,  laboratories,  and  workshops  tor  experimental  and  r«seartli 
work.  &c.  The  subscribers  iMch  with  one  share)  are:— J.  R.  Kemer,  Cilnar.l 
Building,  Liverpool.  sawmiU  proprietor:  K.  A.  Corbet,  Regent  Palace  Hotrl. 
n  ..  gentleman;  \V.  .\.  C.  Sandlord-Thompson,  4,  Cambridge  Place,  Kensinn 
ton,  engineer;  S.  Fitzgerald.  3.  Thorpe  Wood  Avenue.  Svdenham,  engineer 
First  direitors  :  J.  R.  Remer,  R.  A.  Corbet,  \V.  A.  C.  Sandlord-Thompson. 
and   S.   Fitzgerald.     Registered  office  ;   4.(j.   Milner  Street,  Cadogan   Square?  \V. 

W.   E.   Beardsall  &  Co.,   Ltd.      (152,506).— Private  com- 

nany.  Registered  January  3rd.  Capital,  £4.000  in  £1  shares  (2,000  pre- 
Icrencc).  Elcctric.il  and  mechanical  engineers  and  contractors,  manufac- 
turers ot  r.iilw.ny,  tramway,  electrical,  and  other  apparatus,  suppliers  of 
electricity,  &c.  The  subscribers  are:  W.  E.  Beardsai;,  130,  Urmston  Lane, 
Siretford^  electrical  fittings  manufacturer  (one  ordinary  share);  VV.  E.  C 
Dean,  77.  School  Road,  Stretford.  purchasing  agent  (one  ordinary  share); 
<■.  A.  Buckley,  2  Booth  Street,  Manchester,  solicitor  (one  preference  share). 
Permanent  directors  :  VV.  E.  Beardsall  and  W.  E.  G.  Dean.  Solicitor  :  C.  A. 
Huckley.    2.    Booth    .Street,    Mancheslir. 

Taylor    &    Patters,    Ltd.     (152,551).— Private    (x>mpainy. 

Registered  January  8th.  Capital,  £25,000  in  £1  shares  (12,500  8  per  cent, 
cumulative  pref'^rencej.  To  take  o\er  the  business  of  merchants  and  manu 
l.icturers  of  mica,  micanite,  celluloid,  asbestos,  and  vulcanised  fibre  shades 
for  electric  and  gas  fittings  and  other  goods  carried  on  at  40,  Hatton  Garden, 
E.C..  as  •'  Taylor  Si  Co."  The  subscribers  arc  :  J.  M.  Pelters.  M.Inst.C.E., 
85,  Palace  Court,  W.  2  (one  preference  share);  Miss  J.  Taylor,  26,  Brookfield, 
West  Hill.  Highgate,  N.  8,  mica  merchant  (one  ordinary  share).  First 
directors :  .S.  Blofield,  Miss  J.  Tavlor,  H.  N.  Lindlev,  and  J.  M.  Fetters. 
Solicitor :    P.  C.  C.   Francis,  19,  Great   Winchester  Street,   E.C. 

Harris  Electro  Metals  Co.,  Ltd.  (162,542).— Private  com- 
pany. Registere.1  January  8th.  Capital.  £5,000  in  4,7,".0  preference  shares 
of  £1  each  and  5,000  ordinary  shares  of  Is.  each.  To  acquire  from  T.  R. 
Harris  the  business  of  certain  inventions,  and  to  carry  on  at  or  near  Thorn- 
hill  or  elsewhere  the  business  of  electro-depositors  of  .netals,  metal  extractors 
and  refiners,  mechanical  and  electrical  engineers.  &:c.  Thj  subscribers  (each 
with  one  ordinary  share)  are  :  T.  R.  Harns,  Calverley  Villas,  Dawlev  Road, 
Harlington.  engineer;  J.  Harris,  Windsor  Street,  .'Vtterclifle  Road,  Sheffield, 
chemical  engineer.  The  first  directors  are:  W.  B.  Woodhouse,  H.  Ellison, 
T.  R.  Harris,  and  J.  Harris.  Solicitor:  W.  H.  Clough,  Town  Hall,  Cleck- 
heaton. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Severn     Engineering     Co..     Ltd. — Particulars   of   j£3,500 

debentures  created  December  My.  WIH.  filed,  the  whole  amount  being  now 
issued.  Property  charged  :  The  comp;iny's  property,  present  and  future,  in- 
cluding uncalled   capital.     No   trustees. 

Sentinel    Instrument    Co.,    Ltd. — Martgage   on    freehold 

premises  at  Byker,  Newcastle-on-Tyne.  to  secure  £2,000.  Holders  :  F.  E. 
Hannay   and    E.    Hannay,   South    Shields. 

Z   Electric  Lamp  Manufacturing  Co.,   Ltd. — Satisfaction 

in  full  on  September  30th,  1918,  of  first  and  second  debentures,  dated  August, 
1!I09.  and  September,  1910,  secured  bv  various  deeds,  securing  £25,000  and 
£10,000  respectively. 

Rawlings  Bros.,  Ltd. — Charge  on  company's  interest  in 

certain  under-leases  and  tenancy  agreements,  and  on  its  book  debts,  stock, 
plant,  fittings,  furniture,  &c.,  to  secure  £8,750.  Holders  :  Mrs.  M.  Rawlings 
«nd   others. 

City  of  Oxford  Electric  Tramways,  Ltd. — Satisfaction  to 

the  extent  of  £1,200  on  December  12th,  I91S,  of  charge  dated  1914,  securing 
£46,000. 

Oriental  Telephone  and   Electric   Co.,   Ltd. — Satisfaction 

to  the  further  extent  of  £856  on  December  18th,  1918,  of  debenture  stock 
secured  by  trust  deed  dated  "  1905,  and  supplementary  deed  of  acknowledge- 
ment   dated    1907,    securing    £200,000. 

Ferguson,    Pailin    &    Co.,    Ltd. — Satisfaction    in    full   on 

October  21st,  1918,  of  charge  d.iled  November  14th,  1916,  securing  advances 
by    Williams    Deacon's    Bank. 

Rhondda  Tramways  Co.,  Ltd. — Satisfaction  to  the  ex- 
tent of  £4.700  on  December  12th,  1918,  of  charges  dated  1911-15,  securing 
i'250,l»IO. 


CITY     NOTES. 


The   directors  of  the  Coiupagnie  Genti- 
Compagnie        riile   d'Electricite,   of   Paris,    reporting  or 
Generale  the  year  ended  on  June  .30t.h,  1918,  state 

d'Electricite.  that  all  the  company's  manufactuxinf; 
works  suffered  from  the  restrictions  and 
the  transport  dilificiilties.  The  estabUshment  erected  at  Saiiit- 
Jean-de  Brave,  near  Orleans,  for  the  manufacture  of  rifle 
grenades  was  changed  over  by  ortier  to  the  production  of 
other  articles,  whilst  the  erection  of  the  Vineey  works  (steel 
plant,  rolling  mills,  ajid  tube  plant)  wa-s  stopped,  except  in 
the  ca^  of  tubes,  at  the  request  of  the  Ministry  of  Arma- 
iiients,  although  the  former  would  be  started  in  the  new 
I'lnancial  year.  Concerning  the  Sooiete  de  I'Accumulateur  _ 
Tudor,  the  report  mentions  that  on  the  Uheraticm  of  LiUe,  ' 
in  October,  1918,  it  was  found  that  the  Thumesnil  works 
had  been  completely  pillaged  by  the  enemy ;  almost  all  the 
plant  had  been  remoued,  and  what  remained  was  put  out  of 
service.  The  situation  of  the  supply  undertakings  in  which 
the  company  is  interes-ted .  which  was  serious  for  most  uf 
them,  became  aggra\atet]  in  the  ca»e  of  that  at  .\mien's.  Tbn. 
net  profits  aj-e  returned  at  £192,000,  as  compaxed  with 
il62,000  m  1916-17,  and  a.  dividend  has  been  declared  at  the 
rate  of  10  per  cent,  on  the  ordinary  share  capital  of  f  1,400,000'. 
liemg  the  same  rate  as  m  the  preceding  yeajr.  M.  Pierre 
-\zaria,  speaking  at  the  recent  general  meeting,  remarked 
that  peace  would  be  favourable  for  the  company.  In  the 
meantime  they  had  to  pass  through  a  particularly  difficult 
period.  For  the  moment  there  was  no  longer  any  war,  and 
special  manufactures  were  coming  to  an  end.     But  this  was 
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not  peace,  and  the  directors  had  not  at  disposal  yet  either 
the  framework  and  the  specialised  labour  or  the  raw  and 
semi-finished  materials  which  were  necessary.  The  tube 
factory,  for  instance,  had  been  ready  to  start  for  weeks  past, 
but  was  awaitii\g  the  delivery  of  coal  and  steel  sheets.  It 
was  therefore  essential  that  the  transport  crisis  came  to 
an  end.  The  directors  proposed  as  soon  as  circunist-ances 
would  permit  to  erect  a  works  complementing  the  Rai  aod 
Tiliieres  establishments  which  chiefly  treated  copper  and 
aluminium  and  their  alloys,  and  which  were  congested  with 
work. 

The      Helios     Ehktrizitats     A.G.,      of 

German  Cologne,  is  still  in  course  of  being  wound 

Companies.        up,  and  the  liquidators  report  for  1917-18 

shows  that  the  loss  of  i'419,000  shows  no 

change  as  contrasted  with  the  preceding  twelve  month.s. 

The  A.G.  fur  Elehtrizitats  Anlagen,  of  Berlin,  records  net 
profits  of  ^631 ,000  for  1917-18,  or  practically  the  same  as  in  the 
preceding  year.  The  dividend  at  6  per  cent,  on  the  ordinary 
share  capital  of  £500,000  is  also  at  the  same  rate  as  in  1916-17. 
The  account-s  of  the  Siemens  Elektrische  Betriebe  A.G.. 
of  Berlin,  which  owns  various  supply  works,  show  net  profits 
of  i'97,000  for  1917-18,  as  compared  with  £83,000  in  the  pre- 
ceding year.  It  is  proposed  to  pay  a,  dividend  of  5  per  cent, 
on  the  old  shares  as  in  1916-17,  and  '21-  per  cent,  on  the  new 
shares. 

The  financial  statement  of  the  Wotan  Werke  A.G..  of 
Leipsig,  indicates  net  profits  of  £59,000  for  1917-18,  as  against 
£30,000  in  the  previous  year.  A  dividend  at  the  rate  of  25 
Iior  cent,  has  been  declared,  together  with  a  bonus  of  £7  10s. 
per  share,  this  dis-tribution  contrasting  with  a  40  per  cent, 
dividend  in  1916-17. 

The  report  of  the  Fabrik  Isolierier  Drahte  (Vogel)  A.G.,  of 
Berlin,  states  that  the  net  profits  in  1917-18  amounted  to 
£1.35,000,  as  against  £63,000  in  the  previous  year,  the  divi- 
dend being  at  the  rate  of  18  per  cent.,  as  in  1916-17.  The 
company's  subsidiary  at  Vienna  has  now  been  transfeiTed  to 
an  Austrian  company,  with  a  paid-up  capital  of  £125,000. 

The  Rliein.  Elektrisitais  Gesellschaft  (late  Rhenish  Schuc- 
kert  Co.).  of  Mannheim,  has  just  declared  a  dividend  at  the 
rate  of  5  per  cent,  out  of  net  profits  of  £50,000  in  1917-18, 
being  the  same  rat*  as  in  1916-17,  when  the  net  profits  were 
£46,O0O.  At  the  recent  general  meeting  it  was  stated  that 
the  company's  undertaking  and  its  subsidiaries  had  been 
greatly  expanded  during  the  war,  and  very  acceptable  cir- 
cumstances would  arise  if  the  possibility  soon  occurred,  as 
was  hoped,  of  i^esuming  installation  and  station  work. 

The  Elektriziiafs  A.G.  vorm.  Schuckert  d  Co.,  of  Nurem- 
berg, reports  gross  profits  of  £486,000  in  1917-18,  as  contrasted 
with  £466,000  in  1916-17.  After  setting  aside  £179.000  for 
depreciation,  as  against  £166,000,  and  making  provision  for 
the  tax  on  coupons,  the  accounts  show  net  profits  of  £372.000. 
iis  oompai'ed  with  £375,000  in  the  preceding  yeai',  these 
ligures  including  the  balance  brought  forward  in  each  year. 
The  directors  recommend  a  dividend  of  8  per  cent.,  being  the 
same  rate  as  in  1916-17.  ' 

The  accounts  of  the  Siemens-Schurkert  Werke,  of  Berlin, 
have  been  issued  for  the  year  ended  July  31st,  1918.  Includ- 
ing the  balance  forward,  the  gross  profits  are  stated  to  be 
£1.347,000,  as  compared  with  £1,325,000  in  the  previous  year. 
After  defraying  general  expenses  and  interest  on  loans,  the 
net  profits  are  £791,000,  as  agaiiist  £793.000  in  1916-17.  per- 
mitting of  the  payment  of  a  dividend  of  10  per  cent,  to  each 
of  the  two  partners,  as  in  the  preceding  year.  The  sum  of 
£125,000  has  been  placed  to  the  reserve  fund,  as  in  1916-17, 
nnd  £25,000  to  the  contingency  fund,  whilst  the  bonuses  to 
officials  and  workmen  have  risen  from  £100,000  in  1916-17  to 
£150,000  last  year. 

The  accounts  of  Siemens  if:  Halske  A.G.,  of  Berlin,  dealing 
with  the  year  ended  on  Julv  31st,  1918,  show  gross  profits  of 
£887.000,  as  contrasted  with  £895.000  in  the  previous  12 
months.  Having  provided  for  general  expenses,  interest  on 
loans  and  depreciation,  the  net  profits  are  reported  at 
£697,000,  as  against  £643,000  in  1916-17.  It  is  proposed  to 
pay  a  dividend  of  12  per  cent.,  being  the  same  rate  as  in 
1916-17;  to  allot  £1.50.000  as  economic  assistance  to  the  staff 
foir  the  year,  .a.nd  to  pav  bonuses  to  officials  and  workmen 
to  the  extent  of  £90.000,  as  compared  with  £60,000  in  1916-17. 
and  to  carry  £61,000  forward. 


Stock  Exchanj^e  Notices. — .Applications  have  been  made 
to  the  Committee  to  allow  the  following  to  be  qiloted  in  the 
Official  List :—  _ 

Erinoid,  Ltd.— 440.0(X1  shaa-es  of  .5s.  <>a<'h,  fnllv  [wid  (Nos. 
1   to  440,000). 

Marconi  International  Marine  Communication  C^i..  Ijtd. — 
r<«,0(X)  shares  of  £1  each.  fuUv-paid  (Nos.  1  to  6ai.000). 

AngloPoTtuguesp  Telephone  Co..  Tvtd.— 150,000  .shares  of 
£1  each,  fully  paid,  Nos.  1  to  150.000. 

Buenos  .\ires  Lacroze  Tramways  Co..  Ltd.— £65,400  a ddi 
tional  5  per  cent,  consolidated  mortgage  debentm-es. 

Alhiy  United  Carbide  Factories.  Ltd. — Interim  dividend 
6  per,  cent.'  on  the  ordinarv  shaa-es. 

Nilrojjen  Products  and  Carbide  Co.,  Ltd.— Interim  divi- 
dend 9  per  cent. 

Underieed  Stolier  Co.,  Ltd.— Interim  dividend  :\t  the  rate 
of  5  per  cent.,  less  tax. 


Compaiiia  Anglo^Argentine  de  Hlectricidad,  Sociedad 
Anonima. — For  the  year  ended  July  31st,  1918,  the  revenue 
amounted  to  $2,904,021  m/n.,  compared  with  $2,741,084 
m/n.  in  1917.  Working  expenses  increased  by  $600,00Ci. 
compared  with  a.  normal  year,  one  item  alone,  oil,  increasing 
from  $25  per  ton  in  1915  to  $165  per  ton  in  the  year  under 
review.  .Applications  to  the  towns  supplied  by  the  com- 
pany for  increased  tariffs  were  only  very  slightly  successful 
in  a  few  instances.  The  credit  balance  was  $402,950  m/n., 
of  which  $150,000  was  placed  to  the  depreciation  and  re- 
serve fund,  $100,000  to  the  contingency  fund,  $50,000  to 
writing  down  "  issue  of  debentures,"  $20,000  to  sjiecial 
amortisations,  $16,754  to  legal  reserve  fund,,  $11,697  to  wiit- 
ing  down  improvements  to  $1.  $8,271  to  the  board  and 
syndic  ftmd,  and  $46,228  was  brought  forward.  In  view  of 
the  uncertainty  of  the  iXDsition,  the  Board  did  not  recom- 
mend the  pa)'ment  of  a  dividend. — Eeview  of  tlic  River 
■  Plate. 

Companies  Strucli  Off  the  Register, — The  following  com- 
panies have  been  struck  off  the  registei"  and  are  accordingly 
dissolved  : — ■ 


Chinnervs,    Lid. 

CcMjperativc  Publicity  Co..   Ltd. 

Cordinglev's  Calculators,   Ltd. 

David    Wilson's    Patent    Noiseless    Winch    Co.,    Lid. 

Electric   Lamp   Repairs,   Ltd. 

Illuminated    Posters,   Ltd. 

J.  M.    Shock    Absorbers,    Ltd. 

Lounge   Electrics,    Ltd. 

.Manchester  Cable   Co.,    Ltd. 

Printex   .Accumulator   ('o.,    Ltd. 

'jniversal    Electric    Canoe    Co.,    Ltd. 

Dublin  United  Tramways,  Ltd. — Final  di\^idend  at  the 
rate  of  6  per  cent,  per  annum,  less  income  tax,  for  the  half- 
year  to  December  31st  (making  5  per  cent,  for  the  year)  on. 
the  ordinary  sfaxik,  and  a  bonus  of  Is.  per  £10  unit  of  ordinary 
stock,  free  of  income  tax.  £35,000  is  set  aside  to  meet  de- 
fea'ed  replacements  of  cars  and  renewals  of  rails,  and  £15,000 
to  reserve  fund.     £3,'262  is  carried  forward. 

Delabple  Electric  Light  &  Supply  Co.,  Ltd. — There  is  a 
profit  on  the  year's  working  of  £59,  and  a  balance  carried 
forward  of  £31. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

Thi:  serious  disorders  which  have  owurred  in  Buenos  Aires 
had  the  eliect  of  making  the  markets  in  Argentine  issues 
decidedly  weak.  These  are,  however,  amongst  the  few  de- 
l)aj-tments  that  exhibit  any  signs  of  dulness  round  the  Stock 
Exchange.  In  point  of  fact,  prices  in  most  markets  axe  hai'd, 
and  have  a  tendency  to  rise.  There  is  plenty  of  money  about 
for  investment,  nor  has  the  fact  that  this  is  the  last  week 
when  National  War  Bonds  can  be  obtained  in  their  presen't 
shape  had  any  particidar  influence  in  checking  investment 
m  other  directions.  The  industrial  market  shows  strength 
in  most  of  its  sections,  and  further  I'ises  have  occurred 
amongst  electricity  s-upply  shares. 

No  diminution  in  the  buoyancy  of  Undergi'oimds  is  notice- 
able. Prices  continue  to  mount.  Districts  have  risen  2  to  '28, 
and  Metroix>litans  recovered  a  point  to  32.  In  Underground 
income  bonds  and  the  Is.  shares  a  large  volmue  of  business 
is  in  progress.  The  price  of  the  bonds  has  advanced  to  95 — • 
is  better,  in  fact,  than  might  be  inferred  from  the  official 
quotation,  while  the  Is.  shares  aire  up  to  10s.  3d.  Those 
optimists  who  anticipate  the  immediate  resumption  of  a 
t)  per  cent,  dividend  on  the  income  bonds  may  be  well  ad- 
vised to  inotlerate  their  prophecies,  but  in  the  more  or  less 
near  future,  no  doubt  this  dividend  will  be  paid.  Transport 
facilities  in  London  are  taxed  to  their  utmost  capacity,  and 
there  seems  little  enough  hope  of  relief  to  the  imha-ppy  strap- 
hanger. All  this,  of  course,  is  to  the  good  of  the  holder  of 
Tube  securities,  whose  comfort  increases  in  corresponding 
ratio  with  the  discomfort  of  the  traveller.  We  hear  interest- 
ing rumours  of  schemes  in  preparation  for  the  provision  of 
light  railways  in  coimtry  districts.  The  Ministry  of  Recon- 
struction is  alive  to  the  opportunities  oft'ered  by  the  materials 
now  freed  by  the  conclusion  of  the  war,  and  financial  support 
is  not  Ukely  to  prove  wanting. 

Anglo-.'Vrgcntine    Tramways    prefea'enoe    shares,    and    both 
classes  of  debenture  stocks,  have  given  way  somewhat  sharply 
on  the  strikes  and  disorders  in   the  sta^ets  of  Buenos  Aii-es. 
The  markets  for  t.he.se  issues  had   been   previously   so  good 
that  it  was  difficidt  to  get  the  otTer  of  stock.     Strikes  havo 
changed  all  that,  and  although  the  difficulties  are  declared  to  . 
have  been  composed,  prices  are  still  weak.    To  a.  minor  ex- 
tent,  the   dulness  has  spread   to  Brazilian   and   other  South 
Vmericaiu  secmities,  although  up  to  the  present  Rio  Tramway 
bonds   remain    quietly   steady.     There   is   little  doing  •  m    tlie- 
Mexic-an  group,  the  tendency  being  for  prices  to  give  w^ay  iii- 
the  absence  of  interest  on  the  part  of  the  purchaser,  or  of  ' 
any  news  worth  the  name  from  the  coimtrv  itself.    Mexico '  ' 
Tramways   sixes  are  IJ   lower.     Braziliari   Tractions  shed- w 
point  to  56,  but  the  prefen'ed  at  94  are  1  to  the  good. 

North  Metropolitan  Power  preference  shares,  of  w^hich 
mention  w^s  made  here  last  week,  have  been  readily  ab- 
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sorbeJ,  and  we  believe  it  to  be  a  fact  that  the  total  number 
of  shares  olTered  are  now  all  placed.  The  price  has  improved 
to  18s.  9d.,  and  seeing,'  that  the  shares  have  mostly  gone  into 
the  hands  of  the  genuine  investor,  the  quotation  will  probably 
mount  to  the  neighborhood  of  20s.  and  stop  theie. 

The  electric  supply  market  is  a  good  one.  Buyers  have 
again  come  forward,  professing  that  they  care  little  for  im- 
mediate dividend  nrospects,  but  that  they  are  content  to 
wait  with  a  view  to  the  undertakings  regaining  their  formea- 
prosperity  within  a-  year  or  tw-o.  Therefore,  even  if  the 
forthcoming  dividend  announcements  shoufd  prove  to  be  dis- 
appointing, they  are  not  likely  to  have  any  adverse  effect; 
upon  the  prices  of  the  shares,  and  the  present  buying  move- 
ment is  on  behalf  of  individual  investor  fully  aware  that  the 
ne.\t  batch  of  dividends  is  not  likely  to  be  a  good  one. 

Marconi  shares  have  been  a  weak  spot.  The  parent  issue 
fell  to  -15.  and  Americans  went  back  abruptly  to  27s.  6d., 
though  Majines  arc  fairly  well  maintained  at  Si.  Li  default 
of  any  detiiiite  reason  to  account  for  the  drop,  a-  vague 
rumour  got  into  circulation  as  to  possibiUties  of  cainfjetition, 
but  nothing  certain  is  known.  Apart  from  Mai-conis,  the 
general  market  is  a  good  one.  Anglo-American  Telegraph 
preferred  rose  to  within  10s.  of  par,  and  tho  rest  of  the  list 
maintained  the  advances'  secured  last  week.  India-rubbei" 
bhares  have  improved  5s.  to  17J,  and  amongst  industrials 
connected  with  the  electrical  manufacturing  companies,  Edi- 
#ons  are  a  go<'<d  spot  at  IDs.  3d.  Babcock  &  Wilcox  rose  to 
31.  Electric  &  General  investment  prefei-ence  improved  to 
3J.  Cordoba  Light  &  Power  ordinary  went  up  9d.  to  3s.  9d. 
Melbourne  Electric  first  preference  at  5i  are  i  higher.  The 
market  for  rubber  .shares  is  generally  steady,  ami  there  is 
stOl  a  good  deal  of  buying  of  the  popular  shares.  Tho  arma- 
ment group  keeps  finn,  hut  base  metal  descriptions  are  in- 
clined to  move  downwards,  as  the  prices  of  metals  further 
gave  way. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 
HoMK  Electricity  Companies. 

Dividend  Price 

■ .Jan.  14, 

1916.  1917,  1919.     Rise  or  fall. 

Brompton  Ordinary 9  10  72  — 

Charing  Cross  Ordinary     ....        5  4  35  — 

do.       do.       do.       *i  Pref...       4J  4J  3j  +  § 

Chelsea 3  6  4 

City  of  London         8  8  13^  — 

do.       do.    6peroent.  Pref.  ..       6  6  lOi  — 

County  of  London 7  7  111  — 

do.         do.     6  per  cent.  Pref.       6  6  lOJ  — 

Kensington  Ordinary          ....        6  7  6  +  J 

London  Electric        Nil  Nil  18  — 

do.       do.     6  per  cent.  Pref...        4  5  4  — 

Metropolitan 3  4  3  — 

do.         4*  per  cent.  Pref.    ..4^41  SJ  — 

St.  James' and' Pall  Mall  ....        8  9  7J  +4 

South  London          5  5  3  — 

South  Metropolitan  Pref 7  7  21/-  — 

Westminster  Ordinary       ....       7  9  li  +  J 

Telegraphs    and    Telephones, 

Anglo-Am.  Tel.  Pref 6  S  994  <-  * 

do.            Def li  li  234  — 

Chile  Telephone       8  8  78  — 

Cuba  Sub.  Ord 7  7  10*  — 

Eastern  Extension 8  8  1.58  — 

Eastern  Tel.  Ord 8  8  1.58J 

Globe  Tel.  and  T.  Ord 7  7  14*  — 

do.       do.        Pref 6  6  lOJ  — 

Great  Northern  Tel 24  22  83$  — 

Indo-European         13  13  68*  — 

Marconi           1-5  20  4^  —  J 

Oriental  Telephone  Ord 10  10  21  — 

United  R.  Plate  Tel 8  8  8'  — 

West  India  and  Panama   . .        . .      6d.  1/3  IH  — 

Western  Telegraph           . ..."  8  8  16§  — 

Home    Rails. 

Central  London  Ord.  Assented   ..44  6BJ  — 

Metropolitan 1  32  +1 

do.          District          ..        ..      Nil  Nil  S8  +2 

Underground  Electric  Ordinary. .      Nil  Nil  SJ  +  i 

do.               do,        "A"        ..      Nil  Nil  10/3  -^    >(, 

do,               do,        Income   ..        6  4  O."*  +1 

Foreign    Tbams,    &a. 

Adelaide  Sup.  6  per  cent.  Pref.  ..66  4|  — 

Anglo-Arg.  Trams.  First  Pref.     . .        6*  5J  3J  +   {;., 

do.           do.      2nd  Pref.       . .       5J  —  85  —  i 

do.           do.      6  Deb 6  5  72i  -2 

Brazil  Tractions       —  —  56  —1 

Bombay  Electric  Pref 6  6  10|  — 

British  Columbia  Elec.  Rly.  Pice.        5  5  67*  — 

do.               do.        Preferred      Nil  Nil  50  — 

do.               do.        Deferred       Nil  Nil  45  — 

do.               do.        Deb.      .,        4i  4J  62  — 

Mexico  Trams  5  per  cent.  Bonds. .       Nil  Nil  67  — 

do.           6  per  cent.  Bonds..      Nil  Nil  62  — U 

Mexican  Light  Common  . .         . .      Nil  Nil  38  — 

do.             Pref Nil  Nil  4H  ~ 

do.            Ist  Bonds..        ..      Nil  Nil  70           •    — 

Manufacturing  Coufanies. 

Babcock  &  Wilcox              ....        15  15  Sj  +  J 

■British  Aluminium  Ord 10  10  ifj  — 

British  Insulated  Ord 20  20  2*  — 

British  Westinghouse  Pref.         . .          7i  7i  2*  — 

Callenders 20  25  10|  — 

do.       6J  Pref 5  5  58  — 

Castner-Kellner        22  20  3|  "  — 

Edison-Swan,  "  A "                        ..        —  —  19/3  -l-ed. 

do.      do.    4  per  cent,  Deb.    ...   4  4  74J  — 

Electric  Construction        ....         7*  10  ll  — 

Gen.  Elec.  Pref 6"  6  10| 

do.       Ord 10  10  17J 

Henley 25  25  2i 

do,    liPiet 4  ^  * 

India-Rubbet 10  10  17i 

Telegraph  Oon,        30  90  48  ■ 

'  Dividends  paid  free  of  Income  Tax. 


'4  16 

5  14 

6  IS 
S  11 


•5    0 

»a  12 

•4  16 


♦5  12  8 

6  11  -J 

6  la  6 

•6  16  0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appeariog 
in  the  folio winj;  list,  that  in  some  cases  the  prices  are  only  general , 
and  they  may  vary  acoordin(f  to  quantities  and  other  circumstances. 


Wednesday,  January  15th, 


CHEMICALS.  Ao. 


o  Acid,  Oxalic per  lb, 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  orystnl)         i, 
a  Bisulphide  of  Carbon      ..        ..         „ 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

o       ,,       Percblorate         ..        ..         „ 

a  Shellac  percwt, 

0  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         ,■ 

a        ,,  Lump ,, 

a  Soda,  Chlorate       per  lb. 

a      ,,      Crystals        per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb, 

METALS,   &c. 

c  Brass  (rolled  metal  2"  to  12"  basis)  per  lb. 
c      11     Tubes  (solid  drawn)         ,,         ,, 

c      I,     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ..         ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      „       Sheet  ,, 

g      „       Bod „ 

d      II       (Eleotrolytio)  Bars        ..         ,, 
d      II  11  Sheets     ..         „ 

d      II  II  Wire  Rods         „ 

d      „  II  H.C,  Wire  per  lb. 

^  Ebonite  Rod , 

/       „       Sheet         

n  German  Silver  Wire        ..        ..         ,i 

A  Gutta-percha,  fine „ 

h  India-rubber,  Para  fine   . .        . .         i, 

f  Iron  Pig  (Cleveland  wan  ants)   ..  per  ton 

1  „    Wire,  galv.  No.  8,  P.O.  qual,         „ 
^  Lead,  English  Fig ,, 

f  Mercury        per  bot, 

e  Mica  (in  original  oases)  small  . .  per  lb. 
e      II                II            II      medium         „ 
e      II                n            II      large  .,         „ 

cf  Silioium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      ••        ..  per  ton 

«  Tin,  Block  (English)       

n    II     Wire,  Noa.  1  to  16    ..        ..  per  lb, 


£14 
iei& 


i;is 

li  to  1/4 

1/3 

1/6J 

Ud.  dec. 

£lit, 

eur, 

i-15  deu. 

£1'» 

£15  due-. 

£100 

£17  dec. 

£161 

£11.1 

£17  dec. 

1/li 

IJd.  dec. 

I)om. 

9d.  to  4  U 

5,.  to  10/- 

12,6  to  25-/ ft  up. 


£1  dec. 
£1  dec. 
2V1.  dec 


a  O.  Boor  &  Co, 
c  Tbos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons, 
f  India-Rubber,  Qutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


QaotatioDS  supplied  by— 


g  James  &  Shakespeare, 

h  Edward  TiU  &  Co, 

I  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd 

n  P.  Ormi8toi^&  Sons, 

r  W.  F.  Dennis  &  Co, 


The  Demand  for  Electrical  Material  in  China.  —  The 

use  of  electric  appUauces  is  naturally  hmited  to  those  citie.- 
and  districts  where  electric  power  is  obtainable,  and  the  con- 
stant growth  of  this  trade  under  these  circumstances  is  pro- 
uiising.  A  gi'eat  many  electric  power  plants  have  been  un- 
able to  get  machinery  during  the  past  year  to  take  care  of 
natural  increases  in  consumption,  and  new  contracts  for  cur- 
rent have  been  subsequently  refused.  With  an  increased 
import  of  appliances  under  such  circumstances  we  can  only 
infer  to  what  size  the  business  would  have  grown  under 
normal  conditions.  The  following  figures  show  the  increase 
in  the  value  of  the  imports  of  electrical  materials  and  fittings 
during  the  three  years  up  to  1918:  — 


1916. 

1916. 

1917. 

Haikwan 

Haikwan 

Haikwan 

tael^. 

taels. 

taels. 

Japan       

84.5,053 

1,699,111 

2,,563,557 

— 

United  States 

314,403 

614,321 

908,960 

Hong-Kong       

259,585 

339,992 

381,287 

5  11    7 

Great  Britain 

403,851 

710,744 

379,693 

7  11     5 

Nil 
Nil 

Canada              

3,181 

73,863 

58,941 

All   otheir  countries   .. 

283,339 

130,681 

85,953 

Total  imports  .v     2,114,415 
Ee-export.s  ...  ''^  '"'"-'^ 


71,525 


3,568,712 
137,141 


4,.378,391 
351,148 


Net  imports 


2,042,890       3,431,571       4,027,243 
— Journal  of  Electricity,   U.S.A. 

Staggered  Hours. — At  a  recent  meeting:  of  the  Boston 

section  of  the  A.I.E.B.,  L.  L.  Elden,  electrical  superinten- 
dent of  the  Boston  Co.,  said  that  to  add  15,000  Kw.  to  the 
existing  plant  capacity  during  45  winter  days  it  would  be 
necessa^ry  to  change  the  T-.orking  homrs  of  about  thirty  in- 
dustrial plants  only  about  thirty  minutes.  The  above  saving 
represents  about  one-sisth  of  the  total  estimated  peak  load 
of  the  Boston  system  for  the  winter.  The  comparatively, 
small  change  in  closing  hours  required  to  realise  so  sub- 
stantial an  increase  in  available  station  rating  was  something 
of  a  surprise  to  those  investigating  the  possibilities. — EIbc- 
fncal    World. 
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INDUSTRIAL     RECONSTRUCTION     AND     THE     METRIC    SYSTEM. 


[The  necessary  expansion  of  our  export  trade,  coupled  with  the  imminent  establishment  of  new  industries  and  of  new 
standards  in  did  industries,  calls  for  a  reconsideration  of  the  claims  of  the   international   metric   system  as   the   universal 

language  of  quantity.} 


Bv  HARRY  ALLCOCK,  M.I.E.E. 


EcoNOiMic  considerations  now  render  the  expansion 
ol  our  export  trade  just  as  necessary  in  the  national 
interest  as  was  the  production  of  munitions  duriny 
the  war. 

Great  Britain  is  no  lonyer  the  sole  workshop  of 
the  world,  and  as  most  of  the  other  producing 
nations  are  faced  with  the  same  economic  problem 
it  follows  that  international  competition  will  be 
e.xceptionally  keen.  \\  e  have  not  only  to  secure 
our  re-entry  into  those  overseas  markets  which 
have  been  temporarily  lost  during  our  concentra- 
tion on  war  work,  but  also  to  create  new  markets 
for  British  goods  throughout  the  world.  No  effort 
must  be  spared,  and  all  hampering  influences  must 
be  eliminated. 

Hitherto  the  general  charge  has  been  frequently 
made  that  we  have  not  sufticiently  considered  the 
convenience  of  our  overseas  customers,  and  tliat, 
in  particular,  we  have  hampered  our  own  prospects 
by  failing  to  submit  our  otters  in  the  language  of 
the   country  concerned. 

In  this  connection  we  are  apt  to  forget  that, 
although  there  are  scores  of  spoken  languages, 
there  are  no.w  substantially  onl}'  two  languages  of 
quantity,  viz.,  the  British  Imperial  system  and  the 
international  metric  system  of  weights  and  mea- 
sures. 

If  either  of  these  systems  were  adopted  by  the 
whole  world  as  the  sole  language  of  quantity  the 
conduct  of  international  trade  woidd  obviously  be 
greatly  simplified,  and  it  is  clear  that  Great  Britain 
more  than  any  other  coimtr}'  would  benefit  from 
such  imifonnity  due  to  her  special  dependence  upon 
her  world-wide  export  trade. 

Looked  at  from  tins  point  of  view,  it  would  ap- 
pear that  sooner  or  later  Great  Britain  must  aban- 
don the  British  Imperial  system,  because  even  its 
stoutest  supporters  would  refuse  to  undertake  the 
impossible  task  of  inducing  the  world  to  adopt  it. 

On  the  other  hand,  apart  from  its  inherent  ex- 
cellence as  a  system,  the  points  in  favour  of  our 
adoption  of  the  International  metric  system  mav 
be  briefly  summarised  as  follows  :  — 

1.  Education. — The  committee  recently  appointed 
by  the  Prime  Minister  to  inquire  into  the  position 
of  Natural  Science  in  the  educational  system  of 
Great  Bptain  (Cd.  9,oii)  reported:  "  That  the  pre- 
sent chaos  of  English  weights  and  measitres  causes 
waste  of  time  and  confusion  of  thought,  and  that 
there  are  strong  educational  reasons  for  the  adop- 
tion of  the  metric  system." 

2.  Science  and  Industry. — The  scientists  of  the 
whole  world  including  those  now  working  in  the 
so-called  "  non-mietric "  coimtries  ha\x  already 
adopted  the  metric  system.  The  experiences  of  war 
have  proved  the  advantages  of  close  co-operation 
between  the  scientisit  and  the  industrialist,  and  to 
that  end  it  is  desirable  they  should  both  work  in 
the  same  system. 

3.  Technical  Progress. — The  ordinary'  rate  of 
evolution  in  many  industries  has  been  accelerated 
by  the  experience  of  war  to  suich  an  extent  that 
"the  best  practice"  of  pre-war  days  is  already 
obsolete.  Extensive  "scrapping"  of  '  patterns, 
&c.,  is  inevitable,  and  a  unique  opportunity  of  start- 
ing afresh  .on  the  metric  basis  in  thus  provided. 

4.  Commercial  Progress. — Just  as  in  labour 
matters  both  employers  and  employed  now  fully 
realise  the  impossibility  of  returning  to  pre-war 
conditions  and  practices,  so  also  on  the  commercial 
side   are    British   manufacturers   now   disposed    to 


develop  new  industries  and  to  set  up  new  standards 
in  old  industries,  instead  of  merely  reverting  to 
the  output  of  their  unaltered  pre-war  product.^. 
By  basing  all  new  developments  on  the  metric 
system,  manufacturers  would  help  themselves  as 
well  as  the  nation.  1 

5.   Overseas     Constiiuers: — Our    overseas    custo- 
mers may  be  considered  under  three  heads,  viz.:  — 

(a)  OuiT  Colonies. 
{b)  Our  Allies. 
{c)  General. 

(a)  Colonies. — This,  trade  is  reasonably  presen-ed- 
for  us  (no  matter  what  system  of  weights  and  mea- 
sures we  employ),  both  by  ties  of  national  sentiment 
and  by  the  Govennnent's  declared  policy  of  Colonial 
Preference.  It  may  also  be  observed  that  the 
Colonies  have  frequently  expressed  their  desire  to 
adopt  the  metric  system  whenever  the  United  King- 
dom does  so.  In  the  Dominions  Royal  Commis- 
sion Report  of  1917  the  following  statement  with 
reference  to  the  metric  system  was  published : 
"There  is  clearly  in  the  Dominions  a  considerable 
body  of  opinion  in  favour  of  the  chang^e.  So  far, 
however,  all  efforts  to  induce  the  community  of  the 
Mother  Country  to  agree  to  the  change  have  proved 
unavailing."  We  should  accordingly  not  jeopar- 
dise our  Colonial  trade  by  adopting  the  metric 
S3-stem. 

(b)  Allies. — All  our  European  Allies  have  already 
adopted  the  metric  system,  and  by  now  followihg 
their  lead  in  tltis  matter  we  should  not  only  en- 
courage them  to  entrust  to  British  firms  the'tem- 
porar}-  work  of  restoring  and  re-equipping  their 
waiT-damaged  factories,  but  we  should  thereby 
foster  a  spirit  of  permanent  alliance  by  promoting 
the  development  of  inter-allied  trade  t6  its  fullest 
possible  extent. 

(c)  General. — If  we  regard  the  peoples  of  the 
entire  world  as  potential  consumers  of  British  goods 
we  must  necessarily  adopt  the  international  metric 
system,  because  its  use  is  now  obligatory  in  some 
34  coiuitries  (representing  approximately  half  the 
population  of  the  world),  and  legally  permissive  in 
practically  all  other  countries. 

In  addition  it  is  recently  reported  that  Russia 
(where  hitherto  its  use  has  been  merely  pemiissive 
as  in  England)  has  decided  to  render  the  employ- 
ment of  the  metric  system  comptdsory  throughout 
that   country  after  a  short  transition' period. 

Even  if  they  strenuously  object  to  the  metric 
system,  British  manufacturers  and  merchants  thus 
cannot  avoid  its  use,,  and  the  only  escape  from  their 
present  obligation  to  employ  two  systems — involv- 
ing increasing-ly  frequent  conversions  from  one 
to.  the  other — is  for  them  to  abandon  the  British 
system. 

In  the  face  of  these  arguments,  it  may  well  be 
asked,  "  Why  does  Great  Britain  continue  to  post- 
pone her  inevitable  adoption  of  the  metric 
system  ?  " 

"  Objectioxs. 

Apart  from  our  innate  conservatism  the  principal 
objections  hitherto  advanced  are  here  'eiuunerated, 
together  with  a  few  comments  under  each  head ;  — 

I.  That  the  use  of  the  metric  system,  is  already 
legally  permissive  in  this  country,  and  that  it's 
alternative  use  side  by  side  vith  the  British  system- 
should  result  in  the , ultimate  iurvivd}  of  the  better 
system  zinthout  compulsory  legislation  being  in- 
troduced. 
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The  flaw  in  this  argument  is  that  it  is  impractic- 
able to  have,  for  instance,  two  sets  of  scales  in 
different  systems  in  concurrent  use  on  a  shop- 
keeper's counter.  The  system  in  possession,  how- 
ever bad  it  may  be,  will  never  disappear  except 
under  compulsion. 

2.  That  those  who  desire  the  introduction  of  the 
metric  system  should  lead  the  way  by  conducting 
their  own  business  solely  in  that  system-. 

Without  some  clear  indication  that  the  Govern- 
ment will  later  enforce  the  general  use  of  the  metric 
system  this  suggestion  is  unreasonable,  becauiSe 
our  industries  cannot  be  regarded  as  watertight 
compartments.  Any  industry  so  acting  in  advance 
of  other  industries  and  transport  authorities  with 
which  it  is  in  daily  contact,  would  merely  penalise 
itself  by  its  vokmtary  isolation.  In  this  respect 
the  position  is  analogous  to  that  of  the  Daylight 
Saving  Reform,  from  wliich  no  benefit  could  be 
derived  until  it  was  made  compulsory. 

3.  That  the  obligation  to  supply  spare  parts  and 
renewals  of  machinery  made  to  British  measure- 
ments prevents  British  manufacturers  from,  nozu 
adopting  the  metric  system. 

This  objection  evidently  arises  from  an  unwar- 
rantable assumption  that  our  adoption  of  the  metric 
system  would  necessarily  involve  altered  dimen- 
sions of  machine  parts.  Such  is  not  the  cause, 
because  obviously  any  dimensions  now  expressed 
in  inches  and  parts  thereof  can  readily  be  expressed 
in  millimetres  and  parts  thereof. 

The  suggestion  that  metric  equivalents  can  only 
be  shown  by  employing  six  figures  or  so  after  the 
decimal  point  is  shown  to  be  without  practical 
foundation  when  we  remember  that  a  tolerance  of 
even  one-hundredth  part  of  a  millimetre  (o.oi  mm.) 
demands  much  more  accurate  work  than  is  usually 
obtainable  in  our  machine  shops.  Furthermore,  it 
may  be  observed  that  equivalents  expressed  even 
so  approximately  as  to  the  nearest  whole  milli- 
inetre — thus  dispensing  entirely  with  the  decimal 
point — could  not  differ  from  the  original  Imperial 
dimensions,  by  more  than  one-fiftieth  part  of  an 
inch,  and  evejn  this  degree  of  accuracy  would  suffice 
for  the  majority  of  dimensions  excluding,  of  course, 
those  of  machine  bearings  and  the  like. 

Finally,  it  should  be  remembered  that  the  obliga- 
tions to  supply  spare  parts  of  existing  machines  has 
never  yet  prevented  the  progressive  manufacturer 
from  altering  his  designs  from  time  to  time  so  as 
to  embody  improved  features.  Many  such  changes 
are  likely  to  be  made  at  the  present  time,  due  to 
the  war-accelerated  evolution  in  technical  progress, 
and  to  the  new  outlook  of  British  manufacturers  in 
the  consideration  of  their  peace  programmes. 

4.  That  thf  opposition  of  the  textile  trade  is  an 
insuperable  objection. 

The  British  textile  trade  and  its  nomenclature 
claims  to  be  so  firmly  established  throughout  the 
world  that  it  is  immune  from  the  international  com- 
petitive influences  to  which  other  British  trades  are 
subjected.  Assuming  this  to  be  the  case,  it  is,  in 
itself,  no  reason  why  other  less  privileged  British 
industries   should   be   perpetually   handicapped. 

The  Swiss  watch  industry,  which  similarly  held 
out  against  Switzerland's  adoption  of  the  metric 
system  was  accommodated  by  being  specially 
exempt  from  the  compulsory  provisions  of  the 
Swiss  Metric  System  Act.  Ultimately  the  Swiss 
watchmakers  reali'sed  that  they  had  denied  them- 
selves advantages  enjoyed  by  their  fellow  country- 
men, and  tliey  accordingly  came'  into  line  volun- 
tarily by  themselves  adopting  the  metric  system. 

Furthermore,  according  to  the  recent  report  by 
the  Committee  on  Commercial  and  Industrial 
Policy  (Cd.  9.035):  "Of  the  yarns  exported  in 
1913  about  one-third  was  taken  by  Germany " 
•  (already  a  metric  country),  and  "  rather  more  than 
half  of  the  total  exports  of  piece  goods  went  to 
British  possessions."    None  of  this  trade  would  be 


jeopardised  by  our  adoption  of  the  metric  system, 
and  in  any  case  the  sale  of  textiles  in  terms  of  the 
metric  system  is  a  relatively  simple  procedure 
already  widely  practised. 

5.  That  if  we  now  adopted  the  metric  system  we 
should  be  at  a  disadvantage  in  competition  with 
Germany. 

The  metric  system  is  not  a  German  system,  but, 
in  spite  of  the  anti-French  sentiment  then  existing, 
Gerinany  adopted  the  metric  system  from  France 
immediately  after  the  hVanco-Prusslan  War.  Since 
that  time  24  other  countries  have  likewise  adopted 
what  is  now  truly  described  as  the  International 
metric  system,  and  we  accordingly  remain  a  "  non- 
metric  "  country  to  our  own  serious  disadvantage. 

If  it  be'  argued  tliat  until  they  became  expert  in 
the  use  of  the  metric  system  British  maiuifacturers 
and  merchants  would  be  at  a  disadvantage  as  com- 
pared with  similar  classes  in  Germany,  it  may  be 
observed  that  such  a  temporary  handicap  must  be 
faced  sooner  or  later,  and,  this  being'  the  case,  it 
would  be  a  positive  advantage:  for  us  to  accept  it 
now. 

At  the  present  time  the  sentiment  of  the  world  is 
anti-Gennan,  due  to  Germany's  callous  diisregard  of 
international  and  human  laws  during  the^  war.  We, 
however,  cannot  rely  on  such  a  sentimental  pro- 
tection favouring  us  indefinitely,  and  should  there- 
fore act  promptly,  and  get  through  our  transition 
troubles  before  Germany  is  rehabilitated  in  the 
world's  esteem. 

6.  That  while  our  trade  with  "  metric "  coun- 
tries might  be  stimulated  we  should  jeopardise  our 
trade  with  "  non-m£tric  "  countries. 

This  suggestion  evidently  arises  from  a  super- 
ficial survey  of  official  statistics  which  show  that 
our  pre-war  exports  to  "  metric  "  and  "non-metric" 
countries  respectively  were  approximately  equal. 
This  bare  statement  needs  modification  owing  to 
the  factors  detailed  above  under  the  heading  "Over- 
seas consumers." 

By  eliminating  the  valueisi  of  oiir  exports  to  ouir 
Colonies  and  to  Russia  from  the  "  non-metric " 
side  of  the  balance  sheet,  and  by  noting  the  prospect 
of  closer  trade  relations  wilth  our  European  Allies, 
the  volume  of  "  non-metric  "  trade  sinks  into  comi- 
parative  insignificance.  There  is  no  evidence  to 
show  that  any  of  our  "non-metric"  tradei  would 
be  jeopardised  by  our  adoption  of  the  metrit  sysi- 
tem. 

7.  That  the  United  States  still  retains  the  British 
system. 

It  is  necessary  we  should  appreciate  that  tlie 
manufacturers  of  the  United  States  have  hitherto 
been  primarily  concerned  in  supplying  the  needs  of 
their  own  country  and  of  the  English-speaking 
"non-metric"  coimtries  comprised  within  the 
British  Empire. 

The  passing  of  the  Webb-Pomerene  Act  (legalis- 
ing trade  combinations  for  export  purposes),  and 
other  indications,  show  that  America  now  aspires 
to  be  an  exporting  nation  in  the  widest  sense,  and 
it  ils  accordingly  not  surprising  to  find  that  Ameri- 
cans are  now  regarding  the  metric  system  with 
increasing  favour.  Vide  appended  extract  from 
Board  of  Trade  Journal,   December  19th,    1918. 

There  can  be  little  doubt  but  that  whether  the 
United  Kingdom'  or  the  United  .States  first  adopts 
the  metric  system,  the  other  would  rapidly  follow, 
and,  having  regard  to  our  relatively  greater  dei- 
pendence  upon  our  export  trade,  it  is  obviously  in- 
cumbent up'on  Great  Britain  to  make  the  first  move 
although  it  would  not  be  surprising  to  find  the  less 
conservative  Americans  taking  the  lead. 

Government  Action  Needed. 
Assuming  that  in  the  national  interests,  the  ex- 
portation of  manufactured  goods  must  be  increased, 
it  is  obviously  the  duty  of  the  Government  to  faciH- 
tate  international  communications. 
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From  the  above  notes  it  is  clear  that  our  use  of 
the  international  metrit  system  would  be  a  useful 
step  in  that  direction. 

The  Act  of  1897  legalised  the  metric  system  in 
tliis  countr}-.  but  experience  has  sho\\Ti  that  further 
Government  action  is  required  to  bring  it  into 
general  use. 

It  is  accordingly  suggested  that  the  Government 
should  forthwith  announce  that,  having  regard  to 
its  desire  to  simplify  education,  to  assist  in  the 
re-establishment  of  British  industries  on  a  scientific 
basis,  and  to  promote  the  deveilopmeiit  of  British 
export  trade,  it  has  decided:  — 

I.  'l"o  encourage  the  more  widespread  uise  of  the 
international  metric  system  both  in  the  United 
Kingdom  and  in  the  British  Empire  generally  by 
officially  recommanding  all  British  manufacturers 
hereafter  engaging  in  new  industries  or  introducing 
new  standards  into  existing  industries,  to  base  their 
operations  on  the  metric  system  on  the  distinct 
understanding  that  the  Government  will  adopt  that 
system   as   the    sole   legal    system    of   weights    and 

measures  as  and  from  fa  date,  say, 

five  years  hence)  or  upon  such  later  date  as  Par- 
liament may  then  decide. 

2.  To  specify  hereafter  the  requirements  of  all 
Trovemment  Departments  in  terms  of  the  metric 
system  wherever  possible,  and  to  reconunend  other 
public  and  semi-public  buyers  (e.g..  Home  and 
Colonial  Governments,  mvmicipalities,  railways, 
harbours,  &c.)  to  follow  their  lead  in  the  national 
interest. 

3.  To  require  the  railways  and  other  transport  com- 
panies to  accept  consignments  of  goods  described 
in  terms  of  the  metric  system  without  demanding 
a  statement  of  British  equivalents. 

4.  To  prepare  the  way  for  the  complete  chatige- 
o\er  from  the  British  Imperial  system  to  the  Inter- 
national metric  system ;  — 

{a)  By  forthwith  extending  the  practice  already 
adopted  of  establisliing  metric  standards  by  Order 
in  Council,  e.g.,  on  October  14th,  1913,  the  metric 
carat  of  200  milligrams  was  ordained  the  legal 
standard  of  weight  for  precious  stones  and  pearls). 

(b)  By  forthwith  abohshing  all  apothecaries 
weights  in  favour  of  metric  weights  throughotit  the 
entire  trade  in  fine  chemicals  and  drugs. 

(f)  By  forth\\-ith  abolishing  many  of  the  multiples 
of  existing  British  units,  and  by  requiring  all  quan- 
tities to  be  expressed  of  units  of  single  units  in- 
stead of  in  a  complex  of  units,  e.g.,  to  express 
weight  in  lb.  instead  of  in  tons,  cwt.,  qr.,  lb. 

5.  To  proliibit  the  modification  of  -existing 
British  imits  or  the  introduction  of  any  new  units 
other  than  metric  units. 

6.  To  publish  all  official  British  trade  statistics  in 
tenns  of  the  metric  system,  retaining  for  a  few 
years  their  British   equivalents  where   necessary. 

7.  To  require  all  scholars  in  public  elementary 
schools  to  be  efficiently  taught  the  international 
metric  system. 

8.  To  require  all  applicants  for  appointments  ir; 
the  Ciril  Service  and  other  Government  Depart- 
ments to  have  a  working"  knowledge  of  the  Inter- 
national metric  system. 

9.  To  advise  the  Overseas  Governments  of  the 
British  Empire  and  of  the  United  States  of  America 
that  the  British  Government  has  decided  to  adopt 
the  international  metric  system  as  its  sole  legal  sys- 
tem of  weights  and  measures,  and  to  invite  them  to 
take  similar  action,  so  as  to  secure  its  establish- 
ment as  the  universal  language  of  quantity  at  the 
earliest  possible  date. 

10.  To  act  promptly  along  the  above  lines,  so  that 
British  manufacturers  and  merchants  may  frame 
their  peace  programmes  with  full  knowledge  of  the 
Government's  intentions,  and  by  their  extended 
voltmtan.'  use  of  the  metric  system  anticipate  its 
compulsory  employment  by  the  entire  community. 


Extract  from  the  Board  of  Trade  Journal  dated  December 
ISth,  1913,  page  781. 

United  St.^tes  of  Amekica. 

International  High  Commission  and  the  Metric  System. 

"  More  extensive  use  of  the  metric  system  in  the  trade  and 
commerce  of  the  United  States  is  recommended  in  a  resolu- 
tion adopted  by  the  United  States  section  of  the  International 
High  CommisKion,  of  which  Secretary  McAdoo  is  chairman, 
according  to  a  statement  issued  by  the  Treasury  Department. 
The  statement  follows  :  — 

"The  Commission  has  regarded  this  subject  as  of  parti- 
culai-  importance  in  the  United  States.  It  is,  of  course,  un- 
necessai-y  for  the  United  States  section  to  recommend  to  the 
Latin-American  sections  of  the  CommLssion  anything  in  con- 
nection with  the  metric  system,  which  is  exclusively  in  u.se 
throughout  Latin-America. 

■"  One  of  the  main  obstacles  to  documentary  tmiformity  as 
between  the  United  States  and  Latin-.\merica.  is  to  be  found 
m  the  fact  that  the  United  States  does  not  make  the  use  of 
the  metric  system  obhgatory,  and  consequently  its  consular 
documents  have  to  allow  the  use  of  that  system  merely  as 
optional.  Any  unifoim  sj^stem  of  classifying  merchandise, 
however,  will  require  on  the  part  of  the  United  States 
thorough-going  and  complete  adherence  to  the  metric  system. 
Use  in  Trade. — Of  more  importance  than  statistical  and 
administrative  questions  is  the  use  of  the  metric  system  in 
trade.  Now  that  the  United  States  is  being  drawn- into 
closer  and  more  vital  commercial  relations  by  the  rest  of  the 
world,  and  particularly  with  Latin  America,  her  manufac- 
turers and  exporters  will  be  obhged,  the  report-  states,  to 
meet  the  demands  of  their  prospective  customers  in  a  some- 
what more  accommodating  frame  of  mind  than  hitherto. 
Only  the  EngUsh -speaking  nations  still  have  to  adopt  the 
metric  system  of  weights  and  measures,  and  among  them  the 
British  Empire,  or  at  least  Great  Britain,  seems  to  be  giving 
serious  consideration  to  the  necessity  of  making  a  change." 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Feadern  are  invited  to  submit  particvlars  of  new  or  improved 
devices  and  apparatus,  which  toill  be  published  if  considered  of 
sufficient  interest. 

An    Electric   Accumulator    Shunting    Locomotive. 

We  illustrate  herewth  a  new  electric  battery  locomotive, 
recently  built  at  the  Hon\ich  works  of  the  Lancashire  and 
Yorkshire  Railway  Co.,  which  Ls  now  being  used  for  shunting 
purposes  at  the  company's  electric  power  station  at  Clifton 
Junction.  The  motors  are  capable  of  hauling  three  loaded 
•20-ton  coal  wagons,  or  a  load  of  90  tons,  on  an  inehne  of  1  in 
189,  in  addition  to  the  weight  of  the  locomotive,  which  is 
17  tons  18  cwt.  The  locomotive  was  built  in  substitution  for 
five  electric  capstans,  and  it  is  capable  of  dealing  with  twice 
the  load  at  twice  the  speed,  as  compared  with  cai>stans,  as 


Fig.  1. — Accumulator  Locomotive  uor  Shunting. 

well  as  doing  it  at  a  lower  capital  and  operating  cost.  The 
locomotive  can  be  operated  by  one  man,  and,  when  the  work 
is  not  continaons,  this  man  can  perform  other  duties,  as 
the  machine  can  be  left  mthout  any  attention,  although  it 
is  ready  at  a  moment's  notice  to  perform  shunting  work. 
The  equipment  consists  of  two  British  Thomson-Houston 
motors,  of  18  h.p.  each,  at  hourly  rating;  the  gearing  has 
a  ratio  of  4.6  to  1.  The  battery  consists  of  120  Chloride  i.m.v. 
6-t\T)e  "  Ironclad-Exide  "  cells,  the  capacity  of  which  is 
71  Kw.-hour  at  the  4^-hour  rate.  The  total  weight  of  the 
battery  is  o.OtO  lb.  The  type  of  cell  used  is  that  commonly 
employed  by  the  Chloride  Co.  for  road  vehicles,  but  in  this 
instance  the  ebonite  containers  are  made  with  thicker  walls 
than  in  cells  of  the  standard  pattern.  It  is  claimed  that 
if  the  working  instructions  are  adhered  to,  a  life  of  any 
thing  up  to  1,000  cycles  of  charge  and  discharge  may  bo 
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expected  from  thia  battery,  and,  with  careful  treatment,  a 
mileage  of  25,000  miles  has  been  secured  from  similax  bat- 
teries without  any  electrical  repairs  being  necessary.  The 
battery  is  divided  into  two  parts,  so  that  the  two  portions 
can  be  used  in  paj-allel,  to  give  a  voltage  of  120,  or  in  series 
to  give  'MO  volts.  The  capacity  of  the  battery  will  admit 
of  3.2  hours'  continuous  shunting,  or  a  4-hour  continuous 
JTm  "  light  "  on  the  level,  at  an  average  speed  of  20  miles 
per  hour.  Duiing  the  dinner  hour  it  is  usual  to  give  a 
boosting  charge,  which  will  give  back  to  the  battery  40  per 
cent,  of  its  total  eharfre,  i~.iising  the  shunting  capacity  to  4} 
hours.  The  motors  are  controlled  from  the  cab  by  a.  series- 
parallel  controller  on  the  motors  at  120  or  2-10  volts. "  There  arc 
ten  notches  on  the  controller  for  both  voltages;  the  r20-volt 
supply  is  used  for  sluiiiting  purposes,  giving  a  speed  of  about 
4 J  miles  per  hour,  and  the  240-volt  supply  for  i-unning  from 
jilace  to  place  at  20  miles  ix-r  hour  on  the  level.  'ITie  tractive 
<'ffort  at  the  tread  of  the  wheel  up  to  2.3  mile^  per  hour  is 
.1, 40(^1  lb.,  and  at  4  miles  per  hour  2,500  lb.,  at  the  hourly 
rating.  The  wheel.<  are  3  ft.  in  diameter,  spaced  9  ft.  apart, 
and  the  total  length  over  buffers  is  21  ft.  11  in.  The  loco- 
motive is  fitted  with  the  vacuum  brake  as  well  as  a  hand 
brake.  The  vacuum  is  produced  by  means  of  a  small  elec- 
trically driven  exhauster  worked  from  either  half  of  the 
battery.  There  is  a  commodious  cab,  and  the  engine  has  a 
vei-y  neat  and  workmanlike  appearance. 

Street   Lighting  at   Oxford. 

Oxford  is  the  first  city  in  England  in  which  the  new  form 
of  illumination  by  Holophane  refractor  lanterns  in  conjunc- 
tion with  gas-filled  lajnps  has  been  adopted  for  public  light- 
ing.    These  refractor  lanterns  have  been  inti-oduced  to  solve 


Fig.  2.— H0L0PH.4XE  Eefr.^ctor  Lantern. 


the  problem  of  securing  imiform  lighting  and  of  reducing 
the  diversity  factor  to  a  minimum.  At  Oxford  the  main 
streets  are  illuminated  by  medium-size  Holophane  refractoi- 
lanterns  provided  with  300-watt  gas-filled  lamps,  on  old  ajc- 
lamp  posts  22  ft.  high.  The  spacing  ratio  varies  from  7.9 
to  13,   and   the  illuminating   diversity   factors  from   7   to  17 


lantern  refractor  complete,  and  fig.  3  shows  the  refractor  in 
section,  indicating  the  application  of  the  Holophane  prin- 
ciple. The  horiiiontal  illumination  recorded  at  the  road  6ur- 
face  is  shown  in  fig.  5. 

The  Holophane  lanterns  axe  ma<le  substantially  of  cast-iron, 
enamel-coated,  green  outside  and  white  inside,  and  stove<l. 
They  are  weather-proof,  and  provided  with  ample  ventila- 
tion, and  they  have  no  screws,  hinges,  or  working  paa-ts 
exposed  to  the  weather.  The  refractors  are  made  of  trans- 
parent glass  with  prismatic  refracting  surfaces  designed  on 
the  lens  principle,  allowing  the  light  to  pass  through  and 
directing  the  illumination  in  the  diiection  desired.  They  are 
in  two  parts,  one  fitting  inside  the  other,  the  two  portions 
being  sealed  together  to  make  a  dust  and  weather-proof 
union.  The  prisms  or  lenses  being  on  the  inside  close  to- 
gether, and  the  out.side  and  inside  surfaces  of  the  complete 
refractor  being  perfectly  smooth,  the  lanterns  can  be  cleaned 
easily.  The  refractors  are  very  stout,  and  ain  be  roughly 
handled  without  fear  of  breakage.  When  fitted  on  the  lan- 
teirns  they  can  be  easOy  opened  for  replacement  of  lamps  or 
lor  cleaning  purposes.  Holophane  refractoi-s  have  been  in  use 
for  some  time  in  connection  with  railway,  dock,  harbour,  and 
other  Go\'crmnent  lighting  schemes.  The  large  saving  eflected 
l)y  the  use  of  these  lanterns  in  place  of  arc  lamps,  the  avoid- 
ance of  glare,  acd  the  uniformity  of  illumination  make  them 
particularly  suitable  for  street  and  other  outside  lighting. 
They  are  of  British  design  and  manufactm-e  throughout,  the 
makers  being  Messrs.  PIolophane,  Lin.,  of  Westminster, 
S.W. 

New   "  Tricity  "   Oven. 

Our  Ulu-stration,  fig.  4.  shows  the  new  fonn  of  oven  made  by 
the  British  Electric  Transformer  Co.,  Ltd.,  Hayes,  Middle- 
sex, which,  now  that  labour'  and  materials  have  been  re- 
leased, the  company  is  placing  on  the  market.  The  oven, 
whicii  differs  in  several  points  from  the  oiiginal  "  Tiicity  " 
design,  was  designed  and  tested  some  time  ago,  but  due  to  . 
war  conditions  it  has  been  in  abeyance.  The  new  oven,  in 
which  fixed  side  elements  within  the  oven  and  solid  lagging 
between  the  double  sides  have  been  adopted,  has  an  internal 
capacity  of  2J  cu.  ft.,  the  loading  being :  Maximum,  1,350 
watts;  medium,  750  watts;  and  lnw,  .175  watts. 


Fig.  4.— New  "Tricity"  Oven 

Six  250-watt  elements  are  fitted,  two  on  each  side  at  the 
bottom,  and  one  on  each  side  on  the  top;  the  elements  are 
of  the  gQled  type,  the  resistance  wire  being  wound  on  mica 
strip  and  enclosed  in  caising.  The  elements  stand  out  so  as 
to  throw  heat  direct  on  the  food  being  cooked,  and  allow  for 
circula.tion  behind.  They  ai-e  all  easily  replaced.  The  oven 
is  made  of  sheet   steel,   having   a   cast-iron   front   and    door 
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Fig.  3.— Eefr.actoh  in  Section. 


wnpiTniMTAI.     DISTANCE,  I'l     rrPT 

Fig.  5. — Horizontal  Illdminatick  at  Egad  Surf.\ce  in      Oxford. 


respectively,  the  maximum  illumination  being  0.495,  and 
the  minimum  0.027  and  0.02S  foot-candles  at  the  pavement 
level.  Pi-om  these  figures  it  will  be  seen  that  with  this 
system  a  remarkable  unifoiinity  is  obtained.  There  is  an 
absence  of  glare,  as  with  the  refractor  the  virtual  illuminant 
is  increased  to  the  size  of  the  refractor.  The  posts  are  pit> 
vided  with  brackets  for  60-watt  gas-filled  lamps  and  refrac- 
tor lanterns,   for  use   after  12   p.m.     Pig.   2   iHustrates  the 


frame;  the  lagging  is  slag  v\'ool,  and  the  unit  is  complete  with 
a  cast-iron  control  panel  consisting  of  3-heat  switch  and 
"  Zed  "  fuse.  While  the  manufacture  of  the  ovens  is  pro- 
ceeding, we  understand  that  the  company  is  in  a  difficulty 
with  regard  to  switches,  and  until  a  supply  of  the  latter  is 
available  the  ovens  will  have  to  be  kept  in  abeyance.  It  is  a 
great  pity  that  we  should  have  to  depend  on  suppUes  from 
overseas  for  such  an  essentiaJ  item. 
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THE     USE     OF     HIGH-PRESSURE     AND 

HIGH-TEMPERATURE     STEAM     IN     LARGE 

POWER     STATIONS. 


At  Glasgow,  on  December  10th,  Mr.  J.  H.  Shaw's  papei- 
(an.  abstract  of  which  appeared  in  our  issue  of  July  19th, 
1918)  was  read  and  discussed  before  the  ScomsH  Centre 
of  the  IxsTrrDTio.v  oi'  Electrical  Exgkeeks. 

Mr.  W.  .T.  Poole  said  that  turbine  makers  had  anticipated 
the  developments  now  under  discussion.  As  far  as  boilers 
were  concerned,  makers  could  be  relied  on  to  take  care  of 
themselve-s,  but  when  it  came  to  pipe  work  ^nd  accessories 
it  was  sincerely  to  be  hoped  that  history  would  not  repeat 
itself.  The  increase  in  temiserature  proposed  by  Mr. 
Shaw  was  a  veiy  big  one.  Even  now  could  anyone  say  that 
there  was  such  a  thing  as  an  inch-valve  suitable  for,  say, 
high-pressure  drains  which  would  behave  satisfactorily  for 
any  length  of  time  under  a  pressure  of  450  lb.,  and  a  tem- 
perature which  might  vary  between  100  and  700  deg.  F.'.' 
He  suggested  the  provision  of  adjustable  tension  rods,  not 
across  the  expansion  piece,  but  all  the  way  between  the 
stop  valve  and  the  main  header.  These  tension  rods  would 
absorb  the  thrust.,  and  would  at  the  same  time  allow  the 
expansion  head  to  fulfiJ  its  proper  function  while  maintain- 
ing the  valve  on  the  superheater  and  also  the  header  at  their 
relatively  correct  distance  apart. 

Staif-Sergeant  L.  M.  Jockel  thought  they  might  expect 
some  developments  for  the  improvement  of  the  lower  limits 
..f  temperature  and  pressure.  They  required  greater  know- 
-edge  of  the  metals  employed,  particularly  in  flanges  and 
bolts.  He  had  had  considerable  trouble  even  with  160  \h. 
pressure  and  '2<X)  deg.  .superheat  in  this  connection,  and 
thought  this  matter  should  be  more  stringently  dealt  with 
m  specifications.  The  stress  put  upon  bolts  was  unfair  to 
anything  but  bolts  of  a  sjpecial  design.  It  would  be  unwise 
to  jump  to  very  high  pressures  and  temperatures;  for  near 
future  requirements  '2.50  to  275  lb.  per  sq.  in.  and  a  total  tem- 
pei'ature  of  650  deg.  I',  was  quite  sound  practice.  The  hne 
of  development  in  turbines  should  be  towards  the  two-cylin- 
der type,  with  separate  h.p.  and  l.p.  turbines.  It  was  abso- 
lutely necessary  to  spht  the  turbine  into  two  sections.  The 
L.p.  could  be  used  alone  in  the  event  of  emergencies,  and  the 
H.p.  portion  could  be  specially  constructed  to  suit  high  pres- 
sure and  temperature  conditions,  while  the  l.p.  cylinder,  being 
of  double  flow",  would  offer  marked  advantages  in  regard 
to  blade  reheving  area  and  diminution  of  end  thrust. 
The  condenser  water  heads*  could  be  deigned  so  that  the 
tubes  could  be  cleaned  in  sections  without  shutting  down  the 
turbine  or  the  condenser  itself. 

Mr.  E.  B.  Mitchell  said  it  would  be  interesting  to  know 
if  the  series  of  failures  in  America  of  large  turbo-altemator 
sets  had  anything  to  do  with  high  pressure  or  superheat.* 
The  work  which  had  been  done  at  Rugby,  and  which  was 
soon  to  be  done  at  the  North  Tees  station  of  the  North-East 
Coast  Supply  Co.,  would  no  doubt  go  fai-  to  provide  accurate 
data  upon  which  further  advances  could  he  made.  He 
agreed  that  the  us*^  of  higher  pressures  would  mean  the  use 
of  steam  pipes  of  smaller  diameter.  Mr.  Shaw's  figirres  for 
a  ■20.000-KW.  set  at  200  lb.  and  800  deg.  E.  gave  the  steam 
supply  pipe  as  14  in.  in  diameter.  This  seemed  to  be  on  the 
.-^mall  side.  The  15,000-mv.  sets  at  Dahnamock  station,  which 
would  be  put  into  commission  this  year,  would  have  16-in'. 
pipes,  and  the  pressure  was  to  be  "275  lb.  at  the  boDer  with 
700  deg.  F.  temperature.  Whilst  admitting  that  the  bofler 
of  the  futiuv  might  be  one  of  the  flash  type  with  no  reserve, 
it  was  regrettable  that  it  should  be  so,  as  a  boiler  which  held 
;i  good  body  of  water  was  a  great  asset  in  a  station  where 
sudden  peak  loads  had  to  be  dealt  with.  He  agreed  that  the 
old  method  of  arranging  for  ring  mains  on  steam-pipe  sys- 
tems %\'as  bad,  and  would  be  difiicult  to  maintain  with 
jiresent-day  pressures  and  temperatures,  apart  altogether  from 
its  inefficiency.  With  piping  designed  on  the  unit  piinoiple, 
the  author  stated  that  "  a  small  equalising  main  need  only 
be  provided  at  the  end  of  the  boiler  house.  The  speaker 
took  that  to  be  meant  for  equalising  purposes  only.  Would 
it  not  be  well  to  have  this  pipe  at  least  equal  to  the  pipe 
supplying  one  turbine  unit  so  that  the  overload  capacity  of 
the  boDer  could  be  utihsed  to  the  fullest  extent,  and  each 
section  of  boilers  need  not  neces-sarily  run  its  own  tm'bine 
I  inly?  The  size  of  the  pipe  connecting  boUer-house  sections 
;it  Dalmamock  was  16  in.,  although  it  was  not  designed  quite 
'>n  the  unit  principle,  but  one  section  of  eight  boilers  fed 
mto  a  common  receiver  from  which  steam  was  supplied  to 
two  turbine  units,  and  it  was  these  receivers  in  each  section 
of  boiler  house  which  were  connected  together  by  a  16-in. 
pipe.  Steam  pipes  having  welded  flanges  had  given,  in  Glas- 
;;ow  T.C.  experience,  excellent  results  at  the  moderate  pres- 
sures and  temperatures  now  in  use,  but  there  seemed  to  be 
a  (X)ntrary  opinion   favouring  riveted  flanges.  ' 

Mr.  A.  Page  said  he  had  worked  out  the  overall  efficiency 
loa!  to  units  on  the  bus-bars  for  several  of  the  cases  given 
in  the  .schedule*.  The  highest  on  100  per  cent,  load  factor 
was  22. '2  per  cent.,  and  last  year  in  the  Glasgow  area  the 
efficiency  of  coal  to  units  sold  was  only  8.6  per  cent.  There 
was  ample  room  for  improvement  here  in  this  direction.    Mr. 

*See  Elec.  Rev.,  April  12th,  and  October  4th  and  25th, 
1918. 


Shaw  appeared  to  put  the  internal  efficiency  of  the  turbine 
rather  Mgh,  and  the  steam  consumptions  were  certainly  better 
than  the  figures  given  by  manufacturers  when  quoting.  The 
assumption  of  constant  boiler-house  efficiency  in  making  cal- 
culations was  hardly  justified,  and  it  would  require  a  great 
deal  of  demonstration  to  convince  engineers  in  the  West_  of 
Scotland  that  a  28-in.  vacuum  could  be  maintained  using 
cooling  towers  on  a  large  scale.  He  was  surprised  to  find 
that  pipe  manufacturers  supported  the  retention  of  welded 
pipes  and  flanges. 

Mr.  A.  E.  M'CoLL  said  power  houses  were  at  present  em- 
ploying steam  pressures  much  lower  than  those  of  Mr.  Shaw'a 
figures,  and  with  a  lower  boiler-room  efficiency,  they  were 
obtaining  overall  heat  efficiencies  shghtly  higher  than  those 
given  by  the  author.  While  it  was  not  clear  that  a  good 
case  could  be  made  out  for  a  jmnp  to  the  maximum  pres-' 
sures  advocated,  there  was  no  doubt  that  an  increase  in  pre- 
sent practice  was  just.ified.  Engineers  generaUy  were  con- 
tent with  a  good,  instead,  of  the  best,  vacuum,  and  condensers, 
in  many  cases,  were  giving  better  vacua  than  the  turbine 
could  proi>erly  deal  with.  A  portion  of  the  increased  ex- 
penditure which  the  author  advocated  might  profitably  be 
employed  in  obtaining  lower  absolute  pressirres  where  the 
facihties  were  available,  and  a  better  overall  heat  efficiency 
would  result.  This  did  not  apply  to  stations  having  cooling 
towers,  and  there  might  be  justification  here  for  the  em- 
ployment of  the  highest  pressures. 

Mr.  J.  H.  Sh.^w,  in  reply,  said  he  saw  no  reason  why 
st«am  pipes  should  not  be  designed  to  take  care  of  all  the 
longitudinal  stress.  It  was  a  wrong  policy  to  do  away  vrith 
economisers  and  put  in  air  heaters.  As  to  ratio  of  water  to 
steam,  he  had  got  44,  45,  and  46,  though  he  did  not  think  a 
designer  would  guarantee  those  figures.  The  breaking  of  bolts 
was  due  more  to  repetition  of  higher  stresses  than  to  high 
stress.  Expansion  joints  were  going  to  be  one  of  the  troubles 
with  high-pressure  steam.  There  was  a  lot  to  be  said  for  and 
against  welded  flanges. 


TESTING     FIAT     ELECTRICAL    ACCESSORIES. 


As  an  example  of  the  painstaking  care  necessary  in  electrical 
work,  the  methods  adopted  in  the  Fiat  motor  car  factory  are 
interesting.  This  firm  decided  that  all  its  cai-s  should  have 
both  electric  Ughting  and  starting,  and  immediately  set  to 
work  to  build  up  an  important  electrical  department. 

In  every  branch  of  the  electrical  works  there  is  an  in- 
spector who  controls  the  quahty  and  workmanship  of  every 
article,  according  to  a  system  common  to  the  whole  factory. 
In  addition,  there  is  a  special  laboratory  foi-  purely  electrical 
tests.  Thus,  in  order  that  there  shall  be  no  doubt  as  to  the 
quahty  of  the  insulation,  every  collector,  armature,  and 
^\inding    is    passed    through    a    measuring   appai'atus.      The 


Fig.  1. — Fmt  Electric  Lighting  Sets  on  Test. 

windings  of  the  armatures  of  both  djTiamos  and  motors  are 
e'xamined  in  a  special  way  by  means  of  a  magnetic  field  fed 
by  an  alternating  current  which  induces  a  cuiTent  in  the 
single  spirals,  "rhese  induced  currents  show  by  their  in- 
tensity whether  any  defect  exists  in  the  armature  winding 
or  insulation. 

The  individual  component*  having  successfully  passed  their 
tests,  the  completed  motor  is  mounted  on  a  bjnch  and  tested! 
by  means  of  an  electromagnetic  brake  on  the  Pasqualini 
I».tent.  During  this  test  the  motor  is  made  to  run  imder 
maximum  load.  Following  this  there  is  a  separate  test_  of 
the  engagement  and  disengagement  of  the  starting  pinion 
with  the  gears  cut  on  the  flywheel.  Instead  of  a  petrol 
motor,  there  is  an  electric  motor  fitted  with  a  flywheel 
similar  to  that  used  on  the  cars.  The  i?tarting  motor  is 
clamped  down  to  a  bench,  and  the  engagement  of  its  pinion 
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wiHb  the  electric  test  motor  is  noted.  The  use  of  an  electrio 
instead  of  a  petrol  motor  for  this  test  enables  the  resistance 
to  be  varied  at  will  and  provides  complete  accuracy  of  con- 
trol. After  liavxng  gone  through  the  load  and  starting  testa 
each  starting  motor  is  sent  back  for  e.\i)ert  examinataon. 

The  cuncnt  regulators,  the  cut-outs,  electric  horns, 
tremblers,  all  important  accessories  composed  principally  of 
a  winding  of  fine  wire  with  multiple  (spirals,  are  examined 
separately  with  a  view  to  prot>er  insulation.  The  two  main 
regulators  aiie  enclosed  in  a  metal  housing,  to  which  the 
eleven  wires  for  the  lamps,  horns,  &c.,  are  connected.  After 
being  adjusted,  each  regulator  is  inserted  between  a  dynamo 
and  a  storage  battery  and  practically  tested  in  order  to  see 
that  it  operates  correctly  undei'  varying  engine  speeds  and) 
various  intensities. 

The  most  interesting  test  is  that  which  includes  the  dy- 
riamo.  lamps,  and  all  the  electric  instruments  and  the  wiring. 
Sets  of  14  dynamos  are  mounted  on  a  sjiecial  stand  (fig.  1,  p. 
8.'5),  and  are  driven  by  their  own  belts  from  shafting.  Each 
djTiaino  supplies  current  through  storage  batteries  to  the  full 
set  of  lamps  used  on  the  oaf,  with  the  regulators,  fuses, 
ammeter  and  voltmeter  forming  a  part  of  the  car  equipment. 
In  crther  words,  the  complete  equipment  as  it  wOl  be  estab- 
hshed  on  the  car  is  put  under  test.  The  dynamos  are  run 
a.t  varying  speeds,  in  order  to  correspond  to  the  actual  working 
on  the  car,  for  a  period  of  two  hours.  During  this  time  the( 
dashboard  instruments,  which  are  mounted  on  a  bench  op- 
posite the  dynamos  are  subjected  to  as  much  vibration  aa 
they  would  undergo  with  the  automobile  engine  running  at 
full  speed.  The  Wbrations  are  obtained  by  attaching  the 
instrument  board  to  a  shaft  with  an  unbalanced  flywheel. 

There  is  a  final  test  which  is  only  possible  when  the  car 
manufacturer  makes  his  own  electrical  appUances.  The  re- 
gulator and  cut-out  are  mounted  on  the  front  of  the  dash- 
board, the  ammeter  and  switch  are  mounted;  aU  the  wires 
are  cut  to  the  right  length  and  the  terminals  made,  so  thatl 
the  dashboards  go  to  the  assembly  shop  with  the  electrical 
work  fully  completed.  The  assemblers  merely  have  to  bolt! 
the  dashboard  in  position  and  connect  the  wires  to  then 
lamps,  the  dynamo,  and  the  batteiT.  But  before  these  com- 
pleted dashboards  are  sent  out  of  the  electrical  department  they 
are  tested  by  connecting  up  the  wiies  to  a  standard  set  of 
lamps,  dynamo,  and  battery,  and  operating  them  for  a  short 
time.  This  avoids  all  possibility  of  a  defective  installation' 
finding  its  way  to  the  assembly  shops. 

Einally  the  road  testers  verify  the  geeeraJ  working  of  the 
electric  instaUatioos  when  the  chassis  are  taken  out  for  their 
general  road  tiials. 


NEW   PATENTS  APPLIED  FOR,    1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    for   this  journal   by    Messrs.    Sifton-Jonss,   O'Dbll   and 
Stkpubns   (succe&sors    to   W.    P.  Thoiiip«on  &  Co.,  of    London),  Chartered 
Patent  Agents,  285,  High   Holborn,    London,  W.C.  1. 


2i,549.    '*  Electrical  heating  appliances."      J.   G.   Loza^o.      December  23rd. 

21,559.  "  Electromagnetic  drive  lor  wheels,  pulleys,  4c."  R.  N.  Lennox. 
December  23rd. 

31,561.  "  Telephone  exchange  systems."  C.  A.  W.  Hultman.  December 
23rd. 

21,568.  "  Electric  lamps,  &c."  J.  BuRKI.  December  £3rd.  (Switzerland, 
October  8th.) 

21.589  "  Metallic  conduits  for  electric  wiring."  F.  S.  Rippingiu-b.  De- 
cember Mtb. 

21,5112.  "  Sparking  plug  tor  explosion  engines."  R.  Hureau  &  E.  Ruillet. 
December  24th.     (France,   December  26th,   1917.) 

21,610.  "  Incandescent  electric  lamps  for  automobiles,  &c."  Butlers,  Ltd., 
AND   A.    Reeves.      Dectmber   24th. 

21,614.  "  Cut-out  device  for  use  in  electrical  installations."  General  Engi- 
neering  Co.    &   A.    QuiNN.      December   24th. 

21,628.  "  Electric  welding."  J.  B.  Murrav  &  T.  E.  Mt;RRAV.  December 
24th. 

21.631.  "  Electric  welding."  T.  E.  Murray.  December  24th.  (U.S.A., 
October    4th,    191/.) 

21.633.  "  Method  of  electric  welding."  T.  E.  Murrav.  December  .24th. 
(U.S.A.,  February  6th.) 

21.634.  "  Processes  of  electric  welding."  J.  B.  Murrav.  December  24th. 
(U.S.A.,   March   22nd.) 

21.638.  "  Group-switching  arrangements  for  automatic  or  semi-automatic 
telephone  exchanges."  C.  A.  W.  Hultman.  December  24th.  (Sweden,  De- 
cember 24th,  191-.) 

21,640.    "  Sparking   plug."     H.   E.   Brodekick.     December  24th. 

21.643.  "  Luminous  electric  switches,  bell  pushes,  &c."  S.  G.  H.  Long. 
December   24th.  ^ 

21.644.  "  Electric  switches."  L.  Benvbnuti  &  G.  Cigolini.  December 
24th. 

21,653.  "  Automatic  temperature  control  for  electric  irons."  S.  L.  Golds- 
BROUGii.     December  24th, 

21,667.  "  Wireless  telephone  transmitters."  L.  B.  Turner  &  R.  H.  VVag- 
.VER.     December  24th. 

21.680.  "  Magneto-eiectrlc  machines."  A.  M.  Au-bn  &  R.  B.  North.  De- 
cember 24th. 

21.681.  "  Interrupter  devices  for  magneto-electric  machines."  A.  M.  Allen 
AND  R.  B.  North.     December  24th. 

21,698.     "  Generation   of   electricity."     C.    M.    Walter.      December   30th. 

21,731.    "  Railway-signalling  apparatus."     K.  Cunningham.     December  30th. 

31,769.  "  Direct-current  converters."  R.  van  Cauwenberche.  December 
30th.      (France,    September  24th,    1917.) 

21,776.  "  Automatic  electric  water-heaters."  G.  P.  Dennis  &  J.  Law. 
December  30th. 

21.779.  "  Call  indicator  for  telephone  systems."  Aittomatic  Electric  Co. 
AND   .\l-tomatic   TELEPHONE    MANUPAtTTURlKo   Co.      December   30th. 

21.781.    "Twin    sparking    plug."     ].    Wilkib.      December   3Dth. 

21,783.  "  Means  for  actuating  Ignition  magnetos  for  starting  internal.com- 
bustion  engines."    J.  SuiiH,     December  30lh. 

21,804.  "Sparking  pluBi  (or  Internal-combusiion  enginei,"  W.  Stbap, 
Otcambsr  SOth. 


21,807.    "  Electrical  devices  or  motors."     M.   V.  O'Learv.     December  SOth. 

21.811.  "  Method  for  transforming  kinetic  cnergv  in  gases  into  electrical 
energy,  and  manner  for  utilising  Litter  for  carrying.out  gas  reaction."  C. 
Petersen.      December   SOth.     (Norway,   January   8lh.) 

21.812.  "  Electric  lamps."     F.   Lewis.     December  SOth. 

21.813.  "  Electric  clocks."  Covenirv  Electric  Clock  Co.  &  T.  Rushion. 
December  30th. 

21,815.    "  Lifting   magneu."     F.    N.    Pickett.      December   SOth. 
21,831.    "  Electric    furnaces."      E.    Fenton.      December    SOth. 

21.862.  "  Article  for  preventing  crossed  wires,  rods,  &c..  vibrating  or  rub- 
bing on  one  another."     S.  W.   I'emberton.     December  31st. 

21.863.  "  Electric   furnaces."     E.    Waring  &   W.   Waring.     December  31st. 
21,869.    "  Dynamos."     H.    Leitner.     December  31st. 

21,894.  "  Electric  arc  furnaces."  U.  Magini.  December  31st.  (Italy,  De- 
cember 31st,  1917.) 

21,897.  "  Construction  of  magneto-electric  machines."  G.  M.  Turner 
December  31sl. 

21,913.    "  Electric   switches."     E.    Abegg.      December   3Isl. 

21,:il4.    "  Electric  switches."     C.    E.    Foster.     Dicember  31st. 

21,922.  "  Detection  and  generation  of  sound,  &c.,  waves."  R.  A.  Fessen- 
DtN.      December   31st.     (U.S.A..    December  Slsi,   1917.) 

21,930.  "  Automatic  telephone  exchange  svstem."  W.  C.  Davev  &  Ster- 
ling Telephone  &   Electkic  Co.     December  31st. 

1918. 

lators."     W.    A.    T.    Twist.      January   2nd. 

tch    fuiei."      F.    G.    Wakburton.      January 
2nd.  .  ' 

65.    "Submarine   telegraph  cables."     F.   G.   Creed.     January  2nd.. 
84.     "  Electrification   of  seeds   and   apparatus   therefor."     J.   HEWE'rr   &   J.   J. 
H.  Sturmev.     January  2nd. 

139.  "  Ignition  systems."  Davton  Engineering  Laboratories  Co.  Janu- 
ary 2nd.     (U.S.A.,  January   2nd,   1918.) 

140.  "  Ignition  systems."  Davton  Engineering  Laboratories  Co.  Janu- 
ary 2nd.     (U.S..\.,  January  2nd,  1918.) 

165.  "  Electric  fuses."  Simplex  Conduits,  Ltd.,  &  L.  M.  Wateriiouse. 
January  3rd. 

200.  "  Obtaining  single-phase  alternating  electric  currents  from  three- 
phase   and   vice   versa."     A.    M.   Taylor.     January   3rd. 

216.     "  Dynamo-electric  machines."     E.  J.   Harman  &  E.   le  Bas.     January 


3rd 


Remy    Electric    Co. 


219.     "  Distributor    devices    (or    ignition     apparati 
January    3rd.      (lU.S.A.,    April    4th     1917.) 

221.  "  Electrode  holders."     P.  \v.  Fawcbtt  &  J.  Wightman.     January  3rd. 

222.  "  Electric   furnaces."     P.  W.   Fawcett  &  J.  R.   Hovle.     January  3rd. 
226.     "  Magnetos."      Soc.    DEs    Meteurs    S.U-mson    (Systeme    Canton-Unne). 

January    3rd.      (France.   January   23rd,    1918.) 

248.     "  Electrical   resistance."     W.   Geary  &    L.    Satchwell.     January   4th. 

253.  "  Sparking  plugs  for  internal-combustion  engines."  A.  Wilkinson. 
January   4th. 

276.     "  Electric    switch    for    burglar   alarm."      C.    NissEN.      January   4lh. 

293.  "  Electrical  heating  devices."  J.  P.  Annacker  &  T.  H.  Rv,\N.  Janu- 
ary 4th. 


PUBLISHED  SPECIFICATIONS. 

The  numbers  \n  parentheses  are  those  under  which  the  specifications  will 
be  printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 

191T. 

8.926.  Method  of  and  apparatus  for  the  elbctri(:.\l  treatment  of  gases. 
L.   Bradley.     June  21st,   1916.     (107,369.) 

13,108.  Appar-itus  for  heating  water  by  electrjcity.  J.  H.  Robinson  and 
W.    O.    Workman.      September    13th,    1917.      (121,302.) 

13.136.  Brush  gear  for  electric  dynamos  and  motors.  J.  C.  Todnian, 
T.    L.   R.   Cooper   &  A.   A.    Lyon.     September  13th,    1917.     (121,304.) 

14,654.  Electhical  cut-out.  W.  H.  Illingworth.  October  10th,  1917. 
(Cognate   applicauon   6,007/18.)     (121,305.) 

16,244.  Electrical  signalling  systems.  Sterling  Telephone  &  Electric  Co., 
F.  G.   Bell  &  W.  C.  Davey.     November  7th,  1917.     (121,308.) 

16,261.  Electric  accumulators.  H.  Leitner  &  W.  H.  Exley.  November 
7th,  1917.     (Cognate   application  4,529/18.)     (121,309.) 

16,475.  Elecirically-heated  clothing  or  fabrxs.  Igranic  Electric  Co., 
A.   H.   Curtis   &  S.   R.    Wright.     November  9th,   1917.     (121,310.) 

16,581.  Maximum-demand  controller  and  load-indicator  for  BLBtn'Rlc 
POWER    installations.      C.    C.    Gow.      No'vember    12lh,    1917.      (121,312.) 

18,046.  Commutators  for  dynamo-electric  machines.  H.  Chitty.  Decem- 
ber 5th,  1917.     (121,320.) 

18,172.    Engine   starters.     V.    Bendix.     December   7th,    1917.      (121,324.) 

18,343.  Miners'  electric  hand  uvmps.  A.  H.  Railing  &  A.  E.  Angold. 
December    11th,    1917.      (121,337.) 

18,438.  MuLTirLE  elecikic  switches.  V.  E.  Joyce  &  Park  Royal  Engineer- 
ing   Works.     December  12th,   1917.     (121,345.) 

18,442.  Electric  transformers.  British  Thomson-Houston  Co.  &  F.  W. 
Cooke.     December   12th,  1917.     (121,346.) 

18.497.  Engine  starters.  F.  B.  Dehn  (Eclipse  Machine  Co.).  December 
]3lh,   1917.     (121,349.)! 

18,683.  Electric  cable  grips.  W.  T.  Henley's  Telegraph  Works  Co.,  W. 
H.    Nichols   &    E.    Moore.      December   15th,   1917.     (121,358.) 

18,963.  Magnetos  and  like  dynamo-electric  M,\CHtNEs.  J.  F.  Poynter. 
December  2Ist,   1917.     (121,364.) 

1918. 

945.  Method  of  and  apparatus  for  m.wufacturing  lead  linings  for 
accumulator  boxes,  cistern  boxes,  .ynd  the  like.  W.  G.  Claughton  and 
J.    W.   Claughton.     January   17th,   1918.      (121,383.) 

1,032.  Electric  relays.  Automatic  Telephone  Manufacturing  Co.  &  p.  T. 
l?.ites.     January   18th,   1918.      (121,385.) 

2,572.  Cooling  of  /U.ternatinc-current  motors.  W.  F.  Higgs.  February 
13ih,  1918.     (121,399.) 

3,883.  Mechanism  for  regulating  the  electrodes  of  electric  furnaces. 
\'.   F.  Turner  &  'J.  Walker.     March  6ih,  1918.     (121,409.) 

6,257.  Electric  welding  and  riveting  apparatus.  Thomas  Spot  Welder 
Co.      October   8th,    1917.      (120,028.) 

7,724.  Machines  for  SLorriNC.  commutators  and  other  arhcles.  F.  E. 
Aurand.      May    11th,   1917.      (115,849.) 

8,574.  Electric  motor  control.  British  Thomson-Houston  Co.  (General 
Electric   Co.,    U.S.A.)     May   23rd.    1918.     (121,427.) 

10.201.  Multiple-ftlament  elsciric  incandescent  lAMPS.  British  Thom- 
son-Houston   Co.    (General    Electric    Co.,    U.S.A.)     June   20th,    1918.      (121,432.) 

10,462.  System  of  electrically-indicating  on  board  ship  the  depth  of  sea 
WATER.      Y.    Kawakita.      June   2.5th,    1918.      (121,434.) 

10,654.     Electromagnets.     M.    H.   Goldstone.     June  28th.   1918.     (121,435.) 

14.943.  Method  of  electric-u.  treatment  of  cases.  L.  Bradley.  June 
Slbt.    1916.    .(Divided   application   on   8.926/17.)     (119,236.) 

14.944.  Apparatus  for  the  electrical  treatment  of  oases.  L.  Bradley. 
June  21st,    1916.      (Divided    application    on    8,926/17.)     (119.237.) 

14,947.  Method  op  and  apiiarafus  for  the  electricai,  trbatment  op  oases, 
I,.  Bradley.    June  g)>l,  1916,     (Divided  application  on  8,986/17.)     (n9,«38,) 
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TO  "  ELECTRICAL  REVIEW"  READERS. 

Owing  to  the  continued  increase  in  the  circulation 
of  the  ELECTRICAL  REVIEW  in  recent  months,  an 
increase  which  has  becKime  accelerated  since  the 
signing  of  the  Armistice,  we  cannot  guarantee  that 
casual  copies  will  be  available.  The  only  way  to 
make  sure  of  securing  a  copy  regularly  as  issued,  is 
io  place  a  definite  order  with  a  newsagent,  or  else 
to  subttcrlbo  direct  Io  the  Publisher,  ELECTRICAL 
REVIEW,  4,  Ludgate  Hill,  London,  E.G.  4. 


THE     RE-SETTLEMENT    OF 
OFFICERS. 


One  of  the  biggest  problems  in  connection   with  the  whole 
subject  of  demobilisation  is  :  "  What  shall  we  do  with  our 
officers  ?  "     To  sing  their  praises  in  superlatives  is  needless 
to-day— 'twere  but  to  paint  the  lily  ;  the  long  record  of 
their  brilliant  and  self-sacrificing  achievements  has  already 
covered  them  with  glory.     The  question  now  is  not  so 
much  what  do  we  think  of  them  :  nor  is  it  what  are  we 
going  to  give  them— that  is  settled  np  to  a  point  nationally, 
and  they  do  not  ask  our  sympathy.     As  in  the  case  of  the 
private,  so  in  the  ca.se  of  the  officer — perhaps  more  so  ;  "  he 
does  not  want  your  sympathy— find  him  a  job."     Suitable 
employment  and  training  for  employment— these   we  are 
under  solemn  obligations  to  provide  them  with.     It  is  stated 
that  there  are  400,000  men  "  of  the  officer  type,"  and  that 
they  represent  practically  the  best  brain-power  of  the  nation 
between  the  ages  of  18  and  45,  or  thereabouts.     It  is  useless 
pretending  that  the  signing  of  the  Armistice  found  us  ready 
with  properly  developed  plans  for  this  or  any  other  part  of 
the  work  of  general  demobilisation.     We  had  talked  much 
about  what  we  were  going  to  do,  and  had  put  many  things 
down  on  paper,  but,  as  we  have  frequently  stated,  in  refer- 
ring to  the  aspirations  and  visions  of  reconstructors,  some 
little  thing  may  occur  at  the  vital  moment  to  junible  up  the 
whole  mosaic.     Yet  there  can  be,  to  our  minds,  little  doubt 
about  it  that  demobilisation  along  industrial  lines  is  the 
sanest,  because  it  is  the  safest  course,  and  we  believe  that  it 
will  not  be  difficult  to  persuade  the  men  to  see  it  so,  and  to 
acknowledge  that  it  is  in  their  own  interest.     We  welcome 
this  week  the  publication  of  a  new  pamphlet.  No.  12,  of  the 
"  Reconstruction  Problem  "  series  issued  by  the  Ministry  of 
Reconstruction,  because  it  puts  forward  fully  and  fairly  the 
whole  subject  of  the  re-settlement  of   Army  and  R.A.F. 
officere.     We  consider  it  to  be  the  duty  of  every  employer  and 
of  every  manager  to  secure  a  copy,  and  study  the  difficulties 
of  the  problem  at  once.     We  hope  also  that  a  copy  will  be 
put  into  the  hands  of  each  of  the  whole  400,000,  while  those 
who  are  interested  in  the  future  well-being  of  any  particular 
officer  will  be  unwise  to  overlook  it.     In  this  vast  army  of 
officers,  as  this  pamphlet  states,  are  comprised  the  whole 
Tniversity   and    Secondary    School  class,   as   well   as   the 
pick  of   the   brains   outside   that  class — "  men   who  were 
.selected  from  their  fellows  by  reason  of  their  intelligence, 
capabilities,  and  qualities  of  leadership."     No  doubt  a  very 
large  number  of  them  are  "  pivotal  "  men  badly  needed  in 
business  and  the  professions,  but  many  of  them  were  never 
in  any  business  or  profession  at  all  when  they  joined  the 
Colours.      Perhaps  a   large  percentage  of   them  were  at 
college  or  school,  and  the  years  spent  in  the   Forces  are 
those  which  would  otherwise  have  been  devoted  to  efforts 
to  launch  out  upon  a  career  in  life.     Speaking  generally, 
the    man    who    was     singled    out    for    his    intelligence, 
capabilities,  and  leadership  in  the  Army  should  be  a  very 
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desirable  man  in  civil  employment,  as  calculated  to  assist 
the  nation  in  the  direction  of  increased  efficiency.  Who 
denies  the  need  for  such  qualifications  in  commerce  and  io 
industry  to-day  ?  TVe  used  to  have  interesting  discussions 
in  the  old  days  regarding  the  suitability  of  university  men 
for  business  ;  well,  we  ought  to  have  no  difficulty  in  finding 
them  if  we  want  them  now.  But  the  problem  is  not  one  merely 
of  university  or  secondary  school  men.  There  are  others 
who  were  in  very  different  circumstances,  and  were  raised 
from  the  ranks  on  natural  or  acquired  merit,  which  in  their 
humbler  civilian  circumstances  they  had  been  denied  the 
opportunity  of  developing.  They  will  not  return  to  civil 
life  the  lads  or  men  that  they  were,  and  in  many  cases, 
though  they  have  been  deprived  of  years  of  business 
training,  experience,  or  education,  they  may  return  to  other 
positions  in  the  same  businesses  fitted  to  fill  far  more 
responsible  duties.  For  example,  even  an  office  Iwy  of 
wayward  ways  may  speedily  develop  the  aptitude  which  may 
fit  him  for  successful  service  "  on  the  road  "  after  he  has 
got  right  down  to  the  ways  of  the  business  with  the  older 
intelligence  and  the  initiative  that  the  Army  ways  may 
have  encouraged  in  these  years  of  impressionable  mind. 
We  suppose  there  is  hardly  a  business  in  the  country  where 
this  question  is  not  exercising  the  minds  of  those  in 
authority.  They  saw  the  lad  leave  them  perhaps  raw  and 
timid  ;  watched  his  progress  under  the  influence  of  the 
training  camp ;  noted  the  change  in  the  tone  of  his 
correspondence  ;  observed  Vith  pride  and  satisfaction  the 
soldierly  bearing,  the  quickness  and  the  "  liveliness " 
of  the  "  boy "  ;  welcomed  him  home  from  the 
Front  with  the  older  atmosphere  of  a  maturer  thought- 
fulness  and  seriousness.  And  now  the  prospect  of  the 
return  of  the  officer  of  "  intelligence,  capability,  and 
leadership"  to  the  "place  kept  open"  is  before  them. 
It  goes  without  saying  that  the  conditions  of  industrial, 
commercial,  and  professional  life  have  not  altered  in  such 
a  way  that  a  large  proportion  of  the  400.000  men  can  be 
absorbed  under  such  circumstances  that  they  will  be  able  to 
continue  the  social  position  that  distinguishes  the  officer 
from  the  general  run  of  the  men  in  the  ranks — wealthy  men 
and  men  of  position  as  the  latter  have  often  been.  Some 
hardness  of  lot  is  inevitable  in  cases,  though  it  will  be 
softened  for  a  time  by  the  gratuity  provision.  They  will 
be  assisted  more  satisfactorily  from  the  national  point  of 
view,  and  in  their  own  permanent  interest,  by  the  system  of 
training  and  education  that  has  been  established  as  part  of 
the  policy  of  resettlement.  Buf  the  early  perplexity  of 
some  men  arises  from  the  doubt  concerning  the  kind  of 
career  that  they  ought  to  adopt.  They  have  arrived  at 
years  when  they,  in  the  ordinary  course  of  events,  would 
have  practically  completed  their  training.  With  the  utmost 
goodwill  in  the  world  towards  such  we  cannot  but  endorse 
the  wise  words  contained  in  this  pamphlet  where  it  says  : — 
"  The  average  young  officer  .  .  .  will  be  spared  many  dis- 
appointments if  he  makes  up  his  mind  to  the  fact  that  he 
has  to  make  a  new  start,  no  longer  as  a  cog  in  a  vast 
machine,  but  as  a  competing  individual."  No  longer  will 
his  pay  automatically  stand  to  his  account  at  Cox's  ;  "  from 
the  day  the  physically  fit  officer  puts  on  civilian  clothes  he 
has  to  fight  his  own  battle  for  his  bread  and  butter.  His 
earnings  will  be  proportionate  to  his  value  as  a  civil 
worker."  "  It  is  not  likely  that  there  will  be  many 
•  cooshy  '  jobs  to  be  stepped  into — the  competition  will  be 
too  keen.  Training,  education,  character — tliese  are  tlie 
factors  that  are  going  to  count." 

It  is  well  that  the  situation  should  be  put  thus  frankly. 
The  man  who  has  fearlessly  faced  the  Enemy  will  not  be 
downhearted  as  he  comes  up  against  this  difficulty.  He 
will  not  have  to  go  alone,  for  the  Ministry  of  Lalxiur 
established  about  a  year  ago  an  "Appointments  Depart- 
ment "  to  advise  candidates  as  to  the  career  for  which  they 
are  best  qualified,  to  provide  information  regarding  methods 
of  training,  and  to  bring  employers  and  those  seeking  em- 
ployment together  under  favourable  conditions.  This  reads 
very  encouragingly,  and  perhaps  when  the  Department  is 
able  to  deal  with  matters  along  the  lines  of  these  aspirations 
we  shall  make  good  progress.  It  may  not,  from  what  we 
hear,  be  working  very  efficiently  yet,  but  it  will  need  tn 
hasten'  its  improvement  if  it  is  to  contribute  that  assistance 
in  guiding  men  to  their  proper  destiny  that  we  all  desire  it 


to  contribute.  Everyone  must  recognise,  however,  that  no 
Government  Department,  whatever  its  degree  of  efficiency 
or  its  wealth  of  good  intention,  can  ever  achieve  great 
things  in  so  difficult  a  matter  unless  there  are  present  two 
things  : — (1)  A  determination  on  the  part  of  employers  to 
afford  suitable  opportunity  for  men  to  qualify  themselves 
and  a  willingness  to  give  the  spirit  of  enterprise  free  scope 
in  connection  with  their  businesses  ;  (2)  a  due  appreciation 
by  the  men  of  the  necessity  for  making  one  more  gallant 
effort — namely,  to  equip  themselves  for  a  new  career  by 
taking  advantage  of  the  facilities  provided  for  their  educa- 
tion and  training. 


"May  I  Start 

a  New 

Electrical 

Business  Yet?" 


From  a  number  of  inquiries  that  have 
reached  us  during  the  last  few  weeks,  we 
judge  that  some  of  our  readers  are  un- 
certain whether  they  are  yet  free  to  open 
new  businesses.  We  are  not  at  all  sur- 
prised, for  it  is  not  easy  to  keep  oneself  fully  informed 
regarding  the  multitude  of  official  notices  concerning  the 
withdrawal  of  restrictions.  The  Press,  which  during  the 
period  of  hostilities  suppressed  so  much  interesting  informa- 
tion by  desire  of  the  Censorship  authorities,  is  not  able  t<i 
devote  much  space  to  present-day  matters  for  which  the 
Government  desires  publicity.  The  result  is  that  unless  the 
public  read  many  daily  papers,  or  make  a  regular  study  of 
either  the  London  Gazette  or  the  Board  of  Trade  Jovrnnl, 
they  don't  know  exactly  where  they  are.  The  with- 
drawal of  restrictions,  speaking  generally,  is  most 
welcome,  and  most  of  our  readers  would  be  thank- 
ful if  the  pace  of  their  retreat  could  be  accele- 
rated :  but  steadiness  must  be  assured  as  far  as 
possible.  There  are  very  good  grounds  why  electrical 
men  want  to  get  rid  of  all  restrictions  on  business  develop- 
ment. We  are  all  on  the  tip-toe  of  expectation.  There  is 
much  leeway  to  make  up,  and  there  are  new  opportunities 
presenting  themselves  of  which  we  want  to  take  advantage. 
The  withdrawal  of  restrictions  on  the  carrying  out  of  new 
electrical  installation  work  has,  naturally  enough,  induced 
contractors  to  get  a  "  move  on "  with  their  plans  for 
resuming  ordinary  business  operations.  The  demand  for 
power  for  munition  works  having  fallen  off,  domestic  and 
non-munition  industrial  work  can  be  considered  by  the 
supply  authorities  ;  but  the  many  contractors  who  are  with 
the  Forces,  and  whose  businesses  have  been  left  in  other 
hands  to  be  kept  alive,  or  have  been  closed  temporarily 
in  their  absence,  would  not  like  to  know  that  their  business 
interests  were  to  be  further  jeopardised  by  new  competi- 
tion because  they  are  not  fortunate  enough  to  secure 
early  demobilisation.  As  our  "  Business "  pages  have 
shown,  a  number  of  such  men  have  returned,  and 
probably  more  will  speedily  follow  as  "  pivotal "  or  "  one- 
man  business"  men;  but  electrical  men  of  certain  types 
are  still  required  with  the  Forces  for  particular  duties. 
Notwithstanding  these  circumstances — and,  of  course,  these 
men  will  have  our  sympathy,  and,  we  hope,  our  practical 
consideration — there  should  soon  be  good  work  for  electrical 
contracting  businesses,  of  both  the  larger  and  the  smaller 
descriptions.  This  opportunity  ha-s  been  recognised  by 
several  of  our  correspondents  who  want  now  to  "  make  good," 
and  they  therefore  ask  what  they  are  at  liberty  to  do.  The 
answer  to  their  chief  question  is  that  the  Retail  Business 
(Licensing)  Order  of  1918  is  still  in  operation.  This  Order 
prohibits  the  opening  of  any  retail  business  without  a 
licence  issued  by,  or  under  the  authority  of,  the  Director- 
General  of  National  Service  being  obtained.  Where  there 
is  near  at  hand  a  closed  or  affected  business  of  another 
electrical  man  who  is  with  the  Forces,  there  is,  we  should 
suppose,  little  chance  of  the  licence  being  granted,  but 
where  there  is  virgin  soil,  possibly  the  Director-General 
would  give  the  applicant  every  consideration,  because  pre- 
sumably he  is  concerned,  as  everybody  else  ought  to  be, 
in  assisting  developments  which  will  help  the  return  to 
normal  trading  operations,  and  will  provide  employment  for 
some  of  the  vast  bodies  of  men  whose  period  of  "  national 
service  "  may  be  expected  to  come  to  an  end  before  very 
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At  last  the  report  of  the  Committee 
National  formed  by  the  Institution  of  Electrical 
Supply/  Engineers  to  consider  the  proposals  for 
the  reorganisation  of  electricity  supply 
has  come  to  our  hands,  and  we  reproduce  it  in  extenso 
elsewhere  in  this  issue.  We  are  glad  to  find  that  its  recom- 
mendations are  in  harmony  with  the  views  that  we  have 
e.xpressed  as  to  the  necessity  of  the  immediate  appointment  of 
the  Board  of  Commissioners,  and  that,  unlike  the  various 
reports  on  the  Reports  of  which  we  have  published  abstracts 
during  the  past  few  months,  it  is  a  thoroughly  practical, 
business-like,  and  impartial  expression  of  well-considered 
opinion.  The  proposal  to  appoint  live  Commissioners  is 
approved,  but,  in  accordance  with  the  strong  feeling  which 
has  been  evinced  in  the  country,  it  is  advised  that  all  of  them 
be  permanent  or  appointed  for  long  periods,  and  independent 
of  all  other  interests,  and  that  the  appointments  be  made 
sufficiently  attractive  to  secure  the  very  best  men  in  the 
country.  It  is  urged  that  general  legislation  to  set  the 
business  of  electricity  supply  on  a  new  basis  is  impracticable, 
and  that  the  most  urgent  necessity  is  to  appoint  the  Com- 
missioners as  an  advisory  board,  to  guide  undertakers  in 
carrying  out  new  developments,  and  to  advise  the  (jovern- 
ment  on  legislative  matters  connected  with  the  electrical 
industry.  It  is  interesting  to  note  that  the  Committee 
would  grant  no  administrative  powers  to  the  Commissioners, 
who  apparently  would  take  over  the  duties  of  the  Board  of 
Trade  and  the  Home  Office,  but  would  exercise  no  initiative 
except  through  Parliamentary  action. 


The  publication  of  om-  leading  article 
The  Training  of    ^^  j^^^  ^^^gj.  ^^  ^^^  subject  of  electrical 
Engineer  Officers.  ,        .   ■^        , 

engineering   in    the    Army,  has  elicited 

further  information  which,  while  it  amply  confirms  our 
main  contention — "  that  in  future  electrotechnology  in  the 
broadest  sense  ought  to  form  an  essential  part  of  the  training 
of  a  Royal  Engineer  officer  " — also  indicates  that  the  con- 
ditions obtaining  on  our  side  of  the  trenches  had  a  good 
deal  to  do  with  the  differences  between  the  methods  adopted 
by  our  Engineers  and  by  the  enemy.  For  instance,  we 
understand  that  on  the  British  Front  there  were  few,  if  any, 
large  generating  stations  within  reasonable  distance  of  the 
fortified  areas,  the  only  large  supply  undertakings  in  the 
western  districts  being  those  situated  at  the  Channel  Ports  : 
the  Huns,  on  the  other  hand,  were  in  possession  of  such 
industrial  towns  as  Lille,  Douai,  Laon,  &c.,  and  of  the  coal  ■ 
fields  of  Northern  France  and  Belgium,  which  greatly 
facilitated  the  develo])ment  of  electricity  supply  in  the 
occupied  districts.  Further,  the  Huns  made  a  point  of 
destroying  the  French  towns  on  our  side  of  the  line,  whilst 
we  abstained  from  shelling  the  French  towns  in  German 
hands,  out  of  consideration  for  the  interests  of  our  Allies. 
Hence  it  was  far  easier  for  the  enemy  to  carry  out  extensive 
schemes  of  electricity  supply  than  for  ourselves.  But 
where  more  favourable  conditions  prevailed — as  at  the 
ports  above  mentioned — not  only  did  our  Engineers  make 
use  of  the  existing  plant,  but  they  also  carried  out  exten- 
sions on  a  considerable  scale,  and  developed  the  use  of 
electric  light  and  power  in  base  hospitals,  laundries, 
bakeries,  workshops,  ttc.  While  our  statements  with 
regard  to  the  use  of  large  numbers  of  small  petrol-electric  sets 
were  correct  in  respect  of  the  acti\e  Front,  where  much  of 
the  work  had  to  be  done  under  emergency  conditions,  better 
arrangements  were  made  in  the  more  stable  areas  out  of 
range  of  enemy  operations  ;  as  far  as  possible  the  small  sets 
were  replaced  by  oil-engines  and  dynamos  of  suitable 
rating,  on  a  semi-permanent  basis,  and  in  many  cases  the 
local  A.c.  supply  was  brought  into  use,  some  200  trans- 
formers, aggregating  about  7,500  k.v.a.,  having  been 
supplied  for  this  purpose  during  the  last  18  months  of  the 
war.  In  order  to  comply  with  local  requirements,  a  con- 
siderable amount  of  high-pressure  underground  cable  was 
laid  in  preference  to  overhead  mains,  but  the  latter  were 
employed  freely  in  the  back  areas. 


Apparently  some  of  the  most  serious  difficulties  met 
with  by  the  Royal  Engineer  officers  in  charge  of  such 
work — who  were  professional  engineers  in  civil  life  before 
the  war — were  due  to  the  factor  to  which  we  directed 
attention  in  our  issue  of  January  10th— the  predominance 
of  direct-current  practice  in  this  country.  Owing  to  this 
circumstance,  the  supply  of  high-pressure  insulators  was 
extremely  scanty,  and  it  was  equally  difficult  to  obtain 
electricians  acquainted  with  a.c.  work.  Transformers  of 
suitable  voltages  were  also  uot  readily  obtainable,  and  our 
standard  types  of  switchgear,  &c.,  while  admirably  adapted 
for  permanent  home  installations,  were  absurdly  out  of 
place  under  war  conditions.  As  time  went  on,  these  diffi- 
culties were  overcome  ;  and  when  the  Armistice  was  signed 
((uite  a  ntimber  of  schemes  were  under  way  which,  if  they 
had  been  completed,  would  have  put  a  different  complexion 
on  the  appearance  of  our  electrical  practice  at  the  Front. 

We  made  it  clear  in  our  first  article*  that  it  was  not  our 
intention  to  reflect  on  the  professional  ability  of  our  Royal 
Engineers  —  our  explicit  purpose  was  to  jx)int  out  the 
defects  which  had  been  revealed  in  the  system  under  which 
they  were  trained  ;  as  we  then  pointed  out,  those  defects 
could  be  made  good  by  commissioning  men  who  in  civil  life 
were  engaged  in  such  work,  provided  that  they  were  given 
a  free  hand  ;  and  where  this  was  done,  excellent  results 
were  obtained.  But  it  was  naturally  difficult  for  the  officers 
in  high  quarters,  trained  under  the  old  system,  to  appreciate 
the  point  of  view  of  the  professional  electrical  engineers, 
and  to  realise  the  importance  of  adopting  modern  methods. 
We  are  glad  to  think  that  this  difficulty  also  has  been 
largely  overcome,  and  but  for  the  sudden  cessation  of 
hostilities  we  should  have  seen  a  great  improvement  in 
electrical  practice  at  the  Front. 


Tlie  Future  of 

the  Electrical 

Industry. 


It  hardly  needs  arguing  to-day  that  the 
electrical  industry  is  a  "  key  "  industry. 
Our  readers  know  it ;  we  believe  that  the 
official  mindthat  has  had  to  investigate  such 
matters  knows  ;  we  believe  also  that  even  the  general  public 
knows  a  little  bit  about  it,  though  whether  it  understands  the 
real  importance  of  the  electrical  industry  to  the  industrial 
and  common  life  of  the  United  Kingdom,  and  to  the  security 
of  the  entire  Empire,  we  are  in  some  doubt— it  never  has 
been  taught  the  lesson.  The  Branch  Committee  of  the  New 
Engineering  Industries  Committee  of  the  Ministry  of  Recon- 
struction is  composed  of  men  in  direct  connection  with  the 
electrical  industry,  and  their  findings  should  carry  weight 
with  all— the  industry  itself,  the  official  mind,  and  the 
public.  But  the  public  must  be  brought  to  know  somehow 
what  those  findings  are,  and  the  reasons  for  them.  Their 
heads  are  too  full  of  other  things  just  now— so  are  the 
columns  of  the  daily  papers,  and  the  technical  Press  they 
.seldomread.  We  reproduce  the  report  of  the  Electrical  Branch 
Committee,  in  full,  on  another  page  of  this  issue.  Tlie  chief 
conclusion  arrived  at  is  that,  in  order  to  secure  the  full 
development  of  the  electrical  industry,  whether  in  existing 
or  new  lines,  there  must  be  some  measure  of  Go\'ernment 
protection  in  the  home  markets  against  dumped  and  sweated 
goods.  We  commend  the  complete  statement  to  the  careful 
attention  of  all  our  readers.  There  is  no  department  of 
British  industry  for  which  the  prospects  are  more  brilliant 
than  the  electrical  branch,  provided  that  the  safeguards 
against  ruthless  attack  from  outside  are  adequate.  Anti- 
enemy  sentiment  will  not  die  at  once,  but  that  alone  will 
not  suffice.  We  may,  through  the  Peace  Conference,  be 
brought  into  nodding  acquaiotance  with  Germans  again 
when  they  are  committed  to  paying  the  full  price  for  all 
their  crimes.  Nobody  can  yet  foresee  where  Bolshevism 
and  Socialism  will  leave  them  or  the  peoples  of  any  other 
nation  ;  but  their  efforts  to  secure  their  export  trade 
position  may  be  expected  to  be  as  enterprising  and 
unscrupulous  as  in  the  past.  We, have  got  to  be  prepared 
against  that. 

*  EleotbioaIi  Bstibw,  May  21th,  1918. 
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WIRELESS     IN     THE     WAR. 


Sdioulab  indeed  it  is  t»  reflect  that  but  for  our  command 
of  wireless  telesrraph.v,  the  British  Empire,  long  ere  this,  would 
have  been  rent  asunder,  and  we  ia  these  islands  would  have 
been  writhing,  crushed  under  the  heel  of  the  brutal  Hun. 
Yet  it  is  absolutely  true.  That  wireless  communication 
has  played  an  important  part  in  every  field  of  war  is,  of 
course,  a  matter  of  common  knowledge  ;  not  only  have  its 
functions  been  important,  but  also  its  ojxn-ations  have  been 


[French  Official. 

KiG.  1.— Wireless  Station  at  Mktz. 

in  the  highest  degree  romantic — to  it  were  entrusted  on  a 
thousand  occasions  messages  of  world-wide  interest,  of  the 
most  tremendous  import  :  by  wireless  the  outbreak  of  war 
was  proclaimed,  the  signing  of  the  Armistice  was  announced : 
the  despair  of  the  heroes  of  Kut — the  surrender  of  the 
Turks ;    the   arrogance   of   the   German   High    Command 


have  been  averted,  and  this  country  would  inevitably  have 
been  starved  into  submission,  despite  the  utmost  eflforts  on 
the  part  of  our  glorious  Navy. 

To  recapitulate  the  numberless  services  that  have  been 
rendered  to  the  nation  by  wireless  telegraphy— and  tele- 
phony— during  the  war  would  be  impossible  ;  it  wsis  active 
and  effective  over  land  and  water,  in  the  air,  and  (we  are 
now  told)  even  below  the  surface  of  the  sea. 

.Just  as  the  art  of  aviation  has  been  developed  by  four 
years'  warfare  out  of  all  knowledge,  so  have  astonishing 
advances  been  made  in  the  technology  of  wireless  tele- 
graphy and  telephony,  so  that  contiimous  communication 
ciui  be  maintained  even  with  aeroplanes,  in  spite  of  the 
deafening  roar  which  prevents  ordinary  conversation  when 
aloft,  and  airmen  can  actually  call  up  telephone  subscribers 
in  their  own  offices  and  talk  to  them. 

We  are  all  anxious  to  learn  the  details  of  the  new  methods 
which  have  been  developed,  but  no  doubt  we  shall  have  to 
wait  until  the  seals  have  been  attached  to  the  Treaty  of 
Peace.  In  the  meantime,  let  us  not  forget  the  debt  which 
we  owe  to  the  science,  and  let  us  congratulate  ourselves  that 
Mr.  Marconi,  when  he  arrived  in  this  country  as  an  un- 
known young  man  with  a  mysterious  "  box  of  tricks,"  was 
not  disheartened  by  the  lack  of  enthusiasm  for  his  proposals 
with  which  he  was  met  in  official  circles,  but  persisted  in 
the  evolution  of  wireless  telegraphy  within  our  borders 
despite  all  obstacles  until  success  crowned  his  efforts,  with 
the  result,  fortunately  for  us,  that  when  war  broke  out  this 
country  led  the  world  in  the  development  of  wireless  com- 
munication. 

The  Germans  were  not  far  in  the  rear  :  they  made  the 
most  extensive  use  of  wireless  telegraphy  throughout  the 
war,  and  had  it  not  been  for  "  circumstances  beyond  their 
control,"  it  would  have  been  of  priceless  value  to  them  in 
destroying  our  commerce ;  their  communication  with 
their  colonies  was  maintained  in  each  case  until  we  were 


ch  OfflewlA 

Fio.  2. — Base  of  Lattice  Mast. 


(French  Official. 

Fig.  3. — PoDLSES  Transmitting  Appabatus. 


informed  the  world  that  the  Allied  cause  was  lost — the 
United  States  Government  declared  itself  on  the  side  of 
civilisation  and  liberty  ;  but,  above  all,  and  most  important 
of  all,  the  British  Navy  maintained  communication  with 
its  innumerable  component  elements  in  every  part  of  the 
world.  And  that  is  why  we  say  that  the  role  of  wireless  in 
the  war  was  of  pre-eminent  importance  to  the  Allied  cause 
■ — for  without  it  the  submarine  menace  could  not  possibly 


actually  able  to  seize  the  stations  or  to  compel  the  staff  to 
destroy  them.  We  are  told  that  a  German  airship  made  a 
trip  from  Bulgaria  to  the  Cameroons  to  carry  ammunition 
to  the  enemy,  but  on  arriving  there  was  warned  by  the 
wireless  station  that  the  game  was  up,  and  returned  home 
without  landing  —a  remarkable  achievement.  We  illustrate 
herewith  a  trophy  of  historic  interest — the  wireless  installa- 
tion at  Metz,  which  has  been   reoccupied  by  our  French 
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Allies,  after  an  alienation  of  nearly  half  a  century.  The 
station  itself  is  built  below  ground  level,  as  shovm"  in  one  /'' 
of  our  views  (fig.  1) ;  there  are  two  aerials,  one  supported  on  *' 
timber  mast,  the  other  on  the  peculiar  "  Eendahl  "  mast  of 
steel  lattice  work,  of  which  the  base  is  illustrated  in  fig.  2. 
The  wooden  mast  is  300  ft.  high,  and  tapers  from  32  sq.  in. 
at  the  base  to  12  sq.  in.  at  the  top;-,  it  stands  on  a  concrete 


THE     ELECTRIFICATION     OF     SEED." 


By  H.  HAMMOND  DUNN,  F.L.S. 


Fig.  4. — Telefcsken  Tbassmittisq  Station. 
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Fig.  5. — Receiving  Apparatis. 

block.  The  steel  mast  is  built  up  of  triangles  of  steel 
tubing,  making  a  very  light  structure,  80  metres  high. 
Other  views  show  the  Telefunken  and  Poulsen  transmitting 
sets,  and  the  receiving  apparatus. 


Underwater  Wireless. — A  dispati-h   to   the   New  York 

Tiuie>'  states  that  Navy  Department  officials  have  discloped  how 
undercfround  and  throusrh-water  wireless  has  been  put  to  practical 
use  durinjr  the  war.  This  was  heretofore  a  carefully  g^uarded 
secret.  This  development  resulted  from  the  private  research  of 
James  H.  Roprers.  of  Hyattsville,  Maryland.  In  practical  use  the 
new  system  has  so  far  been  employed  only  in  receivinsr  messages. 
Radio  messages  sent  from  powerful  stations  in  Europe  are  being 
read  at  underground  receiving  stations  in  the  United  States  in 
some  cases  better  than  when  caught  by  elaborate  and  expensive 
air  stations.  By  the  adaptation  of  the  Rogers  theory  submarines 
under  water  can  intercept  radio  signals  sent  from  shore,  and  with 
a  crude  apparatus  the  scientist  succeeded  in  transmitting  signals 
2  miles  from  a  submerged  wire  simulating  a  submarine.  Officials 
state  that  it  is  possible  that  underground  and  water  transmission 
can  be  developed  to  a  considerable  extent. — Pall  Mall  Gazette. 


Three  years  ago  my  attention  was  drawn  to  a  series  of 

field    experiments  which   were   being  conducted   on   Mrs. 

Duke's    estate    at    the    village     of     Godmanstone,     near 

Dorchester,   with   cereals,   the   seed    of 

which,  previously  to  being  sown,   had 

been  electrically  treated. 

I  got  in  touch  with  the  inventor  of 
the  process,  Mr.  Henry  E.  Fry,  who  re- 
sides in  the  village  of  Godmanstone,  and 
found  that  he  had  been  experimenting 
with  electrified  seed,  and  had  come  to  the 
conclusion  that  he  had  achieved  success. 
On  the  eve  of  the  following  harvest,  I 
accompanied  a  few  well-known  agricul- 
turists on  an  inspmction  of  crops  grown 
from  electrified  seed,  and  the  marked 
difference  between  the  produce  of  the 
treated  and  the  untreated  fields  of  oats 
and  wheat  convinced  us  "  that  there 
was  something  in  "  Mr.  Fry's  invention, 
which  he  had  patented  under  the  title  of 
"  The  Wolfryn  Electrochemical  Process." 
Some  five  plants  for  the  treatment  of 
electrified-seed  corn  were  installed  by 
the  beginning  of  1918,  the  largest  being 
at  Poole  (Dorset).  The  seed  is  treated 
by  being  placed  jn  a  tank  containing 
liquid  chemicals.  The  lank  is  connected, 
up  to  the  electric  supply,  and  immediately! 
the  seed  is  placed  in  the  tank  the  elec-j 
tricity  is  turned  on,  and  passes  through! 
the  grain,  the  process  continuing  from 
three-and-a-half  to  six  hours,  according! 
to  whether  the  seed  corn  is  barley,  wheat, 
or  oats.  At  the  expiration  of  the  period 
required  to  treat  the  seed,  the  ctirrent  is 
switched  off,  and  the  grain  is  conveyed 
from  the  tanks  to  a  kiln — up  to  the 
present  a  malt-kiln  has  been  found  the 
best — and  is^dried.  at  _an .  even  tempera- 
ture. The  seed  is  then  sacked  up  and 
sent  out  to  the  farmer. 

Xearly  2,000  acres  of  electrified-seed 
corn  were  harvested  in  1 9 1 8.    One  farmer 
grew  as  much  as  300  acres,  whilst  others 
ranged  downwards  to  as  low  as  one  acre. 
So  much  has  been  said   in  the  past 
concerning  the  application  of  electricity 
to  farm   crops,  that   it  was  only  to  be 
expected  that  a  considerable  amount  of 
interest  would  be  taken  in  the  results 
< French  oguiai.         of   the    1918   harvest   of    grain   grown 
from  electrified  seed,  and  much  criticism 
brought  to  bear  on  the  process. 
At  the  end  of  .July  and  the  first  week  in  August  I  had 
the  pleasure  of  conducting  three  parties  on  a  tour  of  inspec- 
tion of  some  of  the  crops  grown  in  Dorset  from  electrified 
seed,  and  they  included,  amongst  others,  representatives  of 
the  Governments  of  the  United  States  of  America,  India, 
South    Australia.   Brazil,  and   Japan,   several    well-kno'sjn 
agriculturists  and  representatives  of  the  London  daily  and 
agricultural  Press. 

A  few  days  later  an  investigator — not  appointed  by  the 
patentees  nor  liy  any  person  interested  in  the  process — came 
into  Dorset,  and  took  measurements  of  the  standing  corn, 
which  was  cut  in  his  presence,  and  he  afterwards  conducted 
the  threshings  himself.  The  results  of  his  investigations 
were  as  under  :-•— 

Mr.  W.  W.  Lovelace,  Piddlehinton,  Dorchester,  gain  on  wheat 
from  the  produce  of  electrified  corn  over  untreated,  12  bushels  per 
acre. 

Mr.  C.  Foot,  Bincombe,  Dorchester,  gain  on  wheat,  6i  bushels 
per  acre. 

Mr.  H.  J.  Cake,  Burton,  Dorchejter,  gain  on  barley,  16  bushels 
per  acre. 

Mr.  W.  W.  Lovelace,  Pidd'ehinton,  Dorchester,  gain  on  oats,  Sj 
bushels  per  acre. 
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Mr.  H.  Legg,  Blashenwell,  Oorfe  Castle,  gvin  on  o«ta.  18  bniheli 
per  acre. 

Messn.  S.  4  H.  Smith,  RoUington,  Corfe  Castle,  g-aln  on  oats 
19i  bushels  per  acre. 

The  investigator,  who  was  connected  with  one  of  the 
« ell-known  agricultural  colleges,  arrived  at  these  figure? 
after  milking  most  careful  tests  from  plots  picked  out  bv 
himself  from  fields  ranging  from  2i  to  20  acres.  Other 
results,  given  by  farmere  themselves,  after  threshing,  are  as 
under : — 


BRITISH      ELECTRICAL     TRADE      IN      CHINA. 


II. — The  DiFFicrLTiES. 


Mr.  S.  Hawkins.  Whitestone  I'arin,  Exeter,  gain  ou  wheat... 
Jlr.  A.  T.  Cook,  Ford  Farm,  St.  Cleer,  Cornwall,  frain  on 

wheat 
Mr.W.  F.Smith,  Godmanetone,  Dorchester,  (rain  on  wheat... 
Mr.  A.  H.  Bloore.  Leatherhead,  Surrey,  gain  on  wheat 
Mr.  R.  S.  Hicks,  Welbraham  Temple,  Cambridge,  sjain  on 

oats ...         

Mr.  B.  Godwin.  Moreton,  Dorset,  train  on  oats 

Mr.  W.  F.  Smith,  Godmanstone,  Dorchester,  gain  on  barley 
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Messrs.  Holman  A  Son,  of  Totnus,  South  Devon,  also 
report  that  two  of  their  customers  had  gains  on  barley  of 
50  per  cent,  and  21  per  cent,  from  the  produce  of  electrified 
seed  over  the  untreated.  It  is  not  an  exaggeration  to  state 
that  00  per  cent,  of  electrified  seed  has  produced  gains  over 
the  untreated  produce  in  the  harvest  of  1918. 

The  seed  should  be  josoi-in -the  ground  within  •  So- days-of 
treafeftientr 

The  visible  effect  to  the  eye  of  electrifying  the  seed  is  to 
blanch  it  ;  thus  red  wheat  after  treatment  becomes  pale 
red,  whilst  white  wheat  becomes  a  purer  white. 

Another  effect  of  the  process  on  the  seed  is  that  the 
weight  per  bushel  is  diminished. 

Great  care  is  needed  in  properly  drying  the  seed  after  its 
removal  from  the  tank  ;  if  the  grain  is  not  properly  dried 
failure  is  almost  certain  to  result. 

In  addition  to  a  gain  on  the  produce  of  the  grain  there 
is  usually,  but  not  always,  a  substantial  gain  in  the  quantity 
of  straw  per  acre  from  electrified  seed. 

There  is  usually  but  little  difference  to  the  eye  in  the 
appearance  of  the  crops  gi'own  from  electrified  and  untreated 
grain  until  after  the  plant  has  come  in  ear,  and  the  most 
marked  difference  which  I  ha\e  noted  is  the  tillering  pro- 
jjerties  of  the  plants  grown  from  electrified  seed. 

At  pressnt,  the  process  only  applies  to  wheat,  liarley,  and 
oats,  but  Mr.  Fry  is  experimenting  with  potatoes,  maize, 
rice,  tomatoes,  and  vegetable  seeds,  and  has  already  achieved 
much  success. 

No  account  of  the  electrification  of  seed  would  be  com- 
plete which  did  not  bear  tribute  to  the  publicity  given  to 
it  by  Dr.  Charles  Mercier,  the  famous  brain  specialist,  whose 
letters  in  The  Times  and  other  well-known  journals  aroused 
so  much  interest  in  the  "  process "  last  spring.  It  was  a 
great  pleasure  to  Mr.  Fry  and  his  friends  to  know  that  Dr. 
Mercier  was  able  to  visit  several  farms  and  inspect  the 
crops  grown  from  electrified  seed  on  the  eve  of  last  harvest. 

Mr.  H.  L.  Bromby,  the  engineer  to  the  process,  has  also 
accomplished  much  "spade"'  work,  and  it  is  due  to  his 
untiring  efforts  that  some  25  plants  for  the  electrification 
of  seed  corn  have  been,  or  are  being,  installed  in  this 
country. 


Electricity    in    Agriculture    in   Italy.  —  A    writer   in 

Annali  d'Ingegneria  e  d'Arcliitettura  discusses  the  necessity 
for  the  wider  application  of  electricity  to  agriculture,  espe- 
cially for  ploughing,  threshing,  pressing  hay  and  straw,  and 
for  pumping  water  for  irrigation  purposes.  He  describes  the 
construction  of  an  experiment,')!  network,  comprising  40  km. 
of  high-tension  conductor  with  20  distributing  centres,  in- 
stalled on  the  Roman  Caiiipagna  with  the  collaboration  of 
the  Rome  municipal  electricity  works.  From  the  first,  thresh- 
ing and  pressing  operations  were  carried  out  with  mobile 
transformer  houses  and  electric  motors  mounted  on  carts,  at 
a  cost  from  10  to  15  per  cent,  lower  than  where  steam-power 
■was  used,  A  number  of  orchard  owners  have  installed  motor- 
driven  pumps  for  irrigation  purpose.-;,  and  with  these  the  cost 
of  irrigating  a  hectare  of  grbund  is  from  3.5  to  50  lire  per 
month,  according  to  the  hft  of  the  pump.  Owing  to  the  un- 
even character  of  the  ground  in  the  neighbourhood  the 
author  suggests  that,  to  save  expense,  large  tracts  of  ground 
should  be  in-igated  from  one  centre.  Experiments  made  with 
electric  ploughing  showed  the  system  to  be  convenient  and 
practical,  provided  the  work  was  carried  out  with  method. 


11^    I'ROF.  MIDDLETON  SMITH,  M.Sc,  M.l.Mecti,t. , 
Honir-Konc:, 

It  would  be  absurd  to  under-rate  the  peculiar  diffi- 
culties of  the  China  trade.  It  is,  for  example,  use- 
less for  a  firm  in  Great  Britain  to  send  a  re|)re- 
sentative  out  to  China  and  expect  him  to  send  home 
arders  within  a  month  or  two  of  his  arrival.  A 
successful  local  doctor  in  Hong-Kong'  came  out 
lo  the  Colony,  and  was  nearly  a  year  resident  here 
before  he  commicnced  to  practise.  He  was  col- 
lecting friendships  and  making  acquaintances. 
'■  Friend  pidgin."  as  we  call  it,  goes  a  very  long- 
way  in  the   I'ar  East. 

The  climate  is  so  very  different  to  that  "  at 
home"  that  it  takes  some  time  to  get  used  to  it. 
Once  you  get  over  the  period  of  being  "  a  griffin." 
or  a  stra'nger,  all  goes  well.  But  the  conditions  of 
life  in  China  are  also  different  irom  those  in  Europe. 
The  ways  of  the  Chinese  are  said  to  be  "  strange 
and  peculiar,"  and  so  the}'  seem  to  the  Westerner 
at  first.  After  a  time  he  understands.  The  handling 
of  the  Cliinese,  from  the  man  of  commerce  to  the 
official,  or  even  to  the  household  servant,  needs 
experience.     You  must  pay  for  it. 

The  exchange  difficulty  should  not  be  minimised. 
Fortunes  in  business  can  be,  and  have  been,  made, 
and  lost,  in  exchange  transactions.  An  example 
was  given  in  a  previous  article  of  the  fluctuations. 
But  there  is  a  system  of  "  buying  gold  "  ahead.  A 
few  weeks  ago  the  writer  "fixed  exchange"  a 
year  ahead  for  his  long  leave  in  England  in  1919  at 
a  3s.  8d.  dollar,  or  say  at  5.4  dollars  to  the  pound. 
When  Bulgaria  and  Tttrkey  went  out  of  the  war  no 
local  bank  would  fix  it  for  a  month  ahead.  To-day 
the  dollar  is  at  3s.  3d.  It  would  be  possible  for  the 
writer  to  "  sell  ahead  "  and  make  about  from  £10 
to  £12  on  every  100  "  fixed  "  without  using  a  penny 
or  a  dollar  in  the  transaction,  except  the  profit. 
But  if  the  dollar  had  gone  to  4s.,  the  laugh  would 
have  be^n  the  other  way.  A  local  business  man 
"  fixed  exchange  "  for  a  year  ahead  at  a  2s.  4d. 
dollar.  When  the  year  had  passed  and  he  took  up 
his  deal,  the  dollar  was  at  3s,  3d.  If  he  had  not 
"  fixed,"  -but  liad  waited,  he  would  not  have  lost 
lid.  on  each  39d.  bought.  Let  us  call  the  loss 
about  28  per  cent.  There  is.  of  course,  a  very  dis- 
tinct amotmt  of  chance  operating  in  these  matters, 
and  the  Chinese  gamble  on  the  exchange  as  all 
Orientals  love  to  gamble  on  anything.  The  shrewd 
Inisiness  men  cannot  alwfays  be  sure  about  ex- 
change, but  they  have  experience  that  the  new- 
comer has  to  buy — sometimes  dearly, 

A  great  difficulty  of  tlie  British  is  their  excessive 
dislike  to  throw  a  sprat  in  order  to  catch  a  mac- 
kerel. That  must  be  done  in  Cliina.  The  Chinese 
like  the  sprats! — by  them  "they  are  tickled  to 
deaith,"  as  the  Americans  say.  Any  firm  that  wants 
to  reap  the  harvest  of  trade  in  China  must  spend 
money  in  so-wing  and  watering  the  soil.  Style 
means  a  good  deal  i'n  China.  There  are  many  dif- 
ferent ways  of  advertising,  but  they  all  cost  money. 
The  Chinese,  and  for  that  matter  the  European 
"  old  China  hand,"  dislikes  meanness  or  cheese- 
paring. The  thing  must  be  done  well  if  it  is  to  be 
done  at  all.  "  Nothing  succeeds  like  success  "  is 
particularly  true  of  business  in  China.  The  most 
valuable  asset  of  any  commercial  concern  is  a  gene- 
ral halo  of  prosperity  around  its  "  taipan,"  of  chief 
manager. 

Therefore,  the  concern  ambitious  for  the  China 
trade  must  be  prepared  to  spend  money  in  the  early 
years — to  throw  the  sprat.  The  mackerel  swarm  in 
the  seas  of  China  trade;  the  sprat  will  catch  it 
all  right  unless  the  sprat  is  too  skinny,  or  the  line 
is   held   by  nerveless   hands.      Not    only   must   the 
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liands  be  capable,  but  they  must  be  experienced 
cQnceiTiing   China.        "  '    '  " 

.-Vnother  difficulty  is  the  language  problem.  There 
is  now  a  fashion  for  young  men  to  "  come  out 
from  home  "  to  firms,  and  to  attend  the  Chinese 
language  schools  of  the  local  chambers  of'  com- 
merce. That  is  excellent  in  its  way.  But  observa- 
tion rather  goes  to  show  that  by  the  time  a  man 
has  mastered  the  technicalities  of  engineering  work 
he  is  not  keen  oh  studying  what  is  about  the  most 
difhcult  language  on  earth.  C)f  course,  he  ought 
to  do  it,  and  he  should  be  encouraged  to  do  it. 
Yet  it  is  probably  cheaper  in  the  long  run  to  supply 
a  British  technical  man  with  a  Western  educated 
young  Cliinese  assistant.  That  is  the  plan  that 
the  writer  would  put  into  force  if  he  were  exploit- 
ing machiner)-  in  China.  For  these  young  Chinese 
know  their  own  countr}-men  as  no  European  of  less 
than  about  20  ytfars'  residence  in  China  knows 
them. 

Finally,  the  difficulty  with  British  machinery  is 
that  it  is  all  too  good.  The  Chinese  do  not  like  a 
heavy  capital  expenditure.  They  find  it  difficult 
enough  to  raise  the  money — they  have  great  faith 
in  the  shares  of  British  companies,  but  they  will 
not  readily  co-operate  with  each  other.  They  do 
not  want  brass  bearings  if  cast-iron  lined  with 
white  metal  is  good  enough.  They  do  not  care  a 
button  about  appearances.  So  long  as  the  wheels 
go  round  and  the  price  is  the  lowest — that  is  their 
purchase.  It  is  futile  to  talk  of  educating  them 
above  that  sort  of  thing  in  a  year  or  'so.  It  will 
take  time — but  do  not  let  us  lose  the  markets  mean- 
while. And  do  not  forget  that  the  Chinese  like  to 
have  plenty  of  time  allowed  to  them  before  they 
pay  up. 

The  Japanese. 

A  great  difficulty  facing  the  British  in  China  to- 
day is  the  competition  of  the  Japanese.  It  is 
always  best  to  be  quite  frank  about  these  matters, 
and  the  best  friends  of  any  Oriental  nation  are 
those  who  speak  out.  But  it  is  unfair  to  hide  the 
good,  and  throw  the  searchlight  only  on  to  the 
bad  points. 

The  writer  has  travelled  in  Japan,  and  he  came 
out  to  the  Far  East  decidedly  pro-Japanese.  Are 
not  these  amazing  people  our  pupils — did  not  Sir 
Alfred  Ewing.  Ayrton,  Perry,  Robert  H.  Smith, 
and  other  men  so  well  known  in  our  engineering 
profession  introduce  the  science  of  engineering 
into  Japan  ?  Do  we  not  rather  flatter  ourselves  as 
we  refer  to  Japan  as  the  "Britain  of  the  Far  East"  ? 
Are  they  not  our  Allies?  Yes — all  of  tliose  things 
are  true.  Japan  is,  for  the  tourist,  a  delightful 
country-.  The  Japanese  are  a  nation  of  devoted 
patriotism  and  remarkable  adaptability  to  Western 
progress.  They  are  splendid  organisers.  But  in 
political  and  economic  matters  the  Japanese  have 
done  some  things  that  need  a  good  deal  of  ex- 
planation. 

let  it  be  bluntly  said  at  once  tliat  the  Japanese 
are  unpopular  ut  China.  The  Chinese  feel  them- 
selves powerless,  but  they  have  long  memories. 
The  European  traders  in  the  treaty  ports  have 
many  stories  about  the  Japanese,  and  very  few  of 
them  are  in  their  favoiu".  Decidedly,  the  Japanese 
are  unpopular  in  China. 

There  are  two  recent  political  actions  of  Japan 
which  must  make  the  Briton  pause.  When  our 
country  was  at  grips  with  the  biggest  menace  to 
its  hfe — when  the  day?  were  dark  and  we  had  not 
America  with  us,  there  suept  through  Japan  a 
violently  anti-British  Press  campaign  The  mili- 
f.ary  party  of  Japan  was  in  power — no  patriotic 
Briton  out  here  at  the  time  will  ever  forget  that" 
attempt  to  damage  om  national  prestige,  in  the 
Far  East,  at  the  most  critical  moment  of  our  his- 
tory. It  was,  as  the  phrase  goes,  "  not  playing  the 
game."     If  the    Tapanese   novernment   did  not  in- 


spire   it,    some    of    us      think    it    could    have    pre- 
vented it. 

The  ambitious  island  power  of  the  East  has 
acquired  more  wealth  than  any  other  nation  be- 
cause of  the  war.  Fortunes  have  been  made  out 
of  munitions  and  ships.  She  is  our  ally;  she  turned 
the  Germans  out  of  Tsingtao,  and  she  swept  the 
seas  to  protect  her  own  and  our  commerce.  But 
in  1915  she  made  demands  oh  China'  which 
astounded  the  oldest  residents  out  here."  An  acute 
American  observer,  Paul  Myton',  who  has  lived 
in  the  Far  East,  wrote  of  those  demands  at  the 
time  as  follows  :  — 

'■  The  programme  of  Japan  in  China,  as  an- 
nounced from  day  to  day  during  the  last  few 
months,  is  simply  stupendous.  The  mind  is  over- 
whelmed in  its  consideration.  The  world  has  never 
known  anything  like  it  before,  and  our  own  petty 
declarations  of  the  Monroe  Doctrine  on  the  Atlan- 
tic and  the  Open-door  Policy  on  the  Pacific  be- 
come mere  kindergarten  babbling  by  comparison. 
For  not  only  does  Japan  demand  of  Chma  her  most 
valuable  concessions,  industrially  and  commer- 
ciali'y,  including  railways'  and  mining  franchises, 
but  she  would  prohibit  China  from  hereafter  ceding 
such  concessions  to  other  countries;  thus  practi- 
call}-  making  herself  not  only  the  absolute  political 
master  of  China,  but,  indeed^  the  lord  trustee  of 
all  her  domain,  and  in  demanding  that  the  Japan- 
ese be  employed  to  the  highest  rank  of  the  army, 
of  the  navy,  and  of  the  police,  as  well  as  to  the 
highest  positions  in  the  Customs  and  Departments 
of  Finance,  they  attempt  to  gain  an  advantage  in 
the.  perpetuation  of  that  hitherto  unheard-of  powei- 
which  is  so  tremendous  in  its  possibilities  as  to  be- 
wilder the  mind  in  an  attempt  to  find  even  a  moder- 
ate comparison  to  it  in  the  long  historv'  of  the 
world's  great  conquests." 

If  the  British  are  Allies  of  Japan,  they  are,  and 
always  they  have  been,   good  friends  of  China. 

The  thing  which  makes  the  British  man  of  ccm- 
merce  feel  so  sore  in  China  is  the  fact  that  the 
Japanese  trader  uses  methods  which  he  himself 
will  not  use.  It  is  useless  enumerating  examples. 
The  cotton  manufacturers  in  Lancashire  have 
publicly  complained.  Imitations  of  British  goods 
are  said  to  be  sold  as  British  in  a  most  unblushing 
manner,  although  they  have  been  made  in  Japan. 
The  electrical  trade  of  Japan  has  increased  by 
leaps  and  bounds  during  the  war.  So  long  as  the 
orders  arc  obtained  in  open  competition,  and  the 
goods  sold  are  what  they  are  described  as,  every  one 
in  China  wishes  Japan  "  Good  luck."  There  is  any 
amount  of  room  in  the  enormous  potential  market 
of  China  for  the  output  of  Japanese.  American,  and 
British  factories.  All  that  we  ask  for  is  a  fair  field 
and  no  favour  We  are,  indeed,  proud  of  any  good 
work  done  by  the  Japanese.  But  they  must  not 
expect  British  men  of  commerce  to  sit  quiet  while 
they  exclude  them,  by  so-called  diplomatic  methods, 
from  the  China  trade.  Their  record  in  Korea  and 
Manchuria  before  the  war  may  have  been  of  small 
moment  to  British  statesmen,  but  it  did  not  please 
British  traders. 

Let  us  "keep  our  end  up"  in  China,  and  make 
a  bold  bid  for  the  external  commerce  of  the  coun- 
trv.  We  can  succeed  in  fair  competition  with 
Japan.  We  shall  only  be  too  pleased  to  see  Japan 
"prosper;  we  want  to  be  friends  with  her:  we  ad- 
mired her  pluck  in  the  war  against  the  Russians, 
and  we  have  a  right  to  remind  her  that  wr  "  kept 
the  ring"  lor  her  while  that  struggle  went  on. 
But  there  are  certain  definite  Anglo-Saxon  ideals  in 
politics  and  trade,  and  we  will  not  depart  from  t'hem 
to  please  anyone.  Ail  we  ask  for  is  open  competi- 
tion and  the  fair  deaL  We,  have  paid  too  deajly 
in  this  generation  because  we  wilfully  kept  blinker^ 
over  our  eyes.  It  can  do  Japan  no  good  in  "the 
long  run  to  use  trade  methods  which  are  titterly 
at    variance    with    .^nglo-Saxon- ideals.     "We"  linve 
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full  confidence  that  lier  statesmen  and  commercial 
men  will  realise  that — the  sang^uine  think  that 
already  they  do  so.  The  British  want  to  trade  with 
Japan  as  with  China;  co-operation  must  be  the 
policy  of  the  future  in  political  affairs;  and  clean, 
^ood-humoured  coinpetition  in  the  markets  of 
China.  As  a  fact,  the  latter  really  means  co-opera- 
tion, for  the  greater  the  stimulus  the  more  will  be 
the  trade  that  goes  on.  Britain  opened  the  oyster 
of  Chinese  trade,  but  there  are  plenty  of  pearls 
lor  everyone.  We  most  certainly  do  not  want  to 
exclude  any  legitimate  competitors  from  the  mar- 
kets of  the  world.  The  British  trader  and  manu- 
facturer can  hold  their  own  against  all  comers  il 
all  comers  play  the  game  squarely. 

i'hese  words  are  written  in  no  spirit  of  malice, 
nor  even  of  hostility,  to  Japan.  They  may  seem 
harsh  to  those  who  are  blinded  by  the  dazzling 
brilliance  of  the  Rising  Sun.  They  will  be  agreed 
to  by  90  per  cent,  of  the  Britons  in  the  Far  East. 

The  political  difficulties  of  China  cause  trade  diffi- 
culties. The  Chinese  themselves  are  by  no  means 
free  from  blame,  for  they  have  failed  to  produce  a 
(rOvenimeTit  which  can  govern.  It  may  be  true 
that  a  country  gets  the  government  it  deserves;  but 
China  could  be  a  wonderful  market  if  the  system 
of  the  Maritime  Customs  Service  were  extended  to 
all  the   Chinese   Government  Departments. 

The  British  traders  in  the  Far  East  think  that  in 
the  past  our  own  British  Government  has  "  let  us 
down  "  badly  in  China.  Even  Lord  Salisbury  made 
us  "  lose  face  ''  in  the  late  nineties,  and  to  "  lose 
face  "  in  China  means  complete  humiliation.  Per- 
haps the  greatest  difficulty  before  the  British  trader 
in  China  can  be  solved  only  in  Downing  Street.  It 
is  therefore  essential  to  be  alert  in  London  as  well 
as  in  Cliina  if  any  of  the  golden  eggs  laid  in  China 
are  to  be  gathered.  But,  commercially,  there  arc 
very  few  geese  in  China.  On  the  other  hand,  there 
is  a  great  deal  of  gold  and  other  minerals. 
Jap.\nese  Electrical  Goods. 

The  fact  of  the  matter  is  that  the  Japanese  elec- 
trical goods  are  not  doing  the  engineering  profes- 
sion very  much  benefit  in  China.  To  put  it  bluntlv. 
so  far  as  the  observation  of  the  writer  goes,  they 
are  shoddy.  They  have  been  selling  at  high  prices, 
and  Japanese  wires,  lamps,  &c.,  bought  in  Hong- 
Kong  have  been  very  unsatisfactory.  The  climate 
of  the  Cliina  coast  finds  out  any  bad  spots  in  cables, 
instruments,  &c.  Remeiriber.  that  for  some  three 
months  in  the  year  the  humidity  of  the  atmosphere 
is  about  90  per  cent.  Japanese  wire  had  to  be  used 
by  the  writer — he  could  not  get  other.  But  it  gave 
him  plenty  of  ti-ouble. 

The  Japanese  are  in  danger  of  overlooking  the 
fundamental  principle  that  in  all  engineering  work 
time  tells  the  tale.  The  Chinese  buyer  is  ignorant 
— he  just  buys  the  wire  or  the  lamps  because  they 
are  cheapest.  Some  of  us  are  using  up  our  ener- 
gies in  the  endeavour  to  explain  that  tests  are 
essential.  Slowly,  but  surely,  the  Chinese  of  the 
coast  ports  is  "  getting  wise  "  on  this  point.  But 
the  Japanese  are  going  inland  and  getting  orders 
for  complete  installations  in  remote  towns  and  vil- 
lages. When  the  plant  is  in  all  goes  well  for  a 
few  months.  Later  on  the  failures  will  discourage 
the  Chinese. 

The  Briton  goes  to  the  other  extreme.  He  is 
too  apt  to  forget  that  this  is  a  very  rough-and- 
ready  country.  He  does  all  right  in  the  Treaty 
Iiorts,  where  the  trained  British  engineers  appreciate 
his  refinements.  But  don't  waste  money  on  paint  if 
the  goods  go  up  counfr\-.  And  please  see  that  the 
;.;oods  sent  out  are  ready  for  use.  One  British  firm 
sent  out  plant  that  had  never  been  "'assembled." 
If  it  had  gone  inland  it  would  never  have  been 
used.  It  took  modern  machinery  in  Hong-Kong, 
and  also  expert  European  supervision  to  make  the 
plant  "  gee." 

The  following  example  proves  that  the  Chinese 
arc  Iceen  on  electric  lipht :  — 


In  1914  the  Hong-Kong  Electric  Co.  sold  614,750 
units.  In  191O  it  sold  5,177,109,  and  it  was  com- 
pelled to  refuse  any  new  coimections  because  its 
plant  was  badly  overloaded  each  night.  On  the 
one  hand,  consumers  have  been  indignant  because 
they  must  not  put  in  a  new  light  anywhere.  On  the 
other  hand,  tlie  local  shift  engineers  have  read 
about  life  in  the  trenches  with  envy.  They  had  a 
\ery  bad  time  of  it  without  a  scrap  of  spare  plant. 
The  growth  of  demand  by  the  Chinese  was  too 
phenomenal  for  calculations;  it  might  have  been 
met  but  for  the  war.  Perha[is  in  1920  the  figures 
of  1916  will  be  doubled. 

It  is  the  saine  everywhere.  The  Chinese  lo\c  ,1, 
blaze  of  light.  .V  Chinese  restaurant  uses  three  or 
four  times  as  much  as  one  in  London;  a  brilliant 
light  and  violent  noise  is  the  Chinese  aid  to  diges- 
tion ! 

American  competition  will  help  us.  Our  Anglo- 
Saxon  trade  rivals  work  well  with  us  in  China. 
They  do  good  pioneer  work,  'i'hey  show  us  how 
to  "  push  "  things,  but  they  will  forgive  an  ad- 
mirer for  reminding  them  that  they  have  not  had 
anything  like  the  experience  in  trade  or  in  engineer- 
ing that  the  Briton  has  had.  But  they  will  be  with 
us  in  the  maintenance  of  the  ideals  of  our  profes- 
sion. Their  technical  goods  may  be  less  finished 
than  ours,  but  it  does  not  disgrace  the  reputation 
of  engineering  work.  Americans  give  me  the  im- 
pression that  they  expect  much  bigger  profits  on 
their  capital  outlay  than  do  the  British.  Wherever 
they  go  they  spread  the  gospel  of  the  English  lan- 
guage and  the  "  get-on-with-it  "  point  of  view. 
']"hey  have  made  up  their  minds  to  get  into  this 
market,  but  there  is  any  amount  of  room  for 
them  and  for  us.  It  is  absurd  to  suppose  that  they 
can  drive  us  out.  We  may  slip  off  the  car  because 
we  are  asleep,  but  they  will  never  push  us  off.  It 
is  right  to  add  that,  usually,  they  are  more  popular 
with  the  Chinese  because  they  are  rather  less  of 
what  they  call  "  the  higher  brow  "  type  than  the 
average  Briton.  They  do  not  hesitate  to  mix 
freely  with  the  Chinese.  We  suffer  just  a  little  in 
China  from  the  traditions  of  the  Anglo-Indians. 

llie  next  article  will  deal  with  the  rewards  open 
to  British  engineers  and  nianu-facturers  in  China. 


NEW    ELECTRICAL    OPENINGS    FOR    BRITISH 
MANUFACTURERS. 


There  has  been  published  this  week  the  report  of 
the  Engineering  Trades  (New  Industries)  Commit- 
tee appointed  by  the  Ministr}-  of  Reconstruction. 
Pressure  upon  our  space  prevents  us  from  dealing 
this  week  with  the  whole  of  the  ground  covei/fed. 
We  therefore  limit  ourselves  to  tlfe  section  relating" 
to  electrical  machinery  and  apparatus.  The  Branch 
Committee  responsible  for  this  matter  consisted  of 
the  following :  — 

Alessrs.  J.  Taylor,  O.B.E.  {chairinaii) ;  H.  Taylor  (hon. 
sec),  Mather  &  Piatt,  Ltd.;  L.  B.  Atkinson  [Cable  Makers' 
Association) :  A.  F.  Berry  [British  Electric  Transformer 
Co.,  Ltd.);  n.  Dumas  [B.T.H.  Co.,  Ltd.);  G.  E.  Pingrce; 
D.  N.  Dunlop  [B.E.A.M.A.);  B.  Lonflbottom  [Electromotors, 
Ltd.);  R.  H.  Schofield  [Ferranti,  Ltd.);  S.  D.  White  [General 
Electric  Co.,  Ltd.);  F.  Hird  [Siemens  Bros  &  Co.,  Ltd.). 

The  report  reads  as  follows :  — 

The  branch  Comniittee  was  directed  to  consider  a  pre- 
liminai'y  li.st  oC  articles  funii.shed  by  the  main  committ«». 
\N'hich  was  afterwaa-ds  modified  to  the  following  :  — 

.Adaptor.?;  arc  lamp  globes;  auto  horns  and  buzziiis;  auto- 
mobile lighting  acce.ssoiies;  bell  relays;  batteries;  brass  cap.s 
I'lir  electric  lamp.^ ;  cables;  oar  lighting  sets;  ear  starting  sets; 
laibons;  ceiling  rn;es;  clocks  and  clockwork  for  recorders; 
'ounterweights  and  pulleys;  cut-outs  (all  kinds);  distributioai 
i)oards;  dyriamos;  electric  bells,  indicators  and  their  acces- 
sories;  electric  cooking  and  heating  apparatus;  electrical 
measuring  instruments  of  the  indicating  and  geographically 
rer-r-vding  tvpps  arid  pp'-fe  of  th?  same;  electric  truck  and 
vehicle  motors ;  electroliers ;  fittings  (small,  of  all  kinds); 
fla.sh  lamps;  flexible  metallic  tubing;  fuse  boards;  fuses;  fans 
— tahle,  ceiling,  and  propellex;  glassware — heat-resisting  and 
non-heat-resdsting ;   hand   lamps;   holloware   for  lighting  pur- 
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poses,  including  leliectors  aod  shades,  lanterns  and  fittings; 
indicators;  induction  coils;  insulating  materials  of  aJl  kinds; 
irtsulators;  ix>rcelain  and  glass;  lamp  bulbs;  lamp  holders  (all 
kinds) ;  lightning  arresters  for  large  high-voltage  overhead 
transmission  lines;  magnets,  permanent;  magnetos;  metalhc 
filament  lamps;  motors;  nickel  secondan'  cells;  primary  cells 
(various  descriptions);  porcelain  balance  weights;  portable 
electric  drills,  small;  portable  electric  grinders,  buffers  and 
pohshers,  small;  power  Limiting  reactance  coils ;  pushes;  re- 
sistance wire  and  strip;  sparking  plugs;  static  transformers 
for  electrical  energy;  street  fittings;  switches  (all  kinds); 
s\Aitehgeai',  extra-high-tension.  Open-air  sub-station  equip- 
ment suitable  for  fixing  on  poles. — Telephone  switchboards; 
apparatus;  acce-ssories  and  kindred  apphances,  including  min- 
ing telephones,  mining  bells,  and  mine  signalling  apparatus; 
vacuum  cleaners;  wall  plugs  and  sockets  (all  kinds);  water- 
tight fittings;  wire  (enamel-insulated). 

The  committee  is  satisfied,  as  a  result  of  its  investigations, 
that  the  majority  of  the  items  in  this  list  cannot  correctly 
lie  described  as  "either  not  made  in  the  United  Kingdom 
before  the  war,  but  were  imported  or  were  made  in  the 
L'nited  Kingdom  in  smaJl  or  insufiiceint  quantities."  As 
regards  most  of  the  items,  ample  maiurfacturing  facilities 
undoubtedly  exist,  and,  in  many  cases,  existed  before  the 
war,  for  meeting  the  whole  requirements  of  the  United 
Kingdom  and  the  Colonies,  and,  in  certain  cases,  for  taking 
care  of  the  export  trade  to  other  countries.  These  facilities 
were  not,  however,  fully  employed  owing  to  the  itnportation 
of  articles  from  abroad. 

Certain  items  rightly  appeaj-ed  in  the  above-mentioned  hst, 
:ind  as  a  result  of  the  activities  of  the  committee,  intima- 
tions have  been  received  of  intention  to  undertake  the  manu- 
facture of  the  following  articles;  Car  lighting  sets;  car  start- 
ing sets;  electric  truck  and  vehicle  motors;  fans — table, 
ceiling,  and  propeOor;  motors,  small  ^-h.p.  and  less;  small 
portable  electric  drills;  small  portable  electric  grinders, 
buffeis,  and  polishers.  The  labour  employed  in  the  produc- 
tion of  these  ailicles  would  be  chiefly  women  supervised  by 
skilled  men.  The  concerns  who  propose  undertaking  the 
manufacture  of  the  above  articles  aie  already  established 
in  the  electrical  industry,  and  intend  simply  to  add  them 
to  their  present  lines  of  manufacture. 

Certain  items  appear  in  the  preiiminaiw  list  which  it  ap- 
jjeai's  ad\isable  to  treat  separately  from  the  general  run  of 
items  in  the  list,  because  they  are  either  not  manufactured 
by  the  average  electrical  manufacturing  concern,  or,  if  so, 
are,  as  a  rule,  the  product  of  an  entirely  separate  factory;  in 
this  categoi-y  fall:  (1)  Carbons;  (2)  insulating  materials; 
(3)  magnetos;  (4)  porcelain  for  electrical  requirements;  (5) 
glaoswai'e  for  arc  lamps;  (6)  .sparking  plugs.  (Items  1,  2,  4, 
.-ind  0  sre  not  products  of  engineering  industry,  but  are  essen- 
tia] to  the  manufacture  of  electrical  machines  and  apparatus.) 

(1)  Carbons. — A  special  report-  hae  been  presented  by  the 
branch  committee,  entitled  "  The  Manufacture  of  Caabons  in 
Great  Britain,  with  special  reference  to  Arc  Lamp  Carbons," 
which  is  printed  as  an  appendix  to  this  report.*  In  view  of 
the  vital  importance  to  the  country  of  this  industrj',  as 
proved  by  the  position  which  existed  at  the  outbreak  of  war, 
the  branch  committee  strongly  recommend  that  measures  be 
taken  by  the  Government  to  ensure  the  continuance  of  the 
industry.  Certain  Government  departments  and  pubhc  au- 
thorities should  reverse  their  former  policy,  and  in  the 
national  interest  purcliase  only  British-made  carbons. 

(2)  Insidaling  Materials. — The  manufacture  of  insulating 
materials  can  scarcely  be  considered  as  falling  within  the 
scope  of  the  engineering  trades,  but  ample  supphes  of  satis- 
factory- insulating  materials  are  absohitely  essential  to  the 
carr\ing  on  of  the  electrical  manufacturing  industry. 

"Insulating  materials"  includes  a  very  wide  variety  of 
product.s.  for  example:  — 

1.  {a)  Ebonite;  {b}  magneto  distiibutor  materials;  (c)  com- 
posite materials  other  than  the  aboTe. 

2.  (a)  Cable  papers  and  papers  generally ;  (6)  leatheroid 
and  fibre.  • 

3.  (a)  ilica  and  mica  products:   (6)  porcelain;   (c)  glass. 

4.  (a)  Varnished  cloth,  silk,  and  paper;  (h)  adhesive  tapes; 
(c)  varni.=hes  and  compounds;  many  of  which  wexe.  to  a  great 
extent,  if  not  wholly,  imported  from  abroad  prior  to  the  out- 
break of  war.  Considei-able  progress  has  been  achieved 
during  the  war  in  overcoming  the  deficiency,  but  the  collec- 
tive opinion  of  the  industry  indicates  that  :  (a)  An  enormous 
aniouut  of  re.search  work  is  neceseaiw-  fO  Manufacture  in 
this  cotmtry  cannot  be  successfully  estalilished  without  State 
assistance  and  support.  The  brancli  committee  finds  that 
many  firms  are  preparing  for  increased  production  of  insu- 
lating materials,  and  is  of  the  opinion  that  the  development 
of  this  industrj'  is  al)solutely  essential  to  the  ultimate  success 
and  permanency  of  the  British  electrical  manufacturing  in- 
dustry. The  branch  committee  recommends  that  electrical 
manufacturers  should  purchase  in  futm'e  only  British-made 
insulating  materials  where  obtainable,  and  thereby  foster  thi^; 
I 'ranch  of  industry. 

~  '8)  Magnetos.— Thii,  .subject  has  already  been  dealt,  with  in 
the  "  Interim  Report  on  oertam  Eis.=^ential  Industnes "  (Cd 
^1032-1918).     Magnetos     are     now     adequately    made   m   this 

'The  Conimittee.  in  their  appendix  report,  pomt  out  that 
bad  it  not  Ijeen  for  the  action  of  one  firm  in  continuing  to 
make  arc  lamp  carbons  at  verv  considerable  loss  to  them- 
selves, the  country  would  have  had  considerable  difficulty  in 
meeting  the  demands  for  searchlight  c.nrbons. 


country,  and  the  exclusion  of  German  magnetos  is  recom- 
mended for  a  period  after  the  war,  except  under  hcence, 
together  with  the  imposition  of  a  duty  on  all  imported 
magnetos.    ■ 

(4)  Porcelain  for  Electrical  Requirements. —This  can  be 
divided  as  follows:  — 

(a)  Porcelain  for  accessories  such  as  ceiling  roses,  fuses, 
lampholders,   switches,   &c. 

(6)  Porcelain  insulators  for  high  tension  transformers, 
switchgear,  transmission  hnes,  &c. 

(c)  Porcelain  for  heating  and  cooking  apparatus,  sparking 
plugs,   itc. 

The  branch  committee  met  representative  manufacturers 
of  the  British  jwrceladn  industry,  and  a  resolution  was  passed 
unanimously,  strongly  recommending  immediate  co-operation 
between  porcelain  manufacturers  and  electrical  manufac- 
turers, with  the  object  of  promoting  standardisation  of  parts, 
research,   ^tc.    This  co-operation   has  since  been  established. 

(5)  Glassware  for  Arc  Lamps. — Cila.ssware  is  an  essential 
part  of  the  arc  lamp,  and  c-an  be  divided  into  two  classes : 
(1)  Heatresistirig  glass;  (2)  non-heat-resisting  glass;  both  of 
wliich  came  exclusively  from  Germany  and  .\ustria  and  were 
manufactured  in  moulds  and  not  hand-blown.  The  method 
of  manufacture  of  heat-resisting  glass  was  practically  un- 
known in  the  United  Kingdom  before  the  waj-.  During  the 
past  three  years  some  progress  has  been  made  in  this  direc- 
tion, but  it  is  represented  to  the  branch  committee  that 
unless  Government  support  is  forthcoming  glass  manufac- 
turers will  not  be  in  a  position  to  supply  arc  lamp  glasses  in 
sufficient   quantities  after  the  wai'. 

(6)  Sparking  Plugs. — Sparking  plugs  for  internal  combus- 
tion engines  were  manufactured  in  considerable  quantities  in 
this  country  before  the  war,  but  the  quantity  of  finished 
sparking  plugs  imported  was  probably  greater  than  the  num- 
ber manufactured  here.  In  the  case  of  the  British  Colonies, 
the  bulk  of  the  plugs  were  of  foreign  manufacture.  The 
manufacture  of  sijar'king  plugs  is  a  very  specialised  trade, 
which,  in  the  opinion  of  the  branch  committee,  should  be 
encouraged  in  this  counti-y. 

Exira-high-Tensioii  Switchgear. — The  development  of  elec- 
tric power  for  industrial  purposes  and  for  operating  railways 
will,  in  all  probabiUty,  cause  a  demand  for  extra-high-tension 
switchgear  for  working  pressures  of  2-5,000  volts  and  upwards. 
The  fact  that  such  switchgear  has  not  yet  been  manufactured 
on  a  commercial  scale  in  the  United  Kingdom  has  led  pubhc 
authorities  in  the  past  to  place  their  orders  for  such  gear 
abroad,  usually  in  C«?rmany  or  the  U.S.A.,  on  grounds  that 
the  work  must  be  given  to  a  concern  which  has  "  success- 
fully done  similar  work  before."  This  position  seriously 
affects  British  export  trade,  because  foreign  competitore  have 
been  able  to  bring  forward  to  the  detriment  of  the  British 
manufacturers,  not  only  their  greater  experience,  but  the 
tact  that  British  pubhc  authorities  were  in  the  habit  of 
placing  their  orders  for  such  gear  abroad.  British  mantifac- 
turers  of  switchgear  should  be  encouraged,  because  they  have 
the  capacity  for  such  work,  which  represents  merely  a  step 
beyond  that  which  they  have  been  doing  successfully  for 
years  past. 

Dependence  upon  Other  Industries. — The  electrical  industry 
is  dependent  upon  other  industries  for  certain  reqtiirements, 
amongst  which  are  the  following :  Refined  oil  for  trans- 
formers and  s\\itchgear;  sihcon  steel  for  geneititors,  motors, 
ti-ansformers,  ic. ;  glossware,  such  as  lamp  shades  and  lamp 
bulbs;  flexible  metallic  tubing  for  industrial  electrical  fittings. 
The  war  has  disclosed  a  shortage  of  the  above  materials,  and 
the  branch  committee  urges  the  trade  associations  affected  to 
con-sider  the  establishment  in  this  cotmtry  of  the  necessary 
productive  capacity. 

Effect  of  Restrictive  Legislation.— The  electrical  industi-y 
represents  probably  the  highest  development  of  apphed 
science  and  mechanical  engineering.  It  originated,  broadly 
speaking,  in  Great  Britain,  and  shovild  have  been  nationally 
fostered  and  supported,  but.  on  the  contrary,  it-s  develop- 
ment was  hampered  by  .stupid  repressive  legislation.  It  was. 
on  the  other  hand,  fostered  and  supported  in  other  countries, 
where  it  consequently  progressed  rapidly  and  prospered.  To 
prevent  this  country  from  developing  the  home  industry  and 
obtaining  its  due  share  of  overseas  trade,  foreign  competitors 
deliberately  tried  to  strangle  the  industry.  Credit  should 
be  given  to  the  British  manufacturers  who  undei"  such  con- 
ditions struggled  to  maintain  their  pasition.  It  was  well 
known  at  the  time  war  broke  out  that  the  capital  employe<l 
in  the  industry  was  very  poorly  remunerated,  in  consequence 
of  which  it  was  diflicult  to  obtain  financial  support. 

Effect  of  Unrestricted  Imports. — The  free  importation  into 
this  country  of  manufactured  goods  ha.s  always  fonned  a  veiw 
serious  hindrance  to  the  development  of  the  electrical  manu- 
facturing industrj-.  Efficient  production  depends  upon  speciali- 
wtion  and  the  scale  on  which  manufacture  can  be  conducted. 
The  intecurity  of  the  home  market  brought  about  by  the  fact 
that  foreign  mauufaotures  can  at  any  time  be  introduced 
into  it  for  the  purpose  of  deliberateh  checking  or  destroj-inp 
home  manufacture  by  sale  at  an  unreasonably  low  price,  dis 
courapes  the  uivestment  of  capital  in  production  on  the  scale 
necessary,  to  obtain  the  highest  efficiency,  with  the  result 
that  costs  arc  not  lowered  as  they  should  be  by  manufacture 
on  a  large  scale.  The  power  to  Nvithstand  foreien  competi- 
tion by  keeping  selling  orices  low  is  thereby  lessened,  so 
that  the  whole  system  of  free  importation  of  mtinufactureil 
electrical  goods,  without  reference  to  the  condition.'  nndei- 
which    they  may   be   made   has  seriously  hampered   the   de- 
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\elo(>rneut  of  h<Mue.  tuaDulacturet-.  in  the  absence  of  which 
It  is.  flilticutt  fo  di.>  foivijfn  h-jide.  and  to  deveJop  to  ite  full 
t-xtent  tV  tiade  wiihin  tlio  Eiiipiiv.  The  free  importation 
'it  electrical  plant  and  appanitii.s  has  made  it  neceseary  U> 
shaae  our  home  market  with  foreigncri,  who.  operating  iii 
iheir  own  home  markets  protected  by  tarill^  and  fostered 
nationally,  produce  ou  a  far  larger  scale  than  the  British 
manufacturer;  in  face  of  such  conditions  the  industry  cannot 
lie  expected  to  thrive ;  every  effort  it  may  make  can  be  im- 
inediatt'ly  checked  by  foreign  comix-titor^  and  the  home 
producer  has  no  weapon  with  which  to  defend  himself. 

The  branch  committee  finds  from  the  evidence  placed 
be.i'ore  it  that  it  is  essential  to  establi.<h  confidence  in  the 
future  of  the  electrical  manufacturing  industry  by  assuring 
It  the  .support  of  the  home  market,  without  which  the  manu- 
taotnior?  practically  all  agree  that  it  is  hopeless  to  expect 
;m>-  great  development  of  the  industry  alter  the  war  unless 
some  measure  of  protection  is  available.  The  branch  com- 
mittee accordingly  passed  the  following  resolution  unani- 
mously: "That  wair  experience  and  the  finding  of  various 
industiiul  committees  having  proved  to  demonstration  that 
tiu'  electrical  industry  is  a  '  key  '  indu.'^try.  the  recommenda- 
tions of  the  Electrical  Branch  Conmiittee  will  therefore  1><' 
I'a^ed  on  the  assumption  that  the  electrical  ))ro(lucers  of  this 
i-mmtry  are  entitled  to  receive  from  the  GoveiTiment  pro- 
ti'otion  in  the  home  markets  against  dumped  and  srweated 
^iKxls. 

Supplll  of  Electrical  ilachincrii  for  National  Power  Stations. 
— In  the  event  of  the  Government  adopting  the  recommenda- 
tions of  the  Electric  Power  Supply  Committee's  Report  (Cd. 
'.1(1(52).  the  branch  committee  recommends  the  establshment 
of  .1  permanent  .-Vdvisory  (>)uncil.  This  Council  should  be 
mainly  composed  of  leading  British  electrical  eng-ineers  en- 
;.'aged  in  actual  manufacturing,  iMid  mth  a  view  to  keeping 
the  Council  always  up-to-da.te  there  shouM  he  compulsory 
I'e.tirement  of  a  certain  proix>rtion  of  the  mi'iubers  at  reason- 
ably short  intervals.  The  l^ranch  oommitt'ee  further  recom- 
iiieilds  that  the  Advisory  Council  should  lie  eonsulteJ  in  the 
lirst  instance  with  regard  to  the  gentlemen  it  is  proposed  to 
•i-pixiiul  as  Electricit\  Commissioners  -who  should  be  iechni- 
ivilly  competent — and  should  continue  (i«  a  Standing  Advisory 
I'ouncil  to  the  Elei-tiirity  Couiniissioinrs.  with. a  view  to  en- 
suring that  national  dev<^lopment  and  progrt^ss  are  in  con- 
fornuty  -with  the  late.-t  workshop,  methods  of  fjtiantity  pro- 
duction. 


NATIONAL     Ei-ECTRICITY     SUPPLY. 


We  have  received  the  following  very  important  statement 
from.,  the  Institution  of  Electrical  Exgi.neers,  in  the  form 
of  a  lettei',  dated  January  1st,  1919,  and  addressed  to  the 
Rt.  Hon.  Sir  Albert  H.  St:inley,.P.C.,  M.P.,  President  of  the 
Board  of  Trade  ; — 

Electric  Power  Supply. 

1.  On  June  27th.  1918,  the  Council  of  the  Institution  of 
lUectrical  Engineers  took  into  consideration  the  reports  of 
the  Committees  appointed  by  the  Board  of  Trade  on  Electric 
Power  &UT>plv  (Cd.  9.(X)2)  and  Electrical  Trades  After  the 
War  (Od.  9,072).  ' 

'2.  These  Official  Reports  embody  recouunendatious  leading 
to  drastic  revision.s  nf  the  conditions  under  w-hich  the  elec- 
trical supply  industry  had  l>een  carried  on  in  Great  Britain. 

Recognising  that  the  future  course  of  development  in  elec- 
tricity supply  for  induslrial  and  domestic  purposes,  in  elec- 
tric traction,  in  electrical  manufacturing,  and  in  many  other 
lira.nches  of  electrical  business  depended  on  the  chai'acter  of 
the  legislation  bated  upon  these  reports,  the  Council  was 
convinced  that  the  Institution  of  Electrical  Engineers,  as 
the  body  including  and  repre.senting  those  engaged  in  all 
.sections  of  the  electrical  industry,  should  endeavour  to  obtain 
and  to  collate  the  opinions  of  these  sections  on  the  funda- 
mental issufs  involved. 

In  view  of  the  vital  iiuixjitancc  of  a  cheap  and  abundant 
>upply  oi  electricit.\  to  the  engineeiing  and  other  industries, 
the  Council  decided  to  form  a  s)>ecial  committee,  and  to  iu- 
cluile  therein  reiuesentatives  of  the  most  importimt  con- 
sumers of  electric  power. 

3.  Each  of  the  following  bodies  uas  invited  to  nominate 
tv\o  representatives,  who,  with  the  President  and  four  Vice- 
Presidents  c.f  the  Institution  of  Electrical  Engineers  acting 
cx-officio.   would   constitute   the   Committee  :  — 

The  British  Electri<v>l  A-  .\Uied  Manufacturers'  Association. 

The  .Association  of  Consulting  Engineers. 

The  Federation  of  British  Industries. 

The  Cable  Makers'  .Vssociation. 

The  IncoriX)rdted  .\s.s(k  iatiou  of  Kh'ctric  Power  Companies. 

The  Provincial  Electric.  Supply  Committee  of  the  TTnited 
Kmgdom 

The  Tramways  and   Lirfit   Railways  AssociatioD. 

The  British  Electrical  Federation,  Ltd 

EdmondSoQs' '  JSlettricity  (Corporation,   Ltd 

The  Iron  and  Steel  Institute. 
'     The  Conference  of  Directors  of  the  London  Electric  Supp!" 
'OompanieE. 
-     The  Electrical  Contractors'  Association. 

The   Incorporated   Municipal   Electrical   Association. 

The  .\<:<;oci.'it:on  of  Municipal  Corporations. 


1.  M  a  preliminary  meeting  of  the  Committee,  held  on  July 
29tU,  191S,  it  was  agreed  that  each  .tssociatiou  repreeented 
should  give  separate  and  independent  consideration  to  the 
reports  of  the  two  Board  of  Ti-ade  Committees,  and  should 
draw  up  theii'  recommendations  as  to  the  main  lines  which 
future  legislation  should  follow.  The  Incorporated  Municipal 
Electrical  .Association  and  the  .Association  of  Municipal  ([Cor- 
porations had,  however,  decided  to  submit  .'eparate  reports 
to  the  Board  of  Tiado,  and  were  not  represented  on  the 
C'ommittee. 

o.  The  reports  of  the  remaining  Associations  were  duh 
prepared  and  laid  before  the  Committee,  after  having  beeai 
adopted  in  most  cases  by  the  respective  Councils  of  the 
.Associations.  They  accordingb'  embody  the  considered 
opinions  of  the  accredited  representatives  of  several  large 
gi^ups  of  electric  supply  undcrt^akings,  the  great  majority  of 
oloctrical  manufacturers,  consulting  engineers,  and  the  mast 
important  users  of  electric  poncr  for  Industrial  purix>ses  in 
(ircat  Britain. 

G.  Some  of  the  reports  were  less  detailed  than  others,  and 
it  is  therefore  not  possible  to  present  a  combined  opinion 
uix)n  all  tlie  matters  dealt  with  by  the  two  Committees  of 
the  Bojird  of  Trade.  On  no  iX)int  of  primary  importance, 
however,  is  any  material  difference  of  opinion  displayed. 
Substantially  on  the  main  issues  relating  to  present  electrical 
legislation  tbe  various  A£i'ocia.ti->ns  showed  an  impressive 
unanimity. 

7.  The  following  views  aaid  recommendations  in  regard  to 
electric  power  supply  more  (particularly  are,  therefore,  pre- 
.sc^nted  as  expi-essing  the  united  conviotaons  of  the  (jommittee, 
and  through  it  of  the  many  sections  of  industry  which  it 
represents  :  — 

(a)  Tlie  restrictive  conditions  einboditMl  in  the  Electric 
Lighting  .Acts,  the  Tramways  .Act,  the  Light  Railways  Act, 
.■uid  the  vaxious  Acts  relating  to  electiic  powei'  supply  have 
had  a  most  detrimental  effect  on  electrical  progress  in  Great 
Britain.  This  legisIatitMi  has  led  to  the  multiphcation  of 
small  arbitiury,  and  uneconomical  areas  of  electricity  supplj' 
and  systems  of  electric  traction;  it  has  discouraged  the  in- 
vestment of  capital  in  electrical  undertakings  by  imposing 
limited  tenure  with  unattractive  terms  of  expropriation,  and 
various  other  onerous  conditions;  it  has  placed  obstacles  in 
the  way  of  grouping  undertakings  into  comprehensive  sys- 
tems of  supply  and  transix)rt ;  it  has,  generally,  prevented 
British  electrical  engmeers  and  manufacturers  from  realising 
in  their  own  country  the  highest  achievements  of  which 
their  technical  skill  and  productive  capacity  were  capable, 
and  it  has,  in  consequence,  put  them  under  a  serious  handi- 
cap in  the  competition  for  export  business  against  coiintries 
in  which  the  conditions  have  been  more  favourable  for  suc- 
cessful  commercial   demonstration. 

(b)  The  evil  effect  of  past  legislation,  emphasised  so  strongly 
by  both  the  official  reports,  necessitates  drastic  reform  of  the 
enactments  referred  to,  hotb  in  the  spirit  and  the  letter,  if 

•the  industry  is  to  fidfll  its  function  of  providing  cheap  and 
ainiudant  electricity  for  industrial,  agricultural,  and  domestic 
purposes,  and  for  the  development  of  electi-ic  traction  on 
railways,  light  railways,  and  roads. 

ic)  In  addition  to  releasing  electi'ical  enterprises  from  the 
existing  disabiUties  the  chief  necessities  of  the  situation  are : 
(1)  the  treatment  of  the  jiroblem  of  electiical  generation  and 
distribution  on  broad  lines,  and  (2)  the  provision  of  .simple 
forms  of  procedure  in  obtaining  powers  for  electrical  utih- 
ties  of  all  kinds. 

(d)  In  order  to  secure  these  and  other  essentials  of  ordered 
progress,  the  proposed  appointment  of  a  Board  of  Electricity 
(jommissioners  is  welcomed,  subject  to  the  provisions  ex- 
pressed below. 

ic)  The  Committee  is  strongly  convinced  that,  owing  to 
the  complexity  of  the  technical,  administi'ative,  and  financial 
problems  involved  in  a  comprehensive  scheme  of  electric  sup- 
ply reform,  it  will  be  found  altogether  impractica.ble  to  deal 
directly  with  the  task  of  reconstruction  by  means  of  general 
legislation  covering  all  the  points  at  issue.  It  accordingly 
urges  that  immediate  action  should  be  confined  to  the  crea- 
tion of  the  Board  of  Electricity  Commissioners,  which  should 
have  powers  and  functions  iis  outlini.'d  in  the  following  pa.ra- 
irraphs.  There  should  be  a  gradual  development  in  the  estab- 
lishing of  the  administrative  machinei-y  as  the  necessity  is 
felt,  otherwise  the  industry  may  be  hampered  in  the  future 
by  excessive  organisation  to  the  same  extent  as  it  has  been 
in  the  past  by  the  conditions  which  have  been  referred  to. 

U)  This  Board  should  'be  a  tribunal  of  skilled  men,  free 
from  political  iniluence,  charged  generally  with  the  duties 
of  (1)  examining  all  proposals  for  the  extension  and  con- 
solidation of  existing  electrical  enterprises,  (2)  recommending 
to  the  Board  of  Trade  and  to  Parliament,  for  authorisation, 
'themes  which  are  on  the  soundest  financial  and  engineering 
lines,  and  (3)  advising  the  Government  on  legislative  matters 
for  the  encouragement  of  the  electrical  industry. 

((7)  The  functions  of  the  Board  should  be  exclusively  judi- 
cial and  advisory.  Strenuous  objection  is  urged  against  the 
granting  to  the  Board  of  administrative  powers  over^  elec 
trical  undertakings,  and  also  of  authority  to  appoint  District! 
Boards  in  the  event  of  such  bodies  being  constituted.  In 
this  respect  the  powers  of  the  Commissioners  should  be 
limited  to  examinmg  schemes  brought  before  them  for  deal- 
in  c  with  the  various  districts. 

ill)  The  preparation  of  such  schemes,  whether  company, 
municipHl.   or  joint,   should   be  left  as  a  matter  of  free  and 
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natural  development  to  the  initiative  of  undertakers  who 
would  formulate  such  schemes  (it  may  be  rival  schemes),  and 
put  them  forward  for  the  *  consideration  of  the  Commis- 
sioners, who  uould  report  to  Parliament  upon  any  Bills  in- 
tended to  carry  them  into  effect.  Opponents  would  be  en- 
titled to  be  heard  against  such  Bills  in  the  usual  way. 

(i)  The  Board  may  be  empowered  to  deal  with  the  electrical 
rules  and  regulations  administered  by  the  Board  of  Trade 
and  the  Home  Ofdoe,  and  it  may  also  act  as  arbitratoi'  and 
as  a  court  of  record  for  the  electrical  industry. 

(j)  The  Eailv.ay  and  Caiial  CoffimLssion  is  siuggested  a.-)  a 
general  model  for  the  constitution  and  powers  of  the  Board. 

(k)  The  number  of  "Commissioners  on  the  Board  should  bf 
live,  and  in  all  cases  the  appointnientKS  should  be  permanent, 
or  for  long  periods,  and'  .should  be  on  such  conditions  as 
will  attract  men  of  the  highest  ability.  knov\le.dge,  and  in- 
dependence. One  member  should  be  skilled  in  legal  affairs 
and  in  sifting  evidence,  one  in  finance,  one  in  the  problems 
i>f  electrical  manufacture,  and  the  others  with  experience 
111  eagineering  and  the  management  of  electrical  undertak- 
ings. 

(/)  \\'hiie  in  the  main  the  work  of  the  Board  wUl  consist  of 
formulating  the  piinoiples  of  procedure  in  the  course  of  elee- 
trical  progress,  and  of  recommending  the  legislative  amend- 
ments and  the  specific  schemes  which  are  in  agreement  with 
these  principles,  it  may  be  necessary  in  some  cases  for  the 
Board  to  propose  the  enforcement,  by  Parhamentai-y  autho- 
rity of  arrangements  for  interconnection  or  amalgamation  of 
supply  undertakings. 

8.  Recommendations  have  been  made  by  various  associa- 
tions represented  on  the  Committee  regarding  specific  matters 
dealt  with  in  the  reports  of  the  two  Board  of  Trade  Commit- 
tees, but  it  ij3  felt  that  the.se  problems  will  receive  a  satisfac- 
tory solution  as  a  result  of  the  formation  of  an  independent 
aothoritati\'e  Board  of  Electricity  Commissioners,  which  is 
the  ci'ucial  matter  at  this  stage. 

I  am  directed  respectfully  to  ui'ge  on  behalf  of  the  com- 
iiiittee  that  legislation  adverse  to  the  views  of  the  laxge 
proportion  of  the  iudust.ry  and  of  the  consumers  which  the 
committee  represents  may  not  be  introduced  without  its 
being  accorded  an  opportunity  of  discu.ssing  the  matter  with 
you . 

I  have  the  honour  to  be,  Sir, 
Your   obedient   servant, 
(Signed)    P.  F.  Eowei-l,  Secretary,  I.E.E.. 
On  bolialf  of  the  Committee. 


CORRESPONDENCE. 

Letters  reeeived  by  us  after  5  P.M.  ON  TUESDAY  cannot  aj/pear  until 
tite  following  week,  Cffrrespandents  should  forward  their  coiiLmv/ii- 
cations  at  the  earliest  possible  moment,  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  jiossessiim. 


Electrical  Contracting. 

Under  this  heading  a  few  weeks  back,  I  expres.sed  through 
your  "  correspondence "  my  desire  to  see  established  a 
proper  basis  for  electrical  installation  work,  whereby  all  con- 
tractors or  other  persons  fitting  in  an  installation  of  eJectrig 
lighting,  &c.,  would  have  to  adhere  to  a  ST>ecification  drawn 
up  by  some  authorised  body. 

I  was  pleased  to  see  in  yotir  footnote  to  that  letter  that 
the  matter  was  being  taken  up  immediateJy  liy  the  Institu- 
tion of  Electrical  Engineers.  I  am  more  pleased  to  'see. 
howevei-.  that  the  matter  has  been  taken  in  liand  by  the 
supply  authorities  of  this  district,  who,  I  a,m  informed,  are 
-  now  vested  with  power  from  the  Government  to  act  in  the 
interests  of  intending  customers,  and  protect  them  :  against 
rubbishy  wiring,  &c. 

I  understand  the  [wsition  has  been  aggravated  by  the  fact 
that  just  recently  several  large  installations  which  were 
being  put  in  by  the  class  of  individual  I  mentioned  in  my 
previous  letter  have  been  condemned,  and  have  had  to  be 
stripped  out  as  unsound. 

The  annoyance  to  the  customers  can  best  be  imagined ; 
s<ime  might  siy  it  served  them  right  for  letting  out  the  work 
in  such  a  careless  manner.  However,  being  the  representa- 
tive of  a  large  contracting  firm  myself,  perhaps  I  had  better 
leave  my  own  opinion   unsaid. 

.-  The  .supply  authorities  infonn  me  thait  only  bona  fide 
qualified  contractors,  who  are  both  in  a.  position  as  regards 
experience,  and  from  a  financial  standpoint,  to  undertake  and 
carry  out  an  installation  which  will  comply  with  severe  tests, 
.and- be  m  every  way  satisfactory  to  them,  and  absolutely  free 
from  the  danger  of  fire,  will  be  allowed  by  them  to  commence 
such   work. 

I  endorse  their  precautions  most  strongly,  and  knowing 
wil>b  them  that,  the  whole  iMsition  of  electrical  work,  speak- 
ing generally,  is  about  to  be  lifted  up  to  a  level  which  it 
never  thought  to  reach  in  this  country,  it  is  \\\>  to  someone 
in  authority  to  see  that  it  does  reach  that  level,  and,  more- 
over, remains  there  for  good.  A  person  badly  needing  elec- 
tricity on  the  premises  and  not  in  a  position  financially  to 
I)ay  for  a  pro[X?rly  installed  SfM-vice  should  bo  aesisted,  to  my 
mind,  by  the  .supply  authorities,  i.e.,  by  the  Government. 
If  such  assistance  is   not  extended   to  enterprising   persons, 


and  they  are  debarred  from  having  a  cheap  job  put  in  by 
someone  out  for  that  class  of  work,  they  will  possibly  turn 
to  some  other  means  of  obtaining  light  and  energy. 

We  want  to  encourage  people  to  go  in  for  electricity,  and 
prepare  them  for  the  time  when  little  else  will  be  oistain- 
able.  Under  the  reconstruction  scheme  for  housing,  I  be- 
lieve most  of  the  houses  will,  as  they  should,  be  electri- 
cally equipped,  as  iu  the  States,  where  the  electric  sewing 
machine,  mangle,  boot  cleaning  machine,  &c  ,  are  as  coinmori 
as  ditch  water.  • 

The  lighting  specification  for  this  property  should  hcie 
and  now  be  fixed  and  standardised  by  Government,  and  let 
out  to  bona  fide  contractors  working  iiii<1er  supply  authori- 
ties'  regulations. 

H.   Y.   Fowleri 

Messi:s.  Waiiag  &  GUlow.  Ltd.,, 

.    Electrical  Contractors,  Liverpool. 

[We  do  not  know  wh;it  iK>wers  liave  bwn  -conferTcd  on 
the  Liverpool  electric  suj'ph-  authorities  by  thi^-  Govenimeiit . 
or  under  what  statutory  authority  they  could  be  so  granted ; 
under  the  Electric  Lighting  .\ct<s  supply  undertakers- have  no 
legal  conti-ol  over  contractors,  though  they  are  authorised 
to  refuse  to  connect  unsuitable  installations  to  their  mains. 
-Financial  assistance  to  intending  consumers  is  out  of;  the 
question.— Eds.  Elec.  Rev.] 


Tile  Siiorter  Worliing  Week. 

In  view  of  the  48-hour  week  becoming  operative  for  power- 
station  and  sub-station  shift  men  in  the  London  District  on 
February  1st,  1919,  the  method  of  working  adapted  by  the 
Manchester  electricity  undertaking  as  from  January  Lsit,  may 
interest,  your-  readei'S.  .\  copy  of  which  is  enclosed. 
Harold  H.  Mortoii, 

Sec,  No.  1  Branch. 
lx)ndon,   S.E.,  Januaru  mii,  IWO. 
Shorter   Working   Week.      Shift    Working.     Method    as 

ADOPTED   BY   THE  CiTV   OF  MANCHESTER   FOR    POWEB-STATIOX 

AND   Substation   Employes,   on    an    Average   Week   of 

47    HonRS.   AS    FROM  JANUARY    1ST  :  — 

Day.  1st  week.           2nd  week.           Srd  week. 

Tuesday          ...  11  — 7  a.m.     3— 11  p.m.     7 — 3  p.m. 

Wednesday     ...  11—7     „        3—11     „        7— 12  noon. 

Thursday        ...  11—7     ..        3—11     ,.               Off. 

Friday             ...  11-7     .,        3—11     ,,        7— 3  p.m. 

Saturday        ...  11—7     .,              03.          7-3     „ 

Sunday           ...  11—7     „       3— 11  p.m.     7-3     „ 

Monday          ...  Off.           3—11     ,.        7-3     „ 
The  above  gives  two  48-hour  weeks  aad  one  43-hour  week, 

or  a  47  average  over  a  cycle  of  three  weeks. 


A    Protective   Association   for   Non=Technical   Officials. 

1  would  like  to  draw  attention  through  your  columns  to 
n  matter  which,  to  the  writer,  appears  to  be  on©  of  con- 
siderable importance  to  a  large  number  engaged  in  tihe  elec- 
tricity suppiv  industi-y,  i.e.,  the  need  for  an'  association  on 
the  lines  of  "the  E.P.E.A.  for  those  engaged  on  the  "  non- 
technical "  side  of  the  industiT— <;hief  clerks,  accountants, 
cost  clerks,  advertising  men,  i-c.  .'Vn  association  on  the 
lines  indicated  to  cater  for  the  welfare  of  this  class  of  em- 
ploye would  api>ear,  in  view  of  forc-^hadowed  developments, 
a.  necessity.  .As  it  is,  we  have  no  organisation  to  protect  our 
interests.     Cannot  one  l>e  brought  into  being? 

"  Non=Teclinical." 

Jcinuary   lltk,   1919. 

[An  attempt  was  made  a  icw  years  ago  to  form  such  an 
association,  but  without  .sucX'ces.  Probably  the  present  is  a 
more  propitious  occasion.  .  We  shall  be  plea.sed  to  have  the 
views  of  otlier  readers  on  this  subject.- Ed.s-.  Elec.  Rrv.] 


Engineer  ^Snrveyors'   Salaries. 

Mr  Vbraham's  letter  in  last  week's  Review  desea-ves  the 
thanks  of  all  engineer  surveyors  employed  by  msurance 
coini>anies.  As  Mr.  Abraham  remarks,  there  is  no  doubt  it 
is  a  standing  disgrace  to  the  insurance  companies  concerned. 
The  salaries  paid  are  totaUy  inadequate  to  the  knowledge 
required,  and  the  writer,  as .  an  electrical  surveyor  of  16 
years'  standing,  is  now  getting  the  princely  salary  of  £230 
iind  ±'50  bonus.  I  am  a  member  of  the  Engineer  Surveyors' 
Association,  which  includes  both  mechanical  and  electrical 
surveyors,  and  my  opinion  is  that  if  it  had  not  been  for  the 
above  Association!  the  insurance  companies  concemed  would 
not  have  increased  our  salaries  as  much  as  they  have  done 
during  the  past  two  yeairs.  \\'ha.t  is  required  is  that  someone 
like  Mr.  Wordinghaiti  .should  take  up  the  cause  of  us  poor 
surveyors.  The  companies  pay  25  to  ■■'■'■*  pev  cent,  dividend, 
so  it  "is  not  a  case  of  "  cannot  aiford  " 

Electric. 

Jannarv  18th.  1919.  

Mr.  Abraham's  letter  in  your  current  issue,  regarding  the 
salary  offered  to  electrical  engineers  to  act  as  inspectors  for 
a  leading  insurance  company,  will  lie  endorsed  by  men  who 
know  what  a  man  in  such  a  po-sition  really  ought  to  under- 
stand. 
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I'or  a  iiiau  to  be  coiupetoiit  to  judfje  other  people's  wcffk 
it  is  reasonable  to  expect  him  to  be  something  oi  a  past- 
luaster  in  such  work;  in  addition  to  sound  practical  experi- 
ence he'  should  possess  a,  keen  sense  of  perception  to  get  at 
the  points  that  matter 

lit  the  survey  of  plant  troiu  au  iiisura.aLe  |.ioiut  of  view,  a 
iLian  with  the  riahl  gualities  would  observe  points  which 
uoiild  nor  catch  rne  eye  of  the  inspector  ol  the  "rules  and 
(emulations  "  type  until  soniethin;;  happened  later  which  would 
attract  his  and  everybody  else's  attention,  but  which  happen- 
iaji  would  be  avoided  by  the  man  who  really  possesses  the 
experience,  and  can  sec  pot<>ntial  trouble  in  time  to  prevent 
,t  developiuij. 

llijh  technical  knowledsic  is  of  little  value  without  yeais 
..I  troiibl<^sonie  experience  when  it  is  up  to  a  man  to  dis- 
.uininate  between  a  ^(mhI  and  a  bad  job,  es|i<xnally  when 
the  latter  is  of  an  obsiure  nature;  yet  a  !j;ix)d  technical  bnow- 
'<^dye  is  essential,  therefore  the  man  foi'  such  work  arf  an 
ii^urauce  awipany's.  insixvtoi-  (^hould  l)o  one  with  iv.'ll- 
'la lanced  quahtiea;  these  being  technical  knowledge  and  zeal 
•>ractical  experiencei — [jeiception  and  sound  judgment — im 
agination   and    logic— jetennination    and    tact. 

.\ll  the5«>  qualities  are  i-equired  to  enable  a  man  to  see 
weak  points  in  a  job  or  in  the  case  of  a  breakdown  to  siy 
what  h.is  been  the  cause,  and  how  it  can  be  repaired  without 
wasting  money,  or  in  other  words,  without  making  a  coiu- 
paratively  sraall  job  into  a  large  and  costly  one  at  the  in- 
surance company's  expense;  an  "inspector"  who  is  buyint; 
his  experience  (also  at  the  insuiunoe  company's  expense)  will 
not  Itte  difficult  to  bamboozle  by  a  more  expei-ienoed  man. 
whose  object  is  to  get  more  out  of  tho  company  than  is  just , 
so,  after  all,  the  in.surance  company  is  not  likely  to  profit 
by  paying  such  low  salaries. 

Had  the  advertisement  not  .stated  the  salary,  but  left  it 
^or  the  applicaiits  to  state  what  they  required,  I  think  there 
would  have  been  appUcatious  from  really  qualified  men, 
iiut  not  at  floO  plus  £25  war  bonus,  even  with  the  vague 
iiroraise  of  increase  according  to  merit. 

"  Practech." 

■Iiinuury,  1919.  

1  am  glad  to  see  the  question  of  engineers'  sal.iries  was 
Viken  up  by  Mr.  A.  J.  Abraham  in  last  week's  issae. 

1  am  a  student  of  electrical  engineering,  and  for  the  last 
live  years  most  of  my  spare  time  has  been  util.sed  for 
•ec'nnical  advancement.  Upon  perusing  the  advertosi^ment 
columns  of  v\;^ekly  engineering  journals,  and  seeing  the  low 
salaries  offered  for  various  technical  posts,  I  often  wonder 
if  I  am  not  working  in  a  "blind  alley"  direction,  and 
whether  my  time  could  be  spent  in  more  profitable  em,")loy- 
ment. 

I  think  if  engineers  in  responsible  positions  would  fix  a 
.ninimiim  .salary  for  men  who  can  prove  that  tliey  have 
.recognised  technical  and  workshop  quahfications,  then  .some 
tiling  nimld  be  done  to  raise  the  status  of  their  profession. 

E.   R.    Bishop. 

I)e\(mport,  Januarn  mii,  1910. 


Electrical  En^ineerinj^  in  the  Army. 

Voiir  leading  article  in  the  current  issue  on  "  Electrical 
Y'ligineoriug  in  the  Army  "  is  extremely  interesting  to  those 
who  have  been  engaged  on  electrical  work  in  France.  You 
are  quite  correct  in  stating  that  for  the  most  part  power  and 
lighting  was  supplied  by  numerous  i^etrol-electric  generating 
sets,  but  I  think  the  conditions  on  our  side  of  the  line  were 
rather  different.  It  must  be  borne  in  mind  that  the  Gei- 
in.ins  had  numerous  large  towns  in  their  hands  which  had 
i.iige  ixiwer  stations.  Some  of  the.se  were  in  range  of  our 
iuns,  but  were  not  shelled  by  us,  whilst  the  few  stations  on 
our  side  of  the  line  were  destroyed  in  the  early  days  of  the 
war.  I  think  you  will  find  that  at  om-  bases  advant-age 
was  taken  of  the  French  high-tension  systems  to  illuminate 
our  camps  and  depots,  and  in  a  few  cases  fair-sized  power 
stations  were  erectetl  where  French  supply  was  not  avadable. 
These  stations,  however,  were  equipped  with  d.c.  plant  only. 
One  fact  remains  certain,  and  that  is  that  advantage  was 
not  taken  of  the  services  of  the  large  nmuber  of  electrical 
■'ngineers  in  the  Army,  the  great  majority  of  whom  were 
employed  on  searchlight  work  only.  In  the  later  days  of 
the  war,  I  believe,  there  was  a  "  petrol  economy  department" 
which  used  to  make  arrangesments  to  take  current  from 
the  French  power  stations,  and  scrap  the  petrol-electric  sets. 
I'robably  the  armistice  put  a  stop  to  the  development  of  this 
branch  of  the  E.E.'s. 

H.    Pavn. 
Exeter,   January  ISf/i,   1919. 


.1  am  very  glad  to  see  that  you  a.re  taking  up  the  question 
of  .-our  shortcomings  in  the  field  with  regard  to  the  use  of 
electricity,  as  compared  with  the  Germans. 

I  am  afraid,  however.,  that  many  ]>eople  will  construe  your 
remarks  as  a  rellection  upon  the  ability  and  knowledge  of 
the  many  electrical  engineers  who  sen-ed  throughout  the 
war  with  His  Majest\"'s  Corps  of  Royal  Engineers.  I  am 
sure  you  do  not  intend  tliat  they  should  be  misunderstood 
in   this  way. 

The  gi^at  trouble  we  were  always  up  against  was  "  tradi- 
tion "  wrapped  up  in  red  tape.  Tradition  in  its  right  place 
is  a   splendid  thing.    It  makes  men  face  dangers  and   stand 


up  tu  hardships,  but  as  a  drag  on  initiative  uud  an  obstacle 
to  advancement,  it  is  certainly  not  in  "the  right  place. 

In  September,  19H,  a  brotljer  officer  and  I  spent  a  fail 
amount  of  money  in  carrying  out  experiments,  the  results 
of  which  would  have  been  very  valuable  in  connection  with 
telegraphy  and  telephony  for  military  purposes.  Having 
protected  the  idea — to  do  which  we  had  to  get  permissiori, 
which  was  jjianted — ue  submitted  tho  idea  to  the  War 
Office.  Somewhere  in  the  early  part  of  1915  the  invention 
was  finally  turned  down  by  "The  Director  of  Artillery  \\ 
Before  the  end  of  the  war  the  idea  was  discovered  in  use 
by  the  (Jermans,  and  ^^  e  then  copied  it !  ' 

This  is  not  an  isolai-ed  instance  of  the  definite  discourage 
inent  of  the  technical  oliicer,  and  aft<*r  a  few  such,  one  gives 
it  up  as  a-  bad  job,  and  conforms  In  ivgiilations  very  strictlv . 
thus  cea.sing  to  be  a  tluiiii  in  the  side  ot  mie's  sup<'riors. 

Now  !  I'riticJsm  alone  never  built  aaiylhiiig,  but  I  feel 
sure  that  the  only  solution  is  to  definitely  d(partment«li.s<^  the 
Corps  of  Royal  Engineers,  so  that  we  may  liuve  s))eciali>tis 
in.stead  of  .Ia4-ks  of  all  trades. 

Major,  R.E. 

Ixindon,  January  IStli,  1919. 

[We  endeavoured  to  make  it  clear,  both  in  the  ^ntnle 
above  referred  to,  and  in  that  of  .May  'iltli,  1918,  that  we  did 
not  wifih  to  cast  reflections  on  the  Royal  Engineers  theui 
selves,  for  whofae  indomitable  courage  anil  professional  skiU  we 
have  repeatedly  expressed  the  greatest  admiiatiim;  what  we 
aimed  at  in  our  criticisms  was  the  systctii  which  sent  tho.=e 
heroes  of  the  old  .Irmy  into  the  field  without  an  adequate 
training  in  up-to-date  electrical  engmeering.  In  the  former 
article  we  said  :  "  It  may  be  thought  that  the  problem  can  be 
solved  by  commissioning  as  officers  men  who  in  civil  hfe 
are  engaged  in  such  work,  and  this  is  ]>prfect.ly  true,  but  only 
on  one  condition — that  they  are  invested  with  full  powers 
to  carry  out  their  plans  without  interference.  This,  we  be- 
lieve, has  not  been  the  case."  Oiu'  correspondent,  "  Major, 
R.E." — witli  every  word  of  whose  letter  we  wholly  agree- 
emphasises  the  truth  of  this  .statement,  while  he  quite  rightly 
defends  the  professional  electrical  engineers  who  were  serving 
with  the  R.E.'s  against  any  accu.oatioii  of  inefficiency;  W'e, 
of  cour.se,  made  no  .such  accusation — as  will  be  seen  from 
the  above  quotation,  we  claimed  for  them  freedom  from  the 
tyranny  of  "  tradition,"  to  which  our  correspondent  so  feel- 
ingly refers.  Had  their  services  been  projjeiiy  utilised,  im- 
mense benefits  would  have  been  derived  from  them  by  the 
.\llied  nations  in  respect  of  saving  of  life,  economy  of  expen- 
diture, and  an  earlier  end  of  the  war. — Ens.  Ei.rc.  Rev.] 


Electricity   Supply   Progress. 

The  courteous  manner  in  which  you  dealt  with  my  pre- 
vious letter  emboldens  me  to  crav.e  your  indulgence  in  order 
to  carry  the  subject  a-  little  further. 

To  my  mind,  and  to  be  quite  candid,  your  otherwise  useful 
criticism  of  the  Cireater-  London  .Authorities'  report  was 
rather  six>iled  by  just  a  perceptible  tinge  of  prejudice  in 
favour  of  company  control,  and  a  somewhat  contemptuous 
reference  to  the  efforts  of  the  small  local  authorities,  scarcely 
justified  by  the  facts. 

I  did  not,  of  course,  claim  that  either  of  the  two  authori- 
ties mentioned  in  my  letter  were  "  pioneers,"  but  merely 
in.stainceu  these  in  support  of  my  contention  that  small  local 
authorities  were  just  as  ready  as  the  companies,  to  adopt 
modern  methods.  I  note  you  question  the  date  of  the  Halifax 
installation,  but  perhaps  this  is  not  very  material  to  tho 
point. 

There  is  nothing  very  surprising  in  the  fact  that  the 
Newcastle  and  District  Supply  Co.  "  fostered  and  developed" 
Messrs.  Parsons's  turbines.  The  coini>any  naturally  fonned 
a  convenient  outlet  for  Messrs.  Parsons's  activities.  Moi^e- 
over,  it  was  not  uncommon  for  manufacturers  to  provide 
machinery  for  the  supply  companies,  accepting  in  payment 
thereof  an  equivalent  value  in  the  supply  companies'  shares, 
and  this  aiTangemeirt  often  enabled  supply  companies  to 
make  progress. 

You  emphasise  your  view  that  "only  large  undertakings 
can  aiiord  to  experiment,"  but  I  think  it  is  ojjen  to  question 
whether  either  large  or  small  municipalities  are  justified  in 
expending  any  fonnidable  sums  of  public  money  for  ex- 
perimental purposes,  and  even  company  shareholders  have 
been  known  to  kick  against  the  employment  of  their  money 
for  the  purpose  of  launching  untried  schemes. 

About  twenty  years  ago  or  thereabouts,  very  much  the 
same  arguments  were  used  in  regard  to  local  authorities,  and 
any  little  township  not  having  a  provisional  order  or  which, 
having  obtained  one,  refrained  from  putting  it  into  opera- 
tion, was  sure  to  l>e  branded  a-  "unenterprising"  or  "lack- 
in  public  isphi't. " 

It  should  also  be  remembered  that  in  the  majority  of 
ca.ses  these  aiuthorities  employed  the  most  expert  professional 
advice  available,  and  surely  they  should  not  be  too  much 
blamed  for  'being  guided  acc^a-dingly. 

The  fact  that  we  have  been  greatly  outpaced  on  the  Con- 
tinent, and  particularly  in  the  United  States  and  Canada,  is, 
1  think,  indisputable,  tat  this  was  not  altogether  attribut- 
able to  company  control.  It  was  in  a  great  measure  due  to 
the  freedom  witli  w'.Lich  these  companies  were  allowed  to 
develop,  almost  according  to  their  own  sweet  will,  whilst  at 
home  we  have  always  been  handicapped  (municipalities  and 
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companies)  by  sluggish  legislative  tnacLiiieiy  and  harassing 
restrictions  placed  upon  us  by  Government  departments, 
mostly  lor  the  protection  of  private  interests.  Under  th« 
Jilierent  conditions  it  is  doubtful  whether  the  U.S.A.  com- 
panies v.ould  have  been  any  more  successful  than  our  own 
authorities. 

Further,  and  writing  with  some  fair  expeiience  (not  being 
exactly  a  "  stay-at-home  "),  I  do  not  believe  that  overhead 
transnii.s.9ion,  so  common  in  the  States,  could  have  been 
developed  in  this  country'  to  anything  like  the  same  extent, 
nor  yet  that  its  adoption  would  have  saved  the  situation. 

One  ol  the  greatest  stumbling  blocks  to  progress  in  this 
cxjuntry  is,  I  think,  traceable  to  the  inherent  conservatism 
of  the  British  factory  owner.  No  tariffs,  however  ingenious, 
would  induce  him  to  scrap  his  beam  engines,  counter  shaft- 
ing, &c.  Even  the  large  firms  when  they  did  decide  to 
adopt  electricity  remained  in  "  splendid  isolation,"  and  pre- 
fen'ed  to  put  down  their  own  compad-atively  small  plants 
rather  than  have  anything  to  do  with  the  central  supply 
authority.  There  aie  thousands  of  such  plants  all  over  the 
country,  and  unless  these  people  can  be  converted,  induced 
or  coerced  into  taking  their  requirements  from  a  central 
source,  no  national  scheme  can  be  altogether  successful.  Not- 
withstanding all  their  difficulties,  however,  it  cannot  be 
denied  that  many  small  municipahties  have  developed  theii' 
undertakings  enormously. 

Take,  for  instance,  the  Eotherham  municipality.  Bother- 
ham  commenced  its  supply  in  May,  19Ui  (this  time  I  am 
certain  of  my  dates),  iu  a  very  modest  way  indeed,  and 
although  commercially  successful  from  its  inception,  the. 
annual  output  up  to  1914  never  exceeded  five  or  six  milhon 
imits,  therefore  it  cannot  be  regarded  as  one  of  the  large 
undertakings.  Yet  Eotherham  has  now  provided  itself  with 
the  first  supty -station  in  the  kingdom,  and  bids  fair,  to  sur- 
pass the  activities  of  even  the  "  Great  North-East  Coast  " 
combination  (on  whom  be  jieace).  The  credit  for  this  achieve- 
ment IS  surely  attributable  to  mimieipal  enterprise,  well 
.  directed,   and   supplemented   by    capable   administration. 

The  general  assumption  that  .small  kical  autliorities  are 
aiixioiLS  to  hang  on  to  ineliicient  and  obsolete  generating 
stations  will,  in  my  opinion,  prove  to  be  entirelj'  oiToneous. 
Accu-stomed  for  years  to  defend  themselves  against  encroach- 
ment on  the  part  of  then-  avaricious  and  more  iwwerful 
neighbours,  these  authorities  are  naturally  suspicious  as  to 
any  infringement  of  their  rights.  The  circumstances  sur- 
rounding the  appointment  of  the  Board  of  Trade  Committee 
and  the  method  of  investigation  sub.sequently  adopted  by  the 
committee  itself,  did  not  tend  t-o  allay  these  suspicions.  On 
the  contrary,  antagonism  was  aroused,  not  altogether  con- 
lined  to  local  authorities,  which  should,  and  might  easily, 
have  been  avoided.  Given  a  sound  .<ichemc,  however,  and 
equitable  treatment,  the  .sanall  local  authorities  wiU  be  found 
as  ready  to  co-operate  as  either'  the  companies  or  the  larger 
municipalities. 

Let  our  new  Electricity  Commissioners  be  real  "live  men," 
unhampere<l  by  ix>Utics  or  private  interests;  give  them  a.  free 
hand  to  retain  what  is  good,  and  discard  the  inefficient, 
whether  such  belong  to  a  company  or  municipality;  let  them 
not  be  tof>  much  guided  by  the  reports  of  the  Coal  Conserva- 
tion Sub-Conmiittee  or  the  Committee  on  Electricity  Supply: 
better  .stili,  let  them  forget  that  these  pn^ous  documents 
were  ever  issued,  and  I  for  one  am  optimistic  enough  to  be- 
lieve that  an  era  of  phenomenal  prosi^erity  for  the  electricaJ 
industry  as  a  whole  will  be  assured. 

J.  C.  WiUiams, 
Engineer  and  Manager. 

Electricity  Supply  &  Ti-amway- Dept., 
Erith,  January  15th,  1919. 

[Mr.  Williams  has  cei'tainly  carried  the  subject  furthei-; 
we  are  reminded  of  the  gentlemen  who  was  found  in  i>osses- 
sion  of  a  pig  some  miles  froni  its  home,  and  said  it  was  "  only 
a  joke  " — the  magistrate  held  that  it  was  "  carrying  a  joke 
too  far."  NVe  are  tempted  to  answer  his  letter  in  detail, 
but  must  restrict  our.selves  to  the  following  brief  comments  : 

Our  admitted  prejudice  iu  favour  of  company  control  is 
shared  by  not  a  few  engineers  in  municipal  employment, 
besides  many  such  who  have  ti-ansferred  their  senices  to 
companies  with  advantage  to  themselves  in  more  ways  than 
one. 

We  did  not  suggest  that  there  was  anything  "  surprising  " 
in  the  fact  that  the  Newcastle  and  District  Co.  fostered  and 
developed  the  Parsons  turbine ;  quite  the  reverse — it  was  a, 
particularly  apt  illustration  of  what  could  be  done  by  a 
comoany,  but  could  never  have  been  done  by  a  municipality, 
and  the  fact  that  companies  can  pay  for  machinery  in  shares 
strengthens  the  argument.  In  his  next  paragraph.  Mr.  Wil- 
liams emphasises  the  inherent  obstacle  to  municipal  enter- 
prise— the  fact  that  publicly  coutrolli'''  !i"  '  -vtnkings  are 
not  spending  their  own  money;  and  il  n    profes- 

sional advisei-s  have  had  to  avoid  experii  uough  we 

could  readily  name  instances  in  which  i,,,  :....  ..a.s  trans- 
gressed, w-itli  very  unfortunate  results  to  the  undertakings). 

Mr.  WilUams  agrees  that  the  rapid  iirogress  made  abroad 
was  due  "to  the  freedom  •nith  which  these  companies  were 
allqw^ed  to  develop";  we,  of  couise,  agree  that  both  munici- 
palitie.s  and  companies  have  suffered  from  legislative  and 
administrative  restrictions,  but  the  ix>int  which  we  had  in 
mind  was  this  :"  that  on  the  Continent  and  elsewhere  abroad 
companies  were  allowed  to  supply  over  large  areas,  including 
towns  witlnn   those  areas,   whereas  in   this  ((luntiy  our  (iow.t 


compames  were  excluded  trom  the  big  towns  in  the^r  areas 
by  the  action  of  the  local  authorities,  and  thvis  their  develop- 
ment was  hampered,  and  is  hampered  to  this  day. 

The  demand  for  facihries  for  overhead  transmission  has 
been  endorsed  by  the  municipal  authorities. 

The  British  factory  o^Mier  is  sensitive  enough  when  hit> 
pocket  is  touched;  had  a  cheap  supply  of  power  been  avail 
able  at  liis  door,  he  could  not  have  afforded  to  ignore  it. 

The  extraordinary  development  of  electricity  supply  under- 
takings during  the  war  was  due  to  extraordinai-y  circum- 
stances; the  municipal  authorities  rose  to  the  occa^on  splen- 
didly— but  what  progress  would  they  have  made  if  the  war 
had  not  happened? 

Havirig  been  granted  statutory  powers,  the  small  local 
authoiities  are  justified  in  maintaining  their  rights  agajinst 
infringement ;  but  they  admit,  through  their  representatives 
— both  engineers  and  councillors — that  the  system  is  all 
wrong,  that  electricity  supply  should  not  have  beeji  confined 
within  municipal  boundaries,  and  inferentiaUy  that  those 
statutory  powers  should  never  have  been  granted. 

With  tihe  last  i>aragraph  of  Mr.  WilUams's  letter,  almost 
every  word  of  it,  we  cordially  agree. — Eds.  Elec.  Eev.] 


The  "  Taylor  System." 

I  would  Irke  to  be  allow'ed  to  make  a  few  remarks  regard- 
ing Major  Pells's  article  on  "  What  is  meant  by  Efficiency 
Methods?  " 

Major  Pells  has  voiced  what  has  actually  been  in  the 
minds  of  thousands  of  engineers.  Where  in  past  years  it 
has  been  the  practice  in  a  good  many  industiies  to  attempt 
to  fit  a  man  into  a  job,  in  .some  cases  waisting  their  own 
and  their  employe's  time  getting  the  man  used  to  a  clasn 
of  ^vork  he  has  never  before  had  any  experience  in,  in  futm-e 
it  must  be  the  task  of  every^  employer,  not  to  find  the  job 
lor  the  man,   but  to  get  the  man  lor  the  job. 

Many  a  young  pupil  or  apprentice  after  serving  his  time 
has  been  forced,  ag:iinst  his  wish,  to  seek  other  fields  in 
search  for  improvement,  often  having  to  remodel  all  hLs 
ideas  to  suit  new  conditions,  and  waste  a  year  or  so  before 
he  becomes  as  useful  in  his  new  job  as  he  was  in  his  last. 
t  would  suggest  to  any  firm  that  adopted  Major  Pells's  idea 
(if  an  efficiency  engineer,  that  it  would  be  well  advised 
to  make  use  of  its  rnost  apt  pupils  or  apprentices  for  this 
purpose. 

Regarding  the  electrical  ti-ades,  now'  that  the  wages  earned 
are  being  placed  on  a  footing  equal  to  that  of  other  industries, 
the  call  for  inci'eased  efficiency  and  economy  will  be  moro 
urgent  than  it  has  ever  been  before,  and  it  will  become  neces- 
saiy  tor  all  employers  to  study  the  .smallest  detads  that  lead 
to  efficient  -norking,  and  thu.s  help  reduce  the  working  costs. 
Employes  are  keirt  too  much  in  the  dark  regarding  their 
respective  values  to  any  undertaking.  It  is  seldom  that  any 
employe  knows  how  his  efforts  have  added  to  or  reduced 
the  working  costs.  More  light  on  this  subject  would  keep 
the  efficiency  problem  fresh  in  the  minds  of  the  workers. 
How  many  times  has  a  stoker,  switchman,  or  driver,  been 
able  to  point  out  to  his  station  engineer'  the  way  to  improved 
methods?  Although  it  is  early  yet  fo  say  that  pJant  efficiency 
has  reached  its  maximum,  ior  the  present  it  appears  to  be 
at  a  stand.still,  and  while  this  is  so  the  only  path  to  increased 
efficiency  is  for  the  engmcers  and  men  to  work  together,  and 
for  all  employes  to  take  an  active  interest  in  the  work. 

Some  years  ago  I  worked  under  Major  Pells  before  ho 
commenced  his  Army  career.  Then  his  idea  of  combating 
foreign  competition  was  by  Tariff  Eeform.  I  am  pleased  to 
.see  that  he  has  so  far  altered  his  opinions  as  to  reahse  that 
there  are  other  means  of  attaining  this  end. 

-  H.   Bujama. 

London,   N.W.,   January  Uih,   1919. 


Station    Engineers  and   Kepresentation. 

Whilst  viewing  with  admiration  the  "spade  work"  of  the 
pioneers  of  the  above  section  of  the  E.T.U^,  and  extending 
due  credit  to  their  achieveinent-s.  it  is  nevertheless  generally 
felt  that  following  the  influx  of  central  station  men.  such 
IX)wers  as  the  ..loint  Industrial  Committee  ahoidd  have  been 
reconstructed,  as  the  existing  constitution  is  certainly  not 
representative  .so  far  as  those  men  are  concerned,  and  it 
is  regrettable  to  note  that  efforts  from  these  channels  to 
rectify  this  important  deficiency  are  strongly  opjxised  by 
.sub-station  representatives,  who  claun  to  "  know  all  about  " 
central   station   men   and   their   conditions. 

I  used  to  imagine  that  trade-union  members  elected  their 
delegates,  but  I  have  yet  to  learn  why  a  sub-station  engineer 
is  most-  fitted  to  negotiate  matters  concorniug  station  en- 
ginecra. 

Backpressure. 

Januani.    1919. 


German    World    Trade    Schemes.  —  The    Fnoikfihter 

/piiiiiiij  learns  that  a  limited  liability  company  has  been  formed  iu 
(rermany,  with  headquarters  at  Diisseldorf,  for  the  purpose  of 
reconstructing  the  world  trade  relations  of  industrial  undertakin^ts 
and  of  re-estftblisliin<r  aprencies  and  warehouses  abroad.  The  firm 
has  Iioeu  started  by  the  Mannesmann  Tube  Works,  which  formerly 
played  a  Ipadinc  part  in  the  tube  trade  on  the  woild  market. — 
]l„',n:l  of-  I'ni.lr  .l,'H,',i,il. 
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BUSINESS  NOTES. 


Our  Letters  from  the  Front.  -A  Majuj.  E.A.O.C.. 
iMlt8i  — ■  Please  accept  my  thanks  for  your  klndneaa  lu  sending  me 
»  Oop.T  of  youT  valuable  iournal,  as  you  have  done,  diirini;  the  past 
~4S  m6nths  out  here  The  paper  has  been  extremely  welcome,  1 
e*Q  assure  you,  -is  you  oau  imagine  when  one  has  served  over  thret^ 
years  continuous  service  ont  on  this  Western  Front  how  "rusty  ' 
line  must  l>e  as  regards  electrical  matters. 

It  may  be  imagined  by  many  that  we  are  haviutr  a  slack  time  of 
it  :  I  can  assure  you  that  our  particular  branch  is  just  as  busy  as 
ever,  but  of  course  under  better  conditions,  inasmuch  as  we  are  free 
from  bombing  and  shelling. 

It  is  to  be  hope<l  that  the  electrical  manufacturers  and  others 
allied  to  the  jrrcat  industry  will  remember  that  we  shall  all  be 
seeking-  jobs  before  long  ;  our  experience  may  not  be  up  to  date  as 
regards  sjiecialist  work,  but  the  experience  gained  is  invaluable, 
whatever  branch  one  has  been  connected  with. 

I  am  now  stationed  in  one  of  the  Belgian  towns  which  is  sur- 
loundeti  by  an  area  teeming  with  factories  and  coal  mines  :  in 
most  cjises  the  Hun  has  taken  away  the  machinery.  The  business 
to  be  done  out  here  when  things  settle  down  will  be  simply 
enormous,  and  those  manufacturers  who  have  a  good  stock  of 
apparatus  will  clear  their  stock  out  in  a  week  ;  I  am  speaking  of 
plant,  large  motors,  switchgear.  iV;c. 

The  Institution  of  Electrical  Engineers  might  evolve  some 
scheme  of  "  liaison  "  with  the  electrical  profession  over  here,  so  as 
to  assist  those  who  will  have  to  do  business  at  an  early  date. 

There  appears  to  be  very  little  copper  wire  about  here,  as  the 
Uun  took  that,  so  that  copper  wire  contracts  ought  to  1»  a  good 
line  for  someone. 

Italian  Standards  for  Electrical  Machinery. — An  Itidian 

standard  for  electrical  machinery  is  to  supersede  German  standards 
in  the  requirements  of  Government  Departments  in  Italy.  By  a 
decree  published  in  the  Goz-ftta  I'lhcinle  of  December  12th,  all 
electrical  machinery  ordered  by  Italian  Government  Departments 
is  to  conform  to  the  standard  regulations  (for  testing)  compiled  by 
the  Italian  Electrotechnical  Association  in  1916.  Before  the  war 
German  vA.E.G.)  standards  were  in  universal  use  in  Italy.  This 
decree  crowns  the  efforts  of  the  Italian  Electrotechnical  .Association 
to  bring  Italian  standards  into  application  in  Italy.  The  text  of 
the  decree,  and  a  copy  of  the  standard  regulations  (in  Italian)  can 
he  consulted  at  the  Department  of  Overseas  Trade  (Development 
and  Intelligence).  73,  Basinghall  Street,  E.G.  -l.—Bmird  of  Trad,- 
Jinirnal. 

Compensation  Claim. — In  support  of  a  claim  by  the 
Phonopore  Construction  Co.,  before  the  War  Losses  Commission, 
in  respect  of  the  occupation  of  the  firm's  factory  at  Southall.  Mid- 
dlesex, the  claimants  stated  that  the  War  Office  took  possession 
of  their  factory  for  a  period  of  17  months,  and  that  this  occupation 
resulted  in  direct  loss  and  dislocation  of  business. 

Telegraphs  and  Trade. — The  London  Chamber  of  Com- 
merce, through  the  Council,  has  forwarded  to  the  Prime  Minister, 
the  President  of  the  Board  of  Trade,  and  the  Postmaster-General,  a 
memorandum  urging  upon  them,  among  other  things,  the  great 
importance  of  the  resumption  of  cheap  and  rapid  means  of  com- 
munication. The  complete  freedom  of  cable  communication,  the 
unrestricted  use  of  cable  codes  other  than  those  now  authorised, 
and  of  registered  telegraphic  addresses,  are  necessary  in  order  to 
rehabilitate  the  United  Kingdom  in  the  markets  of  the  world,  to 
increase  production,  develop  exportation,  and  so  on.  While  the 
withdrawal  of  code  restrictions  might  facilitate  the  resumption  of 
enemy  commerce,  it  would  confer  upon  our  own  international  trade 
an  immeasurably  greater  advantage,  "  and  the  sooner  the  with- 
drawal the  greater  will  be  the  ratio  of  that  advantage." 

Prices   Advance. — The    Enterprise   ilANUFACTURiNO 

Co.,  Ltd..  announce  an  advance  of  15  per  cent,  in  their  list  prices 
of  motors,  owing  to  continual  advances  in  labour  and  material. 

Trading  with  the  Enemy. — A  further  list  of  names  of 
bodies  and  persons  abroad  with  whom  trading  is  prohibited,  or 
whose  names  have  now  been  removed,  is  published  in  the  London 
tiniette  for  January  17th. 

Export  Restrictions  Removed. — The  London  Gazette  for 
January  17th  contains  a  further  list  of  relaxations  in  export 
prohibitions. 

Tar  Oils  Order  Suspended. — The  Ministry  of  Munitions 
has  suspended  the  operations  of  the  Tar  Oils  Control  Order.  1918, 
08  from  January  15th. 

Engineering  Advertising. — In  order  to  assist  firms  in 
the  engineering  industry  to  produce  a  higher  standard  of  advertise- 
ment in  the  Press.  Messrs.  S.  Davis  &  Co.,  of  .SO  and  31.  St. 
Swithin's  Lane,  London.  E.C..  have  issued  a  booklet  in  which  they 
show,  printed  on  a  very  high-class  art  paper,  examples  of  a  number 
of  advertisements  designed  by  them  for  well-known  manufacturers. 
We  have  long  held  that  the  preparation  of  advertisements  for  the 
technical  Press  has  been  more  or  less  neglected  by  some  firms.  A 
newcomer  or  underling,  of  no  experience  either  of  publicity  or  of 
engineering,  pitchforked  into  such  responsible  duties,  cannot  be  a 
success  unless  he  be  one  of  nature's  great  prodigies.  If  firms  are 
not  disposed  to  afford  a  specialist  who  will  be  both  efficient  in  the 
performance  of  his  work  and  happy  in  his  relations  with  the  Press. 
they  had  better  by  far  enlist  the  assistance  of  one  of  the  several 
firms  who  are  qualified  in  both  of  these  ways,  and  are  prepared  to 
secure  good  results.  Messrs.  Davis  will  send  a  copy  of  this  booklet 
to  any  reader  on  application. 


American    Electrical    Export    Trade    Co. — A  Central 

News  dispatch  to  an  evening  paper  states  that  the  International 
General  Electric  Co.  has  been  establisheil  in  America  by  charter, 
with  a  capital  of  S2O,0OO,OO(j.  The  incorporators  are  identified  as 
the  General  Electric  Co.,  and  it  Is  believed  that  the  new  company 
(vill  engage  in  foreign  trade. 

Fire. — A  fire  occurred  ul  the  works  nf  ihe  Siluminite 
lusulator  Co..  Ltd.,  Southall,  on  the  evening  uf  January  I6th. 
causing  damage  estimated  at  about*  1.000.  The  machinery  was 
9a\-ed.  and  work  is  being  carried  on  as  usual. 

The  E.T.U.  and  47  Hours.— According  to  the  Daily 
Di.yintrli  (Manchester),  an  analysis  of  the  voting  of  the  engineer- 
ing and  shipbuilding  trade  (in  which  337,029  voted  for  and 
159,SS7  against)  shows  that  the  Electrical  Trade  Union  voted  as 
follows : —For,  1,605;  against.  2.295.  The  Instrument  Makers 
voted  :  For,  1.52.-<  ;  against,  1,102. 

47-Honr  Week  Strike. — lu  London,  l."i,0(»O  engineering 
employes  are  on  strike,  among  their  grievances  being  the  fact  that 
since  the  working  of  the  47-hour  week  was  introduced  certain 
shop  privileges  have  lieen  eliminated  ;  such  as  the  10  minutes' 
interval  for  morning  refreshment.  A  conference  of  the  employers 
and  the  employed  took  place  on  Monday.  Surely  this  is  a  point 
that  could,  and  should,  have  been  foreseen  and  considered  by  both 
sides  when  the  47-hour  week  was  agreed  upon  I 

A    Scientific    Management   Society? — The    suggestion 

that  a  society  be  formed  for  the  study  of  scientific  management, 
and  for  propaganda  on  the  subject,  has  already  received  a  certain 
amount  of  support,  as  a  result  of  recent  contributions  to  these 
columns.  "  Increased  production  ''  has  been  a  favourite  topic  in 
both  the  technical  and  daily  Press  for  some  time  past,  and  it  is  felt 
that  some  association  of  those  interested  would  be  helpful  for  the 
interchange  of  ideas  and  the  gathering  of  information  on  the 
subject.  The  field  of  activity  for  such  a  society  would  probably 
be  a  large  one,  but  it  is  felt  that  the  nucleus  of  the  society,  rather 
than  its  initiators,  should  decide  what  its  policy  should  be.  All 
those  interested  in  this  proposal  are  requested  to  write  to  the 
Electrical  Review  (marking  envelope  "  S.M.S."),  so  that  notice 
of  an  inaugural  meeting  may  be  sent  to  them. 

Socials. — The  fuse  department  of  Messrs.  Fbrkantj, 
Ltd.,  electrical  engineers,  HoUinwood,  held  a  tea,  concert  and  ball 
at  Failsworth,  last  week,  when  presentations  were  made  to  the  day 
and  night  foremen,  Mr.  John  TillotSon  receiving  a  timepiece,  and 
Mr.  Hartley  Hicks  a  smoker's  cabinet. 

The  annual  dinner  of  the  operative  staff  of  the  Royal  Arsenal 
Central  Power  Station  took  place  at  Pinoli's  on  Saturday  last,  Mr. 
G.  W.  Paine  presiding.  The  toasts  and  musical  programme  were 
much  appreciated,  and  at  10.30  p.m.  "  Auld  Lang  Syne  "  concluded 
the  festivity.     Messrs.  Rolls,  Stroud  and  Grant  acted  as  Committee. 

Bankruptcy  Proceedings. — Andrew  Matson,  late  eiec- 

trical  engineer.  69,  Ewbank  Street,  Stockton-on-Tees,  late  10,  Hard- 
wick  Terrace,  Stockton-on-Tees. — This  debtor  applied  on  Tuesday, 
last  week,  at  the  Court  House,  Bridge  Road,  Stockton-on-Tees,  for 
his  discharge  from  bankruptcy.  The  Official  Receiver  (Mr.  Mere- 
dith Hardy)  stated  that  the  debtor  filed  his  petition  in  1917.  His 
liabilities  were  £219,  and  his  assets  realised  £29.  A  first  and  final 
dividend  of  Is.  5Jd.  had  since  been  paid  to  the  creditors.  It 
appeared  that  the  debtor  started  business  as  an  electrical  engineer 
at  10,  Hardwick  Terrace,  Stockton-on-Tees,  about  18  months  prior 
to  his  failure.  When  he  started  he  had  a  capital  of  .£20,  borrowed 
money,  which  he  repaid.  At  his  public  examination  he  admitted 
that  he  had  never  been  in  a  position  to  pay  20s.  in  the  &  since  he 
commenced  business,  and  that  all  his  liabilities  had  been  incurred 
with  that  knowledge.  He  attributed  his  failure  to  having 
commenced  business  with  borrowed  money,  illness  of  his  wife, 
keen  competition,  and  loss  on  contracts.  Mr.  C.  L.  Townsend,  for 
the  debtor,  said  that  since  his  failure  he  had  been  working  in  the 
mercantile  marine,  and  had  accumulated  a  little  money,  which 
would  put  him  in  the  position  of  starting  with  capital.  He  was 
prepared  to  pay  an  amount  which  would  provide  for  a  further 
dividend  to  his  creditors,  if  it  could  be  spread  over  a  short  period 
so  as  not  to  interfere  with  his  capital,  as  he  wished  to  start  at  once. 
His  Honour  Judge  McCarthy  granted  the  discharge,  conditional 
upon  the  payment  of  £20  within  a  period  of  three  months. 

Chas.  Matfield,  electrical  engineer,  Clifton,  Bristol. — Adjudi- 
cation order  made  January  15th. 

A.  F.  Hawdon,  formerly  an  electrical  engineer,  Newcastle-on- 
Tyne,  nowawireman  in  the  Navy.— At  Newcastle-upon-Tyne  Bank- 
ruptcy Court,  on  January  I6th.  Judge  Greenwell  granted  an  applica- 
tion for  discharge.  The  discharge  was  suspended  for  two-and-a-half 
years. 

Iron  Prices. — The  Minister  of  Munitions  gives  notice 
that  the  advance  of  15s.  per  ton  in  the  price  of  bar  iron  for  home 
sales,  which  was  announced  on  December  30th.  1918,  as  coming 
into  force  on  Januai-y  1st,  1919,  also  applies  to  prices  of  rolled 
edges  iron,  sheared-iron  tube  strip  and  iron  plates  and  sheets  for 
home  sales. 

Aluminium. — The  price  at  which  the  Government  are 
prepared  to  sell  their  stock  of  aluminium  has  been  reduced  to  £150 
per  ton  for  98/99  per  cent,  ingot,  at  which  price  steps  have  been 
taken  to  stabilise  the  market.  Arrangements  have  been  made  in 
regard  to  these  stocks  that  they  shall  be  disposed  of  in  such  a  way 
as  to  avoid  dislocation  in  the  aluminium  industry. 
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Excess  Profits  Duty.— The  report  of  the  Committee 
on  tlnanciaJ  Kieks  Attached  to  the  Holding  of  Trading 
Stocks  is  now  pubhshed  by  the  Ministry  of  Recon- 
struction. They  regard  it  as  most  desirable  that  the  posi- 
tion of  industry  should  be  specially  strengthened  when  on 
the  threshold  of  a  period  in  which  markets  have  to  be 
reorganised  or  created,  and  in  which  industrial  conditions 
are  m  the  highest  degree  uncertain.  The  most  hopeful  hne 
of  approach  to  a  solution  of  this  problem  hes,  they  think,  in 
;i  reduction  of  the  present  rates  of  excess  profits  duty.  The 
present  M  per  cent,  duty,  they  consider,  encourages  extrava- 
gance and  discourage  enterprise,  the  reward  being  paltry, 
while  little  mai'gin  is  left  for  renewals,  development,  and 
the  capture  of  new  markets,  to  say  nothing  of  the  establish- 
ment of  reserves  against  bad  times. 

The  committee  recommend  two  alternative  remedies  :^ 

1.  A  reduction  in  the  excess  profits  duty  from  80  per  cent, 
to  6b  per  cent,  for  the  accoimting  period  approximating  to 
the  year  1918  now  in  course  of  asses-sment,  on  the  under- 
standing that  the  duty  so  remitted  is  retained  in  the  business 
and  not  distributed.  This  reduction  might  be  accompanied 
by  the  withdrawal  of  the  first  concession  m  the  White  Paper, 
which  was  largely  a  result  of  the  I'aiaing  of  the  duty  to 
SO  per  cent. 

2.  If  this  course  is  impracticable,  the  committee  suggest 
that  part  of  the  duty  now  to  be  paid  should  be  treated  as  a 
suspensory  reserve  for  a  period  of  five  years,  the  amount 
so  treated  to  be  represented  by  a  special  kind  of  War  Loan 
to  be  held  on  joint  accoimt  by  the  Government  and  the  tax- 
payer. The  amount  of  this  reserve  should  be  20  per  cent, 
of  the  average  excess  of  profits  in  the  last  two  years  of  the 
duty.  -After  five  years  this  reserve  should  either  revert 
finally  to  the  State  or,  in  certain  specified  cii-cumstances, 
become  wholly  or  in  part  the  property  of  the  taxpayer. 

The  committee  recognise  that  they  have  been  unable  to 
formulate  any  scheme  of  rehef  for  those  w-ho  pay  no  excess 
profits  duty.  They  also  consider  that  a  business  which  has 
denude(i!  itself  of  its  "  immanent  stock  "  at  the  instance  of 
the  Government,  to  meet  immediate  needs,  has  a  claim  for 
consideration  which  is~best  preferred  to,  and  granted  by,  the 
department  of  State   to  which   the  assi.stanc€   was  rendered. 

Enemy  Propaganda  in  South  America. — The  Timex 
has  received  from  a  Buenos  Aires  correspondent  a.  charac- 
teristic exaiaple  of  the  unblushing  continuation  of  German 
propaganda  immediately  after  Germany  had  lo.«t  the  war. 
The  following  is  a  translation  of  a  circular  issued  by  German 
agents  in  Argentina  for  a  new  weekly  paper,  price  about  6d.  : 

We  t.Tke  the  liberty  of  bringing  lo  your  notice  our  new  illustrated  weekly 
journal,  .\eue  Welt,  which  will  appear  on  January  1st.  This  paper  will  not 
serve  for  the  usual  novels  and  other  light  reading,  but  will  occupy  itself 
-j-ilh    all    questwns    oj    present    and    future    interest     to     Germans    in    South 

The  leading  questions  of  the  day  will  be  dealt  with,  and  in  addition  we 
shall  produce  the '  literary  prarls  of  our  leading  poets  and  writers,  as  well  as 
original  articles  of  the  highest  class.  We  shall  not  be  influenced  by  poli- 
tical events  in  the  Old  and  New  World,  as  we  do  not  wish  to  divide  our 
ranks   by   party   politics,    but   instead    to   strive    lor  one   end  : — 

Protection   and   funhering  of   German    Kultur   and   German    trade   in   South 

\\"e   shall    hope   to   reach    every    Gcrma 

The  iVeue  Welt  is  no  party  politics  ( 
in  the  interests  oj  all  Herman  South 
Germany,   Austria,   Switzerland,   or   Rus! 

We  wish  to  be  German   in   the  broadest  sense  of  the  word 

We   do   not   uish    to   destroy,    but    to   construct  I 

.Ml    suggestions    in    this    sonse    are    welcome,    and     for    adv( 
subscriptions   please   go   direct   to    Publishers,   Seue    Well. 

Restoring  Devastated  France. — The  Paris  correspondent 
of  the  Tivies  says  that  a  congiess  of  French  and  American 
civil  engineers  has  been  discussing  during  the  last  fortnight 
a  series  of  vast  works  designed  to  enlarge  certam  French 
ports,  repair  roads  and  mines,  canalise  certain  rivers,  and 
generally  perfect  the  national  outfit.  With  regard  to  the 
repair  of  the  devastated  mines,  it  is  estimated  that  it  will 
take  one  year  to  pump  out  the  water,  and  machinery  of 
30,000  H.P."  is  being  set  up  for  that  purpose.  Even  then  it 
will  take  two  years  before  the  mines  can  be  set  going,  and 
five-  before  a  normal  output  wiU  be  reached.  The  Rhone  is 
to  be  made  navigable  as  far  as  Lyons,  and  big  inigation 
works  are  contemplated.  The  Rhone  v.-i\l,  it  is  calculated, 
be  able  to  furnish  electric  power  to  the  extent  of  750,000  h.p. 
The  neces.sary  capital  vn\l  be  sought  in  France  and  .America, 
and  it  is  suggested  that  the  State  should  assume  charge  of 
these  works,  and  entrust  their  execution  to  Franco-American 
societies. 

The  Federation  of  British  Industries  has  issued  No.  2,  Vol. 
II,  of  its  Bulletin,  one  of  the  aildcles  in  which  discusses  the 
Lyons  Fair,  which  is  to  take  place  early  in  March,  as  an 
opportunity  for  British  finns  to  come  to  tte  help  of  France 
in  re-establishing  her  industries. 

TJie  Electrical  Market  in  South  Africa.— In  the  course 

of  an  aiticle  on  South  Africa's  Great  Market  for  Electrical 
Equipment,"  the  British  and  South  African  Export  Gazette 
says :  — 

"That  the  market  in  South  Africa  for  machinery,  cables, 
fittings,  and  other  material  for  electric  hght  and  power  pur- 
poses is  one  which  is  well  worth  looking  after  may  be  judged 
from  the  fact  that  for  a  recent  five-year  period  the  average 
annual  value  of  such  imports,  exclusive  altogether  of  tele- 
phone and  telegraph  cable  and  wire,  amounted  to  as  much  as 
£1,086,340.  It  is  all  the  better  worth  looking  after  now  that 
Germany  is  unlikely  to  be  able  to  compete  for  many  yeare 
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to  come  on  anything  Uke  the  old  favourable  terms  of  the 
past.  Great  as  the  strides  are  which  have  been  made  in 
electrical  development  throughout  the  Union,  Rhodesia,  and 
British  and  Portuguese  East.  Africa,  it  is  even  yet  orily  in 
its  infancy,  and  when  railway  electrification  is  seriously 
taken  in  hand  in  the  Union,  as  it  seems  certain  to  be  at  no 
very  distant  date,  and  the  large  new  industrial  equipments 
already  projected  are  permitted  to  be  undertaken,  the  plant 
and  materisd  for  which  an  urgent  need  will  have  been  created 
must  represent  very  much  more  in  annual  value  than  the 
gross  total  of  all  the  electrical  imports  which  South  Africa 
has  in  the  past  drawn  from  other  parts  of  the  world.  Rela- 
tiveiy  small  as  the  beginnings  which  have  been  made  may  be 
rated,  however,  there  are  to-day  scattered  tkroughout  South 
.Africa  no  iewer  than  53  plants,  each  busily  occupied  in 
supplying  electricity  either  for  power,  Ughting,  heating,  or 
cooking." 

The  writer  goes  on  to  give  a  summaiw  of  the  principal  elec- 
trical systems  serving  the  mine  districts  and  the  larger  cities. 

The  U.S.  and  Foreign  Electrical  Trade.— In  the  course 
of  an  editorial,  entitled  "The  Foreign  Trade  Door  Open," 
the  New  York  Electrical  World  says  that  it  is  high  time  that 
the  American  nation  made  a  substantial  beginning  in  learn- 
ing what  it  required  to  know  on  the  subject  of  foreign  trade. 
The  writer  remarks  that  present  American  foreign  trade 
knowledge  rests  largely  ^^ith  the  companies  which  have  done 
an  international  business  for  many  years,  notwithstanding 
unsympathetic  laws  and  laW-makers,  and  they  have  paid  a 
price  lor  their  information.  "  Certainly  the  big  companies 
have  done  much  in  the  past  to  build  a  reputation  for  this 
country  in  foreign  lands.  They  have  put  distributive  organi- 
sations in  the  leading  countries  where  sales  are  posable;  they 
have  established  connections,  men  and  agents  trained  in  their 
products  and  the  needs  of  consumers;  their  names  and  output 
are  known  favourably.  They  have  faced  European  competi- 
tion for  yeais;  they  are  able  to  market  apparatus  and  sup- 
plies where  that  competition  ^ists.  Probably  they  can  con- 
tinue in  much  the  same  way  as  they  have  done.  But  with 
expanding  circles  of  consumers  in  other  countries  it  is  to  be 
hoped  that  they  will  develop  the  size  of  their  business  in  pro- 
portion .      They  are  entitled  to  benefit  from  their  pioneer  work. ' ' 

But  our  contemporary  is  also  interested  in  the  case  of  the 
smaller  manufacturers.  It  sa.ys:— "With  the  small  com- 
panies in  the  electrical  industry  the  desirabihty  of  building 
export  business  under  the  new  domestic  and  world  condi- 
tions is  also  clear.  They  have  a  lai-ge  productive  capacity; 
they  can  meet  competition  as  tie  large  companies  meet  it: 
they  have  their  individual  problems  of  keeping  labour  em- 
l)loyed  at  good  wages.  Under  the  old  conditions  they  lacked 
suincient  points  of  contact  with  buyers  in  foreign  countries 
to  make  a  profitahje  business  easy,  if  indeed  it  was  practic- 
able at  all.  They  could  not  afford  to  finance  exploitation  of 
foreign  possibihties  as  readily  as  companies  of  greater  re- 
sources. But  now  that  Congress  has  opened  the  way  for 
co-operative  organisations  in  foreign  trade  through  the  enact- 
ment of  the  Webb  law  they  can  initiate  a  movement  to  repre- 
sent a  number  of  units  in  the  electrical  industry." 

Iron  and  Steel  Output  and  Stocks.  — Tlie  followin<r 
figures  are  issued  by  the  Minister  of  Munitions  :  — 

A.  Stocks  of  Iron  and  Steel. — The  total  stocks  in  the  hands 
of  the  Government  available  for  disposal  at  the  end  of  De- 
cember, 1918,  were  as  follows  :  — 

Government  stock  at  end 
of  December,  1918. 

80,000  tons. 
.  210,000  tons. 
19,800  tons. 
5,000  tons. 
10,000  tons. 

These  figures,  which  include  all  stocks  of  U.S.A.  steel  in 
this  country,  only  represent  stocks  in  the  hands  of  the  Gov- 
ernment still  to  be  disposed  of,  and  do  not  include  stocks  in 
the  hands  of  private  firms,  neither  do  they  inchide  stocks  of 
forgmgs  and  semi-finished  .shell. 

B.  Outstanding  Commitments  from  Overseas. — The  bulk 
of  the  Government  contracts  in  U.S.A.  for  iron  and  steel  have 
been  cancelled,  and  the  existing  stocks  of  shell  steel  at  Ameri- 
can ports  and  steel  works  are  being  disposed  of  in  the  Ameri- 
can market.  The  only  outstanding  commitments  still  due 
to  arrive  in  this  country  are  :  (1)  40,000  tons  of  basic  pig- 
iron  from  U.S. .A.,  the  whole  of  which  has  already  been  allo- 
cated to  its  final  destination,  (2)- 7,500  tons  of  wire  rods  from 
U.S. -A.  and  2,500  tons  from  Canada,  and  (3)  4,000  tons  of 
pig-iron  from  Sweden. 

C.  Output.— The  average  weekly  output  of  pig-iron  and 
steel  ingots  and.  casting  in  the  United  Kingdom  during  the 
last  six  years  is  as  foDows : — 

Pig  Iron.        Steel  (Ingots  &  Castings). 

1912                ■ 168,000  tons 131.000  tons. 

19l;<                    200,000  tons 147.000  tons. 

191.1                        173,000  tons l.il.OOO  tons. 

IQlj                                169.000  tons 161,000  tons. 

igifi                        174.000  tons 173.000  tons. 

1917                                 179.000  tons 187.000  Ions. 

1918         175,000  tons 184,000  tons. 

Output  during  the  latter  half  of  1918  was  seriously  mter- 
fered  with  by  the  influenza  epidemic  in  July,  and  the  Armis- 
tice in  November.     The  average  output  figures  for  the  firs^ 
half  of  the  year  were  181,000  tons  of  pig  iron  and  192,00 
tons  of  steel. 


Pig    iron    (SwedisK)  

Shell    steel    billets    (suitable    for    re-rollihg) 
Ships  piales   (purchased   in   U.S.A.) 

Bright   steel       : 

Bar   iron    (Swedish) 
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Demobilisation   aad  Employment.— Our  readere  do  not 

raqime  to  be  told  that  the  task  of  reinst^iting  our  soldiers 
And  sailors  in  civil  life  is  a  colossal  one.  Machinery  exists 
tor  ptnl'orming  it,  howevei',  and  it  is  to  be  hoped  that  intend- 
ing oujployers  and  employes  will  arail  themselves  of  it.  Tlie 
Employment  Exchaugos.  assisted  by  the  Local  Advisory  Com- 
mittees, which  rfpre.«?nt  equally  the  interests  of  both  partiovs 
ia  every  neighbourhood,  are  said  to  have  the  organisa- 
tion ready  for  use.  The  st;ilTs  of  the  Exchanges  have  Ixvn 
considerably  strengthened  in  order  to  meet  the  extra  strain 
thrown  n|K>u  them.  It  is  not  generally  known  that  branches 
have  been  set  up  to  deal  with  discharged  men  only,  while 
special  ifections  for  disabled  men  have  been  established  in  a 
great  umnber  of  cases.  As  far  as  possible,  the  work  in  these 
new  additions  to  the  Exchange  system  is  carried  on  by  men 
in  the  .«ame  iiosition  as  tho.=e  w'hom  they  are  helping  back 
to  civil  employment.  Discharged  raea.  with  no  small  pro- 
l>oition  of  disabled  among  them,  superint-end  the  placing  of 
(lischiirgod  and  disabled  men.  It  has  been  found  that  the 
los^  of  an  arm,  of  a  leg,  of  two  legs,  and  even  of  eyesight, 
is  no  insurmount^ible  obstacle  to  the  peii'formance  of  efficient 
work,  given  the  employers  who  will  employ  the  men. 

The  Industrial  Reconstruction  Council. —  The  report 
for  It'ilS  summarises  the  work  accomplished  in  the  setting 
up  of  joint  bodies  on  the  Whitley  principle.  The  concluding 
words  of  the  chairman  (Mr.  E.  J.  P.  Benn)  read  thus:  — 

In  enlering  the  New  Year  the  Committee  once  agnin  appeal  for  help  in 
c^irrying  on  thf  campaign.  W'e  need  moiiev,  we  nociJ  personal  service,  we 
need  the  active  influence  o(  all  who  wish'  to  sec  our  great  country  still 
greater.  One  of  the  most  powerful  i;iciors  towards  this  end  would  be  uniird 
t'lTort  in  the  field  of  industry.  Our  safety  is  menaced  by  extremists  on  either 
side,  and  it  is  for  the  majority  who  are  genuine  in  their  desire  for  indus- 
trial pe.ice  to  rouse  themselves  to  meet  the  danger.  Let  us  be  as  eager  for 
construction  as  the  Bolsheviks  are  for  destruction,  and  we  need  have  no  fear 
for   the   security  of  our  civilisation. 

Electrical  Openings  at  Palma. — Mannfacturers  of  elec- 
tiical  tramway  plant  and  electric  motors  suitable  for  adapta- 
tioji  to  s;iihng  ships  are  invited  to  send  cataJogue^  and  priee.s 
to  tiie  Camara  Ofiuial  de  Camercio,  Indu&tria  y  Navegacion, 
Palma,  Balearic  Isles.  The  Acting  British  Cou.'iul  at  Palma 
states  that  several  important  orders  have  been  recently  placed 
by  this  company. — Board  of  Trade  Journal. 

Port  Elizabeth. — We  have  received  a  copy  of  '•  The 
Trade  and  Commerce  of  Port  Elizabeth,"  published  by  the  Elec- 
tricity and  Industries  Department  of  the  City  Council.  Mr.  B. 
Sankey.  the  City  Electrical  Engineer,  is  one  of  the  editors  of  the 
publication,  which  sets  forth  a  large  amount  of  information  and 
includes  many  excellent  pictures,  which  would  interest  those  who 
want  to  know  anything  concerning  the  general  facilities  offered  by 
Port  Elizabeth  from  the  industrial,  residential,  electric  power,  and 
other  points  of  view. 

Catalogues  and  Lists.— Messrs.  Thacipsk.  BEr.L,  axd 

Co.,  Ltd.,  44/46.  Leadenball  Street.  London.  EC.  3.— Illustrated 
descriptive  circulars  dealing  respectively  with  standard  A  c.  motors, 
and  D.c.  dynamos  and  motors,  also  electric  stop  motion,  manu- 
factured by  Jtessrs.  .James  Tate,  of  Harris  Street,  Bradford,  for 
whom  they  are  sole  agents. 

Messrs.  Electrical  Composents,  Ltd.,  36,  Cannon  Street, 
Birmingham. — Illustrated  price  leaflet  of  their  convertible  electric 
fire  stove. 

Trade  Announcements. — Mr.  Harry   Moss  has  taken 

new  and  larger  premises  at  82,  Leeds  Road.  Bradford,  with  show- 
room, 4:c.     All  communications  should  be  addressed  there. 

Me.  T.  R.  Topping,  electrical  engineer,  has  now  resumed 
business  at  his  former  address — Station  Road,  Wigan. 

Owing  to  the  expiration  of  the  lease  of  their  present  offices  in 
Manchester,  Messrs.  Drake  A:  Gorham,  Ltd.,  are  removing  on 
January  27th  to  29,  Piccadilly,  Manchester.  Telephone  Xo.  3700  ; 
telegraphic  address,  "  Accumulator,  Manchester,"  both  unchanged. 

Mr.  C.  M.  Simpson,  manufacturing  electrical  engineer  and 
wholesale  supplier,  having  been  released  from  the  Army,  ia 
reopenine  imcnediately  at  4,  St.  Augustine's  Place,  Tramways 
Centre,  Bristol. 

Book  Notices. — The  Electrical  Contractors'  Year  Book, 
l'.il8-iy.  Londoit :  The  Electrical  Contractors'  Association  (Inc.). 
Price  2s.  6d. — This,  the  first  issue  of  the  year  book,  was  prepared  in 
April  last  year,  but,  owing  to  printers'  delay,  was  not  published 
until  October,  and  we  understand  that  it  is,  consequently,  incom- 
plete ;  another  issue  ia  in  preparation,  for  publication  in  .July  of 
this  year.  The  copy  which  we  have  received  for  review  came  to 
hand  recently,  and  the  general  secretary,  Mr.  Leonard  G.  Tate, 
has  just  settled  down  in  the  new  offices  of  the  Association  at 
11-13.  Southampton  Row.  The  organisation  'of  the  electrical 
contractors  of  Great  Britain  embraces,  in  addition  to  the  E  O.A., 
the  National  Electrical  Contractors'  Trading  Association,  Ltd. 
(X.E.C.T.A.)  and  the  Xational  Federated  Electrical  Association, 
with  a  Council  and  o  Seers  common  to  all  three.  Mr.  H.  .1.  Cash 
beinjT  the  president.  Lists  are  given  of  the  personnel  of  the 
various  committees,  sectional  Boards,  and  branches  of  the  organisa- 
tion ;  lists  of  members  of  the  respective  Associations  follow,  and  an 
interesting  historical  sketch  of  the  career  of  the  Association,  from 
its  formation  in  1901  as  the  outcome  of  correspondence  in  the 
Electrical  Review,  is  given.  The  varied  activities  of  the 
Association  form  the  subject  of  a  short  article,  which  is  followed 
by   an   account   of  the   year's  work  of  each  of   the  Associations 


during  1917.  Finally,  the  working  rules  adopted  at  various  centres, 
and  the  pre-war  rates  of  wajies,  Committee  on  Production  awards, 
ic,  up  to  August  lOth,  1915,  are  given.  The  year  book  is  a 
welcome  addition  to  electrical  literature,  and  will  lill  a  place  which 
has  long  been  waiting  for  it  on  the  contractor's  bookshelf. 

"The  Decrease  in  t'ltra-Violet  and  Total  Radiation  with  VnnnK- 
of  Quartz  Mercury  Vapour  Lamps.  "  By  W.  W.  Coblcntz.  M.  H. 
Long,  and  H.  Kahler.  Washington  :  Government  Printing  Oflice. 
Price  5  cents. 

The  Kdinhuviih  lleeieui.  \o.  467.  Vol.  CCXXIX.  .lanuaiy, 
1919.     London  :  Longmans,  Green  it  Co.     Price  Gs.  net. 

"Post  Office  Electrical  Engineers' .lournal."  Vol.11.  Part  IV. 
January,  1919.  London  :  H.  Alabaster,  Gatehouse  &  Kempe,  Price 
la.  net. 

"  Wires  and  Cables. "  Pp.  270.  Illustrated.  Montreal  :  Eugene 
F.  Phillips  Electrical  Works,  Ltd. 

"  A  Treatise  on  Gyroatatics  and  Rotational  Motion."  By  Andrew 
Gray.  Pp.  xx  -(-  530  ;  122  figs.  London:  Macmillan  .V;  Co.,  Ltil. 
Price  12s.  net. 

We  have  received  from  Messrs.  H.  Dtmod  4:  E.  Pinat,  Paris,  their 
list  of  scientific  and  industrial  books,  amongst  which  are  many 
electrical  works.  We  note  that  the  foreign  subscription  to  Lii 
Terlintqiie  Mifienie,  that  excellent  review  of  science  applied  to 
industry,  which  resumed  publication  a  year  ago,  has  been 
raised  to  42  francs  to  new  subscribers, 

"  Enfi'nieeriiKj  Directory."  Xo.  lio.  October,  1918.  London  : 
Engim'i'rinij.  Ltd.     Gratis. 

Calcium  Carbide. — The  ilinistor  of  Munitions  aiinnnnccs 
that  on  and  after  February  1st.  1919,  the  maximum  prices  for 
dealings  in  calcium  carbides  are  amended,  and  will  be  as  follows 
for  quantities  of  110  1b.  and  over,  exclusive  of  carriage  charges, 
namely  — £30  par  ton  for  lump  sizes;  £30  10s.  per  ton  lor  granu- 
lated sizes  up  to  15/25  mm. 

Dissolutions  and  Liquidations.— Coventry  Engineer- 
ing Accessories  Co.,  Ltu. — This  company  is  winding  up  volun- 
tarily, with  Mr.  C.  B.  Lee,  4,  St.  Anne's  Road.  Coventry,  electric.-il 
engineer,  as  liquidator. 

National  Research  Syndicate,  Ltd. — Winding  up  volun- 
tarily. Liquidator,  Mr.  E.  N.  Wise,  of  6,  Cavendish  Squan'. 
London,  W. 

Engineering  Accessories  Co.,  Ltd.— Meeting  of  creditors  on 
January  27th,  at  18,  Hertford  Street,  Coventry. 

Alfred  Graham  &  Co.,  electrical  engineers.  St.  Andrew's 
Works,  Crofton  Park,  and  Kilmorie  Works.  Kilmorie  Road,  Forest 
Hill.  S.E. — Messrs.  A.  G.  &  E.  A.  Gr.aham  have  dissolved  partner- 
ship.    Debts  will  be  attended  to  by  Mr.  E.  A.  Graham. 

Hatcher  Brcs.  *:  Large,  motor  and  general  electrical  engi- 
neers, Johnson  Street,  East  Ham. — Messrs.  T,  C.  Large,  A.  M. 
Hatcher,  and  H.  G.  Hatcher  have  dissolved  partnership  as  from 
.September  last.  Debts  will  be  attended  to  by  Mr.  T.  C.  Large, 
who  will  continue  the  business. 

British  Hchn  Metallic  Packing  Co.,  Ltd.,  London,  E.C. — 
First  and  final  dividend  2(ls.  in  the  £. 

Hafod  Oil  and  Grease  Co.,  oil  and  grease  manufacturers. 
Earl  Street.  Swansta.— Messrs.  J.  Richards  and  W.  H.Reynolds 
have  dissolved  partnership.  Mr.  Reynolds  will  attend  to  debts  and 
continue  the  business. 

Radio-active    Substances  :     Order    Suspended.  —  The 

Minister  of  Munitions  has  suspended  the  Radio-active  S'.ibstanoes 
(Control)  Order,  19 is. 

Raw  Asbestos    Order   Cancelled.— The   Admiralty  has 

cancelled  the  Raw  Asbestos  Order  (including  crude  and  asbestos 
mine  fibres)  made  January  6th,  1918. 

Calendar. — Messrs.  E.   P.  Allah  A-  Co.,  of  107-109, 

Gray's  Inn  Road,  W.C.  1,  have  issued  a  desk  calendar  with  monthly 
date  cards  amidst  brilliant  surroundings  of  red  and  gold. 

Catalogues  Wanted. — Messrs.  Lowth  &  Smith,  elec- 
trical and  mechanical  engineers,  49,  Deansgate,  Manchester,  ask  for 
catalogues  of  all  classes  of  electrical  apparatus. 

Copper    Prices.  —  Messrs.    F.     Smith    &    Co.    report 
Jan.  22nd  : — Electrolytic  bars,  sheets  and  rods,  no  alteration. 
Messrs.  James  &  Shakespeare  report  January  23rd  : — Copper 
bars,  sheets  and  rods,  £  132  per  ton. 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth.— Price    Increase. — The   Electricity  Cc- 

has  informed  the  T.C.  that,  from  the  next  reading  of  the  meters, 
the  price  of  electricity  for  power  will  be  increased  to  3d.  per  unit 
net. 

Armagh.— Proposed  EL. — A  meeting  of  the  local 
Workers'  Union  has  called  upon  the  T.C.  to  undertake  an  E.L. 
scheme. 

Aylesbury. — N^ew  Plant. — The  T.C.  has  decideti  to 
install  new  plant  at  the  electricity  works,  at  a  cost  of  about 
£17,000. 
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Barnsley. — Price  Increase. — The  T.C.  has  decided 
that,  in  future,  fhe  tariff  to  bulk  supply  consumers  taking  a  c. 
supply  is  to  be  on  the  following  basis  : — 6s.  6d.  per  month  per 
K.T.A.,  plus  Good,  per  unit,  based  on  coal  at  16s.  per  ton,  with  an 
increment  of  '0025d.  per  Id.  increase  in  the  price  of  coal. 

Bedford. — Year's  ^tVoRKixG. — The  total  income  of  the 
Corporation  electricity  depiirtment  for  the  year  ended  March  31st, 
1918,  was  £40.308.  and  the  working  expenditure  £28,.o6.>.  Loan 
redemption  amounted  to  £8,750  and  interest  to  £3,405  ;  £9.50  was 
•  transferred  to  the  reserve  fund  and  £1.0GO  to  the  suspense  repairs 
account,  leaving  a  net  deficiencyof  £2,423.  During  the  year,  £23,425 
was  spent  on  additional  buildings,  plant,  A:c.  :  6.0U.028  units  were 
generated,  of  which  5,462,838  were  sold,  including  public  lighting. 
73.0110;  sewage  pumping.  301,986  ;  lighting,  591,782;  and  power, 
4,193,140:  142,323  were  used  on  the  works:  and  1,035.867  were 
unaccounted  for.     The  maximum  demand  was  2,590  K\V. 

Benfieldside  (Durham).— Propo.sed  E.L.— The  U.D.C. 

has  resolved  to  arrange  for  the  lighting  of  its  area  with  electricity, 
and  has  voted  i;700  towards  this  purpose. 

Birmingham. — Extensions. — Lust  week  the  Electricity 

Committee,  accompanied  by  Mr.  C.  P.  Sparks,  who  was  acting  for 
the  Ministry  of  Munitions,  in  conjunction  with  which  the  Com- 
mittee is  working,  visited  the  new  power  station  in  course  of 
erection  at  Nechells.  Nearly  £60,000  was  spent  on  the  undertaking 
before  the  war,  but  construction  was  then  suspended  until  a  few 
months  ago.  The  estimated  cost  of  the  station,  up  to  an  iritial 
capacity  of  30,000  KW.,  is  £1.338,710,  and  sub-station  equipment 
and  mains,  including  a  linking-up  main  to  Smethwiok,  is  put  at 
£287.430.  The  Committee  has  decided  to  install  two.  15,OUO-KW. 
turbo-alternators  at  once. 

Bodmin. — Proposed  E.L. — A  meeting,  held  last  week, 
and  presided  over  by  the  Mayor,  decided  to  consider  the  question 
of  an  E.L.  scheme  for  the  town. 

Bradford.— Proposed  E.L.— The  Baiklon  U.D.C.  has 
inquired  with  reference  to  a  supply  of  electricity  for  lighting  from 
the  Corporation. 

Calne. — Prov.  Order. — At  its   next  meeting  the  T.C. 

is  to  consider  the  question  of  applying  for  an  E.L.  prov.  order. 

Continental. — Hungary. — The  Ministry  of  Trade    has 

prepared  a  memorandum  dealing  with  the  question  of  supplying 
the  whole  country  with  electric  power,  which  states  that  the  coal 
supplies  of  Hungary  amount  to  17  milliard  quintals  (quintal  = 
220  J  lb.  average)  ;  the  water  power  is  estimated  at  I '7  million  H.P.. 
which  might  be  increased  to  three  million,  and  72  milliard  cb. 
metres  of  natural  gas  and  1,200  million  cb.  metres  of  peat  are 
■available.  In  1913  the  consumption  of  coal  amounted  to  1S3'4 
million  quintals,  a-s  against  a  coal  output  of  102  7  million  quintals  ; 
of  these  839  million  quintals  were  consumed  by  industry,  58  3 
millions  for  the  production  of  power,  and  412  million  quintals  for 
traffic  purposes.  Electrification  according  to  modern  principles 
would  bring  about  a  great  saving,  even  if  the  power  requirements 
of  industry  and  traffic  were  covered  by  means  of  energy  produced 
from  coal.  In  the  last  few  years  before  the  war  the  production  of 
1  H.P.  required  3'7  kg.  of  coal,  and  the  State  Railway  trains  con- 
sumed O'll  kg.  of  service  coal  per  kilometre.  Should  electrification 
be  introduced,  one-half  of  the  former  amount  and  one-third  of  the 
latter  amount  would  be  saved.  During  the  war  the  output  of  coal 
has  considerably  declined,  while  the  consumption  has  increased. 
Even  with  an  increased  output,  the  necessity  of  import  can  only 
be  obviated  by  electrification.  To  carry  out  this  scheme  in  its  very 
first  stage  duplicate  plant  must  be  erected — one  driven  by  water 
producing  180,000  KW.  and  one  by  steam  producing  150,000  KW. 
The  cost  would  amount  to  840  million  kronen,  of  which  :U0  millions 
would  have  to  be  covered  by  the  State,  especially  as  the  cost  of 
electrifying  the  railways  must  be  estimated  at  170  millions.  Steps 
should  be  taken  to  secure  the  execution  of  this  programme  as  soon 
as  possible  in  view  of  the  great  coal  shorta.ge.-^Pester  l.loyd. 

Crayford.— Street  Lighting. — The  P.C.  has  arranged 
with  the  West  Kent  Electric  Co.  for  the  public  lighting  of  the  new 
estates  at  Northumberland  Heath  and  Barnes  Cray. 

Eccles. — Inquiry. — Owing  to  the  increased  working- 
costs  at  the  electricity  works,  the  Electricity  Committee  has 
decided  to  hold  an  inquiry  on  the  subject. 

Edinburgh.— PoRTOBELLO     Station. — Subject    to    the 

Government's  reconstruction  scheme,  the  T.C.  has  received  per- 
mission to  proceed  with  the  erection  of  the  new  power  station  at 
Portobello.  The  scheme  provides  for  three  1 0,000- KW.  generating 
sets,  and  the  total  cost  is  estimated  at  nearly  £1,000,000.  .V  Sub- 
Committee  has  recommended  that  the  work  be  proceeded  with 
immediately. 

Egham.^STREET  Lighting. — The  public  lamps  on  the 
main  road  are  being  converted  from  gas  to  electricity,  by  the 
E.L.  Co. 

Gillingham. — New  Plant. — The  T.C.  has  secured  a 
loan  of  £12. Oils  for  the  installation  of  a  Diesel  engine  at  the 
electricity  worka. 

Harpenden. —Proposed  E.L. — The  U.D.C.  has  appointed 
a  Sub-Committee  to  meet  representatives  of  the  North  Metropolitan 
E.P.S.  Co.,  with  reference  to  an  E,L,  scheme  for  the  district. 


Hove. — New  Services. — The  T.C.  has  decided  that 
when  new  services  are  being  installed,  the  consumer  shall  piy  for 
so  much  of  the  mains  as  are  on  private  property  ;  previously  the 
Council  has  borne  the  cost  of  services  up  to  36  ft.  from  the  main 

Ireland. — Loans. — The  L.G.B.  for  Ireland  has  informed 
local  authorities  that  it  can  now  consider  applications  fo7-  loans  to 
carry  out  urgent  public  utility  schemes. 

King's    Lynn. — Supply   to    Shipyard. — The  T.C.  has 

agreed  to  supply  electricity  to  the  new  shipbuilding  yard  at  West 
Lynn  at  the  following  rates  : — Power,  25,000  units  and  over  per 
annum,  1  i|d.  per  unit  :  200.000  and  over,  l|d.  per  unit  ;  lighting, 
up  to  6,000  per  annum.  6d.  per  unit ;  over  6,000,  nd.  ;  plus  10  per 
cent,  on  all  charges,  and  a  coal  clause. 

Proposed  K.xtessio.ss. — The  electrical  engineer  has  reported 
that  the  present  plant  will  be  insufficient  in  the  coming  year,  and 
has  recommended  that  tenders  be  obtained  for  one  I,00O-KW.  turbo- 
generator, with  condensing  plant,  one  400-KW.  rotary  converter, 
one  Lancashire  boiler,  and  an  induced-draught  fan. 

Electricity  Charges. — An  applic;ition  by  power  consumers 
for  the  remission  of  the  last  10  per  cent,  increase  on  electricity 
charges  has  been  rejected  by  the  E.L.  Committee.  During  the  war, 
charges  for  lighting  have  increased  by  50  per  cent.,  and  for  power 
by  95j  per  cent. 

Kirkcaldy. —  Proposed  Extensions.  —  The  borough 
electrical  engineer  is  preparing  plans  for  the  extension  of  the  elec- 
tricity works. 

Lancashire. — Wages. — An  application  by  the  employes 
of  26  Lancashire  and  Cheshire  municipalities  for  a  further  bonus 
of  lUs.  per  week,  in  addition  to  the  present  bonus  of  20s.,  has  been 
considered  by  a  Court  of  Arbitration,  and  an  award  of  4s.  Od.  per 
week  has  been  made. 

Lewis. — Proposed  E.L. — Lord  Leverhulme,  who  is  the 

proprietor  of  the  Island  of  Lewis,  has  acquired  the  Stornoway  Gas 
Co..  and  proposes  to  develop  the  E.L.  prov.  order  held  by  the  com- 
pany for  the  supply  of  electricity  to  the  town,  and  for  power  in 
connection  with  canning,  guano,  and  oil  factories,  which  are  to  be 
erected  on  the  island. 

London. — Poplar. — The  B.C.  has  approved  the  selection 
of  Mr.  E.  M.  Lacey  to  prepare  a  report  on  the  joint  supply  of  elec- 
tricity for  (1)  Poplar  and  West  Ham,  and  (2)  the  whole  of  the 
N.E.  London  area.  The  borough  electrical  engineer  has  been 
directed  to  prepare  a  report  on  extensions  of  boiler-house  plant 
required  for  next  winter. 

Stepnet. — Loan  Sanction. — The  L.C.C.  has  sanctioned  the 
borrowing  by  the  B.C.  of  £12,000  for  temporary  sub-stations  and 
mains. 

E.P.S.  C0M.MITTEB  AND  LoAN.s.— In  connection  with  the  pro- 
posed centralisation  of  electricity  supply,  the  L.C.C.  Finance  Com- 
mittee has  agreed  to  a  request  of  the  B.  of  T.  that  all  applications 
from  local  authorities  for  the  extension  of  generating  stations  shall 
be  submitted  to  the  Board  before  sanction  is  granted,  in  order  that 
such  applications  may  be  considered  from  the  electricity  supply 
point  of  view,  as  apart  from  the  financial. 

Woolwich.— Price  Increase. — The  L.C.C.  Fire  Brigade  Com- 
mittee has  sanctioned  the  payment  to  the  Woolwich  B.C.  of  an 
increase  of  Ijd.  per  unit  for  electricity  for  lighting  purposes,  and 
id.  for  power. 

Shoreditch. — The  Lighting  Committee  has  recommended  that, 
subject  to  the  consent  of  the  B.  of  T.,  the  agreement  with  the 
Stepney  B.C.,  for  the  bulk  supply  of  electricity,  be  extended  until 
March  31st.  1919,  unless  the  turbo-alternator  plant  at  the  Whiston 
Street  works  be  running  before  that  date. 

Matlock. — Proposed  E.L. — The  T.C.  is  considering  an 
electric  lighting  scheme  for  its  area. 

Navan  (Co.  Meath). — AYorkhouse  LioHTiNG.-^Mr.  Scott, 

engineer  to  the  B.  of  G.,  has  been  instructed  to  prepare  a  speci- 
fication for  increasing  the  E.L.  installation  to  meet  future 
requirements. 

Rhyl. — Street  Lighting. — The  U.D.C.  has  decided  to 
replace  the  arc  lamps  previously  used  for  street-lighting  purposes 
by  1.000-c.P.  half- watt  lamps. 

Salford. — Wages. — The  T.C.  has  protested  to  the  Com- 
mittee on  Production  against  awards  of  increased  wages  to 
Corporation  employes  being  made  without  previously  consulting 
municipal  authorities,  and  has  asked  the  Committee  what  contribu- 
tion it  is  prepared  to  make  towards  relieving  the  financial  strain  thus 
imposed.  Alderman  Phillips  said  that  in  Salford  they  were  paying 
in  war  bonuses  £236,952  per  annum,  and  people  were  complaining 
of  the  increased  fares  on  the  tramways,  and  the  higher  gas  and 
electricity  charges.  The  Tramways  Committee  had  to  pay 
£117,928  in  bonuses  and  allowances  to  dependants,  and  the 
Electricity  Committee  was  called  upon  to  find  nearly  £20,000 
per  annum. 

South    Molton    (Devon).— Water   Power.— The  T.C. 

has  decided  to  ascertain  from  a  local  firm  the  terms  on  which 
water  power  can  be  obtained  for  the  generation  of  electricity  for 
the  town. 

Spenborough. — Proposed  Extensions. — The  engineer 
to  the  Council  has  been  instructed  to  submit  a  scheme  for  the 
laying  of  electricity  mains  in  Westgate  and  Cleckheaton,  and  the 
supply  of  electricity  for  the  Scholes  district. 
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Stafford. — Minimum  Charges. — The  T.C.  has  decided 

to  redooe  the  mioimam  charge  for  eleotrioitT  from  'e.  6cl.  to  6g.  per 
jnftrter 

Staffordshire. — Breakdoa^n. — Owing  to  a   breakdown 

uc  TuesdsT,  last  week,  at  the  electricity  works,  the  supply  ot 
power  to  many  factorieB  in  the  Old  Hill,  Blackhenth.  Rowley,  and 
Cradley  Heath  districts  wag  suspended  for  several  hours. 

SwlndoD.  —  Proposed    Extension.  —  The    T.C.    has 

requested  the  actinsr  electrical  enfrineer  and  the  tramways  manager 
to  report  on  an  application  of  the  Oriental  Fibre,  Mat.  and 
Mattinu  Co..  of  Hiphworthy,  for  a  supply  of  plectrioity  for  power 
|inq)oi<e3. 

Tharles  (Munster). — I'roposeu  E.L. — The  U.D.C.  has 

decided  to  consider  the  question  of  installinfr  an  IC  L.  scheme  within 
its  area. 

Wallasey.      Proposed    Extexsiu.vs.  —  At    an    h.G.B. 

inquiry  into  the  work  which  was  necessary  to  be  carried  out  In  the 
town  immediately,  the  town  clerk  stated  that,  althoujjh  the  Cor- 
poration had  just  completed  an  up-to-date  power  station,  a  further 
£'y.i'A2  was  retiuired  for  immediate  extensions  at  the  electricity 
works.  The  Corporation  had  been  informed  that  its  undertaking 
would  be  one  which  would  survive  the  Government's  centralisation 
scheme. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — WoKKiM,  IIoirs. — The  Belfast  Braiicli  of  the 
Amalgamated  Association  of  Tramway  and  Vehicle  Workers  has 
instructed  its  branch  oincials  to  take  steps  to  obtain  a  44 -hour 
week  for  vehicle  workers,  overtime  to  be  paid  for  at  the  rate  of 
time  and  a  half,  double  time  for  Sundays  and  holidays,  and  six 
day»'  holiday  per  year,  with  pay. 

Blackburn. — Strike. — Tliu  tramway  emjiloji's'  strike  Ijas 
been  settled  by  the  settinjf-up  of  a  Committee  on  the  lines  of  the 
Whitley  Report,  to  deal  with  matters  affecting  semi-skilled  and 
unskilled  workers. 

Blackpool.  —  Proposed  Purchase. —  The  Fleetwood 
I'.D.C.  has  threatened  to  oppose  the  Corporation's  Bill  for  the 
acquisition  of  the  Blackpool  and  Fleetwood  Tramroad  Co.'s  under- 
taking, 08  the  Corporation  will  not  consent  to  a  joint  ownership. 

Bradford.  —  Proposed     E.xtensionk.  —  The     Haildon 

V.U.C.  has  asked  for  information  an  to  the  commencement  of  the 
scheme  for  a  tramway  service  from  the  terminus  at  Raildon  Bridpre 
to  Baildon  village,  which  has  been  held  in  aljeyance. 

At  the  T.O.  meeting,  laHt  week,  the  chairman  of  the  Tramways 
Committi*  said  that  there  were  now  only  1 1 7  cars  available,  against 
2iH  before  the  war.  Contracts  for  motors  placed  in  1915  were  not 
yet   fulfilled,    and  there    was  little   i)roRpect  of  delivery   in   the 

mmcdiate  future.  There  was  increased  traffic  to  contend  with, 
and  the  situation  had  not  l)ceii  made  any  easier  l)y  the  institu- 
tion of  the  47-hour  week.     It  wan  an   utter   impossibility  for  any 

mprovement  to  take  place  at  pnwent. 

L.B.  &  S.C.R.  Electrification.  —It  is  proposed  to  electrify 
the  line  at  an  early  dale  as  far  as  Sutton  and  Cheam. 

Liverpool. — Workinh    IIocrs. — Tiie  dispute  as  to  the 

working  hours  of  the  cmployC'S  at  the  Formby  power  station,  which 
supplies  electricity  for  the  h.  A:  Y.  Ilailway  Co.'s  electric  servioiv 
lietween  l<iver]K)ol,  Houthporl,  and  Ormskirk,  has  now  been  settled. 
The  shift  men  will  receive  overtime  for  nil  hours  above  47  each 
week.  The  remaining  matter  at  issue  is  as  to  the  overtime  rate. 
I'nder  the  present  arrangement  the  emplo.vcs  will  receive  ordinary 
time  rate  for  overtime  ;  their  request  is  for  time  and  a  quarter, 
and  other  grades  of  railway  wdrkers  are  affected  by  this  demand. 

London.  —  UNDKRdiioiixi)     H.vii.way     Hrk.ucdow.v. — 

Owing  to  the  overturning  of  a  rail  Ix'tween  the  Temi)le  and  Charing 
Cross  Stations  on  the  DiKlricl  Railway,  the  whole  of  the  services, 
with  the  exci'ption  of  a  few  trains  going  Kast,  wi^re  suspended 
from  f)  p.m.  till  8  p.m.  on  Monday.  On  Tuesday  morning,  at 
1"  a.m.,  inconvenience  was  again  caused  by  the  interruption  of  the 
DiHlrict  ami  Tube  Railways,  through  a  mechanical  defect  at  the 
powiT  liouNo  at  Lots  Road,  Chelsea.  This  delay  was  of  short 
1:1  nil  ion  only. 

Sunderland.  —  Eleotric  Vehicle.  —  The  T.C.  has 
sanctioned  the  purchase  by  the  Tramways  Commitleo  jf  an  elec- 
trically-driven tower  wagon,  at  a  cost  of  .*!  1,300. 

South  Africa. — .Iohannesiumki. — Tiic  T.C  n     .-.ij.'.ted 

the  pro|ii)Hal  to  I'stablish  a  municipal  foundry  in  co  i  i  j  i  with 
the  tramway  undertaking. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Argentina. — H.B.M.  Minister,  Sir  Reginald  Tower,  con- 
versed on  December  10th  with  the  Minister  for  Foreign  Affairs 
regarding  concessions  for  wireless  stations  in  Argentina ;  Sir 
Reginald  is  reported  as  having  said  that  B^-itish  firms  had  the  inten- 
tion of  erecting  powerful  stations  to  enable  wireless  communication 
to  be  effected  between  Great  Britain  and  the  countries  of  South 
America.  A  report  was  circulated  in  December  last  to  the  effect 
that  the  German  firm  of  SiemensSohuckert  proposed  to  erect  and 
work  a  high-power  station  in  Argentina. 

France. — Rapid  eommunication  witii  Aiueriea  was  of 
supreme  importance  to  General  Pershing  at  the  Front,  and  it  was 
owing  to  his  urgent  representations  that  the  "  Lafayette  "  station 
at  Bordeaux,  described  as  the  largest  and  most  powerful  wireless 
station  in  the  world,  was  erected  by  the  U.S.  Navy.  The  power  of 
the  station  is  said  to  be  1,200  KW.,  and  it  provides  absolutely 
reliable  communication  at  any  period  of  the  year. 

Floating  mines  have  caused  many  breakages  of  Channel  cables 
recently,  and  two  out  of  six  cables,  specially  laid  for  the  trans- 
mission of  Peace  Conference  messages,  are  interrupted. 

Pacific  Cable  Traffic. — I  luring  the  year  ending  March 
:n8t,  191 S.  the  Pacific  Cable  Board  handled  over  7,500,000  paying 
words  of  international  traffic,  nearly  (iOU,000  words  of  messages 
(sent  free)  in  relation  to  wounded  members  of  the  Expeditionary 
Force,  and  over  1.720.000  paying  words  batween  Xew  Zealand, 
Australia,  and  the  Pacific  Islands. 

Sweden. — All  attempts  at  mediation  have  failed  in  the 
strike  of  telegraph  and  telephone  workers,  which  threatens  to 
affect  the  entire  south  of  Sweden.  It  is  ex|)ected  that  the  majority 
of  the  lines  of  the  Stockholm  General  Telephone  Co.  will  soon  cease 
working,      '/'/n'  7'imrs. 

Trans-Atlantic  Cables. — '  'ne  of  the  minor,  but  extremel v 
important,  side  issues  of  the  Peace  Conference  concerns  the  elimi- 
nation of  every  element  of  German  control  over  the  Atlantic  cable 
systems.  Before  the  war,  Germany  possessed  two  cables  between 
Rockaway  (.Long  Island),  just  outside  New  York,  and  Emden.  In 
August,  1914,  exactly  four  hours  after  the  declaration  of  war,  a 
British  cruiser  cut  both  cables  at  a  point  near  Fayal,  in  the  .Vzores. 
The  cables  became  prizes  of  war,  and  one  of  them  was  appropriated 
by  the  British,  who,  two  years  later,  reorganised  it  to  connect 
between  Halifax  (Nova  Scotia)  and  the  British  Isles.  The  other 
cable  was  allotted  to  France,  who  up  to  now  has  made  no  attempt  to 
utilise  it.  The  question  now  arises  whether  England  and  France 
will  retain  the  two  cables  permanently.  France  possesses  only 
two  direct  cables,  and  no  public  wireless  service  to  America.  A 
large  projiortion  of  her  communications  have  been  sent  rin  British 
cables  and  by  wireless  through  London. — Moiiiiiiq  Po.il. 

United  States. — By  a  unanimous  vote  the  Flouse  Com- 
mittee on  Merchant  Marine  and  Fisheries  rejected  the  proposal  of 
the  Navy  Department  that  the  Government  should  assume  owner- 
ship of  radio-telegraphy. —  The  Viiuf.i. 

With  further  reference  to  the  new  multiplex  system  of  telephony 
and  telegraphy,  invented  and  developed  by  the  technical  staff  of 
the  Bell  system,  the  '/'.  mid  T.  Aiir  explains  that  physically  it  can 
be  employed  on  any  open  wire  telephone  line,  but  practically  it  is 
not  advantageous  to  use  it  on  any  short  line— say,  less  than  100 
miles  in  length.  The  highly  technical  ccjuipment  required  is  so 
costly  that  it  is  economically  available  only  for  long  lines.  One 
installation  is  in  service  on  the  Baltimore-Pittsburg  line  distri- 
buting messages  to  their  destinations  which  are  received  from 
Washington  over  the  ordinary  circuits.  A  great  amount  of  new 
apparatus  must  bo  installed,  and  considerable  work  must  be  done 
on  the  lines  themselves  to  adapt  them  to  the  new  system. 

The  new  system  sends  five  voice  currents  simultaiieausly  over 
one  telephone  circuit,  taking  each  wave  as  it  is  delivered  into  an 
ordinary  telephone  ^ond  delivering  it  at  its  destination,  another 
ordinary  telephone,  exactly  as  it  was  formed  at  the  sending  point. 
These  five  voice  currents  travel  together  and  are  sorted  for  delivery 
at  their  destination.  Not  a  tone  or  inflection  of  the  speaking  voice 
is  changed  in  passage.  This  result  is  achieved  by  combining  each 
voice  wave  with  a  carrier  current  which  has  characteristics  in 
degrees  of  frequency  that  are  entirely  different  from  those  of  other 
carrier  currents.  The  carrier  current  thus  gives  the  voice  wave  an 
identity  of  its  own,  and  at  the  end  of  the  journey  the  waves  are 
sorted  and  directed  into  their  proper  channels,  to  be  delivered  as 
formed  originally.  The  mivantages  of  the  system,  when  applied  to 
telegraphy  as  well  as  to  telephony,  were  clearly  shown  in  tests. 
Using  the  multiplex  system  with  the  ordinary  hand-operated  tele- 
graph instrument,  connected  with  a  telephone  circuit,  from  1,500 
to  l.ilOO  words  can  bo  sent  in  a  minute.  When  the  multiplex 
system  is  connected  with  the  printing  telegiaiih,  from  1,000  to 
5,000  words  can  be  sent  in  (JO  seconds. 

The  Commercial  and  Commorciul  Pacific  Cable  Companies  have 
fllcil  appeals  in  the  Supremo  Court  against  the  dejision  of  the 
FiHloral  Court,  which,  on  .January  lOtli,  dismissed  the  suit  which 
they  brought  to  restrain  the  U.S.  Postmaster-General  from  taking 
over  their  cables. 

An  official  United  States  Bulletin  states  that  the  Censorship 
Board  instructions  heretofore  issued  that  all  conflimationsof  cable- 
grams shall  bo  in  jilain  language  have  been  revoketl,  and  the 
original  freoiiom  of  action  of  cable  users  in  this  regard  is  restored. 
Accordingly,  postal  piukcls  addressed  to  the  I'nitiHl  States  which 
contain  the  original  text  of  code  cablegrams  are  lu)  longer 
stoppiMl  by  the  British  Censorship. 
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Uroguay. — Some  interesting  JecaiLs  regarding  the  part 
iSat  wireless  telegraphy  played  in  the  war  in  thia  quarter  of  the 
globe  were  given  by  Jlr.  A.  Mitchell  Innea,  H.B.M.  Minister  at 
MonteTideo.  Accordinjr  to  the  Montevideo  Time.i.  he  said  that 
"  the  use  of  the  port  of  Montevideo  for  provisioninff.  repairing, 
and  coaling  British  crnisers  had  been  of  sreat  service.  Then  there 
was  the  wireless  station  at  Cerrito.  So  other  American  country 
had  permitted  the  use  of  its  wireless  stations  for  cipher  messages. 
The  Cerrito  station  was  the  sole  medium  of  wireless  commonication 
between  the  Admiralty,  the  naval  base  at  the  Falklands.  and  the 
South  Atlantic  Fleet.  Hence  the  importance  attached  to  it  by  the 
Admiralty — and  the  efforts  of  the  German  Legation  to  prevent  its 
use. '  The  Jlinister  entered  into  interesting  details  showing  the 
important  part  thia  privilege  had  played  in  the  battle  of  the 
Falkland^  —  always  "  within  the  strictest  rules  of  benevolent 
ueatrality."  » 

Wireless  Telephony. — A  Washington  Press  message 
states  that  the  Director  of  Military  Aeronautics,  seated  before  an 
ordinary  desk  telephone  in  his  office,  talked  to  a  pilot  of  the  Air 
Service,  who  was  operating  a  wireless-equipped  aeroplane  in  the 
air.  The  communication  involved  the  use  of  the  telephone  lines  of 
the  Chesapeake  and  Potomac  systems,  and  was  made  at  Boling 
Field,  wherp  the  apparatus  transmits  speech  over  either  system 
automatically.  Communications  have  hitherto  passed  between 
pilots  in  the  air  and  landlines  on  the  field.  This  conversation, 
however,  was  the  first  official  demonstration  of  a  two-way  con- 
versation direct  between  a  person  using  a  telephone  on  a  circuit 
and  an  aviator  in  flight. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Corporation  Electricity  Department 


Aberdeen 

n  tipping  wagon  for  coals. 
isential.     See  "  Official  Notices  "  .Janoarv  10th 


Five- 
Electric  vehicle  preferred,  but  not 


Australia.— S^YDNTir. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.  A  copy  can  be 
seen  at  the  Inquiry  Office  of  the  Department  of  Overseas  Trade 
(Development  .t  Intelligence),  London. 

MELBOrR>E. — March  4th.  Deputy  Postmaster-General.  Cables 
iohedule  No.  1.504\  A  copy  of  the  specification  maybe  seen  at  the 
-■(uiry  Office.  Department  of  Overseas  Trade  (Development  and 
-lelligence). 

March     10th.       City    Cooncfl.      One      5,000 -KW.     frequency 
langer,  high-tension  switchgear.    Specification  (£  I  Is.)  from  City 
r^lectrical  Engineer. 

Aylesbury. — B.C.  200  to  400-K\r.  intemal-combustioa 
engine  and  dynamo  complete.    See  "  Official  Notices  "  January  17th. 

Belfast. — February  2-ttli.    Electricity  Department.    One 

5o-toa  overhead  travelling  crane,  one  3-tou  overhead  hand  crane, 
and  two  3-ton  travelling  electric  cranes :  two  24-in.,  one 
.^•in.  and  one  3-in.  electrically  -  driven  centrifugal  pumps; 
•:ve  cast-iron  water  storage  tanks. 

Belgium. — February  Uth.  Special  interest  attaches  to 
-he  fact  th*  for  the  first  time  since  the  memorial  year  of  1914  we 
ire  able  to  draw  attention  to  the  call  for  tenders  for  electrical  in- 
stallation work  in  Belgium.  Thus  we'^leam  that  the  municipal 
anthorities  of  Herstal.  near  Liege,  are  inviting  projects  until  the 
February  14th.  for  a  system  of  electricity  distribution  in  the  town. 

Glasgow. — Supply  of  complete  a.c.  1,.500-k'it.,  50  periods, 
three-phase  .J.noO-volt  generating  plant,  consisting  of  steam 
boilers,  steam  engines.  A.c.  generators,  steam  and  exhaust  piping 
and  valves,  surface  condensers  and  water  piping,  main  switchboard 
and  accessories,  cabling  and  snb-station  panels.  &c.  For  further 
particulars  see  "  Offici:vl  Notices  '  to-day. 

Liverpool.  —February  3rd.  Tramways  Committee.  Supply 
;  30  electric  tramcars.  Specification.  Jcc.  from  C.  W.  MaUins. 
i.Jeceral  Manager,  24,  Hatton  Garden.  Liverpool. 

Londoo. — H.M.  Office  of  Works.  .January  2;)th.  Supply 
if  electric  wire  and  cable  to  December  31st.  See  "Official 
Votices  "  to-day. 

Manchester. —  February   11  cli.      Tramways  Committee. 
'  Tiamcar  motors.     (*i  Tramcar  trucks.     Specification,  to.,  from 
'    V   il  EUroy   (general  Manager,  55,  Piccaililly,  Manchester. 

New  Ross    (Co.  Wexford). — February  20th.     Gas  and 
Electricity  Supply  Co..  Ltd.     Suction  gas  plant  and  dynamos,  storage 
-^ttery,  main  switchboard,  overhead  linss  and  street  lamps     ^ 
O^eial  Notices'  to-day. 

Sheffield. — Corporation  Water  Department.     Two   3-ton 

steam ■  locomotive  cranes  and  one  "-ton  electric  locomotive  crane. 
rr.c.  4iiO'.jOO  volts.     See  "  Official  Notices  "  Janaary  10th. 


Spain.  —  The  municipal  authorities  at'  .Jerez  de-  los, 
Caballeioa  (Province  of  Badajoz).  have  lately  invited  tenders  for 
the  concession  for  the  electric  lighting  of  the  town  during  a  period 
of  eight  years. 

Stretford.  —  February  8th.  Electricity  and  Tramways 
Committee.  Electricity  converter  station  at  Old  Trafford.  Speci- 
fication. &c..  from  E.  Worrall.  Surveyor  ConncU  Offices,  Old  Trafford. 

Warrington. — January  28th.  Electricity  and  Tramways 
Committee.  One  300-KW.  and  one  300-KW.  rotary  converter.  See 
'■  Official  Notices  "  January  10th. 


CLOSED. 

Cape  Town. — The  Corporation  Electricity  Committee  has 
recommended  that  the  tender  of  Messrs.  Reunert  i^  Lenz,  Ltd..  for 
two  34.000-lb.  Babcock  A:  Wilcox  marine  tvpe  water-tube  boilers 
supplied  and  erected  at  a  cost  of  £38.975,  be  accepted,  the  Council 
to  provide  the  necessary  foundations. 

Glasgow. — Electricity  (;,'ommitt€e.     In  connection  with 
the  erection  of  the  new  power  station  at  DaLmamock  :— 
Water  softening  plant.— Paterson  Engineering  Co.,  £1,246. 
Flooring  tiles  for  switch-hoase.— J.  T.  Gondie  A  Co.,  Glasgow 
Steam  travelling  crane.-^.  Grieve  S  Co.,  £650. 

Tramways  Committee.     Accepted  : — 
500  tons  of  rails.— Bolckow,  Vanghan  4  Co. 

GoTernment  Contracts. — The  undermentioned  contnicts 
were  placed  during  December,  1918  ;— 

War    Office. 
Vulcansed   fibre— Sutcliffe-  (Crampsall),    Ltd 
Motors.  4c.— E.  Brook,   Ltd.;  General   Electric  Co.,  Ltd 
Transformers-— Briti.sh    Electric   Transformer   Co..    Ltd. 

Post    Office. 
lelegraph   apparatus. — Siemens   Bros.  4  Co.,    Ltd. 

Telephone   apparatus.— British    L.M.   Ericsson    .Manufacturing   Co      Ltd  •   West- 
ern   Electric  Co..   Ltd. 
Telegraphic  and    telephonic  cabte.— British    Insulated  i   Helsh?   Cables     Ltd  ■ 
Sieniens    Bros.   St  Co.,    Ltd.  -  •• 

Coating  brass  bodies  with   lithoid. — iN'ew  Lithoid,   Ltd. 
Ear  pieces.— North    British   Rubber   Co.,    Ltd. 
Glow   lampf. — Siemens  _Bros.   Dyriamos   Works.   Ltd- 

H.M-  "Office  of  Works. 
tngmeering    mjrfcs    services.— Electric    Wiring,    G.E.    Cr  -<. 

^ray,  W.C.;  Luni  Bros.  >  Co.  '  ~ 

IxDti  Office. — Store  Department. 
Brass    tubes. — MuntzL  Metal    Co.:    Yorkshire   Copper    Wo 
and     Mapplebeck       ^'  — '    -'  "  - 

Copper  Co- 
Cable.— Siemens   Bros.  &  Co. 

Ceils.— J.   C.    Fuller   4   Son  r   General    Electric   Co.,    Ltd. 
Headgears,   4c.— Peel-Cooner   Telephone   Works. 
Lamps. — British    Thomson-Houston   Co.,    Ltd. 
Relays. — .Automatic    Telephone    Manufacturing    Co..    Ltd. 
Telephone   sets. — Peel-Cooner  Telephone   Works. 
Volroids. — Brunner,    .Moad    &   Co. 

Sonderland. — T.C.    Accepted  tenders: — 

E.H.T.  switchgear. — Fergoson.  Pailin  ±  Co. 
Incandescent  lamps.— General  Klectric  Co.,  Ltd. 


Birmingham     Battery    i     Metai    Co.;    Brought< 


FORTHCOMING     EVENT5. 


InsUtntioa  of  Electrical  Engineers  S'arfents  SectioB.—Friday.  January 
24tii.  .\c  7  p.m.  At  the  Northampton  Polytechnic  Institute,  Clerkenwell. 
E.G.     Paper  on  "  A  General  Outline  of  Telephony,"  by  ilr.  H.  T.  Body. 

I  Western  Centrei.  —  Monday,  Janaary  37th.  Jit  the  Sooth  Wales 
lustitate  of  Engineers,  Park  Place.  Cardifl.  At  7  pjn.  Paper  on  "  The 
Training  of  the  Electrical  Engineer,"  by  Lt.  Col.  W.  J.  O'Meara.  C  JLG. 

I Nortli- Western  Cenlrei.- Tuesday,  January  3Sth.  At  7  p.m.  At 
the  Engineers'  Club.  Manchester.  Paper  on  ■'The  Supply  of  Single-phase 
Power  from  Three-phase  Systems."  by  Prof.  Miles  Walker. 

InstltntiaD  of  Mechanical  EnClneers.- Friday,  .Jannary  '24th.     At  6  p-rA. 
At  the  Instimticn  of  Civil  Engineers.  Gt.  George  Street;,  S.W.    Paper  on 
by  Mr.  J.   T.   Heaton.  and  other  papery    on  "Oxj' 

GreeiHKk  Association  of  Electrical  Engineers.— Saturday.  January  2Sth. 
Visit  to  Messrs.  .\.  F.  Cniig  ±  Co.'s  Engineering  Wo,;ks,  Paisley. 

Manchester  Association  of  Eagiaeers. — Saturday,  January  35th.  At  6-Vi 
p.m.  At  the  Grand  Hotel.  Discussion  on  "  The  Past.  Present  and  Future 
of  Electricity  Supply,"  to  be  introduced  by  Mr.  S.  L.  Pearce. 

Junior  Institntion  of  Engineers. -Monday.  .January  27th.  At  7.30  p.m. 
At  the  Royal  Society  of  .Vrts,  John  Street,  Adelphi.  Discassion  on 
"National  Electricity  Supply." 

tadnstrial   Becoastmetion   ConndL- 


InstitnUon  of  Civi]  Engineers.- Tassday,  Janoarr  3Eth.  At  SM  pja.  At 
Gt.  George  Street,  S.w.  Paper  on  ■  Cenfirif ogal  Poicps  ior  DeaJmg  witt 
Liqalds  CtJzi'^iEisg  Solid.  Fi>:r-us  acdErosi'Js  >Xar«er?,  by  the  Hoc  E.  C. 
FaiK>z!3. 

Boral  SoeietT  of  Arts.— Wednesday,  January  29th.  At  i JO  pja.  At  John 
Street,  Adelphi.  Paper  on  •'  Pood  Production  bv  Intensive  Cultivation,"  by 
Dr.  F.  Keeble.  C.B.E-,  F.B,S.,  Controller  o(  Horticultnre.  Board  of  Aeri- 
cnlture  an,l  Fisheries. 
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TiiL  lolloping  is  a  list  of  further  contiibutions  of  10s.  value 
;ind  over  received  in  response  to  the  appeal  made  by  Mr. 
Hunter,  the  Chairman  : — 


£ 


d. 


110       C.    G.    Nobbs    10    U 

10    6       P.   T.    King       110 


1     1    0        Diamond   fibre  Co.,   Ltd.      5    0    U 
10    6        Brecknell,      Munro      and 
10    0    0  Rogers,     Ltd 1     0    II 


F.  Brown  &  Co. 
Jas.  S.  Foreman 
I,.  \V.  Nealc  ... 
Um.    W.    Lackie 

f.   Richardson  &  Sons  ...  110  Capt.  "C.    W.    Spei 

S.    Dixon   &   Sons   5    0    0  C.   Nurse  &  Co.,   Ltd.   ...      2    0    0 

Bertram    Thomas     110  T.    Burnley   &   Sons        ,           Hi    (I 

Ward    &    Goldsione        ...  :t    0    I)        K.    A.    Chattock      1     I    d 

Aitwaler   &    Sons     10  10    U        Solenoid    Reg.   Co 110 

Iromil  Eng.  Co.,  Ltd.  ...  110  Clarke,  Hunt   &   Co..  l.i.l.       I     1     ii 

A.    K.    Ingle      110        C.     \V.    Cox      .".    0    II 

J.    .M.    Gorhani        110  J.    Gibb   &    Co.,    Lid.    ...      3    i!    U 

A.    V.    Rvc        2    0    U        A.    P.    MoDonall      1    0    II 

W.   Cozens   Cooke   lU    Ii        VV.    Thorn    10    II 

IVcd.    Lake  &   Co.,    Ltd.  110        Messrs.     Lamlok      110 

...  110  Boots     Pure     Druj;     I 


Mo 


Ltd. 


Kartrct    Eng.    Co.    .. 

1  .    T.    QuickC,   j.r.       ...       110        J.    Taylor    2    2  II 

/    Elec.    Lamp   Co.,    Llil.     10    0    0        G.    H.    Fawcus        3    2  II 

llv.    Coates        10    Ii  Equipment  &  Eng.  Co  ...  1     1  n 

Kubson    &    Coleman        ...      110  Kalk,      Stadelmann      and 

.Marconi     Wireless     Tele-                               Co.,    Ltd 10  10  0 

graph    Co.,     Ltd.        ...   105     0     0         Porter    &    Co 10  0 

1.    Griffiths    &   Sons       ...      110        K.     Bodin    1    0  n 

S:,.-ionia    Elec.    Wire   Co.,                         J.    W.    Elliott    5    5  0 

Ltd 110  F.   W.  Potter  &•  Co.,  Ltd.  6    5  0 

A.    L.    White    10    6  Weiss;  Biheller  &  Brooks, 

J.    F.    M.    Bennett    10    fi              Ltd 2    2  0 

K.     H.     Houstoun     1     0    0         p.    I?irkett    10  Ii 

(i.    Stanley    Mappin        ...       110  \acuum   Oil   Co.,   Ltd.    ...  110 

L.    le    Personnel    Co.      ...       2    0    0         |.    W.    Garsden        4    4  0 

Haydn    Hairison      2    2    II        w.    Di\on    10  10  0 

H.    Gobie     10    0  Nalder  Bros.  &  Thompson  5    6  0 

E.  Gimingham        10    0    0        E.     Fawssett       10  C 

J.    F.    Caine      10    6  r.  P.  Pollitt  &  Co.,  Ltd.  5    5  0 

Theodore    Settle        3    0    0        O.     M.    Andrews      I     0  0 

l.awton    &    Sons      110        W.    E.    Hishfield      1     1  II 

Major    E.    A,    Pells,    R.E.       110         H.    M.    Brigg    10  II 

Sir    David    Salomons,    Bt.    10  10    0        o.     Wheeler       10  0 

R.    J.    Kauen      110  Kennedy    .%    Donkin        ...  ."•     U  0 

J.    Dodimcad    &    Sons    ...      2    2    0  w.    R,    Rivers    Moore    ...  10  0 

R.    Savory    10    6        ].-.     Ritchie          10  0 

H.     Hirst     10  10    0        1.    L.    Roberts    110 

G.E.C 21i    .1     0        A.     Stanwell       10  0 

Dugard    Bros.,    Ltd.        ...       2    2    0        M.    J.    Railing    .".     5  0 

I-..    Wilson    a    3    0        E.    Coote     ...  2    2  0 

.\!.     Solomon      2    2    0        J.    Dickson          10  6 

H.    Fenemorc    10    (i        McGaw  &  Co 2    2  0 

I'ritchett     &     Gold,     Lid.       110        j     Scott,    Ltd 1     1  U 

<■.    J.    Hobbs   &    Co.        ...           10    C  Buchanan    S:    Curwen    ...  1     1  II 

II. E.      Co.      (ol      London                           \     h     Gilling   1     1  II 

and     Birmingham)     ...      1    1  "0        \v.    .Marchant    '. 110 

Ii.    W.    Franklin      I     1     II        o.    Goldstein      2    2  II 

I'.    D.    Patterson      110        |?.    I.    Launcham      2    2  0 

Davis    &     Dawes      110        g.     Pattison        1     0  II 

F.  Braby   &   Co.,   Ltd.    ...       2    2     0        i.-.    w.    Parkinson    1     1  II 

J.    .M.    Moffatt   10    0        ICES 12  0 

.\.    H.    Drewer    S:    Co.    ...      2    2     0  j\    \v'.  'l.    Robb'  ..."     ...  1     1  0 

Stearn       Electric       Lamp  Berkeley    &    Young,    Ltd.  110 

'■°-    Ltd.   ■ 110  yg„  British  Electric  Sup- 

5     0    0              piv   Co 110 

10    0        ,\.    w.     Prangnell     10  0 

T.     P.     Marsh     10  0 

2    2    0        p.   J.   Chappie   110 

5    5    0  H. 'Walker   &   Son,    Ltd.  10  fi 

1     1    0  Osborne    &     Hunter        ...  1     1  0 

3^0  ■[■     B_    &    w.    Cockayne. 

110             Ltd 110 

110  Everett,     Edgcumbe     and 


T.    J.    Gr,      _ 

ij.    T.    Moody    

Paragon     Rubber     Ma 

faeluring     Co. 
J.     Y.     Fletcher 

l'\     Broadbent     

J.    S.    Child        

H.      Harrison      

W.     E.    Burnand 

R.    Becker    &    Co.,    Ltd.      110  Co      Ltd  "  2    2    0 

Whipp    &     Bourne,     Ltd.      1     1     0         Marshall,     Sons"  &    Co., 

J-    J-     Pritfy       10    0    0  Ltd.        -1     1     0 

C.    H.    Cox        3    2    0        J.'W.    Powell    2    2    0 

110         Nettlefold     &    Sons,     Ltd.       1     1     0 

1  1     0        Drake     &    Gorham,     Ltd.       2    2    0 

110  J.   H.    Holmes 2    2    0 

10    0         Wippel    Bros.    &    Row    ...  10    fi 

2  2    0        X.    W.    Ward.    Ltd.        ...  10    G 
,      ,      „         C.     H.     Worsnop       1      1      0 

,     ,         J     J     ?         R.     O.     Whipple       10     0 

Co..     Ltd.      1^0        H.    Smith    ..      2    2    0 


G.    B.    Etch 

W.    M.    Horstall      

J.    Junes      

H.    Stokes    

(-"owton    &    Sons,    Ltd.    ... 
E-     M.     Evans     &     Sons, 


OUR     HALF-YEARLY     INDEX. 


The  Index  to  Vol.  83  of  the  Electrical  Review,  which 
lias  now  been  printed,  will  be  supplied  for  3d.,  post  free, 
to  those  who,  through  the  post,  specially  apply  for  it. 
Applications  should  be  addressed  to  the  Publisher,  Elec- 
TRIC.U,  Review.  1,  Ludgate  Hill,  London,  E.G.  4. 


NOTES. 
American  General  Electric  Striiie. — There  was  a  strike 

of  20,000  employes  of  the  General  Electric  Co.,  at  Schenectady  and 
Erie,  in  December,  following  upon  the  dismissal  of  200  men  at 
Erie  Works  (including  10  Union"  men),  as  a  result  of  the  cancella- 
tion of  orders  foUowinfr  the  signing  of  the  Armistice.  It  appears 
that  the  Union  demanded  the  reinstatement  of  the  men,  and  other 
matters,  such  as  the  reaog:nition  of  the  Union,  were  raised. 
According  to  an  article  in  the  Electrical  World,  the  company's 
orders  in  1917  aggregated  5247,000,000,  whereas  orders  received 
during  the  seven  weeks  prior  to  December  14th,  1918,  were  at  the 
rateof  .Sl57,000,000ayear.  In  the  last  two  weeks  of  this  period 
they  were  at  the  rote  of  $125,000,000. 


Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers  (North-Western  Centre).— At  Manchester,  on 
Tuesday  last  week,  Mr.  LI.  B.  .\tkinPon  delivered  the  tenth  Kelvin 
Lecture  on  "  The  Dynamical  Theory  of  Electric  Engines  "  before  this 
Centre.  Mr.  A.  P.  M.  Fleming,  O.B.E.,  chairman,  was  in  the  chair. 
Mr.  J.  A.  RobertEon,  who  was  associated  with  Lord  Kelvin  at  one  of 
his  most  active  periods,  in  moving  a  vote  of  thanks  said  that  was 
the  firtt  time  in  ten  years  that  a  Kelvin  Lecture  hail  been  given  in 
the  Xoith-Western  Territorial  Centre,  and  he  hoped  that  in  future 
years  they  would  have  the  Kelvin  Lectures  given  regularly  at  all 
the  Local  Centres.  He  thought  that  they,  as  an  Institution,  ought 
to  be  conversant  with  what  Kelvin  had  done,  and  he  could  imagine 
nothing  more  unfortunate  than  that  the  younger  members  should 
be  able  to  use  his  knowledge  and  h  s  inventions  without  having 
any  proper  idea  of  the  work  he  carried  out  or  what  he  contributed 
to  the  business  in  which  they  were  all  engaged. 

(Scottish  Centre). — At  Edinburgh,  on  Tuesday  last  week,  Prof. 
Miles  Walker,  D.Sc,  read  his  paper  on  "  The  .Supply  of  Singlc- 
jihase  Power  from  Three-phase  Systems,"  before  this  Centre,  Mr. 
.1.  F.  Xeilson.  chairman,  being  in  the  chair. 

Association  of  Mining  Electrical  Engineers.  ~.\t  a  meeting  of 
the  Yorks.  Branch  of  the  Association,  held  at  Donoaater  la'^t 
Saturday  week,  a  paper  was  read  by  Mr.  \V.  .lones,  of  the  "C.  0.  ' 
Co.,  on  "The  Working  of  Miners'  Electric  Lamps,"  in  which  he 
strongly  advocated  more  systematic  methods  in  lamp  cabins,  and 
the  better  supervision  of  lamps  by  duly  qualified  and  adequately 
paid  men.  A  visit  to  the  Lofthouse  Colliery  is  to  be  made  on 
February  15th. 

Belfast  Association  of  Engineers.— On  the  17th  inst.,  at  the 
Technical  Institute,  Belfast,  Mr.  Kendrick  Edwards,  gave  a  lecture 
on  "  Electric  Arc  Welding,"'  and  the  great  advances  which  had 
been  made  in  the  process  during  the  war.  Welding  plant  was 
demonstrated  by  a  number  of  lantern  slides,  covering  a  broad 
field  of  work.     A  discussion  followed. 

Nottingham  Society  of  Engineers.- On  Wednesday,  last  week, 
Mr.  H.  M.  W.  Royce,  of  the  British  Westinghouse  Electric  and 
Manufacturing  Co.,  read  a  paper  on  "  Industrial  Electric  Motor 
Control." 

Manchester  Association  of  Engineers.— At  the  meeting  to  be 
held  to-morrow,  to  discuss  "  The  Past,  Present,  and  Future  of  Elec- 
tricity Supply "" — a  vast  enough  subject,  in  all  conscience — Mr,  S.  L. 
Pearee  and  Mr.  J.  G.  Robertson  will  open-  the  proceedings.  Mr. 
Pearce  will  deal  with  past  legislation,  the  position  of  electricity 
supply  abroad,  as  contrasted  with  British  practice,  the  various 
memoranda  and  recommendaiions  of  committees  on  the  intercon- 
nection and  reorganisation  of  supply  undertakings,  and  the  question 
of  future  policy  in  the  development  of  the  industry  in  this  country, 
including  the  technical  problems  connected  with  power  station."! 
and  transmission.  The  occasion  will  clearly  be  one  of  considerable 
interest  .and  importance. 

Volunteer     Notes. — Royal    Engineers   Volunteers, 
London   Army    Troops    Companies. — Headquarters  :    Balderton 
Street,  Oxford  Street,  W.  1. 
Regimental  Orders  No.  4,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commauding. 
Monday,  .January  27th,  to  Saturday,  February  Ist,  drills  as  usual. 

C.  HiGGiNS,  Captaiu,  R.E.,  Aiijutant. 

Fatalities. — A  verdict  of  "  Death  from  electric  shock — 
misadventure,"  was  returned  at  an  inquest  at  Hyde  on  Ernest 
Wimpenny  (10).  The  deceased,  with  other  boys,  was  playing  with 
a  telephone  wire  which  hatl  fallen  across  three  cables  belonging 
to  the  Turbine  Gears,  Ltd.,  which  ran  from  the  .Joint  i Tramway 
Board's  sub-station.  Arthur  Hudson,  engineer  at  the  sub-station, 
said  the  voltage  was  2.30. 

T.  J.  Derman,  an  electrician  in  the  employ  of  the  King  William"s 
Town,  Cape  Province,  Municipality,  whilst  working  on  the  over- 
head wires,  made  contact  with  his  face  on  a  live  wire,  and  was 
instantly  killed. 

We  read  in  a  South  African  paper  that  a  boy  was  killed  recently 
at  a  bungalow  at  Humewood,  Port  Elizabeth.  It  appears  that  his 
parents  and  he  had  rigged  up  an  extension  to  the  existing  lights, 
but  certain  defects  had  developed,  and  on  the  boy's  bare  feet  coming 
in  contact  with  the  damp  sand,  he  received  a  shock  that  killed  him 
instantaneously. 

A  Milnsbridge  man,  J.  Lindley.  aged  28,  was  on  Tuesday  last 
week  killed  a*  the  mills  of  Messrs.  James  Shires  &  Sons,  Lockwood, 
near  Hnddersfield.  TIih  gate  of  a  hoist-cage  had  become  electrified 
by  the  displacement  of  the  lock,  and  Lindley,  in  attempting  to  open 
the  gate,  lost  his  life  through  receiving  a  shock  at  400  volts. 
Verdict,  "  Accidental  death." 

British  Trade  with  Greece. — Major  Kennard,  representative 
of  the  Federation  of  British  Industries,  is  returning  from  Greece 
to  England  to  report  on  his  investigations  as  to  openings  for 
British  trade  in  Greece.     His  report  will  be  entirely  favourable. — 

Times. 

Standing  Conference  of  Electricity  Supply  Associa- 
tions  Mr.  W.  B.  Woodhouse  has  been  elected  chairman  of  this 

Conference  for  the  ensuing  year  in  place  of  Mr.  C.  P.  Sparks,  who 
has  occupied  the  chair  during  the  past  year.  Mr.  J.  W.  Beauchan>)> 
has  been  elected  honorary  secretary  of  the  Conference  for  the 
ensuing  year  in  place  of  Mr.  H.  Faraday  Proctor.  The  Conference  is 
formed  of  the  four  Associations  as  follows  :—  Incorporated  MuuicipaJ 
Electrical  Association  (Mr.  H.  Faraday  Proctor,  hon.  sec.) ;  the 
Conference  of  Chief  OlEoiala  of  London  Electric  Supply  Com- 
panies (Mr.  F.  J.  Walker,  hon.  sec.)  ;  the  Incorporated  Association 
of  Electric  Power  Companies  (Mr.  A.  deTurckheim)  ;  the  Provincial 
Electric  Supply  Committee  of  the  United  Kingdom  (Mr.  T.  W. 
Cole.) 
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Appointments  Vacant. — Shift  engineere  (60s.  +  V2h  per 

cent.),  wiremeni,  .508.  +  12.J  percent.),  forthe  War  Department  Power 
Station,  Upton  Lovell.  Wilts.  ;  power  station  staifs  for  the  Northern 
Command  :  station  fitters  C.57s.  6d.  +  13^  per  cent.),  engine 
drivers  (steam  and  internal  combustion).  (428.  Od.  +  12i  per  cent.), 
wiremen  C45s.  —  12;  per  cent.),  linesmen-jointers  (57s.  (jd.  +  12A 
per  cent.),  for  the  Southern  Command  Generating  Stations  ; 
lecturer  in  Electrical  Engineering  (.£250),  for  the  University  of 
Bristol  ;  cable  jointer  (55s.  -^  awards),  and  draughtsman  with 
electrical  knowledge,  for  the  Epsom  U.D.C.  Electricity  Works  ;  two 
overhead  linesmen,  plumber  jointer,  and  boUer-house  mechanic,  for 
the  Kilmarnock  Corporation  Electricity  Supply  :  armature  winders, 
controller  fitters  and  electricians,  for  the  Manchester  Corporation 
Tramwajs.     See  our  advertisement  pages  to-day. 

Disabled  Men  as  Drivers. — The   Home   Secretary    has 

appointed  Mr.  A.  L.  C.  Fell,  general  manager  of  the  London  County 
Council  Tramways,  to  be  an  additional  member  of  the  Committee 
on  the  subject  of  the  licensing  of  partially  disabled  men  as  drivers 
of  public  motor-vehicles. — Times. 

Inquiry. — ilakers  of  single-phase   a.c.  generators  from 

S  to  30  KW.  are  asked  for. 

Berlin  Troubles. — The  Times  correspondent  at  the  Hague, 

telegraphing  on  Tuesday  last,  referring  to  reported  trouble  that 
night  in  Berlin,  said  : — "  The  workers  of  the  A.E'G.  struck  work 
at  5  o'clock,  and  Berlin  is  in  darkness.  The  telephone  also  is  not 
working  for  private  conversations. " 

American  Priorities  Cancelled. — The  Electrical  World 
notides  that  an  ofccial  circular,  addressed  to  all  concerned, 
reads  as  tollows ;  "  ElTective,  January  1st,  1919,  all  rules, 
regulations,  and  dir'ections  of  every  nature  whatsoever  issued 
by  the  Priorities  Division  of  the  Wax  Industries  Board  are 
heii'eby  cancelled,  and  all  pledges  heretofore  made  on  the 
suggestion  or  request  of  the  said  Division  are  hereby  re- 
voked." 

It  is  also  said  that  the  lamp  conservation  programme  in- 
vohing  restrictions  upon  inefficient  incandescent  lamps  has 
lieen  abandoned. 

Chief  Engineers'  Salaries. — The  Assoc,  llun.  Electrical 
Eii;2ineers  (Greater  London)  have  communicated  with  London 
electricity  supply  authorities,  asking  that  the  following  scale 
of  salaries  be  adopted  for  chief  engineers,  as  being  the  mini- 
mum that  can  be  accepted  :  ^Yhere  the  number  of  units  sold 
per  annum  is  less  than  two  million,  JE600  per  annum;  be- 
tween two  and  five  million,  d£650;  between  five  and  ten 
million,  iOTOO;  between  ten  and  twenty  million.  £750;  over 
twenty  million,  £800.  Additional  payments  are  also  to  be 
made,  based  on  the  maximum  demand,  number  of  consumers, 
iiid  units  sold,  also  war  bonuses  granted  to  workmen  are 
lo  be  extended  to  chief  engineers.  The  application  requests 
that  the  scale  be  dated  back  to  March  '21st,  1018,  that  no 
liiember  shall  suffer  any  reduction  thereby,  that  other  ap- 
l>ointment5  bald  shall  not  affect  a  member's  salary  as 
•  lectrical  engineer,  and  that  the  results  up  to  March  31st 
'■ach  year  detennine  the  salary  to  be  paid  during  the  ensuing 
year. 

Electrical  Contracting  Industrial  Council. — The  Timea 

states  that  the  Joint  Industrial  Council  of  the  Electrical  Contracting 
Industry,  at  its  first  meeting  at  Leeds,  on  Wednesday,  agreed  to 
establish  for  the  industry  a  uniform  47-hour  working  week,  payable 
on  a  basis  of  a  53-hour  week,  to  begin  on  the  first  full  working 
week  following  January  27th. 


OUR   PERSONAL   COLUMN. 

The  Editors  incite  electrical  engineers,  whether  connected  Kith  th 
technical  or  the  commercial  side  of  the  profession  and  indiittry 
also  electric  tramway  and  railway  official  ,  to  keep  readers  of  th 
Electbical  Review  posted  as  to  their  mnvements. 


Central    Station    and    Tramway     Officials.— Mr.    H.    C. 

Babb,  for  three  years  resident  engineer  and  manager  at  the 
Bo'ness  electricity  works,  has  been  appointed  general 
manager  of  the  Musselburgh  District  Tramways  and  Light- 
ing Co.  He  is  meantime  to  retain  supervision  of  the  Bo'ness 
station. 

Kt  Lancaster,  last  week.  Private  P.  Taylor,  M.T.,  A.S.C., 
assistant  electrical  engineer  to  the  Darwen  Corporation,  was 
maiTied  to  Miss  A.  T.  Taylor,  of  Lancaster. 

Bad-nsley  T.C.  has  appointed  Mr.  J.  Wetherell,  of  Upton 
Lovell  (Wilts.),  as  electrical  assistant  at  the  electricity  works 
at  £215  per  annurri. 

-Aylesbury  T.C.  has  granted  £100  to  the  electrical  engineer' 
(Mr.  W.  A.  Tornbull)  for  extra  work  in  connection  with  the 
installation  of  a  gas  producer  plant. 

The  marriage  took  place  at  Christ  Chm-ch,  Epsom,  last 
week,  of  Mr.  £.  H.  Maxlev,  chief  assistant  engineer  to  the 
South  Metropohtan  Electric.  Tramways  Co.,  Ltd.,  and  Miss 
G.  M.  Pritchard.  The  presents  included  a  booljcase  from  the 
c<«npany. 

Inspector  Sm.^lley,  of  the  Oxford  Electnc  Tramways  Co., 
Ltd.,  has  been  appointed  traffic  .superintendent  for  the 
Musselburgh  Electric  Tramways,  and  on  leaving  has  been 
presented  with  a  cigarette  case. 

Mr.  T.  Roles,  the  Bradford  city  electrical  engineer,  who 
recently  experienivd  :i  hr<':ikfV.wii  in  health,  is  again  back 
at  his  duties. 


Wolvevhampton  T.C.  has  increased  the  salary  of  Mr.  C.  0. 
Silvers,  general  manager  of  the  Corporation  tramways,  from 
£450  to  £600  per  annum.  It  was  stated  that  with  this  ad- 
vance Mr.  Silvers  will  have  had  an  increase  of  £400  during 
six  years. 

Shoreditch  B.C.  Law  and  Establishment  (Committee  re- 
commends that  the  salary  of  Mr.  W.  Weekes,  chief  assistant 
electrical  engineer,  be  inci-eased  from  £250  to  £350  per  an- 
num. 

The  Heywood  Electricity  and  Tramways  Committee  has 
increased  the  salary  of  Mr.  D.  H.  D.wies,  borough  electrical 
engineer  and  tramways  manager,  by  £50  per  annum. 

Mr.  W.  E.  Cl.\ret  has  resigned  the  position  of  chief  en- 
gineer of  the  power  plant  of  the  British  Xylonite  Co.,  Ltd.. 
Hale  End,  London,  on  accepting  an  appointment  undei"  the 
Coimty  Borough  of  Stoke-on-Trent  electricity  su^Ty  depart- 
ment. 

Ueneral.— Prof.  C.  .\.  Miduleto.v  S.mith,  of  Hong-Koug 
Lniversity,  will  be  iea\-iug  Hong-Koug  at  about  the  end  of 
March  for  a  period  of  leave  in  England.  He  hopes  to  reach 
home  eaily  in  May. 

Mr.  H.  J.  I  ell,  manager  of  the  Chelmsford  works  of 
Messrs.  Crompton  &  Co.,  Ltd.,  who  is  retiring  after  15  years' 
service,  has  been  presented  by  the  employes  with  a  fitted 
suit  case. 

Mr.  P.  Fr.ampion,  late  of  Messrs.  Bottomley,  Prampton 
and  Ck>.,  Blackpool,  has  commenced  his  duties  as  works 
nnanager  for  Mr.  George  Morrison,  24,  Birley  Street,  Black- 

1XX)1. 

Mr.  E.  B.  H.4XD  has. left  Messrs.  Scholey  &  Co.,  Ltd.,  hav- 
mg  entei-ed  the  service  of  Messrs.  Thacker,  Bell  &  Co.,  Ltd., 
44.  Leadenhall  Street,  for  whom  he  will  take  control  of  their 
electrical  department. 

By  pubhc  announcement,  Mr.  E.  Herm.^n  Fkiedrich 
HoTOFE,  of  Beckcnham,  a  British-born  subject,  has  changed 
his  name  to  Ernest  Frederick  Holden. 

As  the  advent  of  peace  has  terminated  his  duties  at  the 
Admiralty,  Major  J.  Caldwell  resumes  his  position  with  his 
firm  (James  E.  Sayers  &  Caldwell,  Glasgow),  and,  as  from 
Monday,  3rd  prox.,  will  estabhsh  himself  in  Ix>ndon  at  Par- 
liament Mansions,  Victoria.  Street,  S.W.  In  addition  to 
general  consulting  work.  Major  Caldwell  will  devote  particular 
attention  to  electric  welding,  which,  during  his  service  with 
the  Admiraltj',  he  has  been  engaged  in  developing  and  ex- 
tending at  munition  factories  and  shipyards,  both  in  this 
country  and  abroad. 

Mr.  C.  W.  Hill  has  now  been  demobilised  from  the  Navy 
and  has  resmned  his  position  of  director  of  Messrs.  Scholey 
and  Co.,  Ltd. 

On  Thursday  evening.  Januai-y  16th,  a  social  evening  was 
held  at  the  Woodland  Works  (Chadwell  Heath)  of  Messrs. 
John  C.  Fuller  &  Son,  Ltd.,  when  Mr.  George  Fuller,  chair- 
man and  managing  director,  met  the  members  of  the  staff 
at  a  reception.  The  guests  -uere  welcomed  by  Mr.  and  Mrs. 
Puller,  and  numbered  about  1-50.  Piefreshments  were  pro- 
vided in  the  new  canteen,  which  was  specially  decorated  tor 
the  occasion,  and  a  high-class  concert  -nas  given  conducted 
by  Miss  Mabel  Dawkins.  During  the  evening  there  was  a 
surprise  presentation  of  a  bouquet  to  Mrs.  Fuller,  on  behalf 
of  the  staff.  The  directors  and  some  of  the  principal  share- 
holders were  present. 

Roll  of  Honour. — The  MOitary  Medal  has  been  awarded 
to  Private  V.  H.  A.  KniBERLEY,  A.S.C.,  who  was  formeily  in 
the  employ  of  the  General  Electric  Co.,  Ltd.,  at  Witton." 

Corporal  V.  M'Glyxx,  or  Pendleton,  Manchester,  who  has 
been  awarded  the  Military  Medal,  was  an  emplove  of  the 
British  Westinghouse  Co.,  Ltd.,  Trafford  Park. 

Sergeant  H.  Dennis,  of  the  l/5th  Loyal  North  Lancashire 
Regiment,  mentioned  in  dispatches,  was  formeily  employed 
at  the  Bolton  Electricity  Works. 

Sapper  T.  Livesey,  E.E.,  who  has  died  at  Salonica  from 
dysentery  and  malaila,  was  formerly  engaged  with  Messrs. 
WiUiam  Gaskell  &  Son,  electrical  engineers,  of  Wigan. 

Private  J.  W.  M.^nser,  Tank  Corps,  formerly  a  member  of 
the  Eahug  Borough  electrical  engineer's  staff,  has  returned 
after  five  months'  captivity  in  Germany. 

Obituary. — Mr.  Albert  Edwards. — The  Times  records  the 
death  of  Mr.  Albert  Edwards,  who  was  one  of  the  first  tele- 
graph operators  in  England.  "'  He  worked  on  the  old  private 
bnes  in  the  West  of  England,  South  Wales,  and  Scotland 
before  the  telegraph  ser\nce  was  taken  over  by  the  State. 
For  many  years  he  was  in  charge  of  the  telegraph  office  at 
Dover  Admiralty  Pier.  Mr.  Edwards  was  a  voluminous 
writer  to  the  various  postal  service  magazines." 

We  desire  to  tender  our  sympathy  to  Dr.  and  Mrs.  S.  Z. 
de  Ferranti  in  the  sad  loss  they  have  sustained  thi-ough  the 
death  of  their  third  daughter  (aged  16),  which  occurred  at 
their  residence  at  Baslow,  on  January  16th,  after  an  opera- 
tion for  appendicitis. 

Mr.  C.  R.  Walker.— The  death  has  taken  place  at  Torquay 
of  Mr.  Charles  Robert  Walker,  manager  of  the  Mansfield  and 
District  Tramway  Co.,  Ltd.,  and  of  the  Notts  and  Dei-by 
Tramway  Co.,  Ltd.  He  was  48  years  of  age,  and  was  a  pro- 
minent Freemason.  '• 

Mr.  J.  B.  Mason.— The  death  occurred  on  January  13th 
of  Mr.  .John  Bancroft  Mason,  electrician  in  charge  of  the 
installation   on   the  estate   of  Mr.   H.   k.   Colefax,   K.C.,   of 


106 


THE    ELECTRICAL    REVIEW.    [Voi.84.  No.2,hh,  janoahv  ji,  i9i!». 


Old  Buckhuist,  Withy  Lane,  Tunbridge  \Nelk.  Deceased, 
who  was  50  years  of  age.  died  from  paxaJysis  caused  by  a 
fall  last  September. 

Captain  G.  WniTAKtii.— In  the  Times  "Deaths"  column 
we  read  that  on  December  19th,  1918,  there  passed  away,  at 
the  age  of  34  years,  at  Namtu,  Burma,  Capt.  Gilbert  \Vhit- 
aker,  M.I.M.E.,  M.I.B.E.,  chief  engineeXj^Burraa  Mines,  Ltd. 


NEW     COMPANIES     REGISTERED. 


Manufacturinfi  La}<ineers,  Ltd.  (15:.', 605). — Private  com- 
pany. Rtgislcrc-O  Januarv  l:ilh.  Capital,  ii.im  in  £1  shares.  Consulting, 
civil,  electrical,  constiuctional,  marine,  aeroplane,  cycle,  motor,  and  general 
engineers,  &c.  1  he  subscribers  (each  with  one  share)  are : — S.  Wallace 
Wilkins.  19.  Lanhill  Road,  Maida  Vale,  VV..  elcctric.il  engineer;  C.  S. 
Sizer,  293,  Gray's  Inn  Road,  W.  1,  electrical  engineer.  Permanent  directors  : 
E.  P.  Barfield  and  S.  \V.  Wilkins.  Registered  office  :  2S3.  Gray's  Inn  Road, 
W.C. 

Electric     Vehicles,     Ltd.      (10,197).— Private     company. 

Registered  in  Edinburgh,  January  tjth.  Capital,  £5.000  in  £1  shares.  Agents 
for  the  purchase,  sale,  and  hire  of  electric  vehicles.  &c.,  constructors  ond 
repairers  of  and  dealers  in  automobiles,  &c.  The  subscribers  (each  with  one 
«harc)  .re:— S.  A.  J.  Grimes.  11,  Bothwell  Street,  Glasgow;  C.  J.  Seller, 
1-M,  St.  Vincent  Street,  Glasgow.  The  first  directors  are  not  named.  Regis- 
tered  office  :    144,    St.    Vincent    Street.    Glasgow. 

Birr  Electric  Light  &  Power  Co.,  Ltd.  (4,643)  .—Regis- 
tered in  Dublin,  January  lOlh.  Capital  £8.000  in  £1  shares.  Objects,  as 
title.  The  subscribers  are :— T.  R.  Garvey,  Woodville.  Birr,  100  shares; 
D.  P.  Proctor,  Green  Street,  Birr,  500  shares;  E.  C.  Dooley,  Main  Street, 
Birr,  100  shares;  J.  Doolv.  Wilmer  Road.  Birr,  100  shares;  W.  J.  Meara. 
Main  Street.  Birr,  100  shares;  \V.  A.  F.  Barry,  John's  Place,  Birr  100 
shares;  A.  Wright,  Birr.  50  shares.  First  directors:  T.  R.  Garvey.  D.  P. 
Proctor.  E.  C.  Dooley.  J.  Dooly,  and  VV.  F.  Meara.  Registered  office  :  7, 
Ross    Row,    Birr. 


CITY     NOTES. 


.The    Calcutta    Electric    Supply    Corporation,    Ltd. — The 

number  of  units  sold  to  consmiieis  has  been  as  under  :  — 

1918.  1917. 

Four  weeks  ended  September  27th           2,761.058  2.354.138 

Four  weeks  ended  Octobi^r  25th              2.488.926  2,240,246 

Five  weeks  ended  November  29th            2,8-29,274  2.479,429 

Yorkshire   (West  Riding)    Electric  Tramways  Co.,   Ltd. 

— Dividend  of  6  per  cent,  per  annum,  less  tax,  on  the  prefer- 
ence shares.  Funded  preferential  dividend  certificates  pur- 
chased, £11,187;  to  renewals,  depreciation,  reserve,  &c., 
ier2,310;  carry  forward,  f2,5'25. 

Liverpool  Overhead  Railway  Co. — Final  dividend  (for 
the  halt-year  ended  December  31st  last)  at  the  rate  of  5  \»r 
cent,  per  annum,  less  income-tax,  on  the  preference  share*, 
and  4  pea'  cent,  peir  annum,  less  income-tax,  on  the  ordinary 
shares,  making  for  the  year  5  per  cent,  on  the  preference 
shares  and  3i  per  cent,  on  the  ordinary  shares. 

Montreal  Light,  Heat  &  Power  Co. — Quarterly  dividend 
2  per  cent. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Thehe  is  no  slackening  in  the  volume  of  Stock  Exchange 
activity,  and  business  broadens  daily  amongst  the  Industrial 
sections.  Labour  restlessness  is  having  very  little  effect  upon 
the  anxiety  of  investors  to  buy  shares  from  which  a  good 
return  is  obtainable.  Only  in  the  railway  markets  does  this 
factor  make  for  any  appreciable  caution.  With  the  termina- 
tion of  the  period  for  the  National  War  Bonds  there  has 
come  an  unltx)sing  of  purse-strings  for  other  securities. 
Many  stocks  and  shares  are  easier  to  sell  than  they  are  to 
buy. 

The  Underground  Railway  group  has  reacted  from  the  best. 
Underground  Incomes  rose  to  9G.  but  the  enthusiasm  became 
a  httle  abated  on  the  businesslike  statement  issued  by  the 
btjard  in  reply  to  the  plea  put  forward  by  the  Bondholders' 
Committee,  in  which  the  latter  suggested  that — in  plain  words 
— more  money  should  be  disfci-ibuted  to  the  proprietors.  The 
board  point  to  the  necessity  of  providing  funds  against  re- 
newals, repairs,  and  other  such  items  of  expenditure.  Then- 
reply  was  read  as  a  hint  that  the  income  bondholders  will 
do  well  not  to  expect  too  much  at  present,  but  the  reaction 
of  1^  in  the  price  is,  after  all,  very  trifling. 

To  the  holder  of  the  season-ticket  on  the  District,  to  the 
traveller  on  the  Piccadilly,  City  &  South  London,  and  Hamp- 
stead  Tubes  the  constant  wondei'  present*  itself  at  the  avoid- 
ance of  accidents.  To  deal  with  the  problem  of  London 
transportation  must  involve  the  continual  hope  that  more 
men  may  be  quickly  released  for  the  work  of  repairs  and 
I'enewals,  As  things  are,  the  conditions  seem  to  grow  dailv 
more  congested  and  the  crowding  more  dangerous. 

Districts  have  risen  to  29.  Metropolitans  advanced  to  32* 
before  reacting  to  31.  Underground  "A"  shares  have  been 
up  to  12s.,  and  are  now  lis.  The  £10  issue  hangs  fire,  and 
at  3|  the  shares  look  relatively  less  expensive  than  those  of 
the  shUUng,  class.  Contingent  certificates  have  attracted  a 
^rtain  interest  at  about  Is.  7}d.  They  are  a  gambling 
counter. 


Publioation  of  the  terms  proposed  for  the  reconstruction  of 
(he  London  United  Tramways  show  that  previous  years  of 
11  drastic  lopping-off  of  capital  wei-e  well-founded.  The  de- 
benture holders  are  asked  to  consent  to  an  exchange  of  their 
present  £100  stock  into  £52  new  debenture,  £52  new  6  per 
cent,  preference,  and  £5  new  oi'dinaiy.  To  put  the  concern 
on  its  legs  as  a  remunerative  company  the  cut  i.';  probably 
not  worse  than  necessary.  Over-capitalisation  has  dogged  the 
London  United  Tramways  for  years  past,  and  reorganisation 
of  the  finances  ought  to  have  been  t<ikon  in  hand  long  ago. 
The  scheme  is  regarded  in  the  Sto(-k  Exchange  as  a  fair 
proposition,  and,  with  revised  fares,  the  payment  of  deben- 
ture mterest  on  the  new  stock  is  considered  assured,  while 
there  is  rea.sonable  hope  of  the  prd'ert^uec  dividend  being 
duly  met. 

Metropolitan  Tramways  4i  jier  cent,  debenture  is  2  higher 
at  73i.  British  Electric  Traction  has  risen  to  501 :  a  "  tip  " 
is  going  round  to  buy  the  stock.  Any  low-priced  tramway 
shares  are  wanted. 

Electric  lighting  shares  remain  quiet  and  firm.  The  manu- 
facturing group  is  hard.  Edisons  are  9d.  up  at  20s.  Rumom- 
busies  itself  with  possibilities  of  amalgamations  in  electrical 
circles.  Electric  Constructons  eased  off  to  23s.  9d.  General 
Electric  i>reference  aj-e  J  weaker.  Callenders  have  risen  to 
11,  and  Babcocks  to  4.  Edmundson's  are  better  at  13s.  6d., 
and  the  0  per  cent,  preference  at  30s. 

Foreign  traction  issues  are  dull  and  heavy.  Mexicans 
■show  little  life.  Monterey  Fives  advanced  to  49,  but  Mexicio 
Electric  Light  Fives  are  lower  at  54.  British  C!!olumbia  Elec- 
tric descriptions  remain  depressed.  Canadian  General  Elec- 
tric recovered  to  1145. 

Ko  fresh  features  have  developed  amongst  telegraphs  and 
telephones.  Marconis  keep  about  4J.  Americans  29s.,  and 
Marines  3i.  There  is  not  much  doing  in  them.  Rubber 
.sfiares  are  sti-ong  throughout,  -with  a  big  business  in  all  the 
Dutch  descriptions. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES'. 

Home  Elkctrioity  Companies. 

Dividend  Price 

. ^ .  Jan.  21,  Tieia 

1916.  1917.  1919.     RiBe  or  fall,      p.o. 

Brompton  Ordinary 9  10  73  —            £6  15    7 

Charing  OrosB  Ordinary     ....       6         4  3a  —  6  10    4 

do.       do.       do.       4J  Pref...       4J       4J  sj  —  8    8    7 

Chelsea ;.        ..        8         6  4  -  R    6    4 

City  of  London          8         8  13J  —  6    0    9 

do.       do.    6  per  cent.  Pref.  . .       6         6  loj  —  5  18    B 

County  of  London 7         7  II  —J  6    7^ 

do.         do.     6  per  cent.  Pref.       6         6  lOi  —  6  18    6 

Kensington  Ordinary          ....        6         7  6  —  5  IB    8 

London  Electric       Nil     Nil  IJ  —  Nil 

do.       do.     6  per  cent.  Pref...       4         5  4  —  6    5    0 

Metropolitan 8         4  8  —  6  13    4 

do.         4*  per  cent.  Pref.    . .        4i       44  8}  —  6  18    « 

St.  James' and  PaU  Mall  ....        8         9  71  —  6    4    'i 

South  London           B         R  3  _  6  18    4 

South  Metropolitan  Pref 7          7  21/-  —  6  13    4 

Westminster  Ordinary       ....        7         9  7J  —  6    'J    0 
Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6         6  98ixd  —  B    1  10 

do.             Def li        IJ  22xd  —  7  12    0 

Chile  Telephone      8         8  7^xd  —  5    6    8 

Cuba  Sub.  Ord 7         7  lOJ  —  'B  13    4 

Eastern  Extension 8         8  15?[xd  —  *5    3    3 

Eastern  Tel.  Ord 8         8  157'  — 

Globe  Tel.  and  T.  Ord 7         7  14}  — 

do.        do.         Pref 6         6  10*  — 

Great  Northern  Tel 24         22  82*  — 

Indo-European          18        13  58J  — 

Marconi           15        20  il,  — 

Oriental  Telephone  Ord 10        10  2*  — 

United  R.  Plate  Tel 8         8  7J  —4 

West  India  and  Panama   ..        ..      6d.      1/8  lU  — 

V7estem  Telegraph            ....       8         8  168  — 

Home  Rails. 

Central  London  Ord.  Assented   . .       4         4  65^  — 

Metropolitan I  31  —1 

do.          District                     ..      Nil      Nil  89  -H 

Undergroimd  Electric  Ordinary. .      Nil      Nil  86  —  | 

do.               do,        "A"        ..      Nil      Nil  11/-  -^9d. 

do.              do.       Income  ..6         4  9HJ       .      —1^ 

FCHEION    Thams,    4o, 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  4?  — 

Anglo-Arg.  Trams.  First  Pref.     . .        6*  BJ  Si  — 

do.           do.      2nd  Pref.        . .        5}  —  3^  — 

do.           do.      6  Deb 5  6  72J  - 

Brazil  Tractions       —  —  56  — 

Bombay  Electric  Pref 6  6  103  — 

British  Columbia  Elec.Rly.Pfce.        5  5  fi7J  — 

do.               do.        Preferred  Nil  Nil  48  —2 

do.               do.        Deferred  Nil  Nil  45  _ 

do.               do.        Deb.      ..        4}  4|  152 

Mexico  Trams  5  per  cent.  Bonds. .  Nil  Nil  W  —  i 

do.           6per  cent.  Bonds. .  Nil  Nil  52  — 

Mexican  Light  Common  . .        . .  Nil  Nil  38  — 

do.            Pref Nil  Nil  48  — 

do,            1st  Bonds. .        . .  Nil  Nil  69^  —  k 

Manufacturino    Companies. 

Babcook  &  Wilcox  ....        16        15  4  +  i 

British  Aluminium  Ord 10        10  Ur  — 

British  Insulated  Ord -JO       20  2}  — 

British  Westinghouse  Pref.         . .  7^7^  3* 

Callenders 30'       26  11  <    { 

do.       OiPref 5         6  6g  — 

Castner-Kellner        23       20  3',-:,  »■  ^ 

Edison-Swan,  "A"  ..        —        —  20,'-  +93. 

do.      do.    4  pec  cent.  Deb.    ..44  71*  — 
Electric  Construction         ....          7*      10             l| 

Gen.  Eleo.  Pref 6'       6  lOi  —  J 

do.       Ord 10       10  17|  - 

Henley asgs  »  - 

do.    4iPre{ *i       H  i  — 

India-Rubber 10       10  171  — 

Telegraph  OoD iO       80  48  — 

-  Dividends  paid  free  of  Income  Tui 


»6    1  7        , 

•4  IB  6 

6  14  8 

6  15  0      a 

6  11  0      1 

4    9  0      f 

4    0  0      Jl 

*5    1  1  M 

•a  13  6  ^H 

*i  16  S^^H 


•5  12  8 
6  11  tl 
fi  19.6 

♦5  16    0 


Vol.  84.    No.  2,m,  January  24,  1919.]     THE     ELECTRICAL     REVIEW. 


107 


Exports  and  Imports  of  Electrical  Goods  during  October,  November,  and  December,  1918. 


The  official  returns  of  electrical  exports  and  imports  for  the  last 
quarter  of  the  year  record,  as  regards  exports,  values  of  £263,501  in 
October,  £229,031  in  November,  and  £307,370  in  December,  as  com- 
pared with  £232,708  in  July,  £246.080  in  August,  aud  £280,438  in 
September,  friving  a  total  of  £799,902  for  the  December  quarter, 
an  increase  of  £40,000  on  the  preceding  three  months,  principally 
in  the  item  for  electrical  machinery.  The  figures  for  electrical 
exports  for  the  past  month  totalled  .£3,223,959,  or  an  average  of 
.£268,600  a  month. 


The  electrical  imports  for  the  past  three  months  show  a  lurthei 
falling  off  in  values,  the  figures  being,  for  October,  £  1 43,092  ; 
November,  £124,077  ;  and  December,  £85,416;  as  compared  with 
£152,091  in  July,  £116.656  in  August,  and  £124,233  in  September. 

The  figures  for  re-exports  of  foreign  and  overseas  electrical 
material  show  a  slight  increase,  the  totals  being — October,  £6,196  ; 
November,  £10,092  ;  December,  £1.332  ;  as  compared  with — July. 
£3,078  ;  August.  £3.331  ;  September,  £6,630. 


E.xpoBTs  AND  Imports  of  Electrical  Goods  and  Machinery  during  October,  November,  and  December,  1918. 

October. 


Exports.      Imports.    Re-exports.     Exports. 


Electrical  goods  and  apparatus  unenumerated    £35,508 
Insulated  wire  and  cable  (not  telegraphic  or 

telephonic)    ...         

Electric  glow  lamps 

Arc  Ipmps  and  parts  (not  carbons) 

Meters  and  instruments 

Electrical  m.ichinery  (including  switchboards 

and  trausformer.s)    ... 

Batteries    ...         

Carbons      

Telegraph    and    telephone    cable,    wire,    and 

apparatus 


24,617 
5,269 
1,J.52 

8,436 

102.930 

15,647 

616 

69,326 


£40,447  £2,392 

2,279 

53,831  1,63: 

8,714  — 

570  — 

27,097  398 

7,669  — 

799  725 

2,496  1,044 


November. 

December. 

Exports. 
£33,008 

Imports.    Re-exports. 
£33,014      £4,300 

Exports. 
£39.660 

Imports. 
£14,721 

Re-exports 
£1,070 

14,541 

6.125 

159 

16,615 

1,932 
25,883 
10.945 

3,853 

;500 
4,193 

196 

26.019 
4,172 
1,363 

12,366 

5.977 
2,621 
8,126 

.■.1 

87,547 

6,445 

552 

33,725 

8,746 
2.792 

822 

73,799 

12,102 

638 

31,294 
11,487 
2,676 

211 

63,739 

3,187 

81 

137,251 

8.514 

- 

Totals 


...£263,501    £143,902     £6,196      £229,031    £124,077   £10,092     £307,370     £85,416     £1,332 


ELECTRICITY    SUPPLY    PROGRESS    IN    WAR    TIME. 


[Continued  from 
BOLTON. 

The  electricity  departnjent  of  the  Bolton  Corporation  (Mr. 
W.  J.  H.  Wood,  borough  electrical  engineei")  has  been  very 
active  during  the  wax.  Although  the  call  for  munitions  of 
wax  has  not  brought  new  indu.stries  to  Bolton,  the  estali- 
lished  engineering  works  very  soon  adapted  themselves  to 
producing  war  material,  and  their  output  has  been  consider- 
able. As  the  recognised  home  of  cotton  spinning,  Bolton 
ha,s  also  produced  a  large  proportion  of  the  yarn  required 
for  the  manufacture  of  aeroplane  and  balloon  cloth. 

The  electricity  department  has  been  responsible  for  supply- 
ing the  motive  ix>\ver  required ;  the  output  for  the  year  end- 
ing March  31st,  1914,  was  about  ISi  inillion  units,  whexeas 
the  output  for  the  year  ending  March  31st,  1918,  was  just 
over  23  miUion  units. 

The  plant  extensions  include  a  turbo-alteirnator  of  8,(XK>-kw. 
capacity,  and  two  water-tube  boilers  rated  at  34,000  lb.  of 
steam  per  hour  each.  The  main  switchgeax  has  been  ex- 
tended, and  a  considerable  amount  of  work  done  in  connec- 
tion with  the  distribution  system. 

The  demand  for  electrical  energy  for  all  purposes  keeps  on 
increasing,  and  in  the  very'  near  future  the  depaj-tiuent  will 
again  have  to  extend  and  install  additional  plant  for  dealing 
with  the  reqmreiuents  of  prospective  consumers, 
BRIGHTON. 

Owing  to  the  geographical  position  of  Brighton,  the  Cor- 
pora^tion's  electricity  undeiiaking  (Mr.  John  Christie,  engi- 
neer and  manager)  has  been  ven'  severely  hit  with  regard 
to  hghting  restrictions.  Shortly  after  war  broke  out  the 
whole  of  the  street  lighting  was  absolutely  discontinued,  no 
outside  shop  or  window  hghting  of  any  -sort  being  allowed, 
and  the  lighting  on  the  piers  was  also  entii'ely  discontinued, 
with  the  i-esult  that  there  was  a  veiry  seiious  falhng-off  in 
the  higher-priced  lighting  units. 

Munition  works,  aeroplane  factories,  and  clothing  indus- 
tries, however,  were  established  in  the  aiea,  and  the  in- 
creased power  load  derived  from  these  source.s  practically 
inaintained  the  output  at  the  pi-e-wax-  level,  the  ratio  of 
lighting  and  iX)wer  units  being  now  about  20  and  SO  per 
cent,  respectively,  as  against  43  and  57  per  cent,  before  the 
war. 

The  Corporation  has  also  had  to  supply  urgent  temporary 
[X>wer  for  works  in  connection  with  the  Admiralty,  putting 
down  some  special  plant  to  meet  it. 

A  large  diamond-cutting  factoi"y  is  now  in  course  of  erec- 
tion, and  already  partially  mnning.  When  this  is  com- 
pleted it  is  estimated  that  some  600  h.p.  wUl  be  required. 
The  supply  to  be  given  is  a,c.,  three-phase,  and  a  special 
sub-station  is  being  provided  for  this  purpose  on  the  pre- 
mises, to  house  three  300-K.v..i.  transfonners  with  the  neces- 
sary switchgeax. 

Now  that  the  restrictions  are  pailially  remove4,  the  street 
hghting  is  being  reinstated  and  generally  hghting  throughout 
the  town  substantially  increased,  aud  there  is  every  possi- 
bihty  of  considerable  development  of  industry  in  the  area  in 
the  near  future.  To  provide  for  this,  a  new  4.000-kw,  turbo- 
alternator  is  on  ordex  for  early  delivery.  It  is  to  re)")lace  a 
1,800-KW.  double-flow  Westinghouse  turbine  installed  some 
14  years  ago,  which  is  now  obsolete. 


T'oi.  83,  page  643.) 

No  extension  to  the  boiler-house  plant  has  been  made,  but 
in  order  to  deal  more  efficiently  with  the  poor-quaUty  fuel 
supplied  during  the  past  few  yeaxs,  three  of  the  boilers  have 
been  equipped  with  the  latest  type  underfeed  travelhng-grato 
stokers  with  forced  draught. 

KII.MAENOCK. 

Up  to  the  year  1914  the  Kilmaxnock  electricity  supply  area 
only  covored  the  burgh  of  KUmamock.  The  generating  plant 
in  "the  station  consisted  only  of  high-speed  engines  and 
di7-ect-current  generators,  and  the  whole  sj-stem  of  supply 
was  direct  current,  three-wire.  The  maximum  plant  capa- 
city was  1.030  KW.,  and  the  highest  maximum  load  recorded 
during  the  winter  of  1913'  was  1,300  kw.  At  the  beginning 
of  the  yeiir  1914  the  Coriwration  (Mr.  W.  C.  Bexon,  burgh 
electi'ical  engineer  and  tramway  manager)  apphed  for  powers 
to  extend  the  area  of  supply,  and  the  new  area  scheduled 
consisted  of  approximately  180  square  miles  of  the  county  of 
Ayr,  including  the  burghs  of  Troon,  Ii-vine,  Galston,  New- 
milns,  and  Darvel.  This  extension  was  sanctioned,  and  the 
work  was  commenced  in  Maxch  of  1914. 

A  1,500-Kw.  generator  was  installed  in  August,  1914,  to- 
gethei-  with  a  new  boiler-house  plant.  A  further  3,()00-KW.  set 
was  installed  in  December.  191-5,  and  a  5,000-KW.  turbo-alter- 
natox  and  two  30,000-lb.  boiler.?  were  installed  in  Maxch,  1918. 

The  work  of  laying  mains  in  the  above-mentioned  burghs, 
and  the  erection  of  the  extra-high-tension  lines  to  supply 
them,  was  commenced  in  June,  1914,  and  a  supply  was  avail- 
ahle  in  all  the  burghs  by  November,  1915.  The  burgh  of 
Ii"vine  was  connected  in  February,  Troon  in  ApiH,  Galston 
in  Maxch.  Newmilns  in  August',  and  Darvel  in  Novembei-. 
In  addition,  durmg  this  period  a  number  of  factories  and  coal 
pits  en  route  were  connected  up  to  the  supply. 

Early  in  the  spring  of  1917  an.  extra-high-tension  loop 
transniissicm  line  was  erected  to  meet  the  increased  demands 
at  Ii-vine  and  district.  Since  the  beginning  of  1914,  10,000 
KW".  of  plant  has  been  installed  in  the  power  station,  and 
2,500  KW.  of  rotary -converter  plant  in  the  sub-stations  and 
on  consunjers'  premises.  Some  50  miles  of  extra-high-ten- 
sion, 11,000-volt  transmission  lines  have  been  erect'ed^  and 
approximately  10  miles  of  underground  cable  laid.  Unfor- 
tunately, owing  to  the  restrictions,  the  connecting-up  of  the 
mills  in  the  Newmilns'  and  Darvel  distiicts,  has  been  post- 
ix)ned  since  1916,  but  the  work  will  now  be  proceeded  with 
immediately. 

At  the  present  time  the  undei-taking  has  applica-tions  for 
supply  to  the  extent  of  5,000  H.r.,  and  in  the  scheme  of  ex- 
tending its  present  area  of  .supply,  application  already  hav- 
ing been  made,  which  includes  two  other  burghs,  a  further 
3,000  u.p.  is  anticipated. 

During  the  wax  the  output  has  increased  from  2,500,000 
to  14,000,000  units  per  annum. 

EOTHEEHAM. 
Much  activity  and  unportant  extensions  are  taking  place 
in  the  Corporation  electricity  supply  depa.rtment  (Mr.  Edw.ard 
Cross,  engineer  and  general  manager).  For  the  yeax  ending 
March  31st  last,  the  number  of  consumers  was  949,  an  in- 
•rease  of  146  during  the  last  four  years,  and  the  total  unity 
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sold  reached  21,490,165,  or  an  increa^  of  5,943,016  in  the 
same  period.  During  the  war  the  old  atation  has  been 
neaaly  doubled  in  capacity,  two  tuibo-alternator  sets  having 
been  added,  each  of  5,000  KW.  Difficulty  was  experienced 
iu  tindiug  room  for  these  sets,  one  of  which  overlaps  two 
of  the  older  sets,  it  being  placed  between  and  above  them. 
In  the  boiler-house  extensions  had  also  to  be  made  to  deal 
with  the  increaseii  load,  besides  which  a  new  pump-house  was 
built,  and  extra  coal-handling  facilities  were  provided.  Fur- 
their,  a  tunned  was  excavated  beneath  the  boiloi-house,  and  a 
conveyor  instaJled  to  deal  with  the  ashes.  The  excavatioai 
necessitated  the  under-pinning  of  three  bailers,  which  work 
was  curried  out  while  the  boilei^s  were  on  load.  It  soon 
l)ecainc  evident  that  further  extensions  were  necessary,  and 
in  view  of  the  ci-amix-d  po-sation  of  the  old  station  it  waa 
<lecided  to  build  a  new  .station  on  the  opiw.site  side  <if  tho 
road.  The  then  Director  of  Electric  Power  Supply  placed 
at  the  dLsix).s;il  of  the  Corporation,  free  of  charge,  a,  complete 
set  ot  drawings,  specifications,  &c.,  of  tlie  Melbourne  power 
house  (designed  by  Col.  Mcl.ellan's  firm  for  the  Victorian 
Government)  to  enable  the  Corporation  to  save  months  of 
delay.  This  new  station,  now  in  course  of  erection,  will 
contain  two  1'2,500-k\v.  turbo-alternators  and  a  30,0(X)-KW. 
set,  together  with  the  neces.sary  switch  gear,  auxiliary,  and 
boiler-house  plant  to  steam  the  whole.  On  completion,  the 
new  station  at  6,U0(_l  \olls  and  the  old  one  at  3,000  volt«  are  to 
be  intefconnected  through  a  bank  of  Fen-anti  transformer.s 
i>f  5,000  K.V..A.  ITie  plant)  ca^jacity  of  the  undertaking  on  June 
30th,  1914,  was  5,1.50  kw.  From  that  date  to  October  31st, 
1918,  the  additional  plant  installed  or  authorised  was  of  a 
total  of  65,350  KW.,  so  that  the  two  stations,  when  the  new 
one  is  completed,  will  bring  the  capacity  of  the  undertaking 
up  to  70,.500  KW.  This  extension  for  the  purpose  of  priority 
was  graded  P. 2  by  the  Director  of  Electric  Power,  and  some 
idea  of  the  future  size  of  the  undertaking  can  be  formed  frcum 
the  fact  that  several  thousand  ixjunds  are  being  spent  on 
laying  mains  to  one  consumer — a  large  rolling  mill — who  will 
alone  account  for  60  millions  of  units  per  annum.  It  has 
been  estimated  that  the  new  plant  wUl  be  available  for 
operation  by  the  coming  summer. 

BRISTOL. 
The  Bristol  Corporation  electricity  department  (Mr.  H. 
Faraday  Proctor,  chief  engineej-  and  general  manager)  has 
had  the  satisfaction  of  being  able  to  report  considerable  ex- 
pansion during  the  war  period.  Under  the  following  head- 
ings a  summaj-y  of  the  developments  of  the  undertaking  from 
1915  to  date  is  given  :  — 

1916.  1916.  1917.  191S. 
Units  generated        22,156,600     26,686,000     30,103,957     32,414, 9aO 

Ma.x.  peak  load  (KW.)        8,478  9,874  9,599  10,918 

Plant  installed  (KW.)       15,050  15,050  15,050  18,050 

Coal  used  (tons)  ...  35,984  44,623  51,983  44,785 
Coal   per   unit  gene- 

rated  (lb.)             ...        3-638  3-756  3-868  3-095 

Although  a  considerable  amount  of  improvement  in  de- 
mand, output,  and  economy  is  evidenced  from  the  foregoing 
figures,  Bristol  has  not  ha.d  the  good  fortune  of  some  of 
the  Xorthei-n  and  Midland  towns  which,  owing  to  the  steel 
industry,  have  been  centres  of  operations  during  the  war. 
li  has,  however,  had  deeiands  made  upon  it  by  the  Admir- 
alty using  the  .\vonmouth  Dock,  inasmuch  as  the  dock  being 
admii-ably  equipped,  it  wais  selected  as  one  of  the  ports  of 
<'jiibarkatiqn  for  troops  and  mateiials  of  all  descriptions.  In 
addition  to  waj  supplies,  the  requii'ements  of  the  civil  popu- 
lation have  been  dealt  with  through  the  port  of  Bristol,  tho 
loads  on  the  clothing,  boot,  and  tobacco  factories,  especially 
the  latter,  bearing  ajnple  testimony  to  this  etfect.  In  the 
same  district  as  the  docks,  munition  works  and  factories  foi- 
the  manufacture  of  explosives  have  been  erected,  whilst  the 
National  Smelting  Works  also  find  a  place  in  the  vicinity. 
The  Admiralty  also  .selected  a  site  on  the  opposite  side  of 
the  river  for  the  con.sti-uction  of  a  standard  shipbuilding 
yard.  ITie  combined  demands  from  these  developments  have 
necessitated  the  electricity  undertaking  purchasing  a  further 
6,000-KW.,  3,0UO-R.p.M.,  "three-phase  British  Westinghouse 
turbo-alternator  complete  with  condensing  plant.  This  addi- 
tional plant  is  being  installed  in  a  portion  of  the  engine 
room  which  was  originally  intended  for  a.  workshop,  as  owing 
to  war  conditions  it  was  found  impossible  to  interfere  with 
the  smaller  units  of  plant.  The  boiler-house  capacity  of  the 
station  was,  however,  too  small  to  meet  the  increased  demand 
anticipated  during  the  coming  year,  and  a.  further  extension 
is  in  course  of  erection.  This  extension  provides  for  the  in- 
stallation of  tour  vertical  water-tube  boilers,  each  5,400  sq.  ft. 
heating  surface,  by  Messrs.  John  Thompson,  Ltd.,  fitted 
with  Ferguson  superheaters.  These  boilers  are  placed  two 
in  a  battery,  with  Green's  standard  economisers  placed  above 
the  boilers  and  the  induced-draught  plant  over  the  econo- 
misers. One  stac-k  will  be  provided  for  the  four  boilers,  and 
the  induced-draught  plant  divided  into  two.  The  stokers 
are  "  underfeed  "  travelling  grate  of  the  integral  type,  i.e., 
each  stoker  is  fitted  with  its  own  forced-draught  plant  com- 
plete. It  is  hoped  that  this  equipment  will  deal  with  a 
greater  variety  of  fuel,  as  owing  to  the  geographical  posi- 
tion of  Bristol  anything  from  coke-breeze  and  anthracite  to 
bituminous  coal  is  ^.t  its  disposal. 

{To  be  continued.) 


CARBON     BRUSHES:     CONSIDERED     IN 

RELATION   TO  THE  DESIGN  AND  OPERATION 

OF     ELECTRICAL     MACHINERY. 


At  Leeds,  on  January  14th,  Mr.  P.  Hunter-Brown's  paper 
(an  abstract  of  which  appeared  in  our  issue  of  December  27th, 
1918)  was  read  and  discussed  before  the  North-Midlanil 
Centre  of  the  I.E.E. 

Mu.  li.  H.  Campion,  chairman,  in  opening  the  discussion, 
said  they  were  all  indebted  to  the  author  of  the  paper  for 
giving  them  such  a  full  desci-iption  of  the  behaviour  of 
cajbou  brushes.  It  was  over  twelve  years  since  he  had  stan- 
dardised all  the  dynamo  brushes  under  his  care,  with  small 
brushes  and  aluminium  holders  with  copper  gauze  flexible 
geaj,  and  had  attained  very  satisfactory  results.  He  knew 
of  one  manufactory  where  three  different  departments  tk- 
commended  three  diftwent  types  of  brushes,  and  he  had 
come  to  the  conclusion  that  manufacturers  generally  pre- 
ferred purchasers  to  experiment  and  find  out  the  most  suit- 
able size,  even  after  they  had  g-iven  all  the  details  about  the 
machme.  He  beheved  that  a.  good  deal  of  the  trouble  whicli 
had  arisen  had  been  due  to  a  very  poor,  inefficient,  and 
chea.p  type  of  bi-ush  gear  adopted  by  one  manufacturing 
finii,  and  copied  by  many  others,  beaiuse  they  thought  it 
was  standardised.  What  was  the  author's  definition  of 
"  sparkless  " '?  He  (the  speaker)  had  been  amused  at  various 
tunes  at  seeing  different  dynamos  sparking,  and  had  been 
generally  told  :  "  That  is  a  hanuless  si)ark,  that  is  something 
else."  Interesting  points  of  tlie  paptn-  were  the  particulars 
given  of  the  two  .sets  of  brushes  snpjMsed  to  be  working  at 
40  amperes  per  sq.  in.,  and  which  had  eventually  come  out 
at  24  and  56.  He  considered  a  good  deal  of  the  trouble 
resulted  from  not  iiayiug  sufficient  attention  to  the  bedding. 
Personally  he  found  that  they  had  always  to  make  their  own 
spring  balance  if  it  was  to  be  of  any  use.  The  cutting  of 
mica  was  favoured,  perhaps,  because  mica  caused  trouble  to 
brushes,  but  on  the  whole  it  was  found  that  it  paid  to  cut 
the  mica.  He  would  like  more  infonuation  about  the  partial 
vacuum  existing  under  the  brushej?.  He  considered  that 
small,  narrow  brushes  were  the  best  for  engine-driven 
dynamos.  For  tui'bo  dynamos  one  must  have  a  box-type 
brush,  and  for  radial  commutators  they  required  something 
with  a  goiMl  spring. 

Mk.  T.  Carter  (Newcastle-upon-Tyne)  said  it  was  neces- 
sary for  the  manufactm-er  to  be  as  expert  as  possible  about 
the  brushes  he  put  on  his  machine.  Tlie  matter  of  bi-ush 
grades  was  often  very  ca-siially  treated  even  by  those  who 
should  know  better.  All  that  matteied  to  a  manufacturer 
was  to  get  a  bru.sh  that  .suited  the  great  ma.jority  of  his 
machines,  ii'respective  of  its  cost;  the  best  bi-ush  might, 
occasionally  be  the  worst,  that  was  the  chea.pest,  from  the 
brush-maker's  point  of  view.  Standaraisation  was  a  conipli- 
cjited  matter  as  regarded  carbon  brushes.  The  author  took 
an  essentially  sane  view,  and  pointed  out  the  insuperable 
difficulty  of  standardising  quahty.  Size  was  comparatively 
a  simple  matter,  but  to  standai-dise  size  without  quality 
would  land  the  inexj>erienced  user  in  greater  difficulties  than 
at  present.  Each  maker's  standard  machine,  having  its  own 
pecuUaiities,  should  be  fitted  with  brushes  of  a  grade  selected 
by  the  maker.  If  dealers  were  going  to  stock  standardised 
brushes  they  would  keep  one  or  two  grades  only  which  would 
be  sold  as  "  just  as  good  "  as  tbo.se  the  user  wished  to  replace, 
and  disastrous  results  would  probably  foUow.  The  very  fact 
that  each  maker  had  his  own  sha.pe  and  size  of  brush  in  the 
same  way  as  he  had  his  own  shape  and  size  of  bearings 
compelled  the  user  to  go  to  the  maker  for  spares,  with  the 
result  that  the  user  got  the  right  ai-ticles  every  time.  The 
Admiralty  had  standardised  sizes  of  brushes,  and  also  men- 
tioned/a grade  as  a  sort  of  reference.  This  had  been  done 
with  successful  results,  but  it  was  due  rather  to  the  easy 
conditions  specified  as  regarded  denisity  and  other  factors 
than  to  any  special  merit  in  the  standardisation.  By  all 
means  let  standairdisaticwi  be  achieved  if  po.'isible,  but  let  it 
be  thrashed  out  to  the  la.st  detail  by  those  who  were  experts 
in  the  technical  side  of  the  subject,  and  adopted,  if  at  all, 
only  after  the  broadest  possible  view  of  the  whole  subject 
had"  been  taken.  He  considered  it  was  poasible  for  eacli 
manufacturer  of  a  standard  Hne  ot  machines  to  find,  at  most, 
two  grades  and  perhaps  one  grade  only,  which  would  suit, 
say,  80  per  cent,  or  85  per  cent,  ot  his  machines.  There 
could,  therefore,  be  a  more  or  less  universal  bi-ush  for  each 
maker's  requirements,  but  it  was  not  reasonable  to  expect 
a  universal  brush  tor  all  designs.  The  matter  ot  contact 
drop  was  an  exceedingly  important  one';  he  knew  of  a  ca.se 
where  mcrea.sed  pressure  on  brushes  actually  reduced  the 
commutator  tempernture  because  the  contact  drop  was  so 
much  smaller  that  the  total  commutator  losses  were  reduced 
in  spite  of  the  increa.sed  friction  loss.  There  was,  he  beheved, 
a  very  considerable  difference  between  the  positive  and  ncga- 
tive  contact  drops;  wliich  was  the  larger  of  the  two?  and 
by  how  much  did  the  two  drops  differ  from  each  otlier? 
Recently  he  had  come  across  a.  dynamo  with  graphite  bru-shes 
where  the  negative  brushes  heated  very  considerably  inore 
than  those  on  the  other  pole.  The  matter  was  complicated 
by  the  swelling  of  the  graphite  brushes — a  feature  not  to  be 
lost  sight  of  in  defidgning  brush  holders — which  caused  them 
to  stack  one  by  one  in  the'  boxes,  and  so  overloaded  thoee 
which    remained    free    until   all    were   more   or   l^s   stuck, 
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Curiously  enough,  the  negative  brushes  which,  on  the  quasi- 
electrolytic  theory,  should  have  worn  more  than  the  others 
actually  wore  very  much  less,  and  there  were  other  altogether 
unusual    features.    Years   ago   he    had    come    across   a   case, 
which   was  never  satisfactorily  explained,   where  a  graphite 
brush  was  tried  to  improve  commutation  on  a  dynamo,  but 
could  not  be  adopted  because  it  converted  a  previously  normal 
maciine   into   one   hopele.ssly    under-compounded,   almost   as 
though   the   brush   deposited   a  semi-insulating   skin   on   the 
commutator.    He    (Mr.    Carter)    was  inclined   to   think   that 
the  brush  holders  should  be  set  even  less  than  i  in.  away 
from  the  commutator;  they  should  be  just  far  enough  away 
to  get  in  the  emery  or  carborundum  cloth  for  bedding  the 
brushes,    which    would   mean   about  0.0.5   in.   only.     The   im- 
portance of   the   insulated   brush   top   in   cases   where   there 
was  vibration  could  not  be  over-estimated,  as  it  prevented  the 
pres-sure  linger  digging  into  the  brush.     In  fact,  if  the  whole 
of  the  brush  box  could  be  insulated  from  the  brush  in  such 
circum.stances   much    of    the    difficulty    would    probably    dis- 
appear.    Loose  brushes  implied  chattering,  which,  sooner  or 
later,  le<l  to  a  mechanical  break  up  of  the  brush  with  disin- 
tegration of  the   flexible  connection,   and  other  disagreeable 
re.sailts.     Vv  hat  was  the  maximum  voltage  of  a  machine  using 
a    coi)ixn-    gra.plute,    mostly    copper,    brush?     He   had    found 
difiiculty  even   with   interpoles  in   a  plating   dynamo   giving 
i.5  volts,  but  was  iui^lined  to  put  the  limit  at  about  10  volts. 
He  pielerred  not  to  groove  mica,   but  to  use  a  brtLsh  suffi- 
rientl\    abra.sive   to  keep  it  down.     If  mica  tended  to  come 
lip  in   a   new  machine   persiste-nl  scouring   with   fine  carbor- 
andmn  cloth — emery  was  no  good  for  the  purpose — for  two 
or  three   weeks  would  often  entirely   save   the  trouble,   and 
only  if  it  persisted,  in  spite  of  everything,  was  it  necessary 
to  ti-y  different  brushes  or,   as  a  last  resort,   to  groove  the 
mica.    In  any  case  the  grooving,  if  well  and  cleanly  done, 
need  not  be  more  than  l/3'2  in.   deep,  as  the  prevention  of 
wear  it  ensured  woidd  mean  that  the  copper  w-ould  disappear 
only  very  slowly,  and  the  mica  need  not  be  regrooved  for  a 
long  time.     On  no  a<-oount  must  lubricant  ever  be -used  on  a 
commutator;  if  brushes  were  noisy  they  should  be  changed 
for  others  which  would  run  more  quietly.    He  had  occasion- 
ally  fomid   only   one   or  two   brushes   picking   copper  on   a 
machine,  and  merely  cleaning  the  contact  surface  was  not  a 
cure.    But  if  the  picking  w-as  due  to  the  commutator  being 
new.    and    not   having    a    good    skin    developed   on    it,    this 
isolated   picking   could   frequently   be  cured   merely   by   sub- 
stituting  a   new   brash   for  the  one   which   had   been   giving 
trouble.     It  would   almost  appear  as  if  the   copper  particles 
were  carried  scjnie  small  distance  into  the  brush,  thus  altering 
it  for  a   httle  of   its  length  behind  the  contact  surface,   so 
that  cleaning  still  left  a  surface  of  too  low  a.  resistance,  which 
tended   to   produce   abnormal   current   density   in    that   same 
brush  again,   so  causing  picking  to  continue;   whereas  if  a 
new  bnish  were  put  in.  and  the  commutator  had  begun  to 
get  a   new  skin  on  it.  the  tendency  to  start  picking  would 
have  disappeared. 

Mil.  Brown  (Bradford)  remarked  that  he  had  over  2-50 
types  of  brushes  to  tackle,  and  at  times  the  thing  was  really 
unwieldy.  Brush-holders  wei-e  wnupped  up  with  the  question  . 
of  bru.shes  themselves.  He  wondered  whether  something 
could  not  be  done  to  bring  out  a  standard  holder  which 
could  be  adapted  to  a  good  many  machines  at  lea.st.  but  he 
was  afraid  that  state  of  affairs  would  not  come  about  until 
those  who  built  motors  and  dynamos  gave  up  building  and 
making  them,  and  .started  manufacturing.  With  regard  to 
Ijrushes.  brush  holders  and  commutators  generally,  a  great- 
deal  could  be  done  to  .s^implify  matters  and  to  make  the  motor 
!ind  dynamo  much  cheaper  than  they  were  kit  present.  When 
he  talked  to  his  a.ssistants  about  bru.sh  troubles  they  suggested 
that  an  effective  way  out  of  the  diilrculty  was  to  scrap  all 
the  D.c.  machines  and  put  m  A.c.  There  was  common 
sense-  in  that.  He  thought  that  tests  must  be  made  on  the 
machine  it-self  by  the  user.  Although  a  machine  might  run 
well  on  a  six-  or  eight-hours"  test  at  tlie  makers'  works,  the 
full  results  were  not  seen  until  the  machine  had  been  in. 
the  u.-ser's  works,  and  h.i*l  been  in  ser\-iee  for  .some  time. 
It  seemed  to  him  that  .some  concerted  effort  ought  to  be  made 
by  the  users  or  manufacturers,  or  both  of  them,  to  try  to 
find  out  whether  some  of  the  dilTiculties  which  did  ari.^e 
could  not  be  cleared  away  by  some  effort  between  the  two 
by  givhig  the  machines  a  long  test,  or  something  of  that 
nature.  He  wondered  whether  three  qualities  of  any  good 
type  of  bru.sh  could  not  be  made;  soft,  medium,  and  hard. 
Many  mixtures  were  made  up  to  siuit  one  or  two 
particular  machines — that  might  have  to  be  done  in 
order  to  secm'e  effective  running  —  but  that  suggested 
something  wrong  with  the  design  of  the  machine. 
With  rega.rd  to  the  author's  statement  that  "  If  a 
small  proixjrtiou  of  copper  is  added,  the  effect  is  actually 
to  increase  the  resistance,"  he  (the  speaker)  would  like  to 
know  why  that  was  so.  He  had  been  told  that  by  adding  a 
small  amount  of  copper  to  a  brush  the  resistance  was  sensibly 
decreased.  .Apparently  the  author's  opinion  was  that  it  was 
not  quite  so.  The  question  of  mica  was,  as  the  author  truly 
said,  a  most  important  matter.  In  the  majority  of  cases  he 
had  found  that  ii  the  machine  did  not  nm  well,  grooving  the 
mica  as.sisted  it  con.siderably,  and  in  some  cases  entirely  over- 
came all  difficulties.  He  remembered  a  case  where  three 
fairly  large-sized  machines  would  not  run  beyond  a  few 
weeks  at  a  time  without  the  commutator  being  skimmed  up. 
It  did  not  matter  what  eort  of  brush  wa-s  used,  it  waa  an 


absolute  impossibility  to  make  the  machine  run  well.  The 
rnakers  spent  many  months  over  the  problem,  but  had  to 
give  it  up.  As  a  last  resort  the  mica  was  grooved,  and  no 
more  trouble  had  been  experienced  with  the  machine.  Cut- 
ting the  mica  was  becommg  a  common  practice.  It  was  a 
good  thing  to  do  if  one  was  getting  trouble  with  hard  mica. 
He  would  hke  to  put  in  a  plea  for  some  real  effort  to  be  made, 
particularly  in  the  smaller  sizes  of  machines,  to  see  whether 
It  was  not  possible  out  of  all  the  multipUcity  of  types  of 
holders  in  the  country  to  get  down  to  half  a  dozen  pat- 
terns. He  did  not  know  two  makers  who  both  used  the  same 
kind  of  holder.  He  was  certain  that  if  something  could  be 
done  on  those  lines,  if  it  did  not  cheapen  the  machine  itseK, 
it  would  make  for  satisfactory  work. 

Mk.  Sh.aw  desired  to  put  in  a  plea  for  standardisation. 
They  should  standardise  the  sizes,  the  pigtails,  and  the  tops, 
even  if  the  quahties  followed  later  on.  Ihe  space  devoted  to 
brushes  in  tus  stores  was  simply  amazing.  On  all  Che  large 
machines  he  had  anything  to  do  with  they  found  it  essential 
to  cut  the  mica;  the  running  was  more  satisfactory.  They 
had  had  a  lot  of  trouble  with  slip  rings  on  1,500-kw.  rotors. 
One  giade  of  brush  caused  trouble,  and  the  next  brush 
seemed  to  tear  the  slip  ring;  there  seemed  no  mean  between 
the  two. 

Mr.  W.iLKER  observed  that  there  was  plenty  of  scope  to 
iinpix)ve  the  proper  use  of  brushes.  The  box-type  brush- 
holder  was  the  liest  to  use  for  industrial  motoa-s.  He  en- 
dorsed the  expi-ession  with  regard  to  the  .standardisation  ol' 
bi-ushes;  personally  he  thought  they  ought  to  be  standardised 
with  regard  to  section  and  length.  His  employers  had  1,500 
motoi-s  on  hire,  and  it  could  be  imagined  the  trouble  they 
had  in  sending  out  to  faults,  which  were  very  numerous  so 
far  as  brushes  were  concerned.  He  beheved  there  were  300 
types,  of  brushes.  Whenever  a  brush  fault  occm-red  it  meant 
a  double  journey  for  the  motor  inspector.  He  considered  it  was 
essential  to  standardise  to  one,  two,  or  three  types  of  brushes 
in  sizes  only. 

Mi;    HijNter-Browx,  replying  to  the  discussion,  said  that 
si>arkiess  rtmning,  in  the  true  sense  of  the  term,  probably 
was  not  sparkless  running;  he  called  it  sparkless  when  one 
could  not  see  the  sparks,  though  in  reality  he  did  not  think 
it  ever  was  sparkless.    He  thought  that  the  passage  of  current 
from   a   fixed   box   to  a  revohing   commutator  or  slip  ring 
necessarily  meant  that  there   were  minute  arcs  underneath 
the   brush.    That   accounted   for   the   peculiar  shape  of   the 
contact-drop  curve,  and  for  the  fact — at  all  events  he  main- 
tained  it   was   a   fact— that   there   was   a   minimum   voltage 
below  which  no  current  w'ould  flow.     With  regard  to  cutting 
mica,  it  was  not  a  fair  demand  to  put  on  a  brush,   which 
had  to  run   on   a  commutator  running  at  a  speed  of  9,000 
ft.  per  min.,  the  duty  of  grinding  down  the  mica,  especially 
when    the    mica    was    an    unknown    quantity.     He    did    not 
advocate'  recessing   the   mica-  in   some  cases;   in   some  cases 
it  was  difficult.   At  speeds,  say,  of  4,000  ft.  per  minute  he  con- 
sidered there  was  a  great  deal  to  be  said  for  recessing,  and  in 
many  cases  it  was  essential.     If  it  was  done  an  abrasive  type 
of  bnish  might  be  used,  and  that  meant  a  longer  life  for  the 
commutator  and  for  the  brash,  and  he  thought  the  method 
of  trying  the  niacliine  tir.st  of  all  with  mic-a  flush  was  good ; 
it-  was  uni>ossible  to  predict  «ith  certainty  whether  it  would 
he  uhimately  neces,s;iry   to  recess  the  mic-a-  on  a  particular 
machine  or  not.    With  regard  to  the  curious  phenomena  of 
suction,    the   definite    fact   was   that   when    the   friction   was 
leduced  the  coefficiency  was  greath'  increased.      His  theory 
was   that  it    was   due   to   atmospheric   pressure   on   the   top 
of   the   brush.     He   agreed   with   Mr.   Carter  that   price  was 
not  an  indication  of  suitabiUty  or  quahty.    People  sometimes 
advocated   very    strongly    the   using   of   the   best   quality   of 
brashes.    What  was  generally  meant   by   that  was  a-  high- 
grade  brush   with  a  high  pric^;   that   did  not  mean  it  was 
the  best  brush  to  give  the  best  residts  on  any  given  machine. 
Suitability  must  be  determined  from  quite  a  different  point 
of  view.     Mr.   Carter  remarketl  that  they  had  succeeded  in 
using  a  .single  quality  of  brash  for  about  8.5  per  cent,  of  their 
machines.     That  was  a  v<'ry  interesting  fact,  but  the  curious 
thing  was  that  he  (Mi".  Brown)  oould  mention  several  other 
tinns  in  the  country  who  had  succeeded  in  doing  the  same, 
but  in  every  instance  each  linn  had  its  own  particulaa-  quahty 
of   brash.     No  two   firms'    brushes   were    the   same   quahty ; 
that  was  an  illustration  of  how  .subtle  the  differences  in  brash 
qualities  were.     .\s  to  the  difference  betueen  the  drop  at  the 
ix>sitive  and  negative  brush  that  was  a  point  which  he  had 
very    careiully   avoided    touching    upon    in   the    paper.      The 
reason  was  that  he  did  not  find  any  consistent  behaviour  in 
some    types.     With    regard    to   copper-graphite   brushes,    and 
brushes  made  of   graphite,   the   drop   at  the   positive   brush, 
speaking  in  a  motor  sense,   was  greater  than  the  negative. 
That   was   particularly    so   in    oopper-gi-aphitic    brushes,    the 
drop  was  very  much  greater  in  that  instance.     With  carbon 
brushes  it  varied  very  much  indeed,  often  the  negative  waa 
greater    than    the    positive.    A    completely    insulated    holder 
would   get   over  certain   difficulties,   but  it   woifld   introduce 
a  greater  one,   that  is  such   a  holder,   or  rather  the  brush 
inside  such  a  holder,  would  be  thermally  insulated  as  well  as 
electrically  insulated.    Unless  the  heat  was  got  away  a  de- 
structive teniperature  rise  was  bound  to  occur.    With  regard 
to  circulating  currents,  he  thought  they  were  troubled  much 
more   by   local   circulating   currents  than   they   were   by   cir- 
culating currents  between  spindles.     He  did  not  quite  know 
how  some  would  define  a  highly-marked  brush,  but  afisunjing 
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the  brush  to  consist  of  75  per  cent,  of  copper,  he  would  not 
expect  to  be  able  to  use  it  on  a  machine  above  about  10  volts. 
Ab  regarded  copper  picking,  he  fully  confirmed  the  remarks 
made  to  the  elicct  that  oace  a  brush  acquired  tlie  habit  of 
copper  picking  it  would  do  it  for  ever,  or,  at  all  events,  until 
a  lot  was  cut  off  from  the  contact  surface,  perhaps  half  an 
inch.  He  thought  it  was  probable  that  the  brush,  when 
picking  copper,  carried  high  currents,  at  least  local,  and  that 
those  spots  in  the  brush  were  graphitised,  which,  due  to 
their  low  resistance,  took  an  undue  shaxe  of  the  lo;id  even 
after  the  copper  had  been  thinned  off.  A  B.E..\.M.A.  Com- 
mittee was  sitting  on  the  standardisation  of  holders  que.stion. 
Naturally  there  was  a  good  deal  of  divei-sity  of  opinion,  but 
he  thought  that  definit-e  steps  would  be  taken  in  the  direc- 
tion of  standarujsinjj;  a  holder,  both  as  to  design  and  the 
.<!ize  of  the  brush  it  should  cai-ry.  Thei-e  would  probably  be  a 
couple  of  widths  and  at  least  three  or  tour  thicknessoii  of 
l)rush  in  each  width.  As  to  why  a  small  addition  of  copper  in- 
creased the  resistance  of  a  brush,  he  imagined  that  the  reason 
was  that  if  no  copper  \\as  used  the  whoile  of  the  graphite  oi' 
carbon,  or  combination  of  various  substances  used,  would 
become  well  bonded  together  in  a  homogeneous  mass,  and 
they  got  complete  continuity  in  the  direction  from  end  to 
end  of  the  brush,  but  if  a  sinall  quantity  of  copper  was  put 
in  the  particles  seemed  to  have  the  effect  of  breaking  up  that 
continuity,  making  a  series  of  httle  contact  resistances 
throughout  the  length  of  the  brush.  If  the  process  \yas  con- 
tinued, and  the  quantity  of  copper  increased,  a  point  was 
reached  where  the  benefit  of  tlie  conductivity  of  the  metal 
put  in  was  felt,  and  the  conductivity  of  the  brush  went  up. 
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(Continued  from  page  67.) 
In  view  of  the  difficulties  experienced  in  the  adjustment 
of  the  standard  compass  of  the  "  Great  Eastern,"  the  errors 
which  arise  from  the  length  and  aiTangement  of  the  needles 
were  ca.refully  studied  experimentaDy  by  Ck>mmander  Evans, 
and  mathematically  by  Archibald  Smith,  the  results  of  the 
investigation  being  given  in  a  combined  paper  in  the  Philo- 
sophical Transactions,  1861.  By  this  investigation,  the  authors 
arrived  at  a  remarkable  result,  namely,  that  by  a  certain 
arrangement  of  needles  on  a  compass  card,  in  place  of  a  single 
needle,  the  errors  due  to  length-of-needle  very  nearly  dis- 
appeared, and  that  the  particular  arrangement  necessary  for 
the  fulfilment  of  this  condition  was  the  very  one  which  had 
been  adopt-ed  in  the  construction  of  the  standard  Admiralty 
compass,  entirely  on  account  of  other  considerations. 


Fig.  6a. — Change  in  Distribution  of  Magnetism  with  Time. 

The  standard  Admiralty  compass  card  at  that  date  was 
provided  with  four  needles  arranged  as  in  fig.  7.  The  object 
of  this  particular  arrangement  was  to  ensure  that  the  moment 
of  inertia  of  the  system  about  all  diameters  was  the  same, 
a  condition  favourable  to  the  elimination  of  what  was  termed 
■'  wobbly  "  motion  of  the  card. 

The  coincidence  discovered  mathematically  and  demons- 
trated experimentally  by  Smith  and  Evans  "was  that  if  the 
poles  of  the  needles  in  the  two-needle  card  subtend  60  deg., 
or  in  the  four-needle  card  are  placed  at  equal  distances 
measured   circumferentially    from   the  extremities  of   the  60 
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deg.  chorda,  aa,  for  example,  in  fig.  7,  the  magnetic  erran 
due  to  length-of-needle  largely  disappear. 

For  the  purpose  of  producing  steadiness,  on©  naturally 
inclines  to  some  method  of  fluid  friction  damping,  but  for 
definite  practical  considerations,  to  be  later  discussed.  Lord 
Kelvin  dismissed  the  idea  of  fluid  damping.  He  rather 
6ought  to  render  the  card  inherently  stable  under  ordinary 
seagoing  conditions. 

The  other  intensely  practical  considerations  from  the 
mariner's  point  of  view  were,  as  usual,  prominently  before 
Lord  Kelvin.  The  card  must  stand  rough  handling,  it  should 
be  capable  of  deformation  and  yielding  to  stresses  and  of 
recovery  without  damage.    It  must  stand  the  weather  of  all 


Fu5.   7.— Standaud  Admiraltv   Compass   Cakij. 


climates,  intense  heat  and  cold,  prolonged  dryness  and 
humidity  without  warping,  while  the  pivot,  jewel,  or  even 
the  card  itself,  must  be  capable  of  replacement  at  a  moment's 
notice,  in  case  of  emergency,  by  spares  usually  provided  with 
the  outfit;  and  this  must  be  possible  without  hability  of 
damage  by  a  not  very  delicate-handed  navigator  under  un- 
favourable conditions  at  sea. 

I  cannot  do  better  than  to  repeat  here  Lord  Kelvin'a  own 
words :  — 

"The  problem  of  obtaining  a  compass  which  shall  be 
steadier  at  sea.,  and  shall  also  be  better  adapted  for  the 
IDerfect  correction  of  the  error  due  to  the  iron  ol'  an  iron 
ship,  or  of  cargo  carried  by  the  ship,  requires  : — 

"1.  For  steadiness,  a  very  long  vibrational  period  with 
small  frictional  error. 

"  2.  Short  enough  needles  to  allow  the  correction  to  be 
accmate  on  all  courses  of  the  ship  for  the  place  where  the 
adjustment  is  made. 
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Fig.  7a. 


Fig.  7b. 


"3.  Small  enough  magnetic  moment  of  the  needles  to 
allow  the  correction  of  the  quadrantal  error  to  remain  accu- 
rate to  whatever  part  of  the  world  the  ship  may  go." 

Lord  Kelvin  then  proceeds  to  describe  his  well-known 
compass  card  and  compass.  Speaking  of  the  card,  he  states 
that  the  weight  of  his  design  was  one-seventeenth  part  of 
the  weight  of  the  ordinary  10-inch  card  hitherto  in  common 


.,  infinite  current  sheets ;  m,  needle  ; 
w,  counterpoise ;  r,  rider, 

'iG    8  —Diagram  op  Magnetic  Fig.  9.— Practical  Form  of 
DisTEiBUiioN  Tester.  Distribution  Tester. 


use  in  the  best-found  merchant  steamers,  which  was  about 
6  ounces.  Further,  that  the  magnetic  moment  was  only 
about  one-thirteenth  part  of  that  of  the  two  needles  of  the 
ordinary  ten-inch  card  as  made  at  that  date,  and  was  so 
small  that  the  error  due  to  its  inductive  influence  on  the 
iron  globes  used  for  correcting  the  quadrantal  error  was 
practically  insensible. 

As  an   alternative  to  the  "  dry  "   compass  just  described, 
we  have  the  liquid  or  spirit-filled  compass.    The  liquid  type 
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is  undoubtedly  favoured  by  some  navigators,  on  account  of 

its  extreme  deadbeatiiess,  especiaUy  for  steering  purposes. 
In  smaU,  light  craft,  it  becomes  a  necessity  in  rough  weather, 
and  whenever  space  restrictions  do  not  permit  of  the  use  of 
a  10-in.  dry  card,  the  spirit  compass  should   be  resorted   to. 

This  type,  however,  is  by  no  means  perfect,  and  suffers 
from  the  disadvantage  that  it  is  very  much  overdampe^l, 
necessitating  an  undesirably  gi'eat  magnetic  moment,  and, 
consequently,  a  great  mass  in  the  moving  system. 

Some  idea  of  the  strength  of  needles  and  the  great  masses 
employed  in  the  cards  of  liquid  compasses  may  be  formed 
by  a  perusal  of  the  following  table,  comparing  a  lO-in. 
Kelvin  card  (dry)  with  vairious  makes  of  cao-d  for  liquid 
compasses. 


Comparison  op  Standard  10"  Dry  and  Some  Liquid  Cards. 

Time  of 
Dia-      Max.  Mag-        haU 

meter    length     Weight  Mom'nt   netic       period 


Naval  liquid  compass 
U.S.A.     Naval     ditto 


SJ-  35" 


1,200 
-i,060 

2,910 
3,270 


300    16  una 
l,50n  16 


In  the  case  of  the  liquid  compass  the  card  is  deviated  46'  and 
released  :  the  time  interval  between  the  lat  and  2nd  transit  of 
X-point  of  card  past  the  lubber  line  is  the  half  period. 

In  ordor  to  reduce  the  requisite  magnetic  moment,  one 
naturally  considers  how  to  reduce  the  moment  of  inertia  of 
the  cord.  But  when  the  moment  of  inertia  has  been  re- 
duced to  the  furthest  possible  limit,  the  magnetic  moment 
must  still  be  considerable,  if  we  are  to  have  a  moderately 
quick-actipg  card.  The  reason  is  that  the  effective  moment 
of  inertia  does  not  reside  solely  in  the  card,  but  partly  io 
the  fluid.  As  the  cai-d  oscillates,  the  liquid  in  the  imme- 
diate vicinity  of  the  card  is  dragged  backwards  and  forwards 
with  it,  and  this  has  the  effect  of  apparently  augmenting  the 
moment  of  inertia  of  the  card  itself. 

Thus,  when  we  have  reduced  the  moment  of  inertia  of  the 
solid  moving  sj'stem  to  the  furthest  possible  limit,   we  may 


■■ 

Mil 

1  1/  1 

v: 

n 

^ 

'\ 

■^ 

"3._"^ 

^ 

1 

/ 

'  "*• 

_i  ^ 

r]  "^ 

/ 

-' 

f' 

One  of  the  Needles  of  a  Kelvin  Dry 

Compass  ;  length  8'3  cm. ; 

diameter  0*l*2a  cm. 


Pig.  10. — Magnetic  Balance  Fig. 
FOR  Testing  Distribution. 


11. — SURF.ACE     DiSTRIBUTIO.N 

OF   Magnetism. 


find  the  effect  of  the  hquid  dragged  by  it  is  equivalent  to  a 
moment  of  inertia  several  times  as  great  as  that  of  the  card 
itself. 

We  have,  in  fact,  a  total  effect  of: — 

First,  loading  the  card  with  an  additjionaJ  moment  of  in- 
ertia; 

Secondly,  retarding  it  by  a  damping  torque  at  every  in- 
stant proportional  to  the  velocitj'. 

Both  of  these  effects  are  proportional  to  a  quantity  v/  m  p, 
where  m  is  the  coefficient  of  viscosity  and  p  is  the  density 
of  the  liquid.  If  we  can  materially  reduce  this  quantity, 
we  shall  materially  unprove  the  behaviour  of  the  compass. 
In  my  opinion,  a  real  improvement  is  to  be  looked  for  in  the 
spirit  compass  by  finding  a  more  suitable  subs-titute  for  the 
hquid  now  commonly  employed. 

In  elaborating  his  theory.  Smith  assumed  that  the  magne- 
tism might  be  considered  as  concentrated  at  points  near  the 
ends  of  the  needles;  while  this  is  legitimate  when  we  are  con- 
sidering the  couple  exerted  on  the  needle  in  a  uniform  field, 
it  is  not  strictly  legitimate  when  we  are  dealing  with  non- 
uniform fields. 

Let  us  assume  that  the  needle  is  symmetrically  magnetised 
about  its  centre  o,  and  that  we  have  an  amount  of  magnetic 
matter  (o-  Sr)  on  an  element  situated  at  a  distance  x  from 
o;  then 

N/2T,-Y<r«-'')/M  =  a, 

where  M  is  the  magnetic  moment  of  the  needle  and  a,  is  » 
certain   le.ngth. 


We  measure  a,  off  from  the  centre  of  each  needle,  and  eo 
dispose  them  that  the  points  thus  found  subtend  an  angle  of 
60  deg.  at  the  card  centre  (fig.  7a). 

This  is  the  necessary  modification  of  the  Arch.  Smith 
theory  when  we  take  into  account  distributed  magnetism  on 
the  needles. 

It  now  remains  for  us  to  see  how  we  determine  the 
amount  of  magnetic  matter  on  each  element  of  the  needle. 

Imagine  that  the  element  x  is  bounded  by  two  trans- 
verse planes,  and  that  we  can  in  some  way  create  a  uniform 
field  of  unit  intensity  vertically  downwards  between  these 
planes.  The  magnetic  matter  on  the  element  in  question 
will  then  experience  a  force  vertically  downwards  equal  to 
(o-  3a;)  dyne>s.  If  we  weigh  the  force  in  dynes,  the  reading 
of  the  balance  vrill  be  the  quantity  of  magnetic  matter  in 
c.G.s.  units. 

Next  consider  the  transverse  boundary  planes  are  infinite  cur- 
rent sheets  with  current  flowing  away  from  us  in  the  left- 
hand  plane,  and  towards  us  in  the  right-hand  plane,  as  shown 
by  the  crosses  amd  dots  (fig.  7b)  ;  suppose  that  the  current  in 
the  current  sheets  is  uniform  and  has  a  density  of  10/4  ir 
amps,  per  cm. ;  we  shall  have  no  magnetic  field  in  the  space  A 
to  the  left  of  the  cuiTent  sheets,  no  force  in  the  space  b  to  the 
right  of  the  sheets,   and   a   uniform   field  of   unit   intensity 


Fig.  12.— Torsion 
Dynamometer  for 
Magnetic  Moment, 


Fig.  13.— Torsion  DrNAMOiiETER  dj  Use. 


directed  vertically  downwards  in  the  space  between  the 
sheets.  We  may  thus  picture  to  ourselves  a  magnetic  bal- 
ance for  weighing  the  amount  of  magnetic  matter  on  each 
element  of  the  needle.  Such  a  balance  is  represented  con- 
ventionally in  fig.  8.  In  a  practical  apparatus,  however,  we 
have  to  get  round  the  difficulty  of  using  infinite  current 
sheets. 

Fig.  9  shows  a  further  development  of  the  balance  by 
which  we  axiive  at  the  desired  result.  Here  we  have  two 
cyUndric  current  sheets  of  convenient  dimensions  as  a  substi- 
tute for  our  infinite  plane  sheets. 

Thes*.'  cylindrical  sheets  are  obtained  by  taking  a  piece  of 
brass  tube  as  a  former,  and  overwinding  by  a  layer  of  fine 
wire  uniformly  spaced,  so  that  current  flows  uniformly  down 
the  outside  surface  of  the  cylinder,  and  uniformly  up  the 
inside  surface. 

If  the  distance  between  the  cylindrical  current  sheets  be 
small  compared  with  their  radii,  we  have  : — 

No  field  inside  the  inner  cylinder. 
No  field  outside  the  outer  cylinder, 
and  practically  a  uniform  field  in  the  annular  space  between 
the  current  sheets,  the  lines  of  force  being  circles  concentric 
with  the  cylinder,  and  b"ing.  in  transverse  planes. 

A  small  hole  is  drilled  through  the  sheets  through  which 
the  needle  under  test  passes.  The  magnetic  matter  situated 
in  the  annular  space  between  the  sheets  is  urged  laterally 
by  the  magnetic  force  existing  there,  and  the  force  is 
weighed  by  the  small  adjustable  weight  on  the  balance  arm. 
-Mother  form  of  .apparatus  which  I  have  found  convenient 
for  the  purpo.se  is  shown  in  fig.  10.  In  this,  the  force  on 
the  element  is  balancexl  against  the  earth's  directive  force  on 
the  whole  npedle.  The  complete  stand  is  mounted  on  a 
graduated  turntable,  and  rotated  in  azimuth  until  balance  ia 
obtained. 
If  H  =  earth's  horizontal  force, 

M  =  magnetic  moment  of  the  needle. 
8  =  angle   measured    from   the   meridian   at   which   bal- 
ance is  obtained, 
F  =  known  magnetic  force  in  the  annular  space, 
I  =  distance  from   pivot  to  mid   point  between   current 
sheets,  we  have 

H  M  sin  ^  =  F  i  (<r  St), 
h«nce  the  amount  of  magnetic  matter  on  the  element  Jr. 
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Fig.  11  shows  the  character  of  the  distribution  obtained  in 
the  caee  of  some  needles  used   in   com  pass  construction. 

In  making  use  of  the  aj-rangements  described,  we  must 
satisfy  ourselves  that  the  elTect  of  the  bulging  of  the  mag- 
netic field  out  of  the  small  hole  through  which  we  pass  the 
needle  does  not  produce  a  large  error.  But  if  the  apparatus 
be  properly  designed,  we  can  get  accurate  measurements  up 
to  about  5  mm.  from  the  end  of  these  needles. 

Having  detennined  the  magnetic  distribution,  we  have  all 
the  necessary  information  to  enable  us  to  determine  the 
length  o,,  and  hence  correctly  to  dispose  the  needles  in  the 
card. 

Figs.  12  and  13  show  a  very  convenient  apparatus  for 
meaeuring  quickly  the  magnetic  moment*  of  cards  without 
removing  them  from  their  containing  bowls.  It  consists  of 
a  glass  jar  inside  which  a  needle,  arranged  to  be  astatic  in 
the  eaxth's  field,  is  suspended  from  a  torsion  head.  Each 
element  of  the  needle  has  a  strength  of  about  600  c.G.s.  units, 
the  elements  being  separated  by  about  10  cm.  The  lower 
one  swings  clear  of  the  bottom  of  the  jar,  and  is  immersed 
in  damping  fluid.  The  spindle  is  supported  on  a  fibre  and 
controlled  by  a  toi-sion  spring,  the  endi  of  which  are  attached 
to  the  spindle  and  the  torsion  head  respectively.  The  spindle 
carries  a  pointer  which  moves  over  a  graduated  dial,  attached 
to,  and  moving  with,  the  torsion  head,  but  arraaged  to  be 
independently  rotatable,  so  that  it  can  be  set  to  zero  when 
the  tension  of  the  control  spring  is  zero. 

The  jar  is  placed  centrally  on  the  compass  bowl  glass,  and 
in  this  position  the  lower  element  of  the  astatic  combination 
comes  within  range  of  the  sensible  force  of  the  card  needle*. 
The  torsion  head  is  rotated  until  the  card  is  deflected  into 
the  E.-W.  position.  We  then  know  that  the  earth  is  acting 
upon  the  card  with  a  torque  equal  to  h  m,  and  since  the 
astatic  needle  is  co-axial  with  the  card,  the  torques  mutually 
exerted  between  card  and  astatic  system  are  also  H  M.  This, 
however,  is  the  only  magnetic  couple  acting  upon  the  astatic 
system,  and  it  must-,  therefore,  be  balanced  by  the  torsion 
of  the  control  spring.  Since  the  one  end  of  the  spring  is 
v-irtually  attached  to  the  dial,  and  the  other  to  the  pointer, 
the  position  of  the  pointer  on  the  dial  represents  the  amount 
of  torsion  of  the  spring. 

The  torsion  head  may,  therefore,  be  calibrated  to  read  m 
direct  for  any  place  where  h  is  known,  it  being  understood 
that  M  is  indicated  on  the  dial  when  the  torsion  is  such  that 
the  card  under  test  is  deflected  into  the  E.-W.  meridian. 

Where  a  very  powerful  cajd  is  under  test,  it  may  be 
defl6ct«d  by  only  30  deg.,  in  which  case  the  readings  of  the 
torsion  head  must  be  doubled.  It  wUl  be  observed  the 
accuracy  of  the  device  depends  upon  :  — 

1.  The  astaticism  of  the  system,  which  is  readily  tested 
and  adjusted  from  time  to  tipie ;  and 

2.  The  calibration  of  the  control  spring.  It  in  no  way 
depends  upon  the  strength  of  the  needles  of  the  astatic  sys- 
tem, or  upon  their  distance  from  the  card. 

For  the  purpose  of  measuring  moments  of  small  magnets, 
the  apparatus  is  completed  by  the  addition  of  a  special  dry 
bowl  and  card  (without  magnets)  provided  with  a  cradle 
upon  which  any  small  magnet  may  be  placed. 

Having  measured  the  magnetic  moment,  the  moment  of 
inertia  is  most  easily  deteirmined  by  calculation  from  the 
period  of  vibration. 

{To  be  concluded.) 
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The  War  and  the  Nitrogen  Industry.— In  a  paper  read 
betore  the  American  Electrochemical  Society,  Mr.  W.  S. 
Landis  states  that,  according  to  the  best  available  statistics, 
ten  years  ago,  or  in  1908,  the  world's  production  of  nitrogen 
in  the  form  of  Chilean  nitrate  and  of  sulphate  of  ammonia 
was  equivalent  to  only  503,000  shart  tons  of  nitrogen.  In 
1914,  at  the  outbreak  of  the  war,  the  producing  i-ate  of  the 
world  in  short  tons  of  chemical  nitrogen,  according  to  the 
best  available  statistics,  is  given  in  the  following  table  :  — 

,  Nitrogen,  short  tons. 

Nitrate  of  soda       425,000 

Sulphate  of  ammonia      285,000 

Arc  process  products        11,000 

Cyanamide  products         31,00(1 

Synthetic  ammonia  and  miscellaneous         ...  12,000 

Total— short  tons  nitrogen      764,000 

In  1919  the  producing  capacity  of  the  world,  including  the 
United  States  Government  nitrate  plants  now  under  con- 
struction, is  estimated  to  be  as  follows  : — 

Nitrogen,  short  to  ns 

Nitrate  of  soda         520,000 

Sulphate  of  ammonia       330,000 

Arc  process  products        15,000 

Cyanamide  products         360,000 

Synthetic  ammonia  and  miscellaneous          ...  116,000 

Total — short  tons  nitrogen      1,341,000 

-As  relates  to  the  world  as  a  whole  there  has  not  been  the 
greait  over-e.xpansion  of  producing  capacity  that  most  people 
beheved.  ITie  available  nitrogen  supply  expanded  under  the 
influence  of  war  only  to  the  point  any  one  would  have  pre- 
dicted in  the  spring  of  1914  from  a  study  of  its  past  statistics. 
Undoubtedly  the  demand  will  drop  off  somewhat  with  the 
advent  of  peace,  but  with  the  anticipated  high  food  prices 
continuing  for  some  time  afterward,  this  drop  in  nitrogen 
consumption  should  not  be  excessive.  On  the  other  hand, 
many  plants  erected  under  the  wartime  emergency  are  so 
located  geographically  and  economically  that  operation  after 
the  emergency  is  past  will  be  impossible.  We  naay,  therefore, 
expect  a  material  reduction  in  producing  capacity.  That  the 
decrease  in  demand  and  in  production  wiU  be  somewhat  of 
the  same  order  is  at  leaat  a  plausible  aesumptiwi. 
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THE     INDUSTKIAL     SITUATION    AND 
"WHITLEYISM." 
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Nobody  in  the  industrial  world  is  surprised  that, 
hostilities  against  the  Central  Powers  having  ceased, 
we  find  ourselves  amid  wars  and  rumours  of  wars 
at  home.  It  was  quite  expected  that  it  would  be  so, 
though  perhaps  some  of  us  had  imagined  that  we  should 
have  been  permitted  to  dwell  together  in  comparative  unity 
until  Peace  was  actually  signed.  The  reason  for  our 
disappointment  is,  doubtless,  to  be  found  in  the  conditions 
that  have  proved  to  be  inseparable  from  the  more  or  less 
sudden  cessation  of  war  manufacturing  ;  but,  if  we  may  be 
permitted  to  be  quite  frank,  the  cause  is  also  to  be  found 
in  the  selfishness  of  our  human  nature.  We  are  reluctantly 
driven  to  the  view  that  we  never  should  have  preserved  the 
semblance  of  a  solid  front,  enabling  us  to  defeat  the  most 
abominable  of  foes,  unless  the  "  working  classes,"  as  we 
used  to  call  them,  had  received  plenty  of  money  and  practi- 
cally every  demand  that  they  had  thought  fit  to  present. 
We  are  a  great  people,  but  we  are  the  same  people,  in 
some  important  respects,  as  before  the  war,  notwithstanding 
all  the  purifying  influence  of  our  common  losses  and  our 
common  anguish.  We  are  racking  our  brains  to  secure  a 
League  of  Xations  to  prevent  international  catastrophe  by 
establishing  the  framework  around  which  a  common 
brotherhood  may  grow,  but  no  League  of  Nations  can 
prevent  internal  disagreement  and  strife  :  only  a  league  of 
all  the  classes  and  interests  within  the  British  nation  can 
safeguard  us  in  this  respect.  Who  at  this  moment  in- 
telligently reading  the  signs  can  say  positively  that  we  are 
ready  for  that  ?  Yet  unless  we  can  move  more  rapidly  than 
we  have  been  doing  in  such  a  direction,  prosperous  living  will 
be  impossible  for  anybody  before  very  long.  We  are  al 
advancing  our  needs  and  our  claims — sometimes  legitimately. 
nomdim's  not— for  "  something  more."  Where,  in  the  last 
stage,  is  it  to  come  from .'  Perhaps  the  most  general 
demand  is  for  a  larger  share  of  the  return  made  as  the 
result  of  the  employes'  efforts,  a  demand  made  for 
reducing  the  employer's  share  of  the  profit  on  his 
capital,  original  or  increased,  as  the  result  of  labour's 
activities,  or  for  lessening  the  rate  of  the  dividend  on 
the  capital  invested  by  outsiders  whom  we  call 
share  or  stock  holders.  But,  as  matters  stand,  those 
reductions  cannot  be  introduced  without  capital,  the 
life-blood  of  industry,  being  alienated  and  enterprise 
starved,  unless  the  cost  of  the  articles  of  which  we  are 
all  consumers  is  raised  to  remnnerate  both  Labour  and 
Capital.  We  have  seen  scores  of  times  during  the  war  how 
this  sort  of  thing  operates,  and  now  that  we  are  "  settling 
down  "  (save  the  mark !)  to  Peace,  we  see  it  again.  The 
miners  make  demands  for  higher  wages  and  shorter  hours, 
which,  in  the  absence  of  more  efficient  service  per  man, 
means  that  we  all  pay  still  more  per  ton  for  our  household 
fuel  and  so  much  more  per  thousand  feet  of  gas.  The  educa- 
tional authorities  put  up  the  salaries  of  teachers,  muni- 
cipal employes  gain  their  advances,  and  they  and  we 
together  grumble  because  onr  local  rates  have  reached  un- 
conscionable figures.  The  railway  men  make  their  demands 
and  we  pay  more  for  travel  ;  the  rates  for  goods  trafl[ic  will 
also  bear  the  burden,  and  industry  must  be  handicapped  by 
costlier  fuel  and  costlier  transport.  We  tax  house  property  to 
such  an  extent  that  it  reaches  almost  the  breyking-strain 
point,  and  at  tlic  first  opportunity  the  landlord  must  transfer 
the  burden  to  the  tenant,  or  the  property  will  not  be  worth  the 
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holding.  Tet  we  all  live  in  the  hope  that  the  cost  of 
living  will  go  down — some  day  !  We  seem  to  be  in  a 
glorious  state  of  chaos,  and  the  end  is  not  in  sight.  Indeed, 
perhaps  we  are  but  at  the  beginning  of  our  troubles — are 
there  not  public  prophets  who  say  that  "  two  months  hence," 
or,  "  at  any  rate,  by  next  October,"  we  shall  be  at  the 
maximum  point  of  unrest  ? 

It  is  easy  to  be  gloomy  deans ;  to  review  the  situation 
and  the  tendencies  thus  :  to  criticise  each  other  ;  yet  while 
we  watch  the  barometer,  it  is  incumbent  upon  us  also  to 
prepare  to  weather  the  storm  or  avoid  for  the  people  generally 
the  effects  of  some  of  its  ravages.  We  might  prevent  even  the 
storm  itself  if  we.  as  a  nation,  sat  down  in  the  right  spirit  and 
with  a  very  definite  determination  to  that  end.  Some  effort 
along  that  line  has  been  made — it  was  very  slow  and  half- 
hearted at  first,  though  it  is  more  progressive  and  spirited  now 
— by  the  propagation  of  what  Judge  Parry  has  aptly  described 
as  "  Whitleyism."  Industrial  Councils  have  been  set  up  in  a 
number  of  important  industries,  and  good  influences  are  at 
work  in  consequence.  But  some  other  leading  industries 
will  not  touch  it.  Who  is  to  blame  ?  The  Government 
was  right  at  the  beginning  very  slow  in  bringing  out  for 
exhibition  its  Whitley  baby  ;  yet  its  spokesmen  praised  its 
juvenile  merits,  and  believed  it  to  contain  elements  of  great 
promise  when  it  became  more  fullydeveloped.  And  then  what 
did  the  Government  do  ?  LeftittostarvesofarasGovernment 
sincerity  was  concerned.  What  was  the  reason  for  such  action  ? 
Why  did  not  the  Government  prove  to  the  industrial  people  of 
the  kingdom  that  its  beliefs  in  Whitleyism  were  so  sincere 
that  it  would  adopt  it  for  Government  industries — for 
Government  departments  which  could  be  considered  fairly 
comparable  with  private  undertakings  ?  According  to 
Judge  Parry's  most  excellent  criticism  at  last  week's  meeting 
of  the  Industrial  Reconstruction  Council,  it  is  the  Treasury, 
and  the  Treasury  alone,  that  is  responsible  for  the  turning 
down  of  Whitleyism  for  Government  departments.  Let  the 
Treasury  consider,  then,  in  these  serious  times  how  much  it 
has,  or  may  have,  to  answer  for.  It  is  inconceivable  to  us 
who  do  not  know  the  whole  story,  that  permanent  officials- 
even  a  department  which  is  hoary  with  age,  doubtless  has 
settled  down  in  a  rut,  and  needs  blowing  out  with  explosives 
— ^should  be  permicted  to  obstruct,  because  of  precedents,  or 
objections  to  new  departures,  or  because  of  inability  to  face 
the  fresh  breezes,  the  newer  atmosphere,  of  these  days,  the 
course  of  a  movement  which  might,  if  the  Government 
example  were  available,  make  a  far  more  speedy  advance. 
Who  can  pretend  to  be  surprised  if  some  reply  to  the 
Government  commendation  of  Whitleyism,  "  PhysiciaUj 
heal  thyself !  "  ? 

If  masters  and  men  are  to  co-operate  in  the  efficient 
conduct  of  industrial  undertakings,  through  Industrial 
Councils  and  Committees,  which  should  be  able  to  obviate 
many  disturbances  such  as  are  now  prevalent  in  many 
directions,  the  employes  require  to  have  confidence  in  the 
proposed  principle.  The  men  will  have  nothing  to  do  with 
Committees  which  are  to  do  nothing  but  talk.  There  is  an 
inclination  still  to  leave  them  alone  as  traps  or  devices 
which  will  prevent  the  fulfilment  of  what  they  regard  as 
their  legitimate  right — a  larger  voice  in  the  conduct  of  the 
business  in  which  they  are  employed,  and  a  reasonable 
share  in  the  profits  which  it  can  be  made  to  produce. 
If  they  can  be  brought  to  see  that  in  Whitleyism  there  is 
to  be  found  the  only  practical  scheme  yet  announced  for 
securing  that  end,  their  indifference  or  opposition  may  be 
transformed  to  sympathetic  Jistening  and  possibly  active 
support.  But  the  Treasury^— a  Department  of  the  Govern- 
ment itself — Government  which  ought  to  be  bringing  its  whole 
mind  and  influence  into  the  task  of  securing  industrial  peace, 
is  blocking  the  way  in  this  very  necessary  enterprise,  as  it  has 
too  often  done  with  others  in  the  past.  How  long  will  men  put 
up  with  it  ?  The  Treasury  seems  to  have  unlimited  authority 
— even  a  decision  of  the  War  Cabinet  that  the  Whitley  prin- 
ciple be  applied  to  Government  Departments  where  opera- 
tions were  similar  to  those  of  outside  industries,  was  set 
aside  I  As  Judge  Parry  remarked  :  "  The  Treasury  needs 
to  be  converted "  ;  and  a  right  spirit  has  to  be  renewed 
within  the  bureaucracy. 

So  loag  as  Whitleyism  is  taboo  in  Whitehall  who  can 
wonder  that  it  is  taboo  elsewhere  also  ? 


A    NATIONAL     INDUSTRIAL 

COUNCIL   FOR   THE    ELECTRICITY 

SUPPLY    INDUSTRY. 


The  electric  supply  industry  is  at  the  present  moment  at 
the  cross  roads  of  what  is  in  essence  a  most  revolutionary 
venture.  The  proposed  constitution  of  a  National  In- 
dustrial Council  for  the  industry  is  now  before  the  various 
.^Associations  and  Trade  Unions.  The  industry  is  practically 
committed  to  the  formation  of  a  representative  Council,  but 
the  crucial  question  of  the  scope  of  its  activities  is  now  up 
for  decision.  Curiously,  however,  there  exists  in  the  minds 
of  many  who  are  vitally  interested  in  the  electric  supply 
industry  a  great  vagueness  as  to  exactly  what  is  an  Industrial 
Council,  and  even  a  greater  uncertainty  as  to  what  practical 
bearing  it  will  have  on  the  every-day  working  of  individual 
undertakings.  Needless  to  say,  therefore,  there  seems  to  be 
a  none  too  serious  appreciation  of  the  importance  of  settling 
the  constitution  on  the  most  politic  and  judicious  lines.  In 
the  narrowest  limits  the  Industrial  Council  (consisting  of 
representatives  from  the  Employers'  Associations  and  from 
the  Trade  Unions)  would  settle  rates  of  wages  and  con- 
ditions of  labour.  In  its  widest  scope  it  extends  to  pro- 
blems of  co-partnership  and  what  is  practically  a  share 
in  the  administration  of  the  undertakings.  The  in- 
dustry is  at  the  present  moment  called  upon  to 
define  what  the  limitations  shall  be.  But  in 
dealing  with  the  matter,  it  is  very  necessary 
that  a  broad  politic  outlook  should  he  maintained.  The 
Industrial  Council  is  the  solution,  proposed  by  the  Ministry 
of  Labour,  of  the  present  difficulties  of  dealing  with  Labour 
troubles.  The  ever-increasing  conflict  between  Capital  and 
Labour  threatens  all  industries  alike  with  disaster.  The 
Ministry  of  Labour  find  that  the  only  pal  liative  is  the  formation 
of  Councils  where  both  sides  may  meet  and  come  to  some 
sort  of  temperate  settlement  on  the  various  questions  raised 
by  Labour.  The  new  Industrial  Council  would,  of  course, 
supersede  the  present  Conference  of  Electric  Supply  Asso- 
ciations, which,  in  a  tentative  way,  is  at  present  exercising 
certain  of  the  functions,  so  far  as  its  limited  consultative 
powers  will  allow.  Incidentally,  it  is  interesting  to  note 
that  the  question  of  the  Council  is  raising  a  somewhat 
novel  problem.  Old-fashioned  labour  trouble  was  a  case  of 
"masters"  versus  "  men."  In  the  electricity  supply  industry, 
consisting  of  municipal  undertakings  or  limited  companies, 
there  are  no  masters  in  this  sense.  The  question  has  come 
up  (as  in  the  E.P.E.A.  controversies)  as  to  whether  chief 
engineers  are  "  masters " — or  where  the  line  is  to  be 
drawn.  The  modern  problem  has  virtually  shifted  from 
a  controversy  between  masters  and  men  to  one  between 
Labour  (including  even  the  highest  ranks)  and  Capital 
in  the  abstract.  The  proposed  Industrial  Councils  are, 
in  fact,  practically  called  into  being  to  adjudicate 
on  the  very  advanced  economic  problem  of  the  proper  pro- 
portion of  profits  claimable  by  the  providers  of  capital 
only  as  against  that  equitably  due  to  the  workers  whose 
energies  resulted  in  the  producing  of  such  profits  over  and 
above  normal  interest.  A  glance  at  the  scope  of  the  In- 
dustrial Councils  will  show  that  this  is  practically  the  basic 
idea.  It  is  in  this  sense  that  we  say  that  the  industry  has 
now  before  it  a  quite  revolutionary  measure,  and  one  which 
cannot  be  dealt  with  by  the  one-time  convenient  expedient 
of  "  shelving." 


Electrified 
Seed. 


Last  week  we  published  an  interesting 
statement  regarding  the  electrical  treat- 
ment of  seed,  which  has  been  so  widely 
adopted  in  the  south-west,  from  the  pen  of  Mr.  H.  H. 
Dunn,  a  well-known  seed  expert ;  to-day  we  print  the  views 
of  Dr.  Charles  Mercier,  who  has  taken  a  prominent  part  in 
the  development  of  the  process  during  the  past  three  years. 
We  are  very  pleased  to  place  these  articles  before  our  readers, 
first,  because  we  have  received  many  inquiries  regarding 
the  subject,  and,  secondly,  because  we  have  for  very  many 
years  devoted  special  attention  to  the  uses  of  electricity  in 
agriculture,  and  wish  to  keep  our  readers  informed  about 
every  new  development  in  connection  with  it. 
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The  evidence  that  has  accumulated  with  regard  to  the 
results  of  the  electrical  treatment  of  seed  must  be  admitted 
to  have  attained  considerable  volume,  and  the  subject  is 
clearly  well  worth  careful  investigation ;  the  process 
described  is  simple  and  inexpensive,  and  the  increase  in 
yield  is  of  unquestionable  importance.  Hence,  whatever, 
be  the  true  cause  of  the  increase,  the  advantatre  of  employing 
the  process  appears  to  be  beyond  dispute.  Our  only  doubt 
is  whether,  in  fact,  the  result  is  due  to  the  electrification  or 
merely  to  tbe  chemical  action  of  the  treatment.  We  find 
that  some  half-dozen  patents  have  been  taken  out  by  the 
promoters,  Messrs.  C.  E.  de  Wolf  and  H.  E.  Fry,  nearly  all 
of  which  possess  in  common  the  feature  of  soaking  the  seed 
iu  a  solution  of  nitrate  of  soda,  sulphate  of  ammonia,  or 
other  artificial  fertiliser,  followed  by  a  drying  process. 
Variations  are  mentioned — such  as  spraying  with  petroleum, 
the  use  of  radio-active  solutions,  exposure  to  ultra-violet 
rays,  &c.,  and  usually  the  passage  of  a  small  current  (^  to 
1]  amperes,  at  200  volts)  through  the  mass  of  the  grain  in 
a  wooden  tank  for  a  few  hours  is  specified  ;  but  in  one  case 
(in  1914)  no  electrical  treatment  is  used.  We  should  like 
to  know  whether  any  considerable  fraction  of  the  current 
passes  through  the  substance  of  the  grains  ;  and,  if  it  does, 
whether  it  exercises  any  beneficial  effect  upon  the  organism. 
The  simplest  way  of  putting  the  matter  to  tbe  test  appears 
to  be  to  subject  two  similar  samples  of  seed  to  the  process, 
omitting  the  electrical  treatment  in  the  case  of  one  of  them, 
and  to  sow  them,  with  a  third  sample  wholly  untreated, 
under  identical  conditions. 

We  do  not  deny  the  possibility  that  the  electrical  treat- 
ment may  be  essential  to  success  ;  but  we  should  be  glad 
to  have  the  fact  demonstrated  by  trial. 

[Since  writing  the  foregoing  we  have  found  that  iu  a 
letter  to  a  contemporary.  Dr.  Slercier  states  that  the  test 
suggested,  and  other  tests,  have  been  earned  out  repeatedly 
by  Mr.  Fry,  and  have  proved  conclusively  that  while  simply 
soaking  and  drying  the  seed  produces  an  increase  in  the 
crop,  the  effect  is  not  nearly  so  great  as  it  is  when  the 
electrical  process  is  employed.] 


Receiving  the  report  of  the  Committee 

Ek"trlcUy        apP^inted  by  the  Council  of  the  I.E.E.,  on 

Supply.  Tuesday,  last  week,   we   were   unable  to 

give  its  terms  mature  consideration  before 

going  to  press  ;    hence,  while  we   drew   attention    to    its 

leading  features,  we  were  obliged  to  defer  our  comments 

for  the  time.     Since  then  we  have  considered  the  matter  at 

leisure,  and  have  come  to  the  conclusion  that  in  certain 

respects  it  is  by  no  means  satisfactory. 

In  the  first  place,  the  constitution  of  the  Committee  was 
distinctly  one-sided  ;  it  was  very  unfortunate  that  the  two 
municipal  associations  that  were  invited  to  take  part  were 
not  represented  on  the  Committee,  but  even  if  they  had 
been,  their  four  representatives  would  have  been  far  too  few 
adequately  to  impress  the  views  of  the  municipal  authorities 
upon  the  Conference.  Moreover,  these  are  not  the  only 
municipal  bodies  which,  in  view  of  their  importance  andof 
the  constitution  of  the  Committee,  might  justly  have 
claimed  representation  upon  that  body.  Thus  the  Committee 
was  composed  almost  entirely  of  manufacturers  and  com- 
panies engaged  in  electricity  supply  and  traction,  and  was 
thereby  laid  open  to  the  charge  which  was  immediately 
levelled  against  it — that  it  represented  not  the  electrical 
industry  as  a  whole,  but  the  commercial  branches  of  it, 
whose  unanimity,  we  are  informed,  was  "  impressive." 

The  accuracy  of  the  conclusions  arrived  at  and  embodied 
in  what  we  may  call  tbe  preamble  of  the  case  stated  by  the 
Committee  in  Sec.  7,  paragraphs  a  to  </,  is  unimpeachable  ; 
the  views  there  expressed  are  in  the  main  identical  with 
those  formulated  by  tbe  Board  of  Trade  Committee  on 
Electric  Power  Supply,  which  have  been  amply  endorsed  by 
the  great  mass  of  opinion  in  electrical  circles  throughout 
the  whole  country.  But  in  paragraph  e  the  brake  is  put  on 
pretty  hard  ;  and  while  the  statement  that  the  Board  of 
Electricity  Commissioners  should  be  set  up   immediately 


will  meet  with  almost  universal  approval,  which  will  extend 
also  to  the  definitions  of  duties  to  be  assigned  to  the  Board 
contained  in  paragraph/,  the  nest  paragraph,  if  adopted  by 
Government,  would  knock  the  bottom  out  of  the  whole 
scheme.  "  The  functions  of  the  Board  should  be  exclusively 
judicial  and  advisory.  Strenuous  objection  is  urged  against 
the  granting  to  the  Board  of  administrative  powers.  .  .  . 
The  powers  of  the  Commissioners  should  be  limited  to 
examining  schemes  brought  before  them."  Have  we  not 
long  enough  been  governed  by  King  Log,  that  we  should 
have  another  wooden  idol  thrust  upon  us  ?  The  Committee 
goes  on  to  say  (par.  A)  :  "  The  preparation  of  such  schemes 
.  .  .  should  be  left  as  a  matter  of  free  and  natm-al 
development  to  the  initiative  of  undertakers  .  .  . 
opponents  would  be  entitled  to  be  heard  against  such  Bills 
in  the  usual  way,"  and,  of  course,  the  Parliamentary  counsel 
would  receive  the  usual  fees — "  business  as  usual,"  in  fact. 
Yet  the  Committee  has  declared  the  necessity  of  drastic 
reform  in  spirit  and  letter,  of  the  treatment  of  the  problem 
of  electrical  generation  and  distribution  on  broad  lines,  and 
of  the  provision  of  simple  forms  of  procedure  in  obtaining 
powers  for  electrical  utilities  of  all  kinds.  How  can  drastic 
reforms  be  obtained  by  substituting  for  the  existing  system 
of  administration  its  counterpart  ?  or  national  problems  be 
treated  on  broad  lines  by  way  of  local  schemes  ?  or  pro- 
cedure be  simplified  by  merely  varying  it  in  appearance 
without  changing  the  substance  ? 

Admirable  as  are  the  expressed  intentions  of  the  Com- 
mittee, these  recommendations  appear  to  us  to  be  but  lame 
and  impotent  conclusions.  We  feel  that  the  policy  ad- 
vocated by  the  Committee,  while  ostensibly  in  accordance 
with  the  scheme  of  the  Committee  on  Electric  Power  Supply, 
would  in  fact  to  a  great  extent  rob  it  of  its  vitality  and 
effectiveness.  The  country  needs — and  demands — a  funda- 
mental root  and  branch  reform,  such  as  can  only  be  cai-ried 
out  by  a  competent  authority  arm^d  with  executive  powers, 
and  It  wants  it  quickly.  Under  this  nerveless  figurehead 
of  an  authority  the  hope  of  reform  would  be  deferred  till 
most  of  us  were  in  our  gi'aves. 

Let  us  have  a  vigorous,  determined,  self-reliant  body  of 
expert  Commissioners  to  tell  us  what  to  do — and  to  see 
that  it  is  done ! 

We  may  add,  for  the  benefit  of  possible  correspondents, 
that  we  are  acquainted  with  ^sop's  Fables. 


The  proposal  of  the  Committee  appointed 
Electrical^        for  the  purpose   by  the  Council  of   the 

W^r  Memorial  Institution  of  Electrical  Engineers,  to 
establish  a  War  Memorial  Fund  in  honour 
of  the  members  who  have  made  the  supreme  sacrifice  in  the 
war,  is  one  which  must  meet  with  a  cordial  response  in  the 
hearts  of  all  their  brother  membei-s.  Particulars  of  the 
scheme  are  given  in  our  "  Notes "  to-day,  from  which  it 
will  be  seen  that,  in  addition  to  a  permanent  record  in  the 
Institution  building,  a  fund  is  to  be  provided  to  assist  the 
wounded  and  disabled,  and  the  dependents  of  those  who 
have  suffered  or  have  been  killed  in  the  war — a  plan  which 
will  command  approval. 

The  cost  of  the  permanent  memorial  will  be  a  fixed  and 
final  amount ;  the  maintenance  scheme  will  be  a  running 
charge,  continuing  for  many  years,  and  it  behoves  us  all 
who  are  members  of  the  Institution  to  do  om-  utmost  to 
ensure  that  the  fund  shall  be  worthy  of  the  Institution  and 
of  the  great  cause  to  which  it  will  be  devoted.  Our  com- 
rades have  cheerfully  given  all  that  it  was  in  their  power 
to  give— and  in  doing  so  they  have  also  mortgaged  the 
happiness  and  welfare  of  their  loved  ones,  whom  we  still 
have  with  us  ;  let  us  honour  the  sublime  trust  that  is  laid 
upon  us,  let  us  discharge  this  sacred  debt,  so  far  as  money 
can  dischai'ge  it,  to  the  uttermost  farthing,  and  let  us  not 
forget  that  money  alone  can  never  make  good  the  loss  that 
these  have  undergone.  We  should  rejoice  that,  in  the 
absence  of  our  comrades,  these  their  dear  ones  remain  to  us ; 
upon  them  we  can  bestow  the  tokens  of  our  admiration, 
affection,  and  gratitude,  not  as  a  burden  but  as  a  sacred 
duty  which  it  is  an  honour  to  fulfil, 
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THE     SIEMENS      &      HALSKE     CO.     ON     THE 
SITUATION. 


BRITISH      ELECTRICAL     TRADE      IN      CHINA. 


III. — TuK  Uewakds. 


Wk  recently  reprocUiceii  an  alistiact  of  the  speech  which 
Herr  Wnlter  Rathenau  delivered  at  the  annual  meeting  of 
the  A.E.G.  It  may  now  be  of  interest  to  quote  also  from 
the  address  which  the  chairman  of  the  Siemens  &  Halske  Co. 
submitted  to  the  shareholdere.     He  said  : — 

The  chanires  which  had  taken  place  since  the  beginnins; 
of  August  had  brought  about  conditions  which  were  of  very 
serious  significance  to  the  whole  of  German  industry.  The 
Armistice  and  the  immense  demands  of  the  Allied  Powers, 
the  occupation  of  the  left  bank  of  the  Rhine,  and  the  stand- 
still of  a  large  part  of  the  industry  on  the  right  bank  of 
the  river,  had  placed  all  industries  in  a  critical  situation, 
which  was  greatly  accentuated  through  the  revolution.  The 
past  two  months  had  not  been  characterised  by  devotion  to 
work  in  order  to  reconstruct  industry,  but  they  represented 
a  growing  process  of  dissoluDion  of  industrial  work  and  of 
anarchy.  The  works  were  no  longer  centres  of  production 
in  the  old  sense  of  the  word.  Political  agitation,  election 
meetings,  strikes  and  demonstrations,  occupied  the 
time  of  the  workmen.  A  wages  movement  of  the 
most  extreme  violence  had  proceeded  simultaneously  with 
an  increasing  indisposition  to  work,  and  a  rapid  decline  in 
the  average  efficiency  of  the  workmen.  Whilst  wages 
movements  were  accustomed  to  take  place  in  times  of  active 
and  remunerative  employment,  the  present  agitation  started 
when  the  war  orders,  which  had  formed  the  principal  source 
of  activity,  were  cancelled. 

An  approximately  adequate  substitute  for  war  contracts 
in  the  form  of  peace  orders,  kowever,  was  not  forthcoming  ; 
it  would  not  arrive  so  long  as  everything  in  the  country 
was  topsy-turvy  and  until  the  danger  of  Bolshevism  was 
removed.  The  number  of  workmen  employed,  who  received 
large  additions  to  their  ranks  through  the  return  of  men 
from  active  service,  and  the  amount  of  the  wages  and 
salaries  which  the  company  was  compelled  to  pay,  were  in 
a  still  greater  disproportion  to  the  work  performed.  This 
disproportion  already  endangered  most  seriously  the  main- 
tenance of  working  much  longer.  On  the  other  hand, 
demands  were  put  forward  which  implied  an  increase  of 
about  50  per  cent,  in  wages  and  salaries.  The  concessions 
thereupon  made  were  of  considerable  extent.  If  the 
efficiency  further  declined  simultaneously  with  these  con- 
stantly-growing expenses — an  efficiency  which  had  already 
receded  to  one-third — and  if  orders  continued  to  come 
sparingly  to  hand  while  great  difficulties  stood  in  the  way 
of  raising  sale  prices,  an  enqilibrium  between  receipts  and 
expenditure  was  not  possible,  and  the  industry  would  be  no 
longer  able  to  provide  employment  for  its  workmen  and 
officials.  It  would  be  immensely  difficult  to  repair  the 
damage  produced  by  these  conditions. 

The  restoration  of  order  and  confidence,  safety,  discipline, 
sense  of  duty,  and  industry  was  the  most  earnest  question  of 
the  hour  ;  without  such  restoration  it  would  no  longer  be 
possible  to  maintain  the  population  in  some  measure 
sufficiently. 

The  chairman  concluded  by  remarking  that  the  bringing 
down  of  the  high  costs  of  production  and  the  prices  of  goods 
would  be  considerably  protracted  and  rendered  difficult,  and 
that  would  continue  so  long-  as  the  exchange  of  goods  with 
,  other  countries,  which  was  indispensable  for  the  existence  of 
the  nation,  remained  at  a  standstill. 


The  "  Safety  First  "  Movement. — The  British  Industrial 

"  Safety  First"  Association,  in  a  circular  just  issued,  states  as  evi- 
dence of  the  necessity  which  exists  tor  immediate  action,  that  the 
latest  published  returns  show  that  in  1!H4  'Jtiy  persons  were  killed, 
and  117,015  were  injured  by  accidents  in  workshops  and  factories 
atone,  a  large  proportion  of  which  would  undoubtedly  have  been 
prevented  had  those  who  became  casualties  been  educated  in  matters 
pertaiuing-  to  their  own  safety.  Millions  of  pounds  paid  in  com- 
pensatiou,  and  hug^e  sums  of  money  lost  to  workeis  as  wages, 
might  have  been  saved.  Many  of  the  largest  firms  and  trade 
unions  in  the  country,  the  circular  says,  are  actively  supporting 
the  "  Safely  First  "  movement,  and  it  is  hoped  to  proceed  at  once 
with  the  preparation  of  "Safety''  notices  and  literature  specially 
suited  for  individual  industries. — The  Times. 


By  prof.  MIDDLETOX  SMITH,  M  Sc,  M.IMech.E., 
Houg-Koug. 


A  DIRECTOR  of  otie  of  the  great  Japanese  steam- 
ship companies  recently  said: — "The  Chinese  are 
great  buyers,  but  what  they  are  buying  to-day  is 
but  a  bagatelle  of  what  they  will  buy  to-morrow." 
I'or  the  next  30  years  the  country  of  China  could, 
if  administered  by  some  international  league  with 
European  officials  on  the  lines  of  the  Chinese  Mari- 
time Customs  Service,  absorb  all  of  the  machinery 
manufactured  in  Great  Britain,  America,  and  Japan. 
China,  in  return,  could  supply  all  of  the  raw  mater- 
ials needed  by  the  world  during  that  period. 

The  industrial  era  is  just  commencing  in  China. 
It  is  in  evidence  at  the  Treaty  Ports  and  in  Hong- 
Kong,  but  those  places  are  only  the  fringes.  Yet 
one  set  of  figures  will  give  some  idea  of  what 
stimulus  will  do  in  China.  In  1916  the  value  of  the  tin 
ore  sent  from  the  Yunnan  province  to  Hong-Kong 
was  about  £_'oo,goo.  In  1917  it  was  valued  at  more 
than  £600,000.  Already  for  nine  months  of  1918 
the  value  has  been  over  £2,500,000.  That  is  just 
one  metal.  But  the  mineral  resources  of  Yunnan 
are  almost  feeble  as  compared  with  those  of  some 
of  the  other  provinces. 

All  over  China  the  natives  are  demanding  electric 
light.  Lamps  and  accessories  are  coming  from 
Japan  and  Britain — it  is  hoped  that  more  and  more 
will  come  from  "  the  old  country."  The  Chinese 
are  demanding  railways — they  have  in  a  few  years 
enormously  extended  the  postal  and  telegraph  sys- 
tems. The  vast  plains  of  Manchuria  have  trembled 
beneath  the  steel  of  the  steam-plough,  the  rivers 
re-echo  to  the  noise  of  steamers  and  motor  boats. 
Mining  machinery  has  been  already  imported  into 
China,  but  the  possibilities  of  this  market  for  such 
plant  are  beyond  description.  Modern  mining 
work  inevitably  means  electric  power.  A  request 
came  to  the  writer  only  a  few  days  ago  from  one 
of  the  big  mining  companies  in  China,  managed  by 
the  British,  for  a  graduate  in  elec-trical  engineering. 
The  plant,  as  described  in  the  letter,  was  quite  up- 
to-date.  It  ought  to  be  possible  to  equip  many 
such  plants  in  China  in  the  next  few  years. 

Docks  and  Shipping. 
It  is  worth  noting  that  during  the  last  few  months 
of  the  war  hard-headed  business  men  and  engineers 
in  China  have  advanced  schemes  and  suggestions 
for  the  extension  of  the  existing  harbours  of  China. 
The  Hon.  Mr.  David  Landale,  head  of  the  largest 
merchant  business  house  in  the  Far  East,  and  a 
member  of  the  Legislative  Council  of  the  Colony 
of  Hong-Kong,  recently  mentioned  in  that  assembly 
the  fiiatter  of  the  local  harbour,  which  to  all  ap- 
pearances could  now  almost  hold  all  of  the  shipping 
of  America  and  Europe.  But  Mr.  Landale  wisely 
warned  the  Government  to  be  prepared.  The 
Chinese  authorities  have  issued  reports  from  a 
capable  European  engineer,  Capt.  Olivecrona,  upon 
the  improvement  of  the  Port  of  Canton  and  the 
West  River,  that  great  artery  of  trade  in  Southern 
Cliina.  In  Shanghai  three  expert  engineers  have 
produced. a  most  voluminous  report  for  the  Wham- 
poa  Conservancy  Board,  which  says,  among  many 
other  things  of  great  interest  to  manufacturers,  t-liat 
"  the  trade  between  Asia  and  other  continents  will 
in  the  immediate  future  increase  enormously,"  and 
"  when  the  Chinese  harbours  are  provided  with  deep- 
water  quays,  the  handling  of  cargo  will  be  done  by 
mechanical  appliances  in  spite  of  labour  condi- 
tions." Again,  all  of  us  in  China  who  know  Europe 
and  America  agree  with  the  words  in  the  report  : 
"It  is  to  be  expected  that  the  world  will  no  longer 
fail  to  obtain  the  co-operation  of  China  in  the  deve- 
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lopment  of  intercourse  on  the  oceans."  Tientsin 
and  other  ports  of  China  have  schemes  for  im- 
provement. At  the  least,  all  of  this  means  modem 
methods  of  electric  lighting  for  the  wharves  and 
the  go-downs,  in  reality  it.  will  mean  all  sorts  of 
electrical  appliances  for  the  handling  of  cargo,  and 
the  thousands  of  other  ways  of  using  electricity. 

Quietly  and  almost  miobtrusively  about  100,000 
Chmes«  "  over  there  "  were  doing  spade  work, 
and  at  the  critical  moment  all  of  them  in  Picardy 
seized  the  rifles  handed  out  to  them  by  the  Amen- 
can  engineers.  Then  they  fought  like  men.  They 
take  as  kindly  and  as  quickly  to  engineering  appli- 
ances as  to  the  rifle.  They  cannot  yet  produce  the 
industrial  leaders;  the  writer  very  much  doubts  that 
they  will  do  so  in  this  generation.  But  they  do 
want  to  see  their  country  developed,  and  they 
would  rather  that  Anglo-Saxons  did  it  than  any 
other  race. 

The  phenomenal  growth  of  the  Japanese  trade 
during  the  war  shows  what  could  have  been  done 
by  British  manufacturers  in  the  Far  East  if  they 
could  have  sent  out  supplies.  The  figures  avail- 
'  able  do  not  include  the  whole  of  the  perio.d  of  the 
war.  But  the  authorised  capital  of  the  electric 
enterprises  in  Japan  increased  from  500  million 
yen  (liay  £54,000,000)  to  644  million  yen  (say 
£69,000,000)  at  the  end  of  1916.  The  generating 
capacity  of  the  companies  increased  by  200,000  k\\. 
The  production  of  electric  bulbs  increased  from 
about  three  millions  in  1913  to  over  seven  and  a 
half  millions  in  1916.  But  the  Chinese  do  not  like 
Japanese  electric  bulbs — too  many  have  been  shown 
to  be  defective.  Yet  the  exports  of  electric  appa- 
ratus— nearly  all  of  it  to  China — went  up  from  one 
million  yen  to  nearly  twelve  and  a  half  million  yen 
in  three  years.  British  electrical  exports  to  China 
could  have  been  enorniously  increased  if  only  the 
goods  could  have  been  delivered. 

■■  It  is  a  fact,"  said  an  American  leader  of  indus- 
try recently,  "  that  at  the  present  time  there  is  no 
place  where  creative  genius  is  more  needed,  or  as 
much  needed,  as  in  the  scientific  production  or  utili- 
sation of  food."  China  is  essentially  an  agricul- 
tural country.  It  is  unlikely  that  costly  machinery 
will  be  used  by  the  small  agricultural  farmers,  but 
the  problem  of  communications  affects  electrical 
manufactiu"ers.  The  only  solution  of  famine 
troubles  in  China  involves  improved  communica- 
tions. They  must  be  made,  and  they  will  be  made; 
light  electric  railways  have  not  yet  been  introduced.' 
but  there  must  be  plenty  of  scope  for  such  cheap 
methods  of  construction.  It  is  astonishing  to  see 
how  quickly  the  Chinese  have  taken  to  joy-rides  in 
motor  cars  and  on  the  local  tramways.  It  is  the 
same  in  Shanghai. 

Nobody  doubts  that  there  will  be  a  rapid  deve- 
lopment of  the  vast  railway  programme  for  China 
which  was  hung  up  by  the  war.  That  will  be  taken 
in  hand  at  once.  We  shall  be  disappointed  in 
Hong-Kong  if,  in  three  or  four  years'  time,  tne 
railway  from  Canton  to  Hankow  is  not  completed. 
That  will  enable  us  to  go  all  the  way  by  rail  from 
this  colony  to  Calais. 

The  two  big  trade  centres  of  China  are  Shanghai 
and  Hong-Kong.  The  fonner  has  a  magnificent 
electricity  supply  system,  with  many  of  the  details 
of  which  readers  of  this  joitrnal  are  acquainted. 
Hong-Kong  will  soon  have  a  thoroughly  up-to-date 
generating  station,  and  it  is  the  intention  of  the 
management  to  push  extensions  forward  as  rapidly 
as  possible. 

The  directors  of  the  supply  company  for  the  city 
of  Canton  recently  sent  orders  to  America  for  quite 
an  extensive  plant  of  turbo-alternators.  But  what 
a  chance  Canton  presents  to  the  far-sighted  engi- 
neer who  knows  anything  at  all  about  electricity! 
City  of  a  million  without  a  wheeled  vehicle,  almost 
without  a  wheel  at  all.  it  is  a  hive  of  industry  car- 
ried on  as  it  has  been  done  for  centuries.    The  only 


difference  is  the  kerosene  lamp  in  some  shops  and 
electric  lamps  in  the  gay  restaurants  and  other 
places  lucky  enough  to  be  connected  to  the  limited 
supply  system.  But  the  management  has  been  very 
unenterprising,  and  Canton  carries  about  one-tenth 
of  the  load  that  a  real  "  live  "  Britisher  with  capable 
Chinese  assistants  could  connect  to  the  generating 
station.  Moreover,  Canton  is  like  the  hub  of  a 
wheel,  all  around  the  rim  of  which  are  many  towub 
and  villages — what  a  chance  for  a  distribution  sys- 
tem !  History  tells  us  that  for  a  year  or  so  the 
British  administered  Canton.  At  present  the  place 
is  in  political  chaos — if  only  the  British  could  estab- 
lish law  and  order  there,  and  introduce  electrical 
machinery  and  goods!  The  Chinese  would  very- 
soon  buy  them  and  apply  modern  scientific  methods 
to  their  own  particular  industries.  They  very 
quickly  follow  an  example.  There  is  no  merchant 
in  the  world  to  beat  the  'species  of  Canton. 
Throughout  the^  Straits  Settlements,  the  Federated 
ilalay  States,  you  will  find  Cantonese  owners  of 
the  mines  and  the  rubber  estates.  The  Cantonese 
has  the  business  acumen  of  the  Jew,  the  industry 
of  the  ant,  and  the  tenacity  for  trade  of  the  Eng- 
lishman. Canton  has  been  always  the  centre  of 
political  unrest  in  China  since  Good  Master  Wed- 
dell,  nearly  300  years  ago,  first  planted  the  British 
flag  on  the  old  forts  at  the  mouth  of  the  Canton 

'  river.  He  went  out  there  to  trade;  thousands  of 
Britons  have  followed  in  his  footsteps.  But  our 
Government  must  give  us  moral  support. 

The  changes  in  China  during  the  last  10  years 
have  been  in  the  intellectual  realm.  They  are  the 
forerunners  of  material  changes.  A  few  weeks  ago 
there  was  a  conference  of  Cantonese  merchants  at 
Shanghai  concerning  the  establishment  of  a  hos- 
pital on  Western  lines.  One  of  the  old  literati — the 
type  still  exists  in  Great  Britain — wanted  to  stop  the 
wheels  of  progress;  he  began  to  quote  the  Chinese 
classics.  The  Cantonese  merchants  so  far  forgot 
their  usual  suavity -as  to  shout  him  down.  They 
subscribed  money  for  the  Western  hospital.  The 
Republic  may  not  have  been  a  success  in  the  way 
of  producing  good  government,  but  it  has  broken 
down  the  intellectual  bondage  of  the  Chinese. 

Before  the  war  the  Chinese  merchants  talked  about 
modem  science,  and  they  sent  their  sons  to  Europe 
and  America  to  learn  all  about  it.  The  struggle 
lias  made  the  name  of  Great  Britain  much  more 
respected  in  China.  "  Nothing  succeeds  like  suc- 
cess "  in  China.  The  millions  of  pounds  spent  by 
the  Germans  in  the  Far  East  have  been  wasted. 
Let  the  British  electrical  manufacturers  spend  a 
few  thousands  and  come  into  the  greatest  market 
that  is  to  be  foimd  in  any  part  of  the  world.  Then 
will  the  romances  of  the  early  pioneers — Jardine, 
Dents,  Mathesons,  and  the  others — who  came  out 
to  Canton  exactly  100  years  ago,  be  repeated. 
These  men  worked  in  anticipation  of  the  expiration 
of  the  old  East  India  Company's  monopoly;  they 
made  fortunes  for  themselves  and  their  heirs.  The 
engineering  manufacturers  of  Great  Britain  can 
with  the  national  pluck,  energy,  and  prestige — the 
latter  is  to-day  at  its  highest— reap  in  the  fields 
made  fallow  by  those  early  pioneers.  Let  them 
work  in  readiness  for  the  amazing  industrial  revo- 
lution which  is  even  now  commencing  in  China. 
There   is  room   for  all  competitors — the  field   is  so 

vast. 


Transmutation  of  Metals. — The  Spanish  daily  Press  of 

January  Hth  makes  mention  of  an  "important  diacovery."  A 
medical  student,  of  Alicante.  Don  German  Botella  Perez,  has  dis- 
covered an  electrical  process  by  which  mercury  can  be  decomposed, 
leavinfr  a  residue  of  gold  and  a  certain  amount  of  radium.  The 
discoverer,  ''  a  modest  youth  of  24  years,"  is  very  reticent  on  the 
subject,  and  will  srive  no  details  until  he  has  retid  a  paper  before 
the  Alicante  Academy  of  Sciences.  In  the  meantime,  he  is  busy 
sellino-  cfold  to  the  jewellers  of  the  city.  The  inventor's  reticence 
is  nor  surprising. 
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THE     ELECTRIFICATION     OF     SEED. 


Et   Chas.    MERCIER,    M.D.,   F.E.C.P. 


Many  efforts,  extending  over  many  years,  have 
been  made  to  stimulate  the  growth  of  plants  by 
means  of  electricity.  Forty  years  ago,  Sir  \V. 
Siemens  conducted  experiments  for  this  purpose, 
and  at  many  places  on  the  Continent  experiments 
extending  over  many  years,  and  of  the  most  varied 
character,  were  made  during  the  last  century.  Both 
static  and  dynamic  electricity  have  been  applied  to 
this  purpose.  Among  the  early  experiments  were 
attempts  to  capture  the  natural  electricity  of  the 
air  by  means  of  a  kind  of  lightning  conductor,  and 
direct  it  upon  or  into  the  crops.  The  next  step  was 
to  generate  static  electricity  to  reinforce  or  replace 
that  derived  from  the  air,  and  to  direct  it  upon  the 
crops.  Another  method  was  to  bui-y  plates  of  zinc 
and  copper  in  the  ground,  and  to  connect  them  by 
metallic  conductors.  Then,  when  dynamic  elec- 
tricity came  to  be  generated  in  large  quantities  and 
to  be  generally  employed,  it  was  applied  in  various 
ways  to  growing  crops,  usually  in  such  a  way  that 
liie  crop  might  be  placed  in  an  electric  field.  Wire 
netting  or  a  system  of  parallel  wires  was  sus- 
l)ended  over  the  growing  crops,  and  kept  in  connec- 
tion with  an  active  dynamo,  and  experiments  on 
this  plan  are  still  in  progress,  and  are  the  subject 
of  reports  in  recent  issues  of  the  Journal  of  the 
Board  of  Agriculture. 

All  these  methods  obtained  a  measure  of  prac- 
tical success  in  accelerating  the  growth  of  the 
plants  subjected  to  the  electric  influence,  or  in 
increasing  the  \'igour  of  their  growth,  or  the 
amomit  of  their  yield,  and  in  many  instances  the 
effect  was  remarkable;  in  some  it  was  astonishing; 
but  in  ail,  the  methods  were  attended  by  practical 
inconveniences  which  liave  prevented  the  adoption 
of  the  methods  except  upon  an  experimental  scale. 
In  some,  the  expense  is  prohibitive.  In  all,  com- 
plicated apparatus  is  necessary;  and  in  most,  this 
apparatus  is  so  connected  with  the  ground  as  to 
interfere  with  agricultural  and  horticultural  opera- 
tions, and  to  necessitate  its  renioval  and  re-erection 
at  least  annually,  and  usually  at  more  frequent  in- 
tervals. In  addition,  they  all  require  some  super- 
\'ision,  many  of  them  require  skilled  supervision, 
during  the  whole  time  the  crops  are  growing;  and 
this  is  not  only  inconvenient,  but  also  is  a  heavy 
item  of  expense.  For  these  reasons  none  of  the 
systems  of  applying  electricity  to  growing  crops 
has  been  used  commercially,  or  upon  any  consider- 
able scale.  Some  of  them  are  restricted  to  green- 
house use,  a  few  have  extended  to  the  garden,  and 
one  or  two  have  been  employed  on  small  acreages 
of  agricultural  land;  but  none  has  been  taken  up 
as  a  part  of  regular  farming  routine  by  a  farmer 
working  on  a  commercial  scale  for  profit.  In  other 
words,  though  they  may  be,  and  some  of  them  are, 
practical  successes,  between  practical  success  and 
commercial  success  there  is  a  great  gulf  fixed;  and 
up  to  now  this  gulf  has  proved  impassable  to  every 
system  of  electrifying  growing  crops. 

In  these  circumstances  it  occurred  to  a  practical 
electrician  who  had  already  made  an  important  in- 
vention in  electricity,  and  who  lives  in  an  exclu- 
sively agricultural  district  of  a  predominantly  agri- 
cultural county,  to  try  whether  the  electrification  of 
seed  before  it  is  sown  wotild  not  yield  results  simi- 
lar to  those  that  follow  the  electrification  of  the 
growing  crops.  If  it  should  do  so,  it  would  obtain 
these  advantages  free  from  the  disadvantages  that 
have  hitherto  proved  fatal  to  the  adoption  of  elec- 
tricity on  a  commercial  scale  for  the  stimulation  of 
plant  growth. 

The  experiments  were  made  at  first  tentatively  in 
a  few  pots.  The  result  was  so  encouraging  that 
they  were  repeated  on  a  plot  of  garden  grovmd. 
Agam   the   experiment   was    immistakably   success- 


ful, and  a  neighbouring  farmer  was  prevailed  tipon 
to  sow  electrified  seed  on  a  few  acres  of  a  field  in 
which  other  seed  from  the  same  bulk,  but  unelec- 
tritied,  occupied  the  larger  portion.  The  farmer 
had  the  usual  farmer's  distrust  of  innovation,  and 
utter  disbelief  in  everAthing  emanating  from  an 
amateur  or  from  a  "  scientific  "  source.  He  knew 
the  thing  would  fail,  and  since  he  has  found  salva- 
tion he  has  confessed  that  he  intended  it  to  fail, 
and  worked  to  that  end.  But  lo !  it  was  successful. 
The  electrified  seed  produced  a  distinctly,  and  even 
a  strikingly,  better  crop  than  the  rest  of  the  field. 
Some  of  the  farmer's  prejudice  was  removed.  He 
consented  to  try  the  electrified  seed  again,  though 
he  was  strongly  of  opinion  that  its  success  was 
only  a  fluke.  However,  it  was  successful  again, 
and'  his  scepticism  began  to  crumble  in  earnest. 
Now  he  sows  with  electrified  seed  the  whole  of  his 
arable,  extending  to  some  300  acres,  reserving  only 
a  small  plot  in  each  field  for  comparison. 

Meanwhile,  the  news  had  spread.  Neighbouring 
farmers  became  curious,  and  desirous  to  try  the 
treated  seed.  The  first  fanner  therefore  installed 
a  plant  for  electrifying  not  only  his  own  seed  corn, 
but  that  of  his  neighbours  also,  and  this  plant  has 
ever  since  been  fully  employed. 

The  inventor,  Mr.  H.  E.  Fry,  of  Godmanstone, 
near  Dorchester,  has  all  the  caution  as  well  as  the 
enthusiasm  of  the  scientific  experimentalist.  He 
was  in  no  huri-y  to  see  his  system  adopted.  He 
made  no  effort  to  spread  the  knowledge  of  it  until 
he  had  proved  incontestably  and  beyond  the  possi- 
bility of  doubt  that  it  could  be  relied  upon  to  give 
an  increase  in  the  yield  of  the  seed,  and  for  a  long- 
time there  was  such  a  want  of  uniformity  in  the 
results  that,  in  spite  of  striking  successes,  he  hesi- 
tated to  reconunend  it  for  general  adoption.  In 
time,  however,  and  by  prolonged  and  patient  ex- 
perimentation, the  causes  of  this  lack  of  uniformity 
gradually  became  apparent.  It  was  found  that  dif- 
ferent kinds  of  seed  require  very  different  lengths 
of  treatment  to  produce  in  them  the  best  effect.  It 
was  found  that  certain  stibsidiary  operations  have 
a  great  effect  upon  the  results,  and  that  unless  these 
subsidiary  operations  are  properly  conducted,  the 
result  may.be  disastrous;  but  it  was  found  that  if 
these  things  are  all  attended  to,  and  the  operation 
is  in  ever}'  respect  properly  conducted,  an  increase 
in  the  resulting  crop  is  a  certainty. 

The  process  is  as  simple  as  possible.  It  consists 
merely  in  passing  a  weak  current  of  electricity 
through  the  seed  for  a  certain  length  of  time.  In 
order  to  render  the  seed  penneable  by  such  a  cur- 
rent, the  seed  must  be  steeped  in  a  conducting  solu- 
tion, a  weak  solution  of  some  metallic  salt.  As  it 
cannot  be  sown  when  it  is  wet,  and  as,  moreover, 
if  left  wet  the  seed  would  be  apt  to  heat,  to  become 
mildewed,  to  sprout,  and  to  suffer  in  other  ways,  it 
is  necessary  to  dry  it,  and  the  drying  is  a  very  im- 
portant part  of  the  process,  for  in  nearly  every  case 
in  which  the  result  has  been  unsuccessful,  the  ill 
success  has  been  due  to  faulty  drying.  The  seed 
has  been  dried  too  much  or  too  little,  at  too  high  a 
temperature,  or  not  soon  enough,  or  there  has 
been  some  other  fault  in  the  drying.  The  electrifi- 
cation is  scarcely  ever  at  fault.  Hitherto,  the  seed 
has  been  dried  in  a  malt  kiln,  which  requires  the 
services  of  a  skilled  maltster,  and  during  the  war 
the  services  of  such  a  man  were  not  always 
to  be  had;  but  a  new  method  of  drying  is  now  in 
course  of  evolution,  and  if  this  answ"ers  expecta- 
tion, no  more  failures  from  faulty  drying  will  occur. 

The  electricity  may  be  generated  by  a  dynamo,  or 
may  be  taken  from  a  town  supply.  In  any  case,  the 
current  required  is  but  little,  var)-ing,  of  course, 
with  the  quantity  of  seed  under  treatment.  For 
purely  experimental  purposes,  in  wliich  packets  of 
small  seeds,  such  as  those  of  tobacco  or  tomato 
are  treated  one  at  a  time,  a  pint  jar  and  an  accu- 
mulator are  sufficient.     For  a  tank  of  a  capacity  of 
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loo  sacks  of  com,  the  amount  of  current  required 
is  relatively  large,  but  it  is  not  absolutely  large  as 
amounts  of  electricity  are  now  estimated.  The 
sojoiu-n  of  the  seed  in  the  electrifying  tank  varies, 
according  to  the  kind  of  seed,  from  an  hour  to 
seven  or  more  hours. 

The  effect  of  electrification  on  the  crop  that 
grows  from  the  electrified  seed  is  very  important. 
There  is  an  increase  in  the  yield  of  grain,  varying 
from  4  bushels  to  20  or  more  bushels  per  acre,  or 
from  a  sack  to  5  sacks  or  more,  or  from  10  per 
cent,  to  6o  per  cent,  or  more.  In  addition  the 
straw  is  increased  both  in  length  and  strength. 
This  is  very  important,  for  it  enables  the  crop  to 
>tand  up  against  storms  that  lay  flat  the  adjacent 
crop   from   unelectrified   seed. 

Up  to  the  present,  the  process  has  been  worked 
out  only  for  wheat,  oats,  and  barley,  but  equally 
good  results  have  been  obtained  with  many  other 
seeds — turnip,  mangel,  cabbage,  tomato,  tobacco, 
cotton,  and  many  more.  When  the  proper  dura- 
tion and  strength  of  current,  the  proper  strength 
of  solution  of  the  proper  salt,  and  so  forth,  have 
been  determined  in  each  case,  the  treatment  of 
these  seeds  also  will  be  placed  on  a  commercial 
footing.  Evidently,  there  is  a  great  future  before 
the  electrification  of  seed. 


PLANNING     A     WORKS     RESEARCH 
ORGANISATION. 


By  a.  p.  M.  FLEMING,  O.B.B.,  M.I.E.E. 


[Absliagt  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
No  plans  for  the  future  development  of  industry  are  now 
considered  complete  unless  they  provide  for  scientific  ro- 
.seaj'ch,  and  in  no  industry  is  there  such  scope  for  research, 
as  ill  the  highly  tecfinical  electrical  industi-y.  During  the 
past  few  yeaiTs  there  has  been  a  great  deal  of  research  dii-ecfcly 
controlled  by  or  associated  with  industry.  An  increasing 
amount  of  work  is  being  done  lu  universities  and  technical 
colleges,  and  in  various  other  laboratories  and  organisations. 
In  a  national  sense,  the  Department  of  Scientific  and  In- 
dusti-ial  Research  is  endeavouj-ing  to  develop  co-operative 
research  in  various  industries,  with  the  initial  assistance  of 
Ck)V6rnment  funds.  In  many  instances  it  is  advisable  for 
firms  to  estabhsh  research  oi'ganisations  in  connection  with 
their  own  factories. 

The  purpose  of  this  paiper  is  primarily  to  outline  the  scope 
of  such  a  research  organisation,  the  features  which  underlie 
its  effective  planning,  its  requii'ements  with  respect  to  staff ; 
the  design  of  the  buildings  and  the  initial  outlay  and  cost 
of  maintenance  of  the  organisation. 

It  is  necessary  to  di'aw  a  clear  distinction  between  research 
work  in  pure  science  and  industrial  research.  Both  are 
essential  to  industrial  progress..  The  justification  for  under- 
taking research  in  pure  science  in  a  research  laboratory  as- 
sociated with  an  industrial  concern  hes  in  the  almost  inevit- 
able industrial  applications  which  follow  rapidly  in  the  wake 
of  a  new  scientific  discoveiw.  Much  of  this  work,  however, 
must  be  carried  on  by  scientists  working  in  private,  univer- 
sity, co-operative,  or  national  laboratories. 

Eeseaj-ch  laboratories  partly  or  wholly  supported  by  the 
industrial  finns  may  be  broadly  classified  according  to  the 
particular  interests  they  are  intended  to  Kerve,  as  for 
example  :  — 

1.  Industrial  research  laboratories  self-contained  and  serv- 
ing one  particular  works. 

2.  Central  industrial  laboratories  each  forming  the  scientific 
focus  of  an  industrial  organisation  comprising  several  works, 
often  in  different  industries,  and  linked  up  by  control  labora- 
tories at  the  individual  works. 

3.  Laboratories  planned  to  serve  a  wide  range  of  interests 
in  various  industries  in  connection  with  isolated  problems. 

4.  Laboratories  designed  to  .servo  the  needs  of  one  particular 
industry  working  on  a  co-operative  ba.si.s.  The  laboratories 
'if  the  proposed  research  assooiations  in  Great  Britain  would 
fail  into  this  class. 

•").  State  laboratories  carrying  out  researches  occasionally 
of  an  industrial  character,  but  not  necessarily  for  any  pa.r- 
ticular  firm,  such  as  the  National  Bhvsical  T/aboratory.  the 
Bureau  of  Standards,  U.S.A.,  and  various  university  labora- 
tories.     "      .     , 

Most  firms  find  it  expedient  to  combine  necessary  routine 
testing  with  research  work,  at  any  rate  in  the  initial  stage.s- 
'»f  .de.velopinent.  Both  routine  testing  and  resea.rrh  have 
much  in   common. 

The  functicms  of  a  works  research  organisation  mny  be 
clapsified  thus ;  — 


1.  Testing  of  raw  material  suppUes  and  the  establishment 
of  a  suitiible. technical  basis  for  purckasmg. 

2.  Production  of  new  mateiials  or  substitutes^  for  those 
ali-eady  in  use. 

3.  Investigation  of  difficulties  arising  in  the  manufacturing 
organisation. 

4.  Investigations  necessary  for  conti'olhng  and  maintaining 
technical  piocesses  in  manufactui-e. 

5.  Development  of  new  and  improved  processes  and  their 
estabUshment   on   a  manufacturing   scale. 

6.  Development  of  methods  for  the  treatment  of  factory 
waste  and  scrap  for  by-products. 

7.  Investigation  of  fundamental  data  for  designing  new 
apparatus. 

8.  Development,  improvement,  and  standardisation  of  tools, 
appliances,  and  methods  of  testing. 

9.  Investigations  of  operating  troubles  and  service  for 
customers. 

10.  Investigations  for  the  information  of  financiers  of  the 
possibilities  of  new  scientific  projects. 

11.  Physiological  and  psychological  investigations  relating 
to  vocational  selection  and  for  determining  the  most  efficient 
means  of  employing  human  services. 

12.  Research  m  pure  science. 

The  character  of  the  industry  determines  mainly  the  scope 
and  nature  of  the  work  to  be  done,  and,  consequently,  the 
number  of  sections  of  the  laboratory.  To  illustrate  these 
divisions  the  author,  in  the  original  paper,  discusses  special 
lines  of  research.  Reference  is  made  to  work  involved  in 
the  improvement  of  technical  progi'ess,  and  the  application 
of  physchological  and  physiological  tests.  The  prevention 
of  the  repetition  of  work  done  elsewhere  is  emphasised; 
collection  of  such  data  must  not  be  imdeitaken  promiscuously 
by  the  reseai-ch  workers  themselves,  but  by  a  small,  specially 
trained  staff.  AU  infoiniation  to  be  centred  in  the  Research 
Library.  A  systematic  record  of  all  costs,  stares,  breakages, 
and  wages  is  of  great  importance. 

In  routine  testing  for  works  depai-tments  the  nature  and 
number  of  the  tests  carried  out  form  a  series  of  sections,  each 
having  a  departmental  chief  responsible  to  the  director,  and 
a  staff  of  senior  and  junior  assistants.  There  should  be  re- 
gular conferences  of  the  departmental  chiefs  and  research 
workers  to  prevent  overlapping  and  duphcation  of  work. 
The  closest  co-operation  should  exist  between  the  staff  en- 
gaged more  specifically  in  research  and  those  engaged  in 
routine  work,  and  especially  also  between  the  whole  of  the 
laboratory  staff  and  the  works  staff'. 

The  most  important  feature  of  a  research  organisation  is 
that  of  the  staff.  There  has  been  a  lack  of  technically- 
trained  young  men  who  are  able  to  apply  the  results_  of 
scientific  research  in  industry.  For  a  considerable  time 
to  come,  the  supply  of  men  will  be  totally  insufficient  for 
the  needs  of  industry.  It  is  an  error  to  suppose  that  in- 
dustrial research  cannot  be  carried  on  without  men  of 
genius.  Such  a  type,  indeed,  is  generally  not  at  ease  in  an 
industrial  works  where  rebearch  can  be  reduced  to  the 
character  of  a  business,  where  procedure  can  be  organised 
on  systematic  Unes.  With  the  exception  of  those  actually 
engaged  in  directing  research,  the  staff  should  comprise 
comparatively  young  men  and  women  capable  of  distinguish- 
ing cause  from  effect,  able  to  observe  keenly,  and  possessing 
sound  technical  training,  preferably  of  university  standard ' 
in  the  faculty  pertaining  to  the  industry  they  propose  to 
enter,   followed   by   some   practical  experience. 

In  addition  to  serving  as  a  nursery  for  reseajch  workers, 
the  laboratories  should  undertake  part  of  the  training  of 
those  young  men  who  in  a  large  organisation  are  being 
trained  for  higher  industrial  positions.  The  research  depart- 
ment should  work  in  close  contact  with  the  educational 
portion  of  the  organisation  now  becoming  an  essential  feature 
in  industrial  concerns.  Every  possible  step  should  be  taken 
to  reveal  latent  talent,  and  to  provide  opportunities  for 
acquisition  of  the  necessary  education   and  experience. 

The  staff  of  an  industrial  research  organisation,  comprising 
sections  a.s  indicated  above,^  will  generally  include  a  director, 
sectional  heads,  senior  and  junior  assistants,  with  possibly 
a  number  of  individual  research  men  responsible  to  the 
director.  The  director  must  appreciate  the  possibilities  of 
applying  new  knowledge  to  industry  to  commercial  advan- 
tage, and  be  able  efficiently  to  direct  speciaUsed  research 
workers,  avoiding  aimless  research  having  no  ultilitarian 
objective.  Besides  a  wide  scientific  knowledge  he  must  ha-ve 
in  addition  considerable  organising  capacity,  commercial  in- 
stinct, and  a  thorough  knowledge  of  the  manufacturing 
proce-sses  of  the  industry.  .  He  must  have  sufficient  breadth 
of  view  to  be  willing  to  employ  expert  assistance  whenever 
occasion  for  this  arises.  The  sectional  heads  will,  in  general, 
be  men  of  high  scientific  standing.  These,  and  the  senior 
staff,  should   be  men  of  university  education  and  training. 

In  designing  laboratory  buildings  the  advice  of  a  com- 
petent architect  is  neces^nrv'  in  all  matters  of  a  purely 
architectural  character.  These,  however,  should  be  subser- 
vient to  the  considerations  which  decide  some  forms  of  con- 
struction aud  some  an-ange.ments  most  appropriate  to  the  ^ 
laboratorv  as  such.  The  research  laboratories,  should  be 
i-ontained  in  a  building  separate  from  but  centrallv  situate<l  ' 
in  relation  to  the  works  departments.  The  size  of  the  labora- 
tory will  be  determined  mainly  by  the  numbev  and  character 
of  the  sections,  the  volume  of  work,  size  of  staff,  margin . 
allowed  for  extension,  and  the  amount  of  mocey  at^lfeBls 
for  initial  outby  and  maintenance. 
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The  iiUi>oit;iiHC  of  i>ruvijini:  a  libi^ral  ainoimt  of  !~i>aco. 
iaitiallv  to  permit  of  ext«n3ion  without  undue  cot  or  in- 
oonvenience  is  emphasised.  The  type  of  building  may  be 
detexmined  by  Ibc  tfross  floor  area  needed,  also  jxjssibility 
of  extension  iuust  be  borne  in  mind.  Factors  aflectiug  the 
Kftlection  of  a  fabric  are  elimination  of  vibration,  lighting, 
tire  risk,  &c.  A  flat  roof  readily  lends  itself  to  any  par-tition 
of  the  building  into  sections;  it  offers  no  exiJosed  pai-ts  to 
corrosion,  and  hence  both  the  first  cost  and  maintenance 
cost  are  low;  it  secures  the  most  equable  temjxM-ature  under 
external  fluctuations,  and  it  is  the  best  form  fw  artificial 
lighting.  Further,  a  flat  roof  can  be  utilised  as  a  proWng 
jaound,  where  weathering  properties  of  materials  have  to 
be  tested.  ■,    ,.      ,        e 

Constant  use  of  delicate  instruments  demands  freedom  from 
vibration,  and  its  reduction  depends  to  a  large  extent  upon 
the  choice  of  fabric.  A  reinforced  concrete  skeleton  and 
flooring  for  two-story  and  multi-story  buildings  gives  the 
least  response  to  disturbing  forces.  All  buildings,  however-, 
vibrate  to  some  extent,  and  precautions  taken  against  vibra- 
tion depend  on  internal  construction. 

The  problem  is  twofold  :  (1)  the  building  has  to  be  screened 
from  the  disturbing  forces  set  up  by  its  own  contained 
machinery;  (2)  special  apparatus  may  require  to  be  screened 
from  disturbances  communicated  to  the  building  from  out- 
side. The  former  necessitates  the  isolation  of  unbalanced 
machinery  in  reference  to  the  main  stnicture.  For  this  pur- 
pose the  machinery  may  be  housed  away  from  the  main 
building  or  situated  on  the  ground  floor  or  ba.«ement,  pre- 
ferably supported  by  piers  built  from  the  ground  and  separate 
from  "the  rest  of  the  building.  In  some  cai;es  it  may  be 
necessary  to  avoid  the  use  of  line  shafting.  The  .=icreening 
of  apparatus  may  only  requii-e  the  provision  of  rigid  tables 
whidi  will  not  vibrate  themselves,  and  which  can  be  placed 
in  positions  where  the  vibration  taken  up  from  the  building 
wiU  not  be  serious.  In  this  case  a  table  top  in  reinforced 
concrete,  slate,  marble  or  like  material  supported  from  the 
floor  by  substantial  piers  in  brick  or  concrete  fonns  a  satis- 
factory" arrangement.  An  example  of  special  supports  is 
afforded  by  the  laboratories  of  Andre  Citroen  et  Cie.  _  Here 
special  balances,  photo-microscopic  and  electro-magnetic  ap- 
paratus are  situated  on  the  first  floor,  and  carried  on  marble 
tables.  A  typical  table  has  four  india-rubber  feet  which  rests 
ujKjn  the  tops  of  two  piers  rising  through  the  ^  basement 
from  a  common  foundation  of  concrete  and  brick.  Each 
pier  consi.st«  of  sections  in  brick,  concrete,  and  compressed 
cork,  the  latter  being  capped  by  a  plate  on  which  the  india- 
rubber  feet  of  the  table  rest.  JIuch  may  be  done  to  remove 
vibration  tioubles  by  providing  apparatus  with  flexible  sup- 
ports loaded   with  a  sufficient  mass. 

Special  treatiuent  of  the  problein  of  natm-al  lighting  is 
required  in  planning  a-  research  building,  on  account  of  the 
close  and  accurate  observation  -i^  liich  is  necessaiT.  It  is 
important  to  appreciate  the  relative  values  of  the  intensity 
of  Olumination  in  the  vertical  and  horizontal  planes  required 
for  different  kinds  of  work. 
Capital  Octlay  and  Maintenance  Costs  for  Labobatories. 

6,000  sq.ft.     ^—12,000  sq.ft. ,  52,000sr|.  fl. 

Type  1.  Type  2a.  Type  2ii.  Type  3. 
Single  Single  Single  Multi- 
story, story.              story.             story. 

Building £4,000  £7.640  £6,930  £28  500 

Furniture 1,050  2.100  2,100  9,100 

Apparatus             3,900  7,800  7,800  33,800 

Total  capital  outlay,  ex- 
cluding land 8,950  17,510  16,830  71,400 

Total  annual  maintenance, 

including  salaries   ...  8,700  17,400  17,400  75,500 

From  pre-war  costs  considered  under  the  following  heads : 
fa)  building;  {b)  furniture;  (c)  apparatus  and  equipment: 
id)  maintenance,  including  salaries,  the  author  anives  at  the 
collected  data  shown  in  the  above  table.  Excluding  the  cost 
of  land,  the  cost  of  the  building  ior  the  fabric  assumed  i.s 
slightly  less  than  half  the  total  capital  outlav.  The  normal 
annual  maintenance  cost  is  about  equal  to  the  capital  outlay. 
These  relations,  confirmed  by  American  data,  show  that  the 
cost  of  the  buildings  is  of  secondary  importance. 


Discussion  in  London. 
Mr.  C.  C.  Patekson,  in  opening  the  discus^qion,  said  that 
the  paper  described  foreign  organisations,  which  he  under- 
stood it  was  intended  to  do.  but  in  this  country  they  were 
not  altogether  without  similar  institutions.  In  his  oninion 
the  heads  of  such  organisations  should  be  very  highly 
qualified  men:  they  should  confine  themselves  to  actual 
research  work,  and  not  have  to  bother  themselves  tiith  t.hi' 
management  vr  administration  of  the  laboratoneis.  The 
author  had  not  made  it  clear  as  to  the  scope  of  work  that 
would  be  permitted ;  the  speaker  thought  it  should  not  be 
limited  to  industrial  research,  but  should  deviate  therefrom 
when  profitable  results  were  likely  to  accrue.  The  working 
hours  of  such  organisations  could  not  be  set  as  in  a  works; 
a  rnan  might  be  in  the  middle  of  an  important  exneriment 
which,  if  interrupted,  would  have  to  be  commenced  all  over 
again.  Further,  research  workers  must  be  free  to  attend 
lectures,  discussions.  &c..  even  if  they  took  place  in  ordinarr 
.working  hours,   or  at  some  distance  away;  this  was  impor- 


tant. It  was  e.-^sentuiJ  to  liavc  frccdoui.  llic  holiday  qiiei-ti'.n 
was  also  an  imitortaut  i>iio.  Kcscurch  viork,  if  carried  out 
ill  the  manner  it  should  bo.  imixised  a  considerable  strain 
oil  the  worker,  and  after  \'i  months  of  such  work  it  wa^ 
quite  unreasonable  to  cxi>ect  that  a  couple  of  weeks'  hohday 
was  suliicjent  to  enable  the  man  to  recuperate.  The  speaker 
did  not  agree  that  multiple-story  buildmgs  would  have  to 
be  adopted  where  12,CH.KJ  ft.  or  over  of  super-ficial  area  was 
lequiied.  He  preferred  single-storey  buildings  which  could 
be  more  easily  extended,  and  better  lighting,  &c.,  could 
also  be  obtained  by  such.  The  efficiency  of  a  research  or- 
ganisation would  greaUy  depend  on  the  workshop  facilities 
available,  by  which  tost  sixx-imons  could  be  prepared  and 
special  machine.5  and  apparatus  built.  He  thought  that  Id 
to  15  per  cent,  of  the  total  cost  of  such  an  organisation 
should  be  expended  on  the  provision  of  an  adequately 
equipped  workshop.  An  ujvto-date  and  well-stocked  library 
was  also  an  essential  item,  and  it  should  be  centrally  sitiiated 
where  it  would  bo  accessible  to  all.  It  was  a  mistake  to 
jilace  the  libi-ary  at  the  top  of  the  building;  very  often  it 
was  thought  to  be  too  much  trouble  to  go  a  distance  every 
time  an  item  required  to  be  looked  up. 

Dr.  E.  P.  Hedli:y  thought  that  more  money  should  bo 
spent  in  this  couuto'  on  research,  and  that  there  were  many 
lessons  to  be  learned  from  the  U.S.-'V.  In  any  such  organisa- 
tion team  work  was  an  essential  feature,  and  it  would 
be  found  to  be  more  economical  than  individual  work. 
Thei'e  was  a  danger  that  such  organisations  would  be  used 
as  ti-aining  grounds  for  men  who  would  be  later  on  trans- 
ferred to  the  works.  This  should  be  strictly  guarded  againi>t 
as  success  would  never  lie  attained  if  men  were  moved  to 
another  dejxirtment  as  soon  as  they  became  efficient  in  a. 
particular  line  of  work.  It  -oas  important  that  researcli 
workers  should  be  paid  adequate  salaries,  the  figure  men- 
tioned in  the  paper  would  ne\er  attract  suitable  men  (to 
which  the  author  implied  that  the  figure  given  was  only 
meant  to  Ulu&trate  the  proportions  into  which  t-he  various 
items  of  expenditure  were  divided.  In  practice  he  would 
expect  such  men  to  be  on  a  par  with  university  professors). 
Dr.  Hedley  said  that  in  his  opinion  even  university  profes- 
sors were  by  no  means  adequately  paid.  The  payment  of  :i 
bonus  for  iiadividiial  work  was  an  eas\'  matter,  but  for  an 
idea  developed  and  worked  up  by  a  number  of  men  it  would 
he  extremely  difficult  to  apply  the  system,  therefore  team 
work  was  essential.  The  bonus  .should  be  pair  to  the  whole, 
and  divided  among.st  the  individuals  according  to  their 
Siil.iries. 

Sui  EouERT  A.  HADFitLD,  F.E.S.,  Said  that  practical  men 
would  confirm  much  of  what  had  been  said.  Not  so  little 
had  been  done  in  this  country  as  was  thought  by  some.  This 
war  had  shown  that  when  they  put  their  mind  on  a-  thmg 
they  got  there  in  spite  of  all  obstacles.  "  They  inight  bo 
mean,  but  they  got  there  all  the  same."  Sir  Robert  then 
described  his  visit  some  years  ago  to  Krupp's  works  at 
Essen,  ^ISO.tXK)  had  been  spent"  on  the  research  organisji- 
tion  there.  He  was  shown  all  over  it,  from  top  to  bottom, 
and  it  was  a  wonderful  place.  It  was  a  curious  fact  tJial. 
everjthing  was  fully  explained  to  him,  and  all  questions  he 
liad  put  were  fully  an.swered.  He  had  no  idea  why  that 
had  been  done.  When  he  left  the  works  a  lengthy,  illus-trate<l 
catalogue,  in-  which  e\eiw  room  of  the  research  depari-taiient 
was  described,  was  presented  to  him.  He  had  had  it  trans- 
lated, and  if  it  would  be  of  any  use  to  the  institution  ho 
would  have  pleasure  in  putting  the  translation  at  its  dis- 
posal. Sir  Eobert  exhibited  an  interesting  model  of  the 
research  building  at  his  works,  and  explained  its  principal 
features.  He  thought  all  reseaii'ch  workers'  salaries  should 
be  on  a  generous  scale,  and,  jn  conclusion,  he  paid  tribute 
to  the  "  noble  band  of  men  "  who  had  done  their  bit  in 
the  way  of  research  in   this  country   during  the  war. 

Dr.  C.  C.  Garrard  said  that  the  head  of  such  an  organisa- 
tion should  strive  to  get  all  routine  work  done  as  cheaply  as 
iwssible.  A  research  department  was  similar  to  the  costing  . 
department;  the  latter  looked  after  the  financial  side,  while 
the  former  should  do  the  same  regarding  labour  and  mate- 
rials. It  should  be  looked  upon  as  a  sort  of  development 
department,  and  provide  suitable  labour  and  materials  so 
that  production  in  the  works  could  be  made  as  chea.p  as 
"possible.  With  regard  to  the  buildings  de-scribed  in  the 
pa.per,  he  thought  they  were  much  too  costly;  in  his  opinion 
suitable  concrete  buildings  could  be  erected  at  a  cost  no 
higher  than  8d.  per  ft. 

Mr.  E.  Sachs,  speaking  from  an  architect's  point  of  view, 
commended  the  buildings  described  in  the  paper.  Fire  risk 
should  not  be  dismissed  lightly;  buildings  ought  to  be  sub- 
divided much  more  than  they  wore.  It  was  bad  pi-aotioo 
to  have  numerous  long  corridors  by  which  fires  cwuld  lio 
roniiuunicated  from  one  ii.-irt  of  a  huiULing  to  nnofhei 
There  wai&  much  to  be  said  in  favour  of  concrete  buildings 
in  respect  of  freedom  from  fire  risk  and  nbration.  In  all 
gixid  modern  buildings  it  was  essential  to  provide  ducts 
through  wliich  all  piping,  wiring,  &c..  could  be  carried. 
He  was  also  in  favour  of  the  openwork  type  of  furniture, 
as  there  was  less  fire  risk.  In  'his  opimon  not  much  would 
result  from  secretive  work:  team  work  was  undoubtedly  the 
best.  Freedom  of  the  worker  was  essential;  such  an  or- 
ganisation would  never  be  a  success  unless  freedom  as  to 
workinsr  hours  was  allowed.  Personally,  he  was  in  favour  of 
ordinary  roofs — not  flat  ones— but  if  the  latter  were  provided, 
ihcy  should   be  double,   v.  ith  an  air  space  between. 
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Mr.  H.  EoTTENBUKG  tliought  that  the  most  important 
divisiou  of  any  research  depai'tment  was  its  hbraay.  Most 
libraries  to-day  were  practically  useless;  good  hbrajies  should 
be  able  to  provide,  when  asked,  all  the  latest  and  most 
up-to-date  information  on  any  subject,  no  matter  in  what 
pajrt  of  the  world  that  information  origiuat-ed.  The  Ubrai'y 
should  also  contain  complete  references,  and  an  index  to  ail 
research  work  caxried  out.  I'his  would  avoid  duphcation, 
as  an  investigator,  before  commencing  new  work,  would 
be  able  to  see  without  waste  of  time,  exactly  how  far  the 
matter  had  been  caxried  in  the  past,  and  just  what  had 
gone  before.  Uf  course  such  a  hbrary  as  he  had  in  mind 
could  not  be  provided  for  each  sepai'ate  works,  but  one 
central  depot,  where  all  who  wished  cuuld  apply  for  informa- 
tion, would  soon  prove  its  value.  Some  firms  might  pei'haps 
object  to  information  being  distiibuted  broadcast  in  such 
fashion,  but  there  was  much  which  at  present  was  hidden 
away  that  could  be  made  pubhc  \-vitli  beuehcial  results,  and, 
of  course,  certain  things  need  not  be  gone  into  in  detail.  A 
further  point  was  that  many  special  and  costly  machines 
and  apparatus  made  for  research  purposes,  after  being  used, 
was,  he  was  sorry  to  say,  put  on  one  side,  and  left  to  rust 
away  into  obhvion.  Now,  if  an  inventory  of  all  such  ap- 
paii'atus,  with  fuU  particulai's,  was  kept  at  the  centi-al 
library,  other  expeiimecters  could,  instead  of  building  fresh 
apparatus  of  their  own,  obtain  machines  v.'hich  with  shght 
alteration  ndght  be  used  over  again.  In  this  way  the  costs 
of  experiments  could  be  lai'gely  reduced.  Co-operative  work 
was  very  essential  in  his  opmion.  In  support  of  thiis  conten- 
tion he  instanced  what  had  happened  in  Eussia.  That  was 
a  hugh  co-operative  effort  on  the  part  of  the  people  to  biing 
about  a  certain  thing.  What  had  bten  the  result?  Cer- 
tainly not  what  was  expected,  instead,  two  individuals  had 
come  out  on  top.  The  same  thing  was  likely  to  result  from 
co-opeiative  research;  individualism  would  certainly  not  be 
kUled. 

Dr.  W.  Eosenhain  thought  that  research  work  and  pro- 
duction should  be  kept  entirely  sepai'ate  and  away  from 
one  another;  routine  testing  was  part  of  production,  and 
should,  therefore,  not  be  included  in  the  duties  of  the 
research  dei^artment.  The  laboratories  should  not  be  at  or 
anywhere  near  the  works,  if  they  were  they  would  be 
dominated  by  the  influence  of  the  latter,  whose  sole  aim 
was  production.  The  two  things  were  entirely  different, 
and  should  be  kept  apart.  He  did  not  favour  the  buildings 
described  in  the  paper;  such  buildings  ought  to  be  deaigneii 
by  the  men  T\ho  were  going  to  work  in  them,  and  not  by 
architects.  He  knew  of  certain  buildings  in  Germany,  quit* 
perfect  fi'om  the  architect's  ix>int  of  view,  which  when  com- 
pleted were  dif:COvered  to  be  quite  unsuited  to  the  work  it 
was  intended  to  carry  out  in  them.  He  entirely  disagreed 
with  the  author's  .statement  that  research  could  be  reduced 
to  a  business,  also  working  hours  could  not  be  governed. 
A  great  deal  depended  on  leadership,  the  man  who  leads  the 
work  was  the_  one  who  made  it  a  .success  or  otherwise. 

A  speaker,  whose  nam©  was  missed,  gave  some  details,  and 
exhibited  plans  of  the  reseai"ch  organisation  for  whicii  he 
had  been  responsible.  He  agi-eed  that  all  routine  testing 
should  be  excluded  from  the  research  department,  and  took 
exception  to  the  author's  statement  that  "  much  could  be 
done  with  the  ordinary  man."  Siu'ely  a  man  possessing 
qualities  and  qualihcatious  such  as  the  author  had  enume- 
rated was  not  an  ordinary  man''  The  right  type  of  men 
were  very  difticult  to  rind,  espf^cially  now,  when  so  many 
of  the  best  had  been  lost,  but  when  such  were  found  they 
should  be  placed  in  the  right  environments  and  allowed  to 
go  right  ahead  with  their  work,  and  not  be  botliered  with 
minor  details.  All  depended  on  what  sort  of  a.  start  was 
made.  Eegarding  the  financial  side,  the  amount  that  was 
spent  annually  on  research  work  would  be  known ;  it  would 
also  be  known  on  what  it  was  spent,  it  therefore  did  not 
matter  how  it  was  spent.  If  the  heads  of  such  organisations 
were  requii-ed  to  fm-nish  detailed  accounts  of  all  expenditure 
they  would  have  an  intolerable  state  of  affairs.  They  would 
have  some  of  the  finest  brains  in  the  counti-y  occupied  with 
matters  of  &  s.  d.  instead  of  getting  on  with  the  legitimate 
work. 

Prof.  C.  E.  Darling  inquired  as  to  the  percentage  of  the 
turnover  that  it  was  proposed  to  spend  on  research.  If 
6ome  idea  of  this  were  given,  small  firms  would  be  able  to 
co-operate.  Laage  tinns  who  could  afford  to  set  up  such 
organisation  individually  were,  after  all,  not  in  th^  majority. 
He  would  also  like  to  know  where  it  was  proposed  to  get 
the  staffs  that  would  be  required  for  such  research  organisa.- 
tions.  Now  that  so  many  of  our  best  had  been  lost,  those 
who  were  left  would  immediately  be  absorbed  for  production 
I  whei'e  there  was  great  need  of  them.  In  his  opinion  the 
scarcity  of  the  right  type  of  men  would  be  the  greatest 
\ —  obstacle  to  the  scheme;  it  was  a  problem  where  these  men 
1  where  going  to  be  obtained,  it  would  be  some  time  before 
the  output  would  meet  with  the  demand.  He  did  not  agi-ee 
that  the  recniiting  gi'ound  for  such  men  should  be  restrjoted 
to  the  TJniversittes,  that  would  considerably  narrow  the 
ground.  All  good  technical  colleges  should  be  included ;  some 
of  the  best  men,  quite  equal  to  -imiversity  men.  were  tm-ned 
oiit  from  the?e  coUeses.  It  should  be  i-emembered  that 
Faraday  and  others  uorc  net   university  men. 

Owing  to  the  lateness  of  the  hour,  other  members'  con- 
tributions as  well  as  the  author's  reply  to  the  discussion 
were  reserved  to  be  published  later  in  the  Journal  of  the 
Institution.  ' 


DiscDssioN  AT  Newcastle-upon-Tyne. 
ilr.  A.  P.  M.  Fleming,  O.B.E.,  dehvered  his  lecture  before 
the  Noith -Eastern.  Centre  on  Januai'y  16th.  Mr.  A.  P.  PifNB, 
ebaii'uian,  m  openmg  the  di.scussion,  said  that  the  question 
of  reseai'ch  was  a  vital  one  to  this  country.  Those  who  knew 
what  w'as  bemg  done  in  Germany  and  America  knew  also 
how  fai'  we  were  behind  in  this  counti-y.  It  was  true  that, 
during  the  war  we  had  picked  up  some  leeway,  but  we 
had  a  long  way  to  go  before  we  reached  the  position  that 
we  ought  to  occupy.  Small  firms  were  in  a  worse  position 
than  were  the  lai'ge  ones,  for  they  could  not  hope  to  run 
such  organisations  as  Mr.  Fleming  had  referred  to,  but,  on 
the  other  hand,  there  was  that  need  for  research  cai-ried 
out  on  general  lines. 

Sir  George  Hadcock  (.Armstrong,  \\Tiitworth  &  Co.,  Ltd.) 
said  the  lectme  and  discussion  were  vei'y  opportune,  for  the 
air  was  full  of  schemes  of  reorganisation,  and,  naturally, 
mdustrial  research  formed  a  large  part  of  that  reorganisation. 
Probably  few  firms  could  run  such  buildings  as  had  been 
shown;  that  should  not  discom-age  them,  because  those 
buildings,  although  desuable,  were  not  necessary.  At  Els- 
wick  they  had  done  a  great  deal  with  a  building  of  much 
more  modest  dimensions,  and  with  very  httle  apj>ai'atus. 
Thei'e  were  many  operations  that  could  be  carried  out  in 
the  regulai-  course  of  industry.  Eeseai'ch,  however  carried 
out,  might  be  divided  roughly  into  two  sections — investiga- 
tion made  of  a  purely  scientific  character,  which  was  done 
at  the  National  i'hysical  Laboratory,  and  that  which  referred 
to  the  improvement  of  tecfmical  details,  construction,  &c. 
He  thought  thi'  nght  policy  would  be  to  make  as  much  as 
they  could,  and  that  was  the  pohcy  that  they  ought  to  giusp 
ami  take  advantage  of.  Eeferrmg  to  co-operative  research,  Sii' 
George  said  the  system  was  an  excellent  one,  but  it  had 
the  drawback  that  it  meant  that  each  manufactui'er  must 
disclose  all  his  trade  secrets.  That  might  be  desirable  for 
tJie  country  at  large,  but  if  they  had  co-opei'ation  they  would 
not  have  any  competition.  Shops  were  becoming  more  and 
more  specialised,  that  was  necessary  to. enable  them  to  com- 
pete; they  must  specialise.  As  a  result,  promotion  in  the 
executive  branch  was  naturally  confined  largely  to  shop 
experience,  with  high  technical  training,  but  there  were 
few  with  any  scientific  traming.  If  research  workers  could 
be  sme  of  promotion,  university  -graduates  would  look  more 
favourably  on  the  work.  As  to  the  buildings,  he  thought 
-Mr.  Fleming  had  gone  too  iax.  To  have  them  carried  out 
on  a  co-operative  scheme  w-ould  not  be  so  bad,  but  for 
individual  firms  the  system  would  be  out  of  all  question. 

Dr.  MiCHiE  had  httle  to  criticise,  it  seemed  to  him  that 
the  scheme  was  very  complete.  He  was  glad  to  see  that  the 
chemical  section  was  placed  first.  He  was  much  interested 
to  notice  the  psychological  section,  and  he  wondered  what 
would  happen  if,  in  these  democratic  days,  some  of  the 
subordinates  thought  that  those  above  should  be  examined. 
The  provisions  to  ehminate  vibration  were  vei-y  good;  it 
was  L[  matter  that  was  not  generally  given  the  attention 
liuit  it  ought  to  have.  Also  the  question  of  illumination 
liad,  in  the  past,  been  greatly  neglected. 

Mr.  H.  \V.  Clothier  could  confinn  from  the  smaU  works 
point  of  view  that  a  great  deal  of  research  work  was  being, 
and  always  had  been  done  by  manufacturers  without  elabo- 
rate provision.  He  could  very  well  conceive  that  they  could 
go  too  far,  and  soon  find  themselves  with  a  "  white  ele- 
phant." In  a  small  switchgear  supply  works  they  had  theii- 
routine  testing  apparatus  for  all  electrical  tests.  He  found 
that  the  General  Electric  Co.,  of  America,  was  testing  up  to 
I'i.UOO  amperes,  '2110,000  volts.  Some  years  ago  he  took  part 
in  some  tests  at  1'2,000  amperes,  and  they  had  routine  tests 
at  8,000  and  10,000  amperes,  although  not  at  200,00a  volts. 
Very  shortly,  however,  they  would  be  in  a  position  to  carry 
•  out  2.50,000  or  even  300,000-volt  tests.  Although  they  had  not 
those  great  buildings  they  were  able  to  produce  in  England 
apparatus  which,  m  many  cases,  excelled  that  which  came 
from  other  countries.  He  thought  there  was  also  great 
danger  of  working  too  much  in  isolated  compartments,  and 
one  would  sometimes  got  better  results  if  the  research  work 
were  carried  out  in  ordin'ary  manufacturing  works;  the  work 
was  thus  done  in  a  more  flexible  way.  The  Enghsh  method, 
he  thought,  encouraged  better  individual  initiative.  As  to 
the  question  of  publicity,  he  was  of  opinion  that  the  Ameri- 
cans used  theii-  research  establishments  as  advertising  media. 
There  were  arguments  for  a  co-operative  research  establish- 
ment, for  instance,  they  wanted  the  breaking  capacity  of  a 
switch,  and  needed'  a  "million  k.v.a.  to  test  it.  Of  course 
no  single  firm  could  contemplate  such  a  thiig^  as  that. 

Mr.  Cooke  was  glad  that  so  much  attention  had  been 
given  to  the  building.  He  had  been  associated  with  research 
work  for  many  years,  and,  generaUy.  found  that  special 
provision  was  made  for  special  work,  instead  of  organising 
the  department  for  research  in  general.  It  was  an  important 
point,  nothing  cramped  research  work  like  want  of  room 
He  did  not  think  that  a  firm  would  be  justified  in  following 
Mr.  Fleming's  elaborate  classification  of  subjects  of  research 
as  the  basis  of  such  an  estabUshment,  nor  did  he  favour  an 
excessive  amount  of  plant  which  would  probably  soon  be- 
come obsolete.  His  opinion  differed  also  from  Mr.  Fleming's 
as  to  the  costing  office. 

Mr.  A.  Fawssett  said  that  individual  organisations  would 
lead  to  great  duplication  of  work,  and  it  seemed  tohim  that 
it  would  be  better  if  there  were  a  central  authority  which 
would  be  impartial  in  dealing  with  difficult  problems.  .A 
co-operative  laboratory   was  much  needed  on  the  north-east 
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ooQSt,  to  fleal  with  the  more  diffiiiilt  and  unusual  problems 
which  required  so  uiuch  plant  that  they  could  not  expect  one 
firm  to  undertake   it. 

Mr.  FLt..\iiX(j.  replying  to  the  discussion,  said  that  large 
buildings  and  equipment  raiyht  be  unnccossary.  but  the  work 
had  to  be  done  somewhere,  and  a  time  would  arise  when 
it  would  become  more  economical  to  set  aside  a  special  staff, 
and  not  to  hamper  the  works  department.  He  did  not 
agree  with  the  suggestion  that  if  some  of  the  trade  "secrets" 
became  common  property  competition  would  cease;  for  his 
part,  he  thought  that  coinpetition  would  then  really  com- 
mence and  become  more  intense. 


THE     NAVIGATIONAL      MAGNETIC     C0MPAS5 

CONSIDERED     AS     AN     INSTRUMENT 

OF     PRECISION.'' 


Bv  M.  B.  FIELD,  O.B.E.,  M.Inst.C.E.,  M.LE.E. 

(Concluded  from  p.  112.) 

The  lecturer  next  painted  out  the  effect  of  magnetic  dis- 
symmetry of  a  card.  If  one  of  the  needles  of  a  two-needle 
card  were  materially  weaker  tbaji  the  other,  no  deviation 
would  be  noticed  when  testing  the  compass  in  the  usual  way 
in  a  miifonii  magnetic  field.  In  such  a  field  both  needles, 
no  matter  what  their  strengths  might  be,  would  tend  to 
point  along  the  lines  of  force,  and  the  card  would  point 
■  true."  \Vhen,  however,  the  compass  was  placed  in  a  non- 
ujiiform  field,  .such  as  those  already  illustrated,  an  effect 
would  arise  due  to  inequality  of  magnetic  strength  of 
the  two  needles.  Dissj'mmetry  of  this  character  could  not  be 
detected  by  the  usual  tests  made  in  a  uniform  field. 

.\  further  instance  of  dissymmetry  might  occur  if  the 
magnetisation  of  either  needle  was  un symmetric  about  the 
central  plane  of  that  needle;  an  illustration  of  this  effect 
■n-as  given  by  reproducing  the  iron-filings  diagrams  of  a 
"  bad  "  permanent  magnet  (a)  immediately  after  magnetisa- 
tion; (6)  six  weeks  after  magnetisation  (figs.  6a,  p.  110). 
ITie  field  of  force,  which  was  symmetrical  immediately  after 
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magnetisation,  had  become  exceedingly  unsymmetric  during 
the  interval.  Apparatus  were  exhibited  by  means  of  which 
needles  might  be  rapidly  tested  in  the  workshop  :  — 

(n)  For  equality  of  magnetic  moment. 

(6)  For  sjTumetry  of  magnetisation  about  the  central  plane 
of  each   needle. 

The  lecturer  had  intended  to  speak  about  the  magnetisa- 
tion of  the  ship,  and  how  the  various  correctors  performc<l 
their  functions,  but,  owing  to  lack  of  fame,  had  to  concJude 
with  a  reference  to  the  effect  of  employin'g  undesirably  great 
magnetic   moments  :  — 

Briefly,  we  may  .say  that  the  earth's  horizontal  force  in- 
duces magnetism  in  the  ship,  which  in  general  produces  an 
ea.st- westerly  force  at  the  corafKiPs  station,  and  gives  rise 
to  deviation.  The  function  of  the  qna<lrantal  globes  is  U) 
neutralise  this  east-westerly  forte.  If  the  dobes  be  properly 
l>roportioned  and  placed,  no  deviation  of  the  resultant  field, 
due  to  the  cause  under  consideration,  exists  at  the  centre 
nf  the  compass  Nevertheless  the  card  does  not  necessarily 
point  "true,":  it  depends  on  the  magnetic  moment  of  the 
needles 

We  may  readily  test  this  on  shore.  Take  a  binnacle  with, 
say.  Si  in.  globe'!  set  12  in.  from  ttie  central  axis,  and  turn 
it  round  until  the  diameter  passing  thromgh.  the  spheres  i.« 

*  Abstract  of  lecture  delivered  before  the  iNSTiTtmoN  of 
Bt-ECTRicAL  Engineers,.  London,  January  9th,  1919. 
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in  the  N.E.-S.W.  direction.  We  can  easily  calculate  that 
the  direction  of  the  re.«ultiint  lield  at  the  centre  of  the 
compass  is  N.V.iJ  aeg.  k..,  the  deviation  from  the  meridian 
being  due  to  the  deflection  of  the  Unes  of  force  by  the  action 
of  the  spheres.  Further,  this  deviation  of  7,3  deg.  east  would 
be  the  same  at  whatever  part  of  the  earth  we  might  be 
experimenting— it  does  not  depend  on  the  value  of  H.  The 
following  table  represents  a  series  of  tests  made  at  Glasgow. 

Deviation-  PBODtrcED  by  8J-is.  Spherks  12-in,  from  Vertical 
Axis,  on  N.E.  and  S.W.  Diameter. 


Standard  10-in.  dry-card 
Standard  naval  compass 

Torpedo  boat  

U.S.A.  naval 
Ritchie...  ,, 

Common  steering   „ 

The  only  card  which  takes  up  the  direction  of  the  resiiltant 
force  is  the  small-magnetic-moment  dry  card.  The  standard 
naval  liquid  compass  is  attracted  2.7  deg.  further  in  the 
direction  of  the  spheres,  and  so  on.  These  attractions  are 
due  to  the  magnetism  induced  in  the  spheres  by  the  power- 
ful needles,  i^eacti.-ig  on   the  needles. 

If  we  wore  to  repeat  this  test  at  Singapore,  where  the 
value  of  H  is  about  2.3  times  the  value  at  Glasgow,  we 
.should  get  the  same  deviations,  only  in  the  case  of  the 
small-moment  card;  the  others  would  be  different.  In  fact 
the  third  column  of  the  above  table  shows  the  portion  of 
the  delation,  the  amount  of  which  depends  on  geographical 
|K>sition.  The  quadrantal  deviation  produced  by  the  iron 
work  of  the  ship  does  not  depend  eiii  geographical  position, 
but  the  amount  of  compe.nsation  provided  by  the  spheres 
does  depend  on  geographical  position,  if  the  needles  are 
stiong  enough  to  produce  sensible  magnetisation  of  tiio 
spheres. 

The  excellent  manual  published  by  the  Admiralty  on  the 
deviation  of  the  compass  gives  tables  setting  out  the  actual 
observed  deviations  of  different  compasses  in  the  presence 
of  globes  of  different  sizes,  and  situated  at  different  distances 
on  a  quadrantal  diameter.  .\  formula  is  also  given  by  which 
we  may  calculate  the  deviation  of  the  resultant  force  due  to 
the  globes.  Fig.  14  shows  the  Admiralty  measurements 
when  using  6  in.  spheres.  The  observations  for  the  "  Thom- 
son "  (dry)  card  lie  on  the  theoretical  curve,  while  those  of 
the  naval  hquid  types  all  lie  ahove.  The  difference  is  the 
amount  of  the  attraction  towards  the  globes,  caused  by  fho 
strong  magnetic  moments  necessarily  involved  in  the  liquid 
compass. 
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The   following  is   a   further  list  of   contributions  received 
in  response  to  the  appeal  made  by  Mr.  Hunter : — 


Ltd. 


Co., 


A.    Cohn         2 

A,  VVarden   &"Co.     .".     '.'.'.  I 

J.    Wilkins    &    Co 

J.   Shepherd  1 

C.    Jermyn    Ford        5 

Acme   Elec.    Manfg.   Co.    ...  1 

Sunlight    Manfg.    Co.    Ltd.  2 

W.    B.    Williamson    1 

B-    Handlev  1 

H.    F.    A.  'Kinder     1 

Lamb    &    Sons    

J.   Oakey  &  Sons,   Ltd.   ...  2 

F.    J.    Down       5 

Stanford    &    Co.        ...     ... 

A.     P.    Trotter     I 

Everitt    &    Co S 

\.    T.    Morris      

The  contribution  of  £1  Is.- Od."  "lecorded  last  week 

Messrs.  Marshall,  Sons  &  Go/.-  Lt^.,  wa.s  a  personal 
tion  bv  Mr.  W.  V.   Waite,' of  that  firm. 


W  hite,   ;.icoby  &  Co.,  Ltd. 
Maxim     Lp.     Works,     Ltd. 

J.    F.    Povnter     

Geo.    Rice.    Ltd 

County     of     London     E.S. 

Co..    Ltd 

S.    A.    Russell      

Baxter    S:    Caunter    

lohn    Grav    

Wholesale'  Elec.    Co..    Ltd. 

R.    O.    Martin    

E.    E.    Lloyd        

A.    H.    Gillinti    

E.   Erskine    Murr«v    .„     ... 


as  from 
contribu- 


Renovation  of  Discoloured  Arc-lamp  Globes. — The  globes 
of  arc  lamps  often  show  considerable  disctjlpration,  owing  to 
the  action  of  the  actinic  rays.  Mr.  A.  Hertz,  in  the  Electrical 
World,  says  such  discoloration  can  be  entirely  removed  by 
a  eareful  heat  treatment.  The  globes  should  be  fir.st  washed 
with  muriatic  acid  to  remove  the  iron  )>;irticles  and  brown 
powder  that  have  been  spattere<l  on  to  the  glass  from  the 
electrodes.  They  should  then  be  placed  in  a  gas-heated  an- 
nealina  oven,  and  raised  in  four  or  five  hours  to  a  tempera- 
ture of  480  deg.  to  .540  deg.  C,  which  should  be  maintained 
for  about  one  hour.  The  oven  is  then  allowed  to  cooloff 
for  -twelve  to  fifteen  hours,  care  being  t:rken  not  to  openit 
until  the  temperature  has  fallen  to  50  deg.  C.  as  otherwise 
the  globes  are  liable  to  crack.  .After  washing  the  clobes  with 
>»-)ap  and  water  the.\-  ;ue  again  perf<;ctly  clear.  The  cost  of 
the  proceM  per.  globe,  including  gas  and -labour,  is  given  aa 
about  35  cents. 
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BUSINESS  NOTES. 


Our  Letters  from  the  Forces. — "  Lieut.,  R.E.,"  writing 

from  France,  aajs  : — "I  wish  to  take  this  opportunity  of  expressing 
my  moat  sincere  thanks  to  you  for  the  weekly  copy  of  the 
Electrical  Review  that  you  have  so  retjularly  sent  me  since  the 
early  days  of  the  war.  I  can  assure  you  that  it  has  been  appreciated 
both  by  myself  and  by  all  my  RE.  friends  more  than  mere  words  can 
describe,  and  now  that  hostilities  have  ceased,  and  we  are  returninfi 
to  our  '  civvy  '  jobs  afrain,  it  is  to  the  Electrical  Review  that  we 
can  trace  our  present  touch  with  affairs  electrical.  I  wish  to 
express  my  very  {freat  thanks  for  many  happy  hours  of  reading: 
■  out  in  the  wilds."  " 

A  correspondent  who  has  just  returned  to  his  pre-war  interests  in 
electricity  supply  writes  :--  "  I  am  probably  only  one  of  a  large  num- 
ber who  have  benefited  from  and  enjoyed  your  free  weekly  gift,  but  I 
am  certain  yourkindactionincontinuingthesupplyoversuch  aperiod 
will  not  be  forgotten,  and  the  good  old  Review  will  be  waited  for 
more  eagerly  than  ever  on  Friday  afternoons.  In  offering  to  you 
my  very  best  thanks  for  your  kindness,  permit  me  to  wish  your- 
selves and  the  Review  every  best  wish  for  the  continued  good  work 
you  are  doing  in  the  electrical  world." 

Export  Restrictions  Removed. — The  London  Gnzetie  for 

January  24th  contains  a  further  list  of  export  restrictions  which 
have  now  been  removed. 

Swedish  Electrical  Industry. — It  is  interesting  to 
review  the  measures  taken  by  the  Swedish  electrical  trades  to  pro- 
vide suitable  substitutes  for  materials  which  were  in  short  supply 
during  the  war. 

Copper  has,  to  a  great  extent,  been  substituted  with  other  metals, 
first  and  foremost,  steel,  iron,  and  zinc.  For  transmission  steel 
cables  are  now  used  to  advantage.  Svenska  Metalverken  (Swedish 
Metal  Works)  recently  exhibited  a  large  collection  of  these  cables 
of  all  kinds.  The  installation  material  is  generally  made  of  iron 
and  zinc  covered  with  copper  or  brass.  Both  the  AUmanna  Svenska 
Elektriska  Aktiebolaget  (Swedish  General  Electric  Co.)  and  Biihl- 
marks  Lamp  Factory  are  making  installation  m.aterial  of  substi- 
tutes. The  Motor  Factory  Eck  exhibited  some  samples  of  oil 
switches  where  substitutes  for  copper  have  been  used  to  advan- 
tage. This  development  is  still  more  strongly  marked  in  the 
armature  industry.  Substitute  materials  are  used  with  excellent 
results  for  cheap  as  well  as  expensive  lighting  apparatus  of  all 
kinds.  Cheaper  lamps  are  mostly  made  of  iron  plate,  electrolytic- 
ally  covered  with  copper  or  brass  ;  the  more  expensive  lamps  are 
mostly  made  of  zinc  and  lead  well  moulded  and  ornamented,  and 
then  covered  with  pure  copper  or  an  alloy  thereof. 

In  commenting  recently  on  the  industrial  exhibits  at  the  Glote- 
borg  Fair,  the  United  States  Commercial  Agent  remarked  on  the 
enormous  growth  in  the  manufacture  of  electrical  material  in 
Sweden  during  the  war.  In  a  number  of  articles,  especially  in- 
stallation material  and  casings,  foreign  competition  had  the  upper 
hand  before  the  war,  and  at  the  prices  then  prevailing  there  was  no 
chance  for  Swedish  man ufa<!ture.  Now  Swedish  manufacture  has 
taken  the  market  entirely,  owing  to  the  increased  demand,  the 
disappearance  of  foreign  competition,  and  the  change  in  prices. 
"  Before  the  time  when  foreign  competition  will  again  have  to  be 
met  Swedish  manufacturers  should  be  able  to  meet  it.  In  this 
connection  it  may  be  mentioned  that  wood-casing,  the  cheaper  as 
weU  as  the  more  expensive  qualities,  has  gained  more  and  more 
ground.  Even  electrical  measuring  instruments,  which  formerly  - 
were  made  only  abroad,  were  exhibited  at  the  Fair,  but  these  are 
not  yet  perfect." 

Opening    for    Small   Electric    Plants    in    Jamaica. — 

According  to  the  United  States  Consul  at  Kingston,  there  is  a 
good  opening  in  Jamaica  for  small  electric  plants  furnishing  light 
for  isolated  country  houses  and  power  for  doing  the  ordinary 
operations  on  the  farm,  such  as  grinding,  pumping  water,  making 
butter,  i:c.  Owing  to  the  lack  of  development  of  water  power, 
electric  current  is  available  only  in  the  larger  centres,  and  there  is 
a  good  demand  throughout  the  island  for  individual  plants  at  a 
moderate  price.  There  is  one  outfit  on  the  market  at  present 
which  retails  at  about  £80,  and  is  capable  of  carrying  20  to  30 
18-C.P.  lights  at  32  volts.  The  outfit  sliould  consist  of  a  kerosene 
engine  and  a  dynamo  mounted  on  the  same  shaft,  preferably,  and 
a  bank  of  storage  batteries.  The  operation  .  ^ould  be  as  simple 
and  as  nearly  automatic  as  possible.  Only  oil-burning  engines 
should  be  considered,  as  gasoline  is  altogether  too  expensive  at  the 
present  time.  Attention  should  be  given  to  the  method  of  packing 
and  shipping,  so  that  the  outfit  can  be  set  up  by  an  ordinary 
mechanic. 

Brazil. — Market    for    Telegrai-h    Material. — The 

Brazilian  Department  of  Telegraphs  are  stated  to  be  desirous  of 
purchasing  their  material  in  the  United  States,  instead  of  in 
Europe,  which  hitherto  largely  supplied  their  requirements,  save 
for  certain  wire.  United  States  manufacturers  are  keenly  alive  to 
the  possibilities  of  trade  in  this  direction,  and  arrangements  have 
been  made  for  samples  of  the  wires,  tracings  of  the  posts,  arms 
and  pins,  together  with  photographs  of  iron  arms  and  fittings, 
wooden  arms  and  fittings,  porcelain  insulators  and  pins,  and  mis- 
cellaneous tools,  to  he  on  view  at  the  New  York  office  of  the  United 
States  Bureau  of  Commerce. 

Trading    with    the    Enemy.— The  London   Gazette   for 

January  24th  contains  further  lists  of  persona  and  bodies  in 
foreign  countries  with  whom  trading  is  prohibited  or  whoso  names 
have  now  been  removed. 


Dissolutions  and  Liquidations. — Leitner  Electrical 

Co..  Ltd.,  Maybury,  Woking.— Meetings  of  the  creditors  and  share- 
holders were  held  on  January  21st,  at  the  Carey  Street  offices  of  the 
Board  of  Trade.  Lincoln's  Inn.  W.C.  The  company  was  formed  in 
September.  191 1.  to  acquire  from  Mr.  Leitner  alicenceto  work  auto- 
matic electric  lighting  for  trains  and  vehicles  on  a  royalty  basis.  A 
winding-up  order  was  made  against  the  company  in  October,  1914, 
under  which  accounts  were  lodged  showing  liabilities  .£31, .561'),  assets 
valued  at  £11,301.  and  a  deficiency  of  £42,663  as  regards  contribn- 
tories.  Mr.  W.J.  Warley.  Official  Receiver,  reported  that  the  meetings 
had  been  called  at  the  request  of  creditors  to  consider  the  appointment 
of  a  liquidator  in  the  place  of  Mr.  Corfield,  who  had  died.  The 
proofs  of  debts  lodged  numbered  127,  and  amounted  to  £30,326, 
but  only  a  small  proportion  of  those  had  sent  in  proxies  on  this 
occasion.  There  were  eight  general  proxies,  representing  £460. 
and  10  special  proxies,  representing  £15,276,  in  favour  of  the 
appointment  of  Mr.  Albert  Cripwell,  accountant.  Balfour  House, 
Finsbury  Pavement,  E.C.,  whilst  the  general  proxy  had  been  sent 
to  the  Official  Receiver  to  vote  for  himself,  and  two  special  proxies, 
representing  £7,608,  also  for  the  appointment  of  the  Oflttcial 
Receiver,  were  made  out  to  other  persons,  who  did  not  appear  to  be 
present  at  the  meeting.  Mr.  Baker  (Kenneth  Brown,  Baker  &  Co.) 
said  he  represented  J.  Stone  &  Co.,  Ltd.,  creditors  for  £7. .545,  and 
his  clients  wished  the  liquidation  to  be  left  in  the  hands  of  the 
Ofticial  Receiver.  Mr.  Davis  (Greenwood  &  Batley)  wished  to  move 
that  Mr.  Cripwell  should  fill  the  post,  but  it  appeared  that  he  had 
no  power  to  do  so,  and  the  chairman  announced  that  although  on 
the  figures  Mr.  Cripwell  had  a  majority,  there  was  no  one  present 
qualified  to  move  a  resolution  for  his  appointment  ;  consequently, 
the  motion  to  leave  the  liquidation  in  the  hands  of  the  Official 
Receiver  carried  the  day  at  the  creditors'  meeting.  Then  the  share- 
holders had  sent  in  four  proxies,  representing  8.586  shares  and 
10,131  votes,  for  the  appointment  of  Mr.  Cripwell,  whilst  the  proxy, 
representing  11,001  shares  and  13,301  votes,  declared  in  favour  of 
the  Official  Receiver,  who  thus  had  a  majority  at  the  meeting  of 
shareholders,  and  would,  therefore,  hold  the  office  of  liquidator. 

Asked  regarding  the  prospects  of  a  dividend  being  paid  to  the 
unsecured  creditors,  the  chairman  said  it  depended  largely  upon 
the  Russian  assets.  There  were  some  outstanding  foreign  claims, 
and  there  was  a  sum  of  16,000  Romanoff  roubles  lying  at  a  French 
bank  in  London.  The  present  value  of  those  roubles  was  3d.  each, 
but  if  things  improved  in  Russia  there  might  be  a  higher  price 
forthcoming  for  them  ;  consequently,  they  had  been  held  in  hand 
in  the  hope  of  an  improved  market.  Then  there  was  a  claim  to 
5.000  roubles  against  a  State  railway  in  Russia,  and.  having  regard 
to  the  present  condition  of  things  in  that  country,  it  might  be  an 
exceedingly  long  time  before  anything  could  be  settled.  There 
was  a  further  claim  to  £350  against  a  German  firm,  and  something 
might  be  got  from  that  source,  as  the  assets  of  that  firm  were  in 
the  hands  of  the  Public  Trustee.  That  comprised  the  assets,  and. 
of  course,  no  dividend  could  be  declared  for  the  present. 

The  proceedings  then  terminated. 

Macintosh  Cable  Co.,  Ltd. — This  company  is  winding  up 
voluntarily,  with  Mr.  A.  R.  Handley,  Tib  Lane,  Manch-ster,  as 
liquidator.  A  provisional  agreement  was  entered  into  in  November 
for  the  sale  of  the  undertaking  to  Messrs.  William  Rickard.  Ltd., 
and  the  name  of  the  latter  is  to  be  changed  to  the  Macintosh  Cable 
Co..  Ltd. 

Home-Morton  &  Gibson,  consulting  engineers  and  industrial 
works  designers,  224,  St.  Vincent  Street,  Glasgow,  and  2.  Eldon 
Street,  London,  E.G.— Messrs.  D.  &  A.  Home-Morton  and  Mr.  G.  H. 
Leckie  Gibson  have  dissolved  partnership.  Mr.  D.  Home-Morton 
will  carry  on  business,  under  the  name  of  Home-Morton,  at  the 
Glasgow  address,  and  attend  to  the  Glasgow  debts.  Messrs.  A, 
Home-Morton  i:  G.  H.  Leckie  Gibson  will  carry  on  the  London 
office  as  Home-Morton  &  Gibson,  and  discharge  the  London  debts. 

Ferguson,  Pailin  it  Co.,  Ltd. — A  circular  issued  to  the 
creditors  by  the  liquidator  of  Messrs.  Ferguson,  Pailin  &  Co.,  Ltd.. 
states  that  in  connection  with  the  very  considerable  extension  of 
their  business,  the  company  have  found  it  necessary  to  reconstruct 
and  to  transfer  the  goodwill  and  assets  of  the  existing  business  to  a 
new  company,  to  be  called  "  Ferguson.  Pailin,  Ltd."  This  involves, 
for  technical  reasons,  a  voluntary  liquidation  of  Ferguson,  Pailin 
and  Co  ,  Ltd.,  in  connection  with  which  it  is  necessary  to  convene 
a  formal  meeting  of  creditors.  Any  liabUities  of  Ferguson,  Pailin 
and  Co.,  Ltd.,  which  are  not  discharged  before  the  good  will  transfer 
to  the  new  company  takes  place,  will  be  discharged  by  the  new 
company. 

ToDRTEL  Addixo  MACHINE  SYNDICATE,  Ltd. — Meeting  of 
creditors  February  3rd,  at  2  and  3,  Norfolk  Street,  Strand,  W.C. 
Liquidator,  Mr.  A.  Hartley,  70a,  Basinghall  Street,  E.G. 

British  Westinghouse  &c.,  Co.,  Ltd.— The  petition  for 

altering  the  objects  of  this  company  is  to  be  heard  before  Mr. 
Justice  Astbury  on  February  Uth. 

A  Banker  on  the  Engineering  Trade.— In  the  course  of 

his  speech  at  the  annual  meeting  of  the  Union  Bank  of  Manchester, 
Ltd.,  Lord  Rochd.ile  reviewed  the  position  of  several  trades.  He 
remarked  that  in  the  engineering  trade  great  changes  had  taken 
place.  Most  concerns  were  engaged  on  the  production  of  war 
material,  but  this  had  generally  been  discontinued  ;  and  many  im- 
portant works  were  reverting  to  their  ordinary  trade  and  supple- 
menting them  with  new  lines  which  they  felt  to  be  necessary  to 
keep  employed  the  largely  extended  plant  which  they  had  erected 
in  order  to  increase  their  war  production.  The  very  extensive 
requirements  of  the  world  in  general  for  machinery  and  allied  pro- 
ductions were  giving  great  confidence  to  this  trade  ;  and  there  was 
no  doubt  that  the  important  part  which  it  had  played  in  the  past 
would  be  enhanced  in  the  future, 


124 


THE    ELECTRICAL    REVIEW. 


.IanI'AUY  31,  191!'. 


Bankruptcy  Proceedings. — Alfrkd  Taylor,  electrical 

entrineer.  ys,  X'irjriuia  Street,  Southport,  Lancaster. — This  debtor 
appeared  for  his  public  examination  on  January  20th,  at  Liver- 
pool, before  Sir,  Resristrar  Xield.  The  debtor  said  he  had  been  a 
mininfr  engineer  on  the  Continent  of  Europe,  and  for  the  past  1 7 
years  he  had  devoted  himself  to  perfectiufr  ascheme  for  the  purpose 
of  cheapening'  the  supply  of  electricity.  The  scheme  was  not  yet 
in  a  position  to  be  protected  or  patented,  but  he  hoped  to  complete 
it  soon,  when  he  ha<l  no  doubt  of  being  in  a  position  to  pay  all  his 
creditors.  'He  calculated  that  he  had  spent  on  the  scheme,  includ- 
ing loss  of  salary  since  he  gave  up  his  position  on  the  Continent, 
at  least  £10,000.  At  present  he  was  livin;;  on  money  received  from 
his  family  and  relations.     The  examination  was  adjourned. 

C.  Mayfield,  electrical  enjjineer,  Clifton,  Bristol. — First  meet- 
in-r.  February  .5th  ;  public  examination,  February  28th,  at  Bristol. 

Football. — Tlie  match  between  the  Magnet  F.C.  and  the 
Eastern  Telegraph  Schools  F.C.  was  played  at  Hampstead  last 
Saturday,  and  ended  in  a  victory  for  the  latter  club  by  2  goals  to  0. 

Italian  Industrial  Experts  to  Visit  England. — Accord- 
ing to  the  Elettricistu.  the  Ensrlish  Government  hiis  invited  a  Com- 
mission of  12  representatives  of  Italian  commerce  and  industry  to 
inspect  the  principal  industrial  and  commercial  centres  of  England, 
with  a  view  to  exchanging  ideas  with  English  manufacturers,  and 
framing  a  common  programme  of  action  for  the  mutual  advantage 
of  both  countries. 

The  Industrial  League. — The  second  number  of  the /«</««- 

trial  League  Joiirmd  (.December,  lid  )  contains  contributions  from  the 
Right  Hon.  G.  H,  Roberts,  M.P.,  the  Right  Hon.  J.  H.  Clynes, 
M.P..  Mr.  G.  J.  Wardle,  JI.P.,  and  others.  Among  further  features 
there  is  a  full  report  of  a  conference  on  "  Profit-sharing  Schemes  " 
held  by  the  League  in  June  last,  when  Mr.  J.  P.  Thomas  opened 
the  discussion.  A  contributor  to  the  debate,  whose  views  will 
interest  our  readers,  is  Mr.  H.  Hirst,  of  the  General  Electric  Co,, 
Ltd. 

tierman  Foreign  Trade  Activity. — There  is  accumulating 

evidence  of  German  trade  activity  in  neutral  countries,  and  also  of 
correspondence  direct  from  Germany  to  England,  endeavouring  to 
open  up  commercial  connections.  The  Tiinex  correspondent  at  the 
Hague  forwarLls  a  Berlin  telegram,  which  is  published  in  the 
/[amhlsblaii,  stating  that  the  steel  syndicate  and  other  iron  com- 
binations are  authorised  to  adapt  selling  prices  in  Holland  and 
other  countries  to  foreign  competition,  and  thereby  gain  the  business 
tor  the  German  iron  market.  From  the  statement  it  would  appear 
that  German  competition  will  be  even  more  severe  in  the  future 
than  hitherto. 

The  Board  of  Trade  Journal  says  that  the  British  Vice-Consul  at 
SchafEhouse,  in  Switzerland,  writing  in  mid-December,  reported  the 
presence  in  his  district  of  German  commercial  travellers,  who 
offered  goods  at  much  lower  prices  than  those  quoted  in  Switzer- 
land for  the  same  classes  of  goods.  They  also  promised  delivery  in 
a  fortnight.  One  agent  offered  a  practically  unlimited  succession 
of  trucks  of  glassware,  earthenware,  &c..  but  it  is  not  known  how 
much  of  this  would  have  to  be  brought  direct  from  Germany,  and 
how  much  had  been  stored  in  Switzerland.  It  is  certain,  he  adds, 
that  large  stocks  of  German  make  have  been  kept  in  Switzerland, 
waiting  to  be  thrown  on  the  market  when  prices  should  reach 
their  zenith.  There  is  a  desire  to  get  rid  of  these  stocks  now  before 
the  Belgian  makers  become  active  again.  Dutch  offers  in  these 
lines  are  numerous,  but  there  is  hesitation  in  fixing  date  of 
delivery. 

As  to  German  efforts  in  Belgium,  a  Times  correspondent  at 
Coblenz  says  that  the  determination  of  the  Germans  to  re-establish 
commercial  relations  with  the  Entente  countries  as  soon  as  possible 
is  evident  from  a  letter  from  the  German-Belgian  Mutual  Associa- 
tion of  Diisseldorf  to  a  business  man  in  Coblenz,  in  which  he  is 
asked  to  become  a  member  of  their  organisation  because  of  his  per- 
sonal interests  in  Belgium  and  Eastern  France.  "  The  aims  of  the 
Association  are  to  re-establish  trade  and  industrial  relations  with 
Belgium,  to  act  as  a  medium  of  exchange  between  German  and 
Belgian  firms,  and  to  serve  as  a  centre  of  information  and  advice 
on  all  questions  concerning  Belgium  and  the  French  districts 
formerly  occupied  by  German  troops." 

The  F.B.I,  and  the  Excess  Profits  Tax.— The  Chancellor 

of  the  Exchequer  is  to  receive  a  deputation  from  the  Federation  of 
British  Industries  on  the  question  of  the  Elxcess  Profits  Tax. 

The    Shorter    Hours'    Movement.— There    are    some 

difficulties  in  the  way  of  the  adoption  of  the  47-hour  working  week 
at  Manchester  and  districts,  though  it  is  stated  that  it  has  been 
accepted  by  the  Manchester  Corporation.  A  conference  vpas  held 
last  week,  at  which  it  was  intimated  that  unless  there  was  a  general 
stepping  into  line  with  the  rest  of  the  engineering  and  electrical 
trades  there  was  likely  to  be  a  considerable  stoppage  of  work  by 
employ&.  Mr.  J.  Rowan,  general  secretary  to  the  Electrical  Trades 
Union,  considers  that  federations  of  employers  should  exercise  a 
control  on  those  of  their  members  who  have  bowed  to  the  principle 
of  a  47-hour  week  grudgingly,  and  seek  to  steal  it  back  by  absurd 
regulations. 

Representatives  from  the  Electrical  Trades  TTnions  waited 
upon  the  Bradford  Corporation  Wages  Committee  last  week,  with 
a  view  to  altering  the  commencing  date  of  the  47-hours  week  to 
January  Isl  instead  of  February  1st,  as  at  first  decided.  The 
request  was  granted. 

Mr.  Arthur  S.  Murdoch,  works  manager  for  the  British  Electric 
Plant  Co.,  Ltd.,  Alloa,  writes  locally  :— "  AVith  reference  to  the 
agitation  being  engineered  by  the  less  responsible  men  in  the  Labour 


world  for  a  40-hours'  week,  may  I  say  that  the  claim  that  this  sliorter 
week  is  necessary  to  absorb  the  number  of  men  at  present  unemployed, 
is  entirely  controverted  by  the  following  facts  .'  For  the  p  <st  eight 
weeks  we  have  made  every  effort  possilile  to  obtain  mechanics  for 
our  works.  We  have  advertised  constantly  in  the  columns  of  the 
(rlaxi/ow  fferald.  have  been  in  touch  with  the  Labour  Exchanges, 
and  at  the  end  of  this  period  we  have  not  been  able  to  get  a  single 
man,  and  the  manager  of  the  local  Labour  Exchange  informs  me 
to-day  (January  22nd)  that  he  has  applications  for  a  very  large 
number  of  mechanics  on  his  books  from  employers,  and  there  are 
no  unemployed  men  of  this  description  that  he  can  offer  either  to 
us  or  to  any  other  firm.  It  would,  therefore,  be  interesting  for  the 
leaders  of  this  movement  to  indicate  where  these  'thousands  of 
unemployed '  are." 

Patent  Restoration. — An  Order  has  been  made  restoring 

Patent  No.  :1.S14  of  IKli,  granted  to  Thos.  Alva  Edison,  for  "  Im- 
provements in  sound  reproducers." 

Foreign  Trade  Department. — The  Foreign  Trade 
Department  has  been  transferred  from  Bridgewater  House  to  the 
Foreign  Office,  Downing  Street.  S.W.  1. 

The    South    African    Electrical    Market.— The    Snutk 

African  Miniiiij  Journal,  for  December  21st,  11U8,  contained  the 
following  respecting  electrical  materials: — "  Recently  an  element 
has  been  intioduced  into  the  retail  trade  amongst  several  firms,  of 
cutting  prices,  hence  lamps  are  being  offered  freely,  per  advertise- 
ments of  various  kinds,  including  extra  window  dressing.  There 
fs  a  reason  for  this,  that  may  be  personal  or  otherwise.  However, 
it  appears  there  are  heavy  stocks  of  lamps  in  town,  as  they 
have  been  reduced  3s.  a  dozen  wholesale,  and  from  3s.  to  3s.  Od. 
each  retail.  Business  is  very  slack  in  a  general  way,  and  nothing 
much  is  expected  until  the  turn  of  the  year." 

A    Ministry    of   Commerce. — According    to    the    Dnih/ 

Telegraph,  Sir  Albert  Stanley,  President  of  the  Board  of  Trade, 
announced  at  Huddersfield  last  week  that  a  Ministry  of  Commerce 
would  shortly  be  established.  Experienced  men  of  practical  know- 
ledge had  already  been  invited  to  join  the  Board,  to  bring  in  a 
new  breath  of  life.  As  to  excess  profits.  Mr.  Chamberlain  had  a 
difficult  task  to  find  money,  but  any  impediment  to  the  restoration 
of  trade  would  be  most  carefully  considered  by  him.  The  removal 
of  restrictions  was  being  closely  considered.  It  was  the  deliberate 
policy  of  the  Government  that  controls  should  be  removed  as 
rapidly  as  possible,  but  that  did  not  mean  that  they  would  lock  the 
doors  of  every  department  and  throw  away  the  key.  and  leave  the 
industries  to  carry  on  as  best  they  could.  The  blockade  of  enemy 
countries  must  continue  until  we  had  secured  peace.  It  was  im- 
portant to  traders  to  know  that  by  the  summer  there  would  be  as 
much  world's  tonnage  afloat  as  before  the  war.  The  country  might 
look  for  a  big  slump  in  shipping  rates. 

Socials. — The  Supply  Department  of  the  British  West- 

inghouse  Electric  and  Manufacturing  Co.,  Ltd.,  Long  Millgate, 
Manchester,  held  their  annual  smoking  concert  at  the  Wellington 
Hotel,  Manchester,  on  Friday  evening,  the  24th  inst.  Mr.  J. 
Gibson,  manager  of  the  department,  was  in  the^  chair,  with  Mr. 
G.  Ellam,  assistant  manager,  as  vice-chairman.  Between  60  and  70 
were  present,  consisting  of  the  male  members  of  the  staff  and 
guests,  the  latter  including  both  customers  and  competitors. 
There  were  the  usual  toasts,  and  altogether  a  very  successful  and 
enjoyable  evening  was  spent.  The  toast  of  the  "  Army  and  Navy  " 
was  responded  to  by  an  ex-member  of  the  staff,  Corporal  T. 
Taylor  (home  on  leave),  who  joined  up  at  the  beginning  of  the  war, 
and  saw  service  in  Gallipoli,  Mesopotamia,  and  afterwards  in 
France,  where  he  gained  the  Military  Medal. 

The  clerical  staff  of  the  St.  Helens  Cable  and  Rubber  Co., 
Warrington,  held  a  whist  drive  and  social  last  week.  Miss  L. 
Evans,  welfare  superintendent  at  the  works,  distributed  the 
prizes. 

Trade  Announcements. — Mr.  T.  W.  F.  Day,  electrician, 

of  10,  Union  Street.  Dewsbury,  is  resuming  business  on  hisdischarge 
from  the  R.E. 

Mb.  E.  W.  Clarke,  electrician,  having  been  released  from  the 
Forces,  has  resumed  business  at  33,  Shakespeare  Street,  Stratford- 
on-Avon. 

Messrs.  A.  H.  Tltrneb  &  Co.,  electrical  engineers  and  contractors, 
have  commenced  business  at  29,  Mackenzie  Street,  Slough. 

Non-Ferrous    Metal   Industry  Act.— The  issue  of   the 

London  Gazettn  for  January  24th  contains  further  additions  to  the 
list  of  licences  under  the  Act. 

Definition  of  the  "  End  of  the  War,"— A  White  Paper, 

issued  on  Saturday,  contains  the  first  and  second  reports  of  the 
Select  Committee  appointed  to  consider  the  report  of  Mr.  .Tustice 
Atkin's  Committee  with  regard  to  the  provision  to  be  made  by 
Parliament  for  defining  the  meaning  of  the  phrase,  "  End  of  the 
War, "  and  other  similar  phrases  used  in  the  war  emergency 
statutes,  and  for  extending  or  shortening  the  period  of  operation 
of  the  several  emergency  statutes  and  regulations. 

With  regard  to  the  first  part  of  the  terms  of  reference,  the  Com- 
mittee recommend  that  legislation  should  be  introduced  to  declare 
that  the  date  of  the  ratification  of  the  Peace  Treaty  should  be  the 
date  referred  to  in  those  phrases. 

On  the  question  of  extending  or  shortening  the  period  of 
operation  of  the  many  emergency  statutes,  the  Committee  think 
that  a  new  Select  Committee  should  be  set  up  immediately  to 
continue  the  inquiry,  which  it  has  been  impossible  to  complete, — 
The  Times, 
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A  Banker  on  Industrial  and  Trade  Questions.— Speaking 

:il  the  amiual  nieetiiif;  of  Barclay's  Bank,  Mr.  F.  C.  Good- 
euough,  the  chairman,  said  that  they  had  ample  funds  to 
meet  the  reqirirements  of  manufacturers  ajid  traders  as  soon 
a^  they  could  get  to  work  and  produce  the  goods  for  which 
tie  \\orld  was  waiting,  and  so  by  the  prcits  of  industry 
make  good  the  wastage  of  the  war.  Prompt  i-eturn  to  peac<- 
pro<luotion,  with  a.  far  gi't'^ter  output,  and  an  extension  of 
foreign  trade  were  the  \ital  necessities  of  the  moment.  For 
this  they  must  create  conditions  faA'ourable  to  an  increa.^cd 
output  coincident  with  a  reduced  co.st  of  production,  anil 
we  must  by  energy  and  commercial  insight  aud  ability  de- 
velop existing,  and  create  new,  markets. 

Whatever  might  be  the  changes  to  be  brought  about  by 
the  war — and  there  must  -be  many — we  still  must  recollect 
that  this  country  did  not  produce  all  that  it  required  for  the 
maintenance  of  the  population,  but  must  buy  from  abroad, 
and  although  through  the  war  the  component  parts  of  the 
British  Empire  had  been  drawn  together  more  closely,  and 
there  was  a  growing  tendency  to  consolidation  and  to  mutual 
support  for  purposes  of  exchange  of  raw-  materials  and  of 
production,  as  well  as  for  the  financial  handling  of  industry 
and  trade,  still  Great  Britain  remained  the  centre,  and  bore 
the  greatest  proportion  of  the  burden  of  the  debt  arising 
(lut  of  the  war.  "Our  export  trade,  both  foreign  and 
colonial,  i.>;,  therefore,  and  will  always  be,  a  vital  necessity, 
;hj  that  we  may  purcha.se  all  that  wo  are  unable  to  produce 
ourselves,  and  especially  raw  mateiials.  We  must  also  have 
such  profits  from  our  industry  and  trade  so  that,  besides 
buying  what  we  require,  we  may  have  a  margin  for  oui'- 
selves,  and  profits  will  pr-ovide,  through  taxation,  the  in- 
terest and  Sinking  Fund  on  our  National  Debt.  It  is  in 
order  to  organise  the  resources  of  the  country  for  cheap 
production  and  facOitiies  for  tj^de  .so  as  to  reduce  costs 
without  reduction  of  real  wages  or  of  profits  that  the  com- 
binations in  industr-ial  and  financial  institutions  ai-e  liow 
taking  place.  Apart  from  the  profits  of  the  soil,  the  profits 
which  more  than  any  other  benefit  the  community  aa  a  whole 
iu-e  derived  tn>iu  foreign  trade.  Although  we  may  individu- 
ally grow  richer  or  ixiorer  through  our  internal  or  domestic 
transactions,  or  by  shifting  the  burden  of  debt  from  one  to 
aiQother  according  to  his  or  her  abUity  to  i^ay,  the  balance 
of  the  external  indebtedness  of  the  community  as  a  whole 
can  only  be  reduced  by  profitable  sales  in  foreign  markets." 

Mr.  Goodenough  continued:  "It  is  also  essential  that 
conditions  both  as  regards  cost  of  pix>duction  and  labour 
should  be  .such  as  to  enable  profit  to  be  made,  because  if 
wages  reach  the  point  where  they  eat  up  all  profits  tlie 
funds  available  for  direct  taxation  on  its  present  basis  will 
disappear,  and  with  it  the  trade  on  which  the  profits  a.ro 
earned,  and,  in  consequence,  the  livelihood  of  the  people 
employed  in  that  trade.  In  other  words,  production  will  be 
l)rejudiced,  and  it  cannot  be  too  strongly  empha^sised  tliat 
the  greater  the  volume  of  production,  the  larger  will  be  the 
proportion  of  actual  commoilitdes  which  will  fall  to  each 
individual.  On  the  other  hand,  any  reduction  in  production, 
whether  caused  by  inabihty  to  sell  profitably  or  by  the  wilful 
limitation  of  output,  affects  alike  the  ixx>r  and  the  rich,  the 
employer  and  the  employe.  The  problem  is,  therefore,  one 
which  the  wage-eanier  .should  study  and  understand.  He 
should  endeavour  to  realise  the  fundamental  fact  that  as  a 
nation  we  can  only  consiuue  to  the  value  of  what  we  pro- 
duce, and  if  production  falls  a.way  then  there  will  l>e  less 
to  go  romid,  with  the  cou.scquence.  that  each  indi^^dual  will 
not  only  live  on  a  lower  scale,  but  he  will  have  to  pay  moie 
for  the  things  that  he  does  obtain.  Profits  are,  therefoi-e, 
essential,  for,  airait  from  the  important  considerations  men- 
tionietl.  they  afford  the  boLsis  of  diieft  taxation,  and  it  is  only 
by  maintaining  profits  at  a  reasonable  level  that  the  wage- 
earner  can  be  largely  exempt.  In  the  matter  of  production 
the  banks  can  help,  without  necessarily  following  the  Germaai 
jJan,  of  which  we  liave  heard  a  gre^t  deal — that  is  to  say, 
of  investing  the  money  lodged  with  them  in  the  captjii 
undertakings  of  industry,  so  that  the  whole  of  that  country's 
lesources  were  locked  up.  Both  Germany  and  Austria  were 
overtrading,  and  neither  therefore  had  reserves  to  enab'e 
them  to  tide  over  bad  times,  or  to  give  them  staying  power. 
But,  with  ever-increasing  expenses  and  higher  cost  of  living 
and  taxation,  their  insatiable  greed  and  unbridled  ambition 
induced  them  continually  to  expand  their  industry,  and  ulti- 
mately  to  attempt  further  expansion   by  force." 

To  Restrict  Imports. — A  deputation  consisting  of  Mr. 
G.  Terrell.  M.P.,  president  of  the  Xational  Union  of  Manufacturers. 
Mr.  Bremner,  of  the  British  En<rineers'  Association,  and  others, 
waited  upon  Sir  Albert  Stanley,  the  President  of  the  Board  of 
Trade,  recently  to  urge  that  the  restrictions  on  the  importatiun  of 
(roods  of  foreign  manufacture  should  be  immediately  re-imposed 
and  strictly  enforced.  Press  reports  state  that  Sir  Albert  pledged 
himself  that  the  restrictions  which  had  been  lifted  for  three 
months  should  be  re-imposed  at  the  expiration  of  that  period,  and 
that  the  manufacturers  of  the  country  should  be  consulted  before 
further  removals  of  restrictions  were  ordered. 

Strike. — According  to  the  Mmirhestcr  Daily  Dispulfh,  a 
strike  recently  arose  at  the  Prescot  works  of  the  British  Insulated 
and  Helsby  Cables,  Ltd.  the  point  of  difference  being  whether  the 
night-shift  men  should  be  paid  at  tinie-and-a-quarter,  as  demanded, 
or  time-and-a-fifth,  as  the  employers  had  conceded.  About  2,500 
men  were  affected. 


An  Exhibition  at  Glasgow.— It  is  proposed  to  hold  an 

Exhibition  in  Glasgow,  under  the  auspices  of  the  Corporation,  tor 
engineering,  including  electrical  and  shipbuilding,  A  Committee 
has  been  appointed. 

New   Swedisli   Company.     .Vmoiig   die  new  rumpiniic 

recently  formed  to  establish  electric  lighting  aud  power  installation'* 
in  .Sweden  are  the  Yttersbafors  Elektriska  .Vktiebolag.  formed  at 
Stannur,  with  a  maximum  capital  of  £25,000,  and  the  Hedesunde 
Elektriska  Aktiebolag,  Hedesunde,  maximum  capital,  £^,500. 

BookNotices.— "B.E.A.M.A.  ./w/w//."  Yol.V.  No.  1. 
.lanuary.  1919.  London  :  Oakley  House,  Bloomsbury  Street,  W.C. 
Price  la.  net. 

"■  The  Central,"  the  journal  of  the  old  students  of  the  City 
and  Guilds  (Engineering)  College.  Vol.  XV.  Xo.  il.  December, 
1918.     London  :  The  College.     Price  2s.  6d. 

"Annales  des  Postes,  Telegraphes.  et  Telephones. "  December, 
1918.     Paris  :  A.  Dumas.     Price  14  fr. 

American  Foreign  Trade  Plans.— AccordingtoaU.S.  wire- 
less dispatch  from  New  York. published  in  the  Eaxing  Xenx.  Secre- 
tary of  Labour  William  B.  Wilson  says  that  the  U.S.  Government 
has  already  made  provision  for  the  country's  foreign  trade  through 
the  establishment  of  commercial  attaches  abroad  and  of  branches 
of  the  Federal  reserve  bank  for  foreign  countries,  and  the  starting 
of  a  shipping  programme  of  sufficient  magnitude  to  take  care  of 
the  foreign  trade. 

Catalogues  and    Lists.— The    British    EvEE-REAny 

Co..  Ltd.,  Hercules  Place.  HoUoway.  London,  X.  7. — 1919  catalogue 
(21  pages),  containing  full  particulars,  with  illustrations  and 
prices,  of  a  great  variety  of  their  electrical  specialities — battery 
pocket  lamps,  scout  and  inspection  lamps,  torches,  signalling  and 
hand  lamps,  bicycle  lamps,  electric  lanterns,  electric  gas  lighters, 
motorcar  accessories,  and  so  forth. 

Mr.  F.  .J.  Hastikcs.  59.  Islington  Row.  Birmingham. — Priced 
leaflet  showing  the  "  Oxford '  scissors  arc  lamp. 

Fire. — Witli  reference  to  the  note  in  our  last  issue 
respecting  the  tire  at  the  works  of  the  Siluminite  Insulator  Co.. 
Ltd.,  it  should  be  stated  that  this  was  due  to  a  cause  outside  the 
building.  Though  the  flames  reached  to  a  great  height,  the 
employes  behaved  most  gallantly,  and  prevented  disastrone  conse- 
quences. The  whole  of  the  stock  of  Siluminite,  which  was  right 
in  contact  with  the  fire,  was  saved. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — Extensions  and  National  Supply. — The 
Electricity  Committee  has  recommended  the  T.C.  to  consult  Mr. 
J.  H.  Rider  as  to  whether  the  extensions  in  progress  and  contem- 
plated in  connection  with  the  electricity  undertaking  are  upon  the 
best  lines,  in  view  of  the  local  conditions  and  the  proposed  central- 
isation of  electricity  supply. 

Proposed  Loax. — The  Electricity  Committee  has  recommended 
the  T.C.  to  apply  to  the  Secretary  for  Scotland  for  consent  to  a  loan 
of  £100,000,  for  extensions  in  connection  with  the  electricity 
undertaking. 

Battle. — Proposed  E.L. — The  Council  has  decided  to 
consider  an  E.L.  scheme  for  the  town,  which  has  l)e<?n  proposed 
by  Mr.  J.  A.  Tasker,  of  Park  Gate,  Battle. 

Beccles. — Proposed  E.L. — Tlie  T.C.   has  njipointed  a 

Committee  to  consider  an  E.L.  scheme  for  the  town. 

Belfast. — Strike. — The  members  of   the   .shipbuilding 

and  Engineering  Federation  in  Belfast  struck  work  on  Sunday 
last,  and  as  the  employes  of  the  municinal  electricity,  gas  and 
tramway  departments  arc  members  of  the  Federation,  the  whole  of 
the  lighting  and  tramway  services  came  to  an  end.  The  Federa- 
tion had  been  agitating  for  a  shorter  working  week,  and  the 
employers  offered  a  47-hour  week.  This  was  not  acceptable  to  the 
men,  who  demanded  a  41-hour  week  within  10  days,  and  as  this 
demand  had  not  been  granted  when  this  period  expired  last 
Sunday,  the  men  struck  work  at  noon.  At  the  meeting  of  the 
Strike  Committee,  letters  from  the  employers  asking  for  further 
time  to  consider  the  matter  was  read  and  passed  over  without  dis- 
cussion. Besides  causing  great  inconvenience  owing  to  the  lack  of 
any  lighting,  the  absence  of  gas  and  electricity  for  power  purposes 
in  the  mUls  and  factories  resulted  in  thousands  of  workers  in  other 
trades  becoming  idle.  The  strikers  agreed  to  a  supply  of  electricity 
being  given  to  local  hospitals,  but  this  ceased  at  9  a.m.  on  Monday. 
In  the  afternoon  a  joint  meeting  of  the  Electricity.  Gas  and  Tram- 
ways Committees  received  a  deputation  of  the  strikers,  and  it  was 
arranged  for  the  supply  to  hospitals  to  be  resumed  that  night,  on 
condition  that  no  public  or  private  consumers  were  supplied,  in 
which  event  the  men  threatened  to  cut  the  mains.  Owing  to  the 
fact  that  most  of  the  bakeries  use  gas  or  electric  power,  something 
like  a  bread  famine  was  experienced. 

On  Tuesday  the  Lord  Mayor  issued  a  statement  to  the  effect  that 
there  were  no  differences  whatever  between  the  Corporation  and 
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iU  rniplo;eH,  who  struck  purely  m  sympathy  with  other  uuUiatries 
in  order  to  force  the  hands  of  the  employers.  The  Municipal 
Emjrfoyfe'  Association  instructed  its  members  to  return  to  work, 
and  the  Lord  Mayor  assured  them  of  adequate  protection  if  they 
did  so. 

Bexhill. — Price  Ixcrease. — The  T.C.  has  increased  the 
price  of  electricity  to  a  flat  rate  of  6d.  per  unit,  plus  25  per  cent. 

Bury. — Propo-seh  Extensioxs.  —The  Electi-icitv  Com- 
mittee has  under  consideratiou  the  iiueation  of  extensions  at 
t:hamb«r  Hall  power  statiou.  and  has  applied  to  the  L.G.B.  for  the 
necessary  borrowinj;  powers. 

Canada. — Niagara  Power  Merger. — The  Niagara 
Fall?  Power  Co..  the  Cliff  Distributing:  Co.,  and  the  Hydraulic 
Tower  Co.  of  Xiajjara  Falls,  have  been  consolidated  into  a  new 
corporation  under  the  name  of  the  Xiasrara  Falls  Power  Co.,  thus 
creating  the  largest  electric  power  company  in  the  world  in  the 
point  of  output.  Including  its  subsidiary,  the  Canadian  Xiagara 
Power  Co.,  the  company  has  an  installed  capacity  of  about 
370  000  HP.,  and  is  installin<r  an  additional  100,0Oi)H.i>.,  to  be  ready 
for  operation  durintr  1919.  It  is  proposed  to  replace  one  of  its 
present  100.000-H.P.  plant  with  a  new  200,0O0-h.p.  plant.— 
Etfctrical  \eu-^. 

Continental. — Ger.many. — The  Ilinulihbhiil  states  that 
matters  have  now  reached  such  a  pitch  at  Berlin,  owintr  to  the  coal 
strikes  and  the  attempts  to  Socialise  the  mines,  that  householders 
may  henceforth  use  no  gas  between  8.:!0  p.m.  and  11  a.m.,  and 
between  2  and  5.30  p.m.  Street  lighting  must  be  reduced  to  20  per 
cent.,  while  restaurants,  theatres,  &c.,  may  only  use  50  per  cent,  of 
the  electricity  required  m  December,  1918.  Vorwlierts  learns 
from  official  quarters  that  tjhe  coal  scarcity  is  so  acute  that,  within 
a  few  days,  not  only  will  the  main  electric  generating'  stations  have 
to  close  down,  but  also  all  other  trades  requiring  coal. 

Strike. — The  electrical  workers  at  Berlin,  who  struck  on 
Tuesday  last  week,  resumed  work  on  Wednesday.  For  one  day  the 
whole  of  the  electricity  supply  of  the  city  was  suspended.  Factories 
ceased  work,  and  tramcars  were  stranded  in  the  streets. 

Owing  to  the  strikes  in  Upper  Silesia,  Leipszig  is  without  elec- 
tri  ;ity  or  gas. 

Italy. — Concessions  have  been  granted  for  the  construction  of 
two  artificial  lakes  in  the  Valley  of  Vogna  and  one  in  the  Valley 
of  Sesia,  and  their  utilisation  in  connection  with  three  waterfalls, 
80  that  the  total  plant  will  furnish  35,000  H.i'.  at  Vogna,  Riva 
Valdobbia,  and  Bulmuccia. 

Norway. — Wateu  Power.  —  From  reports  which  _iiave  re- 
cently appeared  in  Stockholm,  it  appears  that  during  late  years 
the  demand  for  electric  power  in  Norway  has  increased  so 
enormously,  not  only  in  the  cities,  but  also  in  the  country  districts, 
that  the  water  power  now  developed  is  not  nearly  sufficient.  The 
shortage  has  been  felt  especially  in  the  eastern  and  southern  part 
of  the  country,  and  in  the  smaller  counties.  The  delivery  of 
150,000  H.P.  to  the  eastern  part  from  the  Tysso  Falls,  in  the 
Hardanger  district,  will,  however,  ease  the  situation  in  this  district. 
There  seems  to  be  good  prospects  of  finishing  the  trunk  line,  ria 
Seljestad  and  Kongsberg,  to  Christiania  and  other  districts  this 
year,  commencing  with  30,000  H.P.  and  increasing  to  l."i(i.000  H.i'. 
The  promise  of  high  Government  officials  has  been  obtained  to 
supply  a  quantity  of  cable,  of  which  there  is  a  great  shortage  in 
Norway.  When  all  the  works  at  Tysso  Falls  are  ready,  say  in 
three  or  four  years,  it  will  be  possible  to  supply  the  trunk  line  with 
275,000  H.P.  When  all  working  expenses,  interest,  amortisation. 
and  taxes  have  been  paid,  the  cost  of  production  will  be  about 
1  cent,  per  unit,  delivered  at  Christiania.  It  is  expected  that  the 
trunk  line  can  be  supplied  with  4,000,u00  to  5,000,000  H.P.  in  the 
near  future.  In  the  inner  Hardanger  and  Telemarken  district,-^ 
alone  1.500,000  h.p.  are  available  near  the  trunk  line,  which  may  be 
directed  toward  the  east  and  south. 

The  manager  of  the  Christiania  Electrical  Works  has  been 
working  on  a  plan  with  regard  to  power  lines  for  the  city.  The 
first  step  was  taken  in  January,  1916.  when  the  municipality 
bought  Holsvarsvattnet,  estimated  to  deliver  100,000  h.p.  The 
next  step  was  the  purchase,  in  December,  1917,  of  a  series  of  water- 
falls in  the  Hallingadals  River,  giving  40,000  H.P.  The  purchase 
of  Aurland  Falls,  in  the  western  country,  for  $1,340,000.  some 
months  ago,  was  the  la.st  step  in  this  plan.  These  falls  are  estimated 
to  supply  300,000  to  400,000  h.p.  The  trunk  line  from  the  Aurland 
Tails  to  Christiania  will  be  about  ISO  miles  long. 

Akershus  County  Council,  last  year,  decided  to  exploit  the 
Raanaas  Falls,  in  the  Glommen  district,  and  the  work  is  pro- 
gressing. The  falls  will  produce  about  61.000  h.p.  The  expenses 
are  estimated  at  fo, 000.000.  The  work  is  expected  to  be  finished  in 
about  four  years,  and  only  Norwegian  labour  is  to  be  employed. 

Canada  has  already  been  keenly  investigating  the  Norwegian 
market  for  machinery  supplies.  It  is  obvious  that  there  will  be  a 
big  demand  for  cable,  too.  It  was  only  in  May,  last  year,  that  the 
first  Norwegian  cable  factory  was  completed,  near  Christiania.  All 
kinds  of  wire  and  cable,  as  well  as  transformers,  are  to  be  made. 

Eccles. — Inquiry. —  We  regi-et  that  the  note  which 
appeared  under  this  heading  in  our  last  issue  was  based  upon  in- 
correct information.  No  inquiry  with  regard  to  the  electricity 
works  is  contemplated. 

Edinburgh. — Strike. — Men  in  the  electrical  engineering 

trade  went  on  strike  on  Monday,  in  defiance;  it  is  stated  on  behalf 
of  the  employers,  of  an  agreement  arrived  at  last  week,  when  it 
was  agreed  to  introduce  a  47-hour  week.  After  Monday  the  men 
are  understood  to  be  striking  for  a  40-hour  week. 


Ennis  (Co.  Clare).— 1'iwtoseu  E.li.— Next  raonth  tht' 

r.D.C.  is  to  consider  an  K.I..  scheme  for  the  town. 

Lancashire   and    Cheshire.— I'Inkinu-up.— Mr.  .1.  A. 

Robertson,  electrical  engineer  to  the  Salford  Corporation,  who 
acted  a.s  hou.  secretary  to  the  Committee  appointed  to  draw  up  a 
scheme  for  the  inter-connection  of  the  Lancashire  and  Cheshire 
electricity  supply  systems,  states  that  the  opposition  of  certain  of 
the  smaller  municipal  undertakings  prevented  the  adoption  of  the 
scheme,  which  would  have  brought  about  a  centralised  system,  and. 
besides  saving  an  immense  sum  per  annum  in  coal  and  labour, 
would  have  enabled  the  municipal  authorities  to  meet  the  growing 
demand  for  power  for  industrial  works.  Had  the  scheme  been 
adopted,  it  would  have  obviated  the  necessity  for  Government 
action  so  far  as  Lancashire  and  Cheshire  arc  concerned. 

London. — Strike. — Electric-ians    and    otlicr    tradesmen 

downed  tools  on  Monday  at  Poplar  and  Millwall,  in  sympathy  with 
the  Port  of  London  ship  repairers  who  are  on  strike. 

New  Zealand. — Water  Power. — A  movement,  supported 
by  practically  the  whole  of  the  governing  bodies  of  Otago,  is  being 
organised  to  urge  upon  the  Government  the  necessity  for  deciding 
upon  a  hydro-electric  power  scheme  for  the  industrial  and  agri- 
cultural advancement  of  Otago. — B.  of  'J'.  Jovrnal. 

Oldham.— FcEL  Economy. — The  B.  of  T.  (Coal  Mines 
Department)  has  congratulated  the  Corporation  upon  the  fact  that 
during  the  six  months  ended  September  3(lth  last  the  coal  con- 
sumption per  unit  at  the  Greenhill  generating  station  was  2'66  lb., 
compared  with  2'71  lb.  for  the  previous  year,  and  about  6  lb.  five 
years  ago. 

Portsmouth. — Threatened  Strike.^ — Since  August  last 
the  employes  at  the  Corporation  electricity  department  have  been 
asking  for  a  war  bonus  (28s.  6d;  per  week),  but  without  success. 
On  Friday,  last  week,  they  threatened  that  if  their  demand  was 
not  granted  they  would  cease  work  that  day.  On  receipt  of  this 
ultimatum  the  Mayor  had  a  consultation  with  the  chairman  of  the 
E.L.  Committee,  as  a  result  of  which  the  men  were  informed  that 
their  demands  would  be  complied  wit^h. 

Rotherham. — Year's  Working. — The  total  revennc  of 
the  Corporation  Electricity  Department  for  the  year  ended  March 
31st,  1918,  was  X 78,013,  compared  with  £49,069  in  the  preceding 
year,  while  the  working  and  management  expenses  amounted  to 
£58,311,  again.st  £33,198.  The  average  price  received  per  unit 
sold  was  ■8(i3d.,  against  ■901d.  ;  the  total  cost  per  unit  was  '651d., 
against  ■615d.,  and  included  generation  costs.  '528d.,  against  ■|52d.  ; 
distribution,  ■042d.,  against  'DSSd.  ;  rents,  fcc.  '(J2.5d.,  against  '074d.  ; 
management  expenses,  ■044d.,  against  ■045d.  ;  and  special  charges, 
■012d.,  against  'OOild.  :  25,457,619  units  were  generated  during  the 
year,  against  15,612,275,  and  21,490,165  were  sold,  against  12,949,211, 
including  477,561,  against  482,987,  for  lighting,  18,575,854,  against 
10.176,124,  for  power,  and  2,436,750,  against  2,290,100,  for  traction  ; 
2,739,096,  against  1,036,444.  were  used  on  the  works,  and  1,228,358, 
against  1,626,620,  were  unaccounted  for.  The  number  of  con- 
sumers increased  from  900  to  949,  and  the  maximum  demand  from 
6,U00  KW.  to  7,000.  Of  the  gross  profit  of  £19,702,  debt  redemp- 
tion absorbed  £6,426.  and  interest  .C7,714,  leaving  a  net  balance  of 
<;  5,562,  against  £5,324  in  the  previous  year.  The  renewals  fund 
now  amounts  to  £8,455.  The  total  -capital  expenditure  was 
£388,511. 

Stirling. — Proposed  Bulk  Sl-pply. — With  reference  to 
the  application  of  the  T.C.  to  the  Scottish  Central  E.P.  Co.  for 
terms  for  a  bulk  supply  of  electricity,  the  company  has  offered  to 
supply  and  install  in  the  Council's  existing  power  station  the 
transformers  and  switchgear  necessary  for  the  conversion  of  the 
supply,  in  exchange  for  the  boilers,  generators,  and  other  plant  at 
present  in  the  station,  with  the  exception  of  the  main  switchboard. 
The  charge  for  energy  would  be  £4  per  KW.  per  annum,  plus  6d.  per 
unit  consumed,  plus  ■M15d.  per  unit  for  every  (id.  increase  in  the 
price  of  coal  over  Uis.  per  ton.  The  proposal  was  remitted  to  the 
Council's  consulting  engineer  (Mr.  J.  A.  Robertson,  of  Salford). 
who  reported  that  he  did  not  think  the  Council  should  entertain 
the  offer,  as  the  rates  proposed  were  1 4  per  cent,  higher  than  the 
cost  of  generating  at  the  Council's  own  works,  and  there  was  also 
the  possibility  of  a  central  authority  being  established  at  an  early 
date  to  operate  all  the  generating  stations  in  the  district.  The 
Council  refused  the  offer,  and  the  Lighting  Committee  is  to  con- 
sider the  installation  of  condensing  plant  and  the  reduction  of  thq 
costs  in  connection  with  the  undertaking. 

Taunton. — Proposed  Price  Increase.— As  it  is  esti- 
mated that  there  will  be  a  deficiency  oi  about  £2,000  on  the  present 
year's  working  of  the  electricity  department,  the  E  L.  Committee 
recommends  that  the  price  of  energy  be  increased  before  March 
iilst  next. 

Truro. — Proposed  E.L. — The  T.C.  is  considering  the 
question  c  f  applying  for  an  E.L.  prov.  order,  and  has  been  recom- 
mended to  purchase  electricity  in  bulk  from  the  Cornwall  E.P.  Co. 

Uruguay. — State  Electric  Enterprises. — The  Govern- 
ment is  extending  its  functions  as  owner  and  manager  of  electric 
plant  for  traction,  power,  and  lighting  purposes.  For  some  time 
the  State  Electric  Power  Administration  has  controlled  and  operated 
the  electric  plant  at  Monte  Video,  Colonia,  Canelones,  Maldonado 
and  Pando  ;  and  the  plant  at  Mercedes  (valued  at  £20,000)  is 
amongst  the  Government's  latest  acquisitions. 

Wexford. — Proposed  E.L. — The  Corporation  has  decided 
to  engage  an  expert  to  advise  it  in  connection  with  an  E.L. 
gcheme. 
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TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Strikers  Fined.— For  participation  iu  the 

recent  strike,  the  Perth  Tramway  Union  has  been  fined  £25,  and 
several  tramway  Unionists  £5  each. —  The  Time<. 

Belfast.— The  Corporatiou  tramway  men,  who  have  been 

forced  to  cea^e  work,  owingr  to  the  failure  of  the  electricity  supply, 
due  to  the  general  strike,  and  who  claimed  their  watjes  on  the 
grounds  that  they  were  not  on  strike  but  locked  out,  have  been 
given  a  week's  notice  to  end  their  services. 

Continental. — France. — Owing  to  the  refu.sal  of   their 

demands  for  better  conditions  and  increased  pay.  the  employes 
of  the  Xord-Sud  and  Metropolitan  Railways,  and  the  tram- 
way and  omnibus  services  in  Paris,  struck  work  on  .January 
24th.  The  demands  comprised  a  guarantee  of  regular 
employment,  an  eight-hour  day,  increased  wages  of  Is.  Sd. 
per  day  from  January  1st.  the  restoration  of  the  bonus  of 
2s.  6d.  per  day  withdrawn  in  July  last,  a  minimum  pension  of  .£80 
per  annum  after  20  years'  service,  and  an  annual  holliday  of  three 
weeks.  The  control  of  the  profits  of  the  undertakings,  and  the 
adoption  by  the  Senate  of  the  Pension  Bill  for  light  railway 
workers,  were  also  demanded.  On  Saturday,  in  order  to  maintain 
the  transport  services,  the  Government  decided  to  take  over  the 
lines  affected,  and  urged  the  employers  and  strikers  to  enter  into 
negotiations  for  a  prompt  settlement.  The  men  were  also  informed 
that  all  provisionally  demobilised  men  who  did  not  resume  work 
would  be  recalled  forthwith.  On  the  understanding  that  negotia- 
tions would  be  entered  into  with  regard  to  their  grievances,  the 
men  decided  to  resume  work,  and  normal  services  were  running  on 
Sunday  morning. 

The  arrest  of  the  secretary  of  the  men's  Trade  Union  has  called 
forth  protests  among  the  militants.  The  Matin  says  that  other 
arrests  are  imminent. 

Spain.— Proposed  Electric  Railway. — The  Minister  of  Public 
Works  is  introducing  in  the  Senate  a  Bill  for  the  construction  by 
the  .State  of  a  direct  electric  railway  from  the  French  frontier  to 
Algeciras. —  Financial  Timeg. 

Application  has  been  made  by  Messrs.  Luis  Rodriquez  Jc  J.  Cassi 
for  a  concession  for  an  electric  tramway  from  Oiviedo  to  Pasada 
de  Llanera. 

Plans  have  l>een  prepared  for  an  electric  tramway,  H.830  metres 
in  length,  from  the  Paerta  del  Duque,  Saragossa.  to  the  canal  at 
Casablanca.  Three  2U-H.P.  cars  will  be  used,  and  the  carriage  of 
goods  is  an  important  element  of  the  undertaking. 

The  International  Commission  for  the  building  of  the  Trans- 
Pyrennean  Railway,  composed  of  French'  and  Spanish  delegates. 
has  decided  that  the  portion  of  the  line  through  the  Somport 
Tunnel,  about  seven  kilometres  in  length,  shall  be  electrically 
•-quipped.     Energy  wiU  be  supplied  by  the  Compagnie  du  Midi. 

Italy. — The  Societa  delle  Ferrovie  Xord-Milano  has  decided  to 
i-lfctrify  the  whole  of  its  network.  Government  sanction  has  already 
been  obtained  for  the  conversion  of  the  Milan  circular  railway,  but  tlie 
work  on  the  Milano-Varese-Como  and  the  Saveso-St.  Pietro-Camnago 
lines  is  dependent  on  negotiations  with  the  Government  anent  tlie 
modifications  of  the  terms  of  the  concession  as  to  the  date  of 
redemption. 

Coventrj'.— Tramway  Renewals. — The  city  tramways 

are  to  be  reconstructed,  at  an  estimated  cost  of  .£.333,616. 

Dewsbnry. — Extensions. — Proposals  which  received  the 

L.G.B.  sanction  before  the  war  for  the  extension  of  the  tramway 
system  to  the  Dewsbury  boundary  at  Shaw  Cross,  and  for  lines 
through  the  Market  Place,  are  shortly  to  be  put  into  execution. 

Egypt. — Owins;  to  continuous  rains,  Cairo  and  the  sur- 
rounding districts  have  been  flooded.  Tramway  and  other  traffic 
was  interrupted  for  some  time,  and  electric  light  and  telephones 
have  also  been  interfered  with. — T/te  Times. 

Haslingden.  —  ELErTRic    Yehr-les.— The    T.C.     has 

appointed  a  Sub-Committee  to  Inquire  regarding  petrol  and  electric 
vehicles,  for  a  proposed  service  from  Helmshore  to  Haslingden. 

Huddersfield.  —  Extensions.  —  The  Corporation  has 
assured  the  Brighouse  Corporation  that  at  the  earliest  opportunity 
the  projected  extension  of  through  tramways  to  Brighouse.  via 
Rastrick,  will  be  put  in  hand,  steps  having  already  been  taken  to 
further  this  object. 

Lancashire.— Proposed  Light  R.iiLWAYS. — The  Light 

Railway  Commissioners  have  authorised  the  construction  of  lin^ht 
railways  in  Little  Crosby,  Ince  Blundell.  Altcar,  and  Formby. 

London. — Trakfic  Congestion. — At  the  L.C.C.  meeting, 
last  week,  the  chairman  of  the  Highways  Committee  said  that  the 
Committee  recognised  that  the  present  tramway  services  were  in- 
sufficient, but.  owing  to  the  increase  of  traffic,  the  absence  of  a 
large  proportion  of  the  staff  on  national  service,  and  the  depre- 
ciation of  material,  it  was  impossible  to  maintain  adequate  services. 
The  employes  were  now  being  demobilised,  and  materials  were 
being  pressed  for.  The  Committee  was  willing  to  spend  any 
amount  of  money  to  restore  the  pre-war  efficiency,  and  was  framing 
estimates  for  a  tremendous  work  of  renewal. 

The  traffic  superintendent  of  the  District  Railway  informed  a 
Press  representative  that  the  queue  system  instituted  on  some 
platforms  had  proved  a  great  success,  and  was  to  be  extended.  The 
escalators  were  also  very  successful,  and  at  some  stations  were  used 


by  as  many  as  1,500  parsons  per  hour.  A  new  signalling  system  is 
now  being  installed,  which  will  facilitate  the  running  of  the 
trains. 

Delays  on  the  District  Railway,  early  on  Monday  morning,  were 
caused  by  a  film  of  ice  on  the  conductor  rails  in  the  exposed  parts 
of  the  system. 

Failure  of  Signals. — Owing  to  the  failure  of  the  signals 
between  Lambeth  Xorth  and  the  Elephant  and  Castle  Stations,  the 
south-bound  trains  on  the  Bakerloo  Railway  were  held  up  for  half 
an  hour  on  Saturday. 

Morecambe. — New  Cars. — The  T.C.  has  decided  to 
purchase  two  "  toast-rack  "  tramcars  and  two  mechanically-driven 
"buses. 

Railway  Men's  Working    Hours.— A  conference  of  the 

X.U.R..  held  in  London  on  Saturday  last,  issued  a  statement  to  the 
effect  that  a  serious  view  was  taken  of  the  apathy  of  the  Prime 
Minister  to  the  national  programme  .submitted  by  the  Union,  and 
if  a  strike  on  the  whole  of  the  railways  on  February  9th  was  to  be 
avoided  a  Committee  should  be  appointed  immediately  to  negotiate 
with  the  men's  Committee. 

Stalybridge. — Tear's  Working. — The  estimated  loss 
on  the  tramway  section  of  the  Stalybridge,  Hyde,  Mossley,  aiid 
Dukinfield  Joint  Tramways  and  Electricity  Board  last  year  was 
£4,000,  and  it  has  been  decided  to  issue  a  precept  for  £1,000  upon 
each  of  the  four  constituent  Corporations. 

Stirling. — The  T.C.  has  decided  to  obtain  e.xpert  advice 

on  the  position  of  the  tramway  undertaking. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Automatic  Exchanges.— The  telephone  service  again 
came  up  for  discussion  at  the  Leeds  Chamber  of  Commerce  meeting 
last  week,  and  it  was  resolved  to  advocate  the  installation  of  the 
automatic  system  throughout  the  whole  of  the  Leeds  area. 

Cable  Delays. — With  regard  to  the  prolonged  telegraphic 

delay  with  England,  the  IlamMMnd  learns  that  five  of  the  twelce 
cable  wires  are  defective.  In  order  to  reduce  delays,  telegrams  are 
sent  to  England  by  every  mail  boat.  Belgian  telegrams  for 
England  are  sent  da  Holland  owing  to  the  defective  condition  of 
the  cable  between  Ostend  and  England. —  The  Times. 

France. — In  order  to  relieve  the  pressure  on  the  oi-dinary 
telegraph  system  between  Paris  and  Brussels,  the  French  Ministry 
of  Posts  and  Telegraphs  has  inaugurated  a  wireless  system  between 
the  two  cities. 

Future  of  War  'Phones. — Thousands  of  miles  of  tele- 
phone wires  were  taken  across  country  during  the  war  for  the 
purpose  of  connecting  with  existing  stations  all  the  new  camps, 
aerodromes,  training  schools,  and  factories.  For  the  defence  of 
London  and  other  centres,  farms  and  positions  of  strategical  value 
were  linked  up  in  the  same  manner.  The  future  of  these  telephone 
lines  has  not  yet  been  finally  determined,  but  it  is  highly  probable, 
the  Daily  yens  is  informed,  that  those  that  are  not  wanted  for 
.\rmy  purposes  and  are  considered  useful  by  the  Post  Office  will 
be  retained  for  public  use. 

Mexico. — A  new  Mireless  station  has  been  erected  at 
Lobos  Island,  near  Tampico,  to  enable  the  petroleum  companies 
to  correspond  with  ships  at  great  distances. 

Morocco. — Tenders  were  called  for  in  November  last  for 
the  construction  of  a  telephone  network  in  Spanish  Morocco,  the 
plans  contemplating  the  service  of  lOn  subscribers.  600  lines,  and 
a  total  outlay  of  39,3.54  pesetas.  The  result  of  the  competition 
has  not  yet  transpired. 

Multiplex  Telephony. — The  new  multiplex  system  makes 

use  of  alternating  currents  whose  frequencies  occupy  a  range 
between  the  frequencies  of  the  ordinary  telephone  currents,  which 
are  those  of  the  human  voice,  and  the  lowest  frequencies  which  are 
used  in  wireless  communication.  This  frequency  range  has  not 
heretofore  been  commercially  used.  Each  additional  circuit  in  the 
new  system  makes  use  of  some  frequency  within  this  range.  At 
the  sending  end  of  each  circuit  the  ordinary  telephone  currents  are 
made  to  modulate  this  "  carrier  "  frequency,  so  that  the  current 
sent  out  on  the  line  varies  with  the  amplitude  of  the  ordinary 
telephone  currents.  At  the  receiving  end  the  carrier  current  is 
put  into  a  demodulating  circuit,  which  then  gives  out  the  original 
telephone  current.  The  different  circuits  are  kept  separate  at 
each  end  by  inserting  in  each  circuit  a  combinat'On  of  impedances 
which  make  up  an  electrical  "filter."  This  transmits  only  the  range 
of  frequencies  peculiar  to  that  circuit.  In  wireless  working  it 
is  sufficient  to  send  and  receive  in  "  tuned  "  circuits.  In  the  multi- 
plex system,  however,  tuned  circuits  would  not  be  sufficient  since 
each  telephone  channel  occupies  a  range  of  frequencies  of  about 
2,500  cycles,  and  any  circuit  tuned  to  these  comparatively  low  fre- 
quencies would  be  too  selective  to  receive  such  a  range  in  the 
proper  manner.  Vacuum  tubes  are  used  in  the  modulating  and 
demodulating  circuits,  and  are  also  used  as  amplifiers  in  the  triins- 
mitting  and  receiving  branches,  and  at  intermediate  points  along 
the  line  where  necessary,  to  prevent  the  currents  from  becoming 
too  highly  attenuated. —  V.ln-i ri.-al  World. 
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Snowstorm. — The  snowfall  on  Monday  last  brought 
down  the  telephone  and  telegraph  wires  at  Hitchin.  WokinR, 
Manchester,  and  in  Xorthnmptonahire. 

Uruguay. — A  new  underground  telephone  system  is 
planned  for  Monte  \'ideo,  and  an  invitation  has  been  issued  to  any 
firms  desirous  of  studying  a  suitable  system. 

Wireless   Board. — lu  tlie  .Fanuary  Navy  List  arc  given 

details  of  the  membership  of  the  new  Wireless  Teleprraph  Board 
under  ('apt.  .1.  A.  Slee,  R.N'.  The  Board  consists  of  three  naval 
members.,  two  military  members,  and  two  Air  Force  memliers. 

Wireless    Telephony.  —  The    Dnih/    Mull    states    that 

aeroplanes  now  carrying  Peace-Conference  delegates  and  docu- 
ments between  London  and  Paris  are  to  be  fitte<l  with  wireless 
telephone  apparatus.  An  American  engineer  from  the  Western 
Electric  Co,  recently  visited  Eneland  to  investigate  the  wire- 
less teleph^mes  of  the  Royal  Air  Force,  and  to  make  comparative 
tests  with  American  instruments.  He  declared  that  the  British 
wireless  telephones  are  far  in  advance  of  those  in  use  in  the 
American  Air  Force.  Pilots  can  speak  to  their  (rround  commanders 
and  to  one  another  at  a  distance  of  1,')  miles,  and  the  only  difficulty 
in  communicatinfr  between  machines  or  with  the  jrround  at  greater 
distances  is  the  consideration  of  the  weight  of  larjier  instruments. 
Between  airships,  for  instance,  it  is  possible  to  carry  on  conversation 
at  a  distance  of  60  miles. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia.— Sydney. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switchtrear.  Specifications  from  Elec- 
tric Lirrhtingr  Department,  Town  Hall,  Sydney.  A  copy  can  be 
seen  at  the  Inquiry  Office  of  the  Department  of  Overseas  Trade 
(.Development  A:  Intelligence),  London. 

Mayliith.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications on  February  17th.  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen's  Gate,  S.W.     See  "Official  Notices''  to-day. 

Melbourne. — March  4th.  Deputy  Postmaster-General.  Cables 
(schedule  No.  1,.504),  A  copy  of  the  specification  maybe  seen  at  the 
Inquiry  Office,  Department  of  Overseas  Trade  (Development  and 
Intelligence), 

March  10th.  City  Council.  One  5,000 -KW.  frequency 
changer,  high-tension  switchgear.  Specification  (.tl  Is,)  from  City 
Electrical  Biagineer. 

Belfast. — February  Cth.  ^lidland  liailway  Co.  (Ireland). 
Northern  Counties  Committee.  Electric  lamps,  carbons,  batteries, 
telegraph  wire,  &c..  for  6  or  12  months.  Mr.  Ellis,  Stores  Super- 
intendent, York  Road  Station.  Belfast  (Form  27.  price  (Id.), 

February  loth.  Tramway.s  Committee.  Tramway  stores  (in- 
cluding several  electrical  items).     See  "  Official  Notices  "  to-day. 

February  24th.  Kectricity  Department.  Electric  and  hand  cranes, 
pumps  and  tanks.     See  "Official  Notices  "  January  17th. 

Belgium. — February  14th.      The   municipal  authorities 

of  Herstal.  near  Liege.  are  inviting  projects  until 
February  14th.  for  a  system  of  electricity  distribution  in  the  town 

Glasgow.  —  A.c,  1,500-KW.,  50  periods,  three-phase. 
H,iijO-volt  generating  plant,  boilers,  engines,  switchgear.  &c. 
Specifications  from  Mr.  W,  D.  Robertson,  M.l.M.E.,  Glasgow. 
For  further  particulars  see  "  Official  Notices  ''  January  24th. 

Liverpool.  —  February  3rd.  Tramways  Committee.  .j() 
electric  tramcars.  Mr.  C.  W.  Mallins.  General  Manager,  24,  Hatton 
Garden,  Liverpool. 

London. — St.    Pancbas. — February    li'th.     B.C.     Two 

steel-cased  water-tube  boilers,  superheaters,  ecnnomisers,  stokers, 
fans,  kc.     See  "Official  Notices"  to-day. 

Manchester. —  February  llth.  Tramways  Committee. 
ill)  Tramoar  motors.  (J)  Tramcar  trucks.  J.  M.  M'ELroy.  General 
Manager,  55,  Piccadilly,  Manchester. 

New  Ross  (Co.  Wexford).— February  20th.  Gas  and 
Electricity  Supply  Co.,  Ltd.  Suction  gas  plant  and  dynamos,  storage 
battery,  main  switchboard,  overhead  lines  and  street  lamps.  See 
"  Official  Notices"  January  24th. 

Stretford.  —  February  8th.  Electricity  and  Tramways 
Committee.  Electricity  converter  station  at  Old  Trafford.  Speci- 
fication, &c.,  from  Mr.  E.  Worrall,  Surveyor,  Council  Offices.  Old 
Trafford. 

Tuamgraney,Scariff  (Co.  Clare). — February  ITith.  Messrs. 

Lysaghts.  One  hydraulic  turbine,  dynamo,  and  pipe  line,  electric 
motors  and  wiring.  Specifications  from  Mr.  L.  J.  Lawless.  Rath- 
mines,  Dublin.     See  "  Official  Notices  "  to-day. 


CLOSED. 

Willesden.  —  U.D.C.      Charging  plant  and  equipment, 
£654.    General  Electric  Co., Ltd, 


FORTMCOMINQ     EVENTS. 


LODdon  Association  of  Foremen  EDjlneer8.-SaturdaT,  February  1st.  At 
7  |i.in.  At  Cannon  Street  Hotel.  Pttpcr  on  "  Employers  and  Employeil." 
by  Mr.  H.  B.  Qralmru. 

Society  of  En({ln«er8.— Monday.  FebruniT  3rd.  M  5.S0  p.m.  At  Bnrlingloii 
Huuse,  Piooadilh,  W,  Presentation  ot  premiums  hv  Mr.  \V,  B.  Kabon,  and 
Presidential  addre^s  by  Mr.  W.  Ntjble  'I'welvelrees." 

Juaior  Institution  ot  Engineers  iN  E.  Section!.— Tuuiiday,  February  4th. 
At  7.I.,  p.m.  At  the  .Mininu  Institute,  Newcastle.  Paper  on  "The  Con- 
struction of  I,arKe  Transformers." 

RoeQtiSen  Society.— Tuesday,  February  4th.  AtS.l.l  p.m.  At  the  Royal  Society 
of  Arts,  .Tobn  Street,  W,C,  Paper  on  "Protection  in  Diagnostic  Work:  A 
Consideration  of  the  EtTects  of  Scattered  Rays  and  Secondary  Rays,"  by 


Royal  Institution  ot  Great  Britain -Tuesday,  February  4th.  At  3  p,m.  At 
.Mbcniarle  Street.  Lecture  on  "  Electric  Arcs  and  their  Applications,"  by 
Prof.  .1.  T.  MaeGregor-Morris.  I 


iiiK.'  UV  Mi.  K.  ,I.  p.  Itinn. 

Liverpool  Eniilneerlnii  Society.- Wednesday,  Fehruan'  5th.  At  8  p.m.  i 
tlie  P.oyul  Institutioji,  Colquitt  Street.  Paper  on  "Electric  and  Ox 
Aeetylene  Welding  and  their  Defects,"  by  Mr.  E.  A.  Atkins. 


Cbemical  Society. 


-  Thursday,  February  fith. 
W.    Ordinary  meeting. 


At  8  p.m.      At    Burlington. 


Belfast  Association  ot  Engineers. 

At   the  Muuieipsil  Tecbnieul  Iiistit 
A.  .T.  Lewis. 


Thursday,  February  6th.     At  7.45  p.m. 
ite.     Paper  on  "Ship  Riveting,"  by  -Mr. 


Greenoclc  Association  of  Electrical  Engineers.— Thursday,  February  (itb. 
At  ii,  West  Stewart  Street.  Paper,  "  Some  Notes  on  the  Cabling  of  Public 
Works,"  by  Mr.  W.  R.  Scott. 

Institution  ot  Electrical  Engineers  (Students'  Section).- Friday,  February 
7th.  At  the  City  and  Guilds  Technical  College,  Pinsbury,  B.C.  Lecture, 
with  e-xperimental  demonstrations,  on  "  Oscillatory  Electric  Discharges  "  ; 
also  an  Exhibition  of  Ancient  and  Modern  lUumiuants,  by  Mr,  R.  P. 
Howgrave-Grahani. 

Manchester  Association  ot  Engineers.— Saturday,  February  8th.  At  fi.^tn 
p.m.  .\t  the  Grand  Hotel.  Paper  t)n  "  Principles  of  .Tig  and  Tool  Desit'ii," 
bv  Mr.  U.  H.  Hey. 


Birmingham    and  District    Electric  Club.- 

7  p.m.     At  the   Grand    Hotel.     Paper   on 
Woodrow,  R.K. 


At 
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Thp;  Inde.x  to  Vol.  83  of  the  Electrical  Review,  which 
has  now  been  printed,  will  be  supplied  for  3d.,  post  free, 
to  those  who,  through  the  jMst,  sjjecially  apply  for  it. 
Applications  should  be  addressed  to  the  Publisher,  Elec- 
trical Review,  Ltd.,  4,  Ludgate  Hill,  London,  E.G.  1. 


NOTES. 

National  Electricity  Supply. — At  the  (piarterly  meeting 

of  the  Association  of  Chambers  of  Commerce,  held  in  London,  four 
resolutions  were  on  the  agrenda,  tabled  by  Nottinsham,  Barnstaple, 
Walsall,  and  Lsith,  with  regard  to  the  importance  of  effective  Par- 
liamentary legislation  to  secure  cheap  electricity  supply.  The 
meeting  considered  the  Leith  resolution  only.  'This  stated  that 
legislation  should  at  the  earliest  moment  be  enacted  to  put  into 
effect  the  recommendations  of  the  Electric  Power  Supply  Committee, 
and  that,  with  a  view  to  economical  production  and  distribution,  a 
new  central  authority  should  be  appointed  to  regulate  the  genera- 
tion and  distribution  of  electricity  throughout  Great  Britain  and 
Ireland.  Mr,  Atkey,  M.P.  (Nottingham),  said  they  desired  to  give 
the  politicians  a  push  ;  also  that  the  best  brains  should  draffthe- 
Bill — it  should  not  lie  left  to  the  lawyers.  Mr.  Russel  (London) 
complained  that  the  B.  of  T.  report  seemed  to  support  nationalisa- 
tion to  a  too  great  extent.  Sir  John  Maclaren  (Leeds)  said  the 
recommendations  of  the  E.P.  Committee  were  in  the  main  admir- 
able. From  a  technical  point  of  view  the  report  was  excellent,  but 
not  so  from  a  commercial  jioint  of  view.  It  would  be  necesaary  in 
some  way  to  co-ordinate  the  two  views.  In  Yorkshire  there  were 
a  large  number  of  electrical  undertakings  which  would  be  vitally 
affected,  and  steps  should  be  taken  to  conserve  the  interests  of 
local  companies  where  the  services  were  good.  Mr.  Hobson  (Shef- 
field) said  that  to  carry  out  the  scheme  they  must  have  legislation 
far  more  drastic  than  had  ever  been  thought  of  before  in  regard  to 
landowners'  rights  to  wayleaves.  Mr,  Shaw  (Newcastle)  opposed 
any  nationalisation. 

Patent  Law  Amendment. — We  have  received  from  the 

secretary  of  the  Institution  of  Mechanical  Engineers  a  copy  of  the 
Memorandum  on  Patent  Law  Amendment,  base<l  upon  a  report 
prepared  by  the  Institution  of  Electrical  Engineers,  and  adopted 
by  the  Conference  of  Technical  Institutions  on  this  subject. 
Twenty-six  technical  institutions  and  societies  were  represented 
at  the  Conference,  which  met  under  the  chairmanship  of  Mr. 
Michael  Longridge,  President  of  the  Institution  of  Mechanical 
Engineers.  A  Committee  was  formed,  with  Mr.  M.  Atkinson  Adam 
as  chairman,  to  formulate  recommendations  and  to  arrange  for  a 
deputation  to  the  Board  of  Trade,  and  the  Memorandum  formed 
the  basis  of  the  remarks  of  the  speakers  when  the  deputation  was 
received,  on  October  10th,  by  the  Right  Hon.  G,  J.  Wardle.  M.P., 
Parliamentary  Secretary  to  the  Board  of  Trade.  An  abstract  of 
the  Memorandum  was  published  in  our  issues  of  November  ?2nd 
and2!>th,  1918. 
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£60,000  for  Engineering  Research.— Ambrose  Swasey, 

of  Cleveland,  Ohio,  has  ju»t  given  the  EngiDeering  Founda- 
tion an  additional  iiO.Wk)  as  an  endowment  for  engineering 
research.  In'  1915  he  gave  £'4U.0Ou  for  the  same  purpose,  so 
that  his  entire  gifts  aje  now  i't)0,000.  Mr.  Swas«y's  original 
gift  made  possible  the  establishment  of  Engineering  Founda- 
tion by  the  United  Engineering  Society,  representing  the 
American  Society  of  Civil  Engineers,  the  American  Society 
of  Mechanical  Engineers  and  the  American  Institute  of  Elec- 
trical Engineers.  Mr.  Swasey's  donations  have  been  inspired 
by  his  oonviction  of  the  necessity  for  reseaix-h  in  engineeinng 
sciences  in  connection  with  the  war,  and  in  keeping  the 
United  State.?  in  the  forefront  of  the  nations  in  industrial 
development  in  the  new  peace  era. 

The  Pacific  Cable. — A  Treasury  White  Paper  issued  last 
week  deals  with  the  accounts  of  the  Pacific  Cable  Board.  In 
its  financial  aspect  alone  the  report  is  interesting  as  showing 
the  magnitude  of  the  work  of  the  board.  The  receipts  for 
the  year  amounted  to  £411,061,  this  sum  exceeding  the  ex- 
penditure by  itll'2,U8S.  The  excess  of  receipts  over  expendi- 
ture was  greater  by  £2lAtJ-2  than  that  of  the  previous  year. 
The  net  traffic  receipts,  iiul,971,  exceeded  those  of  1916-17  by 
i'65,818,  this  being  due  to  the  larger  amount  of  full-rate  and 
Government  traffic.  The  expenditure,  excluding  si)ecial  ap- 
propriations, shows  an  increase  of  ±'16,1'2.5  over  that  of  the 
piTeceding-  year,  and  i'27, •26'2  over  the  original  estimate.  This 
increase  was  due  mainly  to  the  greater  cost  and  consumption 
of  stores,  and  to  heavier  stall'  charges  consequent  upon  the 
higher  rate  of  war  allowance  and  increased  overtime  charges. 
During  the  year  over  7,500,000  paying  words  of  international 
traffic  were  handled,  and  neaj-ly  6CKJ,000  words  of  messages 
in  relation  to  wounded  members  of  the  expeditionary  forces 
were  transmitted  free.  In  addition  1,7'29,000  paying  words 
were  carried  between  -Australia,  and  >»ew  Zealand,  and  be- 
tween Australasia  and  the  Pacific  Islands.  The  quantity  of 
paying  words  of  international  traffic  was  less  by  1,250,000 
than  that  transmitted  during  the  previous  year  (when  the 
record  total  of  nearly  9.0<J0,0o0  words  was  established).  This 
reduction  was  due  to  the  enforeed  curtailment  of  cheap 
i;lasse.s  of  traffic  owing  to  connecting  iiompanies  being  unable 
to  acc-ept  them.  Cables  continue  to  be  heavily  pressed  with 
war  traffilc,  and  it  is  feared  that  no  opportunity  of  reinstating 
the  week-end  and  deferred  Press  telegrams  will  occur  until 
the  return  to  normal  conditions.  It  is  hoped,  however,  that 
the  remstaternent  of  defened  ordinary  may  be  possible  in 
the  near  future. 

During  the  year  two  inteiTuptions  occurred;  the  first  in 
November,  1917,  when  the  cable  between  Norfolk  Island  and 
Doubtless  Bay  was  interrupted  from  the  20th  to  the  25th; 
the  second  was  on  the  Suva-Norfolk  Island  cable,  which 
developed  a  bad  fault  on  March  ISth,  1918.  Total  interrup- 
tion did  not  occur  until  the  cable  ship  cut  in  for  repair  on 
March  30th,  and  normal  communication  was  restored  on 
April  1st.  Neither  stoppage  resulted  in  any  appreciable  loss 
of  traffic.  The  injury  in  both  cases  was  due  to  rock  chafe 
and  corrosion.  Other  cables  worked  without  interruption, 
and  continue  in  exc-ellent  condition.  The  landline  across 
Canada  from  Montreal  which  the  board  leases  from  the 
C.P.  Eailway  Co.,  suflered  few  interruptions  of  more  than 
minor  importance.  The  Melbourne-Sydney  landline,  which 
is  allocated  for  the  board's  traffic,  has  continued  satisfactoinly. 
The  new  aiLxiliary  .schmmer  langaroa  was  completed  and 
handed  over  by  her  builders  at  Sydney  in  November,  1917; 
she  will  make  regular  voyages  between  Fanning  and  Honolulu 
at  bi-monthly  intervals.  The  steamer  Iris  remains  in  first- 
class  condition,  and  in  addition  to  the  two  cable  repairs 
referred  to  above,  she  carried  out  repaire  in  October,  1917, 
to  the  Cook  Straits  cables  under  charter  to  the  New  Zealand 
-Posts  and  Telegraphs  depai-tment.  It  is  noteworthy  that  .she 
completed  the  repair  of  the  Norfolk  Island-Auckland  cable  in 
less  than  oS  days  from  the  time  of  interruption.  The  vessel  had 
to  be  put  into  commission  and  provisioned,  a  crew  collected, 
and  a  distance  covered  exceedmg  500  luiles  to  the  cable  ground. 
In  addition  to  cable  operations,  the  Iris  was  placed  in  com- 
mission on  two  occasions,  first  for  her  cruise  to  Fiji  and 
Fanning  Island  from  .July  11th  to  .August  21st.  1917,  and  second 
in  December,  1917,  when  she  was  requisitioned  by  the  New 
Zealand  Department  of  Defence  to  conduct  a  search  for  a 
iw<rty  of  German  prisoners  of  war  who  escaped  from  in- 
temiiient  at  -Auckland  Harbour.  They  were  recaptured  at 
Curtis  Island  in  the  Kermadec  group. 

Volunteer    Notes. — Royal    E.vgixeers   Volunteers, 

London  Akmv  Troops  Compasies. — Headquarters  :  Balderton 
Street,  Oxford  Street.  W.  1. 

Regimental  Orders  No.  5,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Wednesday,  February  5th. — Drill  and  Engineering  Instruction  for  the  whole 
Corps  at  1S.S0. 

Friday,  February  7th.— Range,  1830. 

C.  HiGoixs,  Captain,  R.E.,  Adjutant. 

Electrical  Engineers'  War  Memorial. —  A  Committee  of 

the  luatitution  of  Electrical  Enffineera,  of  which  Mr.  C.  H.  Word- 
infrham,  C.B.E..  is  chairman,  has  issued  a  circular  to  the  mennbers, 
staliuft  that  "  upwards  of  13ii  meoibers  of  the  Institution  of  Elec- 
trical Engineers  have  fallen  in  the  war.  and  many  others  are  broken 
and  disabled.  While  it  would  be  impossible  to  add  lustre  to  their  names 
or  adequately  to  express  appreciation  of  their  ungrudtrinfr  service  to 
the  country  and  to  humanity,  it  is  fittinsf  that  means  be  taken  to 
preserve  the  memory  of  those  who  have  died,  and  to  give  such  help 


as  may  be  needed  by  those  who  axe  wounded  and  disabled.  As  an 
obligation,  and  in  no  sense  as  an  act  of  charity,  provision  should 
be  made  whereby  assistance  can  be  given  to  the  dependents  of  the 
fallen  and  the  wounded,  either  by  financial  help  or  educatin;;  the 
children  who  are  left." 

The  Electrical  Engineers'  War  Memorial  Fund  has  been  initiated 
to  attain  these  objects  ;  it  is  proposed  that  the  meiiorial  should 
take  the  form  of — 

1.  A  permanent  record  in  the  Institution  building  in  the  form 
of  a  bronze  memorial. 

2.  A  fund  for  the  following  purposes  ;  To  assist  the  wounded 
and  disabled  ;  to  provide  help  to  the  families  and  dependents  of 
the  killed  and  wounded  :  to  provide  for  the  education  of  the 
children  of  those  who  have  been  killed  or  permanently  disabled. 

The  Committee  formed  to  carry  out  the  details  of  the  Memorial 
now  makes  an  appeal  for  help  in  placing  the  War  Memorial  on  a 
basis  which  will  adequately  commemorate  those  who.  in  the  full 
power  of  their  manhood,  gave  freely  and  without  question.  It  is 
the  earnest  wish  of  the  Committee  that  the  fund  which  is  to  be 
raised  may  be  of  a  substantial  character,  and  one  worthy  of  t  he 
resources  of  the  electrical  industry. 

Subscriptions  may,  if  desired,  be  spread  over  a  period  of  years. 
All  remittances  are  to  be  made  payable  to  the  "  Institution  of 
Electrical  Engineers,"  and  to  be  sent  to  the  Institution. 

A  Roll  of  Honour  containing  the  names  of  members  who  have 
been  reported  to  the  Institution  as  having  been  killed  in  action,  or 
having  died  of  wounds  or  other  causes  as  the  result  of  service  in 
H.M.  Forces  during  the  war,  accompanies  the  circular. 

Aacticn  Sale. — The  Assets  Auction  Co..  Ltd.,  is  selling 

by  auction,  on  February  5th  and  6th,  at  129.  Newington  Causeway. 
S.E..  a  quantity  of  electrical  machinery,  i-watt  fittings,  and 
various  electrical  accessories.  For  further  particulars  see  our 
advertisement  pages  to-day. 

Educational. — Cambridge  Uxiversity. — The  .Syndicate 

on  Engineering  Studies  at  Cambridge  University  is  of  opinion  that 
the  professorship,  rendered  vacant  by  the  death  of  Prof.  Hopkinson, 
should  be  filled  as  soon  as  possible  :  the  new  professor  should  be, 
they  urge.  Professor  of  Engineering.  His  stipend  should  be  li  1,800. 
The  existing  Engineering  Laboratory  should  be  assigned  to  him 
and  managed  by  him.  The  Syndicate  favours  a  change  from  the 
system  according  to  which  the  studies  of  the  school  have  been 
under  the  joint  control  of  the  Special  Boards  for  Mathematics  and 
for  Physics  and  Chemistry,  and  thinks  it  desirable  that  a  separate 
Board  of  Engineering  Studies  should  be  appointed. 

The  Tiiii's  says  that  owing  to  the  lack  of  trained  investigators  in 
Canada  with  capacity  for  independent  research  in  some  department 
"of  science  bearing  on  industrial  progiess,  the  Dominion  Advisory 
Gonncil  has  been  able  to  award  only  eight  Fellowships  and  Student- 
ships out  of  the  25  for  which  provision  is  made. 

British  Scientific  Products  Exhibition.— A  dinner,  pre- 
sided over  by  the  Marquess  ot  Crewe,  the  chairman,  was  given 
at  Prince's  Restaurant  on  January  loth,  by  the  Committee  of  the 
British  Science  Guild  which  organised  this  Exhibition,  to  the 
friends  and  exhibitors  whose  financial  support  enabled  the  project 
to  be  successfully  carried  out.  The  purpose  of  the  dinner,  as  stated 
by  Lord  Sydenham,  President  of  the  Guild,  was  to  give  publicity  to. 
and  invite  support  for.  the  Exhibition  of  Britisli  Invention  and 
Discovery  it  is  intended  to  hold  during  the  coming  summer.  The 
aim  of  the  r.tl9  Exhibition  will  be  to  act  as  a  clearing  house  for 
new  ideas,  processes,  and  appliances  which,  without  an  oppor- 
tunity of  this  kind,  might  never  be  afforded  full  opportunity  for 
their  completest  utilisation  in  industry.  The  project  obviously 
had  the  warm  sympathy  of  the  distinguished  men  of  science  and 
leaders  of  industry  who  supported  the  chairman,  and  the  occasion 
elicited  from  Mr.  Kellaway,  M.P.,  Parliamentary  Under-Secretary 
to  the  Ministry  of  Munitions,  the  valuable  promise  that  the 
resources  of  the  Ministry  would  be  placed  at  the  disposal  of  the 
Guild  in  making  the  Exhibition  a  success. 

Incidentally.  Mr.  Keilaway  gave  some  striking  illustrations  of 
the  strides  made  by  those  branches  of  the  electrical  industry  since 
19H,  which  previously  were  at  the  mercy  of  German  enterprise 
and  intrigue.  In  the  words  of  Milton,  he  said,  we  had  shown 
ourselves  to  be  "  a  nation  not  slow  and  dull  ....  but 
acute  to  invent,  quick,  ingenious,  and  searching.  "  Further 
instances  of  this  inventiveness  were  furnished  by  two  of  the 
greatest  inventions  brought  forth  by  the  war  in  the  air  :  the  one 
the  simple  and  ingenious  sound-ranging  instrument  for  locating 
aircraft ;  the  other,  that  terrific  and  deadly  weajjon  of  attack — he 
was  not  at  liberty,  as  yet,  to  declare  its  nature^which  had  rendered 
our  shores  immune  from  enemy  aircraft,  for  no  airman  dared  to 
face  an  opponent  in  whose  hands  it  htid  been  placed. 

Electrical  Houses. — According  to  the  Ddili/  Chrnnide, 

Wembley  Council  is  considering  the  erection  of  lt<0  houses  for 
workmen  on  novel  lines.  The  scheme  is  to  erect  electrical  houses, 
with  a  central  heating  station — doing  away  with  kitchen  ranges — 
a  central  wash-house,  central  lighting,  round  corners  to  the  rooms, 
sliding  doors,  and  swing  windows,  so  that  the  outside  of  a  window 
can  be  cleaned  from  inside. 

How  an  American   Escaped    from   Germany. — Lieut. 

E.  V.  M.  Isaacs,  U.S.  Navy,  escaped  from  a  German  prison  camp  at 
Karlsruhe  by  short-circuiting  all  the  lighting  circuits  of  the 
camp,  and  escaping  through  the  barbed  wire  under  cover  of 
darkness, 
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Inquiry. — ifakere  of  "  Fevrix  "  transforniurs  are  iiskcil 
for. 

Institution  and  Lecture  Notes. — Institution  of  Electrical 

Engloeers. — The  Ccuiioil  lias  approved  the  fi>im!ition  of  n Sectional 
Oommittee,  one  member  of  which  will  represeut  the  Admiralty,  to 
deal  with  wireless  matters,  which  subject,  the  Council  feels,  has 
not  been  dealt  with  as  it  should  have  been  by  the  lu-stitution.  It 
is  hoped  that  the  new  Committee  willVectify  this  shortoomine, 
and  that  it  will  ensure  such  matters  beinjr  adequately  discussed 
before  the  Institution  in  future. 

The  Council  has  also  approved  the  formation  of  a  Committee,  to 
consist  of  seven  members,  and  to  be  known  as  the  Informal 
Meetin};s  Committee,  which  will  be  in  close  touch  with  the  Papers 
Committee,  the  chairman  of  the  latter  serving'  on  the  former,  and 
their  duties  boinir  similar.  The  new  Committee  will  arransre  meet- 
ings, and  obtain  papers  to  be  read  at  the  same,  for  the  younger  mem- 
bers of  the  Institution,  which  meetings  are  to  be  quite  informal  ; 
smoking  will  be  permitted,  eliminating  the  atmosphere  of  restraint 
which  must  necessarily  be  associated  with  the  more  formal  , 
raeeting.s  of  the  Institution. 

At  the  meeting  of  the  North-Western  Centre,  held  on  Tuesday 
last.  Prof.  Miles  Walker  read  his  paper  on  "  The  Supply  of  Single- 
phase  Power  from  Three-phase  Systems."  and  a  discussion  followed. 

At  the  meeting  of  the  Scottish  Centre,  on  Jan.  I4th, 
Mr.  .T.  G.  Xeilson.  the  chairman,  drew  attention  to  the  position  of 
the  Benevolent  Fund.  He  pointed  out  that  thfi  Council  was  most 
anxious  that  the  fund  should  be  supported  by  every  member  of  the 
Institution.  In  order  that  the  fund  should  be  placed  on  a  proper 
footing,  and  local  cases  properly  attended  to,  a  Local  Sub-Com- 
mittee had  been  appointed  for  the  Scottish  Centre  (Mr.  Taylor,  hon. 
secretary ).  The  amount  at  present  subscribed  was  very  small,  and 
he  suggested  an  additional  voluntary  contribution  of  at  least  2s.  6d. 
per  member. 

At  the  meeting  of  the  Western  Centre,  held  at  the  South 
Wales  Institute  of  Engineers,  at  Cardiff,  on  Monday  evening 
last,  Mr.  H.  I.  Rogers  (chairman^  announced  that  the  Com- 
mittee's effort  to  get  the  area  of  operations  extended  had  met 
with  success,  due  in  no  small  measure  to  the  energies  oi  Mr. 
C.  T.  Allan  (Joint  hon.  sec).  He  mentioned  that  the  paper 
which  was  to  be  read  that  evening  had  not  yet  been  read  at 
headquarters.  Lieut.-Col.  W.  A.  J.  O'Meara,  C.M.U..  then  read  a 
paper  on  "  The  Functions  of  the  Engineer ;  his  Education  and 
Training.  ■  The  author  made  a  strong  plea  for  closer  co-operation 
betwten  the  employer  of  labour  and  the  technical  training  insti- 
tutes, and  pointed  out  the  necessity  for  reform  in  engineering 
courses  in  British  colleges  and  schools.  Comparison  was  also  made 
with  what  was  being  done  in  the  United  States  and  in  Germany. 
The  status  of  the  engineer  came  within  the  purview  of  the  paper, 
and  the  author  advocated  the  establishment  or  constitution  of  a 
General  Engineering  Council,  possessing  statutory  powers  analogous 
to  those  of  the  General  Medical  CouncU.  A  lengthy  discussion 
followed  the  reading  of  the  paper. 

Institution  of  Mechanical  Engineers.  On  Friday,  last  week, 
a  paper  on  "  Electric  Welding.''  by  Mr.  Thomas  T.  Heaton,  was 
read  and  partly  discussed  before  this  Institution.  We  hope  to 
publish  an  abstract  of  the  paper  at  a  later  date. 

India.-  -A  meeting  was  to  have  been  held  in  Calcutta,  on 
January  3rd,  under  the  presidency  of  Sir  Thomas  Howard,  for  the 
purpose  of  forming  an  Institute  of  Engineers  for  India. 

Mr.  Barker  North,  A.R.C.Sc.  (Lond.),  F.I.C.,  recently  gave  a 
lantern  lecture  on  "  Lightning,"  at  the  Bradford  Sunday  Society, 
in  which  he  showed  experimentally  the  character  of  the  electrical 
discharge  during  a  storm. 

Mr.  Vernon  I.  N.  Williams,  technical  manager  of  the  small  tools 
and  gauge  departments  of  the  Manchester  works  of  Sir  W.  G. 
Armstrong,  Whitworth  *:  Co.,  Ltd.,  gave  a  lecture  on  "  Fine 
Measurement  in  Engineering  Workshops ''  before  the  members  of 
the  Allen  West  ExciiNEERiNG  Societv  on  the  23rd  inst.  The 
attendance  was  over  200,  an*  by  the  courtesy  of  Dr.  Burnie,  of  the 
Technical  School,  Brighton,  the  Lecture  Theatre  at  the  school  was 
made  available  for  the  Society. 

National  Electricity  Supply. — Speaking  at  a  meeting  of 
the  JrNioK  Institution  of  Engineers,  on  Monday,  Mr.  W.  .7. 
Tennant  referred  to  the  Government  Report  on  Electricity 
Supply  Stations  as  having  rather  raised  discussion  than  settled 
this  question,  so  important  both  to  manufacturers  and  to  private 
citizens.  Mr.  W.  H.  Patchell  gave  a  summary  of  the  Board  of 
Trade  recommendations.  The  cost  of  driving  factories  bore, 
he  said,  in  nearly  all  cases  a  small  proportion  of  the  manufacturing 
costs,  and  any  possible  saving  on  the  cost  of  electrical  driving 
paled  before  the  possible  saving  in  the  cost  of  labour,  especially  in 
view  of  the  demand  of  labour  for  shorter  hours  and  increiised 
wages.  In  the  Government  scheme  the  interconnection  of  the 
stations  would  increase  their  capacity  and  help  to  distribute  their 
energy  in  industrial  districts.  Existing  private  plant  would  not 
be  interfered  with,  but  new  private  plant  would  be  standardised 
with  the  general  system.  Subsequent  speakers  expressed  doubt 
as  to  the  possibility  of  supplying  power  over  great  distances  more 
cheaply  than  by  the  present  system. 

Fuel  Econojiy  and  He.vlth. — In  the  concluding  lecture 
at  the  Royal  Society  of  Art^,  under  the  auspices  of  the 
Chadwick  Trust,  Mr.  A.  H.  Barker  confined  his  attention  to  fuel 
economies  and  economics.  He  stated  that  the  present  total  con- 
sumption of  the  country  for  domestic  purpo.-^es  was  about  30  million 
tons  per  annum.  This  quantity  could  be  reduced  to  six  million 
tons  per  annum  by  the  application  of  the  best-known  appliances  in 
place  of  the  existing  ones.  The  necessary  capital  outlay  on  plant 
to  secure  this  result  would  probably  be  from   30  to   50   million 


pounds.  He  believed  that  stringent  Government  regulations  as  to 
the  means  of  using  fuel  would  bequite  practicable  :  means  of  using 
fuel  which  were  notoriously  extravagant  without  any  compcnsatini? 
advantages  should  be  strictly  prohibited. 

Analysing  the  advantages  and  disadvantages  of  a  supply  of 
heat,  hot  water,  and  heating  pjwer  from  a  central  station,  he  con- 
cluded that,  in  general,  the  proposal  was  not  economically  sound.  It 
had  been  suggested  that  electrical  power  might  be  supplied  in  the 
future  at  one  farthing  jior  unit.  If  this  great  ideal  could  be  realised, 
he  believed  that  electricity  would  be  sufllcicntly  economical  to  make 
it  well  worth  general  adoption  for  cooking,  to  a  certain  extent  for 
heating,  and  to  a  much  smaller  extent  for  hot-water  supply,  not  on 
account  of  its  financial  economy,  but  on  account  of  the  extreme 
convenience  with  which  it  could  be  manipulated.  Electricity  at 
one  farthing  per  unit  was,  in  fact,  the  solution  of  an  enormous 
series  of  problems. 

At  a  meeting  of  the  Manchester  Association  ok  ENtiiNEEHs 
on  Saturday  last,  a  discussion  took  place  on  ''The  Past,  Present  and 
Future  of  Electricity  Supply."  Mr.  S.  L.  Pearcs  opened  the  dis 
cussion  with  a  revieiv  of  the  subject,  and  many  other  speakers  took 
part  in  it.  Our  report  of  the  proceedings  will  appear  in  our  next 
issue. 

The  Training  of  Able-bodied   Sailors  and  Soldiers. — 

The  fact  that,  as  a  result  of  the  conditions  Ijrought  about  by  the 
war,  the  majority  of  able-bodied  men  born  between  the  years  lS9l> 
and  11101  are  without  vocational  training  for  industrial  or  com- 
mercial life,  while  the  weak  and  sickly  who  were  unfit  for  active 
service  have  in  many  cases  received  valuable  intensive  training, 
possesses  grave  potentialities  which  call  for  prompt  and  energetic 
measures,  lest  the  skilled  trades  get  into  the  hands  of  the  physically 
unfit,  and  the  able-bodied  men,  who  have  already  sacrificed  so 
much  for  their  country,  be  faced  with  the  alternatives  of  emigra- 
tion or  descent  to  the  ranks  of  unskilled  labour.  This  is  the 
subject  dealt  with  by  Mr.  Douglas  Cockerell  in  a  pamphlet  recently 
issued  by  the  Arts  and  Crafts  Society,  entitled  "  A  National 
Scheme  for  Vocational  Training  for  Able-'>odied  Sailors  and 
Soldiers  ''  (London  :  John  Hogg,  jirice  <ld.  net",  The  author  pre- 
mises that  experience  in  the  production  of  munitions  has  shown 
that  it  is  possible  by  short  periods  of  intensive  training  to  convert 
unskilled  workers  into  useful  producers  within  narrow  limits  :  men 
23  to  25  years  old  cannot  be  subjected  to  long  periods  of  apprentice- 
ship or  college  training  :  and  that  the  interval  which  must  elapse 
before  such  men  can  safely  be  demobilised  can  be  utilised  for 
vocational  training.  He  then  outlines  a  scheme  of  training  adapted 
to  the  needs  of  the  building  trades,  and  urges  that  similar  schemes 
should  be  got  out  for  other  industries,  and  put  in  force  as  soon  as 
possible  :  as  he  says,  "  it  is  clearly  the  country's  duty  to  return 
men  to  civil  life  in  a  state  to  earn  their  living, '  and  his  scheme 
would  not  only  provide  for  this,  but  would  also  be  productive.  The 
idea  certainly  appears  to  be  an  admirable  one. 

Fatalities. — A  yount;:  man  named  Hutchiusoii  (5bj  wiis 

killed  whilst  employed  on  an  electric  coal-cutter  at  Cossall  Colliery, 
Ilkeston  Junction.  He  had  been  discharged  from  the  Army  a 
fortnight.  The  Coroner  said  there  was  no  evidence  to  show  how 
the  machine  became  "  alive."  He  hoped  the  matter  would  not  rest 
there,  but  that  the  company  would  try  to  find  out  the  cause. 
Reports  in  the  local  Press  do  not  say  whether  the  case  was  watched 
by  the  Electrical  Inspector  of  Mines, 

A  sequel  to  a  fatal  accident  at  Messrs.  Osborne.  Graham  &  Co.'s 
shipyard,  Hylton,  Sunderland,  on  December  14th,  when  J.  E.  Berry 
(17)  was  killed,  was  the  prosecution  of  the  firm  at  Sunder- 
land for  three  offences  under  the  Factory  and  Workshops  Act,  for 
which  they  were  fined  £."10  in  the  first  case  and  &5  and  408.  costs 
in  each  of  the  other  two  cases.  According  to  the  report  in  the 
Leeds  Mrrcnnj^  Berry  received  a  shock  at  2.')0  volts  in  lifting  an 
electric  radiator,  the  metal  work  of  which  had  not  been  earthed  as 
demanded  by  the  Regulations.  Had  it  been  earthed  the  accident 
would  not  have  happened.  On  behalf  of  the  firm,  it  was  stated  that 
it  was  the  first  accident  through  electricity  that  haii  occurred  in  the 
yard  during  the  past  ten  years.  Owing  to  shortage  of  labour  the 
electrician  had  been  overworked,  and  it  was  probably  due  to  this 
strain  that  the  slip  had  been  made.  The  Bench  expressed  the 
opinion  that  there  had  been  great  careleansess. 

Appointments    Vacant. — Assistant    telegi-aph   engineers 

(£350  -h  £100)  for  the  Government  of  the  Gold  Coast;  mains 
assistant  for  the  Kettering  U.D.C.  Electricity  Works  ;  power 
station  engineer  ($4.50  per  month.  Straits  dollar  is  fixed  at  28.  4d.) 
for  the  Singapore  Electric  Tramways,  Ltd.  ;  power  station  staffs 
for  the  Northern  Command  :  shift  engineers  (liOs.  *■  12^5  per  cent.), 
fitter  driver  (558.  -f  12t  per  cent),  engine  driver  (4.5s.  +  12^  per 
cent.),  stokers  (453.  .f  12i  per  cent.),  foreman  wireman,  wireman, 
wireman's  mate  (Trade  Union  rate  plus  12J  per  cent.)  ;  chief 
lecturer  in  Electrical  Engineering  (£300)  for  the  Rutherford 
Technical  College,  Newcastle-on-Tyne  ;  two  junior  outside  distri- 
buting engineers  for  the  Hackney  B.C.  Electricity  Works  ;  depot 
superintendent  (£2.50)  for  the  Southport  Corporation  Tramways 
Department;  charge  engineer  (£21ti)  for  the  City  of  Norwich 
Corporation  Electricity  Works  ;  shift  engineer  (£4)  for  the  (Jreenock 
Corporation  Electricity  Department.  See  our  advertisement  pages 
to-day. 

Berlin  Tramways  Technical  Staff.— The   Tlmcx  .states 

that  exorbitant  wages  are  being  demanded  by  the  technical  staff  of 
the  Berlin  Tramway  service,  who  are  threatening  to  strike  if  they 
are  not  granted 
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OUR   PERSONAL   COLUMN. 

Tht  Editors  inrite  electrical  engiyieers,  whether  connected  with  the 
technical  or  the  commercial  side  ot  the  pro/essioji  and  industry, 
also  electric  tramway  and  railway  uficiaU,  to  keep  readeri  oj  the 
Electrical  Review  vested  as  to  their  movements. 


Central    Station    and    Tramway    Officials. — Mr.    H.    C. 

Lamb,   resilient  engineer   at  the   Manchester    {Stuart   Street) 
Corixjration  electricity  generating  station,  has  been  appointed 
tleputy  chief  engineer,  m  succession  to  Mr.  A.  E.  Mackenzie. 
.Mr.   E.   W.   Sleigut,   who  lost  a  leg  through  wounds  re- 
ived in  action,  is  to  resume  duty  as  manager  of  the  City 
Carlisle  electric  tramways  next  month.    Mr.  Watson,  who 
ii  filled  the  post  during  his  absence  since  1914,  has  left  to 
ike  up  a  posation  mth  the  Corporation  tramways  in  Edin- 
uurgh. 
f-  Mr.    J.    A.    Bell,    city   electrical   engineer,   Aberdeen,    has 

been  appointed  to  represent  the  Institution  of  Electrical 
Engineers  in  the  Highland  Division  of  Scotland  as  adviser 
m  connection  with  the  demobihsation  and  resettlement  of 
officers  in  electrical  undertakings. 

Having  been  demobiUsed,  Sergt.  D.  P.  Hunter,  V.C,  the 
hero  of  Moeuvres,  is  now  employed  with  the  Fife  Electric 
Power  Co.  Ln  their  generating  station  at  lowTiMll. 

Mr.   W .  Adams,   of  Hanley,   has  been   appointed  assistant 
engineer   at   the   Llandudno   electricity    works,    at   ±'16U   per 
•maiu. 

The  Bath  City  ■  Council  has  increased  the  salary  of  Mr. 
\  E.  SH.4PLEX,  deputy  city  electrical  engineer  from  £32.5  to 
£>50  per  annum. 

General. — It  is  announced  that  Mr.  E.  J.  1'.  Benx  has 
resigned  his  post  as  Chief  Industrial  Organisation  Commis- 
sioner of  the  Ministry  of  Reconstruction.  He  will  contmue 
his  work  as  chairman  of  the  Industrial  Eeoonstruction 
CuuncH. 

Councillor  Dr.  Shekloce  has  been  re-elected  chairman  of 
the  Dublin  Corpoi-ation  Electricity  Supply  Comimttee,  and 
Aid.  larrell  deputy   chairaian. 

Mr.  A.  Toms,  London  sales  manager  of  the  J.  G.  Brill  Co., 
has  now  been  released  from  Government  service,  and  has 
resumed  duties  at  the  London  oflice  of  the  company,  110, 
Cannon  Street,  E.G.  4. 

Mr.  B.  H.  Adld  has  resigned  his  position  as  director  of 
Messrs.  H.  T.  Boothroyd,  Ltd.,  and  is  not  now  connected 
with  the  tirm. 

The  directors  of  the  Vulcan  BoUor  and  General  Insurance 
'  o.,  Ltd.,  and  the  Inclusive  Insuiunce  Co.,  Ltd.,  of  Man- 
chester, on  January  -Jcird,  regretfully  accepted  the  resignation 
■  of  Lieut. -Col.  Sir  Hamar  Greenwood,  Bart.,  M.P.,  on  his 
■  appodntiuent  as  Uuder-Secretai-y  of  State  ior  the  Home 
Office.  Sir  Fi-ank  VVarnei-,  K.B.E.,  was  unanimously  elected 
to  fill  the  vacancy. 

Mr.  C.  G.  NoBUS,  il.I.E.E.,  manager  and  engineer  for  the 
Falkirk  Iron  Co.,  electrical  heating  and  cooking  departs 
ments,  has  received  an  appointment  as  manager  of  the 
heatmg  and  cooking  department  at  the  head  oflice  of  the 
General  Electiic  Co.,  Ltd.,  London.  Mr.  Nobbs  will  take 
over  his  new  duties  eaiiy  in  Februai-y.  Mr.  Nobbs's  chief 
duties  will  be  the  handling  of  the  deagning  and  constnic- 
tdonal  work,  and  principally  the  commercial  organisation 
for  the  selling  of  the  products  made.  It  is  nearly  five  years 
since  Mr.  Kobbs  left  the  firm  of  Purcell  &  Nobbs,  iLondon 
(of  which  he  was  partner  and  manager),  to  a.ssmue  his 
position  with  the  Falkirk  Co.,  whose  electrical  department 
be  inaugurated  in  June,  1914.  On  Friday  night,  'ilth  inst., 
Mr.  Nobbs  .was  made  the  recipient  of  suitable  testimonials 
and  gifts  from  the  electrical  department  of  Falkirk  Iron  Co., 

!*  ^  and  also  frqcj  the  branch  managers,  the  commei'cial  repre- 
sentatives, and  foremen  of  the  firm.  Mr.  Nobbs  indicated 
there  was  a  big  future  for  electrical  heating  and  cooking, 
and  firms  would  be  well  a.d\ised  to  prepare  for  the  coming 
rush,  which,  he  believed,   would  come  quickly. 

Mr.  R.  J.  HowLEY,  M.Inst.C.E.,  has  resigned  his  position 
15  joint  manager  of  the  British  Electric  TTaction  Co.  in 
■ider  to  take  up  private  practice.  Mr.  Howley  will  con- 
'mue  to  act  as  chairman  of  the  Potteries  Electric  Traction 
•  o.  and  of  the  Bii-mingham  and  Midland  Motor  Omnibus 
I  ij.,  and  in  an  advisory  capacity  to  the  Britisli  Electrical 
i"'f>deration. 

Mr.  P.  J.  Pybus,  C.B.E.,  managing  director  of  the  Phoenix 
Dynamo  Co.,  Ltd.,  Bradford,  took  a  prominent  part  in  the 
ilJM.-ussion  on  the  subject  of  "Christianity  and  Industrial 
Problems  "   at  the  York   Diocesan   Conference,   last   week. 

Counoilloi-  J.  C.  White,  chairman  ot  the  Belfast  Corpora- 
tion Electrical  Committee,  and  a  member  of  the  Irish  Water 
Power  Sub-committee,  has  been  chosen  Lord  Mayor  of 
Belfast  for  the- coming  year.  The  Lord  Mayor-elect'  is  an 
Jiiithority  on  Irish  water  power  legal  aflairs. 

Mr.  H.  Joseph,  A.M.I.E.E..  having  been  demobilised,  has 
I « .signed  his  position  with  the  Urban  Electric  Supply  Co., 
Ltd.,  as  their  engineer  and  manager  at  Hawick,  and  is 
.-tartiug    business   m    Birmingham  .as   the   Midland    Eledtric 


Power  Installation  Co.,  and  will  specialise  in  electric  driv- 
ing of  factories  and  maintenance  and  repair  of  motors.  His 
teinix>rary  office  is  16,  Holly  Road,  Edgbaston,  Birmingham, 
where  he  wiU  be  glad  to  receive  price  lists  and  catalogues  of 
motors,  ■  starters,   w  iring  material,  &c. 

Ml-.  W.  McClelland,  O.B.E.,  M.I.E.E.,  has  been  ap- 
pointed Dii'ector  of  Electrical  Engineeiing  to  the  Admiralty, 
in  succession  to  Mr.  C.  H.   Wordiugham.  C.B.E.,  M.I.E.E. 

Mr.  R.  H.  Cl.ami'LETT,  who,  on  tlie  outbreak  of  war  was 
in  business  as  an  electrical  contracting  engineer,  at  Cathe- 
dral Yard.  Manchester,  and  had  been  connected  with  the 
electrification  of  a  number  of  textile  mills  in  Lancashire  and 
Cheshire,  has  recently  been  discharged  from  the  .\rmy,  after 
serving  for  over  three  years  as  electrician,  with  a  technical 
unit  on  the  W"esfem  Front.  He  resides  at  piesent  at  350, 
Colue  Road,  Burnley,  Lanes. 

Mr.  S.  S.  Moore  Ede,  M.I.E.E.,  has  joined  the  board  of 
Messrs.  J6hnson,  Matthey  &  Co.,  Ltd. 

Roll  of  Honour. — Captain-  Cecil  J.  Talk,  7th  Battalion, 
Wdts.  Regt.,  eldest  son  of  Mr.  Max  Falk,  chairman  of  Falk, 
Stadelmann  &,  Co.,  Ltd.,  has  been  awarded  the  MiUtajy 
Gross.  He  has  served  in  Salonica  and  France  with  his 
regiment  for  over  two  years. 

Lance-Corpl.  C.  Ormsby,  R.E.,  who  was  an  electrician  at 
the  Leeds  Steel  Works,  has  been  awarded  the  ^lilitary 
Medal  for  good  work  on  the  field  of  action. 

Private  C.  J.acksos,  A.S.C.  (M.T.),  who  was  employed  in 
the  Leeds  Corporation  electric  lighting  department,  has  been 
awai-ded  the  Military  Medal. 

Obituary. — JIb.  F.  W.ard. — We  regret  to  record  the  death 
of  Mr.  I'lederick  Ward,  manager  in  England  of  the  Com- 
mercial Cable  Co.  Mr.  Ward,  who  was  68  years  of  age, 
passed  away  very  suddenly  at  Wimbledon  on  January  SSrd. 
The  deceased  gentleman  was  bom  in  18-50.  In  1869  he  was 
stationed  in  Sicily,  and  in  the  following  year  at  Aden.  He 
was  in  Japan  as  instructor  in  telegraphy  to  the  Japanese 
Government  from  1872  to  1860,  and  received  the  Order  of 
the  Rising  Sun  for  services  rendered  to  that  Government. 
From  LS81  to  1884  he  w^a^  with  the  French  Atlantic  Cable 
Co.  as  superintendent  at  Sydney,  Cape  Breton.  He  joined 
the  Commercial  Cable  Co.  at  its  inception,  and  was  ap- 
pointed secretary  in  Paris  to  Count  Dillon.  In  1885  he  was 
appointed  .superintendent  of  the  \\'eston-super-Mare  and 
West  of  England  stations.  He  took  the  position  of  manager 
in  England,  v.hich  he  held  imtil  his  death,  in  January, 
18S6.  Mr.  Ward  was  also  a  director  of  the  Halifax  and 
Bermudas  and  Direct   West  India  Cable  companies. 

Me.  W.  Hibberdlne. — W'e  regret  to  record  the  death, 
while  seated  at  his  desk  at  Electra  House  on  Thui-sday 
morning  last  week,  of  Mr.  William  EQbberdine,  O.B.E. 
The  deceased  gentleman,  who  was  63  years  of  age,  had  been 
in  the  service  of  the  Eastern  Telegraph  Co.  between  40  and 
.50  yais,  and  was  one  of  the  administrative  heads  (secretan- 
accountant)   of   the  company. 

Mr.  a.  B.  Lakkins.— Mr.  Arthiu-  Brooks  Lai'kins,  late  of 
the  Indian  Government  Telegraphs,  passed  away  in  a  nurs- 
ing home  in   London  on   January  24th,   aged   69  years. 

Mr.  J.  H.  Buchanan.— Mr.  J.  H.  Buchanan,  of  Edinburgh, 
a  director  of  the  North  British  Rubber  Co.,  Ltd.,  passed 
away  last  week. 

Mr.  J.  E.  Holland. — We  regret  to  hear  of  the  death, 
which  occurred  on  January  23rd,  of  Mr.  John  E.  Holland, 
who  was  the  West  of  England  representative  for  over  36 
years  of  Messrs.  Falk,  Stadelmann  &  Co.,  Ltd.  In  recent 
years  he  has  not  been  quite  so  active  as  foiinerly,  and 
limited  his  exertions  to  the  larger  showrooms  which  were 
made  in  his  district. 

Mr.  H  p.  J.  Neguetti.— Mr.  Henry  Paul  Joseph  Negretti, 
of  Holbom  Viaduct,  passed  away  on  January  29th  at  Hamp- 
stead,  in  his  68th  vear. 


NEW     COMPANIES     REGISTERED. 


Turquand    &    Kew,    Ltd.    (152,775). — Private    company. 

Registered  Janu;,ry  24th.  Capital,  £10,000  in  £1  shares.  Mining  and  elec- 
tric.il  engineers,  .ind  m.anufacturcrs.  &c.  .Agreement  with  V.  J.  Turquand. 
The  subscribers  (each  with  one  share)  are :— F.  J.  Turquand.  12.  Belsize 
Park  Gardens,  \.W.  3.  mining  and  electrical  engineer;  N.  U'ebster,  17. 
Marine  Square,  Brighton  enijineer.  First  directors:  F.  J.  Turquand  and  N. 
Webster.     Registered  office  :   Albion   House,  39-61,   New   0.\ford  Street.   W.C.  1. 

C.   Redman  &   Sons,   Ltd.    (152,684). — Private  componv. 

Registered  January  2(llh.  Capital,  £100,000  in  £1  shares.  To  take  over  the 
business  carried  on  by  C.  Redman  &  Sons  at  Pioneer  Works.  Halifax,  and  ' 
to -carry  on  the  business  of  iron  and  brass  founders,  mechanical  and  elec- 
trical engineers,  machine  tool  makers,  hardware  dealers,  &c.  The  sub- 
scribers (fach  with  100  shares)  are  :— \.  Denton,  Derby  House.  .Marple. 
Ches.,  machine  loci  merchant:  .-V.  L.  Churchill.  9-15.  Lco'nard  Street.  FinK- 
hurv,  E.C.,  machine  tool  merchant:  C.  Goodchild.  ,c/o.  P.  &  W.  MacLellan. 
Ltd.;  129,  Trongate.H;b«gow.  The  first  directors  are  :— A.  Denton,  A.  L 
Churchill.  C.  GiKxlchiM.  j.  Parker  ana  G.  J-  Toy.  While  remaining  shart - 
holders,  the  following  have  the  right  to  nominate  directors  in  the  company, 
viz.: — A.  Denton  and  Charles  Churchill  &  Co..  Ltd.,  two  directors  each: 
and  P.  &  W.  MacLellan,  Ltd.,  one  direetar.  Rcg'islered  office:  17,  South 
Street,    It.C.  3 
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Care\=GaTev    Syndicate.    Ltd.     (l.yi..  lo).— Privau    com- 

P  ,i,v  rtpgistered"  J.mu.nr%  iJnd.  Capil.il.  i'lU.OUU  in  £1  shares.  Elcc- 
Irici.in-*.  el-clri.nl  :.ii,l  m.-.:h.-init.il  enginwr*.  .Vc.  .•\«rnm.Tit  will)  E.  S. 
(.irtv.  IJK-  »ub5ir;bfr.  (i.i.h  wilh  onv  >h:>rr)  .\re  :— U.  C.  Sli.iw,  SU.  Ciislon 
Kaicl.  S.JV.  10;  L".  l-uwltr,  1,  Chepstow  Mansion?.  W.  2.  l-'irst  .lireclors  : 
E.  S.  Carev,  A.  Gavoy.  Major  C.  Fowler,  and  E.  C.  Shaw  (all  permanent). 
Kil«i»tCTed    ofticv  :    'J.    Orange    Strict.    Hiymarkel,    S,W. 

H.  T.  Boothrovd,  Ltd.  (99,742).— Capital.  JE20.000  in  £l^ 

sh.ires  115.000  ord.  ;."nd  5.000  prel.).  Return  d.it.d  December  9th.  1918. 
lO.OCe  ord.  .md  2.8110  prel.  T.Ken  up  ^  £2.802  paid  on  2,800  prel.  and  2  ord.; 
*10.1JO0    consider,  d    as    p.iid    on    10,000   ord.      Mortgag.-^    and    charges:    £9.942. 

Brown.   Boveri  &  Co..   Ltd.    (89.167).— Capital,  ^50,000 

in    \.:m    ■■  A  ■•    .ind    8.500   ••  B  "    shares   o(    £5    .:iich.      Ktturn    dated    Ja 
:frd.    IJl;l.      .Ml    shares    taken    up;    15>.    per    share    called    un 
£6,375    paid;    £7,500    considered    as    paid    on     l,.'>0O    "A." 
.hargea:    .Nil. 


8,500 

■tgagei 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Boi^ota  Telephone  Co.,   Ltd.   (69.059).— Capital,  ^645,000 

in  2O,iJO0  prL-f.  and  25,000  del.  shares  of  £1  r.ich.  Return  dated  November 
2Jth.  !918.  20.000  prcf.  and  IS.liO"  del.  sh.irei.  taken  up;  £29,60"  paid  on 
11,000  prel.  and  18,007  ord.;  £9,000  considered  as  paid  on  9,000  pref.  Mort- 
gages  and    charge*  :    Nil. 

Nairobi  Hlectric  Power  &  Li^liting  Co.,  Ltd.— Satisfac- 
tion to  the  extent  ol  £1,000  on  Uecembcf  31si,  1918,  of  debentures  dated 
rjl3-15,   securing   £20,000. 

.Mersey    Power    Co.,    Ltd. — Mortgage    dated    November 

27lh,  1918.  to  secure  £300,000.  charged  on  the  company's  undertaking  and 
property,  present  and  future,  including  uncalled  capital,  freeholds.  lease- 
holds, plant.  &c.     Holders  :   Ministry  of  Mu~-*= — 


Aiiies'    Electric    Lamp    Repairing    Co.,    Ltd. — Mortgage 

deb.nturc  for  £6,000,  dated  January  7th.  1919,  charg..-<l  on  the  company's 
undertaking  and  propertv.  piesent  and  future,  including  uncalled  capital. 
Hulder  :     D.    Hogan,    6,    Sinclair    Road,    K..nsington. 

.Musselburgli  and  District  Electric  Liglit  &  Traction  Co., 
Ltd. — .Satisfaction   to   the   extent   of  ^6900  on   January   7lh. 

1.119  of  charge  dati-d  November  13th,  1905,  and  May  11th,  1909,  securing 
£90,000. 

C,  A.  Vandervell  &  Co.,  Ltd. — Mortgage  on  eight  houses 

at  I'ortslade,  dated  December  3lst,  1918,  to  secure  monevs  due  to  National 
Provincial    &    Union    Hank    of    England. 

Seear,  Scott  &  Co.,  Ltd.— Particulars  of  ,£4,000  deben- 
tures created  December  5th,  1918,  and  all  issued  January  17th,  1919.  charged 
on  the  company's  undert  iking  and  propei'ty,  present  and  future,  including  un- 
called   capital.  '    No    trustee-i. 

Grimsby    Electric    Vehicle    Co.,    Ltd. — Debenture   dated 

January  11th.  1919,  charged .  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  to  secure  monevs  due  to  Bar- 
clay's  Bank. 

Cleveland  &  Durham  Electric  Power,  Ltd. — Supplemen- 
tal deed  dated  December  31sr,  1918.  securing  premium  of  3  per  cent,  on 
£250.000    lirM    mortgage   debentures;    convened    by    trust    deed   of    1913. 

Drake   &   Gorham.    Ltd.    (70,27.5).— Capital,   .£125,000   in 

£1  shar.  ».  K.tuni  dai-d  November  2rth,  1918.  All  shares  taken  up; 
Wi.OllO  p.. id;    tiO.OOU  ii.nsidered   as   paid.     Mortgages   and   charges:    Nil. 


CITY     NOTES. 


The  Elektrisilats  A.G.  vorm  Schuckert 
The  Siemens-  and  Co.,  ol  Kuremburg,  reports  that  it 
Schuckert  was    impossible    for    the    increase    in    the 

Group.  receipts  in  1917-13  to  keep  equal  pace  with 

the  growth  in  the  expen.ses.  The  "  sus- 
ixju.sion  "  of  the  war  had  not  removed  anxiety;  on  the  con- 
trary, a  fiu'ther  advance  in  exjjenses  was  rather  to  be 
expected,  and  this  would  render  nece^.sary  a  fresh  increase 
in  the  tariffs.  The  compuuy  was  abundantly  occupied  with 
the  prehiuinary  labours  in  connection  with  new  supply  and 
transport  schemes,  although  it  would  not  be  foreseen  when 
these  could  be  carried  out  under  present  circumstances.  The 
net  profits  amounted  to  £375,000,  as  compaired  with  £'372,000 
in  1916-17,  and  the  directors  recommend  a  dividend  of  8  per 
c«nt.  on  the  ordinary  share  capital  of  £3,500,000,  being  the 
same  rate  as  in  the  previous  year. 

The  directors  of  Siemens  £  Hahke  A.G.,  reporting  on  the 
year  ended  on  .July  3 1st,  1918,  state  that  the  works  were 
again  mainly  occupied  on  the  production  of  electrical  manu- 
facture.s  for  the  .\rmy  and  Navy,  and  the  deUveries  con- 
siderably exceeded  those  in  the  preceding  year.  A  large 
stock  of  orders  stiJl  remained  on  the  books,  but  their  com- 
pletion h;id  l)etn  jeopardised  by  intenening  events,  .\fter 
-se'ttiug  aside  £'23,000  for  depreciation,  as  compared  with  a 
siiutlax  sum  in  1916-17,  the  accounts  indicated  net  profits  of 
£697,000,  as  contrasted .  with  £643,000,  and  a  dividend  of 
1'2  pir  cent.  hjs.  b€en_  declared,  being  the  same  rate  as  in 
the  previous  year.  !No  allocation  has  been  made  to  the 
special  reserve  fund-,  .whereas  £10Ci.00O  was  apportioned  to 
this  fund  iii  1916-17.  The  sum  of  £150.000  was  Rra,at<>d  for 
the  conomi'-  relief  of  the  wcvkmen.  and  the  bonuses  paid 
absorbed  £90,000,  as  against  £60,(X10,  leaving  £63.000  to  be 
carried  forward,  compared  with  £64.000  in  1916-17. 

Therepbrt  oi  *h.^- Siemeixi-Schucherl  W&rke  states  that 
the   degree  of  activiiy  in   1917-lS  w;is  even   gr€a(.er  than   in 


the  preceding  year,  and  an  impiuvcmcut  also  took  place  ui 
lue  ueiutral  siauon  branch,  togelhei'  with  continued  piogrc;>s 
in  new  counectioub  and  cxt'Cusions  ol  mslallatiuiis  in  indus- 
tiiai  Works.  Largo  trausforuicr.s  for  100  volts  to  110,IXXI 
volts  were  dcuvcied  in  consideraole  numbers,  and  the 
lOO.tKJO-volt  transuussion  line  fiom  Homburg  (Palatinate) 
fully  answei>«l  the  purpose.  It  was  imjxiisible  entdiely  tti 
meet  the  demand  for  lumor  manufactmes  and  meters,  so 
that  laige  stocks  ot  orders  had  to  be  brought  forward  into 
the  new  liuanoal  year.  No  details  were  available  concern- 
ing the  operations  of  the  oversea  olfices  and  ctniipauies.  Ou 
the  other  hand,  businesb  with  neutral  countries  expenenoed 
an  increase.  I'he  Sieiuens-Schuckert  gr-oup  subscribed 
£6,o00,(X)U  to  the  recent  war  loans,  whilst  the  contiibutions 
made  l)y  the  company  and  the  Siemens  et  Ualske  Co.  towards 
the  relief  of  the  oUicaals  and  workmen  amounted  to  £'230,000. 
'iho  accounts  sho'.v  the  following  results  :  — 

1916-17.  1917-18. 

Share   capital       £1,500,000  £l,.500,000 

Terminauie   Icins       3,7s4,000  3.73'2,000 

Perpetual   loans          '2,-500,000  •J,.5U0,0U0 

Gross  profits         1,309,000  l,3'i8,000 

Geuoial  expenses       I'i'i.OOO  144,000 

Interest   charges         333,000  33'2,000 

Depreciation          74,00o  78,000 

Net  profits  &  balance  forward       793,000  791,000 

Transferred    to   reserve     T25,00O  l'i5,000 

Bonuses          100,000  150,000 

War   benevolent    grants    75,0(XJ  

Dividends              4.50,000  450,000 

Dividend   per  cent 10  10 

Carried  forward          18,000  41,000 

According  to  the  balance  sheet,  the  company's  credit  at  the 
banks  on  July  31st,  1918,  amoimted  to  £4,1'25,000,  as  com- 
pared with  £4,'200,000  on  the  corresponding  date  in  1917;  the 
securities  in  porttoho  represented  £1,700,000,  as  against 
£590,000,  and  stocks  and  installations  in  course  of  constnic- 
tion  were  entered  at  £7,O'i5,O00,  as  contrasted  with  £5,150,000. 
This  increase  is  attributed  to  uncompleted  orders  from 
1916-1 '(,  and  to  new  orders  received  in  the  past  year.  The 
report  states  that  owing  to  the  abandonment  of  the  Brest- 
Litowsk  Tieaty  the  obligation  of  the  Russian  Government 
to  pay  compensation  for  the  State  acquisition  of  the  Russian 
Siemens-Schuckert  works  was  "interrupted";  nevertheless 
hopes  were  still  entertained  of  obtaining  adequate  compensa^ 
tioii. 

Mr.  J.  E.  Kingsbui-y,  director  and  re- 

The  presentative   in    the    United    Kingdom    of 

Constantinople     this    comi>any,    has    circulated    from    his 

Telephone         office  at  7,   Serjeants'   Inn,   Temple,   Lon- 

Co.  don,  E.G.  4,  the  following  circulai',  placing 

the   position   of   the   company    before    the 

shai'e  and  bondholders:  — 

On  .May  7th.  1915,  a  circular  letter  was  addressed  to  you  staling  that  the 
Turkish  tiuverninenl  had  forcibly  taken  possession  of  the  company's  system 
ill  Constantinople;  that  the  general  manager  and  the  British  staff  had 
returned  to  England ;  and  that  a  letter  had  be«n  received  from  Mr.  Salem, 
the  company's  chief  legal  adviser  in  Constantinople,  with  a  copy  of  the 
protest  addressed  by  the  Constantinople  directors  to  the  Turkish  Government. 
....  The  diiectors  in  London  and  Paris  have  taken  the  necessary  steps 
to  place  tile  facts  of  the  company's  case  before  the  British  and  French  Gov- 
ernments, and  to  claim  their  assistance  on  behalf  of  the  Allied  investors. 
Through  the  active  assistance  of  the  Foreign  Office  and  the  War  Oflice 
....  arrangements  were  trade,  inimediately  after  the  armistice  with 
Turkey,  for  the  general  manager,  Mr.  Douglas  Watson,  with  five  expert 
assistants,  to  p.'-oceed  to  Constantinople  to  place  their  experience  at  the  dis- 
posal of  the  British  authorities,  and  to  be  available  to  take  over  the  plant 
at  such  time  as  its  restoration  to  the  company  could  be  effected.  Mr.  Watson, 
with  his  party,  arrived  at  Constantinople  on  December  2nd,  and  information 
has  now  been  received  from  him  that  the  plant  has  continued  in  operation 
throughout  the  period  of  the  war,  and  still  continues  in  operation,  though 
with  an  imperfect  service  arising  from  deficiency  of  certain  plant  and  lack 
of  efficient  management  and  organisation.  Mr.  Salem  is  now  on  his  way 
from  Paris  to  Constantinople,  and  on  .arrival  will  confer  with  the  general 
manager  as  to  the  steps  which  should  be  taken  for  the  recovery  of  the  pro- 
perty, and  to  obtain  reparation  for  the  losses  which  the  company  has  sus- 
tained at  the  hands  of  the  Turkish  Government.  The  European  directors  are 
taking  every  possible  step  to  obtain  a  just  settlement  of  the  company's 
claims,  but  are,  of  course,  unable  to  forecast  either  the  time  or  the  basis  of 
such  settlement.  So  soon,  however,  as  any  further  definite  information  is 
obtained,  they  will  h.ive  pleasure  in  communicating  it  to  you.  ...  As  the 
company  is  incorporated  under  lurkish  law,  no  registration  of  transfers  in 
London  can  be  effected  until  the  restrictions  resulting  from  the  war  condi- 
tions are  removed.  ' 

Gross  profit  during  year  ended  August, 
1918,  from  the  Melbourne  and  Geelong 
undertakings  £161,887,  against  £151,304, 
an  increase  of  7  per  cent.  After  paying 
expenses,  debenture  interest,  &c.,  £3,408 
has  been  written  off  capital  expenditure. 
and  £14.000  off  cost  of  gfJd  bond  issue;  £'20,000  is  reserved 
for  income-tax  and  excess  profits  duty,  and  £15.000  is  put 
to  general  reseivc,  raising  it  to  £115.000.  The  7  per  cent 
pref.  dividend  is  paid,  and  a  total  of  10  per  cent.,  free  of 
British  tax,  on  the  consolidated  ordiuan*  stock,  leaving 
£2,033,  p1u<!  £72,817  brought  in.  The  uncertainty  due  to 
viax  conilt.ims  hiving  in  a  great  measure  disappeared,  the 
carrying  forward  ot  a  large  credit  balance  is  no  longer  re- 
quired. 

In  view,  however,  of  the  necessity  for  making  provision  for  the  redemp- 
tion of  the  6  per  cent,  five-year .  gold  bonds,  1922.  issued  in  the  United  States 
in  March,  1917,  for  the  purpose  of  financing  the  company  over  the  w.^r 
period,  the  directors  have  created  a  gold  bonds  redemption  account,  and  hav" 
allocated  thereto  £-")0.000,  made  up  of  £10.000  hitherto  standing  to  the  Credit 
nf  dividend  cqualisaticn  account,  which  the  directors  consider  is  not  now- 
required,  and  £4O,0Od  transferred  from  the  available  credit  balance  of 
£74.849.     This   leaves   a    tii-t    credit   balance   of   £34.849    to   be   carried    forward 

With    a    view    to    making     timely    provision    for    future    requirements,     the 
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directors    have    applitd    lo    H..\l.    Treasury 
:;U.UO0     r    ptr    cent,    cuinulalive    preference 
>inull    outic.mdln;!    balance    o(    fH,31a   con 

shares    of    £0    each,    and    .ilso    Ih 
olidated    ordinary    slock. 

The  followiuf,'  tables  eiiow  the 

progress  of  the  company 

buime^<s  :  — 

Year  ended           Year  ended 
August,  IStlr.        August,  lal8. 

Melbolkse— 

.Number    of    consumer 
Lighting.    &c.,    in    k« 
.Motors    in    H.F. 
Total    connections    in    K'>  . 
Total    units   sold 

32,143    36,S70 

3r,3S3   3i,rw 

23,(i»    27,640 

51.309    •       oa.380 

...    2M.3fl3,00O- 32,839,227 

GeelONG    (including    traniwai  v,  - 

Lighting,    &c..    in    Ku . 

.^IoIOrs    in    H.f 

Total    conntctions    m    ka. 
Total     units     sold              

2,843    3,148 

2.ti4;j    2.843 

2,2y4    2.392 

4,937     5,23o 

...       l..-.0o,941     1,077,770 

The  incTCiise  in  new  cousiuners  in  Melbourne  was  15  per 
cent. ;  in  power  supply  16  per  cent. ;  in  total  connections  15 
per  cejit. ;  total  units  bolcl  15  jkt  cent. ;  gross  revenue  IV 
per  cent. 

Adelaide  Electric  Supply  Co.,  Ltd. — Gross  revenue  for 
year  ended  AugUbt,  Tjio,  i'l(4,'2o4,  against  i;154,451,  an 
increase  of  13  per  cent.  After  paying  expenses,  paying,' 
debenture  iQtei'est,  &c.,  reseiviug  ±(.dUU  for  mcome  tax  and 
excels  prolits  duty,  paying  the  6  pes  cent,  preference  divi- 
dend, and  a  total  dividend  of  12  per  cent,  for  the  year,  free 
of  British  income-tax  on  the  ordinary  shares,  £ltj,942  is  to  be 
carried  lorward,  including  J;T0,i5UU  brought  iu.  Out  of  the 
balance  of  preiuiuiu  accouui  ±1,740  is  put  to  wiitiag  down 
cost  of  investments,  and  ±'20,UCIO  is  put  to  general  reiierve, 
raising  it  to  £SU,00(J.  The  progress  of  the  last  year  appears 
in  the  following  figures  :  — 

Total 
Lighting,    Motors,    connections,       Units 
Year  ended  Consumers,     iu  kw.        in  H.r.  kw.  sold. 

August.  iyl7  ...  iy,59U  14,420  10.221  24,641  9,330,495 
August,  1918  ...  21,917  15,856  11,351  27,2o7  10,775,934 
The  number  of  consumers  increased  by  12  per  cent. ;  power 
supply  by  11  per  cent. ;  total  connections  by  10  per  cent. ; 
total  units  sold  by  15  per  cent. ;  gross  revenue  by  13  j^er 
cent.  The  ±'50,(X)U  consolidated  debenture  stock,  6  pt^-  cent., 
free  of  Biitis-h  tax,  was  oll'ered  in  Austi-alia  last  July;  the 
whole  was  apphei-i  for  and  has  been  paid  up  in  full. 

The    report    of    the    Socielc    d'Electricilr 
French  de    Fun.i   states   that    the   supply   of   coal 

Companies.  proceeded  iu  a   lairly   regular  manner   in 

1917-16,  both  in  regard  to  British  coal  and 
that  from  the  Pcis  de  Calais,  although  prices  remained  ex- 
tremely high,  and  Government  measures  preventexi  the  coni- 
l>any  from  exercising  iuitiative  and  experience  in  etfecting 
iuirchase.s.  I'his  system  would  probably  continue  for  a  cer- 
tain time  after  the  end  of  the  war.  Owing  to  excessive  wear 
and  tear  of  the  plant  and  machinery  it  had  been  necesstiiy 
t<i  make  aiTangement."-  lor  sub.-titutes,  notwithst.anding  the 
present  prices,  and  orders  liad  therefore  been  given  for  some 
new  sets.  The  sales  amounted  to  l.J(i.OUU.I.K.K.t  Kw.-hour.s.  as 
against  154,000,000  kw. -hours  in  1910-17,  the  reduction  being 
line  to  a  decrease  in  sales  to  the  underground  electric  rail- 
ways duiing  the  iiericKl  when  a  jxn'tion  of  the  population  left 
■Pa-ris  owing  to  aerial  raids  and  the  activity  of  long-range 
guns.  As  net  proiits  the  accounts  show"  the  sum  of  il02,(XXl. 
which  has  permitted  of  the  payment  of  a  dividend  at  the 
rate  of  8  per  cent. 

The  Coinpagnic  d'Eleciricitc  da  I'Est  Parisien,  i-epotrting  on 
the  year  ended  on  June  30th,  1918,  states  that  the  directors 
had  been  successful  in  obtaining  from  manufacturing  con- 
sumers moditications  of  the  supply  contiacts,  so  as  to  com- 
pensate to  some  extent  for  the  growth  in  the  cost  of  produc- 
tion owing  to  the  dearness  of  coal  and  other  raw-  material.-;. 
At  the  same  time,  it  had  been  possible  to  secure  similar 
alterations  in  the  contracts  with  the  municipal  authorities. 
as  a  result  of  the  approval  given  by  the  Prefect  of  the  Seine 
in  November,  1918,  and  the  directors  pay  a  tribute  to  the 
spirit  of  conciliation  manifested  by  the  municipal  councils 
in  this  du'ection.  The  latter  changes  would  have  retro- 
active eifect  to  April.  1915.  The  w^orking  receipt*  in  1917-18 
amounted  to  ^'631,000,  as  compared  with  £430,000  in  the 
previous  year,  but  a?  the  working  expenses  greatlv  increased, 
and  reached  f  641,000,'  there  was  a  loss  ot"  ^610,000,  which, 
with  interest  charges,  interest  on  loans,  tic,  rose  to  £59,000. 
The  compensjition  to  be  received  under  the  concessions  made 
by  the  local  authorities,  however,  would  permit  of  the  ex- 
tinction of  tb's  debit  balance,  and  of  the  deficit  of  £15,(»00 
w-hich  took  pla<-c  in  1916-17.  It  is  adtfed  that  the  average 
price  of  coal  advanced  from  £3  18s.  4il.  per  ton  in  1916-17 
to  £r,  7.i.  ■2i\.  last  yi^ar.  The  generating  station  at  .\lfort- 
)  ville  wa,'-  (in  tlie  |X)uit  of  starting  a  new  turbine  of  6.CKH1  kw.. 
and  new  boilers  were  to  be  installed  in  addition  to  two 
noiiers  "hich  had  just  been  erected. 

the  report  of  the  Socicte  IndustrieUe  dcs  Telephones,  whose 
accounts  for  1917-18  were  refen-ed  to  in  our  issue  of  January 
3rd,  staters  that  the  turnover  experienced  a  further  increase, 
notwithstanding  the  difficulties  in  obtaining  coal  and  other 
raw  materials  and  the  necessan-  labour,  the  company  having 
in  this  way  contributed  towards  the  national  defence  by  sup- 
plying cables,  apparatus,  i-c,  for  the  Army  and  Narv-.  The 
financial  results  were  satisfactory,  despite  a  reduction  in  the 
net  profits  as  compared  with  the  prerious  year,  owing  to 
the  tax  on  war  profits  having  been  raised  from  70  to  80  per 
cent.,  and  the  dii-pctors  were  able  to  propose  a  dividend  of 


£1  12s.  per  .--hare,  as  in  1910-17.  .-Vfter  providing  for  this 
uLstributiou  the  sum  of  £52,000  has  been  placed  to  the  con- 
tingency reserve  fund,  which  would  be  all  thei  more  neces- 
sary, as  the  price  of  money  after  the  war  would  certainly 
continue  high,  and  as  considerable  funds  would  be  required 
for  repaii's  and  for  the  development  of  the  w'orks.  During 
tbe  past  year  a  new  builiting  was  erected  at  the  company's 
telephone  works  in  the  Rue  des  Entrepieneurs,  which  w-a.s 
the  first  step  in  the  execution  of  the  scheme  for  the  expan- 
sion of  munutactming.  Ihe  other  portions  of  the  pro- 
gramme, which  had  to  be  deferred  having  regard  to  the 
wishes  of  the  Government,  were  ready,  and  would  be  carried 
imt  H>  frion  as  cu'cumstances  would  permit.  >!umerous  aerial 
biiiiiliaiiliiinits  of  the  works  at  Calais  had  taken  place,  but 
til.  |.i  i.iii.i  remained  immune,  and  the  material  damages 
were  nui  ol  much  imjKfrtance.  The  directors  bad  facditated 
the  formation  of  a  co-operative  iood  supply  company  in  con- 
nection with  the  Bezons  works,  and  the  satisfactory  results 
obtamed  were  now  leading  to  the  constitution  of  a  similar 
company  for  the  personnel  at  the  Paris  works.  The  sum  of 
£14,000  was  apphed  to  the  rehef  of  mobilised  workmen  and 
their  families,  being  the  same  amount  as  was  allotted  to  this 
purpose  in  the  preceding  yeai'. 

Puebla  Tramway,  Light  &  Power  Co. — Net  profits  for 
the  \'ear  ended  iJeoember  31st,  1917,  £52,604,  against 
£10,672.  Tbe  power  plants  have  been  effioiently  main- 
tained, and  regular  services  have  been  afforded  to  Puebla 
and  to  the  Vera  Ciiiz  Electric  Ijight,  Power  &  Traction  Co. 
Pro;ji'<-.s  li;is  l)een  made  with  the  reconstruction  of  the  San 
Ea[4i;i<-1  tr; in. -mission  line,  but  local  conditions  w'ill  postpone 
the  completion  of  the  woi'k  for  some  time.  The  tramway 
service  to  Huejotziugo  has  been  susi)ended  tempoi-a.rily  for 
a  few  months,  owing  to  disturbances  in  outlying  distdicts. 

E.ist  London  Railway  Co. — The  report  states  that  the 
p.i-     ■  ^  lined  during  1918  were  10.564,306  (plus  1,2-22,000 

■^  '  :     journeys),     agains-t    9,189,476.     Net     income, 

iJ.J.i!..!.  p.,..,  £991  brought  forward.  After  making  deben- 
ture interest  appropriations  £9,-586  is  cqmed  forward. 

British  Trade  Corporation. — The  profits  for  1918  were 
£71,589,  plus  £9,671  brought  fonvard.  Dividend  of  5s.  per 
share,  less  tax;  preJiminairy  expenses  written  off,  £10,204; 
depreciation  on  fumitiu'e.  Arc,  written  off,  £4,385;  cameil 
forward,   £14,252. 

London  United  Tram«ays,  Ltd. — .\  meetinj^  of  the 
holders  of  the  mortgage  debenture  stock  approved  last  week 
the  .scheme  of  arrangement  between  the  company,  the 
holder.^  of  preference  shares,  mortgage  debenture  stock,  and 
.second  and  third  debentures  of  the  compiany. 

Westminster  Electric  Supply  Corporation,  Ltd. — Di\i- 
dt;nd  on  ortlinary  shares  for  the  December  half-year  at  the 
late  of  9  i)er  cent,  jier  annum,  making  8  iwr  cent,  for  the 
year,  against  9  jwr  cent,   tor  1917. 


STOCKS     AND     SHARES. 

TutSDAi'    EVKMNG. 

The  labour  situation  dominates  cvei-ything  in  the  industnal 
market,  besides  having  a  pronounced  effect  upon  Home  Eail- 
waj-  stocks,  in  spite  of  this,  however,  there  is  a  good  deal 
of  business  doing  in  the  Stock  Exchange.  Prices  keep  up 
well,  considering  the  vaiious  influences  adverse  to  employ- 
ment of  capital.  The  weather  conditions  have  also  played 
their  part  in  the  way  of  intenupted  communication  witli 
the  provincial  centres,  where  so  much  of  the  money  lies. 
and  from  \\uii:h  so  much  of  the  .speculative  enterprise 
emanates.  The  exasperation  produced  by  the  Goveminent 
offer  of  National  War  Bonds  is  passing  away,  and  there  is 
brisk  demand  for  all  securities  of  the  best  order. 

The  various  strike  developments  of  the  early  part  of  the 
week  were  held  at  firsrt  to  be  mdications  that  the  epidemic 
was  dying  out,  but  it  soon  became  clear  that  this  was  not 
the  case,  and  in  consequence  a  slight  rexival  in  Home  Rail- 
way stocks  was  followed  by  further  reaction.  This  has 
affected  Undergrcwnds  with  the  rest.  Districts  shed  l-J, 
Metropolitans  i.  Underground  Income  Bonds  a  point,  and 
the  £J0  shares  10s.  The  Is.  shares  of  the  last-named  com- 
pany keep  steady  at  lis.,  although  this,  of  coui-se,  is  not 
anything  like  the  top  recently  reached.  What  interest  there 
was  iu  dividend  announcements  has  been  damped  by  the 
first  declarations  from  the  leading  steam  companies.  Appar- 
ently, railway  directors  prefer  to  act  cautiously  in  the  fac<> 
of  labour  difficulties.  The  East  London  rei:ioit.  appealed  a 
few  day.^  ago,  but  furnishes  slender  infonuation.  It  shows 
that  tiaflic  has  increased  considerably,  both  from  reason 
ticket  and  ordinary  travellers.  Meanwhile,  the  price  of  the. 
company's  stocks  show  little  variation,  the  "A"  and  "B" 
debentures  being  about  68i  and  40  respectively,  while  the 
two  iunior  stocks  stand  at  19  and  12.  The  "  B"  "  debenture 
stock  has  chanced  hands  several  times  this  we6k  on  the 
basis  of  the  price  just  quoted  The  dividend  for  1918  was. 
of  course.  lOs.  per  cent.,  as  against  the  full  4  per  cent,  to 
which  it  is  entitled. 

Home  electricity  shares  have  not  moved  one  way  or  the 
other.  There  is  not  mucti  business  doing  in  tliem,  and  pend- 
ing the  declarations  of  the  next  dividends,  interest  can 
hardly  be  expected  to  revive.  The  companies  are  touched 
nearly    by    coal    considerations,    and,    having    regard    to   tlie 
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various  threats  of  strikes,  it  is  natural  enough  that  prospec- 
tive buyers  should  hold  their  hands  until  the  outlook  be- 
comes cleai'er.  Interest  is  Deing  diverted  from  home  indus- 
trials generally  to  tliose  of  colonial  and  foreign  companies, 
which  ai-e  at  present  less  un4er  the  iuHueuce  of  strike 
threats,  but  although  many  shares  in  the  various  groups  con- 
cerned have  appreciated  during  the  past  week,  this  factor 
has  not  helpeil  the  Argentine  ajid  Brazilian  traction  descrip- 
tions. Anglo-Argentine  Tramways  prefeience  are  both  de- 
cidedly- lower.  Prices  recovered  after  the  revolution  in 
Buenos  Aires  ha<i  been  composed,  though  they  failed  to 
regain  fully  their  previous  los.ses,  and  the  market  again 
shows  a  dwindling  tendency.  Brazilian  Tractions  are  down 
j,  and  the  duhioss  in  the  British  Columbia  Electric  Railway 
group  is  still  apparent,  the  5  per  cent,  jirefercnce  stock 
shedding  a  point.  Mexicans  are  also  out  of  favour,  and  a 
dollar  fall  in  Mexican  Light  &  Power  common  shares  re- 
duced the  price  to  37.  Meanwhile  the  Colonial  companies 
are  doing  well,  and  the  repoit  of  the  Adelaide  Electric  Sup- 
ply Co.  shows  the  gross  revenue  increased  by  13  per  cent., 
and  the  final  dividend,  making  12  per  cent.,  free  of  tax,  for 
the  year,  was  paid  in  December. 

Telegraphs  and  Telephones  are  very  quiet.  Marconis  have 
rallied  J.  Manufacturing  shares  show  some  irregularity. 
British  Aluminiums  and  Electric  Constructions  went  back  a 
trifle.  A  Stock  Exch;mge  rumour  says  that  the  General  Elec-" 
trie  Co.,  Ltd.,  or  Eraser  &  Clialmer.s.  is  taking  an  interest  in 
•one  of  the  well-known  Colombian  mining  companies  British 
Westiughouse  preference  arc  a  harder  market  at  2  9/16.  In 
the  engineering  hst,  Babeocks  lost  the  2s.  6d.  they  gained 
last  week.  We  have  added  Siemens  to  our  list  of  prices; 
there  is  a  good  deal  of  business  doing  in  the  shares.  The 
rubber  market  has  quieted  down  somewhat  after  its  buoy- 
ancy and  excitement.  Base-metal  issues  are  attracting  no 
particular  attention. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES 
Houa  Electricity  Coupanies. 

Dividend  Price 

' .  Jan.  2K, 

1916,  1917.  1919.     Rise  or  fall, 

Brompton  Ordinary 9        10  7S  — 

Charing  Cross  Ordinary     ....        5         4  3|  — 

do.       do.       do.       4iPrel...       4i       4^  Sj  — 

Chelsea 3         6  4  — 

Citv  o(  London          8         8  13t  — 

do.       do.    6  per  cent.  Pref.  ..66  lOJ  — 

County  of  London    ....          .77  11  — 

do.         do.     6  per  cent.  Pref.       6         6  lOJ  — 

Kensington  Ordinary          ....        6         7  6  — 

London  Electric        Nil     Nil  IJ  _ 

do.       do.     6  per  cent.  Pref.  ..45  4  — 

Metropolitan             3         4  8  — 

do.          4*  per  cent.  Pref,    ..        44        4J  3J  — 

St.  James' and  Pall  Mall  ....        8         9  7|  — 

Sonth  London           5         6  3  — 

South  Metropolitan  Pref 7         7  21/-  — 

Westminster  Ordinary       ....        7         9  7g  — 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6         6  98J  — 

do.            Def 1»       IJ  22  — 

Chile  Telephone       8         8  74  — 

Cuba  Sub.  Ord 7          7  IO4  — 

Eastern  Extension 8         8  15A  — 

Eastern  Tel.  Ord 8         8  157J  +  4 

Globe  Tel.  and  T.  Ord 7         7  14t  — 

do.        do.         Pref 6         6  104  — 

Great  Northern  Tel.           . .         . .      24         23  32  —  4 

Indo-European          13        13  684  — 

Marconi           15        20  48  +  J 

Oriental  Telephone  Ord 10         10  '   24  — 

United  R.  Plate  Tei 8         8  7J  — 

West  India  and  Panama   . .        . .      6d.       1/3  13  —  4 

Western  Telegraph            ....       8         8  16§  — 

Home    Rails, 

Central  London  Ord.  Assented   . .       4         4  654  — 

Metropolitan 1  8O4  —  4 

do.          District          ..        . .      NU      NU  27*  — 14 

Underground  Electric  Ordinary. .      Nil      Nil  3A  —  I 

do.              do,       "A"        ..     Nil      Nil  11/-"  — 

do,              do.       Income   ..6         4  924  —1 

Foreign    Trams,    &o. 

Adelaide  Sap.  6  per  cent.  Pref.   ..66  4|  — 

Anglo-Arg.  Trams.  First  Pref,     . ,        54        64  3fr  —  V; 

do.           do.      2nd  Pref.       . .       54       —  8j '  —  J 

do.           do.      6  Deb 6         5  714  -1 

Brazil  Tractions       —        —  55^  —  A 

Bombay  Electric  Pref.       ..       T.       6         6  lOj  —  ' 

British  Columbia  Elec.  Rly.  Pfce.       6         6  664  —1 

do.               do.        Preferred      Nil     Nil  48  — 

do.              do.        Deferred       Nil     Nil  45  _ 

do.               do.         Deb.      . .        4i        4i  62  — 

Mexico  Trama  5  per  cent.  Bonds..      Nil     Nil  66  — 

do.           6  per  cent.  Bonds..      Nii     Nil  52  — 

Mexican  Light  Common  ..        ..      Nil     Nil  37  —1 

do.             Fret Nil     Nil  48  — 

do.             Ist  Bonds..        ..      Nil     Nil  694  — 

Manufacturing    Companies. 

Babcook  &  Wilcox              ....        15        15  3J  —  J 

British  Aluminium  Ord 10        10  1-;;  —  .'■ 

British  Insulated  Ord 20        20  2}  —    ' 

British  Westinghouse  Pref.         . .          74        74  2v:  —  ,\ 

Callenders 20       25  11   '  — 

do.        64  Pref 6          5  58  — 

Castner-KeUner       • 22        20  3/„  — 

Edison-Swan,  "  A  *'             . .         . .        —        —  20/-  — 

jdo.      do.    4  per  cent,.  Deb,   '. .          4         4  744  — 

Electric  Construction        . .        . .          74      10  1:/^      '      " —    i 

Gen.  Elec.  Pref 6         6  lOJ  — 

do.        Ord 10        10  174  — 

Henley 26        25  2i  — 

do.    44  Pref 44        44  "      4  — 

Tndia-Ruhber 10 ..     W  171  ■  — 

Siemens  Ord 10  ■     —  6ft  — 

Telegraph  Con 90       ilO  iS-  — 

*  Dividends  paid  free  of  Income  Tax, 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appeariner 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 
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Wednesday,  January  29th. 

CHEMICALS.  Ao. 


o  Acid,  Oxalic per  lb. 

a  AmmoDi&u  tial        por  ton 

a  Ammonia,  Muriate  (large  crystal)  ,i 

a  Bisulphide  of  Carbon      ,.        ..         ,, 

a  Borax ,, 

a  Copper  Sulphate , 

a  Potash,  Chlorate per  lb. 

a        u        Perchlorate         . .        . .  „ 

o  Bhollao  per  owt. 

a  Sulphate  of  Ma^esia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  „ 

a         ..  Lump 

o  Soda,  Chlorate        per  lb. 

a      II      Crystals         per  ton 

a  Sodium  Bichromate,  oaskB       ..  per  lb. 

METALS.   &c. 

c  Brass  (rolled  metal  3*  to  12"  basis)  per  lb. 
c      M     Tubes  (solid  drawn)          ..  ,i 

c      11      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       , ,  „ 

g       ,,        Bars  (best  selected)       ..  per  ton 

g      „       Sheet  ,, 

g      „       Rod  

d      II        (Electrolytic)  Bars         ..  „ 

d      n  11  Sheets     ..  „ 

d      „  „  Wire  Rods         „ 

d      .1  ,1  H.C.  Wire  per  lb, 

f  Ebonite  Bod 

f        „        Sheet  „ 

n  German  Silver  Wire        ,,        ,.  ,, 

/i  Gutta-percha,  fine ,, 

h  India-rubber,  Para  tine   ..        ..  ,, 

i  Iron  Pig  (Cleveland  wan  ants)    . .  per  ton 
/     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

^  Lead,  ^nglish  Pig ,, 

^Mercury         pet  hot. 

«  Mioa  (in  original  oases)  small  . .  per  lb. 
«      II                II            I,      medium         „ 
«      II                II            II      large  ..         ,, 

d  Silicium  Bronze  Wire     ..        ,.  per  lb. 

r  Steel,  Magnet,  in  bars      .,        ..  per  ton 
g  Tin,  Block  (English)        .,        ..  „ 

n    „      Wire,  Nob.  1  to  16    ..        ..  per  lb. 


Latest 

Fortnight's 

Price, 

loo,  or  Deo, 

1/5 

i80 

«78 

n  inc. 

ti9 

£bO 

W- 

Id.  dec. 

i,y 

£H 

C15 

£S:i 

*S5 

10»d, 

nw 

1/18 

l/3j  to  1/1 

1/2 

l/6i 

i;i.'<2 

i'.'l  dec. 

£li>'J 

£.')  dec. 

*1,S3 

M»  dec. 

£105 

£1U1 

£115 

1/1 4 

3/- 

2/6 

2/6 

III- 

2,6 

Nom, 

£40 

Nom. 

91,  to  1  G 

5- to  10/. 

12.6  t J  25-/4  up. 

1|7 

£'2i3 

it  dee. 

4/- 

8d,  dec. 

a  O.  Boor  &  Co, 
c  ThoB.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Kubber,  Gutta-Peroba  and 
Telegraph  Works  Co,,  Ltd, 


Quotations  supplied  by — 


S  James  A  Shakespeart , 

h  Ednard  TiU  &  Co, 

I  BoUing  &  Lowe, 

/  Richard  Johnson  &  Nephen,  Lid 

n  P.  Ormiston  &  Sons, 

r  W,  F,  Dennis  &  Co. 


High  C.P.  Searchlights. — The  i;.7'.Z.  states  that  a  German 

<?xi>eiiuieut6r  has  experimented  in  order  to  increase  the 
specilJc  8ai-face  luminosity  of  the  searchlight  arc  lamp,  and 
has  been  able  to  attain  a  searchlight  efficiency  of  five  times 
that  hitherto  obtained,  with  the  same  power  consumption 
and  optical  ari'angements.  Instead  of  using  the  ordinary  3S 
mm.  diameter  pure  cai'bons,  he,  employed  high-efficiency  car- 
l^ns  of  11  and  16  mm.  Opposite  the  horizontal  positive  carbon 
is  arranged  obhquely  upwards  the  negative,  which  is  II  mm. 
<lia.  The  carbon  ends  are  played  upon  by  a  flat  spirit  flame, 
which  cools  the  incandescent  ends  of  the  carbons,  and  the 
passage  of  the  current  is  no  longer  limited  to  the  ends,  but 
breaches  the  inner  parts  of  the  carbons.  This  causes  consider- 
able increase  in  temperature  of  the  carbon  crater,  and  the 
latter  burns  very  deeply  into  the  thin  carbon  rod,  giving  a 
small,  round,  and  intensely  bright  crater  opening  which, 
when  projected,  appears  as  a  circular  luminous  disk,  and  has 
a  much  higher  specific  luminous  intensity  than  the  usual 
laxge,  but  flat,  crater  in  the  ordinary  type  of  projector.  The 
energy  is  much  better  used,  as  the  voltage  with  a  current  of 
1-50  amps,  reaches  7.5  to  80  volts.  In  practice  the  carbon.'^ 
are  kept  constantly  in  rotation  by  a  small  electric  motor  in 
order  to  ensui'e  even  burning.  To  ensure  the  crater  of  the 
'positive  carbon  keeping  in  the  focus  of-  the  parabolic  mirror, 
the  carbon  is  adjusted  by  an  electromagnetic  device  with  the 
'aid  of  a  selenium  cell.  jSxperiments  made  by  Prof.  Wedding 
siiow  the  candle-power  of  such  searchlights  to  attain  500 
million  c.p. 

A  New  D,C.  3-wire  Meter. — The  Sangamo  Electric  Co., 
Spiiagheld,  has  just  produced  a  d.c,  three-wire  meter  con- 
sisting  of   two   standard   two-wire   elements   placed    side   by  ' 
side  ou  a  common  base  and  recording  on  a  common  recording 
tra.in,  so  that  the  sum  of  the  revolutions  of  the  two  elemente 
is  indicated  on  the  dial  of  the  meter.     This  is  effected  by  a 
cUllerential   gearing,    and-  the   aiTangement  is   such   that   the  ' 
total  revolutions  of  the  two  movements  are  correctly  recorded, 
no  matter  how  the  load  is  divided  between  the  two  sides  of  ' 
the  three-'udre  system.    It  is  claimed  that  this  meter  is  thft 
first  one  to  read  correctly  even  if  one  side  of  the  .eystem  is  ' 
dead,  and  if  the  neutral   wire  is  opened.     Illustrations  and 
diagrams  axe  given  in   Elertrical  Bcv'ew  and  Western  Elec- 
trician, November  9th,  1918. 
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ELECTRICITY    ON     BOARD     SHIP. 


Until  recent  years  the  application  of  electricity  to 
the  operation  of  the  various  devices  on  board  ship 
has  been  slow.  This  has  been  true  of  marine  work 
generally.  The  most  conspicuous  exception  to  this 
rule  has  been  in  the  American  Navy,  which  is  not 
only  a  larger  user  of  electrically-driven  machinery 
than  the  merchant  sen-ice,  but  also  leads  the. navies 
of  the  world  in  the  application  of  electricity  to  the 
almost  countless  devices  used  on  board  a  modern 
battleship.  The  emplo3-ment  of  electricity  on  sliip- 
board  was  at  first  limited  to  illuminating  purposes 
and  searchlights.  Since  about  1898  the  use  of  elec- 
tricity has  been  extended,  until  to-day  some  of  the 
largest  and  most  powerful  super-dreadnoughts  and 
battle  cruisers  in  the  U.S.  Xavy  are  electrically 
driven.  As  illusti'ations  of  this  the  cases  may  be 
cited  of  the  super-dreadnoughts  U.S.S.  Tennessee 
and  Nezi.'  Mexico,  which  have  displacements  of 
32-,6oo  tons,  and  are  designed  for  speeds  of  21  knots 
(see  Elec.  Rev.,  September  14th,  1917,  and  May 
loth,  I9i8_).  The  first  ship  of  any  importance,  ex- 
cepting submarine  boats,  in  the  American  Na\^', 
to  be  electrically  driven  was  the  U.S.  collier  Jupiter, 
which  was  built  at  the  Mare  fsland  Xavy  Yard  and 
placed  in  commission  in  1913  (see  Elec.  Rev.,  Nov- 
ember 27th,  1914,  September  loth,  1915,  January 
14th,  May  5th,  1916,  and  March  9th,  1917.) 

The  electrical  installation  on  board  a  modem 
battlesliip  may  be  divided  into  three  general  sys- 
tems— power,  lighting,  and  signalling.  Outside  the 
main  drive,  which  usually  consists  of  standard  a.c. 
.steam  turbo-alternators  similar  to  those  in  use  in 
large  power  houses,  the  power  plant  generally  com- 
prises a  number  of  300-KW.  turbine-driven,  125  or 
250-volt,  direct-current  generators  to  furnish  cur- 
rent for  exciting  the  alternators  and  for  light, 
power,  signals,  and  the  several  hundred  motors 
used  about  the  ship.  The  generators  of  the  earlier 
equipment  were  direct  connected  to  the  turbines, 
ran  at  a  speed  of  1,500  r.p.m.,  and  were  of  the  com- 
pound-wound type  with  commutating  poles.  In  the 
more  modern  equipment  geared  turbines  are  used, 
and  the  generators  operate  at  from  700  to  1,000 
R.P.M.  On  account  of  the  comparatively  heavy  , 
current  and  small  diameter  of  commutator,  the  125- 
volt  units  generally  have  two  commutators,  one  at 
each  end  of  the  armature. 

It  is  general  practice  to  provide  not  less  than  four 
of  these  sets,  and  to  locate  them  in  two  separate 
dynamo  rooms,  so  that  in  case  of  the  disablement 
of  one  dynamo  room  the  entire  electrical  equip- 
ment \\'\\l  not  be  put  out  of  action.  The  method  of 
operating  the  alternators  varies  somewhat  with  dif- 
ferent nations.  In  America  it  is  general  practice 
to  operate  them  in  parallel,  while  in  Europe  in  many 
cases  the  generators  are  arranged  so  that  the  dis- 
tributing circuits  can  be  transferred  from  one  gene- 
rator to  another,  but  the  generators  cannot  be 
operated  in  parallel.  The  switchboards  used  for 
the  control  of  the  d.c.  power  plant  on  a  modern 
battleship  are  arranged  as  follows  :  — On  the  centre 
panels  are  mounted  the  switches,  circuit-breakers, 
instruments,  &c.,  for  the  control  of  two  generator 
sets,  either  or  both  of  which  may  be  connected  to 
the  bus-bars.  The  end  panels  are  for  the  control 
of  the  distributing  circuits.  Circuit-breakers  are  used 
to  protect  the  large-capacity  circuits,  while  fuses 
are  used  on  the  smaller  circuits.  Where  the  power 
plant  is  divided  and  located  in  separate  rooms,  two 
lines  are  provided  between  the  different  switch- 
boards. In  addition  to  the  main  switchboard,  other 
distributing  panels  are  located  in  various  parts  of 
the  ship  for  the  control  of  motors  and  to  distribute 
to  the  various  equipments. 


In  Ani^rica  the  earlier  practice  was  to  construct 
the  switchboard  panels  of  slate  mounted  on  angle- 
iron  supports,  and  sometimes  cushioned  with  rub- 
ber to  prevent  breakage.  The  more  modern  prac- 
tice is  to  construct  the  panels  of  non-fragile  insu- 
lating material,  such  as  asbestos  or  timber.  In 
Europe  the  panels"  are  frequently  made  of  steel,  with 
the  instruments  insulated  therefrom. 

One  of  the  most  important  applications  of  elec- 
tricity on  board  ship  is  to  the  steering  gear. 
Although  electrical  steering  gears  have  been  given 
attention  for  some  20  or  25  years  past,  it  is  only 
witliin  recent  years  that  they  have  been  adopted  in 
general.  At  first  they  were  applied  in  conjimction 
with  steam  engines,  the  electrical  drive  acting  as  an 
auxiliar}-.  One  of  the  first  systems  to  be  success- 
fully employed  utilised  a  motor-generator  set  to 
supply  power  to  a  shunt  motor  for  operating  the 
rudder.  Control  with  this  system  was  effected  on 
the  Wheatstone  bridge  principle,  and  is  known  as 
the  "  Pfatischer  "  system,  one  arm  of  the  rheostat 
being  located  at,  and  operated  from,  the  steering* 
stand,  and  the  other  located  at,  and  operated  by, 
the  rudder.  This  system  followed  along  the  idea 
of  the  old  follow-up  system  of  the  steam  engine; 
that  is,  the  helmsman  set  the  steering  wheel  at  the 
angle  it  was  desired  to  have  the  rudder  moved  to, 
and  when  the  latter  arrived  at  that  position  it  auto- 
matically cut  out  the  source  of  driving  power. 

Quite  a  number  of  United  States  battleships  and 
cruisers  are  equipped  with  a  rheostatic  system  of 
control  on  the  steering  gear.  The  motor  is  fed 
directly  from  the  ship's  mains,  thus  obviating  the 
use  of  a  motor-generator  set.  In  this  system  the 
motor  is  controlled  by  a  contactor  panel,  which  is 
equipped  with  contactors  for  reversing  the  motor, 
cutting  out  the  armature  resistance,  for  operating 
at  low  speeds,  and  for  dynamic  braking.  The  con- 
troller and  starting  resistance  are  usually  placed 
near  the  motor,  and  operated  from  a  steering  stand 
at  the  steering  stations  in  different  parts  of  the  ship. 
The  helmsman  can  ahvays  tell  the  position  of  the 
rudder  by  a  helm-angle  indicator  placed  near  the 
steering  stand.  To  prevent  the  rudder  from  jam- 
ming on  the  hard-over  positions,  limit  switches  are 
provided. 

The  system  which  is  now  receiving  favourable 
consideration  makes  use  of  a  hydraulic  mechanism 
to  operate  the  rudder.  A  variable-speed  hydraulic 
pump  delivers  oil  to  large  rams  connected  to  the 
rudder  cross-head,  and  this  pump  is  driven  by  a 
constant-speed  motor,  which  is  started  up  and 
allowed  to  run  continuously.  A  small  pilot  motor 
operates  the  valve  of  the  hydraulic  pump,  and  the 
control  of  this  pilot  motor,  from  various  stations 
in  the  ship,  is  the  same  as  the  rheostatic  system  pre- 
viously described.  This  hydraulic-electric  steering 
gear  is  being  installed  quite  generally  on  large  U.S. 
naval  vessels.  Its  principal  point  of  advantage  is 
that  it  substitutes  the  hydraulic  variable-stroke 
pump  and  hydraulic  ram  for  the  very  inefficient 
screw  .gear  arrangement  previously  used  on  the 
older  vessels,  and  therefore  permits  the  installation 
of  a  relatively  small  motor  for  driving  the  rudder. 
The  requirement  on  nearly  all  naval  vessels  is  that 
the  motor  must  operate  the  rudder  from  hard-over 
to  hard-over  in  20  seconds;  on  the  most  recenf 
vessels  it  has  been  modified  in  some  cases  to  30 
seconds.  With  the  rheostatic  control  on  the  larger 
battleships,  com.pound-wound  interpole  motors  of 
300-H.P.  capacity  are  required  to  operate  the  steer- 
ing gear,  while  with  the  hydraulic-electric  system 
the  horse-power  is  reduced  to  about  150,  or  one- 
half.  The  motors  are  fitted  with  disk  brakes  on  the 
armature  shaft,  which,  assisted  by  dynamic  braking, 
bring  the  rudder  to  rest. 

Another  service  that  requires  large  motors  is  the 
anchor  windlass;  on  some  of  the  recent  equipment 
installed  on  U.S.  battleships,  two  motors  are  used, 
each    havingf    a    one  hour    rating    of    from    125   to 
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150  H. p.  The  motors  are  compound-wound  and 
equipped  with  comniutating  poles  and  a  disk  brake, 
and  are  coupled  direct  to  the  worm  gears  through 
wliich  the  windlass  is  operated.  The  motors  can 
be  operated  independently,  as  well  as  two  simul- 
taneously in  series  or  parallel.  The  equipment  is 
capable  of  raising  two  20,000-lb.  anchors  simul- 
taneously, and  360  ft.  of  chain  on  each,  each  chain 
weighing  about  36,000  lb.,  at  the  rate  of  36  ft.  per 
minute. 

The  cranes  for  handling  the  lifeboats  are  operated 
by  compound-wound  motors,  usually  of  50  h.p. 
capacity.  The  requirements  are  that  this  equip- 
ment shall  raise  a  load  of  40,000  lb.  at  20  ft.  per 
minute,  and  the  empty  hooks  at  60  ft.  per  minute. 
An  electric  brake  is  litted  to  the  motor,  so  that  it 
will  hold  the  load  should  the  power  fail.  A  motor 
is  also  used  for  rotating  the  crane,  so  as  to  place 
the  boats  in  position  on  deck;  this  motor  is  fre- 
quently of  50-H.P.  capacity.  Winch  motors  for  both 
coal  and  cargo  are  35  to  45  h.p.  in  size,  compound 
wound,  and  fitted  with  inter-poles.  The  winches 
for  coal-handling  can  generally  handle  a  5,000-lb. 
load  at  200  ft.  per  minute,  and  a  20,000-lb.  load  at 
50  ft.  per  minute. 

Forced  ventilation  is  an  important  feature  on 
modern  battleships;  on  large  ships  the  ventilation 
system  may  consist  of  over  100  electrically-driven 
fans,  handling  500,000  cu.  ft.  of  air  per  minute. 
The  motors  vary  in  size  from  i  to  15  h.p.,  and  in 
addition  there  may  be  as  many  as  200  small  disk  or 
bracket  fans  in  use.  In  the  latest  practice  on  battle- 
ships steam  turbines  are  used  extensively  for  driv- 
ing the  ventilating  fans.  Electrically-driven  pumps 
are  used  for  various  purposes,  such  as  fire,  and 
fresh-water  supply,  bilge,  drainage  tanks,  sanitary 
purposes,  refrigeration,  &c.  These  motors  vary 
from  I  to  75  H.p.  in  size.  Some  15  to  20  pumps  are 
supplied  to  handle  the  bilge  water,  which  require 
vertical  and  horizontal  motors  from  25  to  75  h.p.  in 
size.  Motors  are  used  for  turning  tiie  turrets, 
elevating  the  large  guns,  and  hoisting  the  ammuni- 
tion. These  services  require  motors  ranging  in  size 
from  3  to  35  H.p.  Variable  as  well  as  constant- 
speed  motors  are  used   on  the  ammunition  hoists. 

Electricity  is  used  for  almost  every  imagin- 
able purpose  on  board  the  modern  ship;  the  com- 
pleteness of  the  equipment  is  evident  from  such 
items  as  moving-picture  machines,  cake  mixers, 
ice-cream  freezers,  &c.,  which  would  indicate  that 
almost  all  the  luxuries  that  may  be  had  on  land  are 
also  provided  on  board  ship. 

The  illuminating  equipment  of  a  battleship  con- 
sists of  from  3,000  to  4,000  lights;  incandescent 
lamps  are  almost  exclusively  used,  and  the  fixtures 
are  of  special  design  to  make  them  water-tight,  and 
also  on  account  of  the  vibration  of  the  ship.  The 
cables  must  also  be  of  a  special  design  to  resist 
moisture ;  on  American  ships  they  are  insulated  with 
a  high-grade  rubber  and  suitable  braid,  and  then 
protected  with  a  lead  sheath  and  metal  armoured, 
while  in  the  British  Navy  ordinary  commercial  stan- 
dard, stranded,  paper-insulated  and  armoured  cable 
is  used  throughout  on  the  ring-main  system.  Rub- 
ber insulation  was  abandoned  some  years  ago.  The 
electrical  installation  on  a  battleship  requires  from 
75  to  100  miles  of  cable. 

The  signalling  apparatus  is  a  very  extensive  part 
of  the  electrical  equipment,  consisting  of  some  40 
different  systems,  including  ammunition-hoist  indi- 
cators, turret  telephones,  gun-firing,  fire-control, 
and  engine-room  telegraphs,  fire  alarms,  torpedo- 
firing,  wireless  telegraph,  &c.  A  number  of  these 
equipments  are  installed  in  duplicate,  and  are  sup- 
plied with  power  from  two  sources.  The  systems 
operate  on  pressures  ranging  from  the  voltage  of 
the  power  circuits  down  to  15  volts,  used  for  call 
bells.  Both  a.c.  and  d.c.  are  used,  the  former  and 
low-voltage  d.c.  being  obtained  from  motor-gene- 
rator sets. 


One  of  the  most  interesting  pieces  of  electrical 
apparatus  on  a  ship  is  the  Sperry  gyroscopic  com- 
pass (see  Elec.  Rev.,  June  bth,  1913).  Tliis 
has  completely  displaced  the  magnetic  compass  on 
the  larger  vessels  and  submarines  of  practically 
every  navy  in  the  world.  Another  interesting  and 
important  device  is  the  high-intensity  searchlight 
(see  Elec.  Rev.,  September  8th  and  December  15th, 
1916J.  The  size  used  on  ships  is  36-in.  diameter, 
and  throws  a  beam  40  miles,  its  candle-power  is 
320,000  per  sq.  in.,  and  it  has  a  beam  intensity  of 
250,000,000  c.P.  It  has  been  reported  that  signals 
flashed  with  such  a  searclilight  of  6o-in.  diameter 
were  seen  150  miles  away. 

The  arm  of  the  Navy  that  is  attracting  more 
attention  than  any  other  at  the  present  time  is  the 
submarine  (see  Elec.  Rev.,  July,  1915).  Each 
propeller  shaft  of  a  modem  submarine  is  operated 
by  an  oil  engine  or  motor,  according  to  the  condi- 
tions of  operation,  the  oil  engines  driving  the 
motors  as  generators  while  on  the  surface,  and 
charging  storage  batteries,  which  in  the  submerged 
condition  supply  energy  to  the  motors  to  drive  the 
propellers.  The  main  motors  are  of  large  size,  vary- 
ing from  500  to  800  H.P.,  and  even  larger,  according 
to  the  size  of  the  boats,  and  they  are  remotely  con- 
trolled by  automatic-contactor  controllers  fromi  a 
central  station.  Each  motor  may  consist  of  two 
units  or  a  single  unit,  according  to  conditions.  In 
addition,  each  submarine  is  provided  with  a  large 
number  of  auxiliary  motor  equipments  for  operat- 
ing pumps,  air  compressors,  steering  gears,  diving 
gears,  periscope-lifting  gears,  &c. ;  the  horse-power 
of  these  auxiliary  motors  varies  from  0.5  to  50  or 
60  H.P.,  and  the  majority  of  them  are  operated  by 
contactor  push-button  controllers.  Submarines  are 
also  equipped  with  electric  lighting,  cooking,  and 
heating  devices,  and  complete  sets  of  wireless  and 
other  signalling  apparatus. 

In  addition  to  what  has  already  been  done,  the 
American  General  Electric  Co.  has  contracts  for 
machinery  for  three  battle  cruisers  of  32,000  tons 
displacement  and  180,000  shaft  h.p.,  and  it  is  build- 
ing electric  propelling  machinery  for  two  cargo 
vessels,  each  of  which  equipments  will  deliver  3,000 
shaft  H.p.  Some  of  the  ship  equipments  are  by  far 
the  largest  ever  made ;  each  of  the  eight  motors  on 
one  of  the  battle  cruisers  has  four  times  the  capa- 
city of  the  largest  motor  previously  built. 


IRON     AND     STEEL     ELECTRIC     FURNACES. 


By  J.  BIBBY. 


(Abatract  of  paper  read  before  the  M.inchester  Association 

OF  Engineers.) 
The  subject  of  the  reduction  of  iron  ore  is  not  without  in- 
terest to  this  Association,  as  recent  improvements  in  the 
reduction  of  iron  ore  electrically  have  come  from  this  coun- 
try, and  the  furnaces  themselves,  together  with  the  electiical 
equipments,  are  mainly  manufaotured  in  the  Manchester 
district. 

On  the  average  a  blast  furnace  consumes  one  ton  of  coke 
per  ton  of  pig  iron  produced.  The  electric  fumaoe  con- 
sumes one-third  of  a  ton  of  coke,  and  requires  one-third 
H.p. -year  per  ton  of  pig  produced.  For  the  cost  of  the  two 
systems  to  balance,  1  h.p. -year  must  be  supplied  at  the 
cost  of  two  tons  of  coke.  In  many  countries  the  balance 
is  in  favour  of  the  electric  system ;  there  are  already  17 
electric  reduction  furnaces  working,  and  18  otheis  are  now 
being  installed  in  Italy  and  Japan. 

Electric  pig-iron  is  a  superior  product  to  that  from  a  blast 
furnace,  chieily  because  only  one-third  of  the  impurities  are 
introduced  by  the  fuel,  and  it  is  possible  to  maintain  a  basic 
highly  fluid  slag  in  the  melting  chamber,  which  facilitates 
the  extraction  of  the  sulphur;  also  electric  pig-iron  does  not 
contain  the  oxides  produced  by  the  blast  in  an  ordinary 
furnace.  Pig.  1  shows  the  general  arrangement  of  an  elec- 
tric reduction  furnace,  whicfi  to  a  large  extent  resembles  an 
ordinary  blast  furnace. 

There  is  a  shaft  and  charging  gear  on  identical  lines  with 
the  bla«t  furnace.  In  the  electric  furnace  we  have  a  hearth 
which  is  three  or  four  times  the  diameter  of  the  bottom  of 
the  abaft,  which  ccmEtitutes  the  melting  and  crude  refining 
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chamber.  In  the  electric  furnace  the  whole  of  the  heat 
necessary  for  the  process  is  generated  electrically.  The  ore 
is  feci  through  the  usual  bell  and  hopper  arrangement  at 
the  top  of  the  furnace,  together  with  lime  for  slagging  the 
gangue  and  coke  solely  for  reduction.  The  whole  of  the 
reduction  takes  place  through  the  affinity  of  oxygen  for 
carbon  being  greater  than  its  affinity  for  iron  at  certain 
temperatures. 

Between  temperatures  of,  say,  250  deg.  C.  and  500  deg.  C. 
reduction  of  iron  ore  takes  plaee  as  follows : — 

FejO.  +  CO  =  3FeO  +  CO,. 
At  temperatures  between  500  deg.  C.  and  800  deg.  C.  the  fer- 
rous oxide  is  reduced  by  solid  caj'bon  as  follows  :  — 

FeO  +  C  =  CO  +  Fe. 
The  CO  produced  lower  down  the  shaft  is  used  for  the  re- 
duction  of  the  higher  oxides  further  up. 

Tlie  iron  produced  is  in  sponge  fonn,  and  gravitates  down 
to  the  cnicible  together  with  the  hme  and  gangue;  the 
crucible  is  not  completely  filled,  but  there  is  a  space  be- 
tween the  angle  of  repose  of  the  material  and  the  annular 
crucible  roof.  Into  the  material  a  number  of  electrodes  are 
embedded,  and  these  pass  through  holes  in  the  crucible  roof. 
On  small  furnaces  of  2,000  h.p.  there  aie  four  electrodes,  on 


Fig.  1. — Electric  Reddction  Fdrn.\ce. 

medium  size  furnace  of  4,000  to  6,000  h.p.  six  electrodes, 
ajid  on  larger  fuma-cea  of  8,000  to  10,000  h.p.  eight  elec- 
trodes. 

The  furnace  comes  under  the  class  of  sohd  resistance  fur- 
naces. For  metallurgical  reasons  it  is  important  that  the 
heat  should  lie  generated  throughout  the  circular  zone  aa 
uniformly  as  possible,  for  unless  this  is  accomplished  we 
shall  have  undue  destruction  of  the  lining  where  there  is 
an  excess  of  heat,  and  where  there  is  too  httle  heat  a  defici- 
ency in  slag  melting.  This  is_  a  matter  of  the  greatest 
importance. 

Gonsideiing  first  the  case  of  four  electrodes,  we  naturally 
employ  the  Scott  connection,  in  which  the  tenninals  of 
each  transformer  are  connected  to  diagonal  electrodes.  In 
this  case,  whilst  we  get  equal  voltages  between  the  two 
pairs  of  cUagonal  electrodes,  it  does  not  follow  that  the  volt- 
ages between  adjacent  electrodes  aj'e  equal;  in  fact,  there 
is  no  reason  why  there  should  be  any  voltage  drop  between 
electrodes  1  and  4,  and  in  that  case  no  cui'rent,  and  there- 
fore no  heat  would  be  generated  there.  The  voltages  be- 
tween electroiles  1  and  4  and  4  and  3  wiU  be  equal,  and 
equal  quantities  of  heat  will  be  generated  between  these 
two  pomts.  but  the  voltage  between  electrodes  2  and  3  will 
be  1.4  times  the  voltage  between  eleeti-odes  1  and  2,  and  since 
the  distances,  and  therefore  the  resistances,  aire  the  same, 
the  currents,  and  thereiore  the  heats  generated,  will  be 
above  the  normal. 

As  the  later  furnaces  became  larger  it  was  necessary  to 
employ  more  electrodes,  because,  for  one  reason,  up  to  the 
present  the  largest  electrodes  will  only  take  about  1,000 
KW.  each,  so  we  had  to  devise  a  system  where  eight  phases 
could  be  secured  in  such  a  manner  that  the  phases  were 
at  45  deg.  to  each  other.  This  was  accomplished  by  a  simple 
static  transformer  system  which  produces  the  heating  effects 
shown  in  fig.  2. 

The  resistance  in  the  crucible  varies  within  wide  limits, 
and   it   was   therefore  necessary   to  have  tappings  on   the 


transformer  which  gave  voltages  varying  from  20  to  60 
between  the  electrodes  and  the  neutral.  No  attempt  is  made 
to  regulate  the  cunent,  but  all  regulation  is  done  on  the 
voltage.  The  electrodes  are  not  regulatable  in  the  ordinary 
sense,  but  are  simply  dropped  a  few  inches  further  iiito  the 
material  every  few  days.  The  electrode  consumption  is  only 
about  6  lb.  per  ton  of  pig  iron  produced.  Amorphous  carbon 
electrodes  have  up  to  the  present  been  used  exclusively. 

Practically  the  whole  of  the  gas  in  the  electric  furnace  is 
produced  from  the  oxygen  of  the  ore  -and  the  carbon  in  the 
fuel.  Tliere  is  no  external  gas  supply  as  in  the  blast  fur- 
nace, consequently  the  total  amount  of  gas  passing  away  ia 
only  about  one-eighth  of  that  from  a  blast  furnace,  but  it 
has  a  calorific  value  from  two  to  three  times  that  of  blast- 
furnace gas.  This  richness  of  the  gas  is  valuable  for  heat- 
ing pm-poses,  and  also  for  power,  since  engines  of  the  same 
cylindrical  dimensions  will  develop  about  25  i^er  cent,  moi-e 
power  with  electric-furnace  gas  than  with  blast-fumace  gas. 
Another  feature  of  the  electric  fm-nace  is  that  about  two-thirds 
of  the  gas  issuing  from  the  top  of  the  shaft  is  re-introduced 
into  the  crucible  between  the  charge  and  the  roof.  This  gas 
l^asscii  through  a  dust  extractor,  washer,  and  dryer,  and  the 
circulation  is  produced  by  a  regulatable  fan.  Every  particle 
of  gas  generated,  therefore,  pa.sse3  three  times  through  the 
furnace.  The  object  of  the  circulation  is  to  cool  the  roof 
of  the  crucible  and  to  convey  the  heat  into  the  shaft,  en 
that  the  material  may  be  raised  to  a  reducing  atmosphere  at 
about  two-thirds  the  height  from  the  bottom  of  the  shaft. 
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Fig.  2.— Method  of  Arr.^nging  Four-arc  Furnace  with 
Neutral  Current. 


The  temperature  of  the  hearth  in  a  blast  furnace  is 
limited  to  the  tempe.rature  at  which  the  slag  melts  close  to 
the  tuyeres.  The  maximum  temperature  is  about  1,800  deg. 
C,  and  this  Umits  the  melting  point  of  the  slag,  and,  in 
turn,  the  temperature  of  the  hearth.  In  the  electric  furnace 
we  have  a  temperature  well  above  2,000  deg.  C,  so  that 
slaggmg  materials,  having  a  high  temperature,  can  be  em- 
ployed, that  is,  we  can  have  a  more  basic  slag.  The  value 
of  having  a  more  basic  fluid  slag  is  that  the  sulphur  is  more 
readily  extracted  from  the  iron,  and,  in  fact,  with  the  elec- 
tric furnace  it  is  possible  to  produce  pig  iron  which  has  only 
a  trace  of  sulphur  present.  The  pig  iron  from  the  electric 
furnace  is  most  suitable  for  steel  making,  and  consequently 
has  a  higher  value  than  that  from  the  blast  fm-nace. 


(To  be  continued.) 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  submit  particulars  of  ?iew  or  improved 
devices  and  apparatus,  which  will  be  publislud  if  considered  of 
sufficient  interest. 

New   Electric   Cooking  Apparatus. 

\Ye  have  received  specifications  of  various  new  electric 
cookmg  apparatus  manufactured  by  the  British  Electric 
ThAiNsi'OUMhK,  Co.,  Ltd.,  ilayes,  Middlesex,  comprising  the 
following  ;— A  12-gal.  boiler,  '26  in.  X  15  in.  X  12  m.  in 
size,  made  of  best  tm-piate  with  double  wall,  ail-  lagged;  the 
loading  being  o  K\v.,  and  fitted  with  three-heat  control.  The 
unit  IS  complete  with  a  control  panel  consistmg  of  a  oast- 
iix)n  box,  "  z.ed "  fuse,  and  "Hart"  switch  giving  three- 
heat  legulation.  Ihe  single  tier  steamer  is  similar  to  the 
boiler  m  construction,  its  size  also  being  26  in.  X  15  in.  X 
'12  m.,  and  its  capacity  56  iD.  (potatoes),  'ihe  illustration 
(tig.  i)  shows  a  new  boiling  plate  with  ground  top.  Ihe 
loading  is  'Zi  kw.,  and  its  size  'M  in.  X  24  in.  X  42  in.  Ihe 
fitting  is  complete,  the  control  panel  consisting  of  two  thi'ee- 
heat  switches  and  two  "  Zed  "  fuses. 

Gnll  No.  566  is  36  in.  X  12  in.,  and  is  made  of  sheet  steel 
with  cast-iron  top.  Each  of  the  sections,  of  which  there  are 
two,  is  controlled  separately,  having  a  complete  control  panel 
fitted  with  two  three-heat  switches  and  two  "  Zed  "  fuses. 
The  total  loading  is  4  kw.,  that  is,  2  kw.  per  compartment. 
The  frying  pan  is  of  cast-iron  and  loaded  to  1  KW.,  while  the 
fish  fryer,  15  in.  X  10  in.  x  6  in.,  consists  of  a  cast-iron  oval 
pan  and  ba«e  loaded   to  2  KW.      It  is  nickel  plated  inside, 


138 


THE    ELECTRICAL    REVIEW.   [Voi.  $4.  Ko.  2,149,  j^nuauv  31,  1919. 


and  the  control  panel,  consisting  of  a  cart-iron  box,  ia  fitted 
■with  a  "Zed"  fuse  and  "Hart"  switch,  giving  three-heat 


iron,   and   a  wire  handle   which   always  remains  cool.     In 

euramer  these  fires  can  be  removed  and  stored  in  email  spac*. 

The  dimensions  of  these  fires  are  lli  in.   high,   r2i  in. 


I'lo.  1.— New  Elecibic  Boiling  Pute. 

regulation.  This  fryer  is  also  made  in  the  size  18  in.  X 
10  in.  X  5  in.  All  these  articles  are  fitted  with  self-contained 
elements. 

A  Sprin)^  Cable  Drum. 
The  small  spring  cable  drum  illustrated  below  (fig.  2)  is 
for  automatically  windmg  up  slack  flexible  cable.  Slip-ring 
and  brush  connections  are  provided,  and  any  number  of 
terminals  may  be  fitted.  The  drum  may  be  made  up  for 
winding  by  hand,  with  or  without  gearing,  in  any  size  and 
for  any  purposes.  The  London  Electric  Firm,  of  Croydon, 
makes  all  types  of  cable  winches  and  drums  of  both  wood  and 
steel,  for  use  with  current-currying  cables,  for  colliery  sink- 


FiG.  2.— A  Spring  Cable  Drum. 

ing  pumps,  mine  pumping,  inspection  of  shafts,  tunnel 
boriny,  &c.,  and  fitted  with  worm,  spui',  or  their  patented 
gearing,  which  is  self-sustaining  in  all  positions  without 
ratchets  or  pawls. 

Arora  Fires. 

We  have  received  from  the  Aror.\  Co.,  of  Loughborough, 
a  new  pamphlet  dealing  with  heating  apparatus.  Now  that 
restrictions  are  removed  on  materials,  the  company  hopes 
rapidly  to  develop  more  cooking  apparatus,  and  according  to 
experimental  work  carried  out  during  the  last  three  years 
it  is  hoped  that  the  ovens  will  be  equally  successful, 
and  show  as  great  progress  as  the  firm's  fires  have  done. 
Referring  to  our  illustrations,  fig.  3  shows  a  three-bar  work- 
shop fire,  the  consumption  of  which  is  2J  units  per  hour. 
These  fires  are  built  up  by  using  the  fire  boxes  from  stan- 
dard 2-  and  3-ba.r  .Arpra  fires,  heavy  wire  guards  being  sub- 
stituted for  the  ordinary  fronts.  The.  W.I.  brackets  space 
the  fires  IJ  in.  from  the  supporting  wall.  A  small  cast-iron 
cover  protect.s  the  terminals.  No  flexibles  or  switches  are 
supplied  with  these  fires. 

Fig.  4  ttiows  a  modified  No.  1  two-bar  fire,  designed 
especially  to  withstand  the  rough  handling  in  hotel  use.  It 
has  a  front  casing  of  extra  strength,  back  feet  of  wrought 


Fig.  4.— Two-bar  Hotel  Bedroom  Fire. 

wide,  and  7  in.  deep.  Their  consumption  is  li  or  i  units 
per  hour.  They  are  supplied  complete  with  2  yd.  of  heavy 
lies,  2  switches,  and  a  wire  handle. 


CORRESPONDENCE. 

Letters  received  iy  tis  after  5  P.M.  ON  Tuesday  cannot  appear  i 
the  following  week.    Correspondents  should  forward  their  commun 
cations  at  the  earliest  possible  nwmeni.     No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


Early  M'ireless  Telegraphy. 

lu  the  interest  of  historical  accuracy,  may  I  protest  against 
the  suggestion  contained  in  your  article  on  "  Wireless  and 
the  War."  that  Mr.  Marconi  when  he  first  amved  in  thi.s 
country  failed  to  meet  with  sympathy  in  official  circles? 

This  is  very  unfair  to  the  late  Sir  William  Preece,  then 
Chief  Engineer  to  the  Post  Office,  who  received  Mr.  Marconi 
with  open  arms,  and  gave  him  much  technical  assistance, 
including  the  use  of  a  considerab'e  sum  of  public  money, 
which  was  exiDended  in  developing  wireless  telegraphy  i  by 
numerous  exi>eriments  carried  out  with  the  help  of  Post 
Office  officials,   including   Mr.    (now   Sir)   John   Gavey. 

Official  sympathy  with  inventors  is  perhaps  not  very  com- 
mon, but  there  was  certainly  no  cause  for  complaint  in  this 
particular  instance. 

A.  A.  Campbell  Swinton. 

Westminster,  January  'iath,  1919. 


National  Electricity  Supply. 

The  letter  of  the  Committee  of  the  I.E.E.  to  the  Rt.  Hon. 
Sir  Albert  Stanley  will,  I  believe,  be  read  with  astonishment 
and  regret  by  the  majority  of  electrical  engineers  who  have 
at  heart  the  reputation  of  "  The  Institution." 

The  Board  of  Trade  reports  are,  it  is  generally  agreed,  full 
of  imperfections.  These  the  committee  and  its  confederate 
interests  are  wisely  prepared  to  overlook  if  they  can  thereby 
knock  away  the  props  of  the  whole  structure  through  the 
can-ying  into  effect  of  the  recommendations  contained  in 
clause  7,  sections  (e)  and  (g)  of  the  letter.  Unless  (1)  general 
legislation  be  introduced,  and  (2)  wide  initiative  be  allowed 
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to  the  Commissdoners,  it  hardly  seems  worth  while  to  snin- 
mon  five  gentlemen  "  of  the  highest  ability,  knowledge  and 
mdependence  "  from  the  presumably  useful  work  upon  which 
they  are  now  engaged,  in  order  to  delimit  theii"  activities  to 
the  duties  of  the  Kailway  and  Canal  Commission. 

Ex  pede  Herculem,  and  in  the  reference  to  that  body  the 
cloven  hoof  is  at  once  appai-ent  to  anyone  who  knows  any- 
thing of  the  Commission's  constitution  and  functions. 

One  gathers  that  the  really  progi'essive  undertakings, 
whether  municipal  or  company,  would  be  subject-ed  to  an 
interference  only  to  be  tolerat-ed  if  employed  for  the  purpose 
of  co-ordinating  therr  arrangements  in  the  interests  of  a 
national  scheme,  and  that  the  "stand-patters"  would  be 
free  (subject  to  the  cumbrous  and  dilatory  procedure  referred 
to  in  clause  7,  section  (1)),  to  waste  coal  and  hinder  indus- 
trial efficiency  to  the  worst  of  their  abihty. 

It  is  to  be  hoped  that  the  "Centres"  will  evince  their 
customary  independence  of  thought  on  this  occasion,  and 
chat  they  wUl  be  stimulated  further  to  demand  from  the 
Coimcil  a  more  democratic  consideration  of  the  opinion  of 
the  younger  men  of  the  profession,  especially  now  that  the 
Institution  has,  it  would  appear,  abandoned  its  former  aloof- 
ness from  material  matters. 

Associate   Member. 

January  TitK  1919. 

A  Protective  Association  for  Non^Teclmical  Officials. 

I  was  pleased  to  see  "  Kon-Technical's "  letter  in  this 
week's  Review.  I  would  like  to  point  out,  however,  that  the 
statement  "  we  have  no  organisation  to  protect  our  interests  " 
is  not  correct.  The  National  Union  of  Clerks  has  many 
members  who  are  non-technical  assistants  on  the  staffs  cf  the 
foUowmg  undertakings  :  Bristol,  Brighton,  Bermondsey,  Bury, 
Battersea,  l'"iuchley,  i'uLham,  Grimsby,  Lincoln,  Manchester, 
Poplar,  Sheffield,  Stepney,  Southampton,  and  Swansea 
Corporations;  St.  Marylebone  Electric  Supply  Co.,  Potteries 
Electric  Co.,  LlaneUy  Electric  Light  Co.,  South  Wales  Elec- 
trical Power  Co.,  &.C.,  &c.,  and  I  venture  to  suggest  that 
your  correspondent  should  join  this  union,  and  thus  have 
his  interests  protectfed.  It  would  be  absurd  to  start  a  sec- 
tional organisation  tor  clerks  in  the  electric  power  supply 
industry  when  the  National  Lnion  of  Clerks,  with  its  in- 
creasing membership — at  present  40,000 — has  all  the  machi- 
nery ready.  Further,  a  guild  system  is  now  being  formed 
within  this  union  by  which  sections  are  fonned  for  clerks 
in  each  industry,  viz.,  coUiery,  Government,  engineering, 
co-operative.  Local  Government  clerks,  &c.  N.U.C.  members 
in  these  industries  can,  therefore,  discuss  their  own  special 
problems  when  necef^ary.  I  think  it  is  quite  obvious  that 
it  would  prove  much  more  advantageous  to  clerks  engaged 
in  the  electric  power  supply  industry  to  become  members  of 
the  N.U.C.  and  form  a  guild,  than  to  start  a  sectional  or- 
ganisation, which  could  never  be  s.tiong  enough  to  have  the 
numerical  backing  that  appeals  to  employers.  Further,  by 
joining  the  N.U.C.,  if  a  clerk  ceased  to  be  employed  in  the 
electric  power  supply  industry,  and  became  engaged  in  a 
manufacturer's  office,  he  or  she  would  still  retain  their 
membership. 

The  N.U.C.  is  a  progressive  trade  union  affiliated  to  the 
Trade  Union  Congress,  and  only  last  week  secured  salaiy 
scales  commencing  at  £45  for  juniors,  rising  to  J;360  per  • 
annum  for  clerks  engaged  in  the  Swansea  Corporation  offices 
(including  the  electrical  department).  I  suggest  that  all 
those  interested  write  for  full  particulars  to  the  head  offices. 
1.  Brunswick  Square,  London,  W.C.,  or  to  the  following 
district   offices  :— 

3,  New  PiOad.  Woolwich,  London,  S.E.,  18. 

72,  Market  Street,  Manchester. 

63,  Blonk  Street,  Sheffield. 

9.5,  Bath  Street,  Glasgow. 

■53,  Queen  Street,  Cai-diff. 

There  are  branches  of  the  union  thioughout  the  United 
Kingdom. 

Power    Company    Clerli. 

January  iyth,  1919. 


Any  proposal  to  form  an  association  on  the  lines  indicated 
would  have  my  sympathy  and  support,  and  I  hope  that  my 
feUow  clerks  on  electric  supply  companies  will  take  the 
matter  up  as  far  as  lies  in  their  power,  in  order  to  further 
our  common  interests  and  future  welfare. 


I  have  read  with  inteiest  "  Non-Technical's  "  letter  in  the 
Electric.\l  Review  of  January  24th,  and  agree  as  to  the 
necessity  of  co-operation.  There  is  an  association  in  being, 
i.e.,  the  Clerical  Assistants'  Association  (electricity  supply 
imdertakings) ;  if  this  could  be  strongly  backed  up  and  affi- 
liated to  the  E.P.E.A.  it  would  make  for  the  good  of  all 
concerned. 

Another  >'on«TechnicaI. 


I  was  very  pleased  to  see  in  your  last  issue  the  letter 
from  "  Non-'Technical  "  pointing  out  the  necessity  of  forming 
an  association  to  protect  the  interests  of  the  men  on  the 
non-technical  side  of  the  electrical  industry,  i.e.,  chief  clerks, 
aocountants,  sales,  and  development  staff,  &c. 

In  the  light  of  recent  events,  it  is  perfectly  obvious  that 
thosemen  who  are  not  in  an  association  or  union  of  some 
kind  in  the  future  will  be  working  under  a  certain  handicap, 
and,  furthermore,  I  would  mention  that  at  the  present  time 
the  whole  of  the  staff  and  men  employed  by  electric  supply 
companies,  corporations,  and  tramways  are  all  eligible,  and 
„for  the  most  part  belong  to  unions  excepting  the  non-technical 
Bide  of  the  business  as  mentioned  by  your  eorrecpondent. 


January  24th,  1919. 


Electric  Supply  Clerk. 


Electricity  Supply  Progress. 

I  am  much  indebted  for  the  space  and  attention  accorded 
me  in  dealing  with  the  above  subject.  It  is  also  gratifying 
to  find  that,  after  making  due  allowance  for  your  "preju- 
dice," we  are  really  in  agreement  in  regard  to  many  of  the 
issues  involved. 

Electrical  science  has  been  one  continuous  process  of  evolu- 
tion, and  methods  modern  enough  at  the  time  of  their  adop- 
tion have  long  since  become  obsolete. 

To  be  admonished  at  this  stage  that  we  "  Have  done  those 
things  we  ought  not  to  have  done,  and  left  undone  those 
things  which  we  ought  to  have  done  "  is,  I  am  afraid,  but 
cold  comfort  to  those  concerned.  The  one  and  only  poitit 
in  your  comments  which  sti-ikes  one  as  distinctly  odd  is 
your  assertion  that  many  municipal  engineers  "  share  your 
prejudice  in  favour  of  company  control."  This  statement  is 
all  the  more  difficult  to  understand,  inasmuch  as  many  of 
our  most  prominent  municipal  engineers  have  been  recruited 
from  service  with  the  companies.  "  No  man  can  serve  two 
masters."  How,  then,  can  these  gentlemen  work  enthusias- 
tically in  the  interests  of  employers  whose  methods  are  re- 
pugnant to  them?  The  only  obvious  and  honourable  course 
is  for  any  such  men  to  go  "  back  to  the  place  from  whence 

they  came,  there  to "  serve   (more  loyally,  let  us  hope) 

under  congenial  environment.  Judging  from  your  advertise- 
ment columns  there  are  plenty  of  openings  (cutting  out,  of 
course,  those  to  which  our  friend,  Mr.  Abraham,  has  already 
drawn  attention),  and  the  "  advantage  "  would  be  all  on  the 
side  of  the  companies. 

You  may  possibly  be  reUeved  to  know  that  I  do  not  propose 
to  cairy  "  my  pig  any  further."  He  is  a  sturdy  animal,  and 
being  quite  an  "  unprejudiced  "  little  porker,  I  am  content 
to  leave  him  to  toddle  the  remainder  of  the  distance  unaided. 

J.  C.  Williams, 

Engineer  and  Manager. 
Electricitv  Supply  and  Tramways  Department, 
Erith",  January  21th,  1919. 

[We  thought  that  the  point  which  strikes  our  correspon- 
dent as  "  odd  "  was  a  matter  of  common  knowledge.  Natur- 
ally, engineers  in  municipal  emplojTuent  do  not  advertise 
their  private  views  on  the  subject,  unless  they  happen  to 
be  in  favour  of  municipal  methods,  but  we  have  listened 
to  many  harrowing  tales  in  private  conversation,  and  it 
would  be  easy  to  draw  up  a  list  cf  one-time  municipal  en- 
giiieers  of  standing  who  have  changed  over.^Eos.  Elec. 
Rev.] 


Engineer  Surveyors'  Salaries. 

I  have  been  greatly  interested  with  the  several  letters  in 
the  Electrical  Review  concerning  the  above  matter.  For 
several  years  I  was  employed  by  a  vei7  prominent  engineer- 
ing insurance  compajiy  as  an  inspector,  and  therefore  know 
something  about  this  question.  During  this  period  I  had 
several  small  increases,  sometimes  £6  and  sometimes  £12 
per  year.  As  I  was  not  satisfied  with  these  small  increases, 
I  apphed  to  another  insurance  company  for  an  improved 
position,  and  was  infomied  that  I  was  not  eligible,  as  the 
/Several  companies  had  an  agreement  not  to  engage  each 
other's  officials.  In  fact,  the  poor  inspector  must  continue 
to  work  for  one  particular  company  or  leave  this  class  of 
employment.  This  fact  settled  the  matter  as  far  as  I  waa 
concerned,  and,  being  fortunate  at  the  time,  I  obtained  a 
position  as  engineer  to  a  private  firm,  where  I  have  been 
treated  in  a  much  better  manner.  I  have  never  regretted 
the  step  I  took,  and  am  now  receiving  no  doubt  nearly  double 
the  salary  I  should  have  been  getting  if  I  had  stayed  with 
the  insurance  company.  I  should  very  much  like  to  know 
if  the  surveyors  have  received  increases  in  their  salaries  in 
proportion  to  other  branches  of  engineering.  Perhaps  some- 
one can  enlighten  me  on  this  point.  I  advise  budding  sur- 
veyors to  keep  clear,  as  I  am  certain  they  can  do  much 
better  in  other  spheres,  with  the  work  less  trying,  and  more 
consideration  shown.  I  have  sympathy  with  the  writer 
of  the  letter  signed  "  Electric,"  and  advise  him  to  change 
his  job  as  soon  as  he  can.  It  is  a  great  shame  that  a  man 
should  spend  the  best  part  of  his  Kfe,  and  not  be  appreciated. 
The  engineer  surveyors  have  the  matter  in  their  hands,  and 
if  they  will  form  a  strong  association  their  salaries  will 
soon  increase  by  half,  which  I  am  certain  they  should  do. 
The  several  insurance  companies  concerned  will  alter  the  con- 
ditions perhaps  when  they  have  lost  the  confidence  of  their 
clients  through  employing  incompetent  men  at  a  low  salary. 
I  always  found  that  the  older  surveyors  were  very  com- 
petent and  practical  men,  with  the  younger  surveyors  less 
competent.  Perhaps  the  E.P.E.A.  or  E.T.U.  will  form  a 
branch  for  the  inspectors. 

Old  laspector. 

January  ^th,  1919. 
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I  fully  endorse  Mr.  A.  J.  Abraham's  letter.  The  galary 
offered — i'loO,  plus  f'25  war  bonus,  with  increases  according 
to  merit — is  at  present  more  than  equalled  by  ordinary 
wiremen  in  certain  districts,  some  of  whom  I  wouldn't  pay 
with  iron  washers,  let  alone  money.  These  men  get  em- 
ployment in  all  parts  of  the  country,  and  install  electric  light 
and  power  circuits,  under  supposed  contractors'  supervision, 
in  buildrnj-'s  that  are  afterwards  fully  insured.  I  can  con- 
fidently state  that  it  takes  a  good  practical  man,  who  has 
had  years  of  experience  in  installation  work,  to  know  where 
to  look  for  the  likely  bad  work.  It  t<ikes  more  than  a  testing 
set  with  a  technical,  trained  man  using  it,  to  find  it.  Of 
course,  it  is  essential  that  he  be  fully  trained  technically, 
otherwise  he  is  useless. 

All  I  hope  is  that  they  get  the  inspectors  at  the  salary 
offered. 

J.   Cookson. 

Blackpool,  January  24t/i,  1919. 


The  Shorter  Workinj;  Week. 

I  have  read  with  much  interest  the  letter  in  the  current 
issue  of  your  paper  by  Mr.  H.  H.  Morton,  referring  to  the 
shifts  wQiked  by  the  City  of  Manchester  power  station  em- 
ployes on  the  47-hour  basis.  I  note  that  an  effort  has  been 
made  to  overcome  the  1'2-hour  change-over  evil  during  week- 
ends, which  I  sijould  like  to  see  stamped  out  in  London; 
but  it  puts  another  obstacle  in  the  way  in  doing  so.  Ac- 
cording to  the  tables  set  out  in  Mr.  Morton's  letter  a  shift 
hand  may  have  a  Saturday  aft-ernoon,  a  Monday  night,  and 
a  Thursday  morning  off  once  in  three  weeks,  but  never  does 
he  appear  to  be  able  to  get  a  Sunday.  This,  I  will  admit, 
will  change  the  query  of  the  kiddies  as  to  "  who  the  man  is 
that  is  at  home  sometimes  on  Sundays?  "  but  will  replace 
it  with,  "Mother,  who  is  daddy?"  Surely  some  scheme 
can  be  adopted  so  that  a  shift  hand  has  a  Sunday  off,  say, 
once  in  six  weeks  at  least.  Another  hardship  lies  with  the 
relief  man,  who  has  to  work  the  time  the  shift  hand  is  off. 
What  sort  of  week  can  he  have  when  he  had  to  dodge  about 
on  three  diiferent  shifts  each  week?  He  gets  in  according 
to  the  tables  '27  hours  shift  work  as  relief  man  spread  over 
Saturday  aftemocin,  Monday  night,  and  Thursday  morning 
(eight  hours  each),  and  Wednesday  afternoon  (three  hours). 
How  does  he  get  in  his  other  twenty  hours  during  Wednes- 
day and  Friday  unless  he  does  ten  hours  each  day  in 
addition  to  the  time  he  has  worked  on  Wednesday  afternoon, 
or,  perhaps,  he  doubles  back  on  Tuesday? 

If  he  has  to  do  this,  I  think  he  deserves  his  Sundays 
off.  But  how  many  men  are  wilUng  to  do  it?  Very  few, 
I'm  afraid.  Another  thing  to  watch  is  when  men  will  be 
required  to  work  reliefs  for  two  jobs,  as  will  no  doubt  be 
necessary  in  small  power  stations.  Then  it  will  be  a  prac- 
tical impossibility  for  him  to  work  on  those  lines.  Some 
other  method  will  have  to  be  adopted,  which  no  doubt  can 
be  done  if  only  employers  will  take  their  staffs  into  their 
confidence  in  the  matter,  for  what  may  suit  the  conditions 
in  one  station  may  be  absolutely  unworkable  in  another. 
To  get  over  the  whole  difficulty,  it  is  necessary  to  have  six 
working  days  of  eight  hours  in  each  week,  with  an  occasional 
Sunday  off,  which  should  be  at  least  once  every  six  weeks. 
If  this  is  not  done,  I  can  definitely  state  that  much  discon- 
tent will  be  caused  in  the  London  area,  which,  I  think, 
everyone  is  trying  to  avoid. 

WUliam  H.   Streeter. 
{Financial   Secretary,    Marylebone    Branch.    National 
Amalgamated    Union    of  Enginemen,    Firemen,    Me- 
chanics,   Motormen,   and   Electrical   Workers.) 

London,  January  2oth,  1919. 


Electrical  Contractinf;. 

Apparently  Mr.  Fowler  is  of  the  opinion  that  only  large 
firms  such  as  the  one  he  represents  should  be  enabled  to 
carry  out  electrical  contracting;  may  I  be  allowed  to  put 
in  a  plea  for  the  small  contractor?  in  many  cases  a  work- 
man who  has  started  in  business  for  himself,  and  who 
therefore  thoroughly  understands  his  work.  The  supply  com- 
panies have  rules  and  tests,  and  if  these  are  complied  with, 
why  worry? 

G.  Wallace. 

London,   W.C,  January  Q5th,  1919. 


Moisture  in  Low>Grade  Fuel. 

Mr.  Morinan'a  letter  of  the  13th  inst.  refers  to  possible 
methods  for  removing  the  moisture  from  smaO  fuel. 

It  would  doubtless  be  interesting  to  many  of  your  readers 
to  know  what  proved  methods  there  axe  already  on  the 
market  for  effecting  this. 

Perhaps  those  having  information  on  the  subject  would  he 
wUhng  to  communicate  it  through  the  medium  of  the  "  Cor- 
respondence "  column  of  your  journal. 

F.   G.   Fryer. 

York,  January  33rd,  1919. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expremly    for    Ihti   lournul    by    MitiKs.    SirroN-JOMii,   O'Dui.   tlio 
SriPHiNs    (successor!    lo    W.    P.    rhomp.on  &  lo.,  ol    London),  Cbartarad 
Patent  Agenla,  286,  High  Holborn,    London.  W.C.  1. 


S(H.    "  Electric    sparking    plugs    for    intcrnal<onibustian  ypngines."      A.    R. 
Kaiil   (A.  A.   Radke  &  O.   M.  Leich).     January   13th. 

888.    •'  Generation    of    electricity     in    connection     with     internal-combustion 
engines   or    steam    generating    plants."     C.    W.    Hkock.      January    13th. 

"  Cooling    dynamos,    electric    motors,    &c."     C.    H.    Lauih.      January 


in    steam    boilers, 


13th. 

903.    *'  Electrical    apparatus    for    prevention    of 
&c."     A.  S.   Gush.     January  13th. 

910.    '•  Electric   light   sockets."     H.    H.    Mblaun.     January   13th. 

913.    "  Spark    plugs."     W.    W.    Bt;cn.     January    13th. 

919.    "leleplione    systems."      H.    G     SlIRivetL.      January    13th. 

928.  "  Sparking  or  ignition  plugs."  E.  Levmakie.  January  13th.  (France, 
April    15th,    1918.1 

929.  **  Electrical  measuring  instruments."  British  Westinchousb  Elbc 
TRic  &  MANt;i'ACiuRiNG  Co.  &  G.  A.   Chgeiham.     January   13th. 

955.    "  Electrical    apparatus."     J.    C.    Todman.     January   14th. 

965.  "  Variable  condensers  for  wireless  telegraphy  and  telephonv."  £■  E. 
G.    BoiTE   St    W.    H.    EoHlDtiE.     January    14th. 

967.    "  Magnetos   for   ignition   purposes."     E.    A.    Smith.     January   14th. 

989.    "Sparking    plugs."      D.    DouET.      January    14lh. 

993.     "  Telephonic    systems."      E.    A.    Graham.     January    14th. 

1,009.  "  Eleclricallv-driven  vehicles."  A.  R.  Angus.  Januarv  14th. 
(Sweden,    January    14th,    1918.) 

1,012.  "  Signalling  and  otherwi.w  utilising  radiant  impulses."  R.  A. 
Fessenden.      January    14lh.      (U.S.A.,    January    14th,    1918.) 

1.044.  "Trolley  wheel  mechanism  of  overhead  electric  tramwai'  svstems." 
W,   R.  Jenkinson.     January  15th. 

1,071.     "  Electric   batteries."     E.    H.   Navlor   &   S.   F.  TvuiR.     January   15th. 

1,081.    "  Telephone   systems."     G.    E.    Turner.     January    15lh. 

1,115.  "  Sparking  plugs  for  internal-combustion  engines."  V.  Jolv. 
January    15th. 

1.123.  "  Resisters  for  electric  furnaces."  W.  Travis  Si  T.  II.  Watson 
AND    Co.      January    16th. 

1,129.    "  Electrified    vibrator."      J.    A.    Rawlinson.      January    16lh. 

1.133.  "  Sparking  plugs  for  electrical  ignition  systems."  A.  Ogden. 
January    16lh. 

1,155.  "  Series-wound  electric  motors."  E.  Stirk,  G.  Stirk,  J.  G.  Stirk 
AND   R.   Stirk.     January   16th. 

1,251.    "  Magnetos    for    ignition    purposes."      E.    A.    Smith.      January    17th. 

1,255.  "  Electric  switches."  R.  B.  Benjamin  &  A.  N.  Nilson.  January 
17th.     (U.S.A.,    May  4th,   1918.) 

1,259.  "  Translating  a  number  of  small  reciprocating  or  vibratory  move- 
ments into  substantial  unidirectional  movement,"  Automatic  TELEeHONE 
Manufacturing  Co.  &  S.  R.  Smith.     January  17th. 

1,266.  "  Combined  electric  switches  and  plug  connectors."  J.  H.  Farth- 
ing,  J.   B.   Levee  &   M.  j.   Railing.     January   17th. 

1,271.     "  Electroplating."      C.    A.    Bolton.      January    17th. 

1,273     "  Wireless   transmission   systems."     C.   S.   Franklin.     January    17th. 

1,283.  "  Means  for  securing  electric  lamp  bulbs  to  holders."  J.  Condib 
and    J.    S.    Jepson.      January    17th. 

1.293.  "  Electric  nightlight  battery  with  detachable  lamps."  S.  W.  Kent. 
January  18th. 

1.343.  "  Protective  gear  for  alternating  electric  current  generators." 
British    Thomson-Houston    Co.    &    R.    M     Wilson,     /anuary    18tli. 

1.344.  "  Sparking    plugs."     J.    A.    Moreau.      January    18th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be  printed   and   abridged,   and   all  subsequent  proceedings  will   be   taken. 

19XT. 

9,305.     Ignition    dynamos.      C.    T.    Mason.      June    28th,    1917.      (121,813.) 
14.481.     Electric   ignition    apparatus   for    internal -combustion    engines.     J. 

Courtier    &    P.    Courtier.      Ortober    7th,    1916.      (110,549.) 
17.296.    Test  sheath   joint  for   electric  cables.     C.  J.   Beaver,   A.   F.   W. 

Richards  &  'E.   A.  Ciaremont.     November  23rd,   1917.     (AddiUon   to  15,821/17.) 

(121,623.) 

17.300.  Carbon  brushes  for  dvnamo-electric  machines.  Morgan  Crucible 
Co.,    C.    Y.    Knight   &    W.    N.    Wilson.      November   23rd,   1917.      (121,624.) 

17.301.  Carbon  brushes  for  dvnamo-electric  machines.  Morgan  Crucible 
Co.,   C.    Y.   Knight   &   W.    N.    Wilson.      November   23rd,   1917.      (121,625.) 

17,529.  Vacuum  electric  discharge  dlvices.  British  Thomson-Houston 
Co.    (General    Electric  Co.,    U.S.A.)     November   27th,    1917.     (121,627.) 

X9X8. 

662.  Electrical  rsplaceablk  fuses.  M.  H.  Goldstone.  January  11th, 
1918.      (121,651.1 

1,948.  Sparking  plugs  for  internal -combustion  engines.  F.  A.  L.  John- 
son.     February    2nd.    1918.      (121,663.) 

2,081.  Electrical  fuse  boxes.  W.  T  Henley's  Telegraph  Works  Co. 
and    E.    E.   Judge.     February  5th,    1918.     (121,664.) 

3,420.  Process  of  making  iron  and  steel  in  electric  furnaces.  E.  Hum- 
bert.     February    26th.    1918.      (121,674.) 

4.336.  Electrical  contact-Making  and  breaking  apparatus.  British  Thom- 
son-Houston   Co.    &   A.    P.    Young.      March    12th,    1918.      (121,680.) 

6,319.  Process  for  removing  rivets  and  cutting  metal  by  means  of  the 
ELECTRIC  ARC.  Soc.  Anoo.  I'.^cetylene  Dissous  du  Sud-Est.  May  30th,  1917. 
(116,690.) 

13.459.  Electric  burglar  alarm  systems.  H.  J.  Tibbies  &  T.  Gunn,  Ltd. 
August    19th,   1918.     (121,713.) 

14,242.  Safety  device  for  the  oil  tank  of  electric  transformers  and 
other  electric  apparatus.  Akt.-Ges.  Brown,  Boveri  et  Cie.  September  1st, 
1917.      (119,230.) 

17.277.  Method  op  and  apparatus  for  electrical  treatment  op  gases.  L. 
Bradley.     June   Slst,   1916.     (Divided   application   on   8,926/17.)     (120,673.) 


[Several  letteri  have  been  unavoidably  hold  over.— Eds. 
Elbo.  Bbv,] 


"  A.E.G." :    Anathema    Expected    Generally.  —  At   a 

meftiDcr  in  BruMeU.  last  wwk,  of  the  Soci^te  A  E.G.  Union  Eleo 
triqne.  it  was  decided  to  drop  the  three  letterg  A. E.G.,  whitsh 
denoted  a  ootinectjnn  with  the  Berlin  A.E.G.  oonoern,  from  the 
title  of  the  andertakufr. 
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TO  "ELECTRICAL  REVIEW"  READERS. 

We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  In  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  is 
continuing  to  increase  so  rapldiv  that  It  is  Impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  his 
oopy  regularly  as  Issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL8  REVIEW,  LTD.,  4,  Ludgate  Hill, 
London,  E.C,  4. 


It  seems  to  us  that  the  time  is  at  hand  when  somebody 
should  begin  a  powerful  "  drive  "  to  bring  home  to  the 
millions  of  workers  of  these  islands  how  immensely  im- 
portant the  development  of  export  trade  is  to  the  entire 
nation.  We  have  devoted  a  great  deal  of  attention  to  the 
need  for  organisation  among  manufacturers  and  traders; 
have  urged  the  most  complete  study  of  the  markets  and  the 
peoples  to  which  and  to  whom  we  want  to  sell ;  have  seen  the 
need  for  impressing  upon  the  purchasing  world  how  exten- 
sive and  how  efficient  is  the  manufacturing  capacity  of 
British  factories.  We  have  appointed  His  Majesty's  new 
Trade  Commissioners,  whose  activities  will,  no  doubt,  pro- 
duce results — in  course  of  time  ;  we  are  supposed  to  be 
developing  plans  for  putting  the  British  Consular  Service 
into  such  a  state  of  usefulness  as  has  been  seen  as  a  far-off 
vision  by  many  of  us  for  decades,  though  until  we  have 
direct  evidence  to  the  contrary  we  shall  be  unable  to  shake 
off  our  fears  that  the  effort  is  half-hearted  ;  we  see  co-opera- 
tion developing  between  Government  Departments  and 
manufacturing  organisations  for  the  furnishing  of  informa- 
tion which  being  partly  Government-collected  ought  to  be 
common  knowledge  for  all  firms.  Yes  I  we  are  doing  a 
great  many  things — some  of  them  excellent,  some  of  them 
unproven  in  regard  to  effectiveness — and  we  hope  that  the 
fullest  measure  of  success  will  attend  them  all.  But  remem- 
liering  all  that  is  enterprising  and  all  that  is  good  in  our 
record  of  achievement  or  of  promise  during  these  last  few 
years,  have  we  done  all  that  we  ought  ?  Have  we  made  a 
strong  effort  to  remove  the  ignorance  of  the  masses  in 
regard  to  the  vast  opportunity  that  is  open  to  us  as  a  great 
exporting  nation  in  supplying  the  requirements  of  a  world 
whose  needs,  after  nearly  five  years  of  unparalleled  shortage, 
are  more  clamant  than  they  have  ever  been  before  ? 

Is  it  too  much  to  say  that  we  are  allowing  ourselves,  as  a 
jjeople,  to  foster  the  industrial-unrest  spirit  by  failing  to 
advance  popular  constructive  propositions  ?  Everybody  is 
asking  for  more  money,  for  less  work,  for  better  conditions, 
and  unless  we  inaccurately  gauge  the  position  only  a  very  small 
percentage  care  one  rap  whether  or  net  industry  will  receive 
from  them  in  return  a  greater  efficiency  or  a  larger  output 
from  which  to  pay  the  cost  of  these  improved  earnings  and 
conditions.  Can  we  not  immediately  correct  this  frame 
of  mind  by  appealing  to  the  imagination  of  the  workers  in 
such  a  way  that  they  will  see  the  export  fields  white  unto 
harvest  with  orders  for  their  employers'  books  and  for  their 
own  hands  .'  It  is  sometimes  said  that  the  employes  have 
in  few  instances  any  interest  in  anything  beyond  the  par- 
ticular piece  of  handiwork  that  they  contribute  to  the 
production  work  of  the  business  ;  they  are  prepared  to  do 
that  for  so  many  hours,  take  their  meals,  draw  their  pay — 
and  there's  an  end  on't.  We  are  disinclined  to  take'  tha* 
^  iew.  We  do  not  think  we  misunderstand  human  nature 
to-day  when  we  say  that  it  ought  \o  be  easy  to  secure 
their  active  interest  in  a  business  through  bringing  to  their 
minds  visions  of  the  scope  that  there  is  for  that  business 
and  th(?  benefit  that  it  can  brinsr  to  them.     There  is  a  wide- 
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spread  demand  for  what  is  termed  a  measure  of  "control "'  to 
be  accorded  to  tlic  workers  :  up  to  a  point,  and  within  their 
capacity,  it  is  lei;itiuiate  cnouj;h.  Call  it  cd-partncrehip, 
prolit-sharinir.  a  widened  interest,  or  whatever  we  may — 
there  is  the  demand,  and  it  is  stronger  than  itever  was  before, 
and  the  altered  times  have  ^iven  it  a  stronjrer  backinjr  of 
reasouabloness.  But  this  sort  of  thintr  inevitably  implies 
increased  responsibility  and  duty,  and  re<|uircs  hearty  co- 
ojjeration,  so  that  greater  success  may  be  secured  witli 
benefit  for  all.  Too  many  of  the  present  demands  of  labour 
arc  advanced  irresiiectivc  of  whether  indu.stry  can  meet  them 
and  survive.  That  is  the  curse  of  the  present  movement 
from  the  emjiloyment  point  of  view,  and  if  it  cripples 
industry  for  ycare  where  shall  we  all  find  oureelves  !' 
Cannot  we  strike  a  new  note  by  indnciuj;  the  employi'S  of 
all  our  undert»ikinsis  to  cultivate  a  woi-ld  vision  ?  Kow 
fiiscinating  is  the  story  that  could  be  placed  before  them  had 
they  but  ears  wherewith  to  hear  I  how  fine  the  vision  had 
they  the  mind  wherewith  to  see  I  They  worked  like  fury 
in  some  cases  during  the  war  because  there  was  the  fear  of 
defeat  by  a  group  of  enemies  whose  teeth  were  set.  and  whose 
hands  were  soiled  with  vice  and  dripping  with  innocent 
blood.  Can  they  not  be  induced  to  work  with  a  will 
to-day  if  we  put  before  them,  as  we  have  never  really 
properly  done,  the  vision  of  industry  made  prosperous  and 
labour  well  paid  and  contented,  the  vision  of  economic 
disaster  defeated,  by  a  common  determination  and  effort  to 
make  and  sell  the  hundreds  of  millions  sterling  value  of 
goods  and  articles  that  the  world  is  looking  to  the  manu- 
facturing nations  to  produce  for  it  ?  In  many  a  factory 
there  are  times  when  the  workers  are  called  together  to  listen 
to  "  talks  "  from  those  under  whom  they  serve.  How  many 
such  occasions  there  have  been  here  and  in  the  States  when 
employes  have  been  called  together  and  inEerested  in  War 
Loan,  works  welfare,  and  other  such  matters !  A\'here  is  the 
manager  or  director  who  will  call  the  employes  together 
and  tell  them,  with  popular  and  happy  phrase,  the  story  of 
the  world  as  it  is  to-day  in  relation  to  the  class  of  goods 
that  they  are  daily  making  ? — the  emptiness  of  the  shelves 
of  the  stores  of  all  gi-eat  cities  abroad  ;  the  arrears  of  work 
waiting  to  be  done  ;  the  overloading  of  existing  facilities  as 
they  creak  and  groan,  overborne  and  unrepaired,  because 
they  are  waiting  for  others  like  themselves  to  come  from  the 
British  factory  to  reader  assistance :  the  vast  terri- 
tories throughout  the  world  waiting  for  development  ; 
the  openings  for  railways,  for  hydro-electric  utilisation,  and 
so  forth.  Xoliody  who  has  had  any  long  connection  with,  or 
travel  in,  a  foreign  market,  loses  the  Jjroader-mindedness  that 
such  experiences  and  operations  give  him.  They  are  interests 
that  remain  and  linger  long,  especially  if  they  have  struck 
the  imagination  in  its  earlier  impressionable  years.  They 
are  worth  having,  and  the  incidents  surrounding  them  are 
worth  the  telling.  Surely  we  have  plenty  of  men  who  could 
]iut  the  intimate  touch  and  humour  into  such  a  "  chat "' 
that  would  give  all  in  a  business  a  new  interest  therein. 

From  our  own  position  we  have  studied  the  export 
possibilities  during  the  war,  as  we  have  received  innumei- 
able  appeals  from  different  parts  of  the  world,  and  we  say, 
with  conviction,  that  the  situation  is  such  that  only  sood 
can  result  from  letting  our  people,  one  and  all  who 
will  listen,  know  how  ripe  the  harvest  is  if  they  will  only 
throw  themselves  heartily,  and  in  the  right  spirit,  into  the 
work  that  awaits  them,  instead  of  nursing  "grievances" 
and  spreading  Uie  deplorable  spirit  of  unrest  and  discontent. 
Attention  needs  to  be  diverted  to  more  useful  channels  in 
the  interest  of  the  people  themselves  ;  the  scales  of  self- 
interest  are  over  too  many  eyes,  and  important  things  are 
lost  to  view  in  consequence.  Of  course,  there  are  questions 
respecting  national  policy  for  safeguarding  our  Home 
Trade,  and  in  that  way  assisting  us  for  more  efficient  export 
enterprise  ;  but  those  are  being  dealt  with  pretty  well  all  the 
time  to-day.  We  are  concerned  here  and  now  especially  with 
the  education  of  the  worker  respepting  the  possibilities  that 
the  world  presents.  Let  us  add  to  them  the  arrears  of  work 
that  must  occupy  us  at  Home,  too.  We  have  tried  it  our- 
selves and  observed  the  effect ;  the  information  given  by 
authorities  on  such  matters  is  not  resented.  One  more 
word  :  let  us  encourage  the  export  interest  and  spirit  in  the 
ranks  of  clerical  and  other  juniors  who  are  in  the  ware- 
houses and  offices   of    our  electrical    tradinji    and    manu- 


facturing concerns  in  London  and  in  all  the  big  cities  of 
the  L-nited  Kingdom.  Tiet  us  give  them  the  vision  so  that 
they  will  learn  the  languages,  the  weights  and  mcasiiies 
systems,  the  tarilfs,  and  other  parts  which  go  to  make  up 
the  exporters'  compendium  of  information.  They  and  the 
nation  will  gain  thereby.  Hread  cast  upon  the  w"atci>t  inay 
return  in  some  cases  het'nir  many  days — as  wel  1  as  nflvi\ 


Thk  fact  that  workmen  responsible  for 
Strikes  and  (],g  supply  of  electricity  have  joined  the 
Electricity  '"inks  of  the  strikers  in  Belfast  poitends  a 

serious  menace  to  industrial  peace.  The 
luiblic  who  are  served  by  electrical  undertakings  may  well 
ask  :  "  How  comes  it  that  workmen,  to  enforce  a  claim  for 
higher  wages  or  shorter  hours,  can  deprive  us  of  light  and 
heat  ?  "  A  complete  answer  to  this  question  would  be  a  long 
business,  which  might  involve  us  in  a  perfect  maze  of 
political  controversy  ;  but  a  partial  answer  may  be  found 
in  the  Statute  Book.  It  seems  as  if  the  worker  at  the 
generating  station  has  discovered  .that  he  is  in  a  more 
favourable  position  than  the  man  employed  at  the  gas  or 
waterworks.  By  the  Conspiracy  and  Protection  of  Property 
Act,  1S75,  Sec.  4,  if  a  man  at  a  gas  or  waterworks 
"  wilfully  and  maliciously  breaks  a  contract  of  service 
.  .  .  knowing,  ov  having  reasonable  cause  to  believe, 
that  the  probable  consequences  of  his  so  doing,  either 
alone  or  in  combination  with  others,  will  be  to  deprive  the 
inhabitants  of  a  city,  borough,  and  ....  wholly,  oi- 
to  a  great  extent,  of  their  supply  of  gas  or  water,"  he  may  be 
convicted  and  have  to  pay  a  fine  not  exceeding  £20,  or  go 
to  prison  for  three  months.  That  Act  was  passed  in 
l><7."i — before  public  electricity  supply  was  born  or  thought 
of ;  but  there  it  was  "  on  the  book,"  and  ready  to  be  copied 
into  the  Electric  Lighting  Act,  lss2.  Yet  it  never  was  I 
We  are  not  aware  that  the  powers  conferred  by  it  have 
often  been  invoked.  At  any  rate,  "Stone's  Justice's 
Manual  "  records  no  case  where  the  terms  of  the  Act  ha\e 
been  discussed  in  any  Court  of  law.  On  the  other  hand,  it 
is  a  matter  -of  common  knowledge  that  a  strike  at  a  gas 
works  is  a  very  rare  occurrence  :  and  it  may  well  be  that 
until  the  spirit  of  unrest  which  has  now  over-run  these 
islands  made  its  appearance,  the  deterring  power  of  this 
Act  of  Parliament,  although  mild,  was  sufficieat  to  prevent 
strikes.  One  may  be  permitted  to  wonder  whether  tlx^ 
(Government  will  have  sufficient  courage  to  jiut 
it  in  force  —  and  to  wonder,  further,  whether 
wte  may  expect  it  to  be  extended  to  the  supply 
of  electricity.  Electricity  used  to  be  looked  upon 
in  the  very  early  days  as  the  bitter  rival  of  gas  :  but  the 
progress  of  time  and  science  has  shown  that  they  are  not 
only  not  rivals,  but  interdependent  and  equally  important 
to  the  community.  If  the  man  whose  task  it  is  to  fill  the 
retort  throws  down  his  shovel  and  goes  home,  his  offence  is 
no  more  seriousthan  that  of  the  switchboard  operator  whose 
l)reach  of  contract  leaves  a  whole  town,  with  its  hospitals 
full  of  wounded  men,  in  cold  and  darkness.  It  may  be  a 
constitutional  defect,  but  it  is  quite  impossible  for  the 
editorial  mind  of  this  journal  to  imagine  any  dispute 
between  employers  and  workmen  being  of  such  consecpience 
as  to  justify  methods  of  this  kind.  It  constitutes,  in  our 
view,  an  attempt  on  the  part  of  the  workmen  to  apply  the 
doctrine  that  "Might  is  right" — a  doctrine  which  wc 
should  have  thought  had  been  sufficiently  flouted  on  the 
battle  fields  of  Durope  during  the  lagt  four  years.  Should 
the  Government  take  the  necessary  steps  to  stop  this  par- 
ticular form  of  industrial  warfare,  we  are  confident  that  it 
would  have  the  support  of  the  great  majority  of  the  com- 
munity. 

SixcE   the  foregoing   wa.s   written  iJic 

ri  es  m        London  electric  railways  have  been  com 
London.  „   ,  .     •'       .  ^    ,, 

pelled  to  cease  running,  owing  not  to  the 

official  action  of  the  executives  of  the  trade  unions  con- 
cerned, but  to  the  unauthorised  and  disorderly  caprice  of  a 
small  minority,  in  defiance  of  a  decision  arrived  at  by  the 
trade  unionistji  in  conference  to  await  the  resnltof  themeettns? 
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with  the  Railway  Executive  Council  next  week.  Moreover, 
the  London  Branch  of  the  Electrical  Trades  Union  has 
declared  its  intention  to  cut  off  the  supply  of  electricity  to 
London  on  Thursday  evening,  February  6th,  for  the  avowed 
purpose  of  forcing  the  Government  to  intervene  "  in  the 
Labour  disputes  of  the  Clyde.  Belfast,  London,  and  other 
places,  with  a  view  to  instituting  legislation  making  operati^•e 
a  national  40-hours'  weej^,  with  the  nbjiHi  nf  tibmrbimi  all 
tlie  loiemidoijmeiit  in  the  coimtri/."  The  words  which  we 
have  italicised  are  pure  hypocrisy ;  unemployment  has 
nothing  at  all  to  do  with  this  or  any  other  strike  which  is  at 
present  in  progress  in  the  country.  The  Executive  Com- 
mittee of  the  Amalgamated  Society  of  Engineers  has 
appealed  to  all  its  members  in  the  London  area  to  ignore 
the  decision  of  the  E.T.C  to  strike,  and  the  London 
Branch  of  the  E.T.U.  is  in  no  way  concerned  with  the 
movements  at  (jlasgow  and  Belfast. 

In  fact,  this  threatened  strike  and  that  of  the  drivers  of 
electric  trains  are  strikes  against  organised  Trade  I'nionism 
fust  as  much  as  .they  are  strikes  against  the  public  in 
general ;  they  are  part  of  the  Anarchy  offensive  which  is 
being  promoted  by  the  enemies  of  the  State  ;  they  lead 
nowhere,  and  will  produce  no  result  of  advantage  to  any 
party.  It  is  the  duty  of  the  public  to  defeat  them  by 
maintaining  a  calm  demeanour  and  steadfastly  enduring  the 
inconvenience  inevitably  arising  out  of  this  attack  upon  it. 
• 'n  no  account  must  any  concession  be  made — if  the 
threatened  electrical  strike  takes  place,  let  it  be  fought  out 
/ion\  Otherwise  London  will  be  for  ever  at  the  mercy  of 
the  Bolshevists  who  control  the  Electrical  Trades  Union  in 
London. 

We  note  with  pleasure  that  the  Electrical  Power  Engi- 
neers' Association  has  declared  its  intention  of  keeping  the 
London  generating  stations  running,  afld  that  the  Govern- 
ment has  announced  that  it  will  take  over  the  stations  and 
run  them  with  voluntary  aid.  We  are  certain  that  many 
of  our  readers  resident  in  the  iletropolitan  area  would 
gladly  take  part  in  this  work  for  the  public  benefit,  and  we 
invite  them  to  communicate  with  us;  giving  the  addresses 
at  which  they  can  be  most  quickly  located,  by  day  or  night 
(with  their  telephone  numbers,  if  possible),  in  order  that 
we  may  be  able  to  put  them  in  touch  with  the  authorities. 
We  would  particularly  emphasise  the  extreme  urgency  of 
the  matter — a  reply  to  us  at  oxce  is  necessary,  in  order 
to  be  of  service.  We  refer  to  the  matter  also  in  our 
"  Notes." 


When  Shall  we 
Have  Them  ? 

weight  of  vear.'^ 


Before  the  war,  when  they  were  not 
so  necessary,  reports  frorp  British  Consuls 
came  in  with  frequency — weary  with  the 
sometimes,  it  is  true,  though  bearing  signs 
nf  resting  on  the  way  Ijetween  Government  departments, 
l)Ut  they  came  — and  in  these  pages  we  made  such  use  of  them 
:u;  we  thought  well  in  the  interests  of  the  electrical  and 
engineering  trade.  To-day  a  British  Consular  report  is  a 
rare  thing,  yet  in  preparing  for  future  trading  operations  we 
need  them  more  than  e\er  before.  Occasionally  we  see 
extracts  from  brief  Consular  advices  in  the  Board  of  Trade 
Joiirnal,  such  as  we  reproduce  to-day  regarding  Brazil  ; 
but,  seeing  that  the  Armistice  was  signed  as  long  ago  las  last 
November,  we  think  it  high  time  that  the  British  trader 
had  at  his  disposal  some  larger  evidence  that  His  Majesty's 
representatives  are  at  work.  We  believe  that  there  is  a ' 
series  of  special  reports  preparing,  and  the  sooner  they  are 
available  the  better,  (^ur  four  original  Trade  Commis- 
sioners have  served  us  well,  but  the  others  should  not  let 
the  grass  grow,  even  though  the  cables  are  subject  to  delay. 


Telephone 
Efficiency. 


CoJDiEXTiXG  on  the  new  Ministerial 
appointments,  the  Times  remarked  recently 
that,  in  the  opinion  of  City  men,  the 
"  weak  spot"  was  regarded  as  the  Post  Office,  "  where  Mr. 
Illingworth,  who  has  liitherto  given  no  sign  of  directive 
capacity,  will,  it  is  hoped,  now  make  an  effort  to  give  the 
country  u  more  efficient  telephone  service."  We  hope, 
indeed,  that  he  I'-ill  do  so,  for  a  change  is  badly  needed  — 
though  we  must  confess  to  certain  doubts  as  to  whether  it 
makes  a  bit  of  difference  whether  the  Postmaster-General  is 


a  genius  or  a  juggins — the  JJepartment  is  run  by  the  per- 
manent staff,  headed  by  the  Secretary,  and  the  Postmaster- 
General  is  a  more  or  less  ornamental  figure-head. 
Unfortunately,  the  technical  staff  of  the  Department  is 
in  much  the  same  position  as  the  nominal  chief — under 
the  thumb  of  the  administrative  staff' — a  fact  which  makes 
us  disinclined  to  severity  vf  criticism.  Moreover,  the  diffi- 
cult conditions  under  which  the  engineering  work  has  been 
carried  on  during  the  war,  imposing  heavy  burdens  m  the 
personnel,  disarm  the  hostile  critic.  But  still,  facts  cannot 
be  ignored  :  and  while  our  attitude  towards  the  telegraph 
and  telephone  branches  of  the  Post  Office  must  be,  for  the 
reasons  above  stated,  a  benevolent  one,  we  are  bound  to 
recognise  that  these  services  have  deteriorated  to  a  very  serious 
degree,  and  that  they  are  now  in  a  condition  very  far  from 
efficient  or  satisfactory. 

The  public,  doubtless  making  allowance  for  the  circum- 
stances, has  been  very  patient  ;  but  lately  numerous 
complaints  have  appeared  in  the  lay  Press  with  regard  to 
every  branch  of  communication — inland  and  foreign  tele- 
graphs* truitk  and  local  telephones — alleging,  with  the 
support  of  unquestionable  evidence,  that  the  extraordinary 
delays  which  occur  'and  the  bad  quality  of  the  telephone 
service  have  reached  an  unbearable  pitch.  Onr  own 
experience,  we  regi-et  to  say,  bears  out  these  allegations  : 
the  service,  all  round,  is  slow,  the  telephone  circuits  ai-e 
extremely  noisy  and  often  crossed,  and  the  speakinsj  is 
sometimes  unintelligible,  while  the  number  of  failures  to 
"  get  through  "  is  altogether  too  high  a  proportion. 

As  we  have  said,  we  make  these  remarks  in  no  unfriendly 
spirit ;  we  know  what  grave  difficulties  the  staff  has  had  to 
fight  against,  and  we  confine  ourselves  to  stating  the  bare 
facts.  From  time  to  time  excuses  are  emitted  by  "  an 
official  of  a  Government  Department  "  ;  but  the  public  does 
not  want  excuses,  but  service.  There  is  a  tremendous  task 
awaiting  the  Department — to  raise  the  service,  not  merely 
to  its  former  state,  but  to  the  highest  level  of  efficiency 
attainable,  and  quickly. 


Engineering 
Training. 


The  EngineeringTraining Organisation,  • 
which  was  founded  in  October,  1017,  has 
not  hitherto  been  much  in  evidence  ;  but  we 
understand  that  a  good  deal  of  preparatory  work  has  been 
accomplished,  the  ground  to  be  covered  has  been  surveyed 
in  readiness  for  the  assumption  of  active  functions,  and  the  time 
has  now  arrived  when  the  voluntary  services  of  the  honorary 
organisere — Mr.  A.  E.  Berriman  and  Mr.  A.  P.  M.  Fleming 
— can  no  longer  cope  with  the  requirements  of  the  Organisa- 
tion. Hence  the  Executive  Committee  is  advertising  in  our 
columns  for  an  Engineer  Secretary,  who  is  to  be  a  first-class 
man,  and  therefore  is  offered  an  adequate  salary. 

We  cordially  welcome  this  first  step  as  a  happy  augm-y 
for  the  future  of  the  ( irganisation  :  the  secretary  will  be  the 
motive  force  of  the  new  institution,  and  on  his  ability  and 
energy  hang  its  prospects  of  fulfilling  the  functions  for 
which  it  was  established — functions  of  the  first  importance 
to  the  future  of  the  engineering  industry.  At  the  same 
time,  the  Committee  is  assuming  a  heavy  financial  respon- 
sibility, and  the  inevitable  question  arises — whence  shall 
the  necessary  income  be  derived  to  meet  the  cost  of  staff  and 
office  accommodation  r 

Naturally,  the  answer  is  that  those  who  stand  to  benefit 
most  materially  by  the  work  of  the  Organisation  ought  to 
foot  the  bill — namely,  the  members  of  the  industry  itself. 
The  movement  was  heartily  welcomed  by  engineering  firms, 
and  has  already  received  generous  suppct  from  the  Engi- 
neering Institutions,  by  means  of  which  the  initial  expenses 
have  been  defi'ayed ;  but  the  total  amount  subscribed  was 
little  more  than  £1,0(»0.  and  over  £1.50  has  been  expended. 
Obviously,  what  is  needed  to  ensure  the  success  and  per- 
manence of  the  Organisation  is  a  regular  income,  the  amount 
of  which,  when  distributed  over  the  whole  industry,  is 
insignificant  in  comparison  with  the  resources  at  the  disposal 
of  the  engineering  community.  We  are  confident,  there- 
fore, that  engineering  firms,  recognising  the  value  of  the 
work  that  will  be  done  by  the  Engineering  Training  Organ- 
isation, will  consider  it  incumbent  upon  them  to  place  its 
finances  upwn  a  sure  footing  by  undertaking  to  contribute 
annually  the  small  quota  required  for  this  purpo.se. 
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ELECTRICITY     AND     PHOTOGRAPHY   .IN     WARFARE. 


By     HARRY    MOSS,    late     R.K. 


Havdjo  recently  returned  from  France,  where  I  have  been 
attached  to  a  photographic  section  of  H.M.  Armies,  it  may 
be  of  general  interest  if  I  place  on  record  a  few  particulars 
of  the  work  of  these  sections,  and  the  part  played  by  elec- 
tritHty  and  engineering  in  carrying  out  their  functions. 

It  must  be  clearly  underetood  that  these  sections  are  not 
responsible  for  the  actual  taking  of  the  photographs,  as  this 


Fig.  1.— Cooper  Hewitt 
Photoobaphic  Lamp. 


Fig.  2. — Gardner  Petrol 
Engine. 


duty  falls  on  the  Royal  Air  Force.  The  photographs  cover 
quite  a  large  range  of  subjects — such  as  front  line  and  sup- 
port trenches,  panoramas  of  large  tracts  of  country,  large 
mosaics  or  photographic  maps  of  certain  parts  of  the 
country,  "  aerials "  of  particular  spots,  enemy  gun  em- 
placements, bridges  and  railways  before  and  after  bom- 
bardment, roads,  &c. 

The  duty  our  little  party  had  to  perform  was  to  turn  out 
copies  of  these  photographs  in  large  numbers  and  very  quick 


full-plate  photographs  was  turned  out  in  8C  hours  for  one 
of  the  big  blows  dealt  at  the  enemy  last  August. 

Having  gone  so  far  to  show  the  extent  of  the  work,  we 
now  come  to  the  means  of  carrying  it  out,  and  this  is 
where  electricity  and  engineering  played  their  part  "  in  the 
game.'' 

As  these  photographic  sections  have  to  move  with  •the 
.\rmies,  the  apparatus  is  often  being  dismantled,  moved,  and 
re-erected,  and  as  the  conditions  vary  with  e\cry  mo\e. 
retreating  or  advancing,  the  plant  is  put  to  work  under 
a  variety  of  conditions  ;  sometimes  the  generating  plant  is 
resting  on  a  few  piles  dHven  in  the  ground,  and  at  other 
times  on  a  good  solid  concrete  foundation. 

The  plant  1  was  in  touch  with  consisted  of  one  (iarduer 
;">-H.P.  petrol  engine,  direct-coupled  to  a  3-KW.  Holmes 
generator  running  at  .JOO  r.p.ji.  These  machines  were,  of 
course,  mounted  on  one  bedplate.  A  second  set  consisted  of 
a  Petter  .Junior  petrol  engine,  direct-coupled  to  a  3-KW. 
Holmes  dynamo  running  at  72.')  U.i'.M.,  on  a  comiiMm 
bed-plate. 

The  working  voltage  in  the  depot  was  110,  and  as  a 
steady  light  was  very  essential  for  the  photographic  work  on 
account  of  the  time  for  exposure,  for  printing,  equalising, 
i-c,  the  supply  to  the  depot  was  always  taken  from  accumu- 
lators, of  which  we  had  two  complete  batteries,  which 
were  used  alternately,  one  being  charged  whilst  the  other 
set  was  being  discharged. . 

These  batteries  were  generally  accommodated  in  a  room 
or  hut  near  the  eiigine  room,  and  complete  control  of  the 
whole  installation  was  obtained  by  a  switchboard  in  the 
engine  room,  fitted  with  the  usual  meters,  charge  and 
discharge  switches,  change-over  switches  for  switching  in  or 
out  either  generator  on  to  either  battery,  and  also  for 
switching  either  battery  on  to  the  works. 

All  outgoing  circuits  were  controlled  by  switches  and 
fuses  on  the  main  switchboard,  and  mercury  vapour  lamps, 
general  lighting  and  night-light  circuits,  &c.,  were  all 
separate. 

The  batteries  were  put  up  in  teak  boxes,  lead-lined, 
and  fitted  with  lids,  and  each  set  had  a  capacity  of  190 
ampere-hours.  These  had  a  fair  amount  of  rough  usage 
during  the  various  hurried  remo\'als,  but  kept  up  to  their 
work  very  well. 

As  photographic  prints  of  each  subject  were  sent  to  our 


Fig.  3. — Petter  Junior 
Petrol  Engine. 

time,  working,  when  necessary,  night  and  day,  to  get  the 
work  turned  out  in  time  to  be  of  service  for  the  particular 
military  operations  they  were  required  for — whether  it  was 
for  operations  on  a  large  scale  or  for  local  raids  or  artillery 
work.  To  give  some  idea  of  the  magnitude  of  the  operations 
these  small  isolated  and  almost  unknown  "  sections  "  of  the 
Army  carried  out,  I  may  say  that  work  equal  to  23,000 


works,  and  not  the  original  negatives,  it  was  necessary  to 
make  a  fresh  negative  from  each  print  sent  in,  and  this  often 
meant  over  100  subjects  per  day.  These  were  taken  with 
the  aid  of  Cooper  Hewitt  mercury  vapour  lamps,  two  tubes 
in  series  in  one  frame,  and  two  complete  sets  being  used. 
In  the  case  of  photographs  requiring  to  be  enlarged,  a  West- 
minster arc  lamp  and  enlarging  camera  were  utilised.     All 
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printing  from  negatives  was  done  in  special  printing  boxes, 
lighted  either  by  half-watt  or  ordinary  M.F.  lamps,  and 
the  same  remark  applies  to  the  equalising  boxes. 

After  being  printed,  developed,  fixed,  and  washed,  all 
prints  were  hung  up  in  a  drying-room  heated  by  slow-com- 
hustion  stoves  and  spirit  flares,  and  the  air  was  kept  moving 
with  two  12-in.  electric  fans.  As  the  temperature  in  this 
room  was  generally  about  1 20",  the  prints  were  dry  and  ready 
for  the  cutters  in  a  very  few  minutes.  * 

The  water  supply  was  generally  obtained  from  a  stream 
near  which  the  works  were  alnays  situated,  and  the  water 
pumped  up  to  a  supply  tauk  with  a  Pelapoiie  pumping 
sot  <;onsisting  of  a  petrol  engine  driving  a  turbine  pump 
by  means  of  a  Y-shaped  belt,  the  set  being  mounted  on  a 
wooden  frame,  and  so  arranged  that  when  the  pipes 
were  disconnected,  it  could  be  picked  up  bodily  and 
carried.  The  water  supply  tank  was  generally  fixed  on  a 
wooden  structure  near  the  main  shed  or  building,  and  the 
water  supply  to  all  the  washing  sinks  was  run  in  screwed 
iron  pipes,  although  a  quantity  of  hose  pipe  was  used  for 
connecting  up  to  the  pump  and  tank  at  various  times. 
The  quantity  of  water  used  would  be  about  2,000  gallons 
per  day. 

Floats  and  indicators  were  used  in  and  connected  to  the 
supply  tank,  and  arranged  with  electrical  contacts  either  to 
ring  a  bell  or  switch  on  a  coloured  light  when  the  tank  was 
either  full  or  empty. 

The  general  lighting  of  the  deput,  wliich  consisted  of  dark 
rooms,  cutting  room,  stores,  office,  engine,  battery  and  pump 
rooms,  dining  room,  billets,  &c.,  was  carried  out  with 
ordinary  M.F.  lamps,  and  the  general  wiring  was  carried 
out  on  the  cleat  system,  this  enabling  dismantling  and  re- 
erecting  to  be  carried  out  in  a  very  short  time  ;  I  have 
known  the  plant  to  be  dismantled  and  taken  across  country 
30  or  40  miles,  photographic  work  being  resumed  in 
something  like  48  hours.  This,  of  course,  was  with  a  good 
deal  of  very  temporary  work,  but  the  "  military  machine  " 
had  to  be  kept  going,  and  the  work  of  making  a  fkirly 
decent  job  of  the  general  installation  had  to  be  done  whilst 
the  place  was  kept  working  ;  very  often  as  soon  as  it 
was  a  bit  straight  another  move  would  be  ordered.  How- 
ever, as  the  production  of  these  photographs  in  an  efficient 
and  quick  manner  very  often  meant  the  saving  of  thousands 
of  valuable  British  lives  and  the  destruction  of  those  of  the 
enemy,  everybody  worked  with  a  will  for  a  definite 
purpose. 

The  engineering  staff  consisted  of  another  R.E.  and 
myself,  and  the  total  works  staff  only  amounted  to  25, 
including  officer,  X.C.O.'s,  engineers,  dispatch  rider,  cook, 
storekeeper,  and  photographers. 

The  illustrations  show  some  of  the  plant  as  used  and 
described,  and  I  might  also  add  that  the  switch  used  for  the ' 
firing  of  the  mines  at  Messines  Ridge  eventually  found  its 
way  on  to  our  switchboard. 

Such  is  a  short  account  of  one  of  the  many  cases  where 
engineeripg  and  electricity,  in  particular,  have  come  to  the 
aid  of  our  Armies,  and  have  been  used  to  advantage  in 
helping  to  beat  the  Hun  and  save  civilisation  from  a 
fate  that  was  too  horrible  to  contemplate. 


ELECTRICAL     DEVELOPMENTS     IN     NEW 
ZEALAND. 


By  WILSON  ORMROD,  A.M.I.E.E. 


THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 


Below  we  give  a  fm-thei-  list  of  contiibutions  received  in 
response  to  the  appeal  made  by  Mr.  Hunter  (the  chair- 
mam)  :  — 

J.    Rawlinson.    Jun. 
J.    H.    Golding 

J.    Owing    ... 

Electric  Control  Co. 
Geo.  Cooke  &  Co. 
J.  Smith  &  Sons  .. 
W.  J.  H.  Wood  ... 
R.  T.  K.  Hearn  ... 
A.    B.    Cousins 

H.    I.    Coates    

S.    E.    Hu.it       

J.    Bernerd  

Thames  Paper  Co.   ... 


£     s.    d.  £     s.    d. 

110  Sterl'ing  Boiler  Co.           .  10  10    0 

2    2    0        Bexter    S:    Impy        110 

110  Sec-Lieut.    R.    O.    K.ipp, 

I     1     0                R.E 10    0 

10    6        C.    V.    Hill        110 

110        A.    R.    Mundy    1     1    (i 

110        J.     Evans     1     1     0 

110        J.    Evans      110 

110         M.    Curran          110 

10    6  D.    H.    Bonnella    &    Sons  1    1    0 

10    0  Ll.   W.   Burton,   R.E.   (T.)  10    D 

10    0        J.    M.   Crowdy    10    6 

10     0    0 


There  is  probably  no  part  of  the  British  Empire 
overseas  that  offers  a  more  promising  field  for  elec- 
trical development  than  does  New  Zealand.  It  is 
equally-  safe  to  assert  that  no  part  of  the  British 
Empire  has  greater  spending  power  per  capita,  or 
is  more  anxioiK  to  get  its  natural  resources  opened 
up.  New  Zealand  possesses  latent  water  power  ui 
so  many  different  places,  and  in  such  quantities. 
that  its  full  utilisation  is  not  likely  to  be  achieved 
for  many  generations;  the  call  for  its  development 
is  general  from  the  extreme  north  to  the  extreme 
south,  and  it  is  both  urgent  and  insistent. 

The  success  that  has  attended  the  first  hydro- 
electric venture  of  the  Government — the  Lake  Cole- 
ridge to  Christchurch  scheme — has  only  whetted 
the  public  appetite.  The  people  looked  askance  at 
it  for  a  time,  and  doubted  if  it  could  be  relied  upon; 
•  it  took  six  months  to  overcome  prejudice,  and  then 
the  output  rose  from  under  5,000.000  units  the  first 
year,  1916,  to  over  14,000,000  units  in  1917,  and  the 
load  since  has  been  fixed  not  by  the  demand,  but 
by  the  capacity  of  the  plant,  and  the  impossibility 
of  augmentiijg  it  under  war  conditions. 

The  Government  controls  the  right  of  utilising 
the  water  power,  and  is  definitely  committed  to 
developing  it  as  soon  as  conditions  allow,  and  it 
has  already  laid  its  plans  for  certain  schemes,  so 
that  they  may  even  be  moving  forward  by  the  time 
this  is  in  print — facilities  for  procuring  the  mate- 
rial are  all  that  are  required.  Certain  public  bodies 
and  private  syndicates  are  also  seeking  to  acquire 
the  rights  to  develop  power  where  the  Government 
cannot  yet  undertake  it.  The  tunnel  on  tlie  Mid- 
land Railway  to  the  West  Coast  of  the  South  Island 
is  pierced,  and  should  be  completed  and  ready  for 
the  electrical  equipment  in  12  months'  time. 

From  the  foregoing  it  may  be  gathered  that,  in 
a  general  sense,  the  electrical  development  of  New 
Zealand  will  be  on  hydro-electric  lines,  and  there  is 
not  likely  to  be  any  great  demand  for  steam  gene- 
rating plant,  fioilers,  and  auxiliaries.  Coal  is  dear, 
and  the  best  of  it  is  not  found  near  the  cities; 
labour  and  transport  are  proportionately  dear,  as 
well  as  uncertain,  and  all  the  factors  require  that 
the  natural  resources  involving  the  minimum  of 
labour  should  be  utilised.  Above  all,  the  general 
public  are  alive  to  it.  ^Natural  development  has 
been  restrained  for  the  past  four  years,  and  there 
is  plenty  of  leeway  to  make  up. 

The  first  object  of  this  article  is  to  convince  the 
British  manufacturer,  if  he  needs  convincing,  that 
New  Zealand  offers  a  field  for  his  product,  and  one 
well  worth  cultivating — the  majority  appears  to  be 
content  to  supply  markets  nearer  home.  Possibly 
the  more  enterprising  will  come  further  afield,  for 
the  demand  is  steady,  the  sentiment  British,  and  a 
country  that  depends  upon  its  primary  products  is 
not  liable  to  extreme  fluctuations,  such  as  a  manu- 
facturing country  experiences,  at  interv-als. 

From  time  to  time  there  have  been  published  in 
the  Electrical  Review  statistics  of  New  Zealand 
imports,  articles  on  schemes  contemplated  or  in 
operation,  and  sections  of  the  excellent  annual  re- 
ports of  Mr.  R.  W.  Dahon,  H.M.  Trades  Commis- 
sioner, and  I  have,  therefore,  more  particularly  to 
indicate  the  types  of  material  irtost  in  demand  and 
the  competition  to  be  met. 

Bearing  in  mind  always  that  the  principal  sources 
of  energy  will  be  hydro-electric  stations,  not  sup- 
plying one  point  a  long  distance  away,  but  feeding 
a  number  of  points  over  comparatively  large  areas, 
there  will  be  the  power  equipments,  turbines,  pipe 
lines  and  control  gear,  generators,  transformers, 
switchgear,  transmission  lines  and  protective  appa- 
ratus,   insulators  and   pole   equipment,    sub-station 
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plant,  undergTOiuid  leedert.  converters,  and  so  on, 
these  forming  the  principal  portion  of  the  material 
tliat  will  be  required  for  siipply  in  bulk  as  distinct 
!rom  that  necessarv  foi  the  reticulation  and  utilisa- 
tion b\  thf  lonsumer.s.'  'Man)  ot  the  suh-S'tatioiis 
will  be  of  the  outdoor  type,  consisting-  of  trans- 
fonners  and  protective  apparatus,  with  action  and 
isolating  switches  all  mounted  on  a  pole  structure : 
ill  many  cases  the  sub-station  building,  as 
generally  constructed  in  Great  Britain,  is  not  jusii- 
lied  by  the  demand,  and  is  quite  unnecessary,  and 
the  English  type  of  cast-iron,  totally-enclosed 
switchgear,  originally  developed  for  mining  work, 
is  fax  too  expensive,  both  in  works  cost  and  im- 
porting charges  on  account  uf  its  weight  and  bulk. 
I'p  to  the  i)resent  British  manufacturers  do  not 
appear  to  have  studied  the  pole-tvpe  sub-stations, 
and  ha\e  not  laid  themselves  out  to  equip  it,  with 
the  consequence  that  the  American  manufacturers 
have  got  a  good  hold. 

The  consimiers"  apparatus,  especially  for  domes- 
tic supply,  follows  much  on  the  Hnes  of  that  used 
in  Great  Britain,  except  possibly  that,  owing  to  the 
difficulty  of  getting  domestic  help,  there  is  a  greater 
demand  for  labour-saving  appliances,  and  there  are 
few  houses  with  an  electric  supply  where  an  elec- 
tric iron,  at  least,  is  not  to  be  found. 

Manufacturing  is  not  carried  on  to  a  great  extent 
as  yet,  and  the  farmer  is  the  backbone  of  the  coim-' 
try;  nevertheless,  manufacturing  will  undoubtedly 
follow  quickly  on  the  supply  of  cheap  electric 
power;  the  largest  existing  works  to  be  adapted  to 
the  new  supply  are  those  owned  by  the  freezing 
companies,  where  sheep  by  the  thousand  and  cattle 
bv  the  hundred  are  dressed  and  prepared  daily  for 
export  for  about  nine  months  in  the  year.  The 
refuse  from  these  works  is  the  basis  for  the  manu- 
facture of  manures,  for  which  there  is  a  good  de- 
mand, and  alongside  these  will  .spring  up  works  for 
the  lixation  of  atmospheric  nitrogen  and  various 
chemical  processes  such  as  the  production  of  caus- 
tic soda,  common  salt,  &c.,  the  present  supplies  of 
which  are  brought  from  Europe.  The  combihatioii 
of  the  tallow  from  the  freezing"  works  and  the 
caustic  soda  suggests  the  manufacture  of  soap  on 
a  I'.v^.e  scale;  the  nitrogen  products,  other  classes 
of  :, enures  possibly  in  combination  with  those  now 
iiTade,   calcium  carbide,   explosivxs,  and  so  on. 

Dairy  factories,  flax  mills,  timber  mills  are  the 
next  largest  consumers  that  are  more  or  less  com- 
mon to  all  parts  of  the  Dominion,  whilst  in  parti- 
cular districts  there  are  woollen  mills,  tanneries, 
flour  mills,  with  an  occasional  special  industry. 
The  farmers  are  much  more  ready  to  adopt  electric 
driving  and  lighting  than  is  the  case  in  Great 
Britain,  and  they  will  themselves  form  a  market  for 
small  motors,  up  to  about  5  H.P.,  for  shearing, 
milking',  separating,  chtirning,  pumping,  (S:c.,  as 
well  as  lighting  and  heating  appliances.  In  the 
cities  and  boroughs,  most  of  which  already  have 
electric  supply  of  some  kind,  conversion  of  the  exist- 
ing system  is  the  first  step,  and  development  will 
follow;  ultimately  the  railways  will  be  electrically 
operated  for  suburban  traffic  at  least,  with  probably 
some  of  the  more  difficult  sections  of  the  main 
lines,  and  this  in  itself  is  a  promising  field,  if  for  no 
other  reason  than  the  high  cost  of  coal. 

Electric  vehicles,  both  for  delivery  of  goods  in 
the  towns  and  to  some  extent  as  private  vehicles, 
are  making  good  headway,  and  as  all  benzine  for 
motor  vehicles  has  to  be  imported,  the  cost  of  it  is 
stich  as  to  make  the  electric  quite  a  good  proposi- 
tion. Practically  all  the  electric  vehicles  are  of 
American  make,  fitted  with  Edison  batteries,  and 
they  have  been  so  uniformly  successful  that  their 
more  extended  use  is  certain. 

The  city  electrical  engineer  of  Christchurch  has 
set  something  of  a  standard  in  charging  rates  for 
tradespeople  using  electric  vehicles  for  delive 
purposes,    with    the   result    that   other   centre 
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following  his  lead;  the  tradesman  provides  the 
truck,  the  City  Council  garages  it,  oharges  it,  and 
maintains  the  electrical  equipment  at  the  following 
I  barges :  --A-ton  truck  £40.  i-ton  £45;  J-lon  £55 
These  tigure>  ;ire  based  upon  300  working  day-- 
per  annum  and  an  average  of  40  miles  per  day,  and 
they  work  out'  to  6.fi6d.,  7.4d.,  and  lod.  per  mile 
respectively,  allowing  for  man's  wages  at  local 
rates,  insur;inces,  depreciation,  and  interest  on 
outlay. 

Compared  with  ilie  motor  truck  using  l>en/iiu'  .11 
3s.  6d.  per  g;ill(iri.  the  electric  has  deci<led  ad\;in 
lages. 

Incidentally,  it  >lionld  be  otjserved  that  tnen  in 
these  high-priced  articles  (the  i-ton  truck  costs 
over  £1.000  to  the  user)  the  American  manulax;- 
tnrer  lays  himself  out  to  give  quick  deli\erv.  often 
from  stock  or  shipments  already  at  s^a. 

Before  leaving  this  phase  of  the  subject,  the 
couTitn-"s  requirements,  it  may  be  noted  as  a  mat- 
ter  of  interest  to  the  electrical  trade,  that  the  tele- 
phone systems  throughout  are  being  gradually  con- 
verted to  automatic  working,  and,  although  the 
work  has  been  hampered  by  the  events  of  the  past 
four  years,  yet  progress  has  been  made  even  in 
that  time,  and  plant  is  itistalled  in  the  foivr  main 
centres,  as  we'll  as  in  a  number  of  the  smaller  towns, 
and  will  shortly  be  in   operation. 

During  the  {)ast  four  years  supplies  have  been 
limited  here,  as  elsewhere,  and  -as  the  stocks  of 
British  material  have  been  worked  out  recourse 
has  had  to  be  had  to  Anierican  and  Japanese  mate- 
rial. Let  it  be  said-at  once  for  the  American  manu- 
facturer that  the  bulk  of  his  product  is  .good,  and 
that  his  motors  especially  are  excellent,  bo'th  in 
quality  and  finish;  he  has,  further,  had  the  fore 
sight  to  stock  his  agent  well,  -and  has  obtaineil  a 
large  sh;ire  of  the  trade  simply  because  he  could 
give  immediate  delivery,  whereas  the  l'".m;lish  agent 
could  only  promise  indefinite  deli\erv,  and  only  in 
rare  cases  from  stock. 

1  his  is  a  strong  point ;  it  is  even  stronger  than 
the  question  of  price,  because  it  should  be  noted 
that  the  American  motor  is  not  a  cheap  article. 
The  Americans  have  also  put  out  some  very  excel- 
lent small  mjotors  for  special  work,  as  for  instance, 
sewing  macliines,  pumping,  portable  motors  for 
general  farm  work,  &c.,  and  the  bulk  of  the  irons 
and  heating  appliances  is  either  American  or  Cana- 
dian make,  and  is  of  good  grade.  The  use  of 
American  material  has  also,  to  some  extent,  en- 
couraged the  adoption  of  standards  not  common  in 
En.gland,  so  that  lamps  and  lampbolders,  wall 
sockets,  &c.,  with  Edi.sion  screw  threads  have  be- 
come-by  no  means  uncommon,  and  once  they  have 
been  used,  in  contrast  with  the  standard  English 
b;iyonet-cap  connection,  one  is  compelled  to  ,'idmit 
tiie  good  points  of  the  screw. 

The  Americans  have  also  put  into  the  New  Zea- 
land market  some  really  excellent  types  of  self-con- 
tained lighting  sets,  generally  about  f  kw.,  and 
with  32-volt  battery,  and  they  are  imported  in  large 
f[uantities;  it  will  be  soen  that  by  the  use  of  32-volt 
apparatus  they  retain  the  supplies  of  lamp'^s  and 
accessories,  the  English  agents  not  having  stan- 
dard stuff'  for  this  pressure. 

Service  meters  of  American  make  have  been 
readily  sold  in  the  Dominion,  and  at  prices  lower 
than  were  asked  for  English  meters,  whilst  their 
accuracy  and  finish  meet  all  requirements.  The 
.•\niericans  pack  their  goods  well,  and,  as  a  rule, 
their  shipping  documents  and  packing  lists  are  very 
complete,  and  give  the  importer  little  or  no  trouble. 

As  illustrating  the  extent  of  American  competi- 
tion,   the    relative   imports   of   generators,    motors, 
and  transformers  for  the  year  1916  were:  — 
United   Kingdom  £40,723 U.S.A.  £36,781. 

The  returns  for  1917  and  1918  will  probably  show 
the  Americans  imports  under  these  headi'ngs  very 
much  in  excess  of  those  from  Great  Britain. 
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Just  a  word  now  as  to  Japanese  competition; 
when  tlie  Japanese  first  began  to  supply  electrical 
material  the  quality  was  often  very  poor,  but, 
either  on  account  of  experience  gained  or  fear  of 
losing  their  hold,  the  class  of  material  now  arriving 
is  a  considerable  improvement,  although  still  some- 
times behind  what  is  desirable.  The  greater  por- 
tion of  it,  in  so  far  as  it  concerns' this  article,  com- 
prises wiring  accessories,  lampholders,  ceiling  roses, 
cut-outs,  opal  and  glass  shades,  switches,  fle.xibles 
and  small  V.I.R.  wires,  bare  copper,  both  hard 
and  soft-drawn,  aerial  cables,  small  insulators  as 
used  for  telephone  work,  primar}'  batteries,  both 
wet  and  dry  cells,  &c.  A  good  proportion  of  this 
trade  should  revert  to  British  makers  as  soon  as 
supplies  can  be  got  through,  and  the  majority  of 
buyers  would  be  glad  to  have  the  better  article  even 
at  a  somewhat  higher  price';  nevertheless,  the  im- 
pnovement  in  the  Japanese  article  since  it  first  came 
into  this  market  shows  that  they  may  yet  produce 
a  grade  equal  to  the   British. 

Further,  the  price  now  charged  for  Japanese  stuff 
appears  to  be  fixed  not  by  the  cost  of  mantifacture, 
but  by  the  price  of  the  competing  article,  and  in 
many  instances  the  price  could  be  appreciably  re- 
duced and  still  show  a  fair  margin  of  profit  to  the 
importer — this  will  probably  enable  the  Japanese 
still  to  export  good  quantities  of  such  things  as 
bare  copper  and  aerial  cables,  and  there  is  alwavs 
the  type  of  user  who  will  buy  the  cheapest  article, 
irrespective  of  quality. 

In  1916  the  imports  of  insulated  cables  and  wire 
were :  — 

United   Kingdom  £84,893    Japan  £8,758 

and  the  Japanese  imports  of  these  items  have  risen 
enormously  since  then. 

The  bare  copper  returns  for  the  same  year 
were :  — 

United  Kingdom  £5,793       Japan  £2,275 

U.S.A.  £1,635. 
The    Japanese    trade    increased    from   £562,974    in 
1916  to  £628,822  in  1917. 

National  sentiment  and  the  preferential  Customs 
tariff  will,  however,  favour  the  British  manufac- 
turer, and,  when  shipping  conditions  are  nonnal 
again,  provided  he  seriously  lays  himself  out  to 
secure  a  fair  share  of  the  business,  there  appears 
to  be  no  valid  reason  why  he  should  not  .succeed. 

The  main  object  of  these  notes,  however,  after 
the  production  of  evidence  as  to  the  value  of  the  . 
market,  is  to  indicate  to  the  British  manufacturer 
how  best  to  proceed  to  secure'  a  fair  share  of  the 
trade.  A  number  of  representatives  have  been 
sent  out  by  individual  firms  to  open  up  business 
connections  and  study  local  conditions,  but  it  is 
doubtful  whether  in  a  month  or  two  spent  travel- 
ling in  the  Dominion  they  are  able  to  gain  any- 
thing much  more  than  a  superficial  idea  of  things. 
Mr.  Dalton  in  his  reports  has  warmly  adi'ocated 
direct  representation  by  a  responsible  agent  or  firm. 
,  and  undoubtedly  the  best  method  is  for  a  group  of 
manufacturers  to  combine  for  this  purpose  so  as  to 
give  their  agents  a  strong  backing  both  in  quality 
of  material  and  finance,  and  more  especially  to 
share  the  cost  of  carr\nng  local  stocks  of  the  lines 
in  everyday  demand.  The  possession  of  local  stocks 
for  immediate  delivery  is  half  the  battle. 

In  the  past.  English  firms  have  climg  too  rigidiv 
to  the  detnand  for  payment  against  documents 
f.o.b.  or  c.i.f.,  and  as  payment  bv  the  actual  user 
is  sometimes  not  made  for  weeks  or  even  months 
afterthe  material  is  landed,  the  importer  has  been 
handicapped  to  this  extent.  It  is  to  be  hoped 
that  the  banks  will  come  to  the  assistance  of  manu- 
facturers, and  only  by  some  such  means  can  the 
competition  of  other  countries  be  met.  In  most 
cases,  too,  a  knowledge  of  local  conditions  is  more 
valuable  than  a  highly  specialised  knowledge  of  the 
material   itself,   and   it   does  not  necessarily   follow 


that  a  highly  trained  man  from  the  works  will  get 
the  business  until  such  time  as  he  has  become 
familiar  with  the  country  and  its  men  and  methods. 
On  the  other  hand,  the  New  Zealand  representa- 
tion of  some  good  class  manufacturers  is  in  the 
hands  of  firms  who  possess  ver)^  little  technical 
knowledge  of  the  material  they  are  handling,  and 
tliJs  obviously  is  not  as  it  ought  to  be.  The 
Americans  overcome  tliis  either  by  sending  out  a 
better  type  of  man  or  getting  their  local  agent  to 
the  works  to  familiarise  himself  with  their  product, 
or  by  publishing  very  much  more  complete  cata- 
logues  profusely   illustrated. 

Conditions  brought  about  by  the  strife  in  Europe 
have  enabled  competitors  to  come  into  tliis  market 
whilst  Britain  has  been  otherwise  occupied,  and 
it  remains  now  for  the  home  manufacturers  to  take 
up  their  former  position  of  principal  suppliers;  it 
will  not  come  automatically,  but  it  can  be  regained 
by  organised  effort  properly  directed.  We  are  led 
to  believe  that  the  war  period  has  shown  the  ad- 
vantages of  concentrating  on  standard  lines,  each 
works  making  its  own  specialities,  and  by  amalga- 
mation with  other  works  enabling  each  member  of 
a  group  to  handle  the  products  of  the  other.  So 
far  as  the  manufacture  is  concerned,  this  is  good 
news,  but  to  keep  these  works  fully  occupied  and 
enable  them  to  bring  down  the  works'  costs  to  the 
minimum,  better  organisation  of  sales  is  urgently 
needed,  especially  for  export  trade.  It  is  not  suffi- 
cient to  be  content  to  sell  through  bimng  agents 
in  London — ^it  may  be  easier — but  the  works  should 
be  in  direct  touch  with  the  salesmen,  and  the  sales- 
men should  hold  regular  conferences  to  discuss  the 
requirements  of  the  various  markets,  and  the  works 
manager  should  take  his  cue  from  them.  The  old 
policy  of  sending  out  the  material  that  the  works 
produced  with  an  implied  intimation  that  the  buyer 
could  either  take  it  or  go  elsewhere  is  no  use  for 
present-day  conditions;  the  sales  department  should 
lead  the  works  and  not  follow.  Salesmanship  is 
mainly  a  matter  of  personality,  and  the  men  hand- 
ling foreign  trade  should  be  selected  with  as  much 
.care  in  Great  Britain  as  is  done  in  the  States:  once 
chosen  they  should  be  given  to  feel  that  the  whole 
organisation  is  behind  them. 

Just  a  final  w^ord  to  those  engineers,  electricians, 
and  others,  who  may  be  minded  to  emigrate  to  New 
Zealand  in  the  hopes  of  finding  good  positions 
going  begging — ^tbe  developments  indicated  in  the 
first  portion  of  this  article  will  necessarily  take 
time,  and  litWe  or  no  advance  can  be  made  till  the 
schemes  are  definitely  launched  and  the  material 
comes  to  hand,  and  this  will  not  be  yet.  The  cost 
of  living  is  higher  than  in  the  old  countni',  even 
under  normal  conditions,  setting  aside  the  increased 
cost  due  to  the  war.  Rents,  clothing,  and.  in  most 
cases,  food  are  higher  than  in  Great  Britain,  travel- 
ling is  much  more  expensive,  and  to  live  to  the 
same  standard  a  man  requires  a  salary  about  double 
what  he  would  expect  at  home,  other^vise  he  will 
save  little  or  nothing.  In  applying  for  a  post  in 
New  Zealand  he  should  keep  this  in  mind. 


The  Nomenclature  of  Electrical  Vehicles. — The  Elec- 
trical Vehicle  Committee  of  Great  Britain  has  recently  been 
considering  the  question  of  standarcli.?ing  the  nomenclatm-e 
of  electric  vehicles,  and  has  drawn  up  the  following 
terms  and  definitions :  "  Electric  lorry."  to  cover  all 
forms  of  electrical  vehicles  (of  the  industrial  type)  suitablfl 
for  use  on  ordinarj'  roads.  "  Electric  trucks."  to  cover  all 
forms  of  electrical  vehicle  si>edally  constructed  for  i-unning 
about  factories,  workshops,  railway  platforms,  warehouses, 
&c.  "Electric  tractors,"  a  truck  similar  to  the  above,  bu» 
arranced  only  for  hauling  ti-ailer  trucks,  and  not  for  carryin;« 
anything  on  its  own" chassis.  The  Motor  Ti'ade  .Association, 
to  which  the  suggestions  have  been  submitted  for  criticism, 
has  agreed  with  the  recnmmendations  except  tha*it  recoro- 
mends  the  wowi  "  trolly  "  instead  of  "  truck  "  in  the  secemd 
definition. 
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A  Spring;  Terminal  for  Accumulators. 

The  Fuller  Accumulator  Co.,  Ltd.,  of  Chadwell  Heath, 
Esses,  in  conjunutioii  with  Mr.  Archibald  Parker  Welch, 
has  recently  secured  a  patent  iii  respect  of  an  improved  foiin 
of  spring  terminal  for  actiunulators,  the  object  being  to  pro- 
vide a  teiTiiinaJ  which  will  ensure  a  good  contact  between 
the  active  elements  of  the  cell  and  the  external  circuit,  and 
which  is  at  the  same  time  so  arranged  as  to  prevent  its 
corrosion  by  the  electrolyt«.  Eeferrijig  to  the  accompanying 
illustration  (fig.  1).  it  will  be  seen  that  a  tubular  chamber  a 
of  celluloid  or  other  suitable  material  -is  inserted  in  the  cell 
lid  li,  the  top  of  the  tubular  chamber  projecting  above  the 
surface  of  the  lid  to  pre.vent  any  acid  spilt  on  the  lid  from 
running  into  the  interior  of  the  chamber.  The  lug  c  from  the 
active  element  in  the  cell  is  carried  tlirough  the  ba.se  of 
the  tubular  chamber,  and  an  acid-tight  joint  is  made  be- 
tween the  lug  and  the  chamber  by  means  of  an  india-rubber 
bush  E.  covere<l  with  haid  wax,  nm  in  whilst  warm.  A 
celluloid  washer  F  is  then  pushed  over  the  lug  c  and  pressed 
down  on  the  hard  wax,  to  act  as  a  protector  to  the  bush. 
A  tapered  hole  is  drilled  or  cast  in  the  lug  c.  over  which  a 
contact  u  of  bra.'rs,  closed  at  one  end,  is  made  to  slide  freely. 


Fig.  1. — ^FuLr.ER  Spring  Terminal  for  Accomulaiors. 

A  spring  is  placed  in  the  tapered  hole  of  the  lug  c, 
and  in  the  interior  of  the  contact  h.  When  no  pressure  is 
exerted  on  the  spring,  its  normal  free  position  maintains 
the  contact  in  the  position  shown  in  fig.  1.  When  pressure 
is  applied  to  the  top  of  the  contact,  the  spring  is  compressed 
and  the  tapered  portion  of  the  spring  is  pressed  down  into 
good  electrical  contact  with  the  internal  face  of  the  tapered 
hole  in  the  lug.  The  ends  of  the  spring  are  bent  ovir  so 
as  to  be  forced  into  intimate  electrical  connection  with  the 
contact  and  lug  respectively.  The  interior  of  both  the  contact 
and  the  tubular  chamber  is  filled  with  vaseline  to  prevent 
corrosion,  and  to  keep  all  sliding  surfaces  clean  and  lubri- 
cated. It  will  be  seen  that  the  contact  h  and  the  spring 
can  be  readily  removed;  in  cases  where  this  detachabihty  is 
not  desirable  an  altennative  fonn  of  spring  is  used.  The 
upper  portion  of  this  is  wound  to  such  a  diameter  as  to 
spring  tightly  into  the  contact  h.  the  top  end  being  bent  so 
as  to  tend  to  spring  outwards,  and,  scraping  against  the  in- 
side of  the  contact,  it  prevents  the  spring  from  being  easily 
withdrawn ;  this  also  applies  to  the  lower  end  of  the  spring 
when  inserted  in  the  lug  c,  with  the  result  that  the  contact 
and  spring  can  only  be  removed  from  the  lug  by  applying 
considerable  force. 

A   New    High=Voltage   Transformer. 

An  ai-ticle  in  E.T.Z.  describes  a  new  method,  .suggested 
by  F.  Dessauer,  of  constructing  transformers  for  very  high 
voltages  in  such  a  manner  that  the  dielectric  stresses  are  in 
part  transferred  from  the  high-tension  windings  to  portions 
of  the  transfoiTQer  that  can  better  withstand  them.  To 
effect  this  the  transfiji-mer  is  divided  into  two  portions,  one, 
carrying  out  the  ti-ansformation  and  the  other  taking  up  the 
dielectric  sti-ess.  Tests  show  that  the  briisi  discharges 
that  are  so  destructive  to  ti-ansfoim-n-s  of  the  usual  construc- 
tion arc  aljsent  in  transfoiTaers  of  the  new-  description.  The 
now  trajisformers  are  particularly  suited  for  X-ray  work,  and 
afford  means  of  reaching  regions  in  the  Eontgen  "spectrimi  in 
which  effects  analogous  to  those  given  by  radium  are  obtain- 
able. 

The  principle  of  the  device  will  be  trndenstood  by  reference 
to  fig.  2,  showing  a  transformer  far  210  kilovolts.    The  high- 


tension  winding  is  divided  into  sections,  as  sliown  at  tlie 
top;  of  the  diagram.  The  primary  ciicuit  is  composed  of  a 
series  of  transfonners  with  ratios  approximately  1  :  1.  Tiio 
mid-ix>int  c  of  the  high-tension  wintling  being  at  earth  ix)ten- 
tial.  the  potentials  in  kilovolts  of  the  various  parts  of  the 
combination  are  shown  in  the  figures  on  the  diagram.  It 
will  be  noted  that  for  a  total  voltage  of  210  kv.  no  pajt  of 
the  assemblage  is  exposed  to  .a  stress  exceeding  35  kv.  The 
cost  of  a  tninsfoniicr  of  this  tyi)e  is  only  slightly  greater  than 


«:     '    7«        /ay 


Fig.  2.— Diagram  ok  Hioh-voltage  Tranm-ormer. 


that  of  the  types  hitherto  in  use,  as  the  exti^a  cost  of  the 
additional  secondary  transformers  is  nearly  balanced  by  the 
cheaipening  in  the  construction  of  the  high-tension  winding. 
The  diagram  should  be  taken  as  typical,  but  a  variety  of 
other  combinations  on  the  same  principle  is  possible.  Tho 
arrangement  has  the  further  advantages  of  enabling  the  parts 
to  be  manufactured  in  series,  and  of  permitting  the  easy 
replacement,  or  cutting  out  of  circuit,  of  defective  parts. 

Ross    Anti-Vibration    and    Shock-proot   Device. 

Our  illustration  (fig.  3)  shows  a  device  which  enables 
nieta.Uio-filament  lamps  to  be  used  'where  previously  it  has 
been  found  inexpedient  to  use  the  more  efficient  one-watt  or 


Fig.   3. — Ross    A-Nti- Vibration  Lami'  Fitting   (Sectional 
Elevations,  and  Disk  with  Glass  Removed). 


half-watt  lamps.  The  fitting  in  question  has  been  tos'ted, 
we  understand,  under  the  most  sevei'e  conditions  on  boa.rd 
ship  and  under  gun-fire,  also  by  vibration  set  up  by  a  pneu- 
matic hammer,  and  in  no  instance  has  a  metallic-filaraenfi 
lamp  be^n  broken  when  fitted  to  the  anti-vibration  disk, 
although  carbon-filament  lamps  in  the  vicinity  of  this  test, 
and  fitted  in  ordinary  lampholders,  have  been  destroped. 

All  forms  of  spring  devices  have  been  previously  tried 
without  success  owing  to.  the  sensitive  nature  of  the  lamp 
filaments  and  the  fact  that  the  springs  tbera.'^lve.':,  having 
to  be  made  of  a  stouter  material  than  the  lamp,  filaments. 
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conveyed  the  vibration  to  the  lamp,  thus  making  the  fila- 
ment sag,  short-circuit,  and  ultimately  break.  Further, 
when  subject  to  shock  or  wind  pressui'e  the  springs  did  not 
prevent  the  lamp  from  side  swinging  and  being  broken 
against  the  inside  glass  or  reflectoir  shade. 

In  the  device  sho'mi  there  is  no  connection  between  the 
outer  fitting  and  lampholder  through  which  vibration  can 
be  conveyed,  whilst  at  the  same  time  the  lamp  is  held 
rigidly  in  position,  all  vibration  being  damped  out  or  dissi- 
pated before  it  reaches  the  lampholder.  The  device  is 
mechanically  strong  and  unaffected  by  heat  or  atmospheric 
conditions,  and  will  readily  dissipate  heat  set  up  when  half- 
watt  lamps  aire  used.  It  can  be  adapted  for  use  on  board 
ship,  train,  or  tramcar,  factories,  &c.,  wherever  vibration 
or  shock  exists.  The  fitting  can  readily  be  made  into  a  pen- 
dant, bracket,  back  plate,  or  pipe-pendant  fitting  by  simply 
exchanging  the  position  of  the  plug  and  the  supporting  arm. 
The  fitting  is  also  made  watertight  by  means  of  a  rubber 
washer  through  which  the  -n-ii-es  pass;  no  wood  blocks  being 
required  in  order  to  finish  off  the  ainnouring  or  lead  cover- 
ing of  the  cables. 

The  device  would  also  seem  to  be  suitable  for  the  protec- 
tion of  dehcate  instmments,  clocks,  watches,  &c.,  for  aero- 
planes and  such  hke.  The  .sole  rights  of  manufacture  have, 
we  understand,  been  assigned  to  the  Engineering  Supplies 
Co.,  i^D.,  of  Lyndhurst  Street,  Thomaby-on-Tees,  and  Sta- 
tion Works,  Allison  Street,  Stockton-on-Tees. 

A   Portable  Generating  Set. 

The  "  42  CM."  portable  generating  .set  which  we  illusta-ate 
below  (fig.  4),  built  by  the  Aster  Engineering  Co.  (1913). 
Ltd.,  Wembley,  Middlesex,  was  designed  and  supplied  dur- 
ing the  war  in  fair  quantities  to  one  of  the  AUied  Powers, 
and  was  largely  used  as  a  power  unit  for  field  searchUghts, 
a«  well  as  for  fortress  use.  It  was  fitted  with  a  specia.lly 
light  portable  projector  mounted  on  a  pedestal,  and  a  con- 
siderable length  of  cable  was  provided  with  the  set,  which 
was  wound  on  a  drum-  with  sUi)-rings,  so  that  the  pro- 
jector could  be  situated  some  distance  from  the  power  unit 
when  desired.  As  regards  the  set  itself,  the  engine  has  four 
t  ylinders  65  mm.  in  diameter,  with  a  piston  stroke  of  100  mm., 
:ind  is  direct  coupled  to  the  dynamo.  The  engine,  dynamo, 
;ind  radiator  are  mounted  on  light  longitudinal  channels, 
which  ai'e  supported  upon  short  bent-iron  feet,  four  in  num- 
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ber.  The  coupling  between  the  engine  and  dynamo  is  of 
the  flexible-leather  disk  type.  The  radiator,  which  is  of 
automobile  pattern,  is  of  aluminium,  in  order  to  reduce  the 
weight  of  the  equipment  as  much  as  possible.  The  circula- 
tion is  partly  thermo.static,  and  is  assisted  by  a.  small  gear 
driven  pump  at  the  front  end  of  the  cam  shaft.  The  fuel 
tank  is  mounted  over  the  dynamo,  and  close  to  it  is 
placed  a  light  iron-fj-amed  switchboard.  Hand  rails  are 
attached  to  the  longitudinal  channels,  by  means  of  which 
tour  men  are  enabled  to  move  the  set  about  from  place  to 
place  when  required.  The  output  of  the  set  is  about  4  kw. 
It  should  be  noted  that  a  fan,  driven  by  a  belt  from  the 
•  ■ngine.  is  fitted  behind  the  radiator,  and  this,  in  conjunction 
^'.ith  the  pump  before-mentioned,  carries  out  the  cooUng  of 
ihe  engine  in  a.  .satisfactory  manner. 


Photographic    Meter    Readings. — The   Detroit   Edison 

Co.  is  uniner  a  special  camera  for  taking  "  load-test "  meter  readings 
to  establish  customers'  flemand  charefes.  A  refrular  meter-readingr 
camera  was  rebuilt,  so  that  now  photographs  are  taken  showinsr 
in  the  picture  not  only  the  meter  reading  but  a  watch  dial  with 
the  time  of  reading  and  also  the  name  and  address  of  the  customer. 
The  photographic  readings  have  shown  their  value  in  a  number  of 
instances  where  differences  of  opinion  have  come  up  with  regard 
to  the  correctness  of  load  curves.  For  example,  in  a  case  where  a 
customer  raised  an  objection  to  his  bill  on  the  ground  that  readings 
were  not  taken  exactly  one  hour  apart,  the  production  of  an  actual 
photograph  of  his  meter,  with  the  time  of  taking  shown  on  the 
same  film,  satisfied  him  as  to  the  correctness  of  the  load  test. 


We  have  received  from  Mr.  Leon.\ed  G.  Tate,  General  Secre- 
tary to  the  National  Federated  Electrical  Association,  a  copy 
of  the  following  letter,  embodying  an  agreement  which  haa 
increased  the  hourly  rates  for  electrical  wiremen  and  their 
assistants  by  an  average  of  2d.  per  hour  aU  over  the  country. 
The  exact  details  of  the  wages  have  to  be  agreed  in  each 
locahty,  and  Mr.  Tate  is  now  receiving  reports  from  the 
Branches  of  the  agreements  that  are  being  arrived  at :  — 
Ministry  of  Labour, 

Montagu  House,  Whitehall,  London,  S.W. 
January  29f/i,  1919. 
Sir, — I  am  directed  by  the  Minister  of  Labour  to  refer  to 
your  letter  of  January  29thj  enclosing  copy  of  an  agreement 
airived  at  on  January  23rd,  1919,  by  the  National  Joint  In- 
dustrial Council  for  the  electrical  contracting  industry,  as 
set  out  below,  and  to  say  that  the  Minister  approves  the 
agreement  on  the  understanding  that  the  local  agreements 
come  to  in  pursuance  of  this  general  agreement  are  .submitted 
for  his  consideration. 
The  National  Joint  Industrial  Council  for  the  Electrical 

Contracting  Industri. 
Agreement  arrived  at  re  i7-hour  week   {January  23r(J,  1919.) 

1.  That  the  standard  hours  of  work  be  47  per  week.  The 
rate  of  pay  per  hour  shall  be: — Pre-war  rate  of  district 
multipUed  "by  53,  add  28s.  6d. ;  divide  the  sum  by  47  to 
obtain  the  hourly  rate.  Plus  12J  per  cent,  bonus  where 
apphca.ble. 

The  exact  rate,  for  any  distaict  imder  the  above  arrange- 
ment shall  be  settled  locaUy,  and  in  the  case  of  disagreement 
shall  be  settled  by  the  Chairmaji,  Vice-Chairman,  and  Joint 
Secretaries  of  the  N.J.I.C. 

2.  That  in  districts  where  levelling  up  has  occiirred  during 
the  war.  an  adjustment  shall  be  made  as  required  to  give 
effect  to  such  levelling  up.  In  such  cases  the  exact  hourly 
rate  shall  be  sett-led  in  the  district,  and  in  the  event  of  dif- 
lerenoe,  shall  be  settled  bv  the  Chairman  and  Yice-Chairman 
of  the  N.J.I.C. 

3.  That  this  alteration  shall  apply  to  the  first;  full  working 
week  following  Monday,  January  27th. 

4.  It  is  provided  that  after  this  agreement  comes  into  effect 
there  shall  be  one  break  only  of  not  less  than  45  minutes 
duration  in  the  ordinary  full  working  day. 

5.  Starting  and  stopping  time  to  be  settled  locally. 

6.  This  Council  is  agreed  that  overtime  is  to  be  deprecated, 
and  is  contrary  to  the  spirit  of  the  application  for  a  shorter 
working  week.  It  is  agreed  that  systematic  overtime  should 
be  abolished,  and  that  any  overtime  should  only  be  worked 
when  absolutely  necessary. 

I  am.  Sir,  Your  obedient  servant, 

(Signed)  H.  J.  Wilson. 
Leonard  G.  Tate,  Esq., 

The  National  Federated  Electrical  Assn., 

11,  Southampton  Row,  W.C.  1. 


THE'-RELAV     AUTOMATIC     TELEPHONE 
SYSTEM. 


Just  before  the  outbreak  of  war— in  our  issue  of  July  3rd, 
1914 — we  announced  the  development  of  the  new  Betulander 
relav  automatic  telephone  system,  in  which  the  whole  of  the 
operations  are  carried  out  by  simple  relays,  and  we  stated 
that  in  our  opinion  it  constituted  an  epoch  making  advance 
in  automatic  telephony.  The  war  has  naturally  hmdered 
progress  in  this,  ,as  in  other  affairs,  but  we  have  never 
wavered  in  our  conviction  as  to  the  inherent  excellence  of 
the  relay  svstem.  By  the  courtesy  of  the  P^lay  Automatic 
Telephone  'Co.,  Ltd.,  the  ownei-s  of  the  British  patents,  we 
have  now  been  favoured  with  a  copj  of  a  report  received 
from  Stockholm  on  the  work-ing  of  the  semi-automatic  ex- 
change there  on  the  relay  system,  in  connection  with  the 
State  telephone  system.  The  report  applies  to  a  system  which 
is  doing  public  service,  a  1,000-line  mstaUation,  of  which  450 
lines  are  working.  It  shows  a  mai'vellous  record  of  reliability, 
only  24  faults  in  all  having  occurred  in  19  months.  The 
following  is  an  abstract  of  the  report :—  ,   ,  „^       ,       ., 

The  automatic  plant  has  a  capacity  of  1,000  subscnbers 
and  10  per  cent,  talking  possibihties;  450  subscrib«-s  are  at 
present  connected,  with  three  operators  at  work.  The  plant 
is  working  together  with  local-battery  stations,  as  weU  aa 
with  central-battery  stations  of  several  different  systems. 
An  accumulator-battery  for  86  volts  and  150  ampere-hours 
supplies  the  necessarv  energy,  and  during  the  chargmg  the 
voltage  amounts  to  40.  but  the  plant  works  just  as  weU  at 
35  as  at  40  volts.  EveiT  connection  takes  an  average  or 
about  1-li  amp.  The  greatest  current-strength  for  a  con- 
nection amounts  to  about  2.5  amps.,  durmg  scarcely  one-fatth 
of  a  second.  For  a  taJk-ing  period  0.3-25  amp.  is  used  during 
some  I'll  seconds,  i.e.,  the  average  lensith  of  a  connection. 
The  whole  of  the  connecting-tune  for  a  three-figured  number, 
including  searching,  selecting,  and  connecting  is  1.2  seconds. 
The  searching  for  an  idle  trunk  and  connecting  to  a  tree 
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operator  takes  something  between  one-tenth  and  one-Cfth  of, 
a  second,  and  certain  tests  have  given  the  result  that  a 
trained  operator  can  effect  up  to  1,600  connections  hourly. 
Five-figured  numbers  will,  including  selecting,  searching, 
and  conuecting.  take  about  2  sec-<mds.  Owing  to  the  quick- 
ness of  the  connections,  only  a  biuglo  key-set  is  needed  for 
each  operator. 

The  automatic  plant  has  been 'at  woik  durmg  19  months, 
and  the  total  of  the  completed  connections  during  that  time 
amounts  to  I, •2-26,104.  To  these  are  to  be  added  about  15  pex 
cent,  non-completed  connections,  i.e.,  calls  for  engaged  sub- 
scribers. All  the  faults  during  that  time  have  only  amounted 
to  24,  or  one  fault  on  .51,087  completed  connections.  There 
were  15  relav-faults.  making  only  one  in  81.740  completed 
connections.  "There  has  been  only  one  soot-fault  in  the  relay- 
contacts  on  175,157  completed  connections,  and  this  is  very 
remarkable,  in  view  of  the  fact  that  the  officials  at  the  start 
were  of  opinion  that  faults  of  this  kind  would  be  so  numerous 
that  thev  would  prevent  the  practical  use  of  the  relay  system. 
The  result  is  all  the  more  remarkable  as  the  numberof  relay 
operations  for  the.=ie  connections  amoui.ts  to  26,273,550,  with 
a  total  of  contacts  of  about  105,094,200.  No  parts  whatever 
have  been  exchanged,  with  the  exception  of  two  condenscxs 
and  two  lamps.  No  number  not  wanted  has  ever  been  re- 
ceived through  the  plant.  The  only  contacts  which  have 
been  cleaned  are  seyen  sooted  contacts. 

ITie  foi-egoing  relates  to  pubUc  service;  but  even  a  bettca- 
loi-ord  is  shown  by  a  small  private  installation  which  the 
company  has  had  at  work  for  2J  years,  and  on  which  no 
faults  at  all  have  developed. 


CORRESPONDENCE. 

Letters  received  by  %s  after  B  P.M.  ON  TUESDAY  cannot  appear  until 
the  foUouring  week.  Correspondents  should  forward  their  eonmiuni- 
catmm  at  the  earliest  possible  vwrnent.  No  letter  can  be  published 
unless  we  have  the  writer's  namt  and  address  in  our  j)ossession. 


The  Shorter  Working  Week. 

With  this  arrangement  it  is  necessary  to  have  four  men  for  each 
position,  three  on  shift  and  one  spare  man  every  week,  all  taking 
their  turn  around  shifts  : — 

(1) 

3rd  Week, 
Wed.  night. 


1st  Week.  2na  Week. 

Thurs,    7a.m— 3  p.m.    3pjD.— llp.m 


4th  Week. 


Sat.  . . 
Sun... 
Mon. 


7  a.m.— 3  p.m.  3  p.m.— 11  p. 

7  a.m. — 3  p.m.  3  p.m. — 11  p.i 

7a.m.— 3 pjn.  3p.m.— lip. 

Off  3  p.m.— 11  D. 
3p.ro.-llp 


Wed.       3  p.i 
Total  brs... 


i.-ll  p.n 


Tues.  night. 
11  p.m.— 7  a.n 


11  p.i 


11  p.m.— 7  ! 
llp.m.— 7  ( 
11  p.m.— 7  ! 
11  p.m.— 7  f 
11  p.m.— 7  I 

Off 


(2) 


Sat.  , 
Sun.. 


1st  Week. 

7a.m.-3p.m 

Off 
3  p.m.— 11  p.n 

3p.m.— 11  P'T 

3  p.m.-ll  p.n 


Sat.  night, 
n  p.m.— 7a.m 

Sun.  night. 
11  p.m.— 7  a.n: 


3rd  Week. 
Wed.  night. 
11  p.m-7  a.m 
llp.m.    Tfi.n 

11  p.m.  -  7  a.n 

Off 


(Spare  man)  7  a.m.— 
3   p.m.,    or  8—11 
p.m.,  or  8  a.m. — 
Sp.m.dhr.  din.) 
ditto, 
ditto. 
Off. 
7  a.m.— 3  p.m. 
7  a.m.— 3  p.m. 

7  am.— 3  p.m. 


^.m. — 3  p.n 
i.m.-3p.n 


3  p.m.-ll  p.m.    11  p.m.— 7  i 
3  p.m.— 11  p.m.    11  p.m.— 7  i 


If  47  hours  is  required,  then  knock  four  hours  off  spare  man's 
time.  Note,  with  above  arrangements,  the  spare  men  would  be 
divided  into  two  sets.  One  set  working  Monday,  Tuesday,  and  Wed- 
nesday, the  other  Thursday,  Friday,  and  Saturday  every  week  ;  also, 
every  man  has  one  Sunday  in  four  a  clear  day  off,  which  is  what 
everyone  wants,  also  a  fourth  man  ia  a  great  advantage  to  have  in 
case  of  illness,  as,  with  only  three,  it  means  the  others  have  to  do 
12  hours  continuously  until  the  sick  man  returns. 

P.  Balfre. 

London,  S.E.,  February  \st,  1919. 


The  apportionment  of  the  hours  between  the  three  shifts 
aggregates  141  hours  in  the  three  weeks,  but  the  hours  from 
noon  in  one  week  to  the  corresponding  noon  in  the  next 
week  vary  in  three  consecutive  weeks  for  the  same  set  of 
workers  a>ccording  to  the  day  of  the  week  chosen  for  the 
start  from  a  maximum  of  .59-32-50  to  a  minimum  of  42-51-48. 
There  is  also  no  explanation  of  how  the  station  is  run  during 
the  27  hours  of  each  week  which  is  unallotted  to  these  three 
ishifte,  whether  by  a  shift  working  extra  time,  and,  if  so, 
which  shift,  or  what  other  staff  may  be  available.  The  hours 
at  which  the  changes  of  shift  are  made  are  no  doubt  the 
rao^  convenient. 

Inquirer. 

January  30fh,  1919. 


The  Need  of  Co-operation  Anion;;(  the  Smaller 
Manufacturers. 

The  discussion  wliich  has  lnvn  taking  place  in  your  papeir 
under  the  above  ln'.uling  wouKI,  i  Mik.'  it,  lack  of  pui-pose 
were  it  not  intended  to  explain  ihe  <l<f.  ical  nianufai'turom' 
inability  to  comijete  successfully  in  tlic  lnMMgn  markits  (>ne 
of  the  reasons  may  or  may  not  be  the  lack  of  (»-oporation 
referred  to  by  Mr.  Siddeley ;  but,  to  my  mind,  this  factoi-, 
even  if  it  has  a  bearing  on  the  matter,  is  certainly  of  a, 
secondary  order.  I  believe  thoie  is  in  England  a  great  scope 
foil'  intelligent  co-operation,  but  this  is  not  ,sf>  \'itaJly  nodded 
among  .small  hrms  as  it  is  withia  the  organism  of  kirgcr 
concerns. 

I  entirely  agree  with  the  views  so  clearly  .set  forth  li.\-  Mr. 
Bray  with  regard  to  the  superioiity  f»f  small  ooni-i  ins  as 
compared  with  larger  ones,  but  is  the  capit.al  inv<'-ted  in 
small  concerns  suflicient  for  commercial  ventures  .ibntid"  It 
seems  to  me  that  the  fights  in  the  inteJTiational  a.rena  should 
be  borne  by  the  lai-ge  concerns.  The  inability  of  such  roti- 
cems  to  do  so  is,  to  my  mind,  to  be  ascribed  to  the  prc.-fcnt 
system  of  directorship. 

Directors  of  large  finns  have  seldom  large  financial  inter- 
ests at  stake,  as  the  leading  men  of  small  firms  have.  Direc- 
tors, if  not  only  financially  intciested  in  the  fiim  they  direct, 
ought  to  be  capable  of  intelUgent  contribution  to  its  success. 
They  ought  to  be  animated  and  in.spiivd  by  enginei-'ring 
knowledge  or  by  large  commercial  vision,  and  be  the  central 
energising  forces,  ratlier  than  a  damping  body,  ivtairding 
progress  and  high  achievcinont.s.  The  fabric  of  .sfucci'ss  in 
the  commercial  world  competition  is  very  hard  to  build,  and 
its  pillars  are  knowledge,  constant  c.-u'e,  enthusiasm,  and 
faith. 

N.   Pensabene=  Perez. 

liondon,  N. W.  4,  January  %th,  1919. 


Electricity  on  Board  Ship. 

I  read  the  most  interesting  articles  in  your  issue  of  Janu- 
ary 31st  with  a  real  feeling  that  at  long  last  marine  elec- 
trical engineering  is  coming  into  its  own.  I  wiw  .stnack 
with  the  sta.tement  that  the  fheostatic-controUed,  comixiund- 
wound  D.c.  motor  acting  direct  on  the  mechanical  yt-coring 
gear  required  no  less  than  300  H.P.,  whilst  the  wi-cj-lled 
"  hydraulic-electric   system  "    required   only    1-50   h.p. 

What  is  meant,  I  think,  by  the  statement  is  that  It  took 
a  300-H.P.  frame  motor  at  some  given  speed  to  produce  the 
torque  necessary  to  do  the  duty  in  20  seconds,  but  mily  a 
150-H.p.  motor  at  a  higher,  and  possibly  standard,  sucrd  to 
drive  the  hydrauhc  pumps  to  enable  the  "  hydraulic"  imitor 
to  produce  the  torque  necessary  to  put  the  rudder  owr  in 
30  seconds,  which  is  probably  nearer  the  taiith. 

With  properly  designed  "  dirett  electric  "  driving,  much 
less  electrical  energy  is  required ;  in  one  case  which  I  I  lave 
recently  worked  out  for  a  very  large  firm  of  Diesel-en gined 
shipbuilders  at  Copenhagen,  the  saving  in  fuel  energy,  as 
compared  with  "  hydraulic-electric  "  steering  is  as  ruiich  a.s 
40  per  cent.,  whilst  the  deadweight  and  first  cost  i.s  con- 
siderably less. 

Experience  has  proved  that  the  ordinary  d.c.  motm-  with 
contactor,  reaistanoe  aa-mature  control,  should  not  be  iif-ivj ; 
it  waste.s  very  considerable  energy  during  the  shoi't-po-iod 
operations  of  i-udder  driving,  and  is  costly  and  heaw  ,  and 
liable  to  breakflown. 

Dynamic  braking  is  ,a  feature  which  should  be  deiii.iiide<i 
by  all  shipowner's.  The  "  Paa'aigom  "  poly)iha«!  steering  iieaar 
is  pare  dii-ect-acting,  synchronous,  and  ha.s  all  the  eflic lent 
follow-up  features  of  up-to-date  steering  plant;  frequency 
controls  speed,  and  not  temperature. 

The    features   embodied    in    this   modern    electrical    i>ower 
.system  are  also  highly  suitahle  for  anchor-winch  operation, 
.i^mmunition-hoist   operation,'    and   also   for   the  operation   of 
guns  and  turrets  and  searchlight  remote  control. 
WilUam   P.    Durtnall, 

M.I.Mar.E.,   M.I. Loco. E. 

London,  S.W.,  February  2nd,  1919. 


The  I.E.E.  and  National  Electricity  Supply. 

Your  comments  on  the  views  of  the  Committee  set  up  by 
the  Council  of  the  Institution  of  Electi-icul  Engineei-s  to  deal 
with  the  Board  of  Trade  Power  Supply  Pieport  are  well  justi- 
fied, and  with  your  leave  I  would  hke  to  cairy  the  ciitioism 
a  httle  fm-ther. 

The  Committee's  letter  opens  with  an  impressive  statement 
as  to  the  importance  of  .1.  cheap  and  abunda.nt  sujiply  of 
electricity  to  the  industries  of  the  country,  but  its  recom- 
mendations are  entirely  unprogressive  and  reactionai  >■. 

It  is  difficult  to  see  how,  if  the  Board  of  Commi.  --ioners 
is  not  to  be  given  administrative  powers  or  authc.ity  to 
set  up  District  Boards,  to  both  of  which  the  Commitf*  ■  oKesrs 
strenuous  objection,  we  are  going  to  be  any  nearer  to  a 
reconciliation  of  the  conflicting  interests  which  at  present 
retard  the  development  of  power  supply  Without  thr  grant- 
ing of  such  powers,  and  without  the  general  legislation  vhioh 
the  Committee  deprecates,  how  are  the  present  Iegislati\fi  re- 
strictions to  be  removed,  and  how  can  the  Government  give 
financial  assistance?  • 

In  general,  the  effect  of  the  Committee's  proposals  would 
be  to  deprive  the  Boanl  of  Trade  Eepoit  of  its  construotiTe 
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featiires.  and  to  leave  matters  pretty  much  where  they  axe 
at  present.  The  reference  to  the  Railway  and  Canal  Com- 
miasion,  which  is  held  up  as  a  model  for  the  new  Board  of 
Commissioner,  is  most  unfortunate  in  \iew  of  the  httle 
good  which  that  body  has  ever  been  able  to  do  for  the  rail- 
wa\s  (an  expression  of  opinion  on  the  working  of  this  Com- 
mission may  be  found  in  the  leading  ai-ticle  of  the  Iron  and 
Cual  Trades  Review  of  December  STth,  1918). 

It  is  deploi-able  that  the  Institution  should  not  only  fail 
to  take  advantage  of  the  pubhc  opinion  which  has  been 
aroused  in  favour  of  the  development  of  electrical  power 
supply,  but  representing,  as  it  does,  the  interests  which 
ilovemment  assistance,  would  benefit,  should  take  up  an 
a,ttitude  so  prejudicial  to  its  own  welfare. 

As  some  explanation  of  the  action  of  the  Council  of  the 
Institution  in  the  matter,  it  should  be  known  that  the  terma 
of  reference  to  the  Committee  set  up  by  the  Council  were 
to  consider-  the  Electrical  Trades  and  Power  Supply  Reports, 
ajid  to  report  thereon  to  the  Council.  The  Committee,  how- 
ever, acted  in'egularly  by  sending  its  conclusions  in  the 
form  of  the  letter  in  question  direct  to  the  Board  of  Trade 
without  reference  to  the  Council,  and  by  so  doing  committed 
the  Institution  to  an  expression  of  opinion  which,  I  submit, 
is  more  that  of  the  other  parties  to  the  Committee  than  of 
the  Institution. 

My  fear  is  that  the  views  of  the  Committee,  coming  as 
they  do  from  a.  body  which  purports  to  represent  the  whole 
electrical  industry,  and  more  particularly  its  technical  side, 
may  be  taken  to  depreciate  the  well-considered  opinions  of 
the  eminent  authorities  who  have  examined  the  question  in 
all  its  bearings  duiing  the  last  two  or  three  years,  and  may 
be  u>t?d  in  opposition  to  the  legislation  which  the  Govern- 
ment has  in  hand.  I  am.  therefore,  of  opinion  that  steps 
should  be  taken  by  members  of  the  I.E.B.  to  secure  the 
repudiation  of  the  views  of  the  Committee,  as  I  cannot  think 
that  from  a  professional  standpoint  those  views  are  likely 
to  meet  with  favour. 

C.   H.  Marshall, 
Member  of  Council,  Institution  of  Electrical  Engineers. 

Miiidlesbrough,  February  1st,  1919. 


almost  manufactured  to  stock;  the  former  cannot  be  photo- 
graphed in  situ,  the  latter  can,  but  with  difficulty.  Where 
lihe  work  is  thus  repetition  work,  one  cannot  make  a  long 
story  of  it.  M  reover,  the  mains  engineer  is  usually  an 
enthusiast,  and,  ike  most  enthusiasts,  is  immensely  interested 
in  details,  so  that  he  finds  it  difficult  to  view  his  subject 
broadly  and  to  convey  an  inteUigible  aocoimt  of  the  whole 
scheme  to  a  visitor.  Hence  it  is  not  easy  to  describe  the 
mains.— Eds.  Elec.  Rev.] 


We  are  interested  to  see  your  comment  on  the  letter  sent 
by  the  Institution  of  Electrical  Engineers  to  Sir  Albert  H. 
Stanley,  P.O.,  M.P.,  President  of  the  Board  of  Trade.  It 
seems  unfortunate  that  the  Institution  did  not  bring  the 
matter  before  the  p«eople  interested  with  a  view  to  discus- 
sion before  issuing  the  report  pm-poiiing  to  convey  the  views 
of  the  majority." 

The  views  of  this  company,  expressed  at  a  directors'  meet- 
ing held  on  October  9th  last,  aire  as  follows: — That  to  eUmJ- 
nate  all  executive  pov»'ea-s  of  the  proposed  Electricity  Com- 
missioners would  not  be  in  the  best  interests  of  the  rapid 
and  economical  development  of  electricity  in  this  country. 

The  constructive  criticism  of  our  company  would  be  that 
no  pr.  ivisdon  has  been  made  for  the  Commissioners  to  acquire 
the  gas  interests  ol  this  country.  V*'e  consider  the  Com- 
missi, mers  should  have  power  to  acquire  the  gas  undertaking.'? 
as  v.rl[  as  electricity  .supply  undertakings  in  any  district 
vvherc  the  national  scheme  of  power  supply  is  inaugurated. 
We  ui'rive  at  this  conclusion  for  the  following  iieasons,  viz  :  — 

1.  In  equity  the  State  power  supply  should  not  be  in  com- 
petition with  the  private  and  municipally-owned  gas  under- 
takings. 

2.  lender  the  pi'oposed  national  scheme,  gas  engineers  and 
chemists  will  be  required  for  the  proper  utihsation  of  coal, 
as  outlined  by   the  Coal   C-onservatiou   Sub-Committee. 

The  Suffolk   Electricity   Supply   Co.,   Ltd. 

Napier  Prentice,  Secretary. 
Felixstowe,    February   3rd,   1919. 


The  Mains  Department. 

Your  recent  article  on  the  extensions  at  Sheffield,  Ulusfcrat- 
ing  Die  sub-statdous,  was  vei'y  interesting,  and  quite  an 
exception,  as  generally  in  such  cases  the  mains  depaiiment 
is  entirely  left  out.  One  wonders  why.  Is  it  beca.use  there 
is  nothing  new  to  leaim  about  mains?  or  is  it  a  case  of  '"  out 
of  si(.;ht,  out  of  mind'".'  Surely  "mains"  are  of  eqiKil 
ianpoitance  as  any  other  part  of  the  station,  and  have  to  be 
as  frequently  extended  or  replaced  with  larger.  Yet  the 
fact  remains  they  seem  to  pass  unnoticed,  almost  uncared 
for,  except  by  those  in  direct  charge  of  them. 

So  I  am-requesting  you,  Mr.  Editor,  to  whom  we  look  to 
a  certain  extent,  to  keep  us  well  informed  of  up-to-date 
practice,  v.ith  regard  to  sub-stations,  mains,  switchgear, 
&c.,  to  include  the  same  in  the  descriptions  of  such  installa- 
tions which  you  pubhsh  from  time  to  time.  I  am  quite  sui'o 
these  will  be  appreciated  by  all  mainsmen.  There  must  be  a 
good  many  towns  where  the  mains  have  been  overloaded 
to  a  terrific  extent,  owing  to  the  growth  of  power,  heating 
and  cooking  loa3s.  WiU  "  G.W.S.,"  or  some  other  able  man, 
give  us  the  benefit  of  his  experience  under  such  conditions? 

Sub'Station. 

[The  distributing  system  often  represents  half  the  total 
expenditure  of  an  undertaking;  but  it  seldom  offers  much 
ina.terial  for  a  descriptive  article.  One  yard  of  paper-in.«iu- 
lated  L.s.  cable  ia  very  like  another,  and  sub-etations  are 


A   Protective   Association   for  Non=TechnicaI   OiBcials. 

With  reference  to  a  letter  appearing  in  last  week's  Review, 
suggesting  the  formation  of  an  association  on  the  lines  of 
the  E.P.E..\.  for  the  non-technical  staff,  i.e.,  chief  clerks, 
accountants,  &c.,  of  electrical  supply  undertakings,  I  beg  to 
say  that  I  am  heartily  in  agreement  with  the  cause.  This  is, 
no  doubt,  a  most  opportune  time,  and  I  thank  you  for  your 
courtesy  in  allowing  us  an  opporttmity  of  an  interchange  of 
views  on  this  matter.  Without  entermg  into  minute  detaila 
as  to  w;^y  such  an  association  should  be  formed,  I  think 
that  if  one  were  formed  exclusively  of  chief  clerks,  accoim.t- 
ants,  &c.,  it  would,  in  my  opinion,  be  unsuccessful,  and 
most  certainly  not  effective,  unless  it  included  in  its  mem- 
bership all  the  clerical  staff  from  the  secretary  or  chief  clerk 
downwards;  of  course,  a  qualifying  period  should  be  made 
operative. 

W  hy  not  make  a  united  application  to  the  E.P.E.A.  for 
admission  to  membership?  Although  I  know  we  are  not 
qualified  engineers  possessing  technical  skiU,  we  aU  of  us 
must  have  a  technical  knowledge  appertaining  to  our  duties, 
and  if  the  E.P.E.A.  include  draughtsmen,  I  do  not  see  why* 
they  should  not  make  their  Association  stronger  stUl  by 
admitting  us  to  membership.  We  axe  ah,  I  assume,  on  the 
salaiied  staff  of  our  undeiiakings,  and  practically  on  a  level 
status  with  the  assistant  engineers,  yet,. in  view  of  the  recent 
awai'd  granted  to  members  of  the  E.P.E.A.,  I  am  afraid  our 
status  will  be  considerably  lowered  in  comparison;  if  equal 
treatment  is  not  meted  out  to  all  the  staff,  whether  members 
of  the  E.P.E.A.,  technical '  or  non-technical,  it  is  grossly 
unfair. 

No  time  ought  to  be  lost  in  considering  this  question,  and 
I  should  like  to  be  put  in  communication  with  other  gentie- 
men  interested  in  this  subject. 

Accountant  and  Chief  Clerk. 

January  ■2Sth,  1919. 


Your  correspondent  "  Non-Technical "  advocates  another 
means  of  absorbing  valuable  power  needlessly.  In  the 
opinion  of  many  there  is  no  need  for  a  separate  association 
for  chief  clerks,  accountants,  costs  clei-ks,  &c.,  in  electrical 
undertakings  any  more  than  in  other  businesses,  and  we 
have  found  all  our  needs  amply  catered  for  by  an  ingenious 
guild  system,  embracing  the  non-technical  men  in  this  and 
other  industries,  such  as  engineeaing,  iron  and  steel,  and 
coUiei-y  trades. 

The  National  Union  of  Clerks,  having  been  compelled  to 
perfect  this  system  of  sectionalising  its  national  membership, 
has  evolved  a  co-ordinated  policy  for  each  of  the  sections, 
and  if  your  correspondent  and  others  in  the  electrical  indus- 
try win  only  come  along  and  join  the  40,000  members  already 
enrolled,  it  will  save  the  energy  necessary  for  the  formation 
of  a  compai-atively  weak  association. 

We  want  these'  problems  solved  quickly,  but  not  experi- 
mentally, and  as  the  Union  has  about  a  dozen  organisers  and 
branches  all  over  tlie'British  Isles,  the  organisation  is  there 
for  use  as  and  when  we  reahse  the  need.  Too  many  associa- 
tions and  all  too  few  membei-s  has  been  the  rock  oo  which 
we  spht.  "  In  unity  alone  lies  strength,"  therefore  unite 
and  conquer. 

Electrical. 

January  mth,  1919. 

I  have  read  with  interest  the  letters  which  have  appeared 
in  the  Electrical  Review  of  the  31st  ult.,  and  also  the  letter 
from  "Non-Technical  "  in  the  previous  week's  issue,  and  I 
should  like  to  take  this  oppoi'tunity  of  drawing  youi-  corres- 
pondents' attention  to  this  Association.  Formed  in  Apiil, 
1918,  by  members  of  the  clerical  staff  of  many  undertakings 
in  Loudon,  at  a  tune  when  it  was  necessary  for  some  ade- 
quate representation  to  be  made  in  resiject  of  the  wai-  bonus 
question,  the  Association  has  progressed  to  a  wonderful  ex- 
tent, and  now  includes  in  its  membership  practically  all  the 
members  of  the  clerical  stall  of  elecMcity  supply  under- 
takings in  Greater  London,  and  has  a  large  representation  in 
the  provinces.  The  success  attained  on  behalf  of  its  mem- 
bers in  many  undertakings,  in  obtaining  for  them  the  full 
war  bonuses  applied  to  workmen  and  the  technical  staff,  has 
imdoubtedly  influenced  many  clei-ks  in  the  iudustry  to  join. 
At  a  recent  meeting  it  was  vmanimously  resolved  to  register 
the  Association  as  a  Trade  Union,  which  .should  remove  any 
doubt  in  the  minds  of  those  who  still  hesitate. 

Your  con eh.poii dent.  "Power  Company  Clerk,"  suggests 
the  absurdity  of  fanning  a  sectional  organisation  composed  of 
the  cleiical  staff,  yet  later  on  in  hie  letter  he  conta-adicts  this 
statement,  and  makes  mention  of  a  "guild"  system,  by; 
which  sectional  problems  can  be  discussed.  Surely  the 
action  of  the  E.P.E.A.,  which  is  a  sectional  organisation,  is 
sufficient    answer    to    the    query    aa    to    whether    sectional 
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organisataoms  can  obtain  a-(lequat«  representation  befoie  em- 
ployers. The  advantage  of  the  Clerical  Assistiuits'  Associo/- 
tion  is  that  the  membeis  jje  discussing  problems  of  their  own 
all  the  time. 

Apropos  of  the  guild  system,  it  may  be  of  interest  to  your 
correspondents  to  ieani  tliat  the  Chief  Commcicial  Officers' 
Association  and  this  Association  are  affiliated  I'oi'  one  c-om- 
mou  i)urpoee,  and  such  relationship  is,  in  my  opinion,  to 
be  prefeiTod  to  the  guild  system,  as  by  this  means  there  is 
no  interference  mth  internal  management. 

The  Association  is  composed  of  members  of  the  clerical 
staffs  of  electricity  supply  uiuiortakintjs,  democratically 
governed  by  men  who  have  spent  practically  all  their  hvefi 
in  this  occupation,  and  who  are,  therefore,  in  the  best  posi- 
tion to  understand  the  particular  requirements  of  its  mem- 
bers. 

lour  correspondent  also  states  that  the  N.TT.C.  has  mem- 
bers on  the  staffs  of  the  undortiikings  at  Bermondsey.  Bat- 
tersea.  Fulham  and  Stepney.  If  by  this  he  means  electricity 
supply  undertakings,  I  would  point  out  that  the  whole  of 
the  clerical  staffs  of  these  undei'takings  are  members  of  this 
Association,  and  have  raised  a  protest  against  the  statement. 
It  would  be  well  if  your  con e.spon dent  would  verify  such 
statements  before  submitting  them  lor  pubhcation  in  such 
an  important  organ  as  the  Elf.ctjucal  Review. 

AU  these  letters,  however,  prove  that  at  last  members  of 
the  clerical  profession  are  waking  up  to  the  fact  that  they 
must  join  suitable  organisations  if  they  wish  to  receive  ade- 
quate representation  and  protection  in  the  futm-e. 

We  also  have  all  the  machinery  not  only  ready,  but  in 
operation,  to  absorb  all  the  clerical  assistants  in  electricity 
supply  undertakings  in  the  counti7,  and  branches  are  being 
established   for  this   purpose. 

The  surest  way  to  prove  sympathy  is  to  become  a  member 
at  once,  and  strengthen  tlie  association  of  your  own  class  to 
obtain  adequate  representation  before  our  employers,  whefiher 
municipal,   company,  or  national. 

Full  particulars  will  be  sent  willingly  on  a.pplication, 
stating  name   of  company   or  municipality. 

U.   R.   Smith, 

Hon.  Secretary, 
Clerical  Assistants'  Association,  Electricity 
Supply  Undertakings. 
39,   Leghorn   Road,   London,   S.E.  18, 
February  3rd,  1919. 

[Correspondents  at  Pulham,  Battersea,  and  Stepney  write 
denying  that  any  of  their  staffs  belong  to  the  N.U.C. ;  they 
aj-e  members  of  the  Clerical  Assistants'  Association. — Eds. 
Elec.  Rev.] 


Electrical  Contracting. 

Mr.  H.  J.  Fowler's  letter  in  your  issue  of  January  34th 
■win  be  widely  reaxl,  and  will  produce  a  very  false  impressaoai 
of  the  work  of  the  electrical  contractors  in  this  country. 

Having  been  an  officer  of  the  Electrical  Contractors'  Asso- 
ciation since  its  foundation,  I  have  had  much  opportunity 
for  knowing  the  class  of  work  done  by  electoical  contractors 
in  different  parts  of  the  country,  and  although  there  has 
been  much  shoddy  work  executed  by  the  .smaller  class  of 
tradesmen  in  the  past,  this  abomination  has  been  very  httlo 
in  evidence  dm-ing  recent  years.  The  Electiical  Contra.ctcia-s' 
Association  was  formed  expressly  to  overcome  the  tendency 
to  install  cheap  work  to  meet  competition,  and  it  has  been 
successful.  The  Association  embraces  some  400  of  the  best 
firms  in  the  country,  and  thei-e  are  very  few  finns  of  stand- 
ing outside  its  ranks.  Speaking  for  the  members,  I  say  that 
Mr.  Fowler's  suggestions  are  absolutely  unfounded,  and  I 
challenge  him  to  produce  detailed  evidence  of  his  assertions. 
Further,  I  would  like  to  ask  why,  if  difficulty  is  being  ex- 
perienced in  obtaining  sound  installation  woi-k,  complaint  is 
not  made  direct  to  the  Electrical  Contractors'   Association. 

There  is  a  large  and  active  branch  in  Liverix>ol,  and  in- 
vestigation of  any  case  of  alleged  bad  work  would  be  cf in- 
ducted promptly  if  made  known  to  the  executive. 


Chiswick,   February  1st,  1919. 


H.  Marryat- 


The  Re=settlement  of  Officers. 

With  reference  to  your  leading  article  on  "The  Re-settle- 
ment of  Officers,"  in  your  issue  of  January  24th,  it  is  very 
interesting  to  read  of  the  many  schemes  put  forward  to  heJ|> 
towards  the  re-settlement  of  officers  in  civil  life,  but  ap- 
parently no  one  seems  to  have  given  a  thought  to  the  case 
of  the  warrant  officers  and  senior  N.C.O.'s  of  technical 
corps,  such  as  the  Coip?  of  Royal  Engineers,  many  of  whom, 
through  no  fault  of  their  own,  but  through  the  very  fact 
of  their  technical  abilities,  could  not  be  spared  to  take  up 
comiiiissions. 

Again,  with  reference  to  your  article  on  "Electrical  En- 
gineering in  the  Army,"  I  think  it  only  fair  that  it  should 
be  known  that  the  majority  of  the  big  jobs  in  Prance  (not 
only  oil  sets  have  been  laid  down,  but  modern  three-phase 
turbo-alternators  up  to  1,000  kw.,  and  even  of  the  latest 
type — the  Ljungstrom — have  also  been  laid  down  and  run 
by  S.E.)  have  beeni  carried  out,   under  the  direction  of  a 


ueru  few  able  engineer  officers,  by  W.O.'s  and  senior 
N.C.O.'s  of  the  Kstablisliment  for  Engineer  Services — the 
technical  staff  branch  of  the  R.E. — which  is,  undoubtedly, 
vejy  seldom  heaid  of.  Many  officeis  posted  for  electriail  en- 
gineoiing  woik  were,  however  good  tliey  were  at  their  own 
liranch  of  engineering,  practically  "  lost  "  when  it  Mune  to 
three-phase  working,  consequently  the  work  of  erection  and 
running  devolved  on   the  W.O.'s  and  N.C.O.'s  mentioned. 

As  an  instance  of  the  class  of  man  I  refer  to,  one  of  the 
writer's  colleagues  in  France  was  a  B.Sc.  (Eng.)  of  London 
University;  anotiicr  the  senior  shil't  engineer  in  oi  large 
generating  station  in  the  Midlands,  who  patriotically  enhsted 
as  a  sapix>r  in  the  ordinary  way,  although  he  was  a 
"  stan'ed  "   man. 

Perhaps  this  will  catch  the  eye  of  one  of  the  gentleanen 
mentioned,  who  will  perhaps  use  his  influence  to  start  a 
sc-.heme  to  help  the  W.O.'s  and  N.C.O.'s  mentioned  to  re- 
settle in  civil  life.  They  are  all  fully  qualitio«l  engineens, 
therefore  require  no  grants  for  ti-aining.  simply  appoiutmenta 
in  keeping  with  their  technical  abilities. 

In  conclusion,  T  may  say  that  the  writer  has  no  axe  to 
grind,  having  already  secured  an  appointment  with  a  well- 
known  supply  company. 

Warrant  Officer,  R.E. 

B.E.F.,  Jaiiuary  mh,   1919. 


Electrified  Seed. 


There  can  be  no  question  as  to  the  great  ability  ol  Dr. 
Chai'les  Mercier,  who  has  just  been  awarded  the  Swiney 
Piize,  for  the  second  time,  by  the  Royal  Society  of  Arts,  for 
his  work  "Crime  and  Criminals";  but  isn't  there  just  a 
possibility  that  he  is  pulling  our  leg'? 

Dorset  is  a  great  county  foa-  "  cackle,"  and  I  haven't  for- 
gotten the  "electrified  chickens"  which  caused  sudh  a 
sensation  a  few  years  ago.  I  saw  them  myself.  They  were 
wonderful !  Farmers  are  not,  as  a.  i-ule,  competent  to  caiiTy 
out  scientific  experiments;  and,  reading  between  the  lines 
of  Dr.  Mercier's  remarks,  I  expect  that  he  is  as  neariy 
converted  to  electrical  trea^tment  of  seeds  as  he  waa  to  Sir 
Oliver  Lodge's  statements. 

Wide  Awake. 

February  2nd,  1919. 


Engineer  Surveyors'  Salaries. 

Yom'  correspondents  on  this  subject  by  no  means  over- 
state the  grievances  of  insurance  companies'  surveyors. 
These  men  worked  long  hours  for  small  pay  before  the  war, 
and  their  position  has  become  consistently  worse  during 
the  last  fom-  and  a  half  yeai's,  as  the  cost  of  living  has 
steadily  advanced.  The  companies  have  continued  to  pa-y 
30  pel-  cent,  to  35  per  cent,  per  annum  on  their  paid-up 
capital,  have  continued  to  place  vast  sums  to  reserve  each 
year,  and  have  not  been  liable  to  excess  profits  tax;  yet 
they  have  only  made  niggardly  allowances  of  war  bonus 
fiiim  time  to  time — these  never  adequate  to  meet  the  in- 
creases in  the  prices  of  necessities  at  the  times  they  were 
granted.  "Old  Inspector"  says  he  found  his  advances  of 
£6  to  iil2  per  annum  insufficient;  I  can  assure  him  that 
his  old  colleagues  are  to-day  ten  years  behind  with  their 
advances,  taking  into  consideration  the  pm'chaaing  power 
of  a  sovereign   as  compared   with   a   "  Bradbm-y." 

"Old  Inspector"  suggests  the  fonnation  of  an  association. 
There  already  exists  the  Engineer  Sm'voyors'  Association, 
Onward  BuOdings,  Deansgate,  Manchester,  which  has  a  largo 
membership,  but  is  not  at  pre.seut  recognised  by  the  various 
companies.  This  is  the  old  story.  Employers  will  never 
recognise  a  tiade  union  or  an  association  untd  it  can  oi-- 
ganise  a  successful  strike.     Witness  the  railway   clerks. 

As  an  altema^tive  I  suggest  tliat  as  the  inspection  and 
certification  of  boilers,  engines,  and  elex^trical  plant  waa 
recognised  as  a  work  of  national  importance  during  the  war, 
it  ought  now  to  be  taken  in  hand  by  the  Board  of  Trad«, 
who  would  perhaps  be. as  successful  in  obtaining  efficiency, 
as  the  comtwnies  ai'e  to-ilav  in  securing  profits. 

X.  Y.  Z. 


Engineers  and  Demobilisation. 

At  the  present  time,  a  very  large  number  of  engineers 
who  formerly  held  good  appointments  are  looking  forwai-d 
with  some  anxiety  to  the  time  when  they  will  leave  the 
.\nny,  Navy,  or  Royal  Air  Force,  and  have  to  find  positions 
in  civil  life.  Similarly,  in  view  of  the  great  work  of  re- 
construction, employers  must  know  that  sooner  or  later 
tlipy  will  be  needing  competent  men,  and  may  have  some 
difficulty  in   finding  them. 

I  should  esteem  it  a  very  great  favour  if  you  would  publish 
this  letter,  the  object  of  which  is  to  call  together  old  students 
of  the  Crystal  Palace  Engineating  School  for  co-oixjration  in 
dealing  with  the  problems  of  demobilisation  as  affecting 
engineers.  Over  2,000  engineers  have  passed  through  this 
school,  the  addresses  of  many  being  unknown  to  tne;  they 
include  many  men  holding  the  highest  positions  in  the 
profession.    "The  Council  of  the  Crystal  Palace  Old  Studeotm' 
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Society  feel  that  tliey  can  do  good  work  in  this  respect  not 
only  among  their  own  members,  but  for  many  others. 

May  I,  therefore,  ask  you  to  insert  this  letter  as  an  appeal 
to  all  old  students  of  the  Crystal  Palace  Engineering  School 
or  others  interested  in  the  subject  to  communicate  with  me 
by  letter? 

I    would    add    that   this   is   not   an   ordinary   employment 
bureau,  and  that  no  fees  of  any  kind  sue  to  be  charged. 
H.  C.  H.  Shenfon, 

Hon.   Secretary. 
Cryst-al  Palace  Old  Students'  Sodetj'. 
28,  Victoria  Street,  S.W., 
Januarv  '28(/i,  1919. 


Repayment  of   Loans. 

In  the  paragraph  relating  to  the  result  of  the  working  of 
the  Rotherham  undertaking  for  the  year  ending  March  31st, 
1918,  published  in  this  week's  Review,  I  notice  it  is  stated 
that  "  of  the  gross  profit  of  £19,702  debt  redemption 
absorbed  £6.426  and  interest  i67,714,  leaving  a  balance  of 
£5,562."  If  "  debt  redemption "  is  sjTJonymoiis  with 
"  repayment  of  loans,"  this  figure  seems  exta-emely  low. 
Taking  the  average  loan  period  as  20  years,  which  I  think 
is  a  fair  one,  the  annual  repayments  would  amount  to 
£19.425  on  £388,511.  My  small  undertaking,  with  a  capital 
of  £34.800,  has  to  pay  £1,569  per  annum,  and  yet  Rothei-ham 
has  only  to  pay  four  times  this  amount  with  a  capital  ex- 
penditure of  eleven  times  my  own.  I  should  be  interested 
to  hear  how  Rotherham  is  able  to  manage  these  extremely 
easy  terms,  and  I  am  sure  many  of  my  colleagues  would 
be  able  to  .show  much  larger  net  profits  if  such  favoui-ablo 
loans  could  be  obtained. 

Interested. 

February  3rd,  1919. 


The  Circular  Letter  of  Inquiry. 

.^t  present  if  ain  engineer  at  an  electricity  works  wishes 
to  know  what  they  are  doing  at  other  works  he  sends  out 
circular  letteis  to  a  number  of  towns  and  tabulates  their 
repUes.  Three  months  afterwards,  *  probably,  another  en- 
gineer wants  the  same  infonnation.  He  sends  out  a  circular 
letter  to  .a  number  of  towns  asking  for  rephes.  A  great  deal 
of  unnecessary  clerical  work  is  entailed  in  this  manner. 
Why  cannot  some  central  -authority,  such  as  the  I.M.E.A., 
receive  an  inquiry  from  an  engineer  regarding  a  certain 
matter,  get  the  necessary  information  from  a  number  of 
towns  and  be  in  a  position  to  forward  this  same  information 
to  any  other  engineer  that  is  requiring  the  same  at  any 
time?  Electricity  offices  are  kept  very  busy  at  present 
supplying  tabulated  information  toother  supply  authorities,  to 
the  Board  of  Trade  electric  power  supply  department,  to  the 
Ministiy  of  Munitions  of  War  power  supply  department,  and 
fuel  overseers,  and  if  something  could  be  done  to  prevent 
overlapping  of  the  information,  it  would  certainly  be  a  great 
benefit. 

\V.  A.  Toppin. 

Chesterfield,   February  1st,  1919. 


BUSINESS  NOTES. 


Oversea  Trade  Commissioners  to  be  Appointed  by  the 

F.B.L--ln  the  BuUrtiii  of  the  Federation  of  British  Indus- 
tries for  January  3Uth,  it  is  stated  that  the  Federation  by 
resolution  of  December  12th  decided  that  Commissioners  or 
Representatives  of  the  F^ederation  be  appointed  in  each  of 
.such  oversea  markets  as  may  be  determined.  The  sug- 
trested  fimctions  of  these  representatives,  which  are  fully 
.•*-t  forth  in  the  Bulletin,  include  the  collection  and  classifica- 
tion of  information,  the  provision  of  periodical  reports,  the 
holding  of  lists  of  men  suitable  for  appointment  as  agents 
by  members,  the  co-operative  pladng  of  advertisements  in 
the  local  Press,  and  so  forth.  It  is  mentioned  in  the  Bulletin 
that  the  Federation  is  negotiating  with  Sir  Charles  Mandle- 
berg's  organisation  (the  British  Manufacturers'  Corporation) 
with  a  view  to  amalgamation  between  the  two  bodies  in  the 
appointment  of  the  above  Commissioners. 

Effect  of  High  Wages  and  Shorter  Hours  in  Germany. — 

The  Julius  Pintsch  Co.,  Berlin,  states  that  in  consequence  of 
the  promise  made  to  give  compensation  for  loss  of  wages  in- 
curred by  the  adoption  of  the  8-hour  day,  the  work  of  produc- 
tion is  being  remunerated  at  a  level  of  14  per  cent,  above  the 
former  one.  Further  curtailment  of  the  working  day,  as  a  result 
of  the  coal  shortage,  is  responsible  for  another  12.5  per  cent, 
increase.  Surplus  expenditure  amounting  to  Mk. 5,000  a  week, 
is  necessitated  by  the  re-engagement  of  returning  soldiers, 
for  whom  there  is  no  work.  On  the  other  hand,  navy  and 
army  contracts  are  withdrawn,  and  less  work  is  done.  Each 
month  Mk.600,0fl0  extra  is  paid  in  wages.  As  the  average  net 
profits  during  the  last  thiee  vears  of  peace — and  those  for 
1918  can  hardly  be  larger— were  Mk.1,600,000,  three  and  a 
half  months  would  use  them  up — i.e.,  after  the  end  of 
February  the  company  will  work  at  a  loss.  {Kolnische  Zei- 
tung,  December  31st.) 


Plant  for  Sale. — West  Hartlepool  Corporation  Electricity 
Depaitment  is  otfering  for  sale  one  100-KW.  Belliss-Crompton  D.c. 
generating  set.  Full  particulars  are  given  in  our  advertisement 
pages  to-day. 

Non-Ferrous    Metal     Industry  Act.— Further   lists   of 

licences  granted  under  this  Act  are  published  in  the  London  Gazette 
of  Jannary  3 1st  and  February  4th. 

Advice  to  Intending  Exporters  to  Brazil. — According  to 

an  article  m  the  Board  of  Trade  Journal  by  H.M.  Consul- 
Genei"al  at  Rio  de  Janeiro,  the  details  furnished  by  British 
exporters  anxious  to  be  placed  in  touch  with  new  connec- 
tions in  the  Brazihan  mai'ket  aa"e  sometimes  inadequate.  He 
desires  that  firms  writing  to  his  office  should  give  the  fullest 
possible  particulars  of  their  requirements  in  order  to  facih- 
tate  Hie  by  no  means  easy  task  of  inducing  local  merchants 
to  interest  themselves  in  their  proposition. 

He  states  that  the  export  trade  to  Brazil  is  a  matter  re- 
quiring considerable  experience,  both  of  the  tariff  and  of 
local  methods,  and  he  suggests  that  inquirers  should  furnish 
the  following  minimum  information  : — 

1.  Exact  nature  of  their  business,  e.g.,  manufacturers, 
merchants,  merchant  shippers,  &c.,  and  fullest  details  of  goods 
offeied.  Some  indication  of  the  volume  of  business  that  can 
be  handled  would  be  useful. 

2.  Exact  nature  of  new  connections  desired,  e.g.,  commis- 
sion agent,  buying  agent,  or  list  of  possible  customers.  It 
should  be  noted  that  as  regards  the  district  of  Rio  de  Janeiro 
theie  is  really  little  prospect  of  business  being  done  direct 
with  the  local  Brazilian  wholesaler,  and  in  most  cases  it  ia 
piieferable  to  appoint  an  agent. 

3.  As  Brazil  is  three  weeks  from  England  it  would  save 
time  to  state  the  terms  proposed,  instead  of  inviting  an  offer. 
Exporters  should  indicate  whether  they  expect  the  agent  to 
take  the  whole  or  part  of  credit  risks.  The  normal  teims  of 
business  hei^e  aa-e  90  days'  sight  di'aft  with  merchants. 

Brazil,  again,  is  an  expensive  country,  and  the  cost,  of  up- 
keep of  a  small  office  runs  from  £1,000  per  annum  upwards. 
An  offer  of  2i  per  cent,  commission  is  therefore  not  parti- 
cularly attractive  except  in  certain  easily  handled  lines,  as 
£40,000  business  must  be  done  to  cover  expenses.  Without 
going  into  detail,  it  is  suggested  that  there  should  be  some 
arrangement  for  profit  sharing  for  over-prices. 

4.  If  exporters  are  aiieady  represented  in  the  market  and 
wish  to  make  a  change,  they  can  inform  H.M.  Consul- 
General  in  confidence  in  order  to  obviate  any  difficulties 
with  the  house  holding  their  agency. 

Any  other  information  of  interest  would  be  apprecia.ted, 
such  as  normal  time  of  delivery,  whether  the  exporter  is 
prepared  to  advertise  or  share  the  cost  of  publicity,  extent 
of  territory  offered,  whether  samples  wiU  be  supphed  free  of 
Brazilian  Customs  duty,  &c. 

Germany's  Industrial  Future.— In  the  Kolnische  Zeihmg 
for  December  31st  there  was  pubhshed  the  text  of  a  resolu- 
tion passed  at  a  joint  meeting  of  the  Ehenish-WestphaUan 
and  &3Uth  Westphahan  Chambers  of  Commerce  of  the  North- 
western Group  of  German  Iron  and  Steel  Manufacturers, 
the  Union  for  the  Protection  of  Flconomic  Interests  in 
Rhineland  and  Westphalia,  Diisseldorf,  and  the  Union  for 
Mining  Interests  in  the  Chief  Mining  District  of  Dortmund 
relating  to  the  economic  situation  that  threatens  Gei-many. 
We  quote  the  following  extracts  from  the  resolution  :  — 

"  Unless  stringent  measures  are  taken  at  once  to  establish 
peace  and  order,  and  to  ensure  the  development  of  the 
economic  life,  our  present  situation  will  lead  to  a  collapse 
even  more  tei'rible  than  the  poUtical  catastrophes  of  our 
Fatherland.    .    .    •    Within  Gerraany's  own  boundaries  econo- 

•  mic  burdens  are  being  prepared,  which  make  the  structm-e 
quiver  in  every  joint.  The  exigencies  of  the  moment  have 
forced  employers  and  employes  to  form  a  Labour  AUiance, 
which  will  lead  the  working  world  into  more  peaceful  paths 
of  development,  but  any  achievement  of  such  ends  wiU  be 
quite  impossible  so  long  as  wilful  and  unreasonable  conduct 

'  and  weakness  make  our  economic  system  a  chaos.  Some 
weeks  ago,  both  masters  and  men  in  the  Ruhr  district  spoke 
of  the  teirible  dangers  of  the  situation.  It  is  an  absolute 
untruth  that  is  being  taught  to  the  nation  by  other  parties, 
who  represent  that,  despite  the  loss  of  the  war,  a  period  of 
economic  progress  is  about  to  commence,  as  a  result  of  the 
revolution.  More  work,  less  income,  and  less  favourahle 
conditions  of  life— such  is  the  fate  which  awaits  all  in  pro- 
portion to  the  stupidity  with  which  the  present  time  is  used. 
Tlie  present  economic  ruin  of  the  middle  classes  does  not 
mean  advancement  of  the  working  classes;  but  rather  the 
undermining  of  their  basis  of  existence.  NationaUsation  of 
industiw  and  the  abohtion  of  private  property  is  nothing 
more  or  less  than  handing  over  the  nation's  wealth  to  the 
enemy  Powers.  The  strikes  in  the  mines,  the  inadequacy  of 
the  transport  svstera  and  the  output  of  coal,  and  the  general 
insecurity  smother  aU  enterprise.  No  contracts  are  placed. 
The  few  "more  or  less  productive  urgent  works  and  State  con- 
tracts cannot  make  up  for  this  state  of  affairs.  The  largest 
industrial  and  commercial  undertakings  feel  that  their  very 
existence  is  threatened,  and  are  preparing  for  the  worst. 
Taken  in  conjunction  with  our  international  situation,  all 
these  disturbances  nmst  inevitably  result  in  imemployment 
for  millions  of  people  with  its  attendant  evils.  A  speedy  and 
radical  change  in  the  State's  economic  policy  is  the  only 
means  of  averting  complete  disaster." 
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Staff  Dinner. — '^n  -"Nituvday.  .lauuary  i'.itli,  ilEssits. 
Valcosab,  Cross  4:  Co.,  electrical  contractors,  of  7-9,  Kidley  Place, 
N^wCastle-on-Tyne,  entertained  their  staff  to  dinner  at  the  Savoy 
Restaurant.  Mr.  and  Mrs.  Falconar  and  Mr.  and  Mrs.  Cross  wel- 
comed their  puests,  about  loO  iu  number,  including  seven  employes 
who  had  been  with  the  firm  for  periods  varying  from  10  to  20 
years,  and  a  few  of  their  former  men  who  had  left  them  to  take  np 
responsible  jiositions  in  the  district.  Durintr  the  evenintr  the 
employes  presented  valuable  gifts  to  the  partners  in  celebration  of 
the  twenty-first  anniversary  of  the  commencement  of  the  business. 
Toasta  were  niven  or  replied  to  bv  Messrs.  0.  L.  Falconar,  A.M.I.E.E., 
W.  Cross,  M.I.E.E..  R.  Robson,  A.M.I.E.E.  (of  Robson  i:  Coleman ), 
R.  Younj;,  C.  Brown,  J.  Gibson,  E.  F.  Turpin  and  \V.  R.  Hailey,  in 
the  course  of  which  it  was  pointed  out  that  the  relations  between 
the  firm  and  its  employes  had  always  been  of  a  cordial  character, 
and  that  it  had  liecn  decided  to  further  this  co-operation  by  forming: 
a  Works  Committee  imder  the  Government  scheme  of  Joint  Industrial 
Covmcils.  Durini;  the  war  the  firm  has  been  very  fully  engaged 
ob  work  of  National  importance,  largely  in  the  electrical  equip- 
meat  of  ships  for  the  Xavy  and  ilercantile  Marine,  but  it  is  now 
undertaking  again  normal  work  which  could  not  lie  carried  out 
during  the  past  four  years. 

Patent  Applications.  —  The  -British  Lighting  and 
Ignition  Co.,  Ltil..  has  applied  for  licences  under  various  patents 
granted  to  the  Bosch  Co.,  in  connection  with  magnetos. electric  lamps, 
starting  devices,  and  switches.  The  applications  will  be  heard  to-day. 

Engineering  Exhibition  at  Olympia.— At  the  time  when 

war  was  declared,  arrangements  were  completed  for  holding  within 
six  weeks  the  Shipping.  Engineering,  ami  Machinery  Exhibition  at 
Olympia,  and  it  has  now  been  decided  to  resume  immediately  the 
organisation  of  the  exhibition,  and,  if  possible,  to  arrange  for  it  to 
be  held  in  the  autumn  of  the  present  year. — Hiniiiniihaiii  Poxt. 

Liquidations.  —  Fraser  &  Chalmers,  Ltd.  —  This 
company  is  winding-up  voluntarily.  Liquidator,  Mr.  W.  McDermott. 
Meeting  of  creditors,  February  10th,  at  Moorgate  Hall,  Finsbury 
Pavement.  London,  E.G. 

Abmokduct  Manifacturing  Co.,  Ltd. — Application  for  release 
of  the  Controller,  Mr.  J.  Patterson,  was  to  be  heard  by  the  B.  of  T. 
on  February  oth. 

Metal  and  Machinery  Syndicate,  Ltd. — Application  for 
release  of  the  controller,  Mr.  P.  H.  Green,  to  be  heard  by  the  B.  of  T. 
on  February  8th. 

Trade  with  Bolivia. — At  the  meeting  of  the  I.E.E.,  at 

Manchester,  last  week,  Mr.  M.  Angus  asked  engineers  to  pay  a'little 
more  attention  to  new  fields  in  the  export  trade.  In  Bolivia,  during 
the  war,  they  had  been  swamped  with  Americans  in  person.  The 
.Japanese  also  came,  the  Germans  were  always  with  them,  but  they 
never  had  a  single  Englishman  who  had  been  about  business  in 
Bolivia,  Chile,  or  Peru.  Designers  seemed  to  think  that  the 
only  voltage  rules  they  had  to  fulfil  were  the  voltage  rules  of  this 
country,  but  the  Germans  did  well  because  their  machinery  was 
designed  not  for  their  home  trade,  but  for  the  export  trivde. 
Machines  designed  for  British  mines  could  not  be  sold  where  the 
conditions  were  quite  different. 

Steel  Exports.- — The  Minister  of  Munitions  gives  notice 
that,  following  the  withdrawal  on  .January  lilst  of  certain  sub- 
sidies on  steel,  the  drawbacks  payable  to  the  Government  in 
respect  of  exports  of  steel  have  been  reduced  as  from  February  1st. 
Particulars  of  the  reduced  rates  of  drawbacks  may  be  obtained  on 
application  to  the  Ministry  of  Munitions,  Steel  Department  (Room 
104),  Hotel  Victoria,  W.C.  2. 

Chloride  War  Record. — The  Chloride  Electrical  Storage 

Co.,  Ltd.,  Clifton  Junction,  near  Manchester,  has  lost  'i'i  men  fallen  in 
the  war,  and  eight  have  been  taken  prisoners.  Military  honours 
won  by  employes  of  the  company  include  five  Military  Medals,  a 
Military  Cross,  and  the  Croix  de  (iuerre. 

Shell  Factory  Plant  for  Sale. — The  engineering  equip- 
ment of  the  National  shell  factory.  Midland  Works,  Birmingham, 
which  is  to  be  sold  by  auction,  includes  70  electric  motors,  1  to 
110  H.P.,  nine  Edison  electric  trolleys,  &c. 

Social. — -A  Fancy  Dress  Cinderella,  arranged  by  the 
Sterling  Athletic  and  Social  Club,  was  held  in  the  Recreation 
Hall  at  Dagenham  of  the  Sterling  Telephone  and  Electric  Club  on 
Saturday  evening  last.  The  event  was  supported  by  Mr.  Guy 
Burney,  Mr.  C.  E.  Sherwood,  and  the  directors.  The  Men's  Foot- 
ball Team  is  doing  well  iu  the  East  and  South-East  London  Muni- 
tions League ;  it  has  suffered  only  one  defeat,  and  has  gained  li) 
points  out  of  a  possible  22,  and  is  well  in  the  running  for  the 
championship.  The  Ladies  are  still  undefeated.iand  haveiscored  !)t 
goals  to  4  this  season. 

Iron  and  Steel  Exchange. — On  Tuesday  next,  Sir  Albert 
Stanley,  M.P.,  President  of  the  Board  of  Trade,  will  open  a  new 
Iron  and  Steel  Exchange  for  London  at  Cannon  Street  Hotel,  E.C. 
The  use  of  the  Great  Hall  has  been  secured  lor  every  Tuesday  from 
1.30  to  4  p.m. 

Eight-Hour   Day   in    France.— MM.  Renaudel,  Bauche 

and  Voilin,  French  Socialist  Deputies,  are  submitting  a  Bill  in  the 
Chamber  proposing  the  establishment  of  an  eight-hour  day  and  an 
English  working  week  (i.f.,  one  half-day  holiday  in  the  week)  for 
all  workers. — Times, 


Export  Restrictions  Relaxed.— Tlie  Loudon  G(Kctli>  for 
.lanuary  31st  contains  a  list  of  further  relaxations  of  export 
restrictions. 

No   German    Automobiles    for    Chicago. — The    T'nnoi 

states  that  the  Cliioago  .\utomobile  Club  has  pns.sed  a  resolution 
not  to  purchase  for  seven  years  any  automobile  accessory  or  auto- 
mobile product  manufactured  in  Germany. 

Iron    and    Steel    Prices. — ^Tlie    Minister   of    Munitions 

gives  notice  of  alterations  and  additions  to  Maximum  and 
Fi^ed  Prices  to  take  effect  on  February  1st. 

Trade  Annourtcements.— Messrs.  11.  IMAiiriRE  A  Co., 

electrical  contractors,  are  resuming  business  at  ii,  Witham,  Hull, 
and  invite  manufacturers  to  send  catalogues  and  tra<le  terms. 

The  business  of  Messrs.  Wm.  Suckling  A:  Sons,  of  Kingsway 
House,  Albion  Street,  Birmingham,  has  been  converted  into  a 
private  limited  company,  under  the  name  Si('Ki.,in(!,  Ltd.  Messrs. 
W.  and  .J.  Suckling  will  act  as  joint  managing  directors. 

Thk  Lo^'l)ON  Electrical  Co.,  electrical  engineers  and  con- 
tractors, have  opened  [iremises  at  29,  Mackenzie  Street,  Slough. 

Mr.  J.  R.  Tesseyman.  electrician,  having  been  released  from  the 
R.A.F.,  has  resumed  business  at  24,  Silver  Street,  Whitby. 

Mr.  W.  Vi.  BEni'OBD,  for  I-')  years  mains  superintendent  and 
electrician  to  the  Slough  and  Datchet  Electrical  Supply  Co.,  has  com- 
menced business  as  an  electrical  engineer  at  43,  William  Street, 
Slough. 

Mk.  Gboroe  (iREUoby,  whose  business  was  closed  about  two 
years  ago  owing  to  war  conditions,  is  recommencing  operations,  on 
February  10th,  at  90,  High  Street,  Camden  Town,  London,  where 
he  has  up-to-date  equipment  for  the  manufacture  and  repair  of  all 
ty|)es  of  liccumulators.  and  for  the  repair  and  rewinding  of 
electrical  machinery  and  apparatus. 

We  are  informed  that  the  old-established  firm  of  Taylor  &  Co., 
mica  and  micanite  merchants,  of  40.  Hatton  Garden,  E.C,  1,  has  been 
converted  into  a  company  under  the  name  of  Taylor  &  Petters, 
Ltd.  The  directors  are  Jlessrs.  J.  Taylor,  S.  Blofekl.  R.  H.  Lindley 
(of  C.  Lindley  Jc  Co.,  Ltd.),  and  J.  McFarquhar  Petters,  M.Inst.C.E., 
who  has  been  appointed  managing  director  of  the  new  and  enlarged 
business. 

New  Switchoear  Construction  Co.,  Ltd.  —  Mr.  D.  R. 
•  Llewellyn  and  Mr.  H.  Seymour  Berry  have  joined  the  board  of  this 
company. 

Messrs.  William  C.  Jeary  &  Horace  F.  Maechant  (late 
directors  of  Magic  Appliances,  Ltd.)  .are  carrying  on  the  business 
of  the  Shore  Leader  Co.  at  Waterloo  Works,  Lanfranc  Street, 
Westminster  Bridge  Road,  S.E.  1. 

An  Electrochemical  Scheme.— The  St.  Helens  Coal  and 

Firebrick  Co.,  Workingtou,  has  been  acquired  on  a  cash  basis  of 
£12  for  each  £.5  share  of  its  Issued  capital  by  a  syndicate,  of  which 
Mr.  A.  E.  Barton,  chairman  of  the  Nitrogen  Products  and  Carbide 
Co.,  is  the  head.  The  last-named  company,  it  is  stated,  is  to 
establish  a  works  on  the  site  of  old  West  Cumberland  Works,  at 
Workington,  for  the  manufacture  of  cyanamide  ;  carbide  will  be 
an  important  product  of  the  new  industry,  and  the  plant  will 
provide  for  the  working  of  all  the  by-products  of  coal,  such  as 
sulphate  of  ammonia,  benzole,  oils,  pitch,  k.c.  The  works  will  need 
3.000  tons  of  coal  per  day,  and  the  turbines  will  generate  120,000  H.P. 
A  capital  of  £5,.500,000  is  involved.  The  works  will  take  two-and- 
a-half  years  to  complete,  and  will  ultimately  employ  4,000  hands. 

To  Prevent  Dumping. — The  Time^  states  in  its  Parlia- 
mentary notes  that  the  Government  has  on  the  stocks — and  it  will 
be  one  of  the  first  matters  to  be  dealt  with  in  the  new  Parliament — 
a  measure  intended  to  stop  "  dumping  "  in  this  country. 

Book    Notices. — ^Fessrs.    E.   Bennis   &  Co.'s    magazine, 

r/(fay(  .SVfrtm,  for  .lanuary,  contains  a  photograph  of  the  late  Mr. 
Edward  Bennis,  founder  of  the  business,  and  a  very  interesting 
account  of  his  career.  Many  tributes  from  the  staff  and  friends 
are  reproduced.  The  i>eriodical  has  now  reached  its  third  volume. 
The  present  edition  quite  maintains  the  high  reputation  established 
by  earlier  issues.  One  of  the  subjects  now  dealt  with  is  "  Educa- 
tion for  Genius,"  on  which  Mr.  E.  C.  Reed  delivered  .an  address 
before  the  Association  for  the  Scientific  Development  of  Industry, 
at  Manchester. 

We  have  received  copies  of  three  numbers  (July  and  October, 
1918,  and  January,  1919)  of  ,S<eeZ  .>>?/-«rfi/mv,  the  sixpenny  quarterly 
journal  of  the  Steel  Structural  Association  of  the  British  Engineers' 
Association.  The  publication  is  issued  from  the  Association 
offices,  32,  Victoria  Street,  London,  S.W.  1. 

"  Annuaire  du  Bureau  des  Longitudes. "  Paris  :  Gauthier- 
Villars  et  Cie.     Price  3  f  r.  net. 

"Ways  and  Means"  is  the  title  of  a  weekly  review  of  industry, 
trade,  commerce,  and  social  progress  inaugurated  by  Mr.  E.  J.  P. 
Benn  at  8,  Bouverie  Street,  E.C.  4.     Price  6d. 

Calendar. — Messrs.  Davis  &  TiMMras,  Ltd.,  of  York 
Road,  N.,  have  sent  us  an  extremely  neat  calendar,  in  the  form  of 
a  handy  mirror  with  a  small  perpetual  calendar  inset  ;  the  device 
18  novel  and  ingenious,  and  will  certainly  give  rise  to  pleasant 
reflections. 

Lists. — William  Firth,  200,  Devonshire  Street,  Boston, 
Mass.,  U.S.A.—Illustratfid  descriptive  leaflet  of  vacuum  portable 
broomless  floor  sweepers  for  textile  mUls. 

New  System  Privati:  Telephone  Co.,  Ltd.,  143-5,  Great 
Portland  Street,  W.  1, -Leaflet  relating  to  the  "New  System" 
automatic  telephonea 
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LIGHTING  AND  POWER  NOTES. 


Argentina. — Extexsioxs. — The    Compania    Andina    de 

Electricidad,  Sociedad  Anonima.  haa  decided  to  increase  its  capital 
from  SI. 000.000  m/n  to  S2. 500.000  m/n  for  the  purpose  of  under- 
takiny  the  construction  of  a  new  hydro-electric  power  station  of 
1,200  H.P.,  at  Zonda,  the  extension  of  the  supply  to  the  neigrhboui-- 
hood  of  Sau  Juan  and  the  construction  of  a  branch  electric 
traipway. — Rreieir  of  the  liner  Plate. 

Barrow-in-Furness. — ^*TREET  Lighting. — The  T.C.  has 

decided  to  install  34  additional  electric  lamps  in  the  Salthouse 
district. 

Barnes. — Bulk  Supply. — The  L.  ct  S.W.  Railway  Co. 
has  decided  not  to  continue  for  any  period  a  bulk  supply  of  elec- 
tricity to  the  II.D.C. 

Belfast. — Strike. — Up  to  Wednesday  there  was  practically 

no  alteration  in  the  situation  bronsht  about  by  the  general  strike. 
The  employes  of  the  electricity  department  did  not  resume  work, 
and  the  only  electricity  available  was  that  permitted  to  be  supplied 
to  the  hospitals.  The  tramways  were  also  idle,  owing  to  lack  of 
energy.  A  great  deal  of  looting  has  taken  place  due  to  the  absence 
of  street  lighting.  On  Thursday,  last  week,  the  secretary  of  the 
Municipal  Employes'  Association,  of  which  the  electricity  workers 
are  members,  went  to  Belfast  to  investigate  matters.  A  picket 
■was  sent  to  bring  him  before  me  Strike  Committee,  and,  after  heated 
words,  he  was  assaulted  and  his  clothes  were  torn,  but  eventually 
there  were  explanations  and  apologies.  The  men  at  the  Harbour 
Commission's  power  station  also  left  work,  and  owing  to  six 
electric  cranes  being  idle,  the  coal  supply  is  being  endangered. 

Bolton. — PEO"o.■^El)  ExTE.vsioxs. — -The  Electricity  Com- 
mittee has  defei.'L-d  consideration  of  a  report  of  the  borough 
electrical  engineer  uith  regard  to  extensions  of  plant  at  Back-o- 
th'-Bank  generating  station  until  its  next  meeting. 

Bournemouth. — E.L.  Charges. — The  Lighting  Com- 
mittee has  recommended  the  T.C.  not  to  consent  to  the  proposed 
increased  charges  for  electricity  supplied  by  the  Bournemouth  and 
Poole  E.S.  Co.  The  company  has  asked  that  the  price  be  increased 
from  25  per  cent,  to  i!:!',  per  cent,  over  pre-war  charges. 

Bradford-on-Avon. — The  B.  of  T.  has  extended  the  time 
for  the  transfer,  authorised  by  the  Bradford-on-Avon  E.L.  Order, 
1914,  for  one  year  from  .Tanuary  30th,  1919. 

Broughton  (Hants). — Proposed  E.L. — A  proposal  is  on 

foot  to  provide  a  supply  of  electricity  by  generating  hydro-electric 
power  from  the  mill  stream. 

Continental. — Sweden. — Constant  and  increasing  atten- 
tion has  been  given  during  the  war  to  the  possibility  of  utilising 
further  Sweden's  sources  of  hydro-electric  power,  and  there  has 
recently  been  a  revival  of  the  talk  of  electrifying  the  raQways  of 
the  kingdom.  For  the  purpose  of  encouraging  agriculturists  to 
participate  in  this  movement,  an  association  was  formed,  last 
spring,  consisting  of  representatives  of  electric  power  companies 
and  rural  societies.  The  aim  of  the  association  is  to  furnish 
advice  and  information  relative  to  the  distribution  of  energy,  and 
to  render  financial  assistance  in  the  purchase  of  electrical  apparatus. 
Some  typical  examples  of  developments  of  the  nature  contem- 
plated are  as  follows  : — 

In  the  province  of  Halland  a  group  of  farmers  purchased 
a  waterfall  in  order  to  obtain  electric  power  for  their  farms.  The 
amount  to  be  expended  on  plant  in  connection  with  the  scheme 
was  nearly  C 50,000.  Electric  power  is  to  be  utilised  for  agri- 
cultural purposes  on  the  island  of  Hisingen,  £:).5O0  having  been 
Bubscribed  by  prospective  customers,  the  remaining  cost  being 
defrayed  by  the  local  authorities.  Under  somewhat  similar 
arrangements,  the  entire  parish  of  N'astra  Frolunda  (adjoining  the 
city  of  Goteborg)  is  being  furnished  with  electric  power  and 
lighting. 

It  ia  estimated  that  during  1917  the  capacity  of  water-power 
plants  operating  in  Sweden  was  increased  by  one-third,  one-fourth 
of  which  was  due  to  the  Government  and  three-fourths  to  munici- 
palities and  private  corporations,  the  last-named  consisting  mainly 
of  large  industrial  enterprises.  Extensive  wiring  in  country 
districts  is  taking  place. 

Spain. — A  concession  has  been  granted  to  Don  Alfredo  Velasco 
to  utilise  2,500  litres  of  water  per  second  from  the  River  Gudalfeo 
for  the  production  of  electricity. 

A  group  of  Bilbao  capitalists  has  secured  concessions  for 
developing  the  falls  on  the  River  Duero.  It  is  calculated  that 
between  350,000  and  :i7n,CiiO  H.p.  will  be  obtained,  which  is  about 
equal  to  the  total  horse-power  now  utilised  in  all  Spain.  The 
scheme  is  a  joint  one  for  the  benefit  of  both  Spain  and  Portugal, 
and  the  Banca  Portuguesa  will  subscribe  its  proportion  of  the  share 
capital  of  150,000,000  pesetas.  The  current  generated  will  be 
employed  for  lighting  and  industrial  purposes  in  both  countries  and 
the  electrification  of  the  Iberian  railways. —  T.a  Eiunjlu  Elect riea. 

A  concession  haa  been  granted  for  the  utilisation  of  the  water 
power  of  the  River  fJuaro,  in  the  Province  of  Malaga,  for  the 
generation  of  electricity. 

Dunstable. — Proposed  Bulk  Supply. — The  Town  Clerk 
has  inquired  upon  what  terms  the  Luton  T.C.  will  supply  energy 
in  bulk. 


Edinburgh. — Portobello  Station. — The  E.L.  Com- 
mittee has  recommended  the  T.C.  to  proceed  with  the  erection  of 
the  newpower  station  at  Portobello,  at  an  estimated  cost  of  .€930,312. 
The  scheme  provides  for  the  installation  of  three  10,000-KW.  sets. 

Fermoy  (Co.  Cork). — Proposed  E.L. — Messrs.  Cooke 
and  Byrne,  of  Dublin,  have  communicated  with  the  U.D.C.  with 
regard  to  an  E.L.  scheme  for  the  town,  and  the  Council  has 
decided  to  supply  the  firm  w^ith  particulars  as  to  the  water  power 
available. 

Glasgow. — Strike. — The  threat  of  the  Strike  Committee 
to  shut  down  all  the  electricity  works  in  Glasgow  last  week  did 
not  materialise,  and  although  the  supply  was  disorganised  at  the 
week  end,  owing  to  the  men  at  the  Port  Dundas  power  station 
joining  the  strikers,  the  street  lighting  and  the  supply  to  the 
hospitals  was  never  entirely  suspended.  On  Monday  a  larger 
amount  was  available,  and  many  works  which  had  closed  down  for 
want  of  power  were  able  to  resume.  The  power  stations  were 
strongly  guarded  by  troops. 

Proposed  Linkisg-up. — The  Corporation  and  the  Clyde  Valley 
Electrical  Power  Co..  after  conferences  with  Mr.  A.  B.  Gridley,  the 
director  of  Electric  Power  Supply,  have  decided  further  to  con- 
sider the  question  of  linking-up  the  two  undertakings. 

Ilford. — Proposed  New  Plant.  —  The  U.D.C.  has 
approved  a  scheme  for  the  installation  of  new  plant  at  the  elec- 
tricity works,  at  an  estimated  cost  of  ,C  25,000. 

Kendal. — Price  Increase. — The  T.C  has  fixed  the 
following  new  charges  for  electricity  for  power  purposes  : — Up  to 
183  units  per  annum,  £2  13s.  4d.  ;  between  183  and  1,000,  3\d.  per 
unit ;  between  1,000  and  2,000,  3d.  :  beyond  2,000,  2id. 

Leeds. — Wages.  —  The  National  Union  of  General 
Workers  has  applied  for  an  advance  of  5s.  per  week  for  Corpora- 
tion employes  outside  the  scope  of  district  agreements.  This  means 
an  advance  from  25s.  to  3os.  per  week  war  bonus.  The  demand 
includes  double  time  for  Sunday  work.  Consideration  has  been 
deferred.  About  40  employes  of  the  electricity  department 
complained  that  they  had  not  yet  received  the  3s.  6d.  per  week 
awarded  by  the  Ministry  of  Munitions  last  August,  and  threatened 
to  strike  last  week  if  they  did  not  immediately  receive  back  pay- 
ment from  August.  The  men  belong  to  the  General  Workers' 
Union,  and  decided  to  remain  at  work  under  protest,  pending  an 
interview  with  the  manager  of  the  undertaking. 

Liverpool. — Wages. — The  following  new  bonus  scheme 

has  been  arranged  by  the  Corporation  for  its  full-time  employes  : — 
From  7s.  3d.  to  20s.  per  week  on  wages  from  10s.  to  £4  per  week : 
on  wages  from  £  260  to  £  500  per  annum,  30  per  cent,  bonus,  with 
a  maximum  total  wage  of  £600 ;  men  over  21  receiving  up  to  .£260 
per  annum,  30s.  per  week  bonus;  between  £500  and  £1,000  per 
annum,  £100  per  annum  bonus. 

London. — Electricity  Charges. — In  connection  with 

applications  by  the  Hampstead,  St.  Marylebone,  and  Southwark 
B.C.  s  to  the  B.  of  T.  for  powers  to  increase  their  charges  for 
electricity,  the  L.C.C.  has  communicated  to  the  Board  the  observa- 
tions of  the  Council  on  the  applications,  drawing  special  attention 
to  the  consideration  that  the  ordinary  lighting  consumer  should 
not  bear  an  undue  proportion  of  the  burden  of  war-time  conditions. 
Poplar. — The  borough  electrical  engineer  has  been  instructed 
to  obtain  an  estimate  for  the  following  work  at  the  electricity 
works  : — One  boiler,  ifeed  pump,  coal-weighing  apparatus,  and  a 
balancer  booster. 

Morecambe. — Proposed  E.L. — The  Ministry  of  iluni- 

tions  haslinfurmed  the  T.C.  that,  owing  to  the  small  demand  for 
electricity  by  the  town,  it  is  not  in  a  position  to  give  a  supply  from 
the  filling  factory  at  a  price  favourable  to  the  Council.  Owing  to 
the  uncertain  condition  of  the  factory,  the  Council  intends  to  install 
its  own  generating  plant,  at  a  cost  not  exceeding  £4,00u, 

Newport  (Mon.). — Strike. — The  fitters  at  the  Corpora- 
tion electricity  works  left  work  on  Thursday,  last  week,  at  the 
l)ehest  of  their  Union,  so  as  to  be  in  line  with  the  men  in  the  rest 
of  the  country. 

North    Wales. — Water    Power. — In   connection    with 

the  acquisition  by  the  Aluminium  Co.  of  certain  water-power 
rights  in  North  Wales,  the  Anglesey  C.C.  has  passed  a  resolution  to 
the  effect  that  the  attention  of  the  Government  be  once  more  called 
to  the  necessity  for  immediate  action  to  safeguard  public  interests 
in  the  water-power  resources  of  North  Wales,  the  appropriation  of 
which  by  industrial  concerns  entirely  foreign  to  North  Wales 
appears  to  be  proceeding  unchecked  :  also  that  the  other  County 
Councils  of  North  Wales  be  asked  to  adopt  a  similar  resolution, 
and  that  representatives  of  tl\p  Councils  shall  confer  and  take  such 
action  as  may  be  thought  desirable. 

Oldham.  —  Proposed  Extensions. —  The  Electricity 
Comnrittee  has  decided  to  recommend  the  T.C.  to  apply  to  the 
L.G.B.  for  sanction  to  borrow  £150,000  for  additional  plant,  .tc,  to 
meet  the  need  for  extensions. 

Peterborough.  —  Proposed  Extensions.  —  The  T.C. 
proposes  to  obtain  expert  advice  as  to  the  proposed  extension  of  the 
electricity  works. 
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Nottia}<ham. — Extensions. — The  Ekrtricitj'  Coininittee 

has  reconi mended  the  T.C.  to  install  a  :f,O0O-K\v.  turlxi-alteruator 
and  accessories  at  St.  .Vnn's  power  station,  at  an  estimated  coat  of 
t.i.'i.SOO,  and  to  extend  the  mains,  at  a  cost  of  iiL'O.OOO. 

PrestOD. —  I'uoPOSEn  E.ktensions. — The  Salfcrd  Coriwra- 
tion  has  authorised  its  chief  electrical  engineer  to  advise  the 
National  EUectric  Supply  Co.  as  to  the  proposed  extension  of  its 
undertaking  at  Preston. 

Ripon. — Proposed  E.L. — The  T.C.  has  appointed  a 
Committee  to  consider  the  provision  of  an  E.L.  scheme  for  its  area. 

Salford. —  I'roi'osed  Loan. — The  Electritity  Coininittee 
has  recommended  the  Coilncil  to  apply  to  the  L.G.B.  for  sanction 
to  the  borrowing  of  4;  14, UOO  for  mains  extensions  and  .t  0,000  for 
new  services. 

Shipley. — Wages. — At  a  meeting  of  the  U.D.C,  last 
week,  It  was  reported  that  a  number  of  employes  of  the  electricity 
undertaking  threatened  to  strike  because  of  diesati.sfaction  with  a 
deei^ion  of  the  War  Wages  Committee.  The  Electricity  Committee 
recommended  that  the  application  of  the  general  labourers  should 
be  met.  and  agreed  that  the  wages  of  switchboard  attendants  and 
stokers  would  have  to  be  brought  into  line  with  those  at  Bradford. 
The  men  also  asked  for  double  pay  for  Sunday  work.  The  chairman 
of  the  Electricity  Committee  complained  that  the  men  had  held  a 
pistol  at  their  heads  three  times  in  one  week,  and  it  was  unfair  to 
threaten  to  cease  work  on  12  hours'  notice.  The  men  agreed  to 
await  information  from  Bradford,  but  they  had  since  demanded 
more. 

Extensions. — The  U.D.C.  approved  extensions  of  supply  by 
overhead  wires  to  Stoney  Ridge,  and  also  extensions  to  Carr  Lane 
and  Sunny  Bank. 

Southport. — Proposed    Extensions. — The    Electricitv 

Committee  proposes  to  borrow  £132,000  for  the  installation  of  new 
turbine  plant. 

Spalding. — Hospital  Lightini;. — The  .lohnson  Hospital 
authorities  have  decided  to  install  plant  for  lighting,  power.  X-ray 
apparatus,  and  electrical  treatment. 

Stretford. — Proposed  Purchase. — The  Lanes.  C.C.  has 
decided  to  oppose  the.Bill  which  the  U.D.C.  is  promoting  for  the 
purchase  of  the  undertaking  of  the  Trafford  Power  and  Light 
Supply  C1902),  Ltd. 

Walthamstow. — Proposed  Extensions. — The  electrical 

engineer  has  reported  on  the  advisability  of  installing  a  .S.OOO-KW. 
turbine,  with  cooling  tower,  and  the  Director  of  Electric  Power 
Supply  is  to  be  approached  by  the  Council  with  a  view  to  obtaining 
sanction  to  the  necessary  loan. 

Watford. — Proposed  Bulk  Supply. — The  X.  Metro- 
politan E.P.S.  Co.  has  suggested  that  the  Council  take  a  supply  of 
electricity  in  bulk  from  the  company,  and  the  matter  has  been 
referred  to  a  Committee. 

Wellington  (Salop).— Proposed  E.L.— The  R.D.C.  has 

decided  to  support  any  adequate  scheme  which  may  be  introduced 
for  the  supply  of  electricity  within  its  area. 

Willesden. — Loan. — The    Council   has   applied    to    the 

L.G.B.  for  sanction  to  a  loan  of  £2.5,000  for  the  following  work  in 
connection  with  the  electricity  undertaking  : — Mains,  £10,000  : 
transformers,  £.5,000;  meters,  £5,000;  and  services,  £5,000. 


Glasgow. — Strike. — -ilanj  cars  have  been  smashed  np 
during  the  strike,  and  the  service  has  been  seriously  interrupted 
by  the  many  processions  and  demonstrations.  The  power  station 
employes  assured  the  Corporation  of  their  loyalty,  and  at  the 
Pinkston  station  arrangements  were  made  tor  accommodating  the 
staff  with  board  and  lodging.  On  Friday,  last  week,  more  than  a 
dozen  cars  were  wrecked  by  the  strikers  in  Saltmarket  Street,  and 
nine  cars  were  wrecked  at  Glasgow  Green.  The  power  stations 
and  depots  are  now  guarded  by  troops. 

Hythe  (Kent). — Proposed  Light  Railway. — The 
T.C.  has  decided  to  sujiport  a  proposal  for  the  construction  of 
a  light  railway  from  the  town  to  New  Romney. 

Ilford. — New  Cars. — The  tramway  manajjer  has  been 
instructed  by  the  U.D.C.  to  prepare  specifications  for  the  supply  of 
new  tramcars. 

London. — Fare  Revision. — Umier  an  arrangement 
by  which  fares  are  increased  to  meet  the  increased  cost  of  materials 
and  wages,  certain  fares  on  the  Underground  and  District  Rail- 
ways were  increased  on  Saturday  last.  Through  railway  and 
tramway  bookings  between  the  Underground  Railways  and  the 
Metropolitan  Tramways,  riu  Golder's  Green,  have  been  temporarily 
suspended. 

I'NDERGROtiND  RAILWAY  STRIKE. — Most  of  the  Underground 
r.ailway  systems,  and  the  electric  portion  of  the  L.B.  it  S.C.  Rail- 
way, were  closed  down  on  Monday,  owing  to  a  dispute  over  a  half- 
hour  interval  for  meals,  which  the  men  wanted  counted  in  the 
47-hour  week.  At  a  conference  between  the  railway  officials  and 
the  men's  Unions,  on  Saturday,  it  was  decided  to  leave  the  matter 
over  for  discussion  at  a  meeting  of  the  Railway  Executive  Com- 
mittee and  the  men's  Unions  on  the  12th  inst.,  and  this  was  con- 
firmed at  two  mass  meetings  on  Sunday.  The  drivers,  however, 
refused  to  be  bound  by  the  agreement,  and  did  not  go  on  duty  on 
Monday.  The  Metropolitan  Railway  maintained  its  usual  service, 
and  a  few  trains  were  run  on  the  District.  The  L.B.  .t  S.C.R. eased 
the  situation  by  running  steam  trains  on  the  electrified  portion. 

On  Tuesday  the  men  at  Lots  Road  power  station  came  out,  with 
the  result  that  the  District  Railway  had  to  be  completely  closed 
down,  and  the  services  on  the  section  of  the  London  United  Tram- 
ways which  was  supplied  from  there  were  suspended  ;  the  service 
on  the  Middlesex  side  of  the  river,  which  obtains  power  from  the 
Chiswick  power  station,  was  not  interrupted. 

Manchester. — Proposed  Underground  Railway. — At 

its  next  meeting  the  Corporation  is  to  consider  a  motion  that  a 
Special  Committee  be  appointed  .to  consider  the  provision  of  a 
system  of  underground  railways  for  the  town. 

Salford. — Charges  for  Power. — The  Tramways  Com- 
mittee has  agreed  that  the  charges  for  electricity  supplied  for 
traction  purposes  be  based  on  the  actual  amount  of  standing 
charges  on  the  capital  cost  of  the  plant  and  cables  allocated  to 
traction  supply,  and  the  working  cost,  plus  £5,000  per  annum  for 
the  depreciation,  renewals,  and  reserve  funds,  itc,  of  the  Elec- 
tricity Committee,  the  agreement  to  remain  in  force  for  two  years 
from  April  1st  next. 

Stainland  (Yorks,).— Extension. — The  Halifax  Corpora- 
tion has  informed  the  U.D.C.  that  the  tramway  system  will  be 
extended  to  Stainland  as  quickly  as  possible,  but  that  a  definite 
date  cannot  be  given. 

Sunderland. — Charges  for  Power. — As  the  Elec- 
tricity Committee  estimates  a  loss  of  £3,793  on  the  present  year's 
working,  the  Tramways  Committee  has  Ijeen  requested  to  pay  an 
extra  id.  per  unit  for  electricity.  The  present  charge  is  I'.'id., 
which  is  considered  to  be  under  cost  price. 


TRAMWAY  AND  RAILWAY  NOTES. 

Accrington.— Strikers'  Wages^ — The  Tramways  Com 

mittee  has  refused  an  application  for  the  payment  of  wages  during 
the  period  when  the  employes  were  on  strike. 

Bexley. — Track  Renewals. ^Owing  to  heavy  war-time 

traffic  £13,000  is  needed  for  the  reconstruction  of  the  tramway 
track,  and  the  War  Office,  the  Ministry  of  Munitions,  and  the  Roail 
Board  have  been  asked  for  financial  assistance  by  the  U.D.C. 

Canada.— The  Ottawa  Electric  Railway  Co.  has  offered 

to  sell  its  system  to  the  city  for  §6,500,000. — Fhuincler. 

Colne. — Proposed  Loan. — The  Corporation  has  decided 
to  renew  its  application  to  the  B.  of  T.  for  sanction  to  borrow 
£5,500  for  tramway  purposes. 

Continental. — Beluiu.m. — A     new    concern     has     been 

organised  in  Liege,  with  the  title  Syndicat  d'Etudes  de  Halage 
Electrique.  to  carry  out  experiments  in  canal  and  river  traffic  by 
means  of  an  electric  tractor  system  developed  by  M.  de  Puydt. 

Spain. — Plans  have  been  prepared  by  the  engineer,  Don  Luis 
Rel>era.  for  an  electric  railway  from  Logo  to  Ribadeo.  M.  Masanet. 
chairman  of  the  Compagnie  Miniere  de  I'Afrique  du  Nord  is  one 
of  the  promoters  of  the  scheme. 

Corlc. — Fare  Revision. — The  Cork  Electric  Tramways 
and  Lighting  Co.  has  decided  to  increase  its  fares  from  Id.  to  lid. 
per  mile. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Snowstorms. — Telegraphic  connection  between  Hemel 
Hempstead  and  London  being  interrupted  owing  to  the  snowfall, 
telegrams  were  sent  by  train  to  London  for  dispatch. 

The  Telephone  Service. — In  the  event  of  a  general  strike 

of  electrical  workers,  it  is  stated  that  steps  have  been  taken  by  the 
authorities  to  maintain  the  telegraph  and  telephone  systems. 
Under  the  Defence  of  the  Realm  Regulations  the  authorities  have 
powers  which  would  enable  them  to  maintain  a  fairly  efficient 
service. 

The    Telegraph    Service. — The  Postmaster-Oeneral  has 

decided  to  grant  full  civil  pay,  without  deduction,  to  officers  and 
men  in  the  Postal  and  Signal  Sections  of  the  Royal  Engineers,  who 
come  under  the  special  conditions  regarding  pay,  and  to  refund  all 
deductions  that  have  been  made  in  the  past.  It  will  be  recalled 
that  R.E.  telegraphists  recently  protested  at  the  Central  Telegraph 
Office  against  the  withdrawal  of  a  Post  Office  grant  which  supple- 
mented their  Army  pay. —  The  Timen. 

Mr.  Clynes  is  to  atidress  a  meeting  of  postal  employes  to-day 
on  the  question  of  a  Whitley  Council  for  Postal  Servants. 

United  States. — The  House  of  Representatives  Com- 
mittee has  voted  to  report  the  Bill  providing  for  the  continuance 
of  Government  control  of  the  telephone  and  telegraph  systems  until 
December  31st,  1919. — Financier. 
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CONTRACTS  OPEN  AND  CLOSED. 


FORTHCOMING  EVENTS. 


OPEN. 

Australia.— SYDNEr. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switch^ear.  Specifications  f rota  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.* 

MaylKth.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  1 7th,  from  Messrs.  Preece.'Cardew,  Snell  and 
Rider,  S,  Queen  Anne's  Gate,  S.W.  See  "  Official  Notices,''  Jan.  31st. 

MELBorRXE. — March  4th.  Deputy  Postmaster-General.  Cables 
(schedule  No.  1,504).* 

March  10th.  City  Council.  One  5,000 -KW.  frequency 
changer,  high-tension  switchgear.  Specification  (£1  Is.)  from  City 
Electrical  Engineer. 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  i;  Intelligence),  London. 

Belfast. — February  15th.  Tramways  Committee.  Tram- 
way stores  (including  several  electrical  items).  See  "  Official 
Notices  "  January  31st. 

February  24th.  Electricity  Department.  Electric  and  hand  cranes, 
pumps  and  tanks.     See  ''  Official  Notices ''  January  1 7th. 

Belgium. — February  1-tth.  The  municipal  authorities 
of  Heratal,  near  Liege,  are  inviting  projects  until 
February  14th,  for  a  system  of  electricity  distribution  in  the  town. 

Birmingtiam,  —  March  5th.  Tramways  Committee. 
Additional  rolling  stock.     See  "  Official  Notices"  to-day. 

Dundee. — February  14t,h.  Corporation.  Electric  power 
installation  at  Corporation  yard.  East  Dock  Street.  Specification 
from  Mr.  .1.  Thomson,  city  architect,  91,  Commercial  Street.  ' 

King's     Lynn. — Feliruary    24th.       Corporation.       One 

1,000-KW.  turbo-alternator,  one  400-KW.  rotary  converter  or  motor- 
generator,  and  one  400-KW.  transformer  and  switchgear.  See 
"  Official  Notices  "  to-day. 

Lincoln. — ilarch  5th.  Corporation.  Four  water-tute 
boilers  with  stokers,  &c.,  complete  ;  two  3,000-KW.  turbo-alternators 
with  condensers,  &c.  ;  extension  of  E.H.t.  switchboard,  &c.  ;  two 
750-KW.  rotary  converters,  &c.  ;  two  2,000-K.v.A.  three-phase  trans- 
formers, &c.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  S,  Queen  Anne's  Gate,  S.W.     See  "  Official  Notices  "  to-day. 

London. — St.  Marylebone. — February  12th.  B.C.  Two 
steel-cased  water-tube  boilers,  superheaters,  economisers,  stokers, 
fans,  kc.     See  ''Official  Notices"  to-day. 

Stepney. — February  20th.  Electricity  Supply  Committee.  Two 
water-tube  boUers,  with  chimneys ;  economisers,  flues,  &.c.  See 
"  Official  Notices  "  to-day. 

Manchester.  —  February  llth.  Tramways  Committee. 
(m)  Tramcar  motors,     (h)  Tramcar  trucks.     Mr.  J.   M.  McElroy, 

General  Manager,  55,  Piccadilly,  Manchester. 

February  1 7th.  Tramways  Committee.  Electric  tramcar  bodies. 
Specifications,  &c.,  from  Mr.  J.  M.McElroy,  general  manager. 

New  Ross  (Co,  Wexford). — February  20th.  Gas  and 
Electricity  Supply  Co.,  Ltd.  Suction-gas  plant  and  dynamos,  storage 
battery,  main  switchboard^  overhead  lines  and  street  lamps.  See 
"  Official  Notices  "  January  24th. 

Tuamgraney.Scariff  (Co.  Clare). — February  15th.  Messrs. 

Lysaghts.  One  hydraulic  turbine,  dynamo,  pipe  line,  electric 
motors  and  wiring.  Specifications  from  Mr.  L.  J.  Lawless.  Rath- 
mines,  Dublin.     See  "Official  Notices"  January  31st. 


CLOSED. 

Double  car- wheel  lathe,  £900. 


Hulse 


Preston.— T.C. 

and  Co.,  Ltd. 

Stoke-on-Trent. — Electricity  Committee.   One  3,000-kw. 

steam  turbine,  three-phase  generator,  and  condensing  plant,  £24,910. 
British  Westinghouse  Co.,  Ltd. 
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Thk  Index  to  Vol.  83  of  the  Electrical  Kevjew,  which 
has  now  been  printed,  will  be  supplied  for  3d.,  post  free, 
to  those  who,  through  the  post,  specially  apply  for  it. 
Applications  should  be  addressed  to  the  Publisher,  Elec- 
TKicAL  Review,  Ltd.,  4,  Ludgate  Hill,  London,  E.G.  4. 


Manchester  Association  of  Engineers.— Saturday,  February  8th.  At  6.30 
p.m.  At  the  Grand  H...tel.  P^i-t-r  <.n  "  Principles  of  Jig  and  Too!  Design,*' 
by  Mr.  G.  H.  Hey. 

Blrmlngbam    and  District    Electric  Club.— Saturday,  February  8th.    At 

7  p.m.  At  tlie  Grand  Hotel.  Discussion  on  *'The  Relative  Merits  of 
Alternating  and  Direct  Current  for  General  Use."  To  be  opened  by  Mr. 
C.  G.  A.  MacDonald. 

North  of    Eneland  Institute  of   Mining  and  Mechanical  Engineers.— 

Saturday,  February  8th.  At  2  p.m.  At  the  Wood  Memorial  Hall,  New- 
oastle-on-Tyne.    General  meeting. 

Salford  Technical  and  Engineering  Association.— Saturday.  February  8th. 
At  7  p.m.  At  the  Royal  Technical  Institute.  Lecture  on  "TheX-Rays: 
their  Production  and  Utilisation, "  by  Mr.  J.  W.  BaU. 

Chief  Technical  Assistants'  Association.— Saturday,  February  8th.  At 
3  p.m.  At  Anderton's  Hotel,  Fleet  Street.  E.G.  Discussion  on  "Problems 
in  Connection  with  Linking-up."     To  be  opened  by  Mr.  Bowden. 

Boyal    Society    of    Arts.— Monday,     February    10th.       At   4.30    pm.     At 

John  St.,  Adelphi.  Cantor  Lecture,  "  Scientific  Problems  of  Electric  Wave 
Telegraphy,"  by  Prof.  J.  A.  Fleming.  F.R.S.  (Lecture  I), 

W'ednesday,  February  12th.  At  4.30  p.m.  Paper  on  "The  Govern- 
ment and  the  Organisation  of  Scientific  Research,"  by  Sir  Frank  Heath, 
K.C.B.,  Secretary  of  the  Department  of  Scientific  and  Industrial  Research, 

Royal  Institution  of  Great  Britain.-  Tuesday,  February  Hth.  At  3  p.m.  At 
Albemarle  Street,  W.  Lecture  on  "Study  of  Electric  Arcs  and  their 
Applications,"  by  Prof.  J.  T.  MacGregor-Morris. 

Industrial  and  Beconst ruction  Council.— Tuesday,  February  llth.    At  6  p.m. 

At  the  Institute  of  Journalists,  Tudor  Street,  E.C.    Conference  on  Industry 

and  Educational  Reconstruction.     To  be  opened  by  Mr.  F.  W.  Sanderson. 
Association  of  Engineers-in-Charge— Wednesday,  February  12th.     At  7.30 

p.m.    At  St.  Bride's  Institute,  Bride  Lane,  E.C.    Paper  on  "  The  Psychology 

of  Reconstruction,"  by  Mr.  A.  W.  Wyatt. 

Institution  of  Electrical  Engineers.- Thursday,  February  l3th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper  on 
"The  Functions  of  the  Engineer:  his  Education  and  Training,"  by  Lieut. - 
Colonel  W.  A.  J.  O'Meara,  C.M.G. 

(Students*  Section).— Friday,  February  7th.  At  the  City  and  Guilds 
Technical  College,  Finsbury,  E.C.  Lecture,  with  experimental  demonstra- 
tions, on  "Oscillatory  Electric  Discharges  "  ;  also  an  Exhibition  of  Ancient 
and  Slodern  Illuminants,  by  Mr.  R.  P.  Howgrave-Graham. 

tNorth-Eastern  Centre).— Friday,  Februai?  7th.  At  Messrs.  Swan, 
Hunter  &  Wigham,  Richardson's  Yard,  Wallsend.  Demonstration  of 
electric  welding  as  applied  in  ship  construction. 

Monday,  February  10th.  At  6.45  p.m.  At  the  Mining  Institute,  Newcastle . 
Paper  on  "  The  Supply  of  Single-phase  Power  from  TJiree-phase  Systems," 
by  Prof.  Miles  Walker". 

(North  Midland  Centre).— Tuesday,  February  llth.  At  the  Metropole, 
King  Street,  Leeds.  At  7  p.m.  Address  on  "  The  Leeds  Automatic  Telephone 
Exchange,"  by  Mr.  T.  B.  Johnson,  and  visit  to  the  Exchange. 

(North-Westem  Centre.- Tuesday,  February  llth.  At  7  p.m.  At 
the  Engineers'  Club,  Manchester.  Lecture  on  "  Planning  a  Works 
Research  Organisation,"  by  Mr.  A.  P.  M.  Fleming,  O.B.E. 

(Scottish  Centre).— Tuesday,  February  llth.  At  7.30  p.m.  At  207, 
Bath  Street,  Glasgow.  Paper  on  "Carbon  Brushes;  Considered  in  Rela- 
tion to  the  Design  and  Operation  of  Electrical  Machinery,"  by  Mr.  P. 
Hunter- Brown. 
Electro-Harmonic  Society.  —  Friday,  February  l4th.  At  7.30p.m.  At  the 
Holborn  Restaurant  ^Venetian  Chamber).    Ladies'  night. 


NOTES. 
Faraday    House    Old    Students'  Association.  —  At    a 

meeting  of  the  Council  of  this  Association,  held  on  January  28th, 
it  was  decided  to  hold  a  Re-union  of  Old  Students  early  in  June. 
In  view  of  the  frequent  changes  in  location,  and  in  order  to  keep 
the  records  of  the  Association  up  to  date,  the  Hon.  Secretary  will 
be  obliged  if  members  will  keep  him  advised  of  any  change  of 


Legal. — An  Unprotected  Motor. — At  Paisley  Sheriff's 
Court,  Matthew  Gunnis  was  charged,  under  the  Coal  Mines  Act, 
1911,  with  having,  while  acting  aa  manager  of  a  colliery  at  Giff  nock, 
permitted,  in  connection  with  haulage  down  the  pit,  an  unprotected 
electric  motor  to  be  used  between  Septem  ber  1  Uh  and  November  8th 
last.  He  pleiided  guilty,  and  explained  that  after  the  Mines  Inspector 
had  complained  steps  were  immediately  taken  to  get  a  protected 
motor,  and  that  the  delay  was  due  to  the  difficulty,  owing  to  the 
war.  of  getting  suitable  motors  at  the  time.  Sheriff  Blair  said  the 
case  had  been  brought  as  a  warning  to  others,  and  having  heard 
the  excuse  and  explanation  of  the  circumstances,  he  found  it 
unnecessary  to  impose  any  penalty  or  pronounce  any  sentence. 
Respondent  was  accordingly  dismissed. 

Weld-Bi.undei.l  '■.  Stephens. — In  the  Court  of  Appeal,  last 
week,  the  appeal  of  plaintiff  in  this  case  was  heard.  The  case 
arose  out  of  correspondence,  &c.,  connected  with  the  affairs  of  the 
Float  Electric  Co.,  and  the  hearing  was  briefly  reported  in  these 
pages  at  the  time.  The  appeal  was  allowed,  and  the  cross-appeal 
dismissed,  without  costs  of  the  appeals  on  either  side.  Judgment 
was  entered  for  the  appellant  in  the  action  for  20s.,  without  costs. 

Ramsay  Memorial  Fund.— The  treasurers  of  the  Ramsay 

Memorial  fund  have  now  received  over  £41,000  towards  the 
£100,000  at  which  the  appeal  aimed.  As  a  part  of  the  Ramsay 
Memorial  scheme,  a  special  effort  is  being  made  at  present  to  raise 
a  further  sum  of  £2.5,000  towards  the  £50.000  required  for  the 
Ramsay  Memorial  Laboratory  of  Chemical  Engineering.  Further 
donations  to  the  fund  may  he  sent  to  the  Hon.  Treasurers  (Lord 
Glenconner  and  Prof.  J.  Norman  Collie),  University  College, 
London. 

Copper  Prices. — Messrs.  F.  Smith  &  Co.,  and  Messrs. 
James  A:  Shakespeare,  report,  February  Jth.     No  change, 
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Power    Consumption     of     National     Industries. — An 

attempt  is  nuuie  bv  L.  W.  Sohmiilt,  in  Pmn-r.  to  evolve  a,  scheme 
accordinjj  to  which  the  power  requirements  of  the  leadinjr  national 
industri*  should  be  measured  with  a  view  to  facilitating  regional 
distribution  and  to  prevent  waste.  He  says  that  during  the  year 
19U  American  industry  was  usini;  22,r>47,574  H.I",  in  the  form  of 
primary  power,  and  it  spent  the  enormous  sum  of  $i;(iti.4(>('>.70!(  for 
fuel  and  rent  of  power.  It  must  be  suspected  that  much  of  that 
power  might  have  been  saved. 

Power  is  produced  by  two  different  agencies.  The  first  and  most 
active  of  these  is  private  generation  by  steam,  water,  or  internal- 
combustion  engines.  Of  the  22  million  primary  horse-power  em- 
ployed by  industry  during  the  year  11114,  over  IS, 500. OUO  H.i'..  or 
82  per  cent.,  was  produced  in  this  way.  The  remainder  consisted  of 
power  rented  by  the  consumers  ;  and  3.',>17.i>.5,t  h.p.  of  rented  power 
was  electrical  and  was  supplied  presumably  by  central  stations. 

Unfortunately,  our  knowledge  :is  to  what  should  constitute  the 
normal  consumption  of  power  in  any  industry  is  still  very  small. 
Estimates  as  to  what  constitutes  a  safe  limit  of  power  for  certain 
industries  have  not  been  made  yet.  As  a  result,  there  are  enormous 
differences  in  the  power  consumption  of  factories  making  identical 
products  and  working  under  practically  similar  conditions  ; — 
H.p.  T'sKD  PER  Wage  K\rxer  in  Variols  American  Industries 
During  1914. 
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.Agricultural  implements 

48,459 

1'>1,428 

83,117 

3-5 

1-7 
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Automobiles  and  bodies 

127,092 

178,6»4 

135,818 

1-4 

1-0 

0-26 

Brass,       bronze,       and 

copper  products 

40,306 

133,700 

64,868 

80 

1-6 

0-75 

Carriages  and  wagons  . . 

52,391 

112,549 

46,384 

2-1 

0-9 

0-78 

Cars  and  general   shop 

construction    (electric 

railroads) 

26,884 

44,989 

44,670 

1-7 

1-7 

I'lO 

Cars  and   general  shop 

construction       (steam 

railroads) 

339,.518 

433,994 

325,054 

1-3 

0-9 

0-82 

Cars,  steam  railroad, inot 

included  above 

54,288 

126,f87 

115,479 

2-3 
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Cement 

27,916 

490,402 

336,516 

17-5 

12-0 

4-81 

Chemicals 

32,311 

282,385 

172,510 

8-7 

o'3 

1-52 

Coke,  not  including  gas- 

house  coke 

21,107 

150,327 

88,409 

5-7 

4-2 

1-21 

Copper  and  tinsheeting 

80,029 

75,263 

49,473 

0-9 

0-6 

0-79 

Cotton  goods 

393,404 

1,585,953 

512,903 

4-0 

1-3 

2-29 

Cutlery  and  tools 

33,427 

73,255 

34,680 

2-2 

1-0 

2-86 

Dyeing  and  finishing    . . 

48,467 

130,172 

51,031 

2-7 

10 
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Fertilisers 

22,815 

114,381 

65,266 

.5-0 

2-8 

0-74 

Firearms  and  ammuni- 

tion 

18.557 

18,828 

17,269 

1-0 

0-9 

0-45 

Flour  and  grist  mills     .. 

39,718 

822,384 

150,248 

20-7 

3-7 

0-93 

Food  preparations 

20,306 

80,022 

47,761 

3-9 

2-3 

0-30 

Foundry  and   machine- 

shop  products  . . 

564,610 

1,129,768 

896,849 

2-0 

1-5 

0-82 

Furniture    and    refrige- 

rators       

133,498 

251,997 

88,964 

1-9 

0-6 

0-89 

Gas  illumination 

43,792 

245,715 

38,826 

5-6 

0-9 

1-11 

Glass           

74,502 

163,139 

92,896 

2-1 

1-2 

1-83 

Iron     and    jsteel     blast 

furnaces 

29,366 

1,222,273 

212,582 

41-6 

7-2 

3-84 

Iron    and    steel  rolling 

mills 

348,716 

2,706,553 

1,207,715 

10-9 

4-8 

2-94 

Iron      and    steel    bolts 

and  nuts 

10,658 

28,897 

18,562 

3-7 

1-7 

1-23 

Iron  and  steel  forgings 

10,689 

88,215 

25.076 

3-8 

2-3 

1-31 

Leather,  tanned . . 

55,456 

122,712 

73,424 

2-2 

1-3 

0-47 

Lime          

12,429 

39,134 

12,851 

31 

I'O 

212 

Oil,  cottonseed  cake     , . 

31,810 

249,781 

80,393 

11-6 

1-4 

1-17 

Paint  and  varnish 

16,08:1 

70,611 

34,917 

4-4 

2-2 

0-48 

Paper,  wood  pulp 

88,457 

1,621,154 

325,211 

18-3 

3-6 

4-8H 

Petroleum            . .    *   . . 

2fi,366 

128,468 

3^,614 

51 

1-5 

0-32 

Rubber  goods 

50,220 

15l,9i7 

93,998 

3-0 

1-8 

0-07 

Shipbuilding 

44,489 

115,333 

06,275 

2-6 

1-4 

1-30 

Smelting    and    refining 

copper     

17,731 

194,980 

88,213 

10-9 

4-9 

0-44 

Sugar  refining     . . 

11,233 

49,660 

24.016 

4'4 

2-1 

0-17 

Wire           .... 

17,600 

83,940 

39,453 

4-8 

2-2 

1-02 

Wire  work 

1      12,126 

21,547 

14,305 

1-7 

1-1 

0-51 

Woollen  goods     . . 

1   163.976 

398,367 

144,244 

a-4 

0'8 

1-01 

Appointments     Vacant. — Tramway    overhead    linesman 

for  the  Erith  U.D.C.  tramway  department ;  charge  engineer 
(£215),  junior  charge  engineer  (.tl'.t'.l)  for  the  Barrow-in-Furness 
Corporation  electricity  works  ;  secretary  (£1,000)  for  the  Engineer- 
ing Training  Organisation  :  sub-station  attendant  (iiOs.  ^  28s.  (id. 
-I-  r2J  per  cent.)  for  the  Walthamstow  I'.D.C.  electricity  depart- 
ment.     See  our  advertisement  pages  to-day. 

Working  Conditions  at  Woolwich  Arsenal.— A  deputa- 
tion from  the  Electrical  Trades  I'nion  was  received  at  the  Ministry 
of  Labour,  on  February  2nd,  by  Sir  David  Shackleton,  the  perma- 
nent secretary,  with  reference  to  several  questions  concerning  the 
conditions  of  labour  of  electricians  at  Woolwich  Arsenal.  After 
discussion  with  the  permanent  officials  of  the  Ministry,  the  deputa- 
tion agreed  to  the  whole  of  the  questions  in  dispute  being  referred 
to  arbitration. — Daili/  Tekujrapli. 

Engineering   Golfing   Society.— At  the  annual  general 

meeting  of  this  Society,  held  in  February,  1915,  it  was  decided  to 
discontinue  all  operations  during  the  continuance  of  the  war.  The 
Committee  feels  that  an  effort  should  now  be  made  to  resume 
activities,  and  has  arranged  that  a  general  meeting  shall  be  held 
at  the  Institution  of  Civil  Engineers,  on  Thursday,  February  27th, 
at  noon.  Owing  to  the  disturbing  influences  of  the  war.  it  is 
probable  that  many  members  have  changed  their  addresses  during 
the  last  four  years,  and  it  would  be  of  great  assistance  if  they 
would  kindly  communicate  with  Mr.  Walter  L.  Mansergh,  5,  Victoria 
Street,  Westminster,  S.W.  1,  who  is  acting  as  hon.  sec.  jtro  tern. 


Institution     and     Lecture     Notes. — Electrical     Power 

Eagioeers'  Association. — The  following  is  a  list  of  officials  of  the 
Scottish  Division  : 

Divisional  Chairman. — W.  .1.  Cooper,  A.M.I.E.E. 

Ditto,  Vice-chairman.  —T.  M.  Liugard,  Edinburgh. 

Ditto,  Hon.  Secretary.  .\.E.  Kelly,  70,  Bothwell  Street,  Ghisgow 
(head  office). 

Ditto,  Assistant  Secretary.  -  J.  H.  Wright,  A.M.I.E.l",.,  8,  Garland 
Place,  Dundee. 

Ditto,  Trea.surer. — G.  Brander,  11,  Alpha  Place,  Broughty  Kerry 
Dundee. 

Seetinn  Serretariex. 

Glasgow.  -Harry  Mackenzie,  4(),  Springhall  Gardens,  Glasgow. 

Edinburgh. — A.  Lingard,  41,  Falcon  .\  venue,  Edinburgh. 

Dundee. — (i.  Fowler,  s,  Molisou  Street,  Dundee. 

National  A.ssociatlon  of  Supervising  Electricians, — A  concert 
has  been  arranged  by  this  Association  to  take  place  at  Caxton  Hall, 
on  March  Jfth,  at  (j.:ii)  p.m.  Tickets  (fjs.  double.  'M.  single)  may  be 
obtained  from  the  Hon.  Sec.  .H:t,  Deodar  Road,  Putney,  S.W.  1.5. 
Ladies  are  invited. 

Huddersfleld  Engineering  Society Mr.  F.  Bland,  of  Sheffield, 

delivered  a  lecture,  last  week,  on  "  The  Evolution  of  Street 
Tramways." 

Science  and  the  Nation. — A  special  lecture  on  "  Pure  Science 
in  Relation  to  the  National  Life  "  will  be  delivered  by  Prof.  Arthur 
Schuster,  F.R.S.,  on  Saturday  morning,  February  1.5th.  at  1 1  o'clock, 
at  the  Regent  Street  Polytechnic,  W. 

Staff  Dinner. — On  Thursday,  January  :^Oth,  the  Man- 
chester Corporation  Electricity  Committee  entertained  the  staff  at 
dinner  at  the  Grand  Hotel,  Manchester,  on  the  occasion  of  Mr.  A.  K. 
McKenzie,  the  deputy  chief  engineer,  relinquishing  his  position  in 
order  to  join  the  staff  of  Messrs.  C.  P.  Sparks,  consulting  engineers, 
London.  In  addition  to  the  Committee,  about  SO  members  of  the 
staff  were  present,  and  during  an  interval  in  the  musical  pro- 
gramme the  chairman  (Councillor  Dagnall).  on  behalf  of  the  Elec- 
tricity Committee,  handed  to  Mr.  McKenzie  a  handsome  bronze 
figure,  surmounted  by  an  electric  torch,  and  in  doing  so  referred  in 
flattering  terms  to  the  recipient's  17  years'  connection  with  the 
undertaking.  >Ir.  S.  L.  Pearce,  C.B.E.,  chief  engineer  and  manager, 
in  presenting  a  grandfather's  clock,  subscribed  for  by  the  staff, 
paid  a  tribute  to  Mr.  McKenzie's  loyalty  and  conscientiousness, 
during  his  period  of  service.  In  acknowledging  the  gifts,  Mr. 
McKenzie  referred  to  the  many  happy  years  he  had  spent  in  Man- 
chester, and  thanked  the  staff  for  the  assistance  and  co-operation 
he  had  always  received.  Messrs.  S.  L.  Pearce,  H.  W.  Smyth,  S.  A. 
Russell,  A.  E.  McKenzie,  and  Councillor  Hill  contributed  to  the 
musical  programme. 

Future  of    the  Railways. — According  to  the  Finamuil 

Timex,  Lord  Claud  Hamilton,  presiding  at  the  meeting  of  the  East 
London  Railway  Co.,  on  Friday  last,  stated  that  the  Government 
considered  itself  absolutely  pledged  to  maintain  control  of  the 
railways  for  two  full  years  subsequent  to  the  declaration  of  peace. 
The  question  of  the  future  management  of  the  railways  of  the 
United  Kingdom  was  still  receiving  the  closest  examination- on  the 
part  of  the  Government,  but,  so  far,  no  final  decision  on  the  subject 
had  been  reached. 

A  Submarine  Cable  Operators'  Association. — In  harmony 
with  the  widespread  inclination  of  all  classes  of  industry  to 
ideintify  themselves  with  some  kind  of  association  for  the 
pm-pose  of  safeguaixlLng  their  vital  interests  on  equitable 
lines,  not  the  least  notewoi'thy  is  the  prospective  formation 
of  a  Submarine  Cable  Opei'ators'  and  Employes'  Assocdaitioin, 
which,  if  placed  on  a  sound  working  ba.sis,  may  be  expected 
to  bring  substantial  influence  to  bear  for  the  ad]u.stment  of 
outstiinding  grievances.  The  idea  is  by  no  means  new  in 
the  history  of  suljnjaiine  telegraphy,  but  previous  attempts 
have  been  throttled  in  their  infancy  for  want  of  unanimous, 
co-operation  between  the  employes  of  various  companies, 
coupled  with  the  instinctive  fear  of  running  foul  of  official- 
dom, and  consequent  disuiis.^il.  The  rapid  change  of  events, 
however,  seems  to  call  imperatively  for  united  action  if 
legitimate  claims  sti-e  to  receive  full  recognition.  The  foa-ma- 
tion  of  such  an  association  is  no  simple  matter,  owing  to 
the  great  distances  separating  the  small  communities  which 
are  scai-tered  all  over  the  world,  without  ready  means  of 
co-ordination.  The  submarine  cable  has  done  yeoman  service 
during  the  war,  but  few  outside  the  immediate  precincts  of 
the  .service  can  fully  ap]n-eciate  the  unre]uitting  pressure  that 
was  placed  ufion  its  operatmg  .stafi's,  many  of  wmom,  it  is  said, 
li;ive  received  but  meagre  acknov\ledgment  for  theii"  laboui's. 

In  the  tumioU  of  the  past  four  years,  in  most  casea 
managers  have  had  to  contend  with  a  tremendous  influx  of 
business,  with  Uttle  time  at  their  disposal  to  give  full  con- 
sideration to  staff  matters.  Now  that  the  war  has  ter- 
minated, and  with  the  gradual  relaxation  of  the  many  in- 
conveniences inherent  thereto,  no  doubt  adequate  steps  will 
be  taken  to  remedy  many  of  the  alleged  grievances,  and  to 
place  cable  operators  in  a  position  worthy  of  their  profe.ssion. 
Whatever  steps  may  be  taken  by  the  oi-ganisers  of  the 
a.ssociation  to  assert  themselves,  there  is  no  reason  to  suspect 
anything  but  honest  and  straighttonvard  motives,  and  we 
think  they  can  be  rehed  upon  to  refrain  from  any  a.ttenapt 
to  propagate  dissatisfaction,  or  to  lend  support  to  the  poUcy 
of  .strike*.  The  association  should  stand  for  those  ideala 
whici  aie  manifestly  essential-  for  the  well-being  of  ita 
members,  and  a.t  the  same  time  endeavour  to  pnMDote  a 
feehng  of  good  understanding  with  the  employers  aa  the  aolj,  ~ 
possible  and  eure  road  to  mutual  co-operation. 
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Chief  Commercial  Officers'  Association  (Electricity 
Snpply  Undertakings). — The  annual  general  meeting  w.i.s 
held  a"t  Anderton's  llotel  on  Friday  evening  last.  The  Asso- 
oiatinn  ^^as  formed  at  the  end  of  1917,  and  the  Clerical 
A&sistant.-i'  Association  early  in  1918,  the  latter  Association 
bemg  aliihated  to  the  C.C.O.  Association. 

The  original  intention  was  to  confine  the  Association  to 
the  Greater  London  ai-ea,  but  it  was  deemed  advisable  to 
extend  the  Association  to  the  provinces,  and  with  this  end 
in  view  the  Executive  C-oramittee  circularised  the  whole  of 
the  undertakings  in  the  provinces  eai-ly  in  March,  191vS. 
Very  numerous  expressions  favourable  to  organisation  were 
received,  but  the  general  hesitatioii  to  join  was  due  to  the 
fact  that  the  meetings  were  held  in  London  only,  and  very- 
few  mem  here  from  the  provinces  could  attend.  The  Execu- 
i:\e  Committee  has  now  in  hand  a  scheme  for  forming  local 

■  ■(ions  in  various  parts  of  the  country. 

It  was  pointed  out  at  the  general  meeting  that  every  com- 
mercial man  in  a  position  of  responsibiUty  in  an  electricity 
imdertaking  was  invited  trrgently  to  consider  his  position, 
hi  view;  of  the  rapid  extension  of  organisation  amongst  his 
;.chnical  colleagues,  and  also  in  view  of  the  possible  effects 
!  the  coming  national  reorganisation  of  the  electricity  supply 
•:dustry.  After  such  consideration,  he  could  not  fail  to  see 
the  absolute  necessity  of  at  onoe  becoming  a  member  of  an 
association  formed  for  the  express  purpose  of  guarding  his 
interests,  and  enabhng  him  to  enjoy  the  same  sense  of  pro- 
tection as  that  afforde*!  to  lawyers,  doctors,  engineers,  and 
labourers  by   their  respective  organisations. 

The  Executive  Committee  contemplates  taking  steps  to 
obtain  representation  before  the  Conference  of  Electricity 
Supply,  through  whom  it  is  proposed  to  submit  scales  of 
salaries  apphcable  to  commercial  officials.  An  immediate  and 
substantial  extension  of  membership,  enhancing  the  repre- 
sentative character  of  the  Association,  wiU  afford  the  best 
guairantee  of  success  in  this  matter. 

The  Association  has  been  successful  in  its  efforts  to  ob- 
tain the  awards  and  the  12^  per  cent,  for  members,  and, 
where  it  has  found  it  necessary  to  go  to  arbitration,  it  has 
been  suceessful  in  all  cases. 

The  Executive  Committee  approached  the  Electoical  Powei- 
Engineers'  Association  with  a  view  to  affiliation;  that  associa- 
tion felt  unable  to  accede  to  the  request,  but  stated  that, 
in  the  event  of  the  C.C.O.A.  registering  as  a  trade  union,  it 
Would  be  prepared  to  work  -nith  it  on  all  matters  of  common 
interest.  The  necessary  steps  for  registering  the  Association 
as  a  trade  union  are  in  the  hands  of  the  executive  committee. 
.\ny  reader  interested  in  either  Association  is  a-^ked  to  com- 
mimicate  with  Mr.  N.  A.  Chesterfield,  Electric.itv  Works, 
Fulham,  S.W.  6,  regarding  the  C.C.O.A.,  and  Mr.  G.  E. 
Smith,  39,  Leghorn  Road,  Plumstead,  respecting  the  C.A..'V. 

Strikes  in  London. — On  Monday  morning:  the   drivei-s 

electric  trains  on  some  of  the  London  tube  railways  and 
:ne  London  &  Brighton  Railway  ceased  work  without  ■v\a.rii- 
ing.  causing  immen.se  inconvenience  to  the  pubhc.  Tlie 
alleged  grievance  of  the  men  was  connected  with  the  inaugu- 
ration   of    the    eight-bour    working    day,    which    came    int<5 

•  '(■eration  on  Saturday  last,  the  men-  demanding  time  off  for 

•  ■•':ils  during  the  eight  hours. 

Sir-  .\lbert  Stanley.  President  of  the  Board  of  Trade,  stated 
M  it  the  iwinciple  oi  an  eight-hour  day   for  all  members  of 

ii'   wages  .staff  on   the  railways  was  conceded  in  December 

i<t.     In  December  the  unions  put  forwai'd  farther  demands, 

H  hiding  increased  wages  and  im{iroved  conditions  of  service. 

^iJe   from    the   eight-hour   day.    These   matters   are   to   bo 

■  insidered  at  a  meeting  next  week  between  members  of  the 

Railway    Executive    Committee    and    the    men's    unions.     In 

the  meanwhile  existing  conditions  of  sei-\-ice,  apart  from  the 

eight-hour  day,  arc  to  remain  unaltered.     Sir  Albert  Stanley 

fcaid  :  — 

"  lb  is  quite  clear  that  what  is  now  demanded  by  the  small 
section  of  men'  who  are  on  strike  is  contrajy  to  what  has 
been  agreed  with  the  unions,  and  it  is  greatly  to  be  regi-etted 
that  this  sectional  cUsturbance  which  so  seriously  interferes 
with  the  travelling  pubhc,  and  for  which  there  can  be  no 
possible  justification,  should  have  occurred." 

A  meeting  of  the  members  of  the  London  District  of  the 
Electrical  Trades  Union  was  held  on  Monday  last,  and  adopted 
tile  following  resolution  :  — 

"  That  this  mass  meeting  of  the  London  members  of  the 
Electrical  Trades  Union  demands  that  the  Government  at 
once  intervene  in  the  Labour  disputes  of  the  Clyde,  Belfast, 
London,  and  other  places  with  a  view  to  instituting  legisla- 
tion making  operative  a  national  40-hour  week  with  the  object 
of  absorbing  all  the  unemployment  in  the  country.  In  the 
event  of  the  Government  deciding  not  to  intervene,  we.  the 
London  members  of  the  E.T.U.,  will  cease  work  on  Thurs- 
day, February  6th,  at  6  p.m." 

A  deputation  conveyed  the  terms  of  the  resolution  to  Sir 
David  Shackleton,  at"  the  Ministry  of  Labour,  on  Tuesday, 
but  gaij;ed  no  satisfaction.  According  to  the  Daily  Tele- 
graph, it  is  understood  that  if  the  members  of  the  union 
carry  out  their  threat,  the  Government  is  prepared  with 
plans  in  the  pubhc  interest  to  guard  the  power  stations  and 
run  them  by  voluntary  labour. 

According  to  the  Central  News,  the  deputation  was  assured 
that  if  reasonable  demands  were  made  and  they  were,  pre- 
ed  in  a  tangible  form.'  they  would  receive  the  most 
sympathetic  consideration  of  the  Govemtnent.  On  the  other 
hand,  if  the  men  continued   to  use  force,  and  put  the  ci-vil 


population  and  business  firms  to  serious  inconvenience,  pend- 
ing a  settlement  of  their  grievances,  the  Government  would 
take  the  most  drastic  steps  to  protect  both  the  ci-vil  popular- 
tion  and  the  business  undertakings  of  the  country.  Any 
grievances  which  the  meu  had  regaiding  the  eight-hour  day 
must  be  presented  by  the  men's  executive. 

On  Tu^day  the  Emei-gency  Committee  of  the  Electrical 
Power  Bngineei's'  Association,  Southern  Division,  met  in 
London  and  passed  the  following  i^solution  : — 

"  Ha\'ing  considered  the  .-situation  arising  from  the  threat 
of  the  electricians  to  shut  do^-n  power  stations  in  London, 
the  Committee  has  decided  imanimously  to  call  on  all  it« 
luembei's  in  the  stations  attected  to  maintain  the  continuity 
of  supply.  The  Emergency  Committee  bases  its  position  on 
the  fact  that  the  Electiical  Power  Engineers'  Association  is 
.a  properly  constituted  trade  union,  formed  for  the  purpow; 
of  collective. bargaining. 

"It  contends  that  agreements  made  between  duly  elected 
representatives  of  trade  unions  and  employers,  and  the  de- 
cisions given  by  an  arbitrator  to  whom  both  sides  have 
agreed  to  refer  their  differences,  aie  morally  binding  on  both 
pajrties,  and  must  be  honoured  by  employers  and  employes 
alike. 

■  ■  As  this  threatened  stoppage  is  apparently  a  blow  aimed 
at  the  authority  of  trade  union  leaders  and  the  Government, 
the  committee  confidently  calls  upon  aU  electrical  staff  en- 
gineers to  do  then-  utmost  to  maintain  the  supply.  In  the 
meantime  the  committee  is  getting  into  touch  with  all  the 
parties  concerned  and  will  advise  members  as  to  future 
action." 

The  Morning  Post  learned  from  Mr.  Bostel,  secretary  to  the 
Division,  that  there  was  not  the  slightest,  doubt  that  their 
members  who  were  distributed  among  about  40  power  stations 
in  the  Metropohtan  area  would  remain  at  work  and  keep 
the  electricity  going.  "  If  we  can  get  a  certain  amonnt  of 
unskilled  labour,"  he  declared,  "  we  can  keep  all  tie  po-sver 
stations  of  London  going  indefinitely.  We  can,  and  we  will, 
keep  the  Ughting  of  London  going,  and  we  shall  find  the 
necessary  power  for  all  the  works  which  desire  to  keep  run- 
ning. All  om-  Scottish  members  are  working  in  Glasgow, 
and  that  is  why  the  power  stations  are  kept  going  there." 

The  Executive  Committee  of  the  Amalgamated  Society  of 
Engineers  deprecated  all  the  unofficial  strikes,  and  urged  all 
members  to  resume  work  immediately  so  that  resjMnsible 
trade  tmion  executives  might  enter  into  negotiations  to  obtain 
redress  of  grievances.  The  comtnittee  also  appealed  to  all 
members  in  the  London  area  to  ignore  the  decision  to  strike 
on  Thursday. 

Whilst  going  to  press  we  learn  that  the  Government  has 
taien  firm  action  in  connection  with  the  electricians'  strike 
in  Ijondon ;  by  Order  in  Council  under  the  Defence  of  the 
Realm  Act,  a  regulation  similar  to  the  provisions  of  Section 
■I  ni  the  Conspiracy  and  Protection  of  Property  Act,  187.5.  to 
which  we  di-aw  attention  in  a  leaderette,  has  been  put  in 
ffrt-ce,  .so  that  any  perwjn  who  acts  in  a  way  to  deprive  the 
public  of  the  snipply  of  electricity  is  now  liable  to  six  months' 
impri.somuent  and/oi-  a  fine  of  .-gKIO.  It  is  also  reported  tiat 
measuies  have  been  taken  to  ensure  the  maintenance  of  the 
supplv  and  th<'  protection  of  loyal  workei-s  in  the  event  of  a 
strike  taking  place;  tha  Electrical  Power  Engmeers'  Assocaa- 
tion  has  declaned  its  intention  of  carrying  on  the  electricity 
supply  with  tlie  aid  of  voluntary  unskilled  labour,  and  in 
our  leading  coiiiiiins  to-day  we  invite  those  who  are  willing 
to  help  U)  send  us  their  names  and  addresses  at  once.  Tlio 
executive  of  the  Electrical  Trade-s  Union  met  yesterday 
mornuig  to  consider  the  situation.  c  -r^     ■ 

The  executive  of  the  .Amalgamated  Society  of  Engineers 
has  suspended  the  London,  Clyde,  and  Belfast  committees 
and  secretaries,  and  contemplates  stiU  more  serious  action  to 
assert  its  authoritv:  it  has  caUed  on  aU  members  now  on 
strike  to  resume  work,  and  the  strikes  in  the  North  are 
collapsing.  ,  .     t      j  u     i-i, 

The  greatest  inconvemence  was  caused  to  Londoners  by  tne 
cessation  of  the  electric  railway  services,  the  conditions  bemg 
.seriouslv  aggravated  bv  a  heavy  faU  of  snow,  through  which 
thousands  had  to  walk  to  and  from  their  busmess  premises. 

^:  The  Dynamo. — 

Oh  :  lusty  monarch  of  a  magic  race, 

Enthroned  in  state  upon  a  concrete  ba^e  : 

Who'll  sing  thy  praises  '     Who  shall  bend  the  knee 

To  truer  worth,  to  greater  slave,  than  thee  .' 

Fashioned  in  science  to  a  text  of  man. 

Gauged  and  corrected  to  a  maker's  plan  -. 

Who  cares  thy  secret .'     Knowing  but  thy  ways 

Wise  meu  and  earnest  render  thee  their  praise. 

Out  of  the  planet  earth  the  primal  state, 

Ores  that  were  cradled  to  a  scheme  so  great : 

Sraking  thy  laws,  that  subject  man  must  learn  ; 

His  to  obey,  to  make  thee  slave  in  turn. 

Life  runs  abundant  at  thy  strange  behest. 

In  bounded  channels  which  appear  at  rest  ; 

Bridging  the  distance  in  a  silent  course, 

Spending  in  final  goal  their  mighty  force. 

We  mark  thy  progress  in  the  final  goal, 

And  see  a  lesson  taught  from  Nature's  soul : 

Thus  do  v?e  gain  in  faith  of  things  we  may  not  see: 

Accomplished  fact,  dissolved  from  mystery. 

A,  WHiTMOft-, 
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Fatalities. — A  flying  machine,  flying  very  low  over 
Westoliff-on-Sea,  struck  an  electric  lipht  standard.  The  pilot  was 
killed. 

Two  men  have  died,  and  a  third  is  seriously  injured,  as  the  result 
of  the  collapse  of  a  soatfold  at  the  new  Xorth  Tees  power  station, 
Haverton  Hill. 

An  electrical  enfrineer  named  Knowles,  employed  by  the  Ship 
Canal  Portland  Cement  Works,  EUesmere  Port,  ilietl  in  December 
as  the  result  of  inhaling  gas  which  had  leaked,  through  an 
acciilent,  from  the  Government  poison  gas  factory. 

Educational. — ^Ir.  Edward  Dawson,  of  Cardiff,  wlio  lias 
been  elected  president  of  the  South  Wales  Institute  of  Engineers, 
in  his  inaugural  address,  said  it  was  proposed  to  create  a  faculty 
of  technology  for  South  Wales  and  to  raise  for  it  an  income  of 
i;.">0,OUU  a  year.— y/itf  Timx. 

Volunteer    Notes. — Royal     Engineers   Volunteers, 
LoNDo.s    AK.MY    Troops    Companies. — Headquarters  :    Balderton 
Street,  Oxford  Street,  W.  1. 
Regimental  Orders  No.  7,  by  tiieut.Colonel  C.  B.  Clay,  V.D.,  Coiumaiuiing. 
Wednesday,  I'ebruai?  l'2th.— Drill  and  Engineering  Instruction  foi-  the  whole 
Corps,  ISM. 
Friday,  February  Uth.— Range,  1830. 

C.  Hiiioiss,  Captain,  R.E.,  Adjutant. 

A  Belgian  Supply  Company  During  Enemy  Occupation. 

—  lUe  tir^t  IJelgian  supply  compatiy  to  record  its  exi>eii©nce 
duriut!  tdie  Gea-uian  occ'upartioc  is  that  of  the  Centrales  Elec- 
trujues  des  Flandres,  S.A.,  of  Bnissels,  which  owns  generat- 
ing stations  at  Langerbrugge,  Heyst-sur-Mer,  and  at  Over- 
liieire,  and  numerous  sub-stations  in  Eastern  Flandei's.  The 
repoit  of  the  dii-ectors,  whicii  was  presented  at  the  recent 
annual  ineotiug,  \\as  the  first  issued  since  that  of  Januai"y, 
1914,  although  balance  siheets  have  been  prepaa-ed  for  the 
intervening  years. 

The  report  states  that  the  declaration  of  war  surprised  the 
company  at  the  moment  when  the  installations  were  being 
completed.  For  instance,  the  Langerbrugge  station  in  East- 
ern Flanders  had  just  been  brought  into  operation ;  the  ex- 
tension of  tlie  pawei-  transmission  lines,  and  the  construction 
of  the  distiibuting  network  intended  to  supply  the  towns 
were  being  actively  carried  on,  and  the  connection  of  indus- 
trial est-abhshments  for  the  supply  of  power  under  contracts 
was  being  proceeded  with.  On  the  other  hand,  the  installa- 
tions on  the  eoiist  had  just  been  i-econstructicd ,  and  the 
favourable  working  results  were  responding  to  expectations. 
The  call  to  ai'ms  and  the  uncertainties  of  the  hour  caused  the 
company  early  in  Augus-t  to  suspend  the  works  in  progress. 
As  the  suppression  of  the  supply  of  power  for  industrial  pur- 
poses rendered  the  working  of  the  generating  stations  very 
onerous,  it  was  decided  in  agreement  with  the  city  of  Ghent 
to  stop  tlie  Langerbrugge  station  periodically  for  a  time,  and 
to  obtain  from  the  local  authorities  of  that  city  the  cm-rent 
neoessiiry  for  the  company's  requirements;  whilst,  on  its 
part,  the  company  undertook  to  supply  energy  in  return 
during  tlie  subsequent  pej-iods  when  its  own  sta.tion  was  in 
oiieration.  In  practice,  this  aiTant;'&ment  was  found  to  be 
all  the  more  advantageous  to  both  parties,  as  it  enabled  the 
stocks  of  coal  to  be  more  economically  utilised,  and  the  two 
woa'k?  effected  exchanges  of  energy  from  time  to  tune.  The 
installation  works  ■nere  resumed  and  carried  out  rapidly 
when  it  became  evident  that  the  duration  of  the  occupation 
would  be  long,  and  it  was  consequently  possible  to  connect 
numerous  villages  where  the  inhabitants  had  been  previously 
without  any  light. 

Dealing  with  the  company's  relations  with  the  enemy,  the 
report  states  that  the  directors  succeeded  in  maintaining 
them  within  the  limits  provided  for  by  international  conven- 
tions, that  is  to  say,  the  company  limited  itself  to  furaishing 
the  communal  authorities  with  the  current  necessary  for 
the  hghting  of  the  premises  serving  for  the  accommodation 
of  the  occupation  troops.  Every  time  the  Gennans  tried  to 
requisition  current  for  other  purposes — whether  for  charging 
the  wires  closing  the  Dutch  frontier,  current  for  the  repair 
workshops  for  submarines  or  aeroplanes,  or  for  Ughthouses 
and  searchUghts — the  enemy  met  with  a  formal  and  ju.stified 
refusal.  The  result  was  that  the  in.staJlations  at  Knocke  and 
Duinbergen  were  withdra-wn  from  the  company's  control  in 
June,  1916,  and  were  only  restored  when  the  evacuation 
of  the  coast  took  place.  On  the  other  hand,  it  was  possible 
to  retain  possession  until  the  end  of  the  works  and  network 
in  Eastern  Flanders,  only  material  of  relatively  little  im- 
poi-tance  being  requisitioned.  On  the  eve  of  the  annistioe, 
however,  the  I-ingerbrugge  station  was  the  object  of  a 
systejnatic  bombai'dment  by  the  enemy,  an  oi)eration  which 
did  not  appear  justified  by  any  mihtary  necessity.  The 
damages  caused  were  considerable,  but  repaii-s  were  being 
actively  carried  out,  and  the  station  had  already  resumed 
the  nonnal  service.  It  was  intended  to  demand  repai-ation 
in  due  cour.se.  The  difficulties  of  working  in  these  districts 
were  (tonsiderable  owing  to  the  scarcity  of  coal.  oU,  and 
materials  of  all  kinds,  the  dearth  of  transport  faciUties,  the 
suppression  of  all  public  lighting,  and  the  restrictions  on  pri- 
vate lighting.  Yet  the  lack  of  petroleum  made  itself  so 
seriously  felt  that  the  number  of  lighting  consiimers  in  the 
country  increased  fi'om  1.66-5  on  Se(>tember  30th,  1914,  to 
10,407  on  the  same  date  in  1918.  In  contradistinction  the 
power  consumers,  upon  whom  the  company  had  largely  de- 
pended for  its  prosiWity,  were  completely  lacking,  and  the 
company  thus  experienced  a  delay  of  five  years  as  compared 
\Yith  the  anti(l|vitions  of  191:1. 


OUR   PERSONAL   COLUMN. 

Tke  Editors  inrite  electrical  engineer*,  whether  connected  with  the 
technical  or  the  commercial  tide  of  the  profession  aiid  industry, 
also  electrio  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movemetUt. 


Central  Station  and  Trainway  Oflicials. — Morecambe  T.C. 
has  uicix'a.>cd  ihc  !>;iJ;u\  of  the  electrical  engineer  to  £'2bO 
1M.U'  annum. 

Coble  Town  Council  has  appointed  Mr.  J.  H.  Thompso.v, 
of  Carlisle,  Coiix>ratii>n  electducal  eugineoi'  at  £'350  per  an 
niim.  111  succesijion  to  Mr.  A.  G.  Coopkk,  who  has  secured 
an  apiM>iutment  at  Shcllield.  Theie  were  140  api>liicatious 
toi'  the  iwsition. 

On  Monday  last  week  the  staff  and  employes  of  tihe  Nor- 
wich Electric  Tramways  Co.  presented  a  sohd  silver  teu.  ser- 
vice to  Mr.  F.  W.  Ketlkv,  who  has  resigned  the  positiom'of 
managei-  of  the  company.  The  Lord  Mayor  (Mr.  G.  M.  Cliam- 
berhn),  a  director,  piesided.  The  Lord  Mayoa',  in  making  tlie 
presentation,  referred  to  the  gixxi  feeling  which  liad  always 
e..\iste<i  between  every  member  of  the  tramway  stall'  and  Mi\ 
Ketley,  whose  period  with  the  comiKiaiy  exteiuled  from  1909- 
1919:  Mr.  Ketley  re&ixMidc*!  in  suitable  terms.  On  the  fol- 
lowing day  he  was  presented  by  the  members  of  the  City 
Pahce  Force  with  a  silver  cigaj'ettc  box. 

Mr.  l'\  M.  F'osTEK,  assistant  engineer  and  managoi-  of  Nor- 
wich Filectric  Tramways  Co.,  has  been  a.piK>inted  engineci' 
Ketley,  whose  period  with  the  company  extended  fi'om  1909  to 
and  acting  manager  in  succession  to  Mr.  F.  \V.  Ketley. 

Considerable  advances  in  salary  tor  Manchester  Coi'pora- 
tion  electi'icity  supply  oliicials  aa-e  recommended.  The  Elec- 
tricity Committee  asks  fur  i;'2,045  moi'e.  The  proposals  in- 
clude :  Mr.  S.  L.  Pearcc,  chief  engineeir  and  manager,  from 
il.oOO  to  £'2,000;  Mr.  \V.  E.  Foden,  financial  supeiinteiudeut, 
from  £b5i)  to  Ji'oOO;  Mr.  L.  E.  Lees,  mains  engoneeir,  from 
i'oOO  to  ±'6(X);  and  Mr.  E.  Bolton,  sub-stations  engineer, 
from  ±'500  to  iOOO.  It  is  expected  tliat  the  recomiuendations 
will  be  mentioned  at  the  Febi-uary  meeting  oi  the  City 
Council,  and  will  then  be  brought  forward  for  fuU  discus- 
sion at  the  March  meeting.  The  subjoined  a.ppointmen it- 
are  recommended  by  the  Committee  ;  — 

Mr.  T.  Baxendale  (assist,int  resident  engineer,  .Sluart  Street  station),  r.  ^  - 
dent  engineer,  Stuart  Street  station,  at  JEtJOO  per  annum;  Mr.  A.  L.  Lu  i.i' 
(turbine  house  superintendent,  Stuart  Street  station),  assistant  resident  ei^  '- 
neer,  Stuart  Street  station,  at  JB-iSO  per  annum;  Mr.  J.  A.  Vice  (enginet-i  .:i 
charge,  Stuart  Street  station),  turbine  house  superintendent,  Stuart  S.  "'  -. 
station,  at  £385  per  annum;  Mr.  W.  Kidd  (assistant  constructional  engin  ., 
Stuart  Street  station),  constructional  engineer,  Stuart  Street  station,  at  t,.J',(; 
per  annum;  Mr.  H.  A.  Ratcliff  (superintendent  of  the  meter  lesling  •  ■ 
standardising  department),  chief  clectrolechnical   assistant,  al  £600  per   ami.. 

Mr.  C.  J.  Spencer,  who  already  holds  the  position  of  man  - 
ger  of  the  Metropolitan  FUeetric  Tramways  and  the  Lon  :   ■ 
United  Ti-amways,  Ltd.,  has  been  appointed  manager  of  tl. 
South  Meti'opolitan  Electric  Tramways  &  Lighting  Co. — tl  . 
third  ti-amway  controlled  by  the  Loudon  &  Suburban  Tra^ 
tion  Co.     Mr.  A.  V.  Mason,  hitherto  manager  of  the  Soulb 
Metropolitan   Electilc  Tramways   &   Lighting   Co.,   has   bee^' 
appointed  engineer  under  Mr.  Spencer  to  the  three  ti-amwn, 
companies.     In  consequence  of  the  resignation  of  Mr.  W.  ] 
Hammond   as   traffic   manager   of   the   Metroix)litan    Electr: 
Tramways,  Mr.  J.   B.   MacKinnon,   traffic  superintendent  d' 
the    London    United    Tramways,    has    been    appointed    tl   ■ 
general  traffic  superintentlent  of  all   thi'ee  comiKi.nies. 

We  regret  to  read  that  Mr.  W.  G.  Pickvance,  borougii 
electrical  engineoi',^  Wrexham,  was  taken  suddenly  seriousi . 
hi  on  Tuesday  of  last  week,  but  it  is  now  stated  that  he  is  a 
httle  better. 

The  Belfast  Corporation  has  resolved  that  owing  to  tlic 
increased  responsibilities  thrown  upon  the  city  electriad 
engineer,  Mr.  T.  W.  Bloxam,  by  reason  of  the  extension 
scheme,   his  salary  shall   be  increased   by  £'200. 

General. — According  to  the  Times,  the  Special  Bostid  for 
Biologv  and  Geologv  at  Cambridge  has  aiJproved  a  grant 
from  the  F.  M.  Balfour  Fund  of  £100  to  Mr.  J.  Gray,  M.A., 
FeUow  of  King's,  for  six  months  in  aid  of  his  i-esearches  on 
the  permea.bility  of  ceUs  to  electrolytes  and  its  beajing  on 
the  problems  of  fertilisation. 

The  London  Gazette  contains  the  following  annofuice- 
ment  :  — 

"  Inspecto(i--Geueral  of  Transportation. — Hon.  Lieutenant 
Colonel  (temporary  Brigadier-General)  H.  W.  Thornton,  Eng. 
and  Ely.  Staff  Corps,  from  Dep.-Du-eotor-General  of  Move- 
ments and  Eailways  at  the  War  Office,  and  to  be  fem)x>rary 
Major-General  whilst  so  employed:  Januaj-y  20th,  1919." 

Mr.  MooRE  Ede  having  accepted  (as  announced  here  last 
week)  a  seat  on  the  board  of  Messrs.  Johnson,  Matthey  and 
Co.,  has  sevei^d  his  connection  with  the  firm  of  Messrs. 
Preece,  Cardew,  Snell  Sc  Eider,  in  which  he  was  a  partner. 

The  Institution  of  Civil  Engineers  has  elected  upon  its 
Roll  of  Distinguished  Honorary  Members,  Marshal  Foch, 
O.M.,  Field-Marshal  Sir  Douglas  Haig,  Kt.,  and  Admiral 
Viscount  Jelhcoe  of  Soaipa.,  G.C.B.,  O.M. 

Roll  of  Honour. — Second -Lieu  ten  ant  C.  W.  Sdmner,  of 
the  l/8th  Battalion,  Lancashire  Fusiliers,  who  has  been 
awarded  the  Military  Cross,  was  engaged  at  the  Wigan  Cor- 
poration electricity  works. 

Private  H.  Taylor.  37th  Labour  Battalion,  has  died  from 
influenza  in  hospital  at  Valenciennes.  He  was  previously 
employed  by  the  St.  Helens  Cable  &  Rubber  Co.,  Ltd., 
Warrington. 
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Driver  H.  P.VKKIKS,  E.F.A.,  previously  in  the  employ  of 
the  Biimmghaiii  Electric  Tramways,  has  been  awarded  the 
Military  Medal. 

Private  J.  GRiMLEr,  Durham  L.I.,  who  was  on  the  stalf 
of  Messrs.  Siemens,  Stafford,  is  repoorted  to  have  died  whilst 
a  prisoner  of  war  in  Germany. 

Sei-fe'eant  H.  Lowe,  SignaJ  Section.  K.E.,  who  was  for- 
merly with  Mr.  \V.  M.  Hughes,  electrical,  engineer,  of 
Kidderminster,  has  been  awai-ded  the  Meritoi-ious  Service 
Medal.     He  previously  gained  the  Mihtai-y  Medal  and  bar. 

Obituary. — Mr.  E.  G.  Ingleby. — We  regret  to  record  the 
death  of  Mr.  Edward  Cecil  Ingleby,  A.M.Inst.C.E.,  which 
took  place  on  Jajiuaiy  24th,  after  a  long  illness.  Mr.  E.  C. 
Ingleby  was  a  director  of  the  firm  of  Messrs.  Ingleby  &  Co., 
]jtd.,  electrical  engineers,  Leeds,  and  also  of  the  Electric 
Motor  &  Stove  Hiring  Co.,  Ltd.,  and  took  an  active  part  in 
the  i'onnation  and  management  of  both  firms. 


NEW     COMPANIES     REGISTERED. 


Franco  Si)^ns,  Ltd.   (152,761). — Private  company.    Regis- 

ined  January  :;4th.  Capital.  £1.000  in  £1  shares.  Gas,  .lectrical.  and 
_,!  neral  engineers,  makers  of  and  dealers  in  illuminated  and  other  sigfis.  &c. 
1  he  subscribers  (each  with  one  share)  are  :— H.  Bey.  2.i,  Oxford  Street,  W., 
engineer;  E.  F.  Hairison.  35.  Oxford  Street.  \V.,  company  director.  The 
irst  directors  are  ;  H.  Bey.  E.  F".  Harrison,  and  Capt.  C.  A.  L.  In'ine. 
rlegistered   ofKct :    2o,   Oxford    Street,    W.  1. 

Electric  Productions  Co.,  Ltd.  (132,862). — Private  com- 
pany. Registered  January  30lh.  Capital.  £1.000  in  £1  shares.  Electricians, 
mechanical  engineers,  manufacturers  of  electrical  signs,  makers  of-  e.xp^ri- 
nients  in  and  public  exhibitions  of  electric  force,  lighting,  machinery  and 
appliances.  &c.  The  subscribers  (each  with  one  share)  are  : — F.  Farndon. 
441,  Romford  Road,  Forest  Gate,  electrical  engineer;  .A.  ,E,  .Abrahams,  114. 
t^arlham  Gate,  Forest  Gate,  advertising  contractor.  First  directors ;  A.  E. 
.-Abrahams.  F.  Farndon.  \V.  H.  Shorter,  and  W.  F.  Wilson  (all  permanent). 
Kegistered    office:    ()5-6.    York    Terrace.    Regent's   Park.    N'.W. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Banbury  &  District  Electric  Supply  Co.,   Ltd. — Satisfac.- 

ii„n    in   lull  on    December  Slst.   1M8,  of   debentur.s  dated   1913,   securing  £-200. 

Sheerness  and   District  Electric  Power  &  Traction   Co., 
Ltd. — Satisfaction   in   full   on   January   1st,   1919,   of  6   per 

:;nt.   debs,    dated   1915,   securing   £200. 

Aluminium    Corporation,     Ltd. — Mortgage    on    freehold 

lind.  works.   &c..  dated   January  9th,   1919.   to  secure  £9.000.     Holder:    K.    M. 
\^iark',    Sudbourne    Hall,    Oxford,    Suffolk, 


CITY     NOTES. 


An  interesting  financial  report  for  1917- 
The  Zurich  Bank  IS  is  piublished  by  the  Bank  fiir  Elek- 
for  Electrical  tiische  Unternehmungen,  Zurich.  It  says 
Undertakings,  that,  in  spite  of  war  conditions,  electrical ' 
enterpi-ises  in  the  different  countries  have 
been  able  to  hold  their  own,  and,  on  the  whole,  serious  losses 
have  been  avoided.  The  main  Isank  in  Ziirich  has  made  a 
net  profit  of  Mk. 679,341,  compared  with  Mk.4,0-52.549  in 
1916-17.  No  dividend  is  being  paid,  and  this  profit' is  being 
canied  forward  to  the  current  year.  Si>eaking  about  affi- 
liated concerns,  the  report  states  that  the  Societa  Adriatica 
di  Elettricita  (Venice)  raised  its  capital  from  Lire  36.80 
million  to  Lire  60  during  last  yeai\  The  Negri  Co.  t<x>k 
over  all  the  shares  of  the  Societa  per  la  Forze  Idrauhche 
della  Maira  as  well  as  the  habihties.  and  at  the  same  time 
raised  its  own  ca-pital  from  Lire  20  to  50  miUion.  Later 
this  company  procured  the  majority  of  shares  in  the  Officine 
Elettriche  Genovesi  and  increased  its  own  capital  further  to 
Lire  110  million.  The  Petrograd  Electric  Lighting  Co.  of 
18S6  was  declared  the  property  of  the  Piussian  Republic 
during  1917.  and  had  a  loss  of  about  E. 54-5,000.  Likewise  the 
Moscow    Electric    Power    Co.    (Petrograd)    has    been    expro- 

,  priated,  under  protest  on  the  part  of  the  Swi.=s  Government. 

This  company  has  evidently  had  to  deal  with  a  heavy  losa 
in  1017.    The  Societa  Meridionale  di  Elettricita,  Naples,  paid 

■  6  per  cent.,  compared  to  54  per  cent,  in  the  preceding  year. 

I  The  Co.  SevOlana  de  Electrioidad  SeviUa  paid  no  dividends. 

The  Elektr.  Werk  Stra.ssburg  paid  7  per  cent.,  compai-ed  to 
10  per  cent.  The  Silesian  Electric  &  Gas  Co.,  Breslau,  5  per 
cent.,    compared    to   9    per   cent.     The   L'pper   Rhine    Power 

'  St^ition,   Miilhaii?en.  3  per  cent.,   compared  to  no  dividend. 

The  Black   Forest  Electric  Co..   5   per  cent.    The  TJnterelbe 

1  Elect.  V.'orks.  .\ltona.  distributed  no  dividend.    The  IJnione 

;  Italiana  Elect.  Tramways.  Genoa,  paid  5  per  cent.,  compared 

to  7  per  cent.  The  Elektro<-hem-Werke  G..  Beriin.  paid  15 
per  cent.,   compared   to  13  per  cent.    The  fate  of  most  of 

i  these    concerns    is   entirely    dependent    on    what    steps    the 

'<  authorities    will    take    in    future.    The    Rumanian    Electrica 

fost  Lahmeyer,  Biichajvst.  hopes  to  receive  compensation 
for  war  losses,  and   in   the  meantime  has  been   nearly  able 

"  to  resume  its  former  activities.    The  electrica]  companies  in 


Portugal.  Spam,  and  other  foreign  countries  were  pai-ticu- 
laily  handicapped  for  lack  of  fuel. — Kolnische  Zeitung,  De- 
cember 31st. 

Ml".  J.  B.  Braithwaite  presided  on  Tues- 
Adelaide  Electric  day  over  the  annual  general  meeting  of 
Supply  Co.,  Ltd.  the  company  at  Fmsburj-  Pavement 
House.  In  proposing  the  adoption  of  the 
report,  the  Ohaiiman  said  that  they  had  had  great  difli- 
cuities  to  contend  with  in  Australia  duiing  the  yeai-,  but  had 
cwntinued  to  show  fair  progress,  and  had  added  IS  additional 
miles  of  streets,  making  a  total  of  478  miles  where  a 
supply  was  available.  The  number  of  their  employes 
who  had  joined  the  Austrahan  Imjjerial  Forces  was  91;  that 
was  35.5  per  cent,  of  their  total  pay  roU.  Unfortunately 
seven  of  those  brave  men  had  been  killed;  12  had  been  re- 
turned to  the  company's  employ,  and  13  other^were  hoping 
to  get  back  in  due  course.  Owing  to  the  improved  plant 
that  they  had  put  in.  although  they  had  sold  nearly  1^  miUion 
more  units,  they  had  been  able  to  produce  them  with  about 
450  tons  less  coal.  They  had  introduced  a  new  power  tariff 
for  those  who  would  use  their  supply  between  10  o'clock  in 
the  evening  and  S  o'clock  in  the  morning.  Already  they 
had  about  60  consumers  on  that  tariff.  The  report  w-as 
adopted. 

The   annual   general   meeting   ^\as   held 
Melbourne        on  Monday  at  Finsbury  Pavement  House, 
Electric  E.C.     Jlr.    J.    B.    Braithwaite,    chairman. 

Supply  Co.,        in   proposing   the   adoption  of  the  report, 
Ltd.  .Slid    that   in    spite   of    the   very    difficult 

conditions  which  they  had  had  to  face, 
the  results  were  satisfactoiy.  He  hoped  they  would  be 
willing,  as  in  previous  years,  to  pass  a  special  resolution 
acknowledging  their  appreciation  of  the  excellent  services 
rendered  by  the  staff  in  Austialia.  In  ilelbomTie  they  had 
added  "24  miles  of  streets  to  those  in  which  they  were  giving 
a  supply,  making  623  miles  in  which  current  was  available. 
In  Melbourne  coal  cost  them  £27.464  more,  a  rise  of  52  per 
cent.,  whilst  the  revenue  only  increased  16.5  per  cent.  They 
made  a  capital  expenditure  of  £107,766  at  Melbourne  and 
about  £26.0(-iO  at  G«elong,  so  that  the  total  capital  expendi- 
ture was  now  about  li  mOlions.  In  ^lelboume  102  members 
of  the  staff  enlisted,  and  from  Geelong  32,  13  of  whom  had 
returned,  and  four  had  been  killed  duiing  the  year.  Re- 
plying to  a  question,  the  Chairman  said  that  aJk  their  con- 
cessions ran  concurrently,  and  expired  in  1925.  The  report 
was  adopted. 


Yorkshire  Electric  Power  Co. — Net  profit  for  1918,  after 
payment  of  mortgage  and  other  interest,  is  i'46.536,  making, 
with  the  balance  brought  forward,  a  total  of  ±'50,927.  After 
pajing  a  dividend  of  ti  per  cent,  on  the  preference  shares 
and  7  per  cent,  on  the  ordinarj'  shares,  and  increasing  the 
geuei-al  reserve  fund  to  ±59,000  by  transferring  £lo,OW,  tho 
balance  of  i'10,224  is  carried  forward.  Dividend  on  the 
ordinary  shares  was  5  per  cent,  fcer  1917  and  3  per  c«nt.  for 
1916.  Under  the  proviaions  of  the  Yorkshire  Electric  Power- 
Act,  191S,  an  agreement  has  been  made  with  the  Mexborougn 
Urban  District  Council  to  form  a  Joint  Electricity  Board 
with  the  object  of  providing  additional  generating  plant  to 
supply  the  southern  portion  of  the  company's  area.  Agree- 
ments for  supply  have  also  been  made  with  the  Urban 
District  Councils  of  EUand  and  Spenborough.  Arrange- 
ments made  for  association  with  the  Bradford,  Sheffield,  and 
Eotherham  Corporations  have  ali-eady  been  re]X)i-ted.  These 
and  other  arrangements  mark  substantial  progress  towards 
the  concentration  of  very  large  units  of  generating  plant 
in  power  stations,  with  a  resultant  economy  of  coal  and  a 
co-ordination  of  supply  in  the  whole  area  of  the  Company. 
The  continually  increasing  demands  of  the  company's  supply 
which  must  be  met  will  shortly  require  the  issue  of  further 
capital. 

Costa  Rica  Electric  Lij^ht  and  Traction  Co.,  Ltd. — The 

net  earnings  for  the  year  ended  Jime  30th,  191S.  amount  to 
±10,503.  a  decrease  of  ±3,S77.  The  net  deficit  for  the  year 
is  ±6,645  18s.  lOd.  The  volume  of  business  shows  a  con- 
siderably larger  income  in  the  local  currency  than  that  for 
the  prerious  year.  Continued  fall  in  the  gold  \"alue  of  th.-? 
Costa  Rican  "  Colon  "  is  the  principal  cause  of  the  diminu- 
tion of  profits.  ITie  gold  premium  has  averaged  345  per 
cent,  during  the  year,  as  against  200  per  cent,  in  the  pre- 
vious year,  and  112  per  cent,  (the  legal  equivalent  of  the 
gold  "Colon")  in  the  year  (1913-14)  before  the  war.  The 
interest  on  the  6  per  cent,  prior  lien  bonds  has  been  paid 
in  cash,  but  the  holilers  of  the  5  per  cent,  debentures  ac- 
cepted (under  extraordinary  resolution  of  a  meeting  held  on 
Januaiw  30th.  1913)  50  per  cent,  of  their  interest  in  defeiTed 
warrants. 

City    of    Buenos    Aires    Tramways   Co.   (1914),   Ltd.— 

Balance  dividend.  Is.  3d.  per  share,  making  5  per  cent,  for 
1918,  less  tax;  ±5,750  is  transfeiTed  to  general  aiuoirtisation 
fund,  and  ±S8  carried  forward. 

Montreal    Light,    Heat    &    Power    Co. — Dividend,    2   per 

cent,  for  the  quarter  to  Januan'  31st. 

Montreal  Li}|ht.  Heat  &  Power  Consolidated  Co. — Divi- 
dend,  1  per  cent,  for  quarter  ending  January  31st, 

Greenwood  &  Batley,  Ltd. — Interim  dividend  of  5  per 
cent.   (10s.  per  share'),  1^=5  tax.  on  ordin.nry  shares. 
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Llandudno  and  Coluyn  Bay  Llectric  Railway,  Ltd. — The 

protit  for  the  year  J'Jl.-^,  after  providing  for  oxpcn.s*"."!  ami 
interest  on  debcnliuc  stock  and  loans,  amounts  to  £7,'.i;is, 
iiiakiU},',  with  the  aiuount  brought  forward  from  .1917,  a  total 
a\ail;ible  balance  of  ±'8,135.  After  deducting  sinking  fun<l 
in.sta!uient,  £1,775,  and  ti-ansfer  lo  reserve  for  lenowals, 
i'l,5liO.  there  rejuains  i'4,SC0.  applied  in  payment  of  a  divi- 
dend at  the  rate  of  4 J  pex  cent,  per  annum,  and  leaving  a 
balance  to  be  carried  foaward  of  i:3S7.  The  ankiiig  fund 
amount-s  to  £V2;iii. 

Yorkshire  (West  Riding)  Tramways  Co.,  Ltd. — ^Tlie  re- 
port for  the  year  1918  shows  a  net  income,  aftej-  providing 
for  debenture  interest  and  making  provision  for  deferred 
repairs,  of  itl5,303.  which,  with  .i'20,G09  brought  foi-ward, 
totals  £35,912.  Dividend,  6  per  cent.,  less  tax,  on  prefeixinco 
shares,  £9,888;  jKirchase  of  funded  preferential  dividend 
lertificates,  £11,187;  £12,311  is  placed  to  credit  of  renewals, 
depreciation,  and  reserve  fund,  and  £2,526  is  carried  forward. 

Metropolitan  Railway  Co. — Dividend  on  the  ordin.nry 
stock  for  the  past  vear,  li  per  cent.,  making  li  per  a^nt. 
for  the  year,  carrying  forwaa-d  £19,(XX),  after  placing  £20,0(10 
to  the  general  renewals  fund.  Dividejid  on  the  surplus  lajul 
stock  is  at  the  rate  of  '2i  per  cent,  per  annmn,  canning 
foi-n'ard  £2,700,  after  placing  £4,050  to  res(iiTe  account. 

French  Companies. — ^The  share  capita!  of  the  Compagnie 
Gcnerale  Electiique  de  Kancy  hjis  been  raised  from  6  to  15 
million  frJincs,  with  a  bond  issue  of  10,000,000  francs  ad- 
ditional. The  Societe  Frangaise  de  Materiel  Electrique  has 
increased  its  capital  from  100,000  to  500.00<.l  francs. 

Isle  of  Thanet  Electric  Tramways  and  Lij^htinj^  Co.,  Ltd. 

— The  accounts  show  a  loss  of  £4,817,  and  after  deducting 
the  credit  balance  brought  forward  of  £3,825,  a  debit  baJamce 
of  £982  is  carried  forn'ard. 

London  and  Suburban  Traction  Co.,  Ltd ^The  accounts 

cannot  be  completed  before  the  date  fcxr  paying  the  prefer- 
ence dividend,  but  a  notice  respeeting  that  dividend  wiU  be 
issued  as  soon  as  posable  after  that  date  (February  15 th). 


STOCKS     AND     SHARES. 

Tdesd.\y  Evening. 
What  vidth  the  strikes,  and  the  weather,  and  the  Natiotual 
Wax  Bonds,  it  is  surprising  that  tJie  Stock  Exchange  finds 
any  business  to  do  at  all.  but,  cmiously  enough,  in  spate  of 
a.U  the  disadvantages  imdeir  -nhich  business  labours  at  the 
present  time,  a  fair  amount  of  ti-adc  is  going  forward  in 
stocks  and  shares,  and  so  far  a.s  reports  from  provincial 
stock  exchanges  go,  these  bear  a.  similar  tale  to  those  in 
London.  Naturally  enterprise  is  .severely  checked,  and  in 
m.any  industrial  branches  ix-ople  are  refusing  to  buy  stocks 
and  shares  .so  long  as  the  present  conditifjn  of  imcorta.uity 
exists.  There  are  nevertheless  optimists  who  aigue  that  the 
worse  things  become,  the  nearer  we  must  be  to  a  final  seMc- 
loeut  of  some  sort  or  another,  and  in  the  hope  of  its  proving 
a.  satisfactory  one  to  everybody  concerned,  some  are  willing 
to  buy  stocks  and  shares  even  at  the  current  prices.  Qucyfca,- 
tions  for  the  tube  stocks  have  not  suffeied  to  any  mateaial 
extent. 

Underground  Electric  Railways  income  bonds  gave  way 
ai  point  to  91-J,  but,  on  the  other  hand,  the  company's  6  per 
cent,  income  debenture  stock  rose  i  to  103^.  The  Is.  shares, 
back  to  9s.  9d.,  and  those  of  the  £10  variety,  unchanged  at 
3J,  are  considerably  less  active  than  they  were  before  the 
trouble  became  acute,  and  La  addition  to  this  week's  strikes, 
there  is  the  proposal  that  the  London  County  Council  shall 
start  'buses  of  its  own,  a  suggestion  which  carries  the  hint 
of  competition  not  unexpected  by  those  who  have  been  fol- 
lowing the  fortunes  of  the  London  transport  services. 
Although  the  L.C.C.  proposal  at  present  has  to  do  princi- 
pally with  linking-up  the  dead  ends  of  the  tramway  sys- 
tems, this  is  obviously  capable  of  development.  Meanwhile, 
London  &  Suburban  Traction  preference  shares  keep  firm 
about  8s.,  and  for  nearly  all  the  low-priced  tramway  varie- 
ties, whether  in  London  or  the  country,  there  is  a  notice- 
able demand.  Districts  remained  without  alteration  at  27J, 
but  Metropolitans  rose  to  31  in  consequence  of  the  increase 
of  i  per  cent,  in  the  dividend  for  the  year,  the  price  re^ 
acting  later  to  29^  on  the  motormen  joining  in  the  .strike. 

Home  electricity  shares  are  stagnant  pending  what  the 
latter  part  of  the  week  may  have  in  store  in  the  way  of  a 
general  strike  of  electricians.  There  are  those  in  London 
who  admit  they  would  not  be  sorry  to  see  everything  brought 
to  a  standstill,  and  the  battle  fought  to  a  direct  finish.  In 
the  Stock  Exchange  no  sym[>athy  is  expressed  for  the 
strikers.  Indeed,  there  is  strong  indignation  at  what  is  re- 
garded as  an  arbitraiw  and  unreasonable  dislocation  of  public 
facilities.  The  trail  of  the  striker  is  over  other  departments 
as  well  as  those  most  intimately  concerned.-  India-Rubber 
shares  are  5s.  lower  at  17,  and  Siemens  at  6i  have  fallen 
5/16  on  the  week. 


UritiiJi  .Muniiniuiu  ordinary  are  a  shade  lower,  but  Edisons 
regained  the  dividend  of  Is.  6(1.  a  sh;u-c  deducte<l  last  week. 
Cioueral  Electric  oixlinaiy  have  improved  to  I7i,  amd  Henley."! 
are  better  at  2  5/10.  Britieli  Electric  Ti-actions  cased  off  to 
50  J. 

A  rise  of  5s.  in  Yorkshire  West  Hiding  fshares  lifted  tiio 
price  to  27s.  6d..  and  the  protorouce  arc  i  up  iit  4J.  In 
the  London  list,  Metropoht^in  Piloctric  4i  i)er  cent,  debenturo 
at  78  and  the  3i  \>ct  cent,  stock  at  00  are  botli  a  ix>int  to 
the  good.  Marconis  have  come  in  foi'  a  htflo  more  support, 
and  Americans  stirt'ened  to  30s.,  although  the.ro  is  no  psu'tvi- 
cular  change  in  Madwmis  themselves  at  4J,  or  Marconi 
Marines  at  33.  The  UMegni.ph  hst  is  quietly  steady,  a  fall 
of  10s.  in  Indo-Europcans  being  nejirly  balanced  by  a  rise 
of  5s.  in  Eastern  Extensions. 

The  foreign  groiip  rcmair;s  depressed  with  the  exoeptiivn 
of  Anglo-.Vrgontine  'Prams.  The  strike  in  Buence  Aires  ap- 
pejurs  to  have  boon  got  well  under  control,  and,  by  reason  of 
this,  a  few  bold  buyers  came  in  for  the  preference  dianesjof 
the  Anglo- Argentine  Tramways  Co..  leaving  both  the  fiiret 
and  seconds  J  to  the  good.  Mexicans  arc  somewhat  iiTegular; 
tliis  week's  news  from  that  country,  scanty  as  the  ini'orma- 
ticm  is,  encourages  the  idea  that  the  United  Sta.tes  is  once 
more  turning  a  watchful  eye  on  the  domes-tic  affairs  of  her 
neighbour,  and,  although  Mexican  railway  stocks  are  flat, 
there  has  been  some  inquiry  fw-  the  prefeiTed  shares  of  the 
Mexican  Light  &  Power  Co.  The  bonds,  however,  togetiier 
with  those  of  the  Mexico  Tramways,  have  weakened.  British 
Columbia  Electxic  Railway  issues  are  still  on  the  dmvn  grade, 
and  there  has  been  no  recovery  in  Brazil  Tractions.  The 
rubber  maj'kot  keeps  tolerably  fimi,  in  si>ite  of  businesg 
having  died  away  to  a  noticeable  extent.  The  armament 
group  is  affected  by  labour  possibilities,  and  amongst  baise- 
mctal  shares  the  tendency  has  been  to  lower  prices,  owing 
to  the  movements  of  prices  in  the  metal  exchange. 

SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

. > .  Feb.  4,  Yield 

1916.  1917.  1919.     RlBeorfaU.      p.o. 

Brompton  Ordinary 9  10  7S  —            f6  15    7 

Charing  Cross  Ordinary     ....        5  4  3|  —  5  10    4 

do.       do,       do.       4i  Pref...       4J  44  sj  —  6    8    7 

Chelsea 3  6  4  —  6    .■;    4 

City  of  London         8  8  135  —  i  6    13 

do.       do.    6  per  cent.  Pref.  ..       6  6  lOj  —  ."i  18    5 

County  of  London 7  7  11  —  6    7    .B 

do.         do.     6  per  cent.  Pref.       6  6  lOJ  —  ."i  18    5 

Kensington  Ordinary          ....        6  7  6  —  5  16    8 

London  Electric       Nil  Nil  IJ  _  Nil 

do.        do.      6per  cent.  Pref...        4  .5  4  —  6    5    0 

Metropolitan 8  4  3  —  6  18    4 

do.         H  per  cent.  Pref.    . .       4J  44  SJ  —  6  18    6 

St.  James' and  Pall  Mall  ....        8  9  7i  —  6    4    ■.! 

South  London           5  5  8  —  6  18    4 

"  South  Metropolitan  Pref 7  7  31/-  —  6  13    4 

Westminster  Ordinary       ....       7  9  73  —  fi    'J    0 
Teleobaphb    and    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  SSi  —  «    1  10 

do.            Def li  14  22  —  7  13    n 

Chile  Telephone      8  8  7i  —  668 

Cuba  Sub.  Ord 7  7  lOi;  +  i  'e  HI    4 

Eastern  Extension 8  8  WS  —  »6    3    3 

Eastern  Tel.  Ord 8  8  1574  —  •5    17 

Globe  Tel.  and  T.  Ord 7  7  14i  —  •4  16    6 

do.       do.        Pref 6  6  lOJ  —  5  14    B 

Great  Northern  Tel 24  22  82  —  6  17    H 

Indo-European          13  13  68  —  i  6  12    0 

Marconi           16  20  48  —  4    6    7 

Oriental  Telephone  Ord 10  10  2*  —  4    0    0 

United  R.  Plate  Tel 8  8  7J(  —  •5    17 

West  India  and  Panama   . .        . .      6d.  1/3  1|  —  'S  17    li 

Western  Telegraph            . .        . .       8  '    8  168  —  •!  16    3 

Home  Rails. 

Central  London  Ord,  Assented   . .       4  4  65)  —  6    2    2 

Metropolitan 1  29?  —  1  4    4!) 

do.          District          ..         . .      NU  NU  27*  —  Nil 

Underground  Electric  Ordinary. .      Nil  Nil  84  —  Nil 

do.              do.       "A"        ..     Nil  Nil  9/9  —  ^  Nil 

do.              do,       Income   ..6  4  914  —1  '4    7    6 
FoBEiGH    Trams,    &a, 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  4i  —  664 

Anglo- Arg.  Trams.  First  Pref.     ..        6*  64  SfJ  —J  — 

do.           do.      2nd  Pref.        . .        64  —  8*  —  i  — 

do.           do.      6  Deb 6  6  71?|  —  6  19  10 

Brazil  Tractions       —  —  65^  —  — 

Bombay  Electric  Pref 6  6  lOj  —  6  11    7 

British  Columbia  Elec.  Rly.  Pfce.        6  5  664  —1  7  12    8 

do.               do.        Preferred      Nil  Nil  48  —  Nil 

do,               do.        Deferred       Nil  Nil  44  —1  Nil 

do.               do.        Deb.      •  >        4i  «  62  —  6  17    8 

Mexico  Trams  6  per  cent.  Bonds..       Nil  Nil  634  —24  Nil 

do.           6  per  cent.  Bonds..      Nil  Nil  61  —1  Nil 

Mexican  Light  Common  . .         . .      Nil  Nil  37  —  Nil 

do.             Pref Nil  Nil  49  +1  Nil 

do.            Ist  Bonds..        ..      Nil  NU  674  —2  — 

MANUFACTURlNa      COMPANIES. 

Babcook  &  Wilcox             ....  15  15            3  J  —  3  17    5 

British  Aluminium  Ord 10  10             IJJ  —    ',  6  10    5 

British  Insulated  Ord 20  20             2i'  —     '  4    9    0 

British  Westinghouse  Pref.         . .  74        74           ii'g  —  6    0    0 

Callenders 20  25  11  —  ."i  13    8 

do.        64  Pref 5         6             6i  —  524 

Castner-Kellner        22  20             sfj  —  6  16    3 

Edison-Swan,  "  A "             ..         ..  —  —  20/- .xd  +  ^  7  10    0 

do.      do.    4  per  cent.  Deb,    ..  4  4  744  —  6    6    0 

Electric  Construction        ..        ..  74  10             lyg  —  8    8    5 

Gen.  Elec.  Pref 6         6  lOJ  —  6    6  10 

do.        Ord 10  10  17j  +  i  ^e  12    8 

Henley 25  26             2,;  +    '  6    8a 

do.    44Pre< 44       44          4  —  6  19    B 

India-Bubber 10  10  17  —J  'S  17    8 

Siemens  Ord... 10  —            6ji  —  ,.  '8    3    4 

Telegraph  Con 20  20           48  —  'B    Q    0 

*  Dividends  paid  free  of  Income  Tax. 
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THE     PAST,    PRESENT,     AND     FUTURE     OF 
ELECTRICITY     SUPPLY. 


A  Di.'iCLssioN  upou  ttuji  subject  took  plac<-  ut  th.-  lii.ciiug  <ij 
iho  Manchlster  Association  of  ENGixiiEks  held  on  Januarv 
i")th.  Mr.  J.  Butterworth,  president  of  the  Association,  in 
hi.s  preliminary  remai-k.s,  .said  this  country  was  l'or<'niost  iji 
the  development  of  steam  jxtwer,  and  the  tithe  was  now- 
ripe  for  Che  development  of  the  production  of  electrical  iJowej'. 
Steam  power,  fi-om  its  hmitations,  was  neces.sjuriJy  dealt  with 
individually,  but  electricity  could  be  best,  dealt  with  ou  a 
national  basis. 

Mr.  S.  L.  Pearcl  oijened  tiie  discussion.  In  the  first  place, 
he  touched  upon  the  legiskition  which  governed  tlie  industry 
in  its  early  days.  Sir  .lames  Kidson  might  be  said  to  bave 
uioie  or  less  standardised  the  Power  Act  legislation.  Com- 
panies were  granted  powers  of  supply  o\er  vexy  lai-ge  arejis, 
and  the  energy  was  to  t)e  supplied  in  bulk  to  the  authoriities- 
to  distribute,  or  it  was  to  be  given  in  detail  to  any  con- 
sumer. There  was  little  doubt  that  bulk  supply  and  dis- 
tribution were  meant  to  be  pi-actically  .separate  businesses, 
the  former  to  be  in  the  hands  of  conipauiei>  operating  over- 
large  areas,  and  the  hitter  in  the  hands  of  the  various 
authorised  distributors  whether  local  authority  or  company. 
Events  had  certainly  not  worked  out  as  anticipated  by  Par- 
hament.  There  had  been  a  reluctance  on  the  part  of  local 
authorities  to  enter  into  negotiations  with  power  companies. 
On  the  other  hand,  the  finance  of  some  of  the  companies 
had  been  unsound,  and  with  a  dead  weight  of  watered  capitai 
they  hail  found  it  impossible  to  make  things  pay.  Hence 
they  cast  longing  eyes  upon  the  large  concentrated  areas  of 
local  authorities.  The  position  to-day  was  that  apart  from 
Miveral  purely  tramway  and  railway  undei-takings  the  bulk 
supply  of  electricity  to  the  general  i)ubUc  was  furnished  by 
thi-ee  c-lassfts  of  undertakings — .something  like  330  local  autho- 
lities.  scvmething  like  308  companies  opei-ating  under  what  he 
t<'.rme<l  a  limited  teniu'e,  and  about  35  ix>TCer  comi>anies. 
The  total  capital  invested  in  those  three  classes  of  under- 
takings was  approximately  120  millions,  the  output  nearly 
3.1100  million  units,  somethirig  hke  'Ji  millioji  KW.  of  plant 
wakS  installed,  and  something  like  7(i*i.(KK.l  kw.  of  plant  was 
at  the  present  tini<'  under  c-i>n-;tniction.  Tho.S(?  large  figures 
(lid  nf>t  necess;irily  lietoken  success,  ^till  le-ss.  that  the  present 
otate  of  th<i  indu.sti-y  did  not  c«ill  for  ,some  radical  refoiTn. 
With  the  exception  of  the  ><<'Wcastle  Supply  Co.  and  its 
aUied  uu<lertakings,  there  «a.s  certainly  no  system  in  this 
countix  which  compared  with  the  large  imdertakings  abroad. 
He  believed  it  had  been  fully  established  that  the  needs  of 
all  classes  of  consumers  could  be  met  by  means  of  a  common 
in terconnecited^  network,  which  would  operate  with  a  high 
load  factor,  and  cater  for  all  clas.ses  of  consumers,  thus 
obtaining  the  benefit  of  di\-ersity  of  demand.  The  difiiculties 
incidental  to  reconstniction  w-ere  not  so  much  of  an  engineer- 
ing nature  as  political,  using  that  term  in  its  widest  sejise. 

During  the  past  two  or  three  years  much  work  had  been, 
done  by  different  bodies  or  committees  in  the  direction  of 
evolving  schemes  for  the  improvement  of  the  industi-y.  In 
1916  a-  committee  of  engineers  was  set  up  to  consider  whether 
interworking  or  interconnecting  of  the  undertakings  in  the 
Lancashire  area  was  possible.  Tlie  broad  conclusions  at 
which  it  arrived  were  these  :  That  it  was  a  commercial  pro- 
position to  interconnect  the  several  undertakings  in  four, 
groups — three  around  Manchester,  and  one  in  the  North, 
including  Preston  and  Blackburn.  The  estimated  capital 
outlay  to  effect  the  interworking  was  (at  that  date)  approxi- 
mateiy  i'281,000,  and  a  coal  saving  of  £'S'3,000  per  annum 
could  be  effected  taking  coal  at  17s.  6d.  a  ton.  The  com- 
mittee considered  that  the  maximum  demand  of  the  whole 
system  would  be  increased  30  per  cetjt.  It  strongly  re- 
commended that  a.  joint  committee  should  be  set  up  with 
power  to  raise  capital  for  providing  works  for  interconnec- 
tion, to  control  the  running  hours  of  the  various  stations, 
to  regulate  the  charges  for  supply,  and  generally  to  act  in 
aji  advisory  capacity  as  regarded  all  future  extensions.  That 
teport  was  favourably  receiyed.  and  the  conimitt<io  was 
requested  by  the  Boai'd  of  Ti-ade  to  work  out  the  essential 
details  and  present  a  final  report  with  full  particulars.  In 
the  meantime  the  National  Electric  Power  Supply  Joint 
Committee  had  iss-ued  a  report  which  was  ba.sed  very  much 
upon  the  work  done  by  the  Lancashire  and  Cheshire  en- 
gmeers,  the  only  difference  being  that  it  sun'eyed  the 
country  as  a  whole  and  suggested  that  the  country  should 
be  divided  into  10  areas.  In  each  of  those  areas  intercoii- 
necting  committees  had  been  set  up,  as  they  were  set  up  in 
l.imiashire.  Several  of  them  had  rei)ort«d,  and  a  gi-eat  deal 
n!'  ini.st  useful  pioneer  work  had  been  done,  but  with  the 
e.Kceplion  of  the  North-East  Coa.st,  where  intercr>nnection 
was  an  already  accomplished  fact,  thei'e  was  no  distiict  which 
was  .go  far  advanwxl,  at  any  rate  with  concrete  proposals,  as 
in  the  Manchester  area.  The  second  report  of  the  Lanca.shue 
and  Cheshire  Committee  contained  a  fully  worked  out  scheme 
t<i  give  effect  to  the  proposals  contained  in  the  first  report. 
Ho  thought  the  report .  might  very  well  stand  as  a  ba.sis  for 
any  district  that  was  contemplating  a  system  of  intercon- 
nection and  nothing  more.  But  the  majority  of  the  com- 
mittee considered  that  ttiis  interconnection,  joint  working,  or 
linking  up,  should  only  be  the  first  step  towards  an  ideal 
scheme  to  .<*ecure  the  cheapest  and  most  reliable  supply  of 
energy  ia  the  future.    They  were  led  to  the  conclusaon  that 


tha  ultimat«  development  would  lead  to  a  complete  federation 
of  tie  different  authorities  m  a  given  area,  so  far  as  genera- 
tion and  main  ti-ansmission  was  concerned,   stdl  leaving  to 
the   existing  individual  authorities  their  full   rights  in   con- 
nection with  the  distiibution  and  sale  of  energy     Therefor*. 
riiey    made   certain   recoiurnendations   which    were   doubtless 
outside  the  scope  of  their  reference.    The   most   important 
one  was  that   the^  proposed  Joint  Board  shoiiW   be  enabled 
to  eiect  new  ix>wcr  stations  where  they  were  requii-ed,  ami 
to  aciiuire,    when    and    wheio   desirable,    the   ownership   and 
control    of    the    existing    power    stations    and    high-prossiiro 
transmission  lines.       That   second  repoi't   w;us  by  no  mean.s 
unanimous;  there  was  a  division  of  opinion  which  even  yet 
had  not  been  healed,  but  as  the  chairman  of  the  committee, 
y,ad  as  one  who  signed  tlio  majority  report,  he  was  convinced 
that  those  furthei-  recoimnendations   would  have'  to  be  con- 
sidered.     He    thought    that    view    was    also    taken    by    th« 
gentlemea  who  were  .signatories  to  latei-  reports.     In  Decem- 
ber, 1917,  the  report  of  the  CVial  Conservation  Sub-Committee 
was  issued.     He   lUd   not  think   there   had   been   issued   au\' 
other  report  which  created  such   widespread  interest  m  this 
country.     With    the    major    portion    of    the   sub-committee's 
main   recommendations,   a,part   from   certain   irrelevant   side 
issues,   he   was  in  agreement.    That  ieix»r.t   was,   no  doubt, 
fundamentally    .sound,    but    to-day    one    might    say    it    was 
superseded  by  tlie  report  of  the  Board  of  Trade  Committee 
presided  over  by  Sii'  .Archibald   Wdliam-son,   which  was  ap- 
l>ainted  early  in  1917.     Eumoiir  had  it  that  the, Government 
had  prepared  legislation  more  or  less  on  the  findings  of  the 
WiUiamson   Committee's  repoi-t,  and   that  at  an  early  date 
in  the  coming  session  they  might  expect  to  see  the  Board  of 
Trade  Bill  introduced,   but  he  could   not  say  whether  that 
was  correct  or  not.     Anyone  who  read  that  report-  must  be 
struck  by  the  striking  hkeness  to  the  recommendations  con- 
tained in  the  second  report  of  the  Lancashire  and  Cheshire 
Engkjeers'  Committee     There  were  three  points  of  difference. 
The    Williamson    Committed    report    advocated  :     (1)    Pubhc 
ownership  of  the  generating  stations  and  transmission  lines 
as  against  capitalistic  owner.ship  and  control;   (2)  amalgama- 
tion, of  existing  interests  on  a  national  basis  as  against  the. 
creation  of  a  gigantic  electiical  trust;   (3)  reconstruction  by 
means  of  evolution  rather  than  levclution.     From  what  had 
been  .sjiid  before,  he  thought  it  would  be  agreed  that  there 
was  a  very  large  measure  of  agreement  as  to  the  lines  on 
which   the  future  progress  of   the  industry   would   develoj). 
There  must  he  four  cardinal  points  in  any  scheme  that  w;us 
likely  to  be,  acceptable  to  the  coimtry  as  a  whole.    The  first 
was  the  creation  of  a  central  tribunal  of  Commissioners,  who 
^should    be   the   supreme   judicial   authority   to   delinea,te   the 
areas,  to  decide  the  voltages  and  periodicdties,  and  co-ordinate 
the  efforts  of  the  DLsbiot  Boards.    The  second  point  was  that 
there  should  be  as  far  as  po.ssible  unified  ownership,  control, 
and  operation  of  the  existing  and  future  generating  stations 
and   transKussion   lines   by   the   District   Boards.    The   thii-d 
cardinal  point  was  that  the  operations  must  be  over  so  lai-ge 
an  area  that  diversity  of  demand  and  high  load  factor  would 
be  secured.    The  fourth  point  was  that  nothing  must  be  done 
to  interfere,  generally  speaking,  wit'u  the  rights  of  the  exist- 
ing   autJioiised    distributors    to    distribute    and    sell    energy. 
That  might  be  termed  the  admini.strative  or  political  side  of 
the  subject.    When  they  c/ime  to  the  engineering  or  technical 
side,  his  view  was  that  the  size  and  number  of  the  pow'er 
stations  wfould  be  determined  almos-t  entirely  by  the  problem 
of  transmission  and  its  cost.    That  was  the  most  vital  factor 
in  any  scheme  for  the  reorganisation  of  the  industry.     He 
beheved   that,   becau.se   of   this   transmission   problem   future 
power  stations  would  not  be  placed  more_ihan,  on  the  aver- 
age, 20  to  '2.3  miles  from  the  load.    In  exceptional  cases,  wherti 
ample  sujjpUes  of  cooling  water  and  cheap  coal  were  avail- 
able,  it   might   be   coimnercially   ix)ssible  to  extend  the   (hs- 
tance.     He    believed   also   that   tie   main    transmission    lines 
would  be  laid  undergiound  and  worked  at  the  highest  [X)s- 
sible   pressure — :30,000   to  60,000  volts;    the  use   of  overliead 
fines   would    be   limited   to   sub.sidiary   purposes.     Certainly, 
having   I'egard    to   the   higher    depreciation    which    must   be. 
allowed  for  overhead  lines  and  the  greater  maintenance  cost, 
a   veiy   good   case   could    be   made   out   for   transmission   at 
extra  high  voltage  by  underground  lines.    He  was  speaking 
of   voltages   from    30,000   to  45,000.    Those   were   practicable 
to-day.     The  interconnecting  mains  between  Manchester  and 
Sallord   were   designed   for  an   operating   pressure   of  33,000 
volts,  and  he  did  not  think  there  would  be  any  difficulty  in 
l^ushing  them  up  to  40.000  if  necessary.     The  term   "super- 
power  station  "   was.   of  course,   purely  relative.  ■  It   was  a 
question   not  so  much  of  the  aggregate  capacity  that  could 
be  got  into  the  power  station  as  the  size  of  the  units  installed 
therein.    He  thought  in  the  power  stations  of  the  future  they 
would  be  using  units  of  at  least  25,000  kw.   capacity.    The 
generating  voltage  was  not  Ukely  to  be  much  above  6,000, 
and  it  could  then  be  stepped  up  to  33,000  or  a  higher  voltage 
at  the  station  for  transmission.    Steam  pressures  would  un- 
■doubtedly  go  up.    iVt  the  present  time  they  were  using  pres- 
-sures  of  2.50  to  275  lb.  on   the  boilers,  and  he  thought  the 
figure    would    go    up    to   350    or    375.    A    new    station    ^vas 
■going  down  on  the  banks  of  the  Tees  to-day  where  a  pressure 
of  4.5()  lb.   was   going  to  be  used.     Some  figures  obtained  in 
the  United  States  in  connection  with  over-all  station  efficien- 
cies were  of  very  great  interest  as  showing  that   they   were 
in  advance  of  any  station  on  this  side  of  the  Atlantic.     He 
referred  more  particularly  to  the  Detroit  Edison  Oo.'e  station 
at  Connor's  Creek,  where  the  coal  consumption  before  the 
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wax  wa«  of  the  urder  oi  something  under  li  lb.  of  coal, 
or  a  little  less  than  20 ,000  b.th.d.  per  Kw.-houi'.  They  weie 
opoiating  with  a  boiler  house  etHoiency  of  7(3  per  ceut.,  and 
their  station  ediciency — the  ratio  of  coal  to  electrical  enei-gy 
— was  also  very  high.  But  he  did  not  think  dnahty  had 
l)een  reachetl,  particularly  i£  the  use  of  tho  higher  steajn 
pressured  to  whiili  he  had  alluded  came  into  vogue.  .\ 
ivmark  wa.s  attributed  to  Mr.  InsuU  iu  which  he  said  that 
the  .\iiieiican  engmeor.s  weie  aunitig  at  producing  a  K\v,-liour 

■  >u  the  switchl)oard  for  a  pound  of  coal.  When  he  took  into 
(■imsideratiou  the  iinproveiiients  that  had  already  bi^en  jna<ic, 
and  which  wore  hkely  to  be  uia<le  in  the  future,  he  did  not 
ihink  that  tigiire  was  impossible  of  realisation. 

\  vote  of  thanks  to  Mi".  Pearce  waiS  passed  unauiuiouvsily. 

Mr.  .1.  S.  Pkck  said  that  a*-  a  nianufacturer  lie  was  ajixiou.s 
that  the  supply  engineer  should  get  on  with  his  scheme 
i;ud  i-arry  out  the  stondarthsation  and  all  the  .suggestions  for 
i educing  the  cost  of  energy  and  increasing  the  adoption  of 
it  foi"  {Xiwer  purposes  throughout  the  country.  It  wouKI 
not  only  bi'ing  business  to  tfie  electrical  manufacturer,  it 
would  also  increase  the  ability'  of  the  country  to  enlarge  its 

■  ■utput,  and  that  was  what  they  wanted.  The  suggestion  that 
I  he  size  of  the  generating  units  would  be  '25,00U  K\v.  was,  he 
ihouglit,  about  right.  In  Amei'ica  they  were  going  to  con- 
.^tiuct  larger  sizes,  of  aOiWAI,  or  even  oU.UIX)  KW.  and  there  was 
^Diiie  talk  about  7l<,0(.tl),  but  in  compar-ing  tigtues  one  had  to 
iii-ar  in  mind  that  tile  .-Vmerican  rating  was  usually  higher 
tiiau  the  British  for  a  maeliiue  of  the  same  size.  The  voJtagi* 
i.t  the  generator  would  be  determined  lan'gely  by  the  question 
ijf  the  ss\itchgear  and  the  currents  which  could  be  handled. 
Probalily  0,(.KX»  \olts  would  be  as  high  as  they  would  want 
to  go  provided  tlieie  were  no  switches  between  the  geneiutou' 
und  the  tniusformer.  NVith  regard  to  underground  and  over- 
head trau-imissiou,  he  was  rather  surprised  at  what  Mi. 
Pearce  said  about  the  commercial  superiority  of  the  formc-i . 
in  this  counti-y  they  had  more  experience  with  vmdergroimd 
transmLssion  than  with  overhead  transmission,  but  in  Americii 
the  reverse  was  the  case,  and  thexe  overhead  lines  could  be 
put  up  at  very  low  cost.  In  191'2  Ins  iiim  took  a  large  con- 
tract in  Tasmania,  which  included  a  transmission  line 
ubout  60  miles  long  at  80,000  volts,  and  he  went  to  America 
to  see  what  he  could  find  out  about  the  praetice  there.  He 
got  in  touch  with  an  engineer  who  had  erected  sevei'al 
htmdred  miles  of  transmission  hne,  and  the  figures  he  gave 
worked  out  at  about  £900  per  mile.  That ,  cost  ^as  really 
worked  out  on  an  average  of  231  miles  of  fine,  and  it  included 
w-ayleaves,  legal  expenses,  all  labour  and  materials,  and 
interest  on  the  capital  while  it  was  being  erected.  These 
were  pre-war  figures,  and  would  probably  have  to  be  doubled 
to-day. 

Mr.  A.  Saxon  said  M"r.  Peaice  bad  sm-prised  some  of  them 
liy  liis  statement  as  to  boiler  pressures.  They  were  expecting 
to  hear  that  with  superheat  a  somewhat  hmited  boiler  pa-es- 
6ure  would  give  veiy  good  results,  but  the  development 
eeemed  to  be  rather  in  the  increase  of  boiler  pressui-e  than 
in  the  use  of  superheat.  x 

Dr.  W.  Cramp  said  :  Suppose  a  private  plant  in  the  Lanca- 
shire  and  Cheshire  area  was  u.sed  for  the  purjx>ses  of  an 
electrochemical  works  or  a  floiu-  mill,  or  anything  with  ii 
good  load  factor.  What  were  the  conditions  of  supply  that 
would  tempt  the  owner  to  buy  electricity  from  any  authority? 
He  must  have  an  adequate  supply  at  a  price  at  least  as  good 
as  he  could  generate  it  at  himself,  or,  as  he  would  get  a  little 
extra  security,  he  might  be  prepared  to  pay  a  little  more. 
Was  it  possible  to  supply  him  at  such  a  price?  He  thought 
not.  If  they  went  into  the  question  carefully,  taJring  a 
small  plant  say,  iOO  h.p.  with  75  per  cent,  load  factor,  it 
would  be  found  it  was  possible  even  under  existing  war 
conditions  to  put  down  a  plant  which,  with  coal  at  25s.  x>er 
ton,  would  generate  elect-ricity  at  a  cost  of  0.38d.  per  unit. 
Under  .such  a  scheme  as  was  suggested  the  capital  costs  per 
unit  would  approximate  to  that  figiu'e,  and  the  generating 
costs  had  to  be  added.  Even  if  the  working  coste  were 
reduced  to  almost  zero  it  did  not  .seem  to  him  possible  for 
the  super-station  to  attract  a  customer  of  that  kind.  But  it 
was  those  consumers  who  were  rehed  upon  for  the  improve- 
ment of  the  load  factor  and  the  diversity  of  demand  which 
Mr.  Pearce  rightly  said  were  essential  for  the  reduction  of 
the  working  cos-ts.  The  fact  was  that  the  costs  of  distribu- 
tion were  very  high,  and  he  could  not  see  that  the  extension 
of  the  area  and  the  increased  size  of  the  stations  would 
help  the  generating  engineer  to  reduce  that  cost.  That 
being  so,  they  coulil  only  look  for  the  lowering  of  the  cost 
to  a  reduction  in  tiie  coal  consumption  or  the  labour  charges, 
and  it  did  not  seem  that  sufficient  benefit  could  be  gained 
in  that  way. 

Mr.  F.  Foster  said  a  difficulty  in  front  of  the  scheme 
was  that  for  a  given  capacity  the  capital  outlay  was  now 
twice  or  three  times  what  it  was  in  pre-war  days.  In  all 
probabOity  prices  would  come  down,  not  to  their  old  level, 
but  to  25  or  30  pr  cent,  above  the  old  level.  The  success 
of  any  power  scheme  depended  very  largely  upon  keeping 
the  capital  outlay  down.  If  that  could  not  be  done  some 
means  must  be  devised  of  providing  for  a  very  laj-ge  deprecia- 
tion fund,  at  least  four  or  five  times  the  present  rate  of 
depreciation — at  any  rate  as  far  as  municipal  plant  was 
concerned.  He  had  recently  come  across  a  number  of  private 
plants,  some  of  them  on  a  fairly  large  scale,  with  a  good 
load  factor,  and  he  did  not  think  they  could  generate  at 
anything    like    0.38d.    A    plaat    using    modem    gas    engines 


with  by-product  ivcovery,  of  several  thousand  H.i-.,  did  not 
get  near  to  Jd.  or  Jd.  In  pre-war  days  they  did  get  some- 
wheie  in  the  neighbourhood  of  id.  As  they  tabulated  the 
facts  and  discussed  them,  he  thought  they  would  steadil> 
lower  the  cost  of  distiibution,  and  get  to  the  stage  when  ii 
\\(mld  pay  anybody  who  was  near  ih.'  main  cour.se  of  dLi 
iributiou  to  take  >iirient  from  thn  national  system  rathti- 
than  put  in  his  own  plant.  He  thought  tliat  at  all  thfve  large 
iNtations  the  by-products  would  be  iviiioxcd  from  tlie  coal, 
that  plajit  more  or  less  of  the  coke-oveu  type  whieii  produccii 
la,r,  gas  coke,  and  tither  products,  would  be  used,  and  th<'. 
coke  gasilied,  so  that  entii-ely  gaseous  fuel  would  be  bui-ned 
at  high  efficiencies  under  boilers.  Or  possibly  I'oke  would 
be  used  and  suppleuiented  by  ga.**. 

Aid.  \\aI;KKU  .said  tlie  question  tliey.had  to  considw  (irst 
was  the  ix)vvers  that  ought  to  be  gi\4-ii  to  the  Distric-t  Coaitrol 
Hjiird.  The  only  point  on  which  anauiniity  existed  was  that 
tliere  should  be  appointed  immediately  Electricity  Ooon- 
iiiissioneis  who  would  have  extensive  powers  of  control  over 
iii'W  soliemes  and  generally  over  the  development  of  th<! 
indu.stry,  which  must  be  in  confonnity  with  the  national 
scheme.  In  the  past  they  had  jxiid  dearly  lor  the  lack,  of 
))roper  control.  Ho  did  not  think  anyone  would  agree  to  the 
continuajice  of  the  tiOO  genciating  autlioritics  now  existing 
iu  this  country.  They  must  Bave  a  national  scheme,  which 
should  he  extc>nded  from  area  to  area  as  required.  lie  did 
not  agree  with  Dr.  Cramp's  .<;ugBcstJon  that  it  would  be  veii'v 
diflicult  to  att_ract  a  certain  claws  of  consumers.  It  was 
roc-ommended  jii  one  of  the  reix>i-ts  that  a  large  quantity 
of  land  should  be  acquired  in  order  that  there  might  be 
c-iincciitrated  around  tlie  generating  sta.tion  the  very  kind 
of  industries  which  Dr.  Cramp  suggeste<l  would  not  find  it 
worth  while  to  purcLuise  energy.  An  example  of  that  had 
oeciUTed  in  Manchester,  where  they  brought  the  British 
Carbide  Co.  right  on  to  tlw  lius-bars  of'  the  station,  ajid  weiv^ 
supplying  at  a  price  which  was  saftisfactory  to  both.  Witii 
regard  to  the  question  of  the  boiler  pressure  manufacturers 
■were  now  prepai'ed  to  manufacture  water-tube  boilers  at 
•100  lb.  pressure  at  any  time  the  order  was  given.  One  such 
order  had  been  given,  and  was  now  being  installed.  The  use 
of  gas  in  the  manner  suggested  by  Mr.  Foster  was  being 
carefully  considered,  and  experhnent«l  work  was  being  done 
with  a  new  system.  They  had  also  to  consider  the  i,nethoil 
w-hich  was  gaining  favour  in  the  States  of  crushing  the 
coal  and  burning  it  in  the  form  of  a  very  fine  dust. 

Mr.  J.  P.SRRETT  said  he  entirely  disagreed  with. the  sugges- 
tion that  the  capital  chai-ge.s  for  the  transmission  of  cvurent 
from  a  public  supply  station  would  be  nearly  0.38d.  per 
unit.  He  put  them  dowji  at  less  than  O.ld.  It  was  a.  great 
pity  that  scf  much  was  .said  in  the  Press  about  cheai>eT  elec- 
tricity, because  he  was  doubtful  whether  these  proposed 
developments  wotdd  i-exiuce  the  cost  appreciably  in  districts 
already  well  equipped  with  fairly  modem  plant  like  Man- 
cliester,  Bolton,  and  other  large  places.  In  those  aises  they 
had  put  down  plant  at  a  low  capital  cost,  and  they  had 
facilities  for  obtaining  coal.  He  did  not  see  that  a  large  unit 
placed  at  a  considerable  distance  from  the  ix>int  at  which 
the  current  was  required  in  large  quantities  could  effect 
f-uch  economies  as  would  compensate  foj'  the  oapital  cost 
of  transmission.  Tliere  was  room  for  companies'  as  w-ell  as 
municipal  undertakings  and  control.  The  companies  had 
done  good  woi'k  in  the  past  under  very  trying  circumj^nces, 
n.ud  the  fact  that  they  were  able  to  exist  in  spite  of  tremee- ] 
dous  opposition  showed  that  they  were  fit  to  continue. 

Mr.  Wood  said  there  was  no  doubt  that  a  reform  was 
necessa.ry,  and  he  was  satisfied  that  a  scheme  on  the  hnea 
6uggeste.d  wiiuld  be  to  the  advantage  of  the  country.  Many 
mistakes  had  been  made  in  the  past,  but  the  experience 
gained  to  a  large  extent  in  small  stations  enabled  designers 
and  manufacturers  to  improve  and  produce  larger  units 
which  wei-e  installed  as  the  demand  grew.  So  when  they 
were  talking  about  the  25.000-kw.  plant  they  should  nof 
forget  the  pioneer  work  of  those  who  preceded  them. 

Mr.  Gem  said  some  years  ago  a  pa.pei-  was  read  before  the 
Association  which  advocated  that  electric  power  should  be 
generated  at  the  coal  pits.  Mad  Mr.  Pearce  given  any  atten- 
tion to  such  a  scheme,  and  was  there  anything  in  it? 

Mr.  F.  Walker  said  on  the  North-East  Coast  there  was  a. 
network  of  cables  stretehing  from  the  north  of  the  Tyne 
to  the  Tees,  30  or  40  miles  from  noith  to  south,  10  to  20  miles 
from  east  to  west.  In  that  district  it  had  been  shown  to  be  a 
sound  commercial  propo.?ition  to  take  power  from  the  mains 
rather  than  generate  it  themselves. 

Mr.  S.  BoswELb  said  he  had  no  doubt  that  boiler  pressures 
of  400  or  500  lb.  w'ould  become  common.  ^ 

In  reply,  Mr.  Pearce  said  he  did  not  think  there  was  the 
ehahtest  probability  of  large  gas  engines  being  adopted  as 
prime  movers  in  the  power  .statibns  of  the  future.  He  re- 
garded 25,000  KW'.  a.6  being  probably  the  minimum  size.  In 
Manchester  they  were  now  putting  in  units  of  that  capacity. 
It  was  quite  possible  that  units  as  larce  as  those  the 
AmericanR  were  putting  down,  50,000  and  60,000  KW,,  would 
be  used  in  the  congested  areas  of  this  country.  Probably 
the  most  impoa-tant  point  w-as  transmission.  When  prepar- 
ing evidence  to  be  given  before  the  Board  of  Trade  he  went 
very  fully  into  that  matter,  and  took  as  a  concrete  proposi- 
tion a  transmission  line  from  a  station  on  the  Mersey  to 
Manchester  (something  Uke  35  miles)  of  100,000  k.v.a.  at 
150,000  volts.  The  approximate  cost  of  transmittinff.  that 
energy  over  that  dist^ince  at  that  period  was  £100.000.  To 
compare  with  that  he  took  the  cost  of  transmitting  the  same 
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amount  of  energy  over  the  same  distance  by  means  of  40,000- 
volt  underground  cables,  and  the  cost  was  put  25  per  cent, 
higher.  But  it  was  ver.v  doubtful  whether  that  2o  i:>er  cent, 
was  a  fail-  hgure,  the  I'ate  of  depreciation  on  the  overhead 
lines  ajid  the  higher  figures,  for  maintenance  would  un- 
doubtedly Induce  it  to  some  extent.  Those  were  comparable 
figures  taken  out  at  the  same  time.  He  questioned  verj'  much 
whether  it  was  possible  to  use  a  pressure  of  100,000  volts  imder 
our  chmatio  conditions,  and  if  they  were  brought  dovra  to 
something  lower,  obviously  the  disparity  between  the  overhead 
Hne  transmission  and  the  underground  cable  would  become 
still  less.  But  it  was  interesting  to  note  that  the  opinion  of  an 
''ngineer  who  had  probably  had  more  exjierience  of  overhead 
-'.stems  than  anybody  in  this  country,  was  genei'ally  to  tJie 
<  tlect  that  the  main  ti-ansmission  lines  of  the  future  would 
Ijc  underground.  He  was  inclined  to  agree  with  that  view'. 
He  was  not  in  favour  of  dropping  superheat.  Turbine  manu- 
facturers said  they  were  prepared  to  guarantee  their  machines 
for  round  about  750  deg  F.  There  were  sound  reasons  on 
thermodynamic  grounds  for  pushing  up  the  initial  steam 
pressure ;  whether  it  should  be  as  high  as  450  lb.  or  whether 
350  was  more  reasonable,  might  be  a  matter  of  opinion. 
Personally,  he  inclined  to  the  lower  figure  upon  economic 
grounds :  there  was  a  great  diffexence  in  cost  between  the  res- 
pective boilers.  He  aa-rived  at  the  conclusion  that  a.  boiler 
pressure  of  375  lb.  and  a  sujierheat  of  300  deg.  F.  were  about 
the  figures  which  would  be  adopted  in  the  future.  There 
were  not  many  electrochemical  or  electrometaUurgical  plants 
in  the  country  to-daj-.  The.V  might  be  established  in  the 
future,  nnd  the  sites  would  be  .selected  as  near  as  possible 
U)  the  station  bu.s-bai"s  in  order  to  get  energy  at  the  lowest 
possible  rale.  One  of  the  lar.gest  tlour  mills  in  the  country 
was  on  the  mains  of  a  power  company,  and  was  being  sup 
phed  with  ejiergy  at  a  rate  which  was  obviously  satisfactorj- 
to  both  company  and  consumer.  He  thought  Dr.  Cramp  had 
altogether  overestimated  the  bearing  of  the  transmission  costs 
upon  the  cost  of  the  supply  to  the  consumer.  The  whole 
problem  of  private  supply  versus  pubhc  supply  was  a  question 
whether  the  extra  transmission  cost  did  or  did  not  coimtei-act 
the  manifold  advantages  of  centralised  generation.  What 
were  the  factors  in  favour-  of  centralised  generation?  A  veiy 
much  lower  capital  outlay.  A  lowei-  coal  con.«!iunption  per 
KW  .-hour.  Figures  were  being  offered  by  turbine  builders 
of  between  8  and  9  lb.  of  steam  per  Kw.-hour  in  modem  tur- 
bines operating  upon  high  pressure,  high  superheats,  and  high 
vacuum.  No  private  plant  could  give  anywhere  near  such 
figures.  Labom-  cost  was  also  reduced.  To  put  the  thing 
plainly,  the  plant  in  a  central  station  went  much  fm^ther  than 
a  plant  on  private  premises,  by  reason  of  the  important  diver- 
sitj'  factor.  When  one  realised  how  transmission  costs  were 
reduced  by  pushing  up  the  voltages,  and,  on  the  other  hand, 
saw  the  enormous  advantage  which  centralised  poweir  pro- 
duction must  have,  it  was  evident  that  the  cases  would  be 
very  few  and  far  between  where  a  pubhc  supply  would  not 
beat  the  private  company.  He  did  not  look  forward  to  the 
supply  of  electricity  being  cheapened  to  any  very  great  extent 
in  those  areas  now  served  by  modem  stations  and  modem 
plant,  but  by  the  scheme  outlined  the  conditions  prevailing 
there  would  be  reproduced  aU  over  the  country.  \Yith  re- 
gaa-d  to  the  generation  of  electricity  in  the  coalfields,  a  factor 
of  great  importance  should  be  considered.  In  the  majority 
of  colhery  sites  water  was  not  present  in  the  volumes  re- 
qnire<l  for  modem  steam  turbine  plants.  It  was  exceedingly 
datficult  to  find  a  cqlliel'y  site  that  was  a  good  one  from 
ttia.t  point  of  view.  Another  point  was  that  in  transmitting 
energy  from  the  Midlands  to  London  the  transmission  losses 
would  by  no  means  be  low,  and  the  capital  outlay  would  be 
enormously  high,  by  reason  of  the  mileage.  He  could  not 
see  any  possible  future  for  such  a  scheme.  On  the  North- 
East  Coast  Mr.  Sloan  in  1916  stated  that  they  were  supplying 
not  less  than  350.000  h.p.  to  industrial  plants  in  that  district. 
By  this  time  that  tigure  was  probably  doubled  or  trebled. 


MULTIPLEX  TELEPHONY  AND  TELEGRAPHY. 

In  the  Telegraph  and  Telephone  Age  of  January  16th,  Mr. 
Prank  B.  Jewett,  Chief  Engineer  of  the  Westexn  Electric 
Ck).  (Inc.),  gives  a  brief  account  of  the  method  employed  in 
multiplex  telephony  and  telegraphy,  from  which  we  extract 
the  following   particulars  :  — 

The  problem  of  multiplex  telephony  and  telegraphy  whicli 
the  engineering  depai-tments  of  the  American  Telephone  and 
Telegraph  Co.  and  the  Western  Electric  Co.,  working  in 
close  co-operation,  have  solved,  demonstrated  and  put  into 
■practical  day  in  and  day  out  commercial  operation,  is  noth- 
ing less  than  the  simultaneous  use  of  a  single  pair  of  wii-es 
for  many  non-interfering  telephone  conversations,  or  tele- 
graph messages,  or,  if  need  be,  for  both.  Actually,  the  com- 
mercial service  in  which  the  s\'stem  was  demonstrated  pro- 
■ndes  for  five  pairs  of  simultaneous  non-interfering  telephone 
conversationa  and  two  ordinary  telegi-aph  circuits  on  one  pair 
of  wires. 

The  opportunities  for  multiplex  telegraphy  which  axe 
opened  up  are  great,  and  for  both  telephony  and  telegraphy 
the  practical  hmits  aje  not  now  those  imposed  by  physical 
possibilities. 


It  is  now  possible  to  opei-ate  many  telephone  circuits  over 
a  single  paii'  of  wu'es,  be  they  long  or  short.  But  since 
teiTninal  and  intennediate  apparatus  to  pi'ovide  for  the  multi- 
plexing involves  considerable  monetary  expenditure,  and  since 
an  extension  of  the  number  of  multiplex  circuits  beyond  a 
certain  point  would  involve  much  expense  in  connection  with 
the  line,  it  is  neither  economical  nor  practical  to  employ  the 
multiplex  system  on  very  .short  lines,  nor  to  attempt  to  ap- 
proach what  it  is  phy.=ically  po.-5sible  to  obtain  in  the  way 
of  large  numbei's  of  circuits. 

^^'heu  we  talk  into  a  telephone  transmitter  we  generafte 
feeble  electric  em-rents  which  have  vei-j'  curious  and  complex 
forms,  and  which  involve  a  wide  range  of  frequencies — a 
range  which  extends  up  to  more  than  '2,000  altei-nations  per 
•second.  We  know  tliat  if  our  telephone  tiansmittei-,  re- 
ceiver, and  hne  are  good  we  will  have  in  each  part  of  the 
circuit  a  current  wliich  pictures  a  faithful  reproduction  of 
the  disturbances  which  the  voice  produces  in  the  air.  We 
know  also  that  if  our  circuit  is  to  ,be  satisfactoi-j'  we  must, 
so  far  as  the  receiver  at  least  is  concemed,  be  free  from 
electric  currents  of  voice  frequency  save  only  those  produce<l 
in  the  ti-ansmitter  used  by  the  one  to  whom  we  are  talking. 

If  this  is  so.  and  if,  as  we  know,  all  hunran  voices  employ 
about  the  same  i-ange  of  frequencies,  how  is  it  possible  to 
use  a   single  pair-  of  wii-es  for  many   simultaneous  mc-^ages 


Fig.  1.  Fig.  -2. 

Fig.  1.— Dugr.imm.4tic  Curve  of  the  Ordin.iry  Voick  Cur- 

EEKT  Produced  ej  a  Telephone  Circuit. 

Fig.  -2. — Unmodified  High-frequency  Current. 

and  have  each  message  go  only  to  the  terminal  appai-atus 
for  which  it  is  designed?  Why  do  they  not  all  Jsecome  mixed 
up  and  inexti'jcably  tangled?  It  was  this  difficulty  which 
baffled  so  many  men  for  so  many  years,  and  led  to  such  a 
great  number  of  ingenious  proposals  designed  to  keep  .lepai-- 
ate  messages  sepai-ate. 

We  all  know  that  there  are  ranges  of  frequencies,  both 
electrical  and  mechanical,  that  are  beyond  the  limits  of  per- 
ception by  any  of  our  five  senses.  But  men  have  found  out 
that  currents  of  high  frequency  obey  the  same  laws  as  cur- 
rents of  low  frequency,  and  that  these  high  frequencies  have 
a  particular  liking  for  circuits  sijecially  dimensioned  to  re- 
ceive them,  and  that  each  particular  high  frequency,  or 
range  of  high  frequencies,  if  given  a  chance  to  choose  be- 
tween a  number  of  different  circuits,  will  select  the  one  best 
adapted  to  its  needs,  and  travel  down  it  in  preference  to 
all  other  circuits. 

It  is  this  pecuhar  pi-operty  of  selectivity  between  different 
high-frequency  currents  which  we  have  employed  for  com- 
bining and  separating  the  vai-ious  messages  which  are 
destined  to  travel  together  over  a  common  pathw-ay.    But  we 
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-High-frequency  Current  Modified  by  Voice 
Current. 


must  in  some  way  impress  upon  each  of  the  high-frequency 
currents  the  characteristics  of  the  particular  voice  frequency 
which  we  wish  to  transport  to  the  distant  end  of  the  line. 

The  same  ingenious  device,  the  vacuum  tube  amplifier, 
can  serve  equally  to  divorce  completely  a  union  of  high  and 
iow  frequencies  which  may  be  handed  to  it.  All  this,  of 
course,  if  properly  associated  with  numerous  other  pieces  of 
apparatus,  the  most  notable  of  which  ai-e  the  filtering  cir- 
cuits,  without  which  the  vacuum   tube  would  be  impotent. 

Here,  then,  is  the  basis  for  the  commercial  plant  referred 
to,  and  now  giving  sei-vice  between  Washington  and  Pitts- 
burg. Actually,  the  multiplex  section  of  toe  hne  extends 
from  the  Tuxedo  test  station,  just  outside  the  city  of  Balti- 
more, to  the  Brushton  test  station,  just  outside  the  city  of 
Pittsburg,  iioiu  Washington  to  Tuxedo,  and  from  Pittsburg 
to  Brushton,  there  are  provided  as  many  ordinar-y  telephone 
circuits  as  are  requu-ed  for  the  ordinai-y  and  multiplex  use 
of  the  toll  hne  between  Tuxed.a  and  Brushton — in  this  parti- 
cular case  five.  None  of  these  five  cii-cuits  is  in  any  way 
different  from  an  ordinary  telephone  cii-cuit,  either  frbm  the 
standpoint  of  talking,  signalhug,  or  opei-ating.  At  Tuxedo 
or  at  Brushton  each  of  the  ordinary  telephone  terminals 
iims  into  its  own  particular  piece  of  appaj-atus.  One  of  the 
terminals,  nameJ^.',  that  one  v.hich  is  to  use  a  toll  hne  in 
the  ordinary  way,  goes  dii-ectly  to  the  latter  through  an 
equipment  which  prevents  any  of  the  outgoing  or  incoming 
high-frequency  cm-rents  from  going  back  .  on  the  terminal. 
Each   of    the   other   tei-minais   goes   through   an    apparatus 
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whioli,  lor  outguing  liau.-uuiisiou,  couibuifs  tlio  voice  lui- 
^o>s  ''^ith  a  particular  high-frequency  current  or  carrier. 
This  latter,  when  Uiodulated  by  the  voice  currents,  passes 
out  to  tie  toll  Line,  through  an  "apparatus  especially  adapted 
to  that  particular  larner  when  loaded  with  its  heterc 
gemeoos  mass  <..f  voice_  freMUencies.  and  to  no  other  cajrier 
At  the  diiitant  end  of  ihe  line  tht^  first,  or  oiJinan,  convers;i 
tion  ixi«^.:w  thwuKh  its  propei-  .selwting  iippanitus"  direetlv  on 
lo  tlK-  i<-jiriijial  (Uvi^jned  for  ordinar\'  wi.rkinw.  und  eatii  of 
the  four  other  ca.rri<>.rs  s.^le(it.s  its  own  deKigniit<Nl  iiirouiJt. 
whore,  after  being  divested  of  its  i-:irrier.  the  demodulated 
voic/e  frequency  goe.s  out  on  an  ordinary  h-lei)honc  lino  to 
Uie  distant  sub.scribor. 

In  the  mean  time,  telegraph  curremts  have  been  passing 
l>a<lc  and  ftuth  over  the  wires  of  the  circuit  without  intoa- 
lerenoe  to  or  from  the  various  voice  aind  caarier  currents 
that  have  been  in  play. 

Thus  it  happens  that  at  any  given  instant  the  two  wilt's 
Ml  the  toll  line  have  impre.ssed  upon  them  a  heterogeneous 
mass  of  high-frequency  carriers,  hiunan  voic-<'  currents,  tele- 
;,'raph  cunients.  and  such  control  currents  as  it  m.iy  be  neces- 
sary' to  employ  for  the  proper  oivration  of  the  terminal 
apparatus.  An  electrical  pictuK^  of  wha.t  is  taking  place  in 
the  toll  line  itself  would  he  unintelligible  to  anv  of  our 
senses. 


IRON     AND     STEEL     ELECTRIC     FURNACES. 


Br  J.  BIBBY. 


{Abstract  of  paper  read  before  the  Manchester  Association 

OF  Engineers.) 

{Continued  from  page  137). 

Tht>  ai-c  furnace  subject  has  been  divided  into  two  sciools; 
one  maintains  that  the  best  results  can  bo  obtained  with  a. 
■single  arc,  and  the  other  is  equally  emphatic  in  believing 
that  more  than  one  arc  is  necessarj-.  especially  as  the  fur- 
naces get  larger  in  capaoity.  Last,  month  Prof.  Miles  Walker 
read  a  most  able  pa,p<.'r  at  the  In.stitution  of  Electrical  Engi- 
neers advocating  the  single  "arc  for  .steel  making,*  and  a.s 
tliis  paper  deals  with  the  multiple  arc  it  will  be  asked  what 
are  the  author's  reasons  for  the  rejection  of  the  single  arc. 

.The  reason  for  einplo>-ing  a  number  of  arcs  is  to  accom- 
phsh  certain  metallurgical  effects,  and  not  for  any  electrical 
reason.  To  melt  a  quantity  of  steel  scrap  at  a  reasonable 
rate  we  must  distribut^L-  the  heat  as  much  as  possible;  also, 
in  order  to  refine  steel  we  mu.st  have  a  certain  area,  of  cjon- 
tact  between  the  metal  and  the  refining  flux,  and  the  whole 
of  the  sla.g  must  be  kept  above  the  temperature  at  which  the 
direction  of  the  reactions  takes  place  in  favour  of  the  transfer 
of  the  impurities  from  the  metal  to  the  slag.  To  ensure 
this  it  is  necessary  to  di.sti-ibute  the  heat  well  over  the  slag 
by  having  a  suitable  number  of  arcs. 

As  to  the  liability  of  shon  circuits,  when  a  number  of 
art-s  are  employed  it  is  very  unlikely  that  the  shoi-t  cii-ouit 
will  occur  on  more  than  one;  if  the  ai-c  of  a  single-phaiso 
furnace  is  mptured,  the  w'hole  of  the  lo.a.d  is  tin-own  off, 
whereas  in  a  multiple  arc  furnace  only  a  frartion  of  the 
load  is  thrown  off  the  mains. 

it  is  difficult  to  see  Ijovv-  a  ..single  arc  furnace  can  work  at 
a^  greater  voltage  than  miiltiple  arcs  to  do  the  same  duty, 
't'he  cjrcmustance.s  are  preci.'iely  the  same.  Ttere  are  ven- 
good  and  soimd  reasons  foi-  employing  ;i,  low  voltage  in  the 
arc  of  a  steel  fumace.  For  steel  refiniing  a.  short  arc  is  pre- 
leauble  to  a  long  one,  and  does  far  less  damage  to  the  fur- 
nac*^  rixjf.  Metallurgists  demand  a.  low  voltage  for  refining 
sltvel,  but  should  a  case  occw  in  which  a  long  arc  is  re- 
quired, this  can 'be  provided  in  the  multiple  arc  fumace  just 
as  -well  as  in  the  single  arc  furnace.  Anotber  reason  foi- 
employing  low  volta.ge  is  the  safety  of  the  men.  A  number 
of  fatal  accidents  have  ocx-urred  on  the  high-voltage  fur- 
naces, since  the  conductors  are  not  insula.ted.  On  low^ten- 
sion   furnaces  there  has  been   no  such  accident.  , 

It  is  difficult  to  see  where  the  alleged  saving  in  copper  is 
made  on  a  single  arc  fumace.  even  at  a  greatly  increased 
voltage.  The  distances  between  the  transformers  and  the 
furnace  are  the  same  in  botb  cases,  and  in  the  single  arc 
fumace  there  must  be  fuU  current  leads  to  and  from  the 
furnace.  The  Elect ro-]Metals  four-pha.'e  fm-nace  only  re- 
quires the  same  section  of  copper  when  working  at  95"  volts 
as  the  Snyder  fumace  when  working  at  155  volts,  or  about 
five-eighths  of  the  copper  when  working  at  the  same  arc 
voltages. 

As  to  the  advantage  claimed  for  the  single  arc  furnace  in 
that  it  is  built  in  the  form  of  a  sphere,  it  vyould  he  quite 
easy  to  make  a  multiple  arc  furnace  in  this  foa™  also  were 
it  not  for  the  fact  tha.t  the  hemisphere  shape  cf  bath  is 
unsuife-ible  for  steel  making  on  account  of  the  small  surface 
ctmtact  area  avaiilable  between   the  slag  and  the  metal. 

Is  it  not  obvious  that  the  single  arc  fumace  is  made 
Riiherical  because  of  the  inevitable  concentration  of  the  heat, 
thus  making  a  small  slag  surface  operative?  There  is  no 
case  on  record  of  a  single  arc  fumace  manufacturing  ste^ 
commercially.  It  is  only  being  used  for  meJfciag  purposes 
with  an  acid  hearth. 

*Elec.  Rev.,  December  13th,  1918. 


Ihc  coiibmniitiou  of  ek?ctrode«  has  been  i-c*luceti  by  the 
fitting  of  glands  in  the  roof  of  the  fumace,  so  that  the  con- 
sumption of  eJectrodes  is  now  only  about  10  lb.  of  graphite 
per  ton  of  steel;  7  lb.  is  consumed  in  melting  and  8  lb.  in 
refining. 

The  above  remarks  ai<-  made  in  view  of  the  efforts  which 
are  being  made  in  the  intt-re.sl  of  the  single  arc-  furnace,  bui 
experience  undoubtedly  imitits  to  the  m.<H.s.sity  for  a.  .snilii 
cieiitly  large  slag-inotiil  i-ont<wt  aiiea  with  heiit  well  di.'flri 
buted    over    that    area^  and    although    two   arci   .su()ici<'iitl\ 
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cover  the  bath  of  a  five-ton  fumace,  for  all  fmnaces  above 
this  ciipacity  more  arcs  must  be  provided.  The  arcs  must 
be  'distributed  so  that  they  are  not  too  near  the  refractories 
at  any  point,  or  the  upkeep  of  the  hearth  wiU  be  excessive, 
and  they  must  not  be  too  far  away  at  other  points,  or  exce.s- 
sive  labour  will  be  involved  in  j^ushing  the  uninelted  chaa'ge 
into  the^melting  zones. 

The  ideal  system  is  that  which  has  a  number  of  equal 
phases,  and  in  which  the  current  through  the  hearth  is 
equal  to  that  of  one  of  the  phases,  so  tha.t  as  far  as  regida- 
tion  is  concerned  each  of  the  foui'  phases  is  practically  in- 
dependent, and  when  .sta.rting  up  a  fumace  the  arcs  can  be 
struck  consecutivelj .  Various  methods  have  been  tiied  in 
order  to  get  a  four-arc  fumace  with  a  neutral  cun-ent.  .\  ■ 
simi>le  way  out  of  the  difficulty  is  that  shown  in  fig.  2,  vyhici 
requii'os  only  three  single-phase  transformers,  two  of  which 
;ir<»  called  the  main  transformers  and  one  the  teaser. 

I'^i'om  the  terminals  R,  s,  v,  w  of  the  main  transfonuj'rs 
indei.>ende.nt  leads  are  taken  to  the.  upper  electrodes,  ami 
Ironr  the  centre  M  of  the  tea.ser  .sec-ondfliry  a  lead  is  taken 
to  the  neutral  elei'trode  beneaith  the  he«.rth.  The  teraiinals 
\"  T  of  the  teaser  a.re  connected  to  intermediate  jjoints  x  z 
re«pe<-tively  of  the  main  transformers.  We.  now  have  four 
indeiM>ndenl  jihases  with  a.  common  neutral  and  one  auc  in 
each   phase. 

In  the  vectm-  diagram,  fig.  3,  the  three  circles  i-opieseint 
respectively  the  numbers  of  turns  in  the  sections  of  the 
secondaries.  For  convenience  fie  turns  in  the  primaries 
are  considered  equal.  The  radius  of  the  outer  circle  convs- 
ponds  with  the  .turns  in  x  y  and  K  z,  the  inner  circle  to  the 
turns  in  z  w  and  z  s,  and  the  intennediate  cii-cle  to  half  the 
turns  M  V  and  M  t  in  the  teaser.  The  voltage  induced  across 
No.  1  arc  is  equal  to  the  vector  sum  of  the  voltages  induced 
in  M  V  and  x  y.  The  du-ecticms  of  the  primary  line  volta.ges 
are  represented  by  the  vectors  Eab,  Ebc,  and  Eca.  We  there- 
fore mark  off  along  the  various  directions  radii  representing 
the  turns  involved,  for  exa,mple.  u.mv  in  the  direction  be 
and  T.xy  in  the  direction  ab  giving  the  resultant  e1  as  the 
V'Olta.ge  in  No.  1  arc.  The  voltage  in  No.  2  arc  is  equal  to 
the  vector  sum  of  the  voltages  induced  in  MV  and  x  w,  so 
that  we  mark  off  Emu  along  e/)c  and  Exiv  "along  Eab  re- 
versed, and  -obtain  the  resultant  e  3.  Similar-ly,  the  voltages 
in  the  other  arcs  a.re  represented  by  e3  and  e4.  It  is  a 
simple  ma.t*er  to  proportion  the  turns  so  that  these  voltages 
are  equal. 

To  secure  four  equal  voltages  is  only  one  condition  for  an 
electric  furnace  tran.sforraer  sy.stem.  It  is  necessary  that 
when  equal  currents  are  taken  through  each  of  the  arcs,  tiho 
currents  in  the  primaries  will  also  be  equal,  so  that  the 
syst.em  will  be  balanced  for  currents  as  well  as  voltages. 
The  directions  of  the  secondary  currents  can  be  taken  as 
being  relatively  the  same  as  the  voltages,  so  that  in  the 
third  diagram  we  redraw  the  vectors  El.  e2,  e.3,  e4.  The 
main  transformer  secondary  w  y  is  under  the  influence  of 
the  currents  in  No.  1  and  2  electrodes.  The  current  in  No.  1 
electrode  acts  om  x  y  tums,  and  that  in  No.  2  cm  x  w  turns. 


Toi.  84.  xo.  2,ui  FEBRUARY  7, 191'...]    THE    ELECTRICAL    REVIEW. 


167 


Since  the  currorits  in  the  electrodes  are  equal  we  caiD.  mark 
off  along  E,  a  distance  i.i-;/  ]-eprej*nting  the  turns  in  p  y  and 
along  Ki  a  distantv  irtr  equal  to  the  turns  in  x  w.  and 
then  obtain  the  vector  differeuce  iitb,  A\hich  will  represent 
the  ampere  tin-ns  in  \v  Y,  amd  con.'^qucntly  in  the  primary 
—ah.  Similarly,  tlie  ampere  tunis  in  ca  are  represented  by 
lea.  and  in  hi-  by  ihr.  Siuce  the  windings  in  the  primaries 
have  been  considered  erjual,  the^e  Knes  will  reym'sent  the 
currents  in  the  i)rima.ry  windings.  Wlieii  di-lta  cimne<-tpd 
wo  obtain  the  currents  in  the  piimary  lino  a^  i-eprejiented 
by  the  sides  of  the  equilatei-a.1  triangle,  il.  1'2.  i3.  For  nor- 
mal working  this  bTstem  of  connections  satisfies  the  condi- 
tdons  l"or  both  voltage  and  cuiTcnt  l.ialancc  bet\veen  the 
primary   and   secondary  lines. 

(To   be  conclmini.] 


ELECTRIC     WELDING. 


By   THOMAS   T.   HEATON. 


{.Ibalract    of   paper   read    before    the   IssTlTUHox    OF 
Mechanical  Engineers.) 

I.\  Februa.ry,  1914,  the  author  read  before  this  Institution  a 
paper  on  "  Some  Modem  Methods  of  Welding,"  to  which 
the  present  i>a<per  is  intended  to  be  a  sequel. 

Fcrllov\  ing  descriptions  of  the  various  methods  of  electric  weld- 
ing, the  following  examples  are  given  as  showing  the  ix>wer 
requii-ed.  and  the  cost  of  energy  ikt  weld  : — Tube  welded 
Ig-iu.  diameter  by  3/i6-iQ.  thick.  Maximum  input  30  k.v.a. 
This  tube  was  welded  very  slowly,  so  as  to  do  away  with 
amy  thickening  of  the  metal  at  the  weld.  The.se  tubes  are 
cut  oil  quite  square.  On  completion  of  the  weld,  jsnd  w^hile 
hot,  the  outside  diameter  is  reduced  by  tongs  clo,sing  on  to 
and  worked  around  the  tube,  ga.ps  being  out  in  the^e  tongs 
to  allow  the  scale  to  come  away  freely.  Xo  hammering  is 
,(Jone,  and  no  lump  is  left  on  the  inside  of  the  tube.  These 
tubes  .stand  a  hydranlic  test  of  3,000  lb.  per  sq.  in.,  and 
failui-es  are  less  than  1  in  500. 

Whoi-e  thickening  at  the  weld  is  not  detiimental,  solid 
drawn  steel  tubes  were  T\elded  in  "25  seconds,  with  a  maxi- 
mum input  of  34  K.V.A. ,  the  diameter  of  the  tube  being  1» 
in.  outside  by  3/16  in.  thick. 

Steel  tire  2i  in.  by  i  in.  Hard  springy  steed  for  gun  car- 
riage wheels  took  0.7  unit  applied  for  38  seconds,  maxi- 
mum load  5G  K.V.A. 

Steel  tire  S-J  in.  by  .'-  in.     Hard  springy  steel  for  gun  car- 
riage   wheels    took    approximately    0.9    unit    appUed    foi-    30 
seconds,  maximum  load  120  k.v.a.     There  is  no  ques-tion  that 
the   welds  are   good,   provided   the  conditions  arc  right,   and 
•  proi_>er  care  and  skill  employed. 

With  mild  steel  2(.i  B.G.  thick  perfect  welds  may  be  made 
at  a  speed  of  about  eight  seconds  to  the  lineal  foot  between 
rollers.  The  welds  are  very  strong  and  sound,  and  probably 
the  metal  is  left  in  a  better  condition  with  tliis  than  mtii 
any  otlier  system  of  electric  welding.  Tlie  best  work  in  spot- 
weldiut;  is  produced  when  the  ijuichinex  a.re  regulated  auto- 
maticaJiy.     In  roller  welding  the  fet-d  must  bo  automatic. 

To  ■ueld  successfully,  and  to  produce  the  best  residts  .s<i 
far  as  the  metal  at  the  weld  is  concerned,  the  metal  to  be 
welded  must  be  s-uitable  The  author  refers  more  particu- 
larly to  mild  steel.  It  should  be  made  Ijy  the  oiieij-heiirth 
pi'ocess,  sound,  of  regular  thickness,  and  low  in  carbon, 
sulphur,  and  pho.sphorus.  Otherwise  it  may  be  difficult  to 
weld,  or  the  weld  when  made  may  be  brittle.  More  especially 
in  resistance  welding  of  thin  steel  the  metal  must  be  clean 
and  free  from  scale.  Too  much  phosphorus  tend.s  to  make 
the  steel  brittle  when  cold ;  too  much  sulphur  tends  to  pre- 
vent welding  and  to  hot  shortness.  Too  much  carbon  pre- 
vents welding.  It  is  best  to  keep  the  c-arbon  content  below 
0.1  per  cent.,  and  the  sulphur  not  above  0.05  per  cent. 
Whei-e  sulphur  is'  high  it  seems  to .  cause  boiling  of  the 
metal,  which  alter  cooling  is  full  of  the  craters  of  burst 
blisters.  The  great  heat  of  the  arc  and  the  freedom  of 
fusing  enable  this  phenomenon   to  manifest  itself. 

The  author  particularly  desires  to  draw  attention  to  this 
que.stiou  of  quahty.  which  has  not  hitherto  received  tJ:e 
general  attention  it  deserves.  He  is  of  opinion  that  careful 
fscientific  investigation  of  the  effect  of  each  of  the  consti- 
tuents of  ordinary  niiid  steel- would  be  of  considerable  value. 
There  are  special  hard  steels  made,  however,  which  will 
weld,  and  mild  s-teel  can  be  welded  to  them.  Mo.st  effective 
welds  of  high-si5eed  tool  steel  to  mild  steel  have  been  made 
in  such  a.  way  that  only  the  cutting  edges  of  the  tools  are 
of  the  high-speed  quality. 

Different  kinds  of  high-speed  steel  require,  various  methods 

of  treatment,   and   to  make   succe.ssl'u!   welds  require,.^   some 

exiwrience  of  the  steel  in  order  to  n-gulate.  the  welding  tt-m- 

!  perature.     The  terai»ratui-e  apiiears  to  be  n,  matter  of  the 

1  greatest  importance   to  enable   such   welds  to  be  effectivel\- 

j  made.     In  some  cases  it  is  found   that  the  high-speed  steel 

heats  much  more  quickly  than  the  mild  steel  to  which  it  is 

i  being  welded,   and   some  high-speed   steel   heats  much   more 

quickly   than    others.      In    welding   this   steel   the   current  is 

ajpUcd  until  the  high-speed  steel  reaches  a  red  heat,  and  is 

tberi  cut  off  to  efinbl«  the  heat  to' be  communicated  to  the 

mild  steel. 


The  economy  effected  by  using  a.  small  quantity  of  the 
comparatively  dear  high-speed  steel  foj-  the  cutting  jxjrtion 
of  the  tool  as  compared  with  th<^  larg<'r  quantity  of  mild  stet  1 
in  the  i^Jiank  is  very  con.siderable.  It  is  scarcely  po.s.sible  tu 
obtain  analyses  of  tiie  vaiiou.s  high-speed  steels,  but  amon,_' 
others  the  high-.speed  steel  known  as  "Stelhte"  is  effectively 
welderl  in  this  wav. 

It    i,-,    the    author's   .ipi;   ;    ■        '  ,,,    etlicienl    svMelu    .if    trM 

ing  should  lie  applicfl  -  '<>\r  td  .ill  welds.     Xdthui- 

giM's  ont  of  the  authc  .;   is  imt  le-ind.     The  te,>i> 

should  be  designed  in  r.lHiii.n  to  tin-  welds  made,  and  the 
purpose  they  are  required  to  fulfil,  and  should  be  as  thorough 
as  pos.sible  without  over-straining  the  material.  .\  good  test 
for  metal  not  subjected  to  pres.sure  is  to  hammer  the  welds 
when  cold  to  break  superficial  skin  welds,  and  then  to  apply 
petroleum  to  the  weld. 

For  vessels  .subject  to  internal  pressures,  it  is  best  to  apply 
either  a  test  with  compressed  air  for  low  pressures,  say,  up 
to  -20  lb!,  per  sq.  in.,  or  a  hydraulic  pressure  test  for  higher 
pressm'es.  .A  high-pressure  te-st  with  compressed  air  is 
dangerous,  and  should  not  be  used.  A  slight  aii--pressure  may 
indicate  defects  either  by  dipping  in  wat^r.  in  which  ca.se 
bubbles  appear,  or  by  applving  a  sc.ip  solution  to  the  surface. 


Fig.  1.— Result  oi-  TuiiEF,  Compressions  oe  Electrically- 
welded  Cylinder. 

There  are  certain  welds,  however,  that  cannot  be  vei'y  easily 
lestetl,  e;.^.,  tie  hull  of  a  ship.  In  such  a  case  \  joints 
should  be  carefully  -prepar-ed,  and  the  welds  made  by  the 
quasi-arc  process  if  electric',  welds  are  desired.  Petroleimi 
could  then  be  dabbed  on  to  the  inside  of  the  plates  at  the 
welds,  and  delects  would  be  indicated  and  could  be  remedied. 
Before  applying  the  petroleum  the  welds  siiould  be  smai-tJy 
hammered  to  break  superficial  skin  welds. 

The  .stresses  upon  the  hull  of  a  ship  are  so-  varied  and 
incalculable  .that  a  jjetrolemn  test  alone  would  not  be  ade- 
quate. To  make  deix;udable  welds  in  such  a  case  demands 
the  highest  skill  in  the  welders,  who.«e  reliability  should  be 
proved  by  tests  upon  selected  welds  of  a  sdmilai-  natm'c. 
]'ro\ided  really  good  welds  can  be  ensured,  they  are  stronger 
than  the  best  riveted  joint.-,,  and  are  tight.  Tlie  question  of 
weiding  the  hulls  of  ships  is  a  very  serious  one,  and  while 
the  author  would  encourage  experiment  and  research  with 
confidence,  he  would  at  the  same  tame  ad.\i.se  caution  in  euch 
a  matter.  . 

In  testing  welds  iliwc  ;u-e,  of  course,  the  well-known 
methods  of  testing  for  tensdle  strength,  for  <ilongatiou,  for 
jiairdness,  &:c.  Adequa.tc  tests  of  reliability  and  good  qualit.'\ 
seem  to  be  especially  neces.sary  in  view  of  the  recent  rapid 
development  of  welding.  Very  few  ijeople'are  capable,  of 
making  rehable  welds  of  viu-ied  character. 

A  very  remarkable  test  of  the  metal  composing  the  welds 
has  recently  been  made,  invol'ving  a  disturbance  of  the 
structure  to  an  extent  which  the  author  would  have  ex- 
l)ected  the  welds  would  not  resist.  A  number  of  mild  steel 
cyliudeis  (fig.  1),  each  about  1  ft.  long  by  10  in.  outside 
diameter,  of  open-hearth  mild  steel  of  26  tons  per  sq.  iti. 
ultimate  tensile  strength,  «  in.  thick,  were  welded  longitudi- 
nally. These  were  reduced  by  meiins  of  dies  in  a  hydraulic 
l>ress  at  one  end  to  about  44  m.  outside  diameter.  The 
cylinders  \\cre  reduced  in.  three  heats,  the  fu'st  reduction 
being  4  in.  in  diameter,  the  most  severe  of  the  three.  These 
wei-e  welded  by  means  of  the  Benardos  electric  arc  with 
cai-boo  electrode,  and  so  long  as  the  welds  were  properlx- 
made  they  with.stood  the  operations  successfully.  Welds 
made  with  metaDic  electrode  broke  early  in  the  frr.st  pressing 
and  overlapped  in  the  dies.  These  articles  were  compressed, 
and  at  the  same  time  drawn  to  retain  the  desired  length  of 
about  lOi  in.  Tiiis  treatment  is  scarcely  to  be  recommended 
:is  .-1.  commercial  tninsaction,  as  it  is  exceedingly  difficult  to 
find  a  welder  of  sufiicient  .skill  to  make  a  cei-tainty  of  succe.s,s 
without  considerable  trauiing.  There  were  some  hundreds  of 
these  pressings  made. 

In,  addition  electricity  is  being  used  for  castviron,  for  ahmii- 
niuni.  and  other  metals.  Even  pure  nickel  has  been  .spot- 
we.ldel. 


r)Ts,:u; 
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Ihc    pai,>ei'    vva.-i   ■lisoussed    together 
other  methods  of  welding. 

Mr.  Kfnnt.dy  (British  Arc  Welding  Co.)  said  that  in  e-very 
form  of  welding  temperature  was  the  aD-important  thing. 
.All  processes  had  theu'  own  particular  applications  according 
to  the  temperature  required.  It  was  necessary  to  adjust  the 
poles  according  to  the  nature  of  the  .material  that  was  being 
worked,   i.e..  the  heavier  the  mass  the  higher  the  tempera- 
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tare.  Jii  one  car^  v.iton  it  was  desired  to  ouclo-ir  .<>-iino  rlia- 
inouds  lu  small  disks  to  make  a  saw  for  cuttiu;:  stoDcs.  bo 
reversed  tbc  poles,  bocauso  the  small  disks  were  of  less  mass 
than  the  pencil.  In  that  case  he  used  metallic  elcctixxles. 
The  matter  of  temperature  was  very  important  indeed,  be- 
cause thexe  was  a  ven"  small  range  indeed  in  welding  tem- 
perature, only  about  100  deg.  with  iron.  Welding  required 
very  great  skill  on  the  part  of  the  workmen ;  he  considered 
it  took  nearly  two  years  to  make  a  really  skilled  worker, 
although  a  welder,  in  part,  could  be  trained  in  from  fooi-  to 
six  months.  Mr.  Heaton  stated  that  cutting  was  possible 
with  a  metallic  electrode  by  keeping  the  electrode  from  con- 
tact and  maintaining  an  arc.  His  ovm  experience  wae  that 
that  had  nothing  to  do  with  it,  but  that  it  was  purely  a 
matt«r  of   temperature. 

Mr.  AiTON'  said  that  for  ordinary  commercial  work  it  was 
necessary  to  have  more  than  one  system.  He  used  the 
carbon  arc  and  the  quasi-axc,  as  w'eil  as  ihe  oxy-acetylene 
process  for  various  classes  of  work.  He  used  the  carbon  arc 
process  for  the  heaviest  classes  of  work.  So  far  as  the  train- 
ing of  welders  was  concerned,  he  did  not  think  it  necessary 
that  a  man  who  ccflild  weld  .sheet  metal  should  also  be  able 
to  weld  copper.  A  special  tj-pe  of  man  would  have  to  be 
bred  if  welders  were  to  have  the  qualities  mentioned  in  one 
of  the  papers,  and  then  they  would  soon  want  something. 
hett'Cr  than  welding.  He  wished  to  know  whether  welds  of 
J-in.  thickness  by  the  electric  process  were  hammered.  All 
his  heavier  welds  were  hammered,  and  it  was  found  decidedly 
necessarj-  also  to  anneal  them.  Mention  had  been  made  of 
the  carbon  welding  of  cast-iroriL;  he  had  never  heard  of  that 
being  successful.  He  would  not  think  of  competing  ■n'ith  the 
carbon-.'uc  against  the  oxy-hydrogcn  process  for  cutting  pur- 
poses. In  all  cases,  the  steel  was  of  the  greatest  importance; 
many  of  them  during  the  past  four  years  had  discovered 
that,  for  instance,  shell  discard  could  not  be  welded. 

Mr.  H.  W.  WoLTON  said  he  u.sed  the  electric  resistance 
process  of  welding,  there  being  in  his  factoiT  seven  butt- 
\\elding  machines,  each  of  160-KW.  capacity,  used  for  the 
welding  of  the  steel  foundation  bands  for  soUd-rubber  tires. 
The  purity  of  the  metal  was  an  intere.stins  question  to  him, 
because  when  he  first  started  welding  ■s\oi-k  in  191.5  he  had  a 
veiy  const.ant  supply  of  at«el  of  good  analysis.  With  that 
material  the  percentage  of  breakages  of  welds  was  from  J 
to  1  per  cent.  In  September.  1918,  however,  the  percentage 
rose  considerably,  and  on  analysing  the  steel  it  was  found 
normal.  Further  analysis,  however,  showed  that  it  con- 
t<uned  copper  varying  from  0.015  to  0.13,  and  nickel  from 
0.0.5  to  0.08.  As  he  was  using  200  tons  per  week.  5  per  cent. 
of  breakages  was  a  very  .serious  matter.  He  tested  the  bands 
to  which  he  had  referred  in  an  hvdraulic  press  which  worked 
in  the  opposite  direction  to  a  .shell  bander,  i.e.,  the  bands 
worked  outw-ards  towards  the  internal  diameter  of  the  rim. 
He  put  a  permanent  stret<?h  in  the  bands,  after  they  were 
welded,  of  about  ^  to  1  per  cent.,  i.e..  a  band  with  an  in- 
ternal circumference  of  2,000  mm.  was  given  a  stretch  of 
:ibout  20  mm.  t3n  testing  a  weld  to  destruction  a  little  while 
ago  he  found  that  a  band  having  a  circumference  of  2,200 
ram.  could  be  stretched  to  2,500  mm.  before  the  weld  broke. 
His  consumption  of  electrical  energy  was  somewhat  higher 
than  that  mentioned  in  the  paper-.  For  3 J  by  IJ-in.  welds 
the  consumption  would  be  about  1.3  units.  The  average 
number  of  welds  per  hour  in  his  works  was  24.  and  during 
the  eight-hour  shift  the  men  got  thi-ough  about  170  welds 
VT  machine.  The  machines'  had  been  designed  throughout 
in  the  works,  and  during  the  time  they  had  been  used  about 
.500.000  steel  bands  for  tires  had  been  welded. 

?vlr.  .1.  H.  Kewton  was  pai-ticu!aj-ly  interested  in  the  part 
of  Mr.  Heaton 's  paper  which  referred  to  the  welding  of  high- 
speed steel  tips  to  tool?.  If  it  was  pos.sible  to  put  a  small 
tool  steel  tip  securely  on  the  tool  it  enonnou-sly  reduced  the 
capital  expenditure  involved,  lie  knew  from  experience  that 
the  satisfactoiT  welding  of  tips  was  by  no  means  easv'.  One 
uf  the  chief  points  in  welding  was  the  state  of  the  sun-ound- 
ing  metal.  If  this  was  cool  there  was  great  danger  of  the 
weld  cracking  on  cooling,  and  he  had  found  it  was  a  good 
thing  to  heat  the  whole  of  the  part  before  welding,  to  avoid 
flstortion.  When  this  was  done  the  quasi-arc  process  was 
preferable  to  the  acetylene  process,  because  the  local  heating 
which  could  lie  applied  was  very  much  greater. 

The  discus.sion  was  adjourned  until  Februai-y  21st. 


The  same  paiiers  were  read  and  discus.sed  at  a  meeting  of 
the  Institction  or  Mkchaxical  Engineers,  in  Manchester, 
on  Tlnusday   last  week. 

Mr.  A.  Saxon,  dealing  with  welding  by  the  are  pr^icess, 
quoted  the  ca.se  of  a  large  cylinder  casting  with  one  or  two 
sUght  defects  in  it,  which  was  electrically  welded,  and  when 
put  on  the  boring  machine  no  tools  that  they  could  get, 
either  hardened  or  of  the  best  steel  possible,  would  touch  it. 
The  result  was  they  had  to  construct  a  small  set  of  grinding 
tatkle  and  grind  it  down  to  the  bore,  the  job  in  the  end 
l>eing  satisfactory. 

Mr.  OtiAHAM  remarked  that  up  to  the  present  the  welding 
i>t  cjucks  in  the  breech  end  of  gas  engines  had  not  been  a 
succ-ess.  and  it  would  be  interesting  if  the  authors  would 
tell  th^m  how  a  good  job  could  be  made.  Thousands  of 
pounds  must  be  wasted  every  year  in  replacing  breech  ends, 
and  if  the  castings  could  be  welded  and  put  back  there 
would  be  a  great  saving  of  time  and  money. 

Mr.   Poii.ocK   did   not  agree   with   the  view   expres.sed   by 


Mr.  D.^vis  that  the  oxy-acetylene  process  held  the  fieW 
against  all  others.  He  knew  a  firm  which  had  been  operat- 
ing very  largely  with  electric  welding,  aod  had  obtaine<i 
some  very  successful  results.  Electric  welding  had  pro\'ed 
very  successful  in  locomotive  works,  frames  of  locomotives 
welded  by  that  process  having  been  running  for  over  two 
years  without  giNing  out.  With  reference  to  the  suggestion 
that  tlie  cost  was  prohibitive,  he  mentioned  the  case  of  a 
Diesel  engine  crank  shaft,  to  renew  which  would  have  in- 
volved the  expenditure  of  over  j6700,  but  which  was  w^elded 
satisfactorily  for  £%. 

Mr.  DuNLOP,  as  a  user  of  oxy-acctylene  ajid  the  electric 
resistance  processes,  favomied  the  latter  for  repetition  work 
of  a  suitable  nature,  both  from  the  point  of  view  of  speed 
of  operation  and  cost.  His  firm  had  not  done  any  arc 
welding,  but  w^hen  they  made  inquiries  from  the  different 
equipment  makers  they  found  there  was  a  difference  of 
opinion   its  to  which   was  the  most  suita,ble  electric  supply. 

Replying  to  the  discussion,  Mr.  Heaton  said  his  opmion 
was  that  the  direct  current  was  preferable.  Welding  could 
be  done  by  the  alternating  current,  but  the  operation  was 
not  so  easy,  and  the  results  were  not  so  gcxxl  and  reliable. 
Speaking  of  the  human  element,  he  remarked  that  a  welder 
required  as  much  training  as  a  titter,  and  it  was  a  very  i-are 
thmg  to  find  a  man  who  w-as  capable  of  making  a  good  weld 
in  a  variety  of  jobs.  The  system  he  had  followed  had  been 
to  take  a  man  who  knew  nothing  about  the  process  and  keep 
him  on  one  particular  job.  He  had  men  in  the  works  who 
had  done  exactly  the  same  job  for  the  last  18  years,  and  they 
had  become  so  highly  skilled  that  no  one  could  pi-oduce 
better  work,  but  none  of  them  could  make  different  kinds 
of  welds. 
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l,36:j      "  Dvnanio-electric    ni,icl 
Co,     January'  20th. 

1,379.    ^'  Electric   incandescent   lamp  sockets."     J.   Darbv.     January   20th. 

1,3^4,  "  Table,  &c.,  stands  for  flowers,  candles,  menu  cards,  electric  lights, 
&c,"     C.   E.   Procter.     January  20th. 

1,392.  "  Electromagnetic  wave-signalling  arrangements."  F.  LowENSTEl.**. 
January   20th.      (U.S.A.,   January    Wth,    1918.) 

1,404.    "  Telephone   repeater  systems."     K.   E.    Edgewortii,     January  20th. 

1,416.  **iSupporting  insulators  for  electric  high-tension  conductors."  E. 
ScHWANK.     January    20th.      (Switzerland,    January   21st,    191S,) 

1,430.    "Telephonic   systems."     E.   A.   Graham.     January   20th. 

1,430.  "  System  of  control  for  maintaining  relative  speeds  of  a  number  of 
electric   motors."     F.   G.    Wakburton.     January   20th. 

1,455.  "  Contact-making  and  breaking  devices."  \V.  J.  Astliff.  J.inuary 
20th. 

1,457.     "  Electric   signalling   apparatus."     P.    Francois.      January   20th, 

1,464.  "  Electric  terminals."  G.  A,  P.%kker  &  G.  J.  Parkek,  January 
30th. 

1,470.  "  Signalling  systems  for  use  in  mines,  &c."  I',  G.  Bell,  W.  C. 
Davev  a-sd  Sterling  'Ielephone  &  Electric  Co.,  Ltd.     January  20tli. 

1,512.    "  Electric  door   bolt."     J.    Maggs.     January  21st. 

1,527.    "  Electric  switches."     J.   W.    Ewart.     January  21st. 

1,531.  "  Incandescent  electric  lamps."  K.  Harrison  &  J.  J.  Russell. 
January  2lst. 

1,543.     "  Uynanio-elecuic   machines."'     A.    Huaki.     January   21st. 

1,549.  "  Fusible  electric  cut-outs."  W.  J.  Elms  &  F.  \V.  Salwav.  Janu- 
ary 21st. 

1,552.    "  Arc-rupturing    devices,    &c."     T.    Zweicbergk.      January    21st. 

1,558.  "  Means  for  securing  pole-shoes  of  magneto-electric  machines."  .A, 
E,  Bennett  and  British  Lighting  &  Ig^'ition  Co.    Januaf^y  21st. 

1,562.  "  Telephone  transmission  svstems."  Western  Electric  Co,  (Wesl- 
vrn    Electric   Co.,   U.S.A,)     January  iilst. 

1.571.  "  Electricallv-lieated  crucibles  ior  Ivpe-casling."  W.  J.  Mki.i  tnsH- 
J.ttksON    (Cutler-Hammer    Manufacturing    Co,,    U.S.A.).      January    21sl. 

1.591.  ."  Electric  cable   sockets."     J.    OxsrRiNC.     January   22nd. 

1,5%.     "Telegraphs."     F.  J.    Matson   &   W.   H.   Roberts.     January  22nd. 

1.632.  "  Dynsmo-electric  machines."  J.  C.  Se.iilles.  January  22nd. 
(France,  Jan  uary  30th,/ 1918.) 

I.li33.  "  Sparking  plug  and  method  of  manufacturing  same,"  C,  E,  Geh- 
BALL>.     January  22nd.     (France,  May  29th,  1918.) 

1,635.  "  Electric  fittings."  J.  V.  Fletcher  &  C.  W.  Saunders.  January 
22nd. 

1,643.  "  Electric  motors,"  J.  .Martin  &  British  Thomson-Houston  Co. 
January  22nd. 

1.650.  "  Electric  furnaces."  Soc.  Electro-Metallurgique  Francaise. 
January  22nd.     (France,   February  llth,  1918,) 

1.668.     "  Electric    motor<ontrol    systems."      T.    Zweigbergk.      J.muary    22nd. 

1,682.  ".Apparatus  for  electrically  testing  magnetos,  &c."  A.  Hewlett. 
January  23rd. 

1.731.  "Electrolytic   c«lls."     H.    \V.    Matheson.     January   23rd. 

1.732.  "  EW:lrolvtic  cells."  H.  W.  Matheson  &  F,  T,  K,m',m\.  |,.nu.iiv 
23rd. 

1.737,  "Electric  starting  mechanism  for  internal-combustion  engines."  L, 
L.   Breeden,  H.  W.  F.  Ireland  &■  H,  Lucas.     January  23rd, 

1.738.  "  Electric    heating   apparatus."     M.   Arese.     January   23rd. 

1,742  "  Electric  radiators."  .Soc.  Anon.  Calor.  January  23rd,  1919. 
(France,   January  aith,  1918.) 

1,743.     "  Electric   generators   and    starter."     W.    Heminguav.     January   23rd. 

1,747.  "  Means  operated  by  a  rise  in  temperature  for  cutting  out  elec- 
trical apparatus  and  effecting  mechanical  operations."  A.  Dunhill.  Janu- 
ary 23rd. 

1.753   &   5,-"  Telephone  systems."     B,    S,   Cohen.     January   23rd. 

1,773.  "  Means  for  starting  internal-combustion  engines."  Sir  E,  W. 
.MoiR.     January  24th. 

1.776,    "  Elfctric    line    selectors.'"      I.    H.    Parsons.     January    24th, 

1,811,  "  Automatic  telephone  systems."  AtJTOMATic  Telephone  Manltac- 
TURING  Co.  &  P.  T.   Bates,     January  24th. 

1,846,    "Sparking   plugs."     C,    W,    Hiocs.     January   24th. 

1,848      "  Pocket    electric    l.inips,"      H,    RorTENBtRG.      January    24tli, 
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copy  regularly  as  Issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL j  REVIEW,  LTD.,  4,  Ludgate  Hllli 
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The  threatened  strike  of  the  Lontion  Branch  of  the 
Electrical  Trades  Union,  which  was  to  have  plunged 
London  into  darkness,  last  week,  proved  to  be  stillborn  ; 
of  illegitimate  conception,  it  had  no  right  to  be,  and  the 
darkness  that  was  threatened  never  saw  the  light.  From 
the  moment  that  the  Government  declared  itself  upon  the 
side  of  law  and  order,  the  result  was  not  in  doubt,  and 
the  only  course  left  for  the  votaries  of  Anarchy  was  to 
find  a  way  out  of  the  impasse  with  the  least  loss  of 
prestige — if  the  word  can  be  used  in  such  a  connection. 
Let  us  clearly  understand  what  it  was  all  about. 

On  January  3rd  the  electrical  workers  in  the  London 
district  were  granted  an  award  reducing  the  hours  of  work 
from  .54  to  47  (or  50  to  48),  without  reduction  of  pay  ;  and 
on  January  23rd  the  National  Joint  Industrial  Council  for 
the  Electrical  Contracting  Industry,  meeting  at  Leeds,  also 
adopted  the  47-hour  week  for  that  branch  of  the  industry, 
throughout  the  whole  country.  The  threatened  strike 
liad  nothing  to  do  with  either  of  these  agreements.  The 
reason  given  for  striking  was,  in  fact,  entirely  remote  from 
the  interests  of  the  London  electricians  ;  it  was  a  demand  that 
the  Government  should  intervene  on  behalf  of  the  workers  in 
the  strikes  at  Belfast  and  on  the  Clyde,  and  should  at  once 
take  steps  to  impose  a  40-hour  week  on  the  whole  country, 
in  order  to  "  absorb  "  unemployment.  The  strike  leaders, 
therefore,  took  it  upon  themselves  to  throw  out  a  challenge 
to  the  Government  about  a  matter  with  which  they  had  no 
concern,  and  sought  to  demonstrate  the  reality  of  the  power 
which  was  their  boast  —  that  by  stopping  the  supply 
of  electricity  in  the  metropolis  they  could  compel  the 
National  Government  to  submit  abjectly  to  their  autocratic 
decrees. 

It  may  be  objected  that  the  problem  of  unemployment 
was  not  without  the  scope  of  the  Union's  interests  ;  but 
the  contention  is  absurd.  One  of  the  leading  promoters  of 
the  strike  declared  the  other  day  that  so  short-handed  was 
the  electrical  industry  that  3,000  men  could  be  set  to 
work  at  once  in  London  alone,  and  the  reduction  of 
the  working  hours  in  power  stations  would  involve 
the  employment  of  another  1,000  men,  if  they  could  be 
got.  We  know  well  that  so  many  of  the  best  of  the  elec- 
trical workers — the  most  highly  skilled  and  capable  men- 
enlisted  in  their  (country's  service  that  for  years  past  there 
has  been  a  constant  scarcity  of  skilled  men,  and  the  supply 
authorities  and  contra.:tors  have  had  to  do  the  best  they 
could  by  engaging  any  man  who  claimed  to  possess  electrical 
knowledge.  There  is  no  lack  of  work  for  qualified  elec- 
tricians, and  to  mention  unemployment  in  that  connection 
is  utter  nonsense.  Neither  is  there  any  scarcity  of  work 
for  the  engineering  trades  on  the  Clyde  or  at  Belfast.  The 
fact  is  that  all  these  strikes,  while  parading  under  the  cloak 
of  solicitude  for  brother  workmen,  are  based  upon  a  common 
aim — a  desire  to  overthrow  the  established  order  of  things 
and  to  substitute  the  "  reign  "  of  Anarchy  and  social  chaos. 
In  a  word,  it  is  not  philanthropy  or  altruism  that  actuates 
the  agitators — it  is  Revolution  that  they  seek  ;  and  what 
that  means  may  be  gathered  from  the  hideous  tales  of 
immorality  and  lawlessness  that  come  to  us  from  Russia. 

That  was  the  real  object  of  the  strike — there  was  no 
unsettled  gi'ievance  or  outstanding  dispute  between  em- 
ployers and  employed  in  the  London  district ;  not  only  had 
they  come  to  terms  on  the  subject  of  working  hours  and 
rates  of  pay,  but  they  had  set  up,  for  the  electricity  supply 
systems,  a  standing  conference  on  which  both  parties  were 
represented,  for  the  express  purpose  of  settling  differences — 
practically  a  Whitley  Council — and  a  similar  arrangement 
had  been  offered  for  the  contracting  industry.  The  strike 
was  undertaken  purely  in  order  to  further  the  revolutionary 
movement. 
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Let  us  now  consider  why  it  failed.     First,  as  we  have 
mentioned,  the  Government,  imder  the  Defence  of  the  Realm 
Act,  put  in  force  a  penal   clause  which  oujrht  to  have  been 
embodied  in  the  Electric  Lisjhting  Acts  in  the  tirst  instance, 
as  it  already  was  in  the  Gas  and  Water  enactments,  and 
which  imposed   heavy  liabilities   upon    any  pereon    whose 
actions  menaced  the  continuity  of  supply  of  electricity  as  a 
branch  of  the  public  services  ;  this  regulation,  no  doubt, 
hampered  the  strike  leaders  by  exposing  them  to  instant 
arrest  in  the  e^■ent  of  their  taking  any  action  contrary  to 
the  public  interest.     But  would  the  fear  of  D.O.R.A.  have 
daunted  the  electrical  workers  themselves,  and  prevented 
them  from  leaving  their  posts  when  called  upon  /"/•  niUijunie 
ii4/s(i)ix.'     Not  for  a  moment  I     The  strike  was  a  failure 
before   it  even  began  ;  it  was  broken  by  the  loyalty  and 
patriotism  of  the  men  themselves,  who  flatly  refused  to  come 
out  in  such  a  cause,  despite  the  efforts  of  their  would-be 
leaders.     We  have  stated   on  previous  occasions  that  the 
members  of  the  Electrical  Trades  Union  are  /wt  disloyal  or 
unpati'iotic,  and  that  the  clique  of  mischief-makers  who 
control  the  Union  do  not  truly  represent  the  men  :  and  we 
have  the  greatest  pleasure  in  stating  that  at  meetings  called 
by  the  shop  stewards  of  the  supply  industry  to  consider  the 
resolution  of  the  London  Executive  Committee,  the  summons 
to  strike  was  rejected  by  a  majority  of  the  order  of  l(t  to  1. 
To  put  the  matter  in  the  plainest  terms,  the  strike  was  pre- 
vented by  the  loyalty  of  the  electrical  workers  of  the  supply 
undertakings.    They  were  on  thoroughly  good  terms  with  the 
employers  :  they  saw  no  reason  why  they  should  be  made  to 
serve  the  political  ends  of  a  gang  of  revolutionaries  :  and 
they  took  a  pride   in  their  work — hence,  almost   without 
exception,  they  carried  on,  and  we  think  they  have  well 
earned  the  gratitude  of  the  community. 

Xext.  let  us  consider  what  would  have  happened  if  the 
electrical  workers  had  taken  the  opposite  course.  Directly 
the  strike  was  announced,  the  Electrical  Power  Engineers' 
Association.  <omposed  of  the  technical  statfs  of  the  supply 
undertakings,  declared  its  intention  of  maintaininir  the 
supply  of  electricity,  with  the  aid  of  voluntary  labour.  To 
do  this  would  have  necessitated  strenuous  exertions  on  the 
part  of  the  members,  for  obviously  the  employment  of 
strangers,  many  of  them  entirely  untrained  and  unskilled, 
would  have  involved  incessant  supervision  and  instruction, 
and  would  undoubtedly  have  cast  a  heavy  burden  on  the 
shoulders  of  the  engineers.  But  they  expressed  their 
determination  to  prevent  the  cessation  of  supply,  and  we 
may  add  that  their  words  were  translated  into  action,  for 
very  complete  preparations  were  made  for  the  feeding  and 
resting  of  the  staffs,  while  plans  were  made  for  the  temporary 
reorganisation  of  the  undertakings  with  a  view  to  facilitating 
the  work. 

Moreover,  the  National  Association  of  Sujjervising  Elec- 
tricians, comprising  a  body  of  men  of  first-class  training  and 
ability,  offered  the  services  of  its  members,  to  assist  the 
station  engineers,  and  the  Association  of  Engineers-in- 
Charge,  whose  members  also  would  have  rendered  invaluable 
assistance,  came  forward  with  a  similar  offer.  Voluntary 
aid  was  tendered  from  a  variety  of  other  sources — many 
replies  to  our  appeal  for  volunteers  were  received  from  readers, 
to  whom  we  tender  our  cordial  thanks — and.  in  fact,  it  was 
clear  that  there  would  be  no  lack  of  helpers.  TheE.P.E.A., 
we  may  add.  had  at  the  time  important  negotiations  in 
progress  with  the  employere  throughout  the  country,  which 
had  reached  an  extremely  critical  stage,  and  no  doul)t  the 
E.T.U.  counted  upon  this  fact  to  influence  the  Association 
in  favour  of  the  strike  ;  but  the  Association  deferred  its 
private  aims  in  view  of  the  public  need,  and  we  feel 
that  the  thanks  of  the  community  should  be  accxirded  to  the 
Electrical  Power  Engineers'  Association,  the  Supervising 
Electricians,  and  the  Engineers-in-Charge,  as  well  as  to  the 
power  station  and  other  members  of  the  E.T.U.,  for  their 
loyal  conduct  and  enlightened  patriotism  in  th^  fa^'e  of  « 
naticaal  emergency. 

What  has  been  the  result  of  it  all  ?  The  strike  has 
failed  miserably  ;  the  vaunted  power  of  the  leaders  of  the 
E.T.U.  has  been  shown  to  be  an  idle  boast,  and  a  victory, 
of  which  the  importance  can  hardly  be  asaggerated,  has 
been  won  by  the  forces  of  law  and  order.  For  what  would 
have  followed  a  successful  strike  .'  The  capital,  and  the 
Oo\-ernment,  would  heucefort-h  liave  been  at  tlie  mercy  of 


a  coterie  of  irresponsible  Bolshevists,  and  no  limit  could  be 
set  to  the  excesses  to  which  this  might  have  led.  The  danger 
was  grave  ;  we  trust  the  lesson  will  be  borne  in  mind  by 
the  Government,  by  the  supply  authorities,  and  by  the 
leaders  of  the  Electrical  Trades  Union. 

We  may  add  a  word  as  to  the  ostensible  object  of  the 
strike — the  adoption  of  the  40-hour  week.  As  we  have 
pointed  out  above,  this  was  not  the  real  purpose  of  the 
movement ;  but  suppose  it  had  been  :  what  then  ?  The 
electrical  industry,  as  already  stated,  had  just  agreed  upon 
a  working  week  of  47  or  48  hours,  in  place  of  .'')4  or  ,5t>. 
without  reduction  of  pay,  but  the  new  arrangement  had 
hardly  come  into  force,  and  could  not  be  said  to  have  been 
tried — yet  a  proposal  Wiis  put  forward  further  to  reduce  the 
working  week  to  40  hours  !  We  arc  not  concerned  here 
to  discuss  the  subject  from  the  social  or  ethictal  jioiut 
of  view,  but  solely  from  the  industrial  standpoint,  and 
we  would  ask  the  members  of  all  Trade  Unions — and  there 
ai'c  many  connected  with  the  electrical  industries— whether 
it  would  not  be  wise  to  give  a  fair  trial  to  the  4  7  hours 
first.  The  difl'erence  is  considerable  :  it  may  involve  a 
heavy  addition  to  the  cost  of  production,  and  therefore 
may  impose  a  heavy  handicap  upon  our  national  prosperity. 
We  shall  have  very  keen  competition  to  meet,  and  heavy 
costs  to  bear  :  and  the  question  must  arise — Can  we  do 
this,  and  live  ?  It  is  a  very  grave  question  indeed  ;  it  is 
not  a  matter  of  labour  rcrsus  capital,  or  anything  of  that 
sort — it  is  a  question  whether  the  worker  can  affonl  to 
shorten  his  hours  of  work.  Output  is  the  key  to  employ- 
•  ment  and  prosperity  ;  beware  lest  that  key  be  lost  I 

As  regards  the  general  aspect  of  the  question,  it  appears 
to  us  exceedingly  regrettable  that,  at  a  time  when  every 
ounce  of  strength  that  we  possess  ought  to  be  devoted  to 
the  restoration  of  our  industries,  our  energies  should  be 
sapped  by  these  senseless  strikes,  which,  while  nominally 
intended  to  reduce  uncmploymeiil,  in  fact  continually  and 
inevitably  tend  to  its  increase.  A  very  gratifying  feature 
was  the  absolute  unanimity  with  which  the  lay  Press  con- 
demned the  strikes  on  the  one  hand,  and  whole-heartedly 
supported  the  (iovernraent  and  the  supply  authorities  and 
railway  management  on  the  other.  The  maintenance  of 
the  public  services — lighting,  power,  and  transport — is 
vital,  not  only  to  the  well-being,  but  also  to  the  safety  of 
the  residents  in  the  whole  of  the  Metropolitan  area,  and  it 
is  deplorable  that  the  interests  of  some  seven  million  persons 
should  be  at  the  mercy  of  a  few  persons  who  are  devoid  of 
patriotism,  humanity,  and  common-sense.  The  strikes 
were  denounced  by  the  recognised  leaders  of  the  Trade 
Unions,  and  the  least  penalty  that  should  be  imposed  upon 
the  strike  leaders  ought  to  be  suspension  by  the  National 
Executives  sinr.  die. 


We  happen   to  know  of   at   least  one 

Excess  Profits     electric  lighting  undertaking  which  is  in 

„    .    .  the   fortunate — or   unfortunate — position 

of   ha\ing  to   pay  Excess   Profits  Duty. 

Some  of  our  readers  will,  therefore,  note  with  interest  a 

recent  decision,  of  the  King's  Bench  Division  in  relation  to 

this  heavy  tax. 

It  arose  in  connection  with  the  law  of  rating.  Kates  are 
l)ased  upon  the  rental  value  of  property,  and  in  the  case  f  f 
an  ordinary  house  the  rateable  value  is  comparatively  easy 
to  arrive  at.  But  when  the  rates  which  have  to  be  paid  by 
a  gas  or  electric  lighting  company  fall  to  be  assessed,  bow 
is  rental  value  to  be  ascertained  ':  To  .solve  the  problem 
the  lawyers  rear  up  a  dummy  known  as  the  hypothetical 
tenant,  and  they  then  set  themselves  to  ascertain,  by  the 
application  of  divers  rules,  what  rent  he  would  pay—"  On 
a  tenancy  from  year  to  year,  free  of  all  usual  tenants"  rates 
and  taxes,  and  deducting  the  average  annual  cost  of  repairs, 
insurance,  and  other  expenses  necessary  to  maintain  the 
heraditament  in  i  state  tc  command  the  rent."  Who,  in 
his  senses,  would  "  rent  "  aa  electric  lighting  undertaking  ?  . 
Xo  one  but  a  hypothetical  tenant.  What  rent  would  he 
pay  ?  That  is  tbequeetion  which  the  rating  Ruthorities h«va 
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to  solve,  and  to  do  it  they  have  regard  to  profits.  The  question 
tor  the  King's  Bench  was  :  "  Is  Escess  Profits  Duty  to  be 
regarded  as  part  of  the  profits  ' "  The  j  udges  have  answered  the 
question  in  the  affirmative,  and  have  held  that  in  arriving 
at  the  rateable  value  of  premises  in  which  a  business  liable 
to  the  payment  of  Excess  Profits  Duty  is  carried  on,  the 
"liability  to  such  duty  may  be  taken  into  account.  This  is 
an  interesting  decision,  because,  strange  to  say,  the  view 
generally  held  by  rating  authorities  is  that  income-tax 
ought  not  to  be  taken  into  account.  There  is  no  definite 
decision  on  this  point,  and  as  there  is  very  little  distinction 
tat  any  rate,  to  the  mere  lay  mind)  between  income-tax  and 
Excess  Profits  Duty,  some  electric  lighting  company  which 
pays  income-tax  may  think  it  worth  while  to  raise  the 
question  on  its  new  a.ssessment. 


The  report  of  the  Association  of  Jtuni- 

i-i    1  !  ^/"c       I     cipal  Corporations  on  this  subject,  from 

Electricity  Supply,     (  ^  .  ,      ,      ,       u        •    u  • 

which  we  give  extracts  elsewhere  in  this 

issue,  generally  endorsies  the  main  principles  formulated  by 
the  Board  of  Trade  Committee  on  Electric  Power  Supply, 
and  approves  of  the  proposal  to  give  the  Commissioners  a 
free  hand  to  deal  with  each  district  in  accordance  with  local 
conditions.  "While  it  makes  no  demand  for  the  exclusion 
of  company  representatives,  it  claims  for  the  municipalities  a 
preponderating  voice,  as  might  be  anticipated,  and  condemns 
the  suggestion  that  the  operation  of  a  district  undertaking 
might  be  leased  to  a  company.  The  right  of  a  municipal 
corporation  already  supplying  power  on  a  large  scale  to  con- 
tinue and  develop  the  supply,  at  its  own  risk,  is  upheld, 
with  the  proviso  that  its  area  shall  be  extended  in  accord- 
ance with  the  requirements  of  the  district ;  this  meets  the" 
point  which  we  raised  some  time  ago,  when  we  urged  that 
if  a  large  municipal  undertaking  were  authorised  to  carry 
on.  it  must  not  be  allowed  thereby  to  prejudice  the  interests 
of  small  neighbouring  communities  which  would  stand  to 
gain  by  the  pooling  of  the  areas  in  the  hands  of  a  District 
Board. 

With  regard  to  the  financial  proposals,  the  Association 
naturally  objects  to  the  terms  suggested  by  the  Committee, 
which  cannot  be  regarded  as  satisfactory  ;  the  principles 
which  the  former  puts  forward  as  fair  bases  for  the  trans- 
action appear  to  be  unexceptionable,  and  the  Association 
wisely  leaves  their  application  to  the  discretion  of  the 
(Commissioners  in  each  case  ;  but  we  consider  that  provision 
should  be  made  to  carry  the  matter  to  arbitration  if  either 
party  so  desires. 

On  the  whole,  the  report  is  moderate  and  judicial :  while, 
of  course,  it  leans  towards  the  municipal  side  of  the 
question,  it  is  free  from  the  extravagances  which  disfigured 
previous  municipal  reports  on  this  subject,  and  from  the 
reactionary  tendencies  of  others.  A  notable  omission,  which 
we  observe  with  regret,  is  that  of  reference  to  the  compen- 
sation due  to  officials  who  may  be  displaced  by  the 
operation  of  the  scheme.  Such  compensation  ought  to  be 
made  compulsory,  on  definite  lines.  But  it  is  no  new  thing 
for  municipalities  to  ignore  their  obligations  to  their 
servants. 

In  a  recent  issue  we  commented  on  the 
National  Industrial  proposal  which  is  at  the  present  moment 
^ounc     0  before  the  electric  supply  industry  to  form 

Electric  Supply        ^^    .       ,  ,    ,        ■  ,  >,         -,         , 

Industry.  "  National  industrial  Council  on  the  hues 
of  the  Whitley  Eeport.  The  reason  for 
forming  Industrial  Councils  is  that  it  .seems  to  be  the  one 
possil)le  method  of  superimposing  some  sort  of  order  upon 
the  interminable  labour  disputes  which  are  coming  up  every 
day.  So  far  as  the  electrical  industry  is  concerned,  there 
would  appear  to  be  the  most  pressing  reason  for  an  Industrial 
Council  to  be  formed.  The  industry  is  a  "  key  "  industry 
to  a  large  section  of  the  industrial  world,  and,  obviously, 
may  be  also  a  "  key  "  industry  to  the  Trade  Union  world. 
As  such  it  is  in  a  particularly  vulnerable  position,  and 
Trade  Unions  which  have  nothing  co  do  with  electricity 
supply  might  readily  bring  about  a  strike  in  the  supply 
industry  as  a  way  to  bring  the  country  to  heel  in  respect 
of  their  own  grievances.  In  addition  to  this,  there  is  the 
possibility  of  the  "  strike  "  being  used  for  political  purposes, 


which  we  have  recently  seen  exemplified  both  in  the 
Provinces  and  in  London,  and  in  this  case  the  electricity 
supply  industry  would  evidently  be  the  most  useful  cats- 
paw.  It  is  obvious,  of  course,  that  the  National  Industrial 
Council  could  not  directly  deal  with  these  extraneous 
dangers,  but  if  the  industry  itself  was  satisfied,  and  there 
was  confidence  and  close  co-operation  between  both  parties 
inside  the  industry  itself,  the  danger  of  the  industry  being 
used  as  a  tool  by  other  parties  would  be  reduced  to  :i 
minimum. 

At  present  the  whole  si'heme  of  these  Industrial  Councils 
is  on  an  entirely  \oluntary  basis.  There  appears  to  be. 
however,  a  great  likelihood  of  pressure  being  brought  upon 
the  Government  to  compel  it  to  give  a  legislative  standing 
to  these  Councils  and  a  legal  effect  to  their  decisions.  As 
showing  the  trend  of  opinion,  we  may  quote  the  DaiJi/  Mail 
of  February  3rd.  where  it  suggests  that  "  the  National 
Joint  Standing  Committees  recommended  under  the  Whitley 
scheme  should  be  compulsorily  established,  and  the  suggested 
law  to  give  them  powers  of  adjusting  hours  and  wages 
should  be  passed  without  delay  "  :  and  in  a  previous  issue 
it  is  premised  that  "  the  sooner  the  Government  establish 
these  Councils  with  full  powers,  the  sooner  are  we  likely  to 
substitute  peace  by  negotiation  for  the  present  ruinous 
guerrilla  warfare  " — important  facts  which  should  be  given 
full  consideration  by  the  electricity  supply  industry  in 
deciding  on  this  momentous  question. 


(,)UK    readers   will   have    noticed    that 

The  "Electrical    recently  the  familiar  style  of  the  firm  '•: 

(Limited).         "  ^-  Alabaster.  Gatehouse  &  Kempe  "  lia> 

been  replaced  by  the  title  at  the  head  >  >l 

this  paragraph,  and  may  have  been  led  to  speculate  upon 

the  reason  for  the  change.    In  point  of  fact,  it  is  a  very  simple 

matter — a  change  inform  but  not  in  substance,  for  the  identity 

of  the  proprietors  remains  exactly  the  same  as  before.     The 

registration  of  the  firm   as  a  limited  company  was  found 

to  be  desirable  for  purely  private    and   personal    reasons, 

related  to  the    technicalities  of  partnership  and  company 

law,  and,  apart  from  the  change  of  style,  it  will  make  no 

difference  in  any  respect  to  the  conduct  of  the  journal. 

It  is  not  without  a  sense  of  pride  and  satisfaction  that 
the  proprietors  look  back  over  the  long  period  during  which 
their  names  have  been  associated  with  the  Electrical 
Review.  Inaugurated  as  a  monthly  journal  on  Nov.  l.^th. 
1872,  it  was  published  bi-weekly  six  months  later,  and 
after  a  few  years  it  became  a  weekly  paper  ;  from  its 
first  appearance  to  the  present  day,  it  has  never  missed  an 
issue,  and,  as  the  late  Sir  William  Preece  remarked,  in  con- 
gratulating it  ou  its  fortieth  birthday,  the  files  of  the  joimial 
form  a  "  complete  historical  record,  not  only  of  the  growth 
of  the  practical  applications  of  electricity,  but  of  the  science 
itself  on  which  these  industries  are  baseii."  Founded  in  the 
same  year  as  the  Society  of  Telegraph  Engineers,  which  is 
now  the  Institution  of  Electrical  Engineers,  the  Elkctrical 
Review  has  enjoyed  the  rare  privilege  of  recording  con- 
temporaneously the  marvellous  developments  which  have 
taken  place  in  every  branch  of  electrical  science,  of  which 
the  resources  seem  to  be  inexhaustible,  and  throughout  by 
far  the  greater  portion  of  its  existence  the  journal  has  been 
in  the  hands  of  the  same  proprietors,  and  has  maintained 
unchallenged  its  position  as  the  organ  of  the  British  electrical 
industries. 

During  the  past  four  years  we  have  had  many  difficulties  to 
contend  with ;  in  some  respects  these  still  continue  to  handicap 
our  efforts  to  cope  with  the  mass  of  information  that  we  wish  to 
lay  before  our  readers,  butastimegoesonwehavenodoubt  that 
normal  conditions  will  return  and  we  shall  be  free  to  develop 
our  plans  for  improvement  in  the  efficiency  and  usefulness 
of  our  pages.  In  the  meantime,  the  tide  is  already  flowing 
strongly  in  our  favour— our  circulation  is  advancing  at  a 
rate  unprecedented  in  our  experience,  and  we  discern  in  this 
an  indication  that  a  period  of  intense  activity  in  the  elec- 
trical indus'ries  is  about  to  dawn.  We  trust  that  the 
internal  economy  of  the  industrial  organisation  of  this  country 
will  soon  be  freed  from  the  disturbances  which  at  present  hamper 
progress,  and  that  all  ranks  and  classes  throughout  the 
industry  will  enjoy  many  years  of  unbroken  prosperity. 
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THE     MEASUREMENT     OF    MAXIMUM     DEMAND. 


\ 


By     C.     W.    MARSHALL. 


AJifiKiCAX  jounuilt  Lave  given  considerable  aotention  to 
the  question  of  the  determination  of  the  "  maximum 
demand  "  on  a  circuit,  and  it  is  thought  that  the  time  may 
be  opportune  for  a  few  notes  on  the  subject  from  a  British 
standpoint. 

This  article  deals  only  with  the  "kilowatt"  demand,  as, 
the  problem  of  measuring  the  k.v.a.  demand,  in  spite  of 
its  importiince,  has  not  as  yet  been  considered  very  tlionmghly. 

Where  the  information  required  is  the  maximum  number 
of  B.O.T.  units  consumed  in  a  given  time,  without  reference 
to  the  time  of  day  or  night  at  which  this  maximum  occurs, 
it  c;in  easily  be  obtained  by  the  Merz  maximum-demand 
indicator,  the  construt-tion  and  working  principle  of  which 
instrument  is  well  known,  and  need  not  be  gone  into  here. 

To  obtain  the  time  at  which  the  maximum  occurs,  etitails 
the  use  of  much  more  complicated  apparatus,  and,  so  far  as 
the  writer  knows,  the  only  commercial  instrument  on  the 
British  market  for  this  purpose  is  the  British  Westinghouse 
printometer.  This  instrument  gives  a  printed  record  of 
the  essential  figures  of  the  meter  readin?  for  each  half-hour 
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OUTGOING    CIRCUITS 

rio.  1. 

or  hour.  From  this  record  the  amount  and  time  of  the 
maximum  demand  can  be  obtained.  The  chief  disadvantage 
of  the  system  lies  in  the  large  amount  of  labour  involved 
in  working  out  the  results.  The  performance  of  the  meter 
on  light  loads,  on  2."i  cycles  per  second  at  least,  is  also 
disappointing.  The  latter  defect  is  very  important  in 
cases  where  it  is  a  question  of  determining  the  aggregate 
maximum  of  a  number  of  circuits  whose  individual  con- 
sumptions are  being  measured  by  printometers. 

This  problem  of  determining  the  aggregate  demand  of  a 
number  of  circuits  is  one  which  deserves  close  attention. 
Where  it  is  possible  to  have  a  summation  panel,  as  in  fig.  1, 
there  is  no  difficulty  from  a  measuring  standpoint,  but  the 
switchboard  arrangement  is  not  convenient  for  cleaning  or 
extending. 

On  A.c.  circuits,"  as  an  alternative  to  the  arrangement  of 
fig.  1,  the  summation  can  be  done  on  the  secondary  side  of 
the  current  transformers  of  the  branch  circuits.  This  method 
is  exemplified  by  a  simple  case,  as  shown  in  fig.  2. 


In  this  figure  meters  iii,  ii,  and  Mj  measure  the  individual 
supplies,  while  Mt  measures  the  total  supply.  The  potential 
circuits  are  not  shown,  for  the  sake  of  clearness,  but,  in 
general,  all  meters  would  be  supplied  from  a  common 
source.  The  summation  meter  in  the  case  shown  would  be 
geared  for  the  same  current-transformer  ratio  as  the  sub- 
sidiary meters,  and  its  current  coils  would  be  of  sufficient 
capacity  to  carry  the  sum  of  the  currents  in  the  subsidiary 
circuits. 

In  most  cases,  the  capacities  of  the  individual  circuits 
are  not  all  alike,  and,  accordingly,  current  transformers  of 
various  ratios  are  used.  Xo  hard  and  fast  rules  can  be 
established,  but  two  methods  which  have  proved  useful  will 

For  the  sake  of  simplicity,  one  phase  only  of  each  circuit  is 
shown  in  the  diajframs,  but  the  extension  of  the  system  to  polyphase 
work  is  obvious. 


help  to  show  how  such  problems  may  be  attacked.     The 
examples  shown  are  taken  from  practice. 

In  fig.  3  sij .  .  .  II,  represent  the  meters  used  to  measure 
tlie  outputs  on  the  individual  circuits,  the  current  trans- 
formers in  1,  2,  and  ;5  having  a  ratio  of  100/5,  while  those 
in  4  and  ."»  have  a  ratio  of  60;,5.  To  obtain  the  maximum 
demand  a  special  two-element  meter  M,,  is  used,  connected 
as  shown  in  the  diagram.  Element  a  has  a  current  eleuuTit 
wound  for  15  amperes,  while  b  has  one  for  10  amperes. 
The  elements  A  and  b  are  wound  so  that  with  the  same 
power  in  each  secondary  circuit  a  produces  twice  the  torque 
of  B.  In  the  above  case,  it  was  possible  to  adapt  an  ordinary 
polyphase  meter  for  use  as  a  summation  meter,  but  in  many 
instances  it  would  be  necessary  to  make  up  special  meters. 
In  America  meter  manufacturers  have  developed  such  meters 
to  a  considerable  extent,  and  at  least  one  :!0-element  meter 
is  in  use.  So  far  as  the  writer  knows,  the  Aron  Co.  is  tlie 
only  British  firm  which  has  studied  the  question  of  multiple 


Iriririri 


Fio.  3. 

meters.  This  firm  has  built  meters  comprising  five  standard 
clock-meter  elements  with  a  summation  counter  and  demand 
indicator. 

It  is  generally  advisable  to  avoid  the  use  of  non-standai'd 
meters,  and  this  can  be  done  by  using  multiple-primary 
current  bi-ansformers  to  supply  the  summation  meter.  The 
scheme  outlined  in  fig.  4  gives  an  example  of  this  type, 
where  the  principle  had  to  be  applied  to  some  very  old 
apparatus.  The  drawback  of  this  system  lies  in  the  fact 
that  it  is  difficult  to  avoid  circulating  currents,  due  to  the 
rather  high  impedance  of  the  summation  current  trans- 
former and  the  unequal  loading  of  the  various  circuits. 


Current  transformers,  ratio  l/li. 
1,2,3  „     600/5. 

i  „     400/5. 

5.  6  „     300/5. 

Tr  =  summation  current  transformer. 
Primary  windings  =  .'■,  //,  -. 
.'■  has  n      turns  to  carry  10  amperes. 
'/    .,  -i  «/3       „      „       „        5 
-     „2/i  „      „      .,       15 

Secondary  winding  =  n. 
II  has  28  «/3  turns  to  carry  5  amperes. 
(Secondaries  of  current  transformers  only  shown.) 
Fio.  4. 

It  will  be  noticed  that  the  primafy  turns  of  the  various 
sections  of  the  summation  transformer  are  proportional  to 
the  .transformation  ratios  of  the  various  branch  circuits 
1  to  6. 

The  methods  mentioned  above  are  suitable  only  for  a.c. 
circuits  where  the  distance  between  the  branches  is  not 
great.     Where   u.C.   or  widely  separated  a.c.    circuits   are 
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concerned,  another  method  has  been  successfully  used.  The 
method  is  illustrated  by  a  practical  example,  but  the  prin- 
ciple involved  is  quite  general  in  its  application.  An 
ordinary  meter  is  installed  in  each  branch  circuit,  and  each 
meter  is  fitted  with  a  contact  maker,  which  closes  an 
auxiliary  circuit  whenever  a  predetermined  consumption, 
say,  10  Kw.-houi-s,  has  been  registered.  The  auxiliary 
circuit  is  used  to  operate  a  relay  on  the  special  instrument 
u.sed  for  recording  the  maximum  demand.  The  recorder  is 
of  the  simplest  possible  form,  and  it  is  presumed  that  its 
action  will  be  clear  from  the  accompanying  sketch,  fig.  5. 
This  figure  shows  complete  connections  for  one  meter,  and 
indicates  how  extensions  for  further  circuits  can  be  made. 

The  record  obtained  from  the  simple  form  of   instrument 
shown  in  the  figure  consists  of  a  sui-ce.ssion  of  dots  ;  tlie 


=  Wheel  in  meter  (1  rev.  =  10  units). 

=  Contact  maker  closed  by  projection  on  A. 

=  Battery  or  other  source  of  current  for  electromagnet  D. 

=  Electromagnet  for  pressing  pen  E  on  to  drum  f  once 

every  revolution  of  a. 
=   Additional  electromau:npta  for  extra  circuits. 
Fm.  5. 


distance  between  successive  dots  on  any  line  is  inversely 
proportional  to  the  power,  or  the  number  of  spaces  per  hour 
is  directly  proportional  to  it. 

A  sample  chart  is  reproduced  below  (fig.  6).     The  un- 
imfiortant  parts  of  the  day  are  omitted  : — 


ELECTRIC     FURNACES     IN     THE 
LABORATORY. 


Bv  G.  C.  CASTLE. 


\  HKEAT  deal  has  been  heard  during  the  period  of  the  war 
of  electric  furnaces  as  used  for  the  manufacture  of  steels, 
ferro  alloys,  calcium  carbide,  carborundum,  and  other  similar 
materials. 

A  new  era  has  been  brought  about,  also,  in  the  last  few 


Fii;.  1.— Laboratorv  Muffle  Firxai 
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years  by  the  use  of  electric  furnaces  in  the  laboratory,  Iiut 
little  has  been  written  upon  the  subject. 

These  furnaces  are  constructed  on  the  resistance  principle, 
and  the  two  general  types  used  in  the  metallurgical  depart- 
ment of  the  works  are  the  muffle  and  combustion  furnaces, 
as  shown  in  tlie  accompanying  illustrations,  figs.  1  and  2. 

In  the  writer's  opinion,  they  show  superiority  over  gas 
furnaces  in  every  respect.     They  are  clean,  and  easilv  port- 


Where  K  =  1,  each  space  (between  two  dots)  represents 
1  unit,  and  where  k  =  10  each  space  represents  10  units. 

The  load  curve  of  the  installation  can  be  plotted  from  the 
above  chart,  and  then  the  maximum  demand  can  be  found 
by  making  accurate  estimates  of  the  load  at  hours  deter- 
mined from  the  curve. 

In  important  ca.ses,  it  is  better  to  use  a  fast  recorder — 
say,  (i  in.  per  hour — of  the  continuous  roll  chart  type,  so  as 
to  obtain  high  accuracy. 

All  the  measuring  systems  mentioned  in  this  article  have 
been  used  in  commercial  installations  for  several  years,  and 
very  little  trouble  from  a  mechanical  standpoint  has  been 
experienced  :  they  have  given  consistent  and  fairly  accurate 
results  during  that  period.  It  should,  however,  be  borne 
in  mind  by  engineers,  when  they  are  making  agreements 
with  clients,  that  in  order  to  get  the  best  results  it  is  neces- 
sary to  make  proper  provision  for  measurements  from  the 
start.  They  cannot  reasonably  expect  meter  men  to  make 
precision  measurements  on  installations  which  have  been 
designed  by  men  who  have  not  the  remotest  idea  of  the 
difficulties  involved  in  determining  accurately  the  data  on 
which  their  costs  so  largely  depend. 


Sheffield     Indastrial     Developments. — The    Sheffield 

Corporation  has  set  up  a  Development  Department  for  encourag- 
ing new  commercial  and  industrial  businesses  in  the  district. 


Fig.  2.— Combcstios  Fcbxace. 

able.  The  consumption  of  energy  is,  of  course,  regulated 
by  the  size  of  the  furnace,  but  a  fairly  large  furnace,  such 
as  one  of  those  reproduced  herewith,  consumes  at  its  maximum 
approximately  10  amperes,  which  will  give  a  temperature  of 
about  1,850"  F.  A  temperature  higher  than  this  is  rarely 
required  in  a  laboratory.  The  cost  of  energy  used,  say,  for 
a  10-hour  working  day,  per  month,  for  the  two  types  of 
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furnaces,  runs  at  something  like  £1  10s.  when  the  oost  of 
enerev  per  unit  is  moderately  high. 

The  benefits  obtained  by  ihe  nse  of  these  furnaces  art    - 

They  ate  vm  durable. 

They  need  ^ery  little  repair. 

'ITiey  radiat<'  very  little  heat,  and  thus  iI<j  uui  apiirt^-inbly 
iiffoct  the  atmospheric  temitentture  in  u  small  lahoratory. 


SCIENTIFIC     MANAGEMENT     FACTORS, 


^ .1 


Pig.  3."— TniK  and  Temperature  Chari'. 


They  i|uickly  reach  tliC  nui-viuiaui  l:eiii}.ieratiirc  aim 
maintain  it  constant  for  an  indefinite  period,  provided  the 
voltage  does  not  Huctnate.  This  is  shown  by  the 
accompanying  time  and  temperature  charts. 

The  applications  of  these  furnaces  to  general  analysis  and 
research  work  are  very  varied,  and  the  writer  has  been  able 
to  use  the  muffle  furnace  for  the  following  purposes  : — 

Re-^iearch  on  heat  treatment,  in  which  the  mutfle  is 
indispensable. 

Fusions. 

Rapid  incinerations. 

The  combustion  type  is,  of  course,  used  for  the  estima- 
tion of  carbon  in  materials,  and   it  gives  very  accurate  and 


Fio.  i. — Time  and  TEMPEiiATVitii  Chart. 


reliable  results.  It  enables  50  estimations  of  carbon  in 
steels  to  be  accomplished  in  eight  hours,  using  a  four-tube 
furnace. 

The  initial  cost  of  these  furnaces  is  very  little  more  than 
that  of  gas  furnaces  of  the  same  size,  and  the  reduced  running 
e.\penses  prove  them  to  be  a  good  investment. 


The  Metric  System. — It  is  again  announced  that  the 
Haasian  Government  has  decided  to  introduce  the  metric  system 
of  weights  and  •  measures,  and  all  traders  will  be  required  to 
ijuote  their  prices  in  future  in  both  the  old  and  the  metric  system. 
It  is  expected  that  the  new  system  will  be  adopted  throughout 
Russia  by  the  end  of  next  August,  and  it  is  understood  that  from 
the  end  of  1924  the  use  of  the  old  system  will  be  prohibited  in  that 
country. 


By  Major  E.  A.  PELLS.  R  t 


Ma.nauiKaiknt  has  been  described  as  the  function  of  haudlin;.': 
iiumau  nature  in  conjunction  with  machines  and  materials, 
and  "scientific  management"  may  hi-  describe<l  in  brief 
as  the  efficient  inter-relation  for  the  purposes  of 
production  of  men,  minutes,  and  materials. 

In  all  branches  of  scientific  research,  detinite  factors  have 
a  certain   and  detinite  effect  on  the  ultimate  result,  and 

( 1)  whereas  some  may  be  ignored  for  all  pra<^tical  purposes  : 

(2)  yet  others  are  of  such  paramount  importance  that  not 
only  must  they  be  very  carefully  studied,  but  they  must  be 
reduced  to  very  accurate  values  ;  (8j  again,  others  are  of 
such  a  variable  character  that  no  fixed  value  can  be  placed 
on  them,  and  everything  then  depends  on  the  ability  and 
experience  of  the  experimenter  or  the  calculator.  In 
considering  our  management  factors,  let  us  take  that  which, 
in  my  opinion,  is  most  important — namely,  "  men."  Of 
course,  when  1  speak  of  men,  in  these  days  of  emancipation, 
I  mean  to  include  wouum  as  well.  Now,  in  dealing  with 
this  factor,  we  an-  dealing  with  one  of  those  which  come 
under  the  heading  (3),  and  it  is  often  of  such  diverse  values 
that  it  is  difficult  to  bring  its  value  into  concrete  form. 
We  have,  in  considering  this  factor,  very  often  a  very 
interesting  psychological  study,  as  individual  ability, 
energy,  industry,  reliability,  temper — all  have  various 
etJ'ects  on  the  final  value.  Regarding  these  individual 
characteristics,  we  find  that  ability  can  be  impro\ed  by 
careful  and  systematised  training  and  tuition  ;  energy  may 
be  improved  by  good  feeding  at  regular  hours  and  carefully- 
arranged  rest  periods,  according  to  the  demands  of  the  work 
in  hand ;  industry  can  be  improved  by  equitable  wage 
systems,  with  an  incentive  ;  reliability  presents  more 
difficulties  than  the  foregoing,  but  by  careful  inspection  of 
work  even  that  may  be  improved.  Having  improved  the 
iither  characteristics,  it  usually  follows  that  the  greatly- 
improved  conditions  and  environment  automatically  produce 
a  more  eqtiable  temper. 

There  is  no  doubt  that  this  human  factor  is  one  of  great 
importance,  and  cannot  be  ignored,  as  many  short-sighted 
employers  have  ignored  it  when  introducing  efficiency 
systems  into  their  businesses.  Flesh  and  blood  can  never 
be  treated  as  machinery,  however  you  systematise  the  work 
they  have  to  do  ;  there  always  remain  the  idiocyncracies 
of  the  human  which  constitute  such  an  interesting  study 
for  the  student  of  psychology  and  efficiency  engineers. 

Now  let  us  consider  "  Minutes."  These  come  under  the 
heading  (2).  They  constitute  a  factor  which  must  be  most 
carefully  observed  and  valued,  as,  unless  this  is  done,  the 
rest  of  the  efficiency  studies  are  likely  to  become  absolutely 
valueless.  Waste  time  must  be  closely  studied  and  all 
unnecessary  waste  eliminated,  whilst  proper  rest  periods 
must  be  planned.  Then  this  factor,  carefully  reduced  to  its 
correct  value,  may  be  used  in  the  compilation  of  standards, 
which  are  the  bases  upon  which  all  efficiency  work  must 
necessarily  rest. 

Coming  next  to  "  Machines,"  this  is  the  widest  of  all 
factors,  comes  under  heading  (2),  and  embraces  everything 
of  a  mechanical  nature  with  which  the  worker  labours. 
Tnless  you  provide  your  worker  with  the  most  efficient  tools 
wherewith  to  do  his  work,  you  cannot  expect  good  results. 
It  is  often  said  that  the  bad  workman  always  grumbles  at 
his  tools  :  this  may  be  so,  but  it  is  also  true  that  many  good 
workmen  are  frightfully  handicapped,  and  never  have  an 
opportunity  of  showing  what  they  can  really  do.  There  are 
many  what  may  be  termed  "  sub-factors  "  which  crop  up 
under  this  heading.  The  situation  of  the  works  in  relation  to 
the  workers'  homes  is  of  importance,  and  this  has  been  recog- 
nised by  certain  well-known  motor,  cocoa,  and  soap  manu- 
facturers who  have  built  model  villages  for  their  employes, 
thus  killing  several  birds  with  one  stone,  as  the  scheme 
for  the  betterment  of  their  home  lives  and  environment  has 
resulted  in  better  health  of  the  workers  and  a  finer  and 
more  sympathetic  feeling  between  employer  and  employ^. 
Where  workers  have  to  journey  some  distance  from  and  to 
their  work  the  consequent  fatigue  shows  most  distinctly  in 
the  results  of  their  work ;  also  we  must  add  verv  often  the  fact  of 
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the  crowded  character  of  their  tenements  and  small  houses 
resnltins;  in  ill-health  and  lack  of  energy. 

Works  layout  and  route  is  another  sub-factor  of  prime 
importance,  as  a  great  deal  of  duplicate  handling  and  con- 
gestion can  be  obviated  by  careful  attention  to  this.  Tools 
ai'e  in  themselves  the  study  of  a  lifetime  ;  finality  is  never 
reached ;  material  used  in  the  manufacture,  method  of 
making,  shape,  system  of  issue  to  workers,  are  all  things 
requiring  a  great  deal  of  study  and  research  to  arrive  at 
the  best  values.  Machines  themselves  must  be  studied  as 
to  the  best  method  of  drive,  speed,  possible  mode  of  appli- 
cation, and  maintenance  periods.  The  question  of  power 
supply  is  a  matter  needing  careful  consideration  and  calcu- 
lation to  decide  whether  to  install  one's  own  power  plant  or 
take  a  supply  from  a  power  company.  Finally,  we  have  the 
question  of  control.  The  old  idea  was  a  kind  of  "  human 
driver  "  ;  but  the  newer  ideas  accentuate  thf  value  of  the 
square  deal  for  all  men  as  the  first  control  factor  of  all. 
F.  W.  Taylor  advocated  functional  foremen,  and  he  is  very 
sound  in  his  theory  ;  but  for  the  questions  of  shop  dis- 
cipline, a  kind  of  court  of  inquiry  of  the  offenders' 
co-workers  is  a  very  fine  idea,  and  has  given  excellent 
results. 

Under  the  various  headings  touched  upon,  many  minor 
factors  occur,  and  it  is  only  by  hard  experience  that  the 
efficiency  engineer  will  know  when  he  may  treat  any  one  of 
them  as  coming  under  heading  (1). 

In  "  Scientific  Management,"  as  in  any  other  science,  it 
is  not  advisable  to  cast  out  any  factor  until  you  have  proved 
that  it  is  of  no  practical  value  in  the  equation  under 
study. 

In  this  brief  rvsiime  of  a  great  subject  I  have  touched 
lightly  on  many  things,  and  my  advice  to  any  man  who 
wishes  to  become  a  manager  or  a  ruler  among  men  is  to 
carefully  study  his  fellow-men,  for  a  manager  who  ignores 
the  human  factor  is  a  fool  ! 


TESTING     TRANSFORMER     OILS. 


In  a  paper  read  at  a  meeting  of  the  London  Sectiom  of  the 
Society  of  Chesiical  Industry  on  January  6th,  Mr.  Arnold 
Philip,  the  Admiralty  Chemist  at  Portsmouth  Dockyard, 
gave  an  aoxiunt  of  some  work  that  had  been  done  there  to 
estimate  the  amall  percentages  of  water  in  oils  used  for 
trajTstbniiei'  purposes.  When  working  at  very  high  voltages, 
such  as  those  used  in  wireless  telegraphy,  sei'ious  fa-oubV.-: 
occur  through  the  sludging  of  the  oil.  That  question,  the. 
author  said,  had  for  some  years  been  under  investigation  by 
a  Committee  of  the  Institution  of  Electrical  Jiugineers,  but 
l>robably  due  to  the  wai-  that  work  of  the  Committee  had 
been  delayed.  At  the  same  time,  another  cause  put  for- 
wai-d  to  explain  the  delay  in  the  work  of  the  Committee  waa 
that  there  was  no  means  of  detennining  the  amount  of  water 
in  the  mineral  oils  used  for  these  purposes.  It  was  known, 
however,  that  the  most  minute  quantities  of  water  had  a 
serious  effect  on  the  insulation  resistance  of  the  oils,  and 
also  on  the  _  hysteresis  of  the  oils  at  high  frequencies,  the 
quantities  of  water  producing  these  effects  being  as  low  as 
.(>2  to  .(14  per  cent.  At  Portsmouth,  in  connection  with  oils 
for  transfonnei-s  used  in  wireless  telegraphy,  they  had  gone 
into  this  matter,  and  had  succeeded  in  "devising  methods 
which  appeai-ed  to  be  in  every  way  satisfactory.  It  had  been 
eiispected  that  there  was  more  than  one  cause  of  the  forma- 
tion of  moisture  in  oils,  but  during  his  experiments  it  had 
not  been  found  possible  to  separate  out  the  various  causes 
on  account  of  the  quantities  being  so  minute.  The  method 
which  he  had  used  was  to  pass  a  stream  of  air,  under  a 
pressure  of  'iO  to  30  in.  of  mercury,  in  very  fine  bubbles 
through,  say,  '2  gallons  of  oil,  the  rate  being  about  two  or 
three  bubbles  per  second.  The  od  was  heated  to  about  100 
deg.  C.  The  air  wa«  sucked  through  the  oU  in  this  fine 
stream,  and  then  passed  through  glass  L'  tubes  which  wers 
immersed  m  a  coolmg  mixture  of  ice  and  hydrochloric  acid. 
which  gave  a  temperature  of  about  .-5  deg.  F.  That  str€a.ra 
of  air_  -"as  passed  through  for  about  two  hours,  at  the  end 
of  ^■hicb  time  the  U  tubes  '."ore  washed,  dried,  and  weighed, 
/and  the  '^/eight  of  water  was  calculated.  .A.s  an  indication  of 
the  quantities  of  water  found  the  following  figures  were 
given  :-O.O06.  0.014,  0.017,  and  0.0074  gramme  per  100  cc 
«.  oiL  The  last  fignre  related  to  a  sample  of  oil  required 
for.  the  wireless  telegraph  in.?tallation  at  Portsmouth.  That 
particular  oil  was  required  to  stand  a  test  of  12,000  volts,  but 
ap  supplied  it  withstood  22,000  volts  before  breaking  down. 
After  determinmg  and  removing  the  moisture  in  it,  the 
break-down  voltage  was  raised  to  28,000.  This  indicated  that 
these  minute  quantities  of  water  did  have  a  serious  effect  upon 
top  inEulation  resistnuce  of  oil.     kn  interesting  point  in  con- 


nection ^ith  that  particular  oil  was  that  it  was  afterwarda 
exposed  in  close  proximity  to  water  foi"  36  hours,  but  subse- 
quent tests  showed  that  it  had  not  absorbed  any  mois'ture  in 
that  way.    If  it  had,  the  quantity  was  too  mall  to  be  detected. 

In  the  discussion  which  followed,  Mr.  K.  A.  Anfilogoff 
said  that  the  quantities  of  moistm-e  which  had  been  detected 
at  Portsmouth  were  so  smaJl  that  they  might  ailmost  have 
been  caused  by  the  breath  of  the  chemist  who  made  the 
investigation.  It  appeared  to  huu  that  oils  might  absorb 
much  larger  percentages  of  moisture  when  in  use  in  the 
ti'ansformer  than  those  which  had  been  given  in  the  paper 
as  existing  when  the  oils  were  pmchased.  He  couJd  pro- 
duce ods  which  were  perfectly  dry,  but  he  would  not 
guarantee  that  they  would  remain  dry  after  they  had  been 
put  into  the  transformer. 

Dr.  0RM.4NDY  thought  the  author  had  proved  the  import- 
ance of  detecting  these  small  quantities  of  water  by  the  in- 
stance he  had  quoted  where  the  breakdown  voltage  had  been 
increased  from  22,000  to  28,000  after  the  moisture  had  been 
removed.  He  would  like  to  know  if  the  ods  which  the 
author  used  were  a  particular  type  of  pai'affin  oil,  and 
whether  he  had  distilled  any  of  the  heavy  boiling  oils  of  the 
<x>ai-tar  series.  Further,  had  any  experiments  been  made  m 
the  converse  du-ection,  viz.,  to  extract  small  quantities  of 
oil  from  water,  usmg  similar  methods  to  those  mentioned 
in  the  paper,  or  was  it  possible  to  remove  them  by  electro- 
lysis'.' 

Mr.  G.  L.  Addexbrooke  agreed  that  the  question  of  small 
traces  of  water  in  transformer  ods  was  important.  Methods 
had  been  used  by  electrical  engineers  for  many  years  to 
remove  the  water,  such  as  by  the  use  of  fused  sulphate  of 
copper  and  also  calcium  carbide,  but  these  methods  did  not 
determine  the  amount  of  water  present.  It  had  been  shown 
by  ilr.  Payner,  of  the  National  Physical  Laboratory,  in  a 
jxiper  before  the  Physical  Society,  that  water  existed  in  oil 
m  two  states;  it  existed  in  an  ionised  form  and  also  in  the 
form  of  an  emulsion.  It  was  possible  that  a  good  deal  of 
moisture  could  be  taken  out  of  oil  by  the  use  of  an  electric 
current,  by  attraction,  and  sometimes  sparking  was  ob- 
tained from  the  globules  of  water  and  the  electrodes.  Cea-- 
tainly  the  disturbance  which  these  minute  quantities  caused 
was  astonishing.  He  was  anxious  to  find  out  what  the 
exact  proportions  of  water  in  oils  really  were,  because  it 
was  quite  clear  that  the  state  of  the  oils  changed  consider- 
ably even  during  testing.  A  year  or  two  before  the  war,  the 
Beichsanstalt  pubhshed  some  figures  which  wei'e  of  the  same 
order  as  those  given  in  the  paper. 

Dr.  R.  Lessing  asked  whether  an  inert  gas  had  been  used 
mstead  of  air.  If  nitrogen  or  CO,  were  used,  it  might  ex- 
clude the  possibility  of  oxidation  during  the  test.  There 
might  be  an  oxidation  taking  place  in  the  ofl  itself  in  the 
absenc-e  of  moisture  which  would  produce  results  such  aa 
those  found  by  the  author. 

Mr.  Nbvillk  HuNiLtY  said  the  design  of  apparatus  used 
did  not  appeal  to  him.  He  had  seen  a  good  many  tests  made 
by  it.  but  it  was  liable  to  be  contaminated  during  the  test; 
indeed,  he  beUeved  that  had  been  the  case. 

Jlr.  E.  L.  Lojws  thought  there  was  some  misapprehen 
sion  on  this  question  of  moistui'e  in  od.  It  was  quite  pos 
sible  to  get  oils  perfectly  free  from  moisture  in  the  refining 
and  sent  out  in  that  state.  He  did  not  beheve  an  od  ab 
fiorbed  so  much  moisture  a.s  to  affect  its  electrical  proper- 
ties, and  the  results  which  had  been  noticed  by  the  author 
weie  probably  due  to  unsaturated  hydrocarbons,  which  were 
easily  broken  up  by  high-tension  cvrrrenta. 

Mr.  T.  H.  Ddrraxs  a..?ked  why  water  was  estimated  by 
freezing  in  favour  of  using  a  drying  agent.  Was  it  becatise 
the  former  method  would  detect  also  any  other  volatile  con- 
stituents that  might  be  present? 

Mr.  Philip,  replying  to  the  discussion,  said  that  although 
the  actual  quantities  of  water  shown  by  the  experiments^ 
were  small,  in  practice  they  were  not  inconsiderable,  whilst 
the  effect  had  been  shown  in  the  particular  case  he  had 
mentioned  where  the  voltage  had  been  increased  from  22,000 
to  23,000.  The  reason  why  freezing  was  adopted  was  be- 
cause this  method  would  detect  any  other  constituents,  as 
mentioned.  He  was  unable  to  answer  Dr.  Lessing  as  to  the 
use  of  an  inert  ga.s,  whilst  as  to  a  possible  oxidation  in  the 
absence  of  moisture,  he  coidd  only  refer  to  the  improvement 
in  the  electrical  properties  of  oils  after  the  moistm'e  had 
been  removed,  which  he  had  ateady  mentioned.  As  to  the 
absorption  of  moisture  by  the  od  whilst  in  the  transformer, 
to  which  reference  had  been  made  by  Mr.  Anfilogoff.  only 
a  very  smaU  area  was  left  exi>osed  at  the  neck,  in  order  to 
reduce  this  possibihty.  The  oil  which  he  experimented  with 
was  a  pure  mineral  od.  He  had  not  tried  the  removal  of 
oil  from  water  by  electrolytic  methods,  as  suggested  by  Dr 
Ormandy,  although  he  had  tried  the  removal  of  ■^ater  from 
od,  and  had  obtained  extremely  oonaarfant  TSsnlt-s  ce  repeat 
i:i?  tests  on  tho  sams  oil. 


Electric  Coal  Cutters. — The  number  of  electrically- 
driven  coal-eatting  machines  in  use  in  this  country  at  the  end  of 
1917  was.  according  to  the  Engiitcer.  1,739.  an  increase  of  149  over 
the  number  in  use  at  the  end  of  1916.  The  total  horse-power  of 
electric  motors  in  use  on  tho  Burfacfl  and  underground  was  91,S,640, 
of  which  521,000  H.P.  was  in  use  .underground. 
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IRON     AND     STEEL     ELECTRIC     FURNACES. 


By  J.  BIBBY. 


{Abittract  of  paper  read  before  the  Manchester  Assocution 
OK  Engineers.) 

(0"icluded  from  page  167.) 
A  furnace  tian-sfonner  system  must  finally  be  judged  by 
its  action  under  the  lluctuating  conditdons  inevitable  in  pi"a<'^ 
tice.  If  a  rupture  is  caused  in  any  one  of  the  four  aa-cs,  it 
is  interestini^  to  see  what  effect  this  has  on  the  currents  in 
the  prinjary  mains;  for  example,  arc  No.  4,  in  fig.  3.  Tn 
the  vector  diagram  the  sides  of  the  heavy  triangle  represent 
the  current?  in  the  three  primary  mains  under  this  extreme 
condition.  The  currents  are  certainly  out  of  balance,  but 
for  an  extreme  condition  it  is  quite  tolerable.  There  is  also 
the  possibiUty  that  one  transformer  for  some  reason  or  other 


&0ti«W  Plan  F.t. 


Fig.   4.— a  30-ton,   5,000-k.v.a.,   4-phase   Electbic  Furnace. 

may  be  put  out  of  sea-vice,  and  the  conditions  are  repre- 
sented in  the  next  diagram.  In  this  case  we  get  the  two 
transformers  overloaded,  and  currents  in  the  primary  mains 
represented  by  the  sides  of  the  heavy  triangle.  Again,  the 
nut  of  balance  is  not  excessive  and  the  power  factor  ra  each 
primary  phase  is  high. 

The  largest  furnace  which  is  at  present  being  built  is  of 
?.0  tons  capadty,  5,000  k.v.a..  on  the  four-phase  system.  The 
furnace  is  circular  in  plan,  having  four  electrodes  and  three 
doors  (fig.  4).  one  for  pouring  and  two  for  charging,  eo 
arranged  that  the  whole  of  the'hearth  can  be  surveyed  and 
repaii-ed  if  necessary  between  heats.     The  hearth  is  of  dolo- 
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Fig.  5.— Mannbb  op  Coxnectikg 
Conductors  and  Electrodes. 


Fig.  6.— Roof  Electrode  Gland 


mite  mixed  with  dehydrated  tar  for  binding  purposes,  and 
hot  rammed  into  position.  The  hearth  is  supported  on  the 
bottom  and  sides  by  refractoiy  bricks,  the  neutral  con- 
linctors  being  fixed  between  the  bottom  ix>urse  and  the 
heai-th.  Xo  conducting  material>  are  fitted  m  the  heam 
smce.  owmg  to  the  low  cuiTent  density,  the  conduiOtivity 
<if  the  dolomite  hearth  is  sufficient. 

This  fea.ture  is  of  importance,  since  it  ehminates  one  pos- 
sible source  of  trouble.  The  side  walls  and  roof  a-re  of  shea 
bricks.  The  four  electrodes  are  euppoated  from  independent 
carnages  which  travel'  vertically  on  the  masts,  and  are 
operated  hv  electric  motors,  the  direction  of  the  motors 
being  automsticallv  controlled.  The  furnace  is  supported  on 
rockers  and  tilted  by  means  of  an  electric  motor  and  thrust 


screw.  The  currout  is  brought  from  the  transformer  termi- 
uaJs  through  liexibie  cables  to  copper  plates  on  eiush  elec- 
trode carnage,  and  theuce  to  the  electrode.  The  connection 
between  the  couductois  and  the  electrodes  is  mado  iu  the 
iiiannci'  shown  in  fig.  5. 

To  the  main  couductois  are  connected  two  semi-circles  of 
laminate<i  copper  plat<js,  bent  to  the  circumfereni'«  of  the 
•electrode.  The«>.  laminated  plates  are  pressed  against  the 
electrodes  at  VJ,  points  by  a  chain  system,  consisting  of  Hnk.i 
ii.i  shouTi.  The  terminal  links  arc  pulled  togethoj-  by 
the  manual  screw,  and  the  laminated  copper  is  pressed  eveoily 
aiiainst  the  electrode  throughofut  the  circumfeieiice.  This 
clamp  has  proved  very  effective  in  practice,  no  appreciable 
heat  tjikiug  place  between  the  contact  surfaces.  One  type  of 
roof  electrode  gland  which  has  given  complete  eatisfaction 
is  shown  iu  fig.  0.  With  this  gland  the  graphite  electrode 
consumption  is  only  about  10  lb.  per  ton  of  -steel  melted  and 
lefined.  It  consists  of  a  circular  water  jacket  with  sloping 
outer  surface  on  which  rest  a  series  of  rings  of  oval  section. 
These  rings  are  in  segments,  and  the  edges  gravitate  to  the 
.Mirface  of  the  electrode  and  thus  kill  the  flame. 


Discussion  at  Manchester. 
Mr.  J.  Butter  WORTH,  President  of  the  Association,  in  the 
chair,  remarked  that  steel  smelting  amd  refining  furnacea 
were  not  extensively  used  in  the  Manchester  district,  and 
many  of  their  members  would  have  liked  to  hear  more  of 
a  smaller  type  of  furnace  suitable  for  the  production  of  email 
castings. 

Mr.  Lang  said  the  paper  was  of  great  interest  to  the  con- 
struotion  enginei^r  who  was  anxious  about  his  future  sources 
of  supply.  It  was  probably  necessarj'  to  bring  about  a  imi- 
versal  system  of  production  and  distribution  of  electricity, 
upon  which  th^  future  of  electric  steel  and  ii-on  melting 
deisended  in  this  country.  He  gathered  from  the  paper  that 
if  the  electric  fiirnace  was  to  become  a  practical  proposition 
in  this  country  the  cofet  of  power  mus-t  be  reduced  to  a 
tenth  of  a  penny,  so  there  was  a  very  long  way  to  travel 
before  the  ordinary  blast  furnace  would  be  supplanted.  A 
good  deal  was  ma<le  of  the  superior  purity  of  electric  steel, 
but  experience  in  the  war  had  taught  experts  to  be  rather 
jnore  lenient  in  *iheir  views  on  the  subject  of  sulphur  and 
phosphorus,  except  in  .  certain  special  cases.  He  agreed 
with  Mr.  Bibby  in  preferring  the  multiple  arc  as  again.st  the 
.single  arc  furnace.  The  role  of  the  latter  was  really  confined 
to  quite  small  production,  and  in  particular  to  small  foundry 
practice. 

Mr.  J.  P.  Benson  asked  what  the  cost  of  energy  was  in  the 
Italian  furnaces,  where  it  was  produced  by  water-power. 

Mr.  Bibby  rephed  that  it  was  about  one-tenth  of  a  penny, 
in  some  extrenie  cases  it  was  one-twentieth.     The  countrioa 
where   water-power   was  available   had   got   a  start   in    thijg 
matter,  but  it  was  satisfactory  to  find  that  immediately  cur- 
rent could  be  procured  at  a  reasonable  price  British  engi- 
neers ■  went   ahead.     Other   coimtries  came  to   England   for 
their  furnaces. 
Mr.  Lee  asked   whether  trouble  was  anticipated  from  the 
graiphite    combine.      It    .seemed    to    him 
that  the  carbon  electrode  would  be  very 
expeu.sivc  to  maintain,  and  it  would  not 
work  very  regularly. 

Mr.  Walker  inquired  .as  to  the  kind 
of  load  that  was  obtained. 
Mr.  Bibby  replied  that  the  load  factor 
with  the  single  furnace  he  took  as  being 
;_iO  per  cent. ;  it  depended  on  the  number 
of  furnaces  in  operation.  The  chief 
thing  one  wanted  to  know  was  the  ovei- 
.load;  they  could  take  that  as  being 
about  50  per  cent.  The  power  factor 
varied  from  70  to  80  pen-  cent. 

i,\x.  Foster  said  the  lu-esencc  of  oxy- 
gen in  cast-iron  was  undesirable;  it  was 
probably  one  of  the  greatest  causes  of 
imsound  castings,  but  the  matter  had 
not  been  fully  investigated.  The  electric 
furnace  might  help  to  solve  that  prob- 
lem, and  its  use  would  be  justified  in 
cases  where  materials  of  special  quahty 
were  required.  When  it  was  wanted  ).n 
connection  with  an  ordinary  steel  foun- 
dry the  important  querfion  was  the  cost 
of  the  energy.  Some  information  about 
the  composition  of  the  gaf^s  coming 
from  the  furnace  would  bo  desirable.  It 
was  not  wise  to  attempt  to  get  too  much  fuel  value  out  of 
the  gas,  and  in  dealing  with  an  output  on  a,  commercial 
soale  the  main  c-onsideration  was  not  the  quantity,  but  its 
thennal  value  mea.sured  by  the  heat  it  gener.a.ted.  Ooverci^ 
raent  expeiiments  in  the  Unite<l  States  had  shown  tha.t  the 
rocking  furnace,  gave  exceUent  results  with  non-leiTous  metals. 
Mr  Btbbv.  referring  to  the  point  at  which  it  would  pay  to 
put  down  an  electnc  furpace.  said  that  it  greatly  depended 
upon  the  class  of  work.  If  small,  delicate  cagmcs  were  to 
be  produced  a  half-ton  furnace  would  pay.  Freedom  froni 
sulphur  counted  wth  small  castings,  because  one  did  not) 
get  the  sulphide  eutectic;  in  cooling  there  were  .not  the 
weak  places  or  the  small  cracks  which  occurred  with  high 
eulphur  pig-iron.     In  making  tool  eteel  it  would  pay  to  have 
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a  furnace  with  power  at  Id.  per  unit  iiistea<l  of  the  crucible. 
If  large  castings  W'sre  in  question,  it  would  be  possible  to 
compete  with  the  open-hearth  furnace  if  the  energy  could 
be  got  at  a  fifth  of  a  penny.  The  gas  which  circuiatetl 
through  the  furnace  could  not  be  considered  as  playing  any 
chemical  pai't;  it.  was  thei'e  merely  to  convey  the  heat  from 
the  crucible  to  the  upijer  parts.  I'he  voltage  across  the  elec- 
frodes  in  the  blast  luraace  varied  from  35  to  7U,  and  they 
had  six  tappings  on  the  transformer.  The  steel  furnace 
varied  its  heatmg  stirtace  by  the  amount  of  current;  the 
blast  furnace  variejl  it  by  the  voltage.  He  had  investigated 
non-ferrous  furnaces  using  aji  aj-c,  and  came  to  the  conclu- 
sion that  it  was  not  the  right  principle  for  anything  with 
zinc  in  it.  Tw'o  furnaces  were  put  down  in  this  country — 
not  a  rocking  furnace,  out  a  similar  type — where  the  heat- 
ing was  done  by  the  i"sdiation  from  the  arc,  and  they  both 
turned  out  heavy  zinc  losses.  The  latest  report  from 
America  was  that  the  rocking  furnace  had  been  used  mainly 
for  melting  copper,  not  ^o  much  for  yellow  metal.  He 
thought  the  non-fen'ous  problem  would  have  to  be  solved 
by  resistance  furnaces,  where  the  temperature  could  be  kept 
down  to  just  above  the  melting  point  of  the  ore. 

Mr.  J.  BtJTTERWORTH,  the  chairman,  said  he  had  thought 
of  putting  a  furnace  dov^n  at  some  time,  but  he  had  been 
advised  by  people  in  Sheffield  not  to  do  so;  they  considered 
it  a  most  ditticult  and  complicated  trade.  As  a  technicaJ. 
man,  he  was  quite  aware  that  there  was  a  lot  of  truth  in 
that  statement;  the  diliiculty  was  not  in  the  casting  alone, 
bu  also  in  the  melting.  Owing  to  the  great  contraction  met 
with  in  steel  castings  they  were  subject  to  "  drawing."  Man- 
ganese bronze  was  an  analogous  case;  it  was  easy  to  melt, 
but  very  diSicult  to  cast,  and  for  that  reason  the  price  of 
the  castings  as  compared  with  the  price  of  the  manganese 
ingots  went  up  tiemendously.  He  agreed  with  Mr.  Foster 
that  the  presence  of  oxygen  in  cast-iron  waa  very  deleterious 
in  foundry  practice. 

Mr.  G.4SS  said  this  ore  reduction  futmace  had  great  possi- 
biUties  if  it  oould  replace  the  ordinary  blast  furnace.  Had 
anything  been  done  in  the  way  of  melting  of  pig-iron  in 
the  electric  furnace  for  the  pm'pose  of  making  castings'? 

Mr.  BiEBY  :  Yes !  In  France  they  are  using  the  electric 
furnace  in  the  form  ot  an  ordinary  blast  furnace  for  making 
some  steel  shell,  and  it  is  doing  high-class  work.  With  the 
electric  furnace  you  have  control  of  the  temperature  and  of 
the  atmosphere,  so  that  you  can  refine  the  material  to  any 
degree  required.  For  rnaking  special  castings  it  has  cer- 
tainly a  very  wide  field. 


CORRESPONDENCE. 


Letters  received  by  m  c'ter  5  P.M.  ON  TUESDAY  cannot  appear  until 
tks  following  week.  ttnvespo?uientg  should  forward  tfieir  comnmni' 
caii-ofts  at  th-e  earliest  posnble  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  nam*  and  address  in  our  possession. 


Electric    Pressure    Regulation. 

In  your  issue  of  January  17th,  Mr.  Kimmins  mentions  the 
difficulty  of  automatically  governing  the  voltage  of  a  dynamo 
run  by  a  water  turbine.    Vvhat  happens  appears  to  be  some-  . 
thing  like  this  : — 

When  the  turbine  si^eed  increases,  the  automatic  regu- 
lator weakens  the  field.  This  reduces  the  torque,  and  thi.'i 
in  time  causes  the  machine  to  run  faster  than  ever. 

Mr.  Kimmins  suggests  that  a  very  heavy  fly-wheel  might 
improve  matters.  There  is,  however,  an  alternative  method 
which  is  worth  trying,  and  that  is  to  throw  an  artificial 
load  on  to  the  dynamo  whenever  its  speed  increases  beyond 
a  certain  hmit.  The  artificial  load  could  consist  either  of  a 
series  of  carbon  plates,  which  oould  be  brought  into  contact 
and  put  under  pressure  in  the  well-known  manner,  or  a, 
regulating  resistance  with  a  shder  oould  also  be  used. 

The  artificial  load  ^ould  be  worked  by  the  turbine  gover- 
nor, and  would  be  brought  into  action  when  the  speed  of  the 
machine  exceeded  a  certain  limit.  This  would  steady  the 
turbine,  and  give  time  for  the  gates  to  be  closed.  As  the 
speed  settled  down  to  normal  the  artificial  load  would  be 
gradually  cut  out,  and  the  voltage  regulator  would  then  take 
complete  control. 

C.    TurnbuU. 

Electricitv  Works,  North  Shields, 
February  ith,  1919. 


"  State  Salary  Expected." 

On    looking    through    the    advertisements    of    "  Situationa 
Vacant  "  in   the  Review,  one  is  struck   by  the  very  small 
proportion  of  those  which  state  the  remuneration. 
In  most  cases  the  apphcan1«  are  asked  to  state  salarv,  &c. 
/     In   your  issue   of  January   31st.   I   believe  this  is   so  in   87 
cases  out  of  a  total  of  about  111.     However,   this  number 
includes  those-  for   wiremen.   annature   winders,   &c.,   whose 
;;        rate  is  known    approximately,    but   of   the   remainder  there 
are  some  in   which    the   possible  remuneration   may  lie  be- 
tween   limits    which    differ    by    several    pounds    per    week. 
k.A.gain,  some  aie  so  v.ignely   worded  that  it  is  very  difficult 
to  say  exactly   what  sort  of  position  is  offered. 


Why  is  it  that  employers  and  managers  wiU  not  state  the 
wages  they  are  wdhng  to  give?  Surely  they  are  not  out) 
for  the  cheapest  man  who  can  be  obtained?  At  any  rate, 
the  advertisers  must  know  what  they  are  prepared  to  give, 
and  by  stating  the  amount  they  would  save  many  of  ua 
from  wasting  time  on  applications  for  positions  which  we 
either  could  not  get  or  should  not  want,  owing  to  the  salary 
being  either  too  high  or  too  low.  To  write  an  appUcation 
is  a  matter  that  involves  considerable  time  and  some  little 
expense,  and  consequently  we  do  not  wish  to  undertake  it 
unless  there  is  at  least  a  chance  of  obtaining  a  stritable 
appointment. 

It  would  be  interesting  to  have  the  opinions  of  some  of 
your  other  readers  on  this  question.  In  the  meantime,  mar 
I  appeal  to  those  who  may  have  situations  vacant  in  the 
future  to  state  definitely  what  the  job  is  worth,  in  order 
that  we  may  know  whether  it  is  worth  our  while  to  apply 
for  it  or  not? 

Applicant. 

February  Uh,   1919. 


A  Protective  Association  for  Nbn°TechnicaI  Clerks. 

It  is  pleasing  to  see  so  many  interested  in  the  question  of 
the  protection  of  non-technical  staffs  in  connection  with  the 
electric  supply   undertakings. 

Whilst  we  are  all  agreed,  I  think,  that  some  association 
is  essential  for  the  protection  of  our  interest,  there  appears 
to  be  a  difference  of  opinion  as  to  the  best  methods  of 
attaining  this  object. 

"  Power  Company  Clerk "  suggests  that  we  join  the 
N.U.C.  under  the  guild  system,  but  I  think  that  it  would  be 
more  in  our  interests  to  form  a  new  union  which,  if  the 
proper  support  was  forthcoming,  could  approach  the 
E.P.E.A.  with  a  view  to  affihation,  and  the  two  sections 
would  then  cover  the  whole  of  the  staff  of  the  industry. 

It  would  be  interesting  to  hear  more  as  to  the  general 
standing  of  the  Clerical  Assistants'  Association  (Electric  Sup- 
ply  Undertakings)   mentioned   by  your  correspondent. 

Could  not  those  interested  meet  in  the  near  future  at 
convenient  centres,  say,  London,  Birmingham,  Manchester, 
Leeds,  Newcastle,  Glasgow,  in  order  to  get  a  move  on? 

Supporter. 

February. 5th,  1919. 


Balanced  Three-phase  Furnace. 

With  reference  to  my  contribution  to  the  discussion  on 
Prof.  Miles  Walker's  paper,  and  the  author's  reply  in  the 
current  number  of  the  I.E.E.  Journal,  wiU  you  allow  me 
sfjace  to  explain  that  in  a  practical  application  of  the  idea 
I  was  intending  to  meet  the  dif&culty  of  obtaining  sufficient 
resistance  by  means  of  the  form  of  the  furnace  bowl  or  well. 
It  would  be  divided  to  secure  a  restricted  path  between  the 
bottom  electrodes,  or  even  to  force  a  secondary  arc  through 
the  slag  from  the  surface  of  the  metal  in  one  half  of  the  well 
to  the  other. 

Otherwise  the  heavy  current  could  be  put  into  the  metal 
by  the  inductive  method.  I  fully  fecognise  that  the  prac- 
tical details  require  careful  elabcn^tion,  but  there  may  be 
gcnns  of  u.sefulness  in  the  suggestion. 

James   Whitcher. 

Pvuislip,  February  5th.  1919. 


Electrified  Seed. 

Your  correspondent  "Wide  Awake"  is  too  clever  by 
half.    He  has  the  acute  penetration  of  the  sailor's  mother. 

"No,  John,"  she  said,  "I  believe  you  when  you  say  you 
discovers!  mountains  of  sugar  and  rivers  of  rum,  for  where 
else  can  sugar  and  rum  come  from?  But  when  you  tell  me 
Tou  have  seen  Sying-fish,  you  are  trying  to  impose  on  your 
old  mother.  Ksh  don't  fly.  It  is  against  their  nature." 
So  "Wide  Awake"  can  beUeve  in  electrified  chickens,  for 
he  has  seen  them  himself,  but  that  seeds  can  be  electrified  is 
too  much  for  him. 

He  savs  that  farmers  are  not  as  a  rule  competent  to  carry 
out  scientific  experiments.  Perhaps  they  are  not,  and  it  is 
fortunate  that  in  growing  electrified  seed  they  are  not  re- 
quired to  experiment;  but  they  are  as  good  judges  as  other 
men  of  whether  their  banking  accounts  stow  a  profit  or  a 
loss,  and  when  they  find  that  electrification  of  their^seed 
com  increases  their  returns  by  an  average  of  about  £5  per 
acre,  thev  don't  trouble  themselves  about  scientific  experi- 
ments.   Thev  just  pocket  the  money  and  do  it  again. 

I  am  not  "a  matchmaker,  but  I  cannot  but  suggest  tha^ 
if  "Wide  Awake"  were  to  marry  the  sailor's  widowed 
mother,  thev  would  be  mated— and  matched. 

Chas.    Merder. 

Parkstone,  February  lOth,  1919. 


The  Abortive  Electrical  Strike. 

I  .attended  our  last  branch  meeting:  usual  business,  &o. 
On  Saturday,  saw  notice  in  the  Press  re  important  meeting 
of  members" of  the  E.T.U. ;  being  on  shift,  could  not  attend. 
On  Tuesdav,  saw  notice  in  Press  re  strike:  Wednesday,  saw 
more  about  strike;  Thursday,  bavin'.:  Ir-ard   nothmg  official 
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by  poet  or  otherwise,  I  interview  shop  steward,  who  knows 
nothinu,  except  that  he  has  attended  one  or  two  meetings, 
proceedincs  of  wliich  he  will  not  divulge.  At  a  meeting 
that  was  held  on  Friday,  members  wore  infonuod  that  they 
oiipht  to  liavi;  come  out,  notice  in  the  I'loss  con.-<iderod  sufli- 
ciout.  in  coiiclu.'-ion,  I  think  it  is  time  that  members  of 
the  E.T.U.  protested  against  their  union  being  used  t^o 
advocate  (jeorge  Lansbury's  politica]  views,  r«  .Vlbert  Hall 
light*;  out,  and  the  sale  of  Heralds  at  meetings;  if  there  is 
a  strike,  it  is  nothing  more  than  camouflage  to  advocatfi 
George  Lansbury's  views,  aa.d  not  those  of  tiie  members  of 
the  E.T.U.,  but  the  officials  only.  Otherwise,  do  I  belong 
to  a  trade  union  or  a  pohticaJ  party?  as  I.  for  one,  in  return 
for  better  conditions,  &c.,  do  not  intend  to  accept  any  poli- 
tical views  with  it,  in  return  for  those  services  which  I  pay 
for,  otherwise,  where  does  the  motto,  "  Light  and  Liberty,  ' 
come  in? 

Member,   E.T.U. 


Thursday,  February  6th.     Time,  12  o'clock  M.D. 

Scene :    -^   large   London   electric  light  and   power  station. 

Threat :    6  p.m.   to-night,   London  in   "  darkness." 

The  Station   Chief,   wcmdering  what's  going  to  happen. 

The  Shift  Engineer,  thinking,  Let  aU  the  E.T.U.  men  go. 
what  is  going  to  happen? — practically  nothing,  we  shall  go  on 
a«!  usual,  with  substitutes  on  the  switchboard,  that  is  all. 

The  Switchmen  :  What  Ls  he  thinking?  Ho  knew,  but 
Kiid  nothing,  and  go  we  waited. 

Six  o'clock  came,  nothing  happened;  not  even  a  bhiik  on 
the  lights. 

Now,  what  do  the  public  think  in  general  of  tihese  E.T.U. 
men  in  the  power  stations,  who  failed  to  do  as  Mr.  Webb 
'(who  apparently  did  not  know  the  position  of  his  union 
in   an  electric  light  station)   said  they   would   do? 

I  think,  under  the  circumstances,  something  should  be 
said  about  these  men.  who  knew  at  9.30  on  W'ednesday 
night  all  would  be  well,  because  all  these  had  voted  against 
Buch  an  action,  but  we  could  only  wait  and  see. 

I,  a  member  of  the  E.P.E.A.,  think  these  men  should 
have  the  credit  for  voting  thus,  and  not  be  blamed  for  the 
threat  of  someone  else,  a  threat  that  could  not  have  been 
carried  out. 

Do  not  let  the  public  blame  the  power  station  branch  of 
the  E.T.U..  but  thank  them  for  remaining  loyal  to  their 
employer,  and  saving  us  amy  trouble  in  running  the  stations. 

Shift   Engineer. 

rr>ndon.   Frhniani  ?"''.  ^^9. 


lou  may  be  interested  bo  hear  of  our  experienoes  during 
the  strike  last  week. 

The  whole  of  our  station  staff,  with  the  exception  of  lihree 
or  four  labourers,  went  out  at  6  p.m.  on  Thursday,  together 
with  many  of  the  outside  workers.  The  shift  engineers, 
who  are  members  of  the  E.P.E.A.,  of  course,  remamed  at 
work. 

The  strikers  were  at  once  replaced  by  an  ample  supply 
<jf  voluntary  labour.  The  volunteers  were  fed,  and  in  many 
cases  given  makeshift  sleeping  accommodation  at  the  workb. 
No  difficulty  whatever  was  experienced  in  maintaining  the 
lull  supply  until  the  strike  collapsed,  and  the  men  returned 
to  work  on  Saturday  afternoon. 

We  feel  deeply  indebted  to  the  public  spirit  of  the  towns- 
men of  Twickenham  and  neighbom-hood  which  induced  them 
to  volunteer  to  help  to  keep  the  supply  going.  We  had  .so 
many  offers  of  help  that  we  were  only  obliged  to  call  on  a 
proportion  of  those  who  kindly  offered  their  services,  and 
we  were  quite  prepared  to  carry  on  indefinitely  had  the 
strike  been  prolonged. 

Many  soldiers  on  furlough  offered  their  services,  and  we 
were  also  assisted  by  several  members  of  the  special  con- 
stabulary. 

It  has  been  an  interesting  object  lesson  of  the  futility  of 
the  threat  of  the  E.T.U.  that  they  would  "  plunge  the  town 
into  darkness." 

Twickenham  &  Teddinjjton  Elec.  Supply  Co.,  Ltd. 
M.   Farrer,   Engineer  tfi  Manager. 

Twickenham,   February  lOlh,   1919. 


abrogated  the  better  for  the  E.T.U.  and  its  membership.  I 
speak  as  a  one-time  representative  of  a  laige  body  of  E.T.U. 
men. 

A.   Brld}!es. 

Teddington.  Frhnunn  O/./i.  lOiO. 


In  connection  with  the  recent  threatened  electricians' 
strike,  the  Press  need  not  have  whipped  the  pubUc  into  a 
panic,  /^s  a  body,  the  members  of  the  E.T.U.  are  patriots 
to  the  last  fibre  of  their  being,  and  axe  not  being  blindly  led 
away  by  a  small  Bolahevic  element  in  their  midst.  The  .strike 
would  never  have  materialised  for  such  an  object,  and  few 
of  us  indeed  could  hav<?  stood  by  our  honour  to  the  Union. 
Had  the  object  been  a  wage  dispute  or  similar  trouble,  th^ 
Government  would  have  seen  the  futility  of  their  theatncal 
resuscitation  of  the  moribund  pseudo-laws  by  which  the'" 
threatened  us.  E.T.U.  members  aie  Englishmen  and  union- 
ists. As  EngUshmen  they  would  have-  the  courage  of  their 
convictions,  and  stand  out  for  their  just  claims.  As  unionists 
they  wotild  have  supported  trade  unionism  only  in  so  far  as 
t^he  principles  appU^.  If  the  E.T.U.  officials  think  they  are 
goiiig  to  make  a  pditica,l  and  Goremment-fighting  body  of 
u?,  'thry  mnke  a  grave  error,  and  the  toonisr  such  idcae  are 


Electrical  Contracting;. 

I  noted  with  ivleasure  the  l(x>lnote  and  reply  by  the 
Editor  to  Mr.  H.  Fowler  in  your  i.s.suo  of  .lanuary  24th, 
but  cannot  undcrstiind  why  it  was  tx)t  pointed  out  that 
you  had  special  colmuns  and  rates  for  anvcrtisemeiits.  It 
would  have  beem  better  if  Mr.  Fowler  had  devoted  his  spaaxj 
time  to  finding  out  the  real  facts  about  the  work  which  he 
states  has  been  condemnexl.  If  he  will  do  thi.s  he  may  lind 
that  it  is  not  the  system  or  mateiiaJs  that  stxv.  at  fault,  l^ut 
the  workmanship,  for  which  the  same  union  wages  ajo  paid 
by  any  firm.  It  is  so  easy  for  one  to  sound  his  own  trvimpet, 
to  curry  favour,  and  at  the  same  lime  to  work  in  an  adver- 
tisement  that    "  we   are   the   only   people." 

As  a  Liverpool  contractor  I  feel  that  Mr.  Fowler's  state- 
ments are  unwarranted,  and  perhaps  when  he  has  had  more 
experience  as  a.  boss,  and  cAnied  out  a  few  installations  in 
that  capacdty,  be  wiU  wish  that  he  had  written  a  book  of 
instructions  for  his  fellow- workmen,  instead  of  trying  to  teU 
us  contractors  in  an  advertisement  what  we  all  agree  upon. 

In  Liverpool  we  liave  Corporation  and  insurance  inspititors 
of  high  knowledge  and  experience,  wlio  may  give  Mr.  Powleir 
many  an  anxious  moment  in  the  near  future. 

Amu.scd. 

Liverpool,   February   1th,   1919. 


I  am  afraid  Mr.  Marryat  is  discussing  something  entii-aly 
different  to  the  subject  which  I  dwelt  uix>n  undei-  the  above 
heading  some  few  weeks  ago  in  the  Electrical  Review.  I 
cannot  find  anything  relating  to  members  of  the  Electrical 
Contractors'  .\s3ix;iatiou,  as  being  responsible,  or  any  augges- 
tir>u  that  they  have  been  responsible,  for  putting  in  unsound 
electrical  installations,  in  any  part  of  my  letter.  In  fact  I 
wu.s  not  aware  that  1  mentioned  the  Electrical  Contractors' 
Association  at  all.  I  shall  be  pleased  if  Mr.  Marryat  will 
produce  the  evidence  in  my  letter,  which  he  describes  as  an 
assertion    against   the    Electrical    Contractors'    Association. 

I  may,  for  Mr.  Marryat's  future  guidance,  point  out  to 
him  that  I  have  the  list  of  members  before  me  at  the  mouiont 
of  writinc-  I  regret  to  find  that  .some  large  electrical  and 
contracting  local  firms,  which  I  know  of,  ai-e  not  mentione'l 
in   that   alphabetical  list. 

The  ob]eet  of  n,y  letter  was  to  uplift  the  electrical  insfeilla- 
tdon  profession  ;  it  Ls  immaterial  to  me  who  undertakes  thfl 
work.  SCI  long  as  it  is  carried  out  in  a.  proper  mannea- 
Whether  the  contractors  be  in  a  big  way  or  only  in  a  >mall 
way,  it  is  to  be  hoped  that  they  will  always  try  to  put 
in  a  good  job.  not  always  with  the  object  of  grabbing  all 
tliey  can  get  out  of  it,  ri^gardless  of  how  long  the  installation 
will  stajid  good. 

H.    Fowler. 

l.iverixiol,   Fdniiaiji  lib.  1919. 


On  reading  thi-ough  the  correspondence  column  <>f  the 
Electrical  Heview  of  January  24th  last.  I  came  acrii>s  a 
letter  under  the  headmg  of  "  Electrical  Contracting."  signed 
by  Mr.  H.  Fowler,  and,  in  my  opinion,  as  a  barc-faoed  and 
cieap  adveitisement,  both  f'oi  hilllt^ell  and  the  hou.'re-fui  nish- 
Lug  firm  which  he  says  he  represents,  it  would  be  hard  to 
b^t.  After  setting  foiih  his  various  desires  that  this  thing 
;md  that  thing  might  bc^  done,  and  also  making  statcineint.a 
on  electrical  matters  with  which  wo  are  all  conversant  in 
tills  district,  and  that  ht*  is  moiv  than  pleased  that  the 
matters  which  he  has  siv  weakly  taken  up  are  (aftei'  your 
informing  hiiQ  of  the  fact.  Mr.  Editor)  in  the  right  hands, 
he  accuses  firms,  firms  only  known  to  himself,  pt.irhaps 
imaginary,  of  doing  shoddy  wcffk.  He  also  te-lls  us  that  he 
is  now  a  representative  of  a.  la<rge  contracting  finn  (presum- 
ably he  is  referring  to  Messis.'.  Waring  &  GiUows.  who,  as 
everyone  knows,  are  far  more  interested  in  the  house-fur- 
nishing line  than  in  the  electrical  engineering  business),  and 
seeing  that  he  is  in  .such  an  exalted  position,  and  refrains 
from  expressing  any  opinion  on  the  matter  he  has  so  poorly 
taken  up,  excepting  to  make  accusations  against  other  firms, 
apparently  his  mock  modesty  far  exceeds  his  knowledge  of 
electrical  matters  generally. 

In  conclusion,  the  matter  he  has  tried  to  write  about  from 
beginning  to  end  is,  as  before  stated,  a  cheap  form  of  adver- 
tisement, aoid  you  would  have  been  quite  justified,  Mr. 
Editor,  in  sending  Mr.  Fowler  (representative  of  larj:^  firm 
of  elec.trica.1  rontraotors)  your  a/ccount  before  inserting  it. 

Lire  and   Let   Live. 

r^hrtiary  &th,  1919 

Engineer  .Sur^yors'  Salartes. 

The  inspecting  staffs  of  insurance  companies  and  siao 
"  would-be "  inspectors  should  be  grateful  to  Mr.  \.  T. 
Abraham  for  his  letter  to  you  which  appeared  in  you^^  issue 
of  .January  17tb.  It  may  be  of  interest  to  your  readers  to 
know  that  after  21  y«a,r,-.'  sefrvi<v>  some  in.sfiei'tors  are  re'^-ajded 
with  "a   salary,  of   £'23'\    whilst   in    pre.wa.r   daj-s   the   fiffurf 
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was  £1%.  These  21  yeai's'  men  had  also  to  be  very  careful 
"how  they  walked,"  or  they  were  discharged,  and  new 
men  put  in  theii'  places  at  a  lower  salary.  It  may  also  be 
of  interest  to  quote  a  few  dividends  paid  to  the  shareholders 
of  these  "  leading  insui'ance  companies  "  doing  engineering 
business:  Eoyal,  100.  per  .cent. ;  Norwich  Union,  70  per  cent.; 
London  and  Lane,  (liaw  Accident),  tJG  per  cent.;  Comhier- 
oiaJ  Union  (Ocean  &  Union  Assm-ance),  140  per  cent. ;  York- 
shire (Scottish),  50  per  cent.;  Vulcan,  25  per  cent.;  British, 
25  per  cent.;  National,  SoJ  per  cent.  These  figures  weire 
circulated  by  the  Engineei-  Surveyors'  Association  a  few 
months  ago.  Oh,  yes!  there  is  an  association  to  watch 
over  the  interests  of  its  members,  and  the  scale  of  salaries 
offered  may  be  taken  as  a  criteaion  of  its  usefulness !  About 
75  peor  cent,  of  the  inspectors  employed  by  the  insurance 
companies  are  members,  and  the  majority  are  in  favour  of 
the  association  being  registered  as  a  trade  union.  The 
stumbling  blocks  in  the  way  of  this  becoming  a  concrete 
fact  appear  to  be  the  Manchester  and  London  branches,  and 
as  the  head  offices  of  the  majority  of  the  companies  axe  in 
these  cities,  the  inference  appears  to  be  pretty  obvious. 

The  reasons  advanced  against  registration  as  a  trade  union 
appear  to  be  that  to  be  a  trade  unionist  is  to  lose  in  self 
respect  more  than  one  gains  in  £  s.  d.,  or,  in  other  words, 
to  be  shabby  genteel,  and  a  non-unionist  is  "  a  far,  far  better 
thing  "  than  to  be  a  trade  unionist  and  own  a  row  of  houses. 

In  abort,  the  reason  why  leading  insui-ance  companies  can 
offer  such  small  salaries  is  that  the  inspectors  are  not 
organised  as  a  body — their  employers  ai-e. 

Pitman. 

Early  Wireless  Telegraphy. 

\yith  reference  to  the  letter  of  Mr.  A.  A.  Campbell  Swinton 
which  appears  in  yonr  issue  of  January  31st,  I  quite  agree 
with  his  statement  that  there  is  no  foundation  for  the  sug- 
gestion that  when  I  first  came  to  this  country  I  failed  to 
mett  with  sympathy  in  official  drcles,  at  any  rate  so  fair  as 
the  late  Sir  William  Preece,  Sir  .John  Gavey,  and  Mr.  H.  E. 
Keniije,  of  the  General  Post  Office,  are  concerned.  It  is 
quite  incorrect,  however,  to  say  that  the  assistance  of  this 
department  "  included  the  use  ol  a  considerable  sum  of 
pubhc  money."  This  is  an  allegation  which  I  have  !«- 
peatedly  denied,  notably  in  evidence  which  I  gave  in  1907 
befoi'e  the  Select  Committee  of  the  House  of  Commons  on 
the  Berlin  Radiotelegra.phic  Convention  of  1906,  and  again 
in  1913  before  a  Select  Committee  of  the  House  of  Com- 
mons appointed  to  inquire  into  the  agreement  of  1912  with 
the  Marconi  Co. 

In  the  interests  of  ordinary — ^ais  well  as  historical — accu- 
racy I  cannot  do  better  than  reproduce  here  two  extracts 
from  the  afoiresaid  evidence.    In  1907  I  said  :  — 

"If  you  wiU  allow  me,  with  reference  to  a  general  idea 
that  there  is  in  existence  about  my  early  relations  with  the 
General  Post  Office,  I  wish  to  state  that  I  shall  always  feel 
grateful  for  the  eoicouragement  they  gave  me,  and  the 
interest  they  took  id  my  methods  during  those  early  trials 
At  the  same  time,  I  would  also  like  to  state,  on  account 
of  ii  behef  that  there  is  about  it,  that  I  obtained  no  financial 
assistance  from  the  Poet  Offioe;  fortunately  I  did  not  require 
it  at  that  time;  I  only  thought  it  necessary  and  thought 
it  desdrable  to  interest  them  m  what  I  was  doing,  and  to 
show   them   what  I   could   do." 

And  in  1913  my  words  were  as  follows:  — 

"  I  think  it  right  to  repeat  what  I  stated  before  the  Select 
Committee  on  the  ratification  of  the  Eadiotelegra.phic  Con- 
vention of  Berlin,  that  I  feel  grateful  to  the  Post  Office 
Quthorities  foi"  the  encouragement  they  gave  me,  and  the 
interest  they  took  in  my  work  during  those  early  trials.  I 
wish,  however,  most  emphatically  to  state  that  at  no  time 
have  I  ever  received  from  the  Post  Office  or  any  Government 
department  anything  in  the  natm-e  of  a  favour  which  would 
not  have  been  in  common  courtesy  afforded  to  any  scientific 
■worker  by  any  Government  in  any  other  country  of  the 
•world." 

Neither  Mr.  (now  Sir)  John  Gavey,  who  gave  evidence 
before  the  1907  Committee,  nor  Mr.  (now  Loa-d)  Buxton, 
who  was  then  Postmaster-Genei-al,  and  who  was  a  member 
ol  the  committee,  said  anything  that  could  be  construed  as 
a  ri'futaJ  of  the  evidence  I  have  reproduced  above. 

Vv  hat  I  greatly  regi'et.  however,  and,  if  I  ma.y  be  allowed 
to  say  so,  this  constituted  to  my  mind  a  mistake  on  the  part 
of  the  Post  Office,  is  that  I  was  practically  compelled  to  allow 
my  experiments  in  South  Wales  in  May,  1897,  to  be  witnessed 
in  all  their  details  by  Prof.  A.  Slaby,  of  the  Charlottenburg 
Technical  Institute,  and  a  personal  friend  of  the  Kaiser. 
Previous  to  these  tests  I  did  not  know  Prof.  Slaby,  nor  bad 
I  expiieasejd  the  slightest  desire  to  allow  him  to  witness  my 
expei-iments,  but  did  .so  out  of  courtesy  to  the  British  Post 
Office  officials,  who  introduced  him,  and  who  made  the 
request. 

G.  Marconi. 

London,   February  5th,  1919. 


cussed. .  Out  of  these  discussions  aroee  the  question  of 
after- war  unemployment.  Some  of  the  members  were  in 
favoui'  of  deinanding  a  4d-hour  week,  others  a  44-hour 
week;  while  one  of  the  north  country  representatives  ad- 
vocated 40  hours  per  week,  i.e.,  8  hours  per  day  for  5  days 
and  off  air  day  Satm'day,  or  if  in  all  day  Saturday,  then, 
off  ail  day  Monday.  This-  shortened  working  week,  was 
favoured  as  the  best  means-  fnr  steadying  employment.  The 
trade  unions  were  faced  with  a  tremendous  problem.  As- 
suming that  8  millions  of  woi-kers  had  to  be  displaced  from 
the  munitions  factories  or  demobilised  from  the  Anny  and 
Navy  and  reabsorbed  into  private  industry,  there  appeared 
to  be  but  one  way  to  secure  this  reabsorption  without  the 
wholesale  sacking  of  those  who  had  been  engaged  on  private 
work  through  the  war,  and  that  was  by  way  of  the  shorter 
working  week  and  the  abolition  of  overtime.  The  women 
did  not  present  so  much  of  a  problem  as  the  men.  The 
women,  it  was  tqken  for  granted,  would  want  to  get  away 
home  as  soon  as  their  husbands  secured  their  release.  If 
W'e  take  into  con.sideration  at  this  juncture  the  number  of 
women  who  can  be  reasonably  replaced  by  returning  men, 
and  the  redistiibution  of  jobs  so  that  two  men  ai^e  made 
to  work,  s-ay,  -10  or  47  hours  per  week  instead  of  one  man 
■working  80  hours,  the  difficulties  can  be  got  over  in  a  fairly 
smooth  mannei',  -with  the  chances  of  unemployment  for 
even  a  small  residue  reduced  to  nil.  The  problem  of  the 
shorter  working  week  is  also  one  for  the  sociologist  as  well 
as  the  economist.  To-day  commodity  prices  are  so  high  that 
wives  of  returned  soldiers  may  have  to  continue  at  some 
Ibrm  of  woa'k  to  make  both  ends  meet.  But  we  know  for 
a  fact  that  soldiers  are  expressing  resentment  and  disgust 
:it  being  robbed  of  the  chances  of  the  full  benefit  of  home 
life  Ol]  then'  return,  by  reason  of  theii-  wives  having  to  go 
out,  .-md  thereby  neglecting  the  usual  home  duties,  or  as  a 
compromise  by  both  remaining  at  home  in  the  eveniing  to 
do  the  cooking  and  cleaning. 

The    movement    for    a   shorter    working    week    and    more 
money  is  bound  to  become  a  national  one.  and  the  power 
statdona  wiU,  of  necessity,   become  involved  in   it. 
John  Vincent, 

Secretary, 
National   Amalgamated   Union  of  &iginemen, 
Firemen,  &g., 

Marylebone  Branch. 

London,  N.W.,  February  lOth,  1919. 

[Several    letters   are   unavoidably    held   over. — Eds.    Elec. 
Rev.] 


THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 

The  following  further  contributions  have  been  received  in 

response  to  the  appeal  made  by  Mr.  Hunter,  the  cihairmaaa 

of  this  Institution  :  — 

e  3.  a.  £  s.  ii. 

McKenzie   &    Moncur,    Ltd.  2    2    0  J.    W.    Darling    10    6 

Fernand    Espir    110  F.   ].    R.iyment   6    8    0 

Battersea     Electric    Works  H,    J.    Riddell    10    6 

(Staff)             16    0  Electric    installation,    Ltd.    3    2    0 

H.    A.    Sharpies         110  C.   T.   Walrond    110 

\V.    Young    10    6  Mer'iey     Power    Co.,     Ltd.  10    0    0 

Newcastle-on-Tyne        Elec-  A.    Daw        10    « 

trie    Supply    Co.,    Ltd.  60    0    0  Cryseico'.     Ltd 10  10    0 

George    Ellison    5    6    0  A.    F.    Roffey      1    1     U 

H.   J.   Cash   &  Co 2    3    0  H.   L.   Leach       110 

Chas.    Silcock      110 


LEGAL 


The  Shorter  'U'orkinj?  Week. 

May  I  be  allowed  to  give  a  few  facts  concerning  the 
shorter  working  week?  Several  months  ago  we  learned  that 
the  Government  were  lessening  the  period  for  delivery  of 
yiax  material,  and  the  chances,  of  the  .war  ending  .were  dis- 


Beitish  Accum0IiAtor  Co.'s  Liquidation  and  Geeman 
Patent. 
In  the  Chancery  Division,  on  February  Bth,  Mr.  Justice  Astbury 
had  before  him  a  summons  taken  out  by  Mr.  Geo.  'ft'alker,  liqui- 
dator of  Walton  ifcClough,  Ltd.,  creditors  of  the  BritUh  Aooumnlator 
Co.,  Ltd. 

Me.  Cunliffb,  K.C,  appearing  for  the  liquidator,  said  that  the 
Accumulator  Co.  was  formed  to  work  a  certain  patent ;  the  vendor 
was  a  German  named  Yilne,  and  apparetly  no  one  could  manu- 
facture these  things  but  German  workpeople,  and  that  was  the 
explanation  why  the  company  came  to  ffrief .  They  entered  into 
an  agreement  with  Walton  &  Clough.  of  Bradford,  under  which  the 
latter  set  aside  part  of  their  works  in  order  that  the  British 
Accumulator  Co.  should  set  up  plant  for  the  manufacture  of 
accumulators.  It  was  in  respect  of  the  expenditure  in  connection 
with  the  setting  aside  of  these  works,  erecting  the  necessary  build- 
infra,  and  setting-  up  the  plant  that  the  liquidator  of  Walton  and 
Clougrh  made  a  claim  in  the  liquidation  of  the  British  Accumulator 
Co.    Theclaim  was  for  £1,500, 
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>lR.  F.  RcssEi.L,  K.C.,  for  the  liquidator  of  the  British 
Auoumulator  Co.,  said  they  regarded  the  claim  as  wholly  unjusti- 
fiable. 

Mr.  Ashton"  Cross,  for  the  claimants,  read  evidence,to  the  effect 
that  the  company's  jiroduotion  of  accumulators  was  satisfactory,  but 
the  work  could  not  be  finished,  because  the  Accumulator  Co.  did 
not  obtain  lamp  cases  from  Germany. 

His  Lordship,  in  trivine  his  decision,  said  the  whole  matter 
depended  upon  thf  construction  of  the  agreement,  and  under  that 
document  he  held  that  the  applicants  could  only  claim  under 
Clause  21,  and  that  applicants  had  put  themselves  out  of  court  in 
respect  of  any  such  claim.  The  summons  must  be  dismissed 
without  prejudice  to  any  claim  other  than  that  included  in  the 
present  claim  which  the  applicants  mi^ht  ri};htly  make  against  the 
company  in  respect  of  accumulators.  The  applicants  must  pay  the 
costs. 


BUSINESS  NOTES. 


Electrical  Workers  Inadequate  Cojipknsation. 
In  the  Shoreditch  County  Court,  on  February  6th,  before  his  Honour 
Judpre  Cluer,  there  was  an  application  under  the  Workmen's  Com- 
pensation Act  in  the  case  of  Charlotte  Kennedy,  of  37,  Goswell 
Street.  Hackney  Road,  an  electrical  worker,  against  the  Little 
Wonder  Battery  Co..  Ltd..  of  Willow  Street,  Great  Etistern  Street. 
On  November  llth,  laiS,  the  ceilinc  fell  on  the  jjirl's  head, causinj; 
rather  bad  contusions,  and  she  was  still  sufferinfr.  She  had  been 
receivinpr  compensation  at  the  rate  of  2.'>8.  a  week,  and  it  was  now 
sought  to  settle  the  matter  for  a  lump  sum  of  £10  ;  but  the 
Regristrar  had  refused  to  agree  to  it,  as  it  was  much  too  small  a 
sum.  The  matter,  therefore,  had  come  before  the  Judge.  The  girl 
now  said  she  suffered  very  badly  with  headaches,  but  for  the 
respondents  it  was  suggested  that  there  were  the  usual  cures  for 
such  things,  and  perhaps  it  was  questionable  if  they  were  there. 

Judge  Cluer  said  the  sum  offered  was  totally  inadequate,  and 
he  would  refuse  to  agree  to  a  settlement. 


Forty  Bosch  Electrical 'Patents. 
Before  the  Controller  of  Patents,  in  the  Patents  Court,  London, 
on  Friday,  February  7th,  an  application  was  made  by  the  British 
Lighting  and  Ignition  Co.,  Ltd.,  of  Tottenham  Court  Road, 
London,  W.,  for  licences  to  use  a  batch  of  40  of  the  patents  of 
Robert  Bosch,  of  Stuttgart.  There  was  no  opposition  to  the 
application. 

For  the  applicants.  Mr.  Mei.lkrsh-Jacksox  said  that  the  firm 
had  previously  been  granted  licences  in  respect  of  several  of  these 
enemy  patents.  The  patents  now  applied  for  comprised  sparking 
plugs,  ignition  apparatus  for  the  electric  lighting  of  motor  vehicles, 
and  also  starting  appliances  for  motors,  and  were  over  various  dates 
in  the  years  1905  to  1915.  Those  having  relation  to  electric 
ignition  and  lighting  appliances  were  closely  connected  with  one 
another.     AU  were  intended  to  be  used  in  motor  vehicles. 

Mr.  Temple  Franks,  the  Controller  of  Patents,  asked  whether 
the  firm  was  taking  up  all  these  patents. 

The  Advocate  replied  that  they  proposed  to  manufacture  on  a 
very  large  scale,  and  would  probably  use  them  all. 

Mr.  Temple  Franks  intimated  that  the  granting  of  licences 
would  be  recommended  on  the  same  terms  as  in  the  previous  cases. 


Harris  r.  Grant  Hughes. 
This  action,  \vhioh  was  a  claim  for  an  account  of  the  sale  by  the 
defendant  of  a  quantity  of  asbestos,  came  before  Mr.  Muir  Mac- 
kenzie, in  the  Official  Referee's  Court,  on  February  10th,  when  the 
parties  came  to  a  settlement  in  the  early  stages  of  the  proceedings. 

Mr.  A.  Powell,  K.C.,  with  Mr.  Lincoln  Read,  appeared  for  the 
plaintiff,  and  Mr.  Compston,  K.C.,  with  Mr.  NeUson,  for  t'ae 
defendant. 

Mk.  Powell  said  that  the  action  was  brought  for  an  account 
respecting  dealings  with  asbestos,  a  quantity  of  which  was  over 
here  and  in  the  hands  of  the  defendant  for  sale,  and  he  frequently 
said  that  he  had  sold  it  to  CaUender's  Cable  Co.  at  £40  a  ton.  The 
plaintiff  asked  for  an  account,  but  did  not  get  any.  Having  got 
some  information,  he  thought  it  better  to  write  to  the  defendant 
respecting  the  business.  He  did  so  on  several  occasions,  but  could 
get  no  answer,  in  consequence  of  which  he  placed  the  matter  in 
the  hands  of  his  solicitors,  who  issued  the  writ  in  June  last,  after 
having  written  to  the  defendant  without  result.  Since  the  action 
the  defendant  had  delivered  no  fewer  than  four  different 
accounts. 

At  this  point  of  counsel's  opening,  Mr.  Compston  asked  for  a 
brief  cessation  of  the  proceedings,  in  order  that  he  might  consult 
with  plaintiff's  advisers  with  a  view  to  an  arrangement. 

After  a  short  interval,  Mr.  Compston  said  he  was  glad  to  be 
able  to  announce  that  the  Court  would  not  be  further  troubled 
with  the  case.  There  were  certain  difficulties  in  the  way,  and  bis 
client  had  placed  himself  unreservedly  in  the  hands  of  his  counsel, 
with  the  result  that  there  would  be  judgment  by  consent  for  .-6300, 
vrith  costs,  £250  to  be  paid  down,  and  the  remaining  £50  in  a 
month,  the  defendant  giving  his  acceptance  for  that  amount.  The 
costs  were  to  be  paid  after  taxation. 

Judgment  was  entered  in  accordance  with  these  terms,  the 
Referee  observing  that  execution  would  only  issue  in  the  event  of 
the  terms  not  being  carried  out. 

Mr.  Compston  said  that  the  asbestos  remained  in  defendant's 
hands,  and  the  judgment  was  on  the  holding  that  it  had  all  been 
sold.     The  £300  represented  the  plaintiff's  share  of  the  profits. 


The  Government  and  the  Railways.— The  directors  of 

the  Lancashire  and  Yorkshire  Railway  begin  their  report  with  the 
following  ; — 

"The  proprietors  will  have  noticed  in  the  Press  announcements 
as  to  the  future  control  of  railways.  Those  responsible  for  the 
management  of  the  railways  have  endeavoured,  in  the  interests  of 
the  shareholders,  to  obtain  some  definite  information  from  the 
Government  as  to  their  intentions  in  the  matter,  but,  so  far,  with- 
out success.  All  that  we  know  to  date  is  that,  during  the  recent 
election,  a  member  of  the  Government  intimated  that  it  was  the 
intention  of  the  Government  to  acquire  the  railways  ;  and  whilst 
since  then  we  have  endeavoured  to  ascertain  exactly  what  are  the 
views  of  the  Government,  the  only  information  we  hai-e  is  the 
public  announcement  made  in  the  Press  that  the  Prime  Minister, 
in  an  interview  with  a  deputation  from  the  National  Union  of 
Railwaymen  is  reported  to  have  said  that  the  Government  contem- 
plate the  establishment  of  a  Ministry  of  Ways  and  Communications 
to  deal  with  the  whole  of  the  railways  and  the  electrical  industry, 
both  for  transport  and  power  purposes,  and  that  a  Bill  conferring 
the  necessary  powers  upon  the  Government  will  be  the  earliest 
measure  introduced  into  the  new  Parliament,  and  will  be  speedily 
passed  into  law.  It  has  not  been  possible  to  elicit  any  information 
from  the  Government  as  to  the  method  of  future  control,  nor  as  to 
the  terms  under  which  such  control  will  be  initiated  or  exercised. 

Non-Ferrous  Materials. — Stocks  (exclusive  of  old  metal 

and  scrap)  in  this  country  in  the  possession  of  the  Minister  of 
Munitions  on  February  Ist,  1919  : — 

Copper      41,882  tons      Soft  pig  lead       ...     86,493  tons 

Spelter,  G.O.B     ...     28,905     „         Nickel       2,388     „ 

Spelter,  refined   ...       7,734     „         Antimony   regulus      3,731     „ 
Aluminium  ...     13,092     „ 

British    Orders    for    British    Firms.— The    Executive 

Committee  of  the  British  Empire  Union  has  addressed  a  circular 
letter  to  public  authorities,  suggesting  that,  as  peace  is  approach- 
ing, it  would  be  extremely  desirable  if  they  would  issue  a  public 
announcement  that  no  tenders  will  be  received  from,  and  no  contracts 
given  to,  any  firms  connected,  directly  or  indirectly,  with  the 
enemy  Powers,  and  that  preference  will  always  be  given,  as  far  as 
possible,  to  genuinely  British  firms  employing  british  labour. 
Such  an  announcement,  it  is  added,  would  go  far  to  ensure  that 
taxes,  which  must  necessarily  be  heavy,  would  be  expended  for  the 
benefit  of  British  trade  and  industry  instead  of  for  the  advantage 
of  enemies,  whose  atrocities  have  placed  them  outside  the  pale  of 
civilisation. 

Book  Notices. — "  Journal  of  the  Institution  of  Electrical 
Engineers.  "  Vol.  LVII,  No.  278.  January,  I'JIO.  London  : 
E.  &  F.  N.  Spon,  Ltd.  Price  7s. — This  issue  contains  a  paper  by 
Mr.  J.  H.  Shaw  on  "  The  Use  of  High-Pressure  and  High-Tempera- 
ture Steam  in  Large  Power  Stations,"  and  one  by  Prof.  Miles 
Walker  on  "  The  Supply  of  Single-phase  Power  from  Three-phase 
Systems." 

"  The  British  Dominions  Year  Book,  1919. "  Edited  by  E.  Salmon 
and  J.  Worsfold.  London  :  The  Eagle,  Star  and  British  Dominions 
Insurance  Co.,  Ltd.     Price  Is. 

"  Bulletin  of  the  Societe  Beige  des  Electriciens. "  Vol.  XXXI, 
August-December,  1914.  Vol.  XXXII,  1915-16-17-18.  Brussels: 
Emile  Bruylant.  Price  1  fr.  75  each. — It  is  with  great  pleasure 
that  we  welcome  the  return  of  the  Bulletin,  and  read  on  page  1  of 
the  four-year  issue  the  note  of  triumph  and  rejoicing  (not  without 
a  tinge  of  sadness)  with  which  the  publication  is  resumed.  We 
echo  the  exultant  "  Vive  la  Belgique  '  with  gladness  that  Belgium 
still  is. 

'■  Electrolysis  and  its  Mitigation. '  By  E.  B.  Rosa  and  B. 
McCoUum.  Washington :  Government  Printing  Office.  Price 
35  cents. 

Ways  and  Means,  the  new  sixpenny  weekly  review  which  Mr. 
Ernest  Benn  is  shortly  bringing  out,  is  not  intended  to  be  a  trade 
paper  in  the  ordinary  acceptance  of  that  term.  Its  object  will  be 
10  keep  the  public  better  informed  than  it  has  been  in  the  past  in 
regard  to  general  industrial  matters,  and  the  principles  of  in- 
dustrial administration,  industrial  reconstruction,  and  self- 
government  for  industry.  It  will  endeavour  to  be  to  trade 
what  the  S//ectatvr  and  the  Xation  are .  to  politics,  and  will 
contain  the  views  of  manufacturers.  Trade  Union  officials,  and 
others  seriously  interested  in  industrial  questions  who  may  be 
willing  to  record  their  experiences  or  to  express  their  opinions. 
The  publishing  office  of  Ways  and  Means  is  at  8,  Bouverie  .Street, 
E.C.  4. 

■L'  "  /Proceedings oi  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVIII,  No.  1.  January,  1919.  New  York  :  The  institute. 
Price  SI. 

Trading    with    the    Enemy. — The    London    Gazette  of 

February  7th  contains  a  further  list  of  names  of  bodies  and  persons 
abroad  with  whom  trading  is  prohibited,  or  whose  names  have  been 
removed  from  the  list. 

Batti-Wallah   Tallc   on    Foreign  Competition.— At  the 

next  luncheon  of  the  Batti- Wallahs,  which  is  to  take  place  at  the 
Holborn  Restaurant  on  Monday  next,  at  1  o'clock,  Mr.  J.  H.  C. 
Brooking,  general  manager  of  the  St.  Helens  Cable  and  Rubber 
Co.,  Ltd.,  is  to  give  a  short  talk  on  "  How  Shall  we  Meet  Foreign 
Competition  /  ' 
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Tyneside  and  New  Industries. — At  a  meeting  of  the 

Xe\\castle-on-Tyne  Chamber  of  Commeirce  on  6th  inst.,  Mr. 
D.  St-ephens  presiding,  a  rejxjrt  of  a  special  comraittee 
appconted  to  consider  new  industrie,s  for  the  Tyneside  waa 
considered.  It  was  pointed  out  that  aa  foreign  competition 
with  the  two  staple  local  trades — shipbuilding  and  engineer- 
ing— became  more  keen,  it  would  become  increasingly  im- 
portant to  have  new  industries  estabUshed.  Industries  de- 
pendent upon  electrical  energy  which  might  be  established 
in  tie  neighbourhood  were  ©lecti-ochemical  work  genexally, 
and  the  manufacture  of  carbide  of  calcimn,  sodimn,  pota.s- 
sium,  phoi?phorus,  siUcon,  magneaia,  &c.  It  was  thought  that 
the  following  commodities  might  be  provided  in  the  dis- 
ta-ict :  — 

Steel  boiler-plates,  steel  castings,  forgings,  furnaces  for 
cylindrical  boilers,  tube-s,  steel,  iron,  bi-ass  and  copper  rivets, 
stampings,  general  equipment,  such  as  marine  engineers' 
stores,  engine  fitt.ings,  such  as  pressure  and  vacuum  gauges, 
air  gauges,  mecianical  indicators,  telegraphs,  lubricators, 
radiators,  flour,  cocoa,  tin-ware  for  packing  tobacco,  dry- 
salters'  and  ships'  stores,  biscuits  and  other  goods,  paper- 
making  industi-y,  locks  of  all  sorts,  boot  laces,  buttons,  chea-p 
ili)oks  and  watches,  soap,  stai'ch,  steel  files,  cutlery,  special 
UhA  steel,  chain-making,  flexible  wire,  yellow  metal  plates, 
motor  cai-s,  airci'aft,  scrap  tin,  the  recovery  of  zinc  from 
galvanised  sci-ap  steel  and  iron,  the  making  of  coal  bri- 
quettes, and  agricultural  machinery  and  other  ai-ticles.        ^ 

The  committee  desii-ed  the  possabihties  of  development  in 
the  neighbourhood  to  be  as  widely  kno^^'n  as  jiossible.  The 
report  was  adopted. 

Sir  Robert  Hadfield's  Views  on  the  Industrial  Situation- 

— Sii'  Kobei"t  Hadtield  has  WTitten  an  article  for  the  Fall 
Mall  Gazette  in  which  he  looks  at  some  of  the  causes  of 
■'  lja.bour  Unrest."  First,  he  says,  many  employei's  failed 
in  the  past  to  advance  mth  the  times,  which  is  unquestiou- 
ably  true;  indeed,  the  failure  is  not  entirely  a  thing  of  the 
past.  Secondly,  he  says  that  the  woi'kers  ate  tii-ed  out  after 
the  long  strain  of  war;  that,  too,  is  equally  true — true  of  us 
all,  whethea-  we  be  privileged  to  cottnt  ourselves  as  " 'workers" 
or  no.  Sir  Robert  refers  to  his  own  company's  23  years'  ex- 
perience of  tie  working  of  the  eight-hours'  day,  and  he  says 
that  if  other  firms  had  adopted  that  change  when  they  wei'e 
ciiticising  Hadfield's  for  so  doing  the  country  would  not  now 
have  been  faced  with  almost  univei'sal  unrest  in  the  ranks 
of  the  woa-kers.  Employers  proved  too  tenacious  of  old 
methods — they  moved  too  slowly — with  the  result  that 
workers  to-day  wei-e  detcnnined  to  force  the  pace,  and  were 
making  all  sca-ts  of  vigorous  demands.  If  changes  had  been 
effected  gradually,  the  country  would  by  now  have  been 
ready  to  discuss  a  44-hour  week.  We  were  so  chary  of 
making  experiments,  so  fearful  of  new  ways.  We  coulJ 
learn  from  the  lessons  of  the  past  not  to  be  so  timorous  in 
our  deahngs  with  Labom-.  "  The  exi>erience  of  firms  which 
faa<l  tried  the  4ti-hour  week  shows  conclusively  that  it  does 
not  mean  the  end  of  all  things."  Sir  Robert  agrees  that 
many  times  trivial  grievances  have  been  allowed  to  develop 
into  unre.st.  He  cites  a  case  where  the  workmen  repre.se.nted 
that  it  would  be  a  great  boon  if  they  were  allowed  to  have 
a.  smoke  after  breakfast.  Given  that  the  charactef  of  the 
work  does  not  make  it  dangexous,  why  not  allow  it'?  "  You 
and  I  like  a  cigarette  after  breakfast,  and  should  probably 
grumble  if  it  were  forbidden  us!  "  This  may  be  regarded 
as  a  typdcal  case  where  the  hmnan  element  may  be  intro- 
dna^d  without  sacrifice  of  anything  material.  As  to  the 
demand  for  larger  production  per  worker.  Sir  Robert  says 
that  when  all  are  over-tired  by  I'eason  of  war  .strain  it  must 
be  recognised  that  there  is  a.  limit  to  each  man's  capacity  for 
output,  and  no  one  can  desire  to  keep  up  the  war  rate. 

"  The  present  demand  for  .shorter  hom's  is,  in  a  consider- 
able measure,  a  reaction  again.st  the  teiTible  pressure  which 
was  maintained  during  the  war.  But  if  .shorter  hours  are 
to  be  introduced,  what  becomes  of  the  predominant  demand 
for  greater  production'?  T'here  will  be  an  output  above  the 
pre-war  level,  but  it  must  be  achieved  by  machinery,  and 
not  by  human  sweat.  We  must  use  the  mechanical  element, 
and  the  improvements  and  developments  which  are  always 
being  accompU-shed.  This,  to  my  mind,  is  the  true  line  of 
progress,  and  is  in  the  best  interests  of  all  concerned.  Speed- 
ing up  workers  in  order  to  obtain  greater  production  wUl, 
if  pu.shed  to  extremes,  defeat  its  own  object,  because  it  will 
lead  to  endless  friction.  The  chief  point  is  to  speed  up  the 
mechanical  element  rather  than  the  human  one."  Sir 
Robert  finally  desires  that  international  indust.rial  condi- 
tions should  he  equalised  as  much  as  pos-sible.  "If  tlie 
many  nationalities  now  represented  at  Paris  could  agree  on 
a  basis  for  the  hours  of  labour,  production,  and  other  im- 
portant questions,  many  problems  would  be  solved.  It 
should  not  be  beyond  the  wit  of  the  leading  statesmen  of 
the  woild  to  draw  up  a  basis  tor  the  eradication  of  exces- 
sive, and  therefore  unhealthy,  competition,  while  still  leav- 
ing the  field  open  for  fair  and  friendly  rivalry." 

Siemens's  and  Soutii  Africa. — In  the  course  of  an  article 
ajppearing  in  the  Soutli  African  Miiunn  Journal  for  Januarj' 
4th  an  account  apjtears  of  the  objects  of  a  special  mission 
that  was  recently  sent  to  South  Africa  by  Messrs.  Siemens 
Broe.  &  Co.,  Ltd.,  of  London.  The  mlssian  was  composed 
of  Messrs.  W.  B.  Hopkins  and  F.  H.  Leonard,  and  its  work 
ia  threefold:  to  make  clear  the  change  in  the  nationality  of 


the  firm;  to  notify  the  enlajgement  of  the  scope  of  the 
company's  business;  and  to  make  known  the  conclu.sion  by 
the  company  of  industrial  alliances  in  variotis  directions, 
Incidentally,  the  mission  is  studying  in  South  Africa  and 
elsewhere  the  possibilities  of  electrical  engmeei'ing,  as  well 
as  the  scope  of  the  inaa'ket  foi-  electrical  plant  and  material 
of  all  kinds.     The  article  continues;  — 

"  As  far  as  export  business  is  concerned,  the  selling  end 
of  the  business  will  be  handled  by  representatives  appointed 
by  the  associated  firms,  and  the  mission  now  here  is  charge<l 
with  reporting  on  the  most  feasible  method  of  establishing 
these  in  accord  with  local  conditions.  By  this  means  dupli- 
cation of  representatives  is  avoided — a  fonn  of  wasted  effort 
very-  common  in  the  past.  Siemens  Broe.  &  Co.,  Ltd., 
erected  the  first  telegraph  lines  in  Cape  Colony  5-5  ye^.rs  ago, 
and  have  constantly  supphed  such  material  to  the  South 
African  Governments  since  that  time.  They  ho])e  that  now 
that  the  German  influence  has  been  ehminated  they  w-fll  be 
able  gi'eatly  to  extend  this  field  of  electrical  enterprise 
throughout  the  whole  of  South  Africa..  Mr.  Hopkins  and  Mr. 
Leonard  have  expressed  their  conviction  that  this  working 
alliance  of  such  powerful  electrical  industries  under  the  pro- 
tection and  consent  of  the  British  Government  will  enable 
them  to  secure  a  large  .share  of  the  many  installations  of 
electrical  plant  that  will  undoubtedly  be  wanted  in  the  near 
future.  Both  also  expressed  themselves  as  greatly  jileased 
Nvith  the  co-operation  they  had  been  accorded  by  the  British 
Trade  Commissioner  for  South  Africa,  Mr.  J.  L.  Wilson 
Goode.  They  expressed  the  opinion  that  if  British  Govern- 
ment oiScers  continue  to  co-operate  as  heartily  with  all 
British  industrial  representatives  as  they  have  with  them,  it 
will  be  a  long  step  towai'ds  beating  the  Germans  who,  before 
the  w'ai-,  were  aheady  well  established  in  South  Africa. 
Botli  gentlemen  also  voiced  theii'  warm  appreciation  of  the 
kindness  and  s\Tnpathy  with  which  they  had  been  every- 
where met  throughout  South  Africa.  They  lea,ve  .shortly  for 
India  and  the  East-,  in  continuation  of  their  trip  round  the 
world.  In  their  tour  round  South  Africa,  Mr.  Hopkins  and 
Mr.  Leonard  are  accompanied  by  Mr.  A.  J.  G.  Simpson, 
representative  in  South  Africa  for  Messrs.  Siemens  Bras, 
and  Co.,  Ltd." 

Fire. — A  large  wooden  shed  on  the  premises  of  Messrs. 
E.  Brook,  Ltd.,  electrical  engineers,  Empress  Works.  Huddersfield, 
used  for  storing  coies,  was  completely  destroyed  by  fire  last  week. 

Export   Restrictions    Relaxed. — The  London  Guze/fe  of 

February  7th  contains  a  notice  of  further  relaxation  of  export 
restrictions. 

Trade  Announcements.— Mr.  Arthur  Powell,  elec- 
trician, of  Church  Hill,  Ramsgate,  has  resumed  business  on  his 
return  from  active  service. 

Messrs.  Ashton  &  Holt,  electrical  engineers,  of  15.  Cross 
Street,  Ryde  (I.  of  \V.),  have  reopened  the  business,  the  principal 
of  the  firm  and  several  of  the  staff  having  been  demobilised. 

Messrs.  Wellmax  Bros.  A:  Co.,  of  42  and  4:5,  Peascod  Street. 
Windsor,  have  reopened  their  electrical  department  under  the 
management  of  Mr.  C.  Hewlett,  late  R.E. 

Me.  Thos.  Spe.\k,  who  has  been  released  from  the  Army,  is 
reopening  as  an  electrical  engineer  and  contractor  at  Library 
Street.  Blackburn. 

Mr.  Henry  Joseph  has  now  opened  business  in  Birmingham  as 
the  Midland  Electric  Power  Installation  Co..  with  Old  Mill 
Street,  Wolverhampton,  as  his  address.  The  premises  have  been 
taken  for  motor  repairs,  and,  in  fact,  for  the  repair  of  anything 
electrical  in  connection  with  factory  driving.  The  firm  undertakes 
lighting  as  well  as  power  work  in  factories,  both  in  Wolverhampton 
and  Birming^ham.  A  staff  will  be  kept  at  both  towns,  but  business 
will  be  conducted  from  Wolverhampton. 

We  understand  that  the  Xewall  Engineering  Co..  which 
during  the  latter  part  of  the  war  was  taken  over  by  the  Ministry 
of  Munitions  and  operated  as  a  national  gauge  factory,  has  now 
reverted  to  its  former  proprietors,  Messrs.  Peter  Hooker,  Lt<l. 
Accordingly,  it  is  understood  that  the  company  intends  to 
reorganise  and  develop  its  well-known  pre-war  business  in  gauges, 
micrometers,  and  measuring  machines,  together  with  additional 
specialities  which  will  shortly  be  announced.  The  Newall 
Engineering  Co.  has  appointed  Captain  R.  J.  Bray,  Director  of  the 
Machine-Tool  Section,  Aircraft'  Production  Department,  as  general 
manager,  and  interesting  developments  are  anticipated. 

Mb.  Alan  E.  Dent,  A.M.I.E.E.,  of  Xelson,  Lanes.,  has  recently 
acquired  the  business  of  Mr.  Arthur  Peel,  electrical  engineer. 
Russell  Street,  Xelson. 

Messrs.  L.  G.  Hawkins  &  Co..  are  to-day  removing  to  larger 
premises  at  IK;.  Charing  Cross  Road,  W.C.  2,  where  new  depart- 
ments are  being  opened  for  the  supply  of  electrical  materials. 
Temporary  telephone  number,  "Gerrard  2490."  The  firm  issue.s 
a  fortnightly  publication,  T/ie  Electrical  and  Mechanical  Exchange. 
for  trade  concerns  and  individuals  actually  engaged  in  the  electrical 
or  mechanical  industries. 

Plant  for  Disposal.— txiHingham  Corporation  electricity 

department  has  for  sale  one  50-KW.,  three-phase,  2,000/2, 200-volt-. 
50-cycle  B.T.H.  alternator  and  exciter,  direct  coujiled  to  a  two-crank 
compound  Willans  engine,  one  main  and  exciter  panel,  one  22-H.P. 
compound  vertical  engine,  and  one  o-h.p.  single  cylinder  vertical 
engine. 

Bermondsey  Borough  Council  invites  offers  for  one  Willans  and 
Robinson  7o-KW.  steam  dynamo.  For  further  particulars  see  our 
advertising  pages  to-day. 
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Liquidations. — Radivm,  Ltd.,  66.  Basinghall  Street,  E.G. 
— First  and  final  dividend  of  208.  in  the  £.,  parable  at  33,  Carev 
Street,  W.C. 

Bbitish  Telkuraph  Isstruuent  Co..  Ltd. — A  meeting  of 
members  will  be  held  at  179,  Cluphaiu  Road,  S.W.,  o"n  Iffarcb  12th, 
to  hear  an  account  of  the  winding-up  from  the  liquidator,  Mr.  .1.  H. 
Webb. 

Bankruptcy  Proceedings. — Charles  MAViiEriD.  H),  All 

Saints'  Road.  Clifton.  Bristol,  electrical  engineer. — The  first  meet- 
insr  of  creditors  was  held  on  February  .5th  at  the  OBicial  Recpiver's 
office.  26.  Baldwin  Street.  Bristol,  before  Mr.  W.  Ormiston,  Deputy 
Official  Receiver.  It  appeared  that  the  gross  liabilities  amounted 
to  £1,345.  all  of  which  was  expected  to  rank,  and  the  assets  to 
Jii  7s.  The  failure  was  ascribed  by  debtor  to  heavy  expenses  in 
experimenting  and  developing  inventions,  inability  to  develop  his 
electrical  business  on  account  of  the  war,  and  interest  on  loans 
from  moneylenders.     The  Official  Receiver  remains  trustee. 

A.  Matsos,  electrical  engineer,  Stockton-on-Tees. — Application 
for  debtor's  discharge  granted  on  January  14th,  subject  to  con- 
ditions. Last  day  for  proofs  for  dividend.  February  22ud.  Trustee. 
Mr.  H.  M.  Hardy.  O.R..  Court  Chambers.  Albert  Road.  Middlesbrough. 

A.  F.  Hawdox,  electrical  engineer,  tiosforth.  -Debtor's  dis- 
charge su3])ended  for  two  years  and  six  months  from  January  Kith, 
litlil. 

Presentation  Dinner. — The  resitrnation  of  Mr.  .Tohu  A. 
Oabtree.  works  manager  of  Messrs.  .1.  H.  Tucker  vM  Co.,  Ltd.. 
King's  Road.  Hay  Mills,  was  fittingly  marked  by  numerous  pre- 
sentations from  the  various  departments  of  the  firm.  On  Tuesday 
evening,  the  28th  ult.,  the  office  staff  a-ssembled  in  the  canteen. 
and,  after  some  musical  items  rendered  by  the  Telac  Musical 
Society,  accompanied  at  the  piano  by  Mr.  H.  Pratt.  Mr.  R.  H.  Lamb 
in  a  few  weU  chosen  words  recalled  the  time  when  Mr.  Crabtree 
first  went  to  Messrs.  Tuckers.  Ltd.,  about  twelve  years  ago  as  a 
draughtsman.  He  had  risen  by  successive  stages  to  the  position 
he  was  now  relinquishing — works  manager  and  chief  designer. 
Mr.  Lamb  then  asked  Mr.  Crabtree's  acceptance  of  a  gold  Masonic 
medallion  with  a  diamond  centre,  suitably  inscribed,  on  behalf  of 
the  office  staff.  Mr.  Crabtree  thanked  Mr.  Lamb  and  all  the 
members  of  the  office  staff.  During  Friday  afternoon,  Mrs.  Cruick- 
shank,  on  behalf  of  the  canteen  staff,  presented  Mr.  Crabtree  with 
a  gold-mounted  fountain  pen  and  a  pearl  paper-knife.  In  the 
evening,  the  works  employes  held  a  presentation  concert  in  the 
canteen.  Mr.  A.  B.  Bateman,  the  production  manager,  being  in  the 
chair,  at  which  Mr.  Bisby  presented  Mr.  Crabtree  with  a  writing 
desk. 

Mr.  Crabtree,  in  accepting  the  presentation,  remarked  that  in 
regard  to  the  work  done  during  the  war,  letters  of  congratulation 
had  been  received  from  the  Admiralty  and  high  officials  thanking 
them  for  the  high  standard  of  quality  and  the  quantity  of  fuses 
they  had  turned  out.  He  enumerated  how  the  output  of  fuses  had 
increased,  and  said  that  although  the  figures  were  not  tremendous, 
they  ranked  among  the  highest  in  the  whole  of  the  cd'untry  for  the 
number  of  fuses  turned  out  per  person.  He  thanked  all  for  the 
conscientious  way  in  which  they  had  surmounted  the  difficulties 
experienced  in  1917,  and  offered  his  congratulations  for  the  way 
they  had  been  able  to  change  over  from  war  to  peace  conditions. 
During  the  presentation ,  solos  were  rendered  by  various  members 
of  the  works  employes. 

On  Saturday.  February  1st,  the  works  staff  entertained  Mr. 
Crabtree  to  dinner  at  the  White  Horse  Hotel  (Mr.  A.  B.  Bateman 
in  the  chair),  when  Mr.  Willmott  asked  Mr  Crabtree's  acceptance 
of  an  illuminated  address  on  behalf  of  the  works  stafi;.  and  Mr.- 
Mills  read  a  letter  on  behalf  of  the  outside  representatives,  who 
also  made  a  presentation  of  a  set  of  gold  cuff  links  set  with 
diamonds  and  a  dress  set  of  enamel  and  pearl  studs. 

During  the  evening  musical  items  were  rendered  by  various 
members  of  the  works  staff.  The  menu  arranged  by  the  Presenta- 
tion Committee  was  a  very  fine  one,  the  cards  being  designed  as 
souvenirs  of  the  occasion. 

The  New  "  C.M.A.  Label  "  Design. — AVe  desire  to  direct 

our  readers'  attention  to  an  announcement  of  the  Cable-Makers' 
Association  that  appears  in  our  advertisement  pages  to-day  con- 
cerning the  new  and  very  distinctive  design  of  label  by  which 
genuine  C.M.A.  cables  can  be  recognised  on  and  after  March 
16th,  191H.  This  design,  which  is  elo(^nt  of  strength,  and  should 
soon  become  known  as  indicating  "  til^t-orld  standard  of  supreme 
quality,"  has  been  copyrighted  by  Mr.  L,  B.  Atkinson  on  behalf  of 
the  Association  for  the  protection  of  buyers  who  may  be — as  they 
are  almost  certain  to  be— offered  alleged"  CM  A."  cables  by  "  un- 
scrupulous competitors  "  of  the  members  of  the  Association.  The 
design  will  appear  on  all  labels  issued  by  C.M.A.  firms  on  and  after 
the  date  mentioned  above,  and  the  buyer  is  asked  to  watch  for  the 
label,  which  should  be  attached  to  all  C.M.A.  coils  thereafter 
delivered  to  him. 

Brown-Boveri  Contracts.  —  Among  the  orders  that 
Messrs.  Brown,  Boveri  i;  Co.  have  in  hand  at  the  present  time, 
mostly  in  an  advanced  state  of  completion,  are  eight  single-phase 
railway  generators,  having  a  frequency  of  I65  cycles,  for  the 
Xorwegian  and  Swiss  State  Railways  (three  of  these  being 
II.5O11.K.V.A.,  16,0iiU-volt  machines)  ;  two  2.")-cycle,  10,000-KW. 
turbo-generator  sets,  complete  with  condensing  plants,  for  the 
Anzan  Steel  'Works,  South  Manchuria  ;  four  12,ii(I0-kw.  turbo- 
generators, running  at  the  exceptional  speed  (for  the  output)  of 
3,000  E.P.M.,  for  different  users  ;  and  22  single-phase  locomotives, 
each  of  2,iiuO-H.p.  continuous  rating,  for  the  Swiss  Federal 
Bail  ways. 


Trade  witii  Siberia,  Serbia,  and  Rumania. — Exporters 

may  apply  for  general  licences  to  ship  to  Siberia  all  classes  of 
goods  except  goods  whose  export  is  prohibited  to  all  foreign 
countries — those  on  the  A  or  B  lists.  Applications  for  licences 
should  be  addressed  to  the  War  Trade  Department,  4,  Central 
Buildings,  London,  S.W.  1.  The  restrictions  imposed  by  the 
Trading  with  the  Enemy  (Occupied  Territory)  Proclamation  no 
longer  apply  to  trading  with  Serbia  and  Rumania,  and  conse- 
quently commercial  transactions  with  these  countries  may  now  be 
resumed. 

A  Banker  on  tlie  Labour  Situation.— At  the  erjd  of  his 

speech  as  chairman  of  Lloyd's  Bank.  Sir  R.  V.  'Vassar-Smith,  Bart.^ 
said  : — "  With  regard  to  labour,  the  recent  events  must  have  caused 
considerable  anxiety  and  dismay,  but,  however  deplorable,'  I  am  not 
inclined  to  think  that  they  can  be  construed  as  an  expression  of 
the  views  of  the  general  body  of  labour.  I  believe  the  unions  to  be 
patriotic,  and  anxious  to  meet  the  requirements  of  the  country. 
From  its  commencement  I  have  been  connected  with  the  National 
Alliance  of  F.mployers  and  Employed,  formed  to  promote  the 
common  interests  of  Capital  and  Labour,  and  much  good  work  has 
been  done.  Our  belief  has  been  that,  by  conference,  differences  of 
opinion  may  be  adjusted,  and  a  basis  made  for  mutual  understanding. 
It  is  only  by  an  interchange  of  thoughts  that  we  can  appreciate 
divergent  points  of  reasoning.  On  the  general  ([uestion  of  the 
relationship  between  Capital  and  Labour,  some  straight  talking  is 
necessary  on  both  sides.  It  is  obviously  impossible  for  the  country 
to  go  on  if  organised  labour  is  to  put  in  claims  that  have  no  possible 
relationship  to  economic  conditions,  and  often  have  no  relationship 
to  the  question  of  wealth  production.  On  the  other  hand,  the 
country  will  not  progress  if  the  rather  blood-thirsty  expressions  of 
the  narrow  type  of  employer  ultimately  result  in  definite  action. 
The  Alliance  has  long  desired  that  there  should  be  an  all-round 
national  conference,  called  jointly  by  the  National  Alliance,  the 
Federation  of  British  Industries  and  the  Parliamentary  Committee 
of  the  Trades  LTnion  Congress,  to  which  representative  trade 
unionists  and  capitalists  could  be  invited,  and  thresh  the  whole 
matter  out.  Often  in  English  industrial  history  has  the  country 
arrived  at  the  edge  of  a  precipice,  and,  after  looking  over,  turned 
back  again.  I  have  no  doubt  now  that,  if  it  can  be  shown  the  danger 
of  proceeding  on  the  present  lines,  common  sense  wUl  come  to  the 
rescue.  " 

Indian  Fibre  Resources. — Mr.  K.  S.  Finlow,  the  fibre 

expert  of  the  Government  of  Bengal,  ia  to  make  an  investigation  of 
the  fibre  resources  of  India. — 'J'ime.s. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Proposed  Extensions. — At  the  T.C.,  last 
week.  Alderman  Higham  stated  that  it  was  necessary  to  extend 
the  electrical  plant  to  meet  the  growing  demand,  and  they  would 
have  to  install  the  plant  rapidly,  or  some  other  authority  would 
to  do  it  for  them.  The  electrical  engineer  was  preparing  a 
scheme  for  extensions. 

Ballymena. — Proposed  E.L. — The  U.D.C.  propases  to 

consider  the  question  of  installing  an  electric  lighting  scheme. 

Banff. — Proposed  E.L. — The  T.C.  has  appointed  a 
Committee  to  consider  the  question  of  an  E.L.  scheme  for  the 
town. 

Belfast. — Strike. — At  a  conference  between  the  Strike 
Committee  and  the  principal  employers,  on  Monday,  an  agreement 
was  reached  on  the  following  conditions  : — That  on  the  men 
resuming  work  on  the  terms  in  operation  on  January  25th,  a 
national  conference  of  engineering  and  shipbuilding  trades  would 
be  called  to  consider  the  question  of  hours  of  labour  within  30  days 
from  the  resumption  of  work  :  that  it  would  be  suggested  to  the 
conference  that  a  shorter  working  week  than  47  hours  would  be  a 
better  system  for  working  on  the  one-break  system  :  and  that, 
failing  a  settlement  by  such  conference,  that  Belfast  employers 
would  arrive  at  a  settlement  with  their  own  employes  within  21 
days  after  the  national  conference.  The  working  week  in  operation 
on  January  25th  was  5  4  hours.  The  Trades  LTnions  concerned 
decided  to  hold  a  ballot  on  Thursday,  and  if  the  result  was  favour- 
able, work  would  be  resumed.  The  Corporation  had  arranged  for 
the  resumption  of  the  public  services  at  the  earliest  possible 
moment,  and  the  gas  supply  was  resumed  on  Monday  night.  In 
order  to  prepare  for  the  general  resumption  of  work,  a  number  of 
men  returned  to  the  electricity  works  and  the  usual  supply  was 
available  on  Tuesday  morning.  A  limited  tramway  service  was 
commenced  at  noun,  but  the  strikers  protested  that  this  was  a 
breach  of  faith,  and  the  cars  were  withdrawn  at  3  o'clock. 

Bradford.  —  roETv-SEVKN-HotiR  Week.  —  The  differ- 
ences between  the  E.L.  Committee  and  the  shift  workers  at  the 
electricity  works  have  been  settled  by  the  introduction  of  the 
47-hour  week  and  the  payment  of  double-time  rates  for  Sunday 
shifts. 

Proposed  Exteksions. — The  Electricity  Committee  has  asked 
for  permission  to  borrow  .£2,165  for  mains  and  extensions,  and 
£74,000  for  mains,  transformer  chambers,  and  other  equipment  for 
the  next  two  years, 
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Brandon    (Co.   Durham).  — Street   Lightixg.  —  The 

U.D.C.  has  decided  to  obtain  terms  from  the  Electrical  Power  Co. 
tor  public  lighting:.  Before  the  war,  energy  was  obtained  from 
colliery  companies,  and  it  is  asserted  that  they  now  ask  exorbitajit 
prices. 

Burnley.  —  National    Electricity    Slpply. — At    a 

meeting  of  the  T.C  ,  reference  was  made  to  the  B.  of  T.  report  on 
the  future  of  electric  power  supply.  The  chairman  of  the  Elec- 
tricity Committee  said  that  Burnley  was  suitably  situated  for  a 
super-power  station,  and  such  a  station  at  Rosegrove  could  deal 
with  the  whole  of  the  district,  including  Xelson,  Colne,  and 
.\ccrmgton,  with  small  transmission  loss. 

Canterbury. — Wages. — The  T.C.  has  decided  to  increase 

the  war  bonus  of  the  workmen  at  the  electricity  works  by  lOs.  lid. 
per  week,  plus  12i  per  cent..'  and  that  the  teclinical  staff  shall  hare 
an  advance  of  2U  per  cent,  on  pre-war  salaries,  plus  merit  and  grade 
increase  between  that  date  and  March  3 1st  last,  plus  a  total  sum 
of  /C90  a  year,  to  be  paid  as  from  March  X.lst.  1918.  all  allowances 
and  bonus  to  be  merged  in  this  arrangement. 

Cheltenham. — Salaries. — In  connection  with  the  appli- 
cation of  the  members  of  the  E.P.E.A.  for  an  advance  of  .C90  per 
annum,  plus  L'O  per  cent,  on  pre-war  wages,  the  T.C  has  offered 
1(1  per  («nt.  advance,  plus  £30.  This  has  been  accepted  by  the 
men  concerned,  pending  the  decision  of  the  arbitration  arranged 
Ijetween  the  E.P.E.A.  and  the  Standing  Conference  of  E.S. 
authorities. 

Chesterfield. — E.vtension. — The    T.C.    has   agreed    to 

supply  a  minimum  of  (iii.OOO  units  per  annum,  at  0'7.5d.  per  unit, 
plus  a  coal  clause,  to  the  iron  foundry  of  Messrs.  R.  Hyde  &  Sons, 
at  Woodseats. 

Continental. — France. — The  Journal  Offiriel  announces 
the  appointment  of  a  Committee  to  prepare  and  co-ordinata 
schemes  and  inwatigations  which  have  been  undertaken  by 
technical  institutiuua  and  private  individuals  with  the  object  of 
promoting  the  utilisation  of  the  hydro-electric  resources  of  the 
country. 

Dewsbnry. —  Extensions    Scheme    Eejected.  —  The 

proposal  of  the  Electricity  and  Tramways  Committee  to  expend  the 
sum  of  .1:83,000  on  the  extension  of  the  electricity  works  was 
rejected  at  the  meeting  of  the  T.C.  last  week.  Sir  Mark  Oldroyd's 
observations  with  reference  to  the  Government's  electricity  supply 
proposals  preceded  the  decision. 

Dublin. — i^iGHTiNG  Restrictions. — In  view  of  the  fact 

that  it  has  200  tons  of  coal  in  stock  more  than  at  this  time  last 
year,  the  Electricity  Committee  has  asked  the  Coal  Controller  to 
remove  the  lighting  restrictions.  The  restrictions  have  resulted  in 
a  reduction  in  consumption  of  18  per  cent. 

Dundee. — Breakdown. — A  breakdown,  last  Friday,  of 
one  of  the  alternators  at  the  electricity  works  resulted  in  the 
stoppage  of  the  tramway  service  for  an  hour,  and  mills  and 
factories  dependent  on  electric  lighting  and  power  were  cut  off  for 
several  hours. 

East  Grinstead. — Proposed  E.L. — The  E.L.  Com- 
mittee has  recommended  the  U.D.C.  to  proceed  with  the  installation 
of  an  electricity  supply  scheme  as  soon  as  B.  of  T.  permission 
can  be  obtained  ;  Mr.  J.  B.  Morgan  has  been  appointed  consulting 
engineer  to  the  scheme,  at  a  fee  of  5  per  cent,  on  capital  expendi- 
ture up  to  £10.000,  and  2i  per  cent,  above  that  amount. 

Edinburgh. — Salaries.  —  The     E.L.     Committee    has 

agreed  to  participate  in  the  arbitration  proposed  by  the  Ministry  of 
Labour  on  the  demand  by  the  technical  staffs  of  electric  lighting 
undertakings  for  an  increase  of  salary. 

Hetton  (Co.  Durham). — Street  Lighting. — The  U.D.C. 

is  to  consider  the  question  of  the  street  lighting  of  the  district  at 
its  meeting  next  May. 

Hereford.  —  Proposed    Extensions.  —  The    T.C.    has 

decided  to  apply  for  sanction  to  a  loan  of  £13,000  for  the  extension 
of  the  electricity  undertaking,  in  order  to  supply  the  area  within  a 
15-mile  radius.  The  T.C.  has  also  asked  that  £9,770  per  annum 
be  granted  to  cover  the  charges  on  capital  advanced  to  the  Council 
by  the  Ministry  of  Munitions  for  the  extension  of  the  electricity 
undertaking. 

Huddersfield, — Inadequate  Supply. — The  mayor  and 
several  members  of  the  Corporation  have  interviewed  Sir  Charles 
Sykes,  M.P.  for  the  borough,  with  respect  to  the  inadequacy  of  the 
supply  of  electricity  in  the  town,  and  an  interview  with  the  B.  of  T. 
upon  the  matter  is  to  be  arranged. 

Leeds. — Proposed  Extensions. — The  Finance  Committee 
has  recommended  the  T.C.  to  apply  for  sanction  to  a  loan  of  .£50,000 
for  expenditure  on  electricity  mains,  and  £25,000  for  sub-stations. 
The  Electricity  Committee  has  recommended  the  installation  of 
two  ti,000-KW.  turbo-alternators,  at  a  cost  of  £41.130.  and  exten- 
sions at  the  Whitehall  Road  Works,  at  a  cost  of  £135,550.  The 
Tramway  Committee  proposes  to  install  a  new  booster,  at  a  cost  of 
£2,Ci00,  and  a  rotary  converter,  to  cost  .£3,000. 

Manchester. — Price    Increase. — The   TrafFord    Power 

and  Light  Supply  Co.  has  increased  its  charges  for  lighting  to  40 
per  cent,  over  pre-war  charges,  and  for  power  to  40  per  cent. 


London. — House  of  Commons  Lighting. — It  is  stated 

in  the  daily  Press  that,  owing  to  the  recent  threats  to  cut  off 
London's  electricity  supply,  it  is  proposed  to  provide  the  House 
with  its  own  E.L.  plant. 

Hacknev. — Yesterday  the  B.C.  was  to  consider  a  report  by  the 
Electricity  Committee  on  an  application  from  the  Leyton  U.D.C. 
for  a  bulk  supply  of  electricity,  to  commence  next  autumn.  The 
supply  is  to  be  at  6,000  volts,  3-phase,  50  cycles,  and  the  charge 
recommended  is  £1  per  .quarter  per  KW.  supplied,  plus  four-tenths 
of  a  penny  per  unit,  with  a  coal  clause  making  a  variation  of  'Old. 
per  unit  for  every  variation  of  (id.  in  the  price  of  coal  from  208. 
per  ton  ;  the  minimum  account  is  to  be  £5,000  per  annum. 

Hackney. — Salaries. — On  the  recommendation  of  the  I.M.E.A. 

and   the  Standing   Conference  of  Electricity  Supply  Associations, 

.  the  Electricity  Committee   has  recommended  the  B.C.  to  grant  the 

demand  of  the  members  of  the  E.P.E..1.  for  an  advance  of  £90  per 

annum,  plus  20  per  cent.,  on  pre-war  wages. 

Stepney. — Salaries. — The  application  of  the  E  P.E.A.  for 
increased  wages  for  its  members  has  been  referred  by  the  Elec- 
tricity Committee  to  arbitration. 

Morley. — Price  Increase. — The  T.C.  has  increased  the 

charges  for  electricity  for  lighting  purposes  from  id.  to  Sd.  per 
unit ;  for  power  the  charges  are  to  be  increased  from  the  present 
rate  of  333  per  cent,  over  pre-war  charges  to  6Gj  per  cent.,  and  for 
motors  of  less  than  one  horse-power  2id.  per  unit  is  to  be  charged. 

Portumna  (Co.  Galway).— Proposed  E.L.— The  Town 

Improvement  Committee  is  considering  the  question  of  introducing 
a  jiublic  electric  lighting  scheme. 

South  Shields. — Electric  Cooking. — The  Corporation 
Kitchen  Committee  has  decided  to  install  electrical  cooking 
apparatus  at  the  communal  kitchen. 

Street  Lightini;. — The  electrical  engineer  has  recommended 
the  T  .C.  to  use  "  half-watt  "  lamps  in  place  of  arc  lamps  for  street- 
lighting  purposes. 

Stoke-on-Trent. — Proposed  Linking-up. — After  con- 
sidering a  recommendation  of  the  E.S.  Committee  that  Mr.  J.  H. 
Rider  be  appointed  consulting  engineer  in  connection  with  a 
scheme  for  a  joint  electricity  undertaking  for  the  areas  of  the 
Wolverhampton,  Walsall,  West  Bromwich,  Wednesbury.  and  Stoke 
Corporations,  the  Midland  Electric  Power  Corporation,  and  the 
County  of  Salop  the  T.C.  referred  the  matter  liack  for  further 
consideration. 

South  Wales. — Strike. — The  strike  of  electrical  workers 
in  South  Wales,  which  started  at  the  works  of  Messrs.  Troupe, 
Curtis  &  Co.  over  conditions  of  labour,  resulted  in  the  whole  of  the 
members  of  the  E.T.U.  in  the  district  coming  out  on  Wednesday,  last 
week.  The  men  formulated  a  demand  for  a  44-hour  week,  a  basic  wage 
of  2s.  per  hour  for  wii'emen,  titters,  armature  winders,  iV:c.,and  Is.  9d. 
per  hour  for  all  other  grades,  overtime  and  holiday  work  to  be  paid 
for  at  double  rates,  and  treble  rates  for  work  between  Saturday 
midnight  and  Monday  morning.  Owing  to  the  fact  that  the  stop- 
page of  the  South  Wales  E.P.  Co.'s  supply  would  result  in  the 
flooding  of  several  mines,  certain  men  in  the  company's  employ 
were  allowed  to  remain  at  work.  The  electricians  at  the  collieries 
and  steelworks  were  also  allowed  to  remain  at  work.  There  was 
practically  no  interruption  of  the  electricity  supply,  most  of  the 
strikers  being  wiremen,  fitters,  &c. 

Tasmania. — Hydro-electric   Department's  Keport 

— In  his  report  for  the  year  1^17-18,  Mr.  J.  H.  Butters,  the  chief 
enginfeer.  states  that  during  the  year  the  extension  of  the  mains 
to  Electrona,  the  erection  of  an  outdoor  sub-station,  the  construc- 
tion of  a  5-ft.  diameter  wood  pipeline,  the  widening  of  the  canal  in 
order  to  increase  its  capacity  from  10.000  h.p.  to  2u,000  H.p.,  and 
other  work  were  completed,  and  the  construction  of  other  pipelines 
and  extensions  is  proceeding.  The  power  station  has  also  been 
altered  to  accommodate  an  8,000-H.P.  set  now  on  order.  Anxiety 
was  felt  as  to  how  the  large  carbide  furnace  of  the  Hydro- Electric 
Co.,  which  consumes  over  3,000  H.P.,  would  affect  the  plant,  which 
was  already  overloaded,  but  owing  to  the  use  of  special  starting 
devices,  no  appreciable  disturbance  took  place.  The  undertaking 
has  been  greatly  hampered  by  the  delay  in  the  delivery  of  the  plant 
on  order,  and  the  existing  plant  was  altered  to  allow  of  additional 
power  being  obtained  as  an  overload.  It  was  impossible  to  supply 
the  4,000  H.P.  required  by  the  Electrolytic  Zinc  Co.  in  January  ; 
2,500  H.P.  was  supplied  then,  and  the  full  amount  three  months 
afterwards.  The  company  expects  to  be  undertaking  important 
new  developments  in  the  near  future.  The  Hydro-Electric  and 
Metallurgical  Co.  has  given  notice  that  it  requires  a  further 
G,500  H.P..  and  will  need  still  more  as  soon  as  extensions  are 
possible.  Work  is  in  progress  on  several  big  water-power  schemes, 
and  others  are  under  consideration.  Designs  are  approaching 
completion  for  the  extension  of  the  Great  Lake  scheme  to  a  capacity 
of  42.000  H.P.,  and  for  the  development  of  the  Arthur's  Lakes  and 
the  King  River.  A  concern  called  the  G.M.C.  Syndicate  has  been 
established  at  Launceston  for  the  manufacture  of  white  lead,  and 
expects  to  be  in  a  position  to  use  10,000  H.P.  in  the  near  future 
The  sum  of  £127,150  is  estimated  to  be  required  by  the  department 
for  essential  work  during  the  present  year.  Owing  to  the  fact 
that  definite  answers  to  inquiries  cannot  be  given  immediately, 
especially  if  Parliament  is  not  in  session,  unfavourable  replies 
have  had  to  be  given  to  many  inquiries  for  large  amounts  of 
power,  and  Mr.  Butters  recommends  that  special  legislation  be 
passed  to  deal  with  such  cases.  During  the  year  the  units  sold  in 
bulk  totalled  14,256,000,  against  3,658.240  in  the  previous  year,  and 
the  connections  increaaed  from  7,635  KW.  to  34,205  KW, 
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United    States.— Btiuke. — It   is   reported    that   large 

numbers  of  synipathiiiers  are  striking  in  support  of  the  shipyard 
workers  at  Seattle.  Many  industries  are  paralysed,  and  tramways 
have  etoppetl  running.  Electricity  works  are  lieinp  operated  under 
police  protection,  aud  wireless  apparatus  has  been  installed  in  case 
the  telejrraph  wires  are  cut.  Armed  troops  are  preserving  order, 
while  the  Slayor  of  the  city  has  given  notice  that  unless  conditions 
improve  at  once  he  will  take  steps  to  operate  all  essential  industries, 
and  place  the  city  under  Federal  control. 

A  later  messaije  states  that  the  strike  is  cominsr  to  an  end. 
The  tramways  were  again  working  normally  on  Monday,  and 
sympathetic  strikes  were  called  off. 

Warrington. — Yeah's  Workino. — In  liis  repoit  for  the 
year  ended  March  Slst,  I'.ilS,  Mr.  F.  V.  L.  Mathias.  the  borough 
electrical  engineer,  states  that  the  new  H,OilO-KW.  turbo-alternator 
is  expected  to  be  running  shortly,  and  a  new  boiler  is  to  be 
installed  during  the  present  year.  The  turnover  of  the  sales 
department  amounted  to  £7.077,  an  increase  of  £l,.')2li  over  the 
preceding  year.  The  gr^ss  revenue  was  £.50,:fm,  against  £41,204, 
and  the  working  expenses  were  £35.;uil,  against  £28,577.  Interest 
on  loans  absorbed  £4,220,  against  £3,473  ;  sinking  fund,  £5,704, 
against  £5,15S  ;  and  .£5,025,  against  .£4,171,  was  carried  to  the 
appropriation  account.  The  capital  expenditure  amounted  to 
£146.710,  of  which  £8,.S7C  was  incurred  during  the  year  under 
review.  Units  generated  totalled  8.()!I5,(;82,  of  which  (),!10S,.")31 
were  sold,  including  power,  5,824,218  ;  lighting,  461,6li2  ;  public 
lighting,  52,142  ;  and  traction,  570,50y  :  l,Hll,;t97  were  used  on 
the  works,  and  475,l."i4  were  unaccounted  for.  The  maximum 
demand  increased  from  3,125  KW.  to  3,882  Kw.  The  works  cost  per 
unit  increased  from  ■702d.  to  ■807d.,  and  the  total  cost  from  'SSMd. 
to  ■972d.     The  average  price  obtained  was  r46d.  per  unit. 

Worcester. — Salaries.  —At  a  meeting  of  the  T.C.,  last 
week,  it  was  stated  that,  in  connection  with  the  application  of  the 
members  of  the  Electrical  Power  Engineers'  Association  for  an  in- 
crease of  £110  per  annum,  plus  20  per  cent,  on  pre-war  wages,  an 
intimation  was  received  by  the  Council  on  February  Ist  that  unless 
all  the  supply  undertakings  agreed  to  the  demand  within  seven 
days,  the  members  of  the  E  P.E.A.  at  all  undertakings  not  comply- 
ing with  the  demand  would  be  withdrawn  ;  and  further,  that 
unless  within  14  days  all  undertakings  throughout  the  country 
complied,  members  would  be  withdrawn  from  all  undertakings  in 
sympathy.  The  chairman  of  the  Electricity  Committee  said  that 
a  further  communication  had  been  received  from  the  I.  ME  A. 
stating  that,  as  a  result  of  negotiations  with  representatives  of 
the  engineers,  it  had  been  decided  to  grant  a  further  few  days' 
grace,  subject  to  further  provisions.  "  The  chairman  was  given 
authority  to  negotiate  with  the  engineers. 

Worthing. — Proposed  Loax.— The  town  clerk  has  been 

instnicted  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £10.392 
for  electrici  ty  extensions. 

Yorkshire. — Proposed     Extexsions. — The    Yorkshire 

F.leotric  Power  Co.  has  come  to  an  agreement  with  the  Mexborough 
r.D.C.  for  the  formation  of  a  .Toint  Electricity  Board  for  the  pro- 
vision of  further  generating  plant  for  the  southern  portion  of  the 
company's  area.  The  U.D.C.'s  of  EUand  and  8penborough  are  also 
to  Ije  supplied. 


TRAMWAY  AND  RAILWAY  NOTES. 


Ashover. — Light  Railway. — The  Light  Railway  Com- 
missioners have  sanctioned  a  scheme  for  the  construction  of  a  light 
railway  from  Stretton  to  Ashover,  for  the  Clay  Cross  Co.  The 
estimated  cost  is  £68,700. 

Birmingham. — Extexsioxs. — The  Tramways  Committee 

has  received  authority  to  promote  a  Bill  for  the  extension  of  the 
tramways  from  Selly  Oak  to  Longbridge,  and  from  Gravelly  Hill 
to  Erdington. 

Bolton. — Track  Rexewals. — The  Tramways  Committee 
has  authorised  the  relaying  of  the  track  on  the  Daubhill  route,  and 
the  purchase  of  the  requisite  rails,  points  and  crossings  for  the  work. 

Bradford. — New  Trajicars.  —  The  Tramways  Com- 
mittee has  been  empowered  to  place  an  order  forthwith  for  the 
supply  of  26  tramcars  and  52  sets  of  motors. 

Railiess  Cabs. — The  Tramways  Committee  has  approved  of 
separate  services  of  railless  cars  being  run  between  Bolton  Woods 
and  Frizinghall.  and  of  the  overhead  wires  in  Canal  Eoad  being 
doubled,  at  an  estimated  coat  of  £250. 

Alderman  Enoch  Priestley,  chairman  of  the  Tramways  Com- 
mittee, has  been  elected  a  member  of  the  Town  Planning  Sub- 
Committee,  because  of  the  importance  which  is  attached  to  the 
proper  and  adequate  provision  of  tramways  in  the  new  areas  when 
they  are  planned  out. 

Burnley. — Whitley   Committee. — The   principle  of  a 

Joint  Works  Committee,  on  the  lines  of  the  Whitley  Report,  has  been 
accepted  at  Burdley.  The  new  body  will  consist  of  five  members 
of  the  Tramways  Committee  and  five  representatives  of  the 
Tramway  and  Vehicle  Workers'  Union  ;  before  its  decisions  become 
operative  they  must  be  approved  by  both  the  Committee  and  the 
Union, 


Bury. — Extexsioxs. — The  T.C.  iiroposes  to  reconstruct 

two  tramway  rout«a  and  to  purchase  13  new  tramcars,  at  a  total 
cost  of  £139,200, 

Canada. — Toroxto. — "  P.A.Y.E."  Cars. — The  "  pay-as" 

you-enter  "  tramcars  have  been  placed  on  several  sections  of  the 
Toronto  Street  Railway. 

Continental. — Belriujl — The  Brussels  tramway  service 
was  resumed  on  February  Ist,  following  the  settlement  of  the 
strike. 

Franck. — The  Compagnie  des  Chemins  de  Fer  d'Orleans  has 
applied  for  the  reservation  of  most  of  the  water  power  of  the 
River  Dordogne,  in  view  of  the  construction  of  the  Bordeaux  to 
Geneva  line. 

Spain. — The  municipality  of  Valencia  has  taken  over  the  control 
of  the  tramways  to  put  an  end  to  the  strike,  land  troops  are 
running  the  services. 

Doncaster. — Proposed  Extexsiox. — After  members  of 
the  Tramways  Committee  had  visited  the  proposed  new  tramway 
route  to  Ro.s8ington,  the  engineer  was  requested  to  report  on  an 

alternative  route. 

Dover. — Extexsiox  of  Time. — The  B.  of  T.  has  granted 

an  extension  of  time  for  the  construction  of  the  light  railway  from 
Dover  to  St.  Margaret's  and  Martin  Mill. 

Hull. — ExTEXSiONS. — Tlie  Corporation  has  decided  to 
extend  the  tramway  routes  to  Newland  Park  and  Lee's  Homes,  and 
along  Waterworth  Street.  It  has  also  decided  to  apply  for  powers 
to  extend  the  tramways  to  various  jilaces  within  a  five-mile  radius. 
The  Tramways  Committee  is  inquiring  into  the  practicability  of 
constructing  a  tramway  along  the  Humber  side. 

Liverpool. — New  Plant. — It  is  proposed  to  spend  half 
a  million  on  new  plant  for  the  improvement  of  the  tramway 
service  and  the  purchase  of  motor-'buses. 

The  T.C.  has  agreed  to  the  recommendation  of  the  Tramways 
and  Electricity  Committee  that  application  be  made  to  the  L.G.B. 
for  sanction  to  borrow  £.illij,000  for  generating  plant  aud  £190,000 
for  electric  mains. 

Rate  Relief. — The  T.C.  proposes  this  year  to  appropriate  for 
the  relief  of  the  rates,  £140,000  from  the  surplus  of  the  tramways 
department,  against  £125,000  last  year,  and  £50.000  from  the 
electricity  department,  against  £65.000. 

London.  —  New  .Junctions. — The  L.C.C.  Highways 
Committee  has  recommended  the  construction  of  junctions  on  the 
tramway  system  at  Stockwell  aud  Tooting,  at  a  cost  of  £6,945. 

Proposed  O.mn'Ieus  Services. — The  Committee  has  also  recom- 
mended the  Council  to  consider  the  provision  of  omnibus  services 
to  connect  up  the  tramway  system. 

Depot  Equipment. — The  Committee  has  sanctioned  the  expendi- 
ture of  a  sum  not  exceeding  .£700  for  the  erection  of  overhead 
equipment  at  the  Evelyn  Street  Depot. 

rNDERGROT'ND  RAILWAY  STRIKE. — At  a  meeting  between  the 
Railway  Executive  Committee,  representatives  of  the  men's  Union, 
and  the  President  of  the  Board  ot  Trade  on  Thursday,  last  week,  it 
was  agreed  that,  pending  further  negotiations  on  the  12th  inst., 
the  men  should  return  to  work  on  the  understanding  that  they 
should  be  booked  on  for  eight  hours'  work,  exclusive  of  meal  times, 
but  that  all  reasonable  facilities  to  meet  the  needs  of  the  men 
would  be  afforded  by  the  companies.  This  officially  terminated  the 
strike,  but  the  X.U.R.  introduced  further  complications,  and  it 
was  Sunday  afternoon  before  a  restricted  service  was  com- 
menced ;  and  on  Monday  it  was  still  not  normal.  Owing  to  the 
prolonged  frost,  it  took  16  hours  to  raise  suflBcient  steam  at  the 
Lots  Road  generating  station,  and  several  hours  were  occupied  in 
thawing  out  brake  blocks  on  the  trains  ;  in  places  the  points  on 
the  track  were  also  frozen. 

District  Railway  Accidents. — Two  accidents  on  the  District 
Railw.ay  caused  inconvenience  on  Monday.  In  the  early  evening  a 
train  going  east  stopped  in  the  tunnel  between  Aldi  ate  East  and 
St.  Mary's  (Whitechapel)  Stations.  Traffic  was  stopped  on  the  line 
for  some  hours.  Later  in  the  evening  a  train  going  westward  was 
derailed  at  almost  the  same  spot.  At  10  o'clock  both  lines  were 
blocked.  The  first  accident  is  said  to  have  been  caused  by  a  live 
rail  defect  and  the  second  by  a  broken  carriage  axle. 

Maidstone,  —  Proposed  Extension. — The  T.C.  lias 
engaged  Mr.  C.  C.  Hawtayne  as  consulting  engineer,  with  reference 
to  the  proposed  extension  of  the  tramways  to  the  Xorth  Ward  and 
to  Chatham,  at  an  estimated  cost  of  £200,000. 

iVlanchester. — Proposed   Tube  Railways. — A  private 

meeting  of  business  men  was  held  on  February  Sth  to  reWve  the 
project  for  constructing  tube  raUways  in  Manchester.  The  scheme 
was  favourably  considered,  and  substantial  financial  support  was 
promised. 

Northampton. — Frozen  pipes  at  the  Corporation  elec- 
tricity works  are  said  to  have  delayed  the  running  of  the  tramways 
on  Monday  morning. 

Romney     Marsh. — Proposed     Light     Railways. — A 

conference  of  local  bodies  is  to  be  held  at  Ashford  (Kent)  on  March 
11th.  to  consider  the  construction  of  light  railways  from  Ashford 
to  New  Romney.  rid  Bilsington  and  Newchurch,  and  from  Xew 
Romney  to  Hythe, 
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St.  Helens. — Municipal  PrRCHASE. — The  negotiations 

between  the  T.C.  and  the  Tramways  Co..  for  the  purchase  of  tlie 
system  by  the  Council,  have  been  settled  in  principle,  but  the  questions 
of  track  repairs  and  the  disposal  of  the  tramcars  have  not  yet  been 
decided. 

Stockton. — Tramway  Bills.— The  R.D.C.  has  decided 
to  oppose  the  tramway  bills  of  the  Stockton  and  Middlesbrough 
Corporations,  so  far  as  they  affect  the  Council's  area. 

United  States. — Tramcar  Robberies. — An  up-to-date 

hifrhwayman  has  been  terrorising-  the  inhabitants  of  Brooklyn.  Xew 
York,  by  bo.irding  tramcars  in  lonely  districts  and  holding-up  the 
occupants  with  a  revolver.  After  robbing:  the  driver,  conductor, 
and  passengers,  the  man  escapes  on  a  motor-car,  which  has  been 
following  the  tramcar.  So  far,  three  cars  have  been  held  up  in  this 
manner,  without  any  clue  being  obtained  by  the  i>olioe. — Da'dti 
Telegraph. 

Warrington. — Track  Reconstruction. — The  Tramways 

Committee  proposes  to  convert  the  present  single  line  on  the 
Sankey  and  Cemetery  routes  into  a  double  track. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Cable  Delays. — The  Eastern  Telegraph  Co.  states  that, 
owing  to  cable  interruptions  and  the  very  lieavy  increase  in  traffic, 
abnormal  delay  is  at  present  unavoidable.  Before  the  outbreak  of 
war  there  were  nine  lines  of  communication  between  the  Vnited 
Kingdom  and  India,  the  Far  East,  &c.,  six  by  the  Eastern  Co.,  two  ria 
the  Indo-European  Co.,  and  one  by  the  Great  Northern  Co.  The 
two  latter  companies  carried  a  large  amount  of  the  Indian  and  Far 
East  traffic,  but  these  lines,  which  passed  through  Germany  and 
Russia,  have  been  interrupted  since  August,  1914,  and  all  the  traffic 
has  been  thrown  on  to  the  Eastern  route.  Of  the  six  Eastern 
Co.'s  cables  from  Porthcurnow,  Cornwall,  two  are  at  present  inter- 
rupted, and  while  everything  possible  is  be'ng  done  to  efifect  repairs, 
the  weather  for  more  than  two  months  has  rendered  it  difficult  for 
the  cable  ships  to  work  ;  the  cable  ships  are  standing  by  the  breaks 
awaiting  favourable  conditions.  The  traffic  on  the  Eastern  Co.'s  lines. 
compared  with  1913,  has  increased  by  150  percent.,  chiefly  accounted 
for  by  Government  telegrams,  which  have  to  be  transmitted  in 
priority  to  all  other  traffic,  and  by  the  increase  in  the  average 
number  of  words  in  commercial  messages,  ;,<-.,  from  12  in  1913  to 
21  in  191.S.  Since  the  Armistice  the  Government  traffic  has  still 
further  increased,  and  now  practically  occupies  the  total  capacity 
of  one-and-a-half  cables. — Daily  Teleyraph. 

New  Wireless  Service. — A  direct  wireless  service  is 
shortly  to  be  established  between  the  American  Mission  in  'Vienna 
and  Paris. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia.— Sydney. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.* 

May  19th.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  17th,  from  Messrs.  Preece,  (Jardew,  Snell  and 
Eider,  8,  Queen  Anne's  Gate,  S.W.  See  "Official  Notices,'  Jan.  31st. 

Melbourne. — March  4th'.  Deputy  Po8tma.ster-General.  Cables 
(schedule  No.  1,504).* 

^  March  10th.  City  Council.  One  5,000 -KW.  frequency 
changer,  high-tension  switchgear.  Specification  (£1  Is.)  from  City 
Electrical  Engineer. 

*A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  Jc  Intelligence),  London. 

Aylesbury. — Corporation  Electricity  Department.  One 
1,OOU-KW.  generating  set  complete  ;  two  500-KW.  rotary  converters. 
See  "  Official  Notices  "  to-day. 

Belfast. — Februai-y  15th.  Tramways  Committee.  Tram- 
way stores  (including  several  electrical  items).  See  "  Official 
Notices  "  January  Slst. 

February  24th.  Electricity  Department.  Electric  and  hand  cranes, 
pumps  and  tanks.     See  "Official  Notices  "  January  17th. 

Birmingham.  —  March     5th.       Tramways    Committee. 

Additional  rolling  stock.     See  "  Official  Notices  "  February  7th. 

Dundee. — February  14th.     Corporation.     Electric  power 

installation  at  Corporation  yard,  East  Dock  Street.  Specification 
from  Mr.  J.  Thomson,  city  architect.  91,  Commercial  Street. 

February  24th.  Tramways  Committee.  Stores  for  one  year,  in- 
cluding several  electrical  items.     Town  Clerk. 

King's  Lynn. — March  3rd.  Corporation.  One  1,C00-KW. 
turbo  -  alternator,  one  400- KW.  rotary  converter  or  motor- 
generator,  and  one  400-KW.  transformer  and  switchgear.  See 
"  Official  Notices  "  February  7th, 


Lincoln. — March   5th.     Corporation.     Four  water-tube 

boilers  with  stokers,  &c..  complete  ;  two  3,000-KW.  turbo-alternators 
with  condensers,  &o.  ;  extension  of  E.H.T.  switchboard.  &c.  ;  t%vo 
750-KW.  rotary  converters.  &c.  ;  two  2.0UO-K.V.A.  three-phase  trans- 
formers, i:c.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen  Anne's  Gate,  S.W.     See  "Official  Notices"  Feb.  7th. 

London.— Stepney. — February  20th.  Electricity  Supply 
Committee.  Two  water-tube  boUers,  with  chimneys  ;  economisers, 
fines,  itc.     See"  Official  Notices  "  February  7th. 

Haji.mersmith. — The  Electricity  Committee  recommends  that 
tenders  be  invited  for  6  or  12  months'  supply  of  stores  including 
electric  light  sundries,  insulated  wire,  jointing  materials,  joint 
boxes  and  connections,  >.tc. 

Manchester.  —  February  17th.  Tramways  Committee. 
Electric  tramcar  bodies.  Specifications,  &c.,  from  Mr.  J.  M.McElroy, 
general  manager. 

Mansfield. — Corporation  Electricity  Committee.     1,250- 

l,50u-KW,  turbo-alternator,  condensing  plant.  500-KW.  rotary  con- 
verter, transformer,  and  switcngear.   See  "  Official  Notices  "  to-day. 

New  Ross    (Co.  Wexford).— February  20th.     Gas  and 

Electricity  Supply  Co..  Ltd.  Suction-gas  plant  and  dynamos,  storage 
battery,  main  switchboard,  overhead  lines  and  street  lamps.  See 
"  Official  Notices"  January  24th. 

Portsmouth. — ilarch  4th.  Tramways  Committee.  Tram- 
way stores  for  six  months.     See  "  Official  Notices  "  to-day. 

Rhondda. — ilarch  5th.  U.D.C.  Electricity  Department. 
Twelve  months'  supply  A.c.  meters,  cable,  joint  boxes,  compound 
cut-outs.  &c.     See  "  Official  Notices  "  to-day. 

Taunton. — Electricity  Department.  One  500-KW.  steam 
turbine  generator,  travelling  crane,  cables  and  meters.  See 
"  Official  Notices  "  to-day. 

Tuamgraney,  Scariff  (Co.  Clare).- February  15th.  Messrs. 

Lysaghts.  One  hydraulic  turbine,  dynamo,  pipe  line,  electric 
motors  and  wiring.  Specifications  from  Mr.  L.  i.  Lawless.  Rath- 
mines,  Dublin.     See  "  Ofiicial  Notices  "  January  31st. 


CLOSED. 

Batley.  —  T.C.     Three  electric  motors  and  fittings  at  the 
sewage  works.     Messrs.  Ward  &  Co. 

Bradford. — Electricity  Committee.     Accepted  : — 

Five-ton  Iiand-operated  traveUing  crane. — Herbert  Morris,  Ltd. 

Tramway  Committee : — 
One  %-m.  centre  iathe,  f  SIO.— 'Ward,  Haggaa  &  Smith. 
Emery  wheels,  i'52  10s.— Robson  &  Co.,  Ltd. 
Point  fittings,  f  40.— Hadflelds,  Ltd. 
Point  springs,  i;0  15s. — Edgar  Allen  &  Co.,  Ltd. 

Sheffield. — Tramways  Committee.      Recommended  :  — 

50  double-decked  top-covered  vestibuled  tramcar  bodieaand  trucks,  i'102,500, 
plus  5  per  cent,  for  contingencies. — Brush  Electrical  Engineering  (3o., 
Ltd. 

Walsall. — Electricity  Committee.     Accepted  : — 

New  traction  rotary,  £3,439.— British  Thomson-Houston  Co.,  Ltd. 


FORTHCOMING     EVENTS. 


Electro-Harmonic  Society.  —  Friday,  February  14th.    At  7.30p.m.     At  the 

Holborn  Restaurant  (Venetian  Chamber).    Ladies'  night. 
Physical  Society  of  London.    Friday,  Pebraary  14th.    At  5  p.m.    At  the 

Imperial  College  of    Science,   South   Kensington,  S.W.    Annual  general 

meeting. 
Boyal  Society   of   Arts.— Monday,  February  17th.     At  4.30  p.m.  At  John 

Street,  Adelphi,  W.C.    Cantor  lecture  "Scientific  Problems  of  Electric 

Wave  Telegraiihy,"  by  Dr.  J.  .A.  Fleming.  F.R.S. 

Wednesday,   February  19th.    At  4.30  p.m.    -At  John  Street,  Adelphi. 

Paper  on  "The  Use  of  Electricity  in  Agriculture  in  Germany,"  by  Dr. 

J.  F.  Crowley. 
Junior  Institution  of  Engineers  (N.E.  Section).-Tuesday,  February  18th. 

At  the  Mining  Institute,  Newcastle.   At  7.15  p.m.    Paper  on  "  High-tension 

Transmission  Lines,  Overhead  and  Underground,"  by  Mr.  G.  8.  Lisle. 
Indastrial  and  Beconstruction  CouncU.— Wednesday,  February  19th.    At 

the  Saddlers'  Hall.  Cbeapside,  E.C.    At  4.30  p.m.    Lecture  on  "The  Res- 
ponsibility of  Trade   Unions  in  Relation  to  Industry,"  by  the  Rt.  Hon. 

J.  R.  Clynes,  M.P. 
Liverpool  Engineering  Society.— Wednesday,  February  19th.    At  the  Royal 

Institution,  Colquitt  Street.     At  8  p.m.    Paper  on  "Boiler  Mountings,"  by 

Mr.  J.  Purves. 
Chemical  Society.— Thursday,  February  20th.  At  8  p.m.  At  Bmliugton  House, 

PiccaJiUy,  W.    Ordinary  Scientific  meeting. 
Institution  of  Electrical  Engineers.— Thursday,  February  20th.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.    Lecture 

on  "  Dielectrics  in  Electric  Fields,"  by  Mr.  G.  L.  Addenbrooke. 
Belfast  Association  of  Engineers.— Thursday,  February  20th.    At  7.45  p.m. 

At  the  Municipal  Institute.    Paper  on  "  Strength  and  Stiffness  of  Flat 

Plates,"  by  Prof.  F.  H.  Hummel. 
Institution  of   Mecbanical  Engineers.— Friday.  February  2l3t.     At  6  p.m. 

XX,  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W^.    Annual 

general  meetmg.    Adjourned  discussion  on  "  Electric  and  O.ty-.ioetylene 

Welding." 
Manchester  Association  of  Engineers.— Saturday,  February  22nd.    At  6.30 

p.m.  At  the  Grand  Hotel.    Paper  ou  "  Hardness  Determination  of  Metals," 

by  Prof.  C.  A.  Edwards. 
Birmingham    and   District    Electric  Club.- Saturday,  February  22nd.    At 

6.30  p.m.    At  the  Grand  Hotel.    Annual  dinner  and  concert. 

Greenock  Assnciatlon  of  Electrical  Engineers.— Saturday,  February  2ana, 

Visit  to  Brown  .S;  Poison's  Com  Flour  Works,  Paisley, 
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NOTES. 


Ministry  of  Commerce. — The  Dnili/  Xen-^  Loliby  eorres- 

wpondont  states  that  the  Ministry  of  Commerce  will  be  the  name 
vriven  to  the  IJoard  of  Trade  after  the  Railway  Department  has 
been  transferred  to  the  new  Ministry  of  Ways  and  Communications 
(Transport).  The  Commerce  Ministry,  after  this- chftDtre,"  will  be 
coDcentrate<l  on  commerce  and  industry,  and  steps  will  I*  taken  to 
link  it  up  with  bodies  representative  of  commercial  interests. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — The  foUowinpr  is  the  official  procramme  of 
papers  for  the  second  half  of  the  session  1918-1  !> : — 

Fehruari-  13th.— Lieut.Colonel  W.  A.  .1.  OMeara,  "The  Functions  of  the 

Eogineer:  his  Education  and  Training." 
February  20th.— G.  L.  Addenbrooke,  lecture  on  "  Dielectrics  in  Electric 

Fields."  : 

February  avth.— Paper  or  papers  on  "The  Co-ordination  of  Kesearch  in 

Works  and  Laboratories." 
March  Bth  and  13th.-  O.  L.  Addenbrooke,  lectures  on  "Dielectrics  in 

Electric  Fields." 
March 'iOth.-  -Discussion  on  Mr.  .^ddenbrooke's  Lectures. 
.March  21st. — \\  8  p.m.     .loint    meeting  and  discussion  with  the  Itoval 

Society  o(  Medicine  (F.lectrical  Secrionl.  at  1,  Wimpole  Street.  \V. 

Papers  by  Mr.  R.  S.  Whipple  on  "  Some  Notes  on  F.lectrical  Methods 

of  Measuring  Body  Temperatures,"  and  "  Some  Notes  on  the  Electnt- 

Cardiograph." 
March  27th.— Dr.  S.  F.  Barclay  and  Dr. S.P.Smith,  "  The  Determination  of 

the  Efficiency  of  the  Turbo-Alternator." 

Dther  arrangements  for  the  remainder  of  the  session  (details  of 
which  will  be  announced  later)  include  the  following  ;  — 
Lecture  by  Dr.  C.  Chree  on  "  Magnetic  Stornis." 
Joint  meeting  and  discussion  with  the  Iron  and  Steel  Institute;  papers  on 

"  Electric  Furnaces." 
Mr.  S.  Chapman,  "  Electrical  Phenomena  Occun-ing  in  High  Atmospheric 
Levels." 

On  February  20th  and  .March  (Jthand  13th,  Mr.  CL.  Addenbrooke 
will  give  a  series  of  lectures  on  "Dielectrics  in  i  Electric  Fields."  in 
the  course  of  which  he  will  show  that  there  is  not  much  probability 
of  our  obtaining  insulating  materials  of  lower  capacity  ;  the  im- 
portant influence  exerted  by  moisture  on  the  losses  in  dielectrics, 
and  on  the  effects  of  temperature  changes,  will  be  dealt  with  in 
considerable  detail. 

Society    ol    Arts Dr.    .1.     A.    Fleming     delivered   the    first 

of  three  Cantor  Lectures  on  "  Scientific  Problems  of  Elec- 
tric Wave  Telegraphy."  in  the  theatre  of  the  Society,  on 
Monday.  After  calling  attention  to  the  great  advance  in 
Hertzian  wave  telegraphy,  he  described  the  characteristics 
and  rate  of  travel  of  waves  in  various  mediums.  Among 
the  pictures  Ulustrating  wireless  telegraphy  shown  on  the  screen 
were  some  of  the  station  at  Xauen.  near  Potsdam.  At  Tuckerton, 
in  America,  the  station  had  been  in  German  hands,  and  some  of 
the  best  German  operators  had  been  employed  there  to  carry  out 
a  cunning  fraud  by  which  messages  were  handed  in  of  so  apparently 
harmless  a  nature  that  they  passed  the  censor,  their  significance 
being  imparted  to  the  enemy  by  the  ingenuity  of  the  operator  in 
superimposing  a  code  word.  But  the  trick  was  detected,  and  the 
station  was  taken  under  American  control. 

Volunteer  Notes. — Royal  ENorsEERs  Yoldnteers, 
London  Army  Troops  Companies. — Headquarters  :  Balderton 
Street,  Oxford  Street,  W.  1. 

Regimental  Orders  No.  7,  by  Lieut. -Colonel  C,  B.  Clay,  V.D.,  Commanding. 
Wednesday,  February  19th. — Drill  and  Military  Engineering,  1830,  for  the 
whole  Corps. 
Friday,  February  21st.— Range,  1830. 

C.  HiQGiNS,  Captain,  R.E.,  A(ljutanl. 

County  of  London  Royal  Engineers  (V.)  Signal  Units. — 
On  Saturday  evening  last,  at  the  Dean  Hotel.  Oxford  Street,  a 
Corps  dinner  was  held,  followed  by  a  concert.  Major  H.  C.  Gunton, 
Officer  Commanding,  presided,  and  there  was  a  large  attendance, 
including  many  officers  and  friends  of  the  Corps.  After  the  toast 
of  "The  King."  proposed  from  the  chair.  Eegimental  Sergeant- 
Major  Stone,  R.E.,  proposed  "The  Visitors"  in  a  neat  speech,  and 
Mr.  W.  Noble  (Assistant  Engineer-in-Chief,  G.P.O.),  responded, 
recalling  the  days  when  he  was  himself  a  sub-commandant  of  the 
Corps.  The  toast  of  "  Tlie  Cor])3  '  was  proposed  by  Major  Preston, 
who  referred  to  the  excellent  work  that  the  Corps  had  done  in 
training  memljers  of  other  Volunteer  Corps,  and  to  the  important 
duties  which  had  been  assigned  to  it  on  the  lines  of  communication. 
Responding.  Major  Gunton  reviewed  the  history  of  the  Corps  since 
its  formation  on  the  outbreak  of  war,  when  Major  Preston  was  the 
first  adjutant,  and  made  special  mention  of  the  valuable  assistance 
afforded  by  Mr.  Brown  as  technical  adviser,  Mr.  Parsons  as  trans- 
port officer,  and  Major  Purvis,  as  well  as  many  other  former  officers 
and  friends.  An  excellent  programme  was  provided,  including  ah 
amusing  topical  song  by  Capt.  Wells,  R.E.  (V.),  and  the  function 
was  thoroughly  enjoyed. 

Concert. — The  Bradford  tramway  men's  annual  concert 
took  place  last  week  in  the  St.  George's  Hall. 

Breaking  Lamp  Globes. — Two  bovs  were  fined  20s.  and 
3iis.  respectively  at  Wallasey,  last  week,  for  breaking  electric  globes 
on  the  ]jromenade. 

Fatalities. — Mr.  James  Patterson,  of  Blackpool,  aged  i'3, 
in  the  employ  of  Messrs.  Jones  Bros.,  electrical  engineers,  Black- 
pool, has  died  as  the  result  of  a  fall  whilst  engaged  in  erecting 
electrical  machinery  at  the  Calder  and  Mersey  Extract  Works, 
DittOQ. 


Industrial  Training. — The  Minister  of  Labour  has 
issued  a  statement  to  the  effect  that  in  view  of  the  importance  of 
providing  industrial  training  such  aa  is  require<l  by  large  numbers 
of  the  demobilised  memljers  of  H.M.  Forces  and  civilian  war 
M  orkers  who  are  being  set  free  from  their  war  occupations,  the 
Government  has  decided  to  set  up  a  si)ecial  Department  of  the 
Ministry  of  Labour  to  deal  entirely  with  questions  of  industrial 
training.  The  Minister  has  appointed  Mr.  .lames  Currig,  C.1VI.6. 
formerly  Director  of  the  Munitions  Training  Section  of  the  Labour  ■ 
Supply  Dejiartment  of  the  Ministry  of  Munitions,  Controller  of  the 
new  Department. 

This  Department  will  L-ot  only  iidminist«r  various  schemes  for 
the  vocational  training  of  discharged  soldiers  and  sailors,  of  civil 
war  workers  of  either  sex,  and  of  women  who  are  being  discharged 
from  the  various  auxiliary  corps,  but  will,  in  due  course,  take  over  , 
from  the  Ministry  of  Pensions  the  training  of  disabled  men,  with 
the  exception  of  those  who  require  medical  supervision  or  training 
of  a  curative  nature.  '. 

Further,  the  new  Department  will  lay  down  the  general  lines 
upon  which  the  ti-aiuing  of  serving  soldiers  and  of  men  in  hospital 
will  lie  carried  on. 

Representatives  of  the  Tra<le  Unions  and  employers  will  bo  con- 
sulted  in   regard  to    the  proposed  systems  of   training,   so   as   to    < 
receive  their  advice  and  co-operation  in  the  work  of  the  Depart- 
ment.    Arrangements  are  also  being  maile  to  ensure  the  interest  of 
local  authorities  in  all  training  work. 

Welcome  Home!    in  the  United   States.    'J'hc  Soiiety 

for  Electrical  Development  and  other  American  organisations  are 
co-operating  to  give  an  electrifying  welcome  to  all  who  have  been 
with  the  Colours  ;  electricity  has  become  the  generally  accepted  and 
employed  medium  for  expressing  the  welcome  that  all  feel  in  their 
hearts.  :md  the  hooding  of  streets  and  shop  windows  with  light 
without  stint  is  having  a  salutary  effect  upon  the  spirits  of  all. 
Many  of  the  signs  and  devices  which  are  being  employed  are  of  a 
character  to  ensure  their  permanency  for  a  long  time  to  come.  On 
the  front  of  the  Rivoli  Theatre  in  New  York  City,  for  instance, 
there  is  a  cluster  of  myriad  lamps  so  grouped  as  to  flash  out  the 
Allied  emblems  in  all  their  glorious  colours,  over  which  is  the 
American  eagle  guarding  a  shield.  On  the  Union  League  Club 
there  is  a  great  electric  sign  which  blazes  forth  this  message  : — 
"  Welcome  Home  to  the  Boys  from  Over  There." 

Some  idea  of  the  scale  on  which  the  plan  of  welcoming  the  boys 
home  electrically  is  being  carried  out,  can  be  had  from  these  facts 
regarding  the  equipment  that  is  being  installed  for  the  Xi'w  Ynr); 
Tiniex  building,  which  consists  of  over  .5,000  10-watt  lamps,  distri- 
buted as  follows  : — The  entire  building  will  be  outlined  with  300 
2-ft.  stars,  each  star  containing  1 1  lamps,  alternating  red,  white,  and 
blue  on  a  flasher.  On  the  iSrd  Street  side,  facing  Times  Square, 
will  be  a  cluster  of  Allied  flags,  surmounted  by  a  spread-eagle 
holding  the  American  shield.  This  display  utilises  1,000  lamps, 
and  will  measure  40  ft.  wide  by  24  ft.  high.  The  flags  will  have  a 
waving  effect,  and  over  this  will  be  an  electric  sign  reading 
"  VICTORY."  in  ii-ft.  letters.  At  each  of  the  four  entrances  of  the 
buUding  will  be  a  pair  of  crossed  American  flags  waving  ;  these 
will  contain  250  lights  each.  On  the  roof  will  be  four  flash-lights 
illuminating  the  American  flag  flying  from  the  flag  staff. 

Individual  dealers  who  have  neither  the  facilities  nor  the  means 
to  make  a  big  display,  have  utilised  their  windows  as  the  basis  for 
their  share  in  the  generally  expressed  welcome. 

Appointments  Vacant. — Lecturer  in  electrical  engineering 
(£300)  for  the  University  College,  Nottingham ;  foreman  jointer 
for  the  Mexborough  U.D.C.  electricity  department.  See  our 
advertisement  pages  to-day. 

Strikes   in    London. — In  our  last  issue  we  carried  tlm 

bist<jr\'  of  the  strikes  up  to  Wednesday ;  the  Government 
had  issued  a  reguJatiou  uiaking  interfexence  \^'ith  the  public 
supply  of  eJe<;tricity  a  penal  offeuce,  and  on  Wednesday  the 
extvutive  of  the  E.T.U.  met  to  consider  the  positiou,  but 
reiiLsed  to  make  any  pubUc  statement. .  Transixart  of  some 
■lU.UOU  persons  was  provided  by  means  of  motor  caa's  and 
lorries,  ajid  preparations  had  been  made  to  keep  trains  run- 
ning on  the  main-Une  railways  in  the  event  of  a  nataomal 
strike   being   declared. 

On  Thursday,  goods  drivers  on  the  Brighton  system  were 
called  out  by  the  secretairy  of  the  Locomotive  Engineers' 
and  Firemen's  Union,  after  lie  had  obtained  iutei-\iews  with 
Sir  Albert  Stanley  ajid  Sir  Robert  Home  by  threatening  to 
laJl  a  national  strike.  On  Thursday  night  tlu>  tube  strike 
was  settled,  so  fai-  as  this  union  was  coneemed,  but  the 
resumption  of  traffic  was  delayed,  and  on  Fiiday  aftemooa 
ihe  National  Union  of  Railwaymen,  which  had  originally 
denounced  the  strike,  recognised  it  as  official ;  as  many  oi 
the  employes  at  Lot's  Road  pow&-  station  belonged  to  the 
N.U.R.,  the  result  was  that  the  tube  seiwice  was  not  re- 
bumed. 

On  Thursday  evening  the  electrical  strike  should  have 
commenced,  but,  while  a  number  of  mep  ceased  work, 
those  connected  with  the  supply  of  electricity  remained 
at  their  posts,  with  few  exceptions.  The  E.T.U.  leaders 
announced  that  the  real  strike  would  begin  at  "tViday  mid- 
night, but  on  Friday  the  strike  was  declared  "oft,"  pend- 
ing consideration  by  the  national  executive  at  Mancheater 
on   Sunday. 

On  Friday  evening  a.  lengthy  meeting  was  held  at  tiha 
offices  of  the  Electrical  Trades  Union,  and  the  following 
Btatemeiit  wae  enbsequentily  iseued:^-^ 
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That  owing  to  a  special  extraordinary  meeting  of  the 
Executive  Council  having  been  convened  to  sit  on  Sunday 
next  to  consider  the  question  of  national  action  to  secure 
a  40-hour  week,  and,  fui-ther,  owing  to  the  extraordinarv' 
change,  in  the  attitude  of  the  (.loTfrnnirnt  in  first  refusing 
to  intenene,  and  then  intervening  to  safeguard  tJie  interests 
of  the  capitalists  by  suspending  the  civil  rights  of  ta^de 
union  membea-s,  we  order  an  immediate  resumption  of  woi'k 
pending  national  action. 

\Vc  fmther  state  that  this  instruction  in  no  way  affects 
the  position  of  the  men  on  strike  in  the  Port  of  London. 

In  the  small  hours  of  Saturday  morning  an  agi'eement 
was  reached  between  the  X.U.R.  and  the  railway  manage- 
ment, and  the  railway  strike  closed ;  but  for  some  reason 
which  was  not  disclosed,  though  a  variety  of  obviously 
inadequate  explanations  was  issued,  the  Lot's  Road  station 
was  unable  to  give  an  adequate  supply  of  electricity  for 
tbe  service  of  the  tube  railways  until  Sunday  afternoon. 
On  Wednesday  this  week  the  conference  between  the  rail- 
way unions  and  the  Government  was  to  take  place. 

It  is  interesting  to  record,  in  addition  to  the  resolution 
of  the  Electrical  Power  Engineers'  .Association  to  maintain 
the  public  supply  of  electricity  with  the  aid  of  voluntary 
labour,  that  the  National  Association  of  Supervising  Elec- 
tricians offered  its  sei-vices  to  the  Government.  On  Thurs- 
day afternoon  the  offer  was  accepted,  and  on  Friday,  at  two 
hours'  notice,  a  large  number  of  the  members  assembled  in 
readiness  to  take  duty  in  the  power  stations.  Fortunately, 
the  strike  did  not  mature.  The  Association  of  Engineers-in- 
Chai'ge  on  Saturday  passed  the  following -re.solution  tmani- 
mously  :  "  That  this  roeeting  of  skilled  plant  engineers  place 
their  services  at  the  disposal  of  the  Govei-nment  to  further 
secure  the  continuity  of  the  electrical  supply  of  London, 
and,  further,  that  they  condemn  the  unlawful  action  of  a 
section  of  a  trade  union  in  inciting  the  honest  members  of 
the  imion  to  break  the  law,  and  to  ca.use  discomfort  to  the 
population  of  the  Metropolis  by  attempting  arrogantly  to 
dictate  to  the  Government." 

Electricians  employed  by  private  firms,  who  went  on 
strike  on  Thursday  evening,  presented  themselves  for  work 
on  Satui'day  morning,  but  in  many  cases  found  the  shops 
dosed   till  Monday. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
techni'Cal  or  the  commercial  fti-d^  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbctbical  Rbvibw  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — Burton-on- 
Trent  Electricity  Committee  has  increased  the  engineers' 
wages  <it  the  Corporation  electricity  works  as  follow's: — 
Mr.  C.  J.  MELBOi'h.NL.  £iy  per  annum,  making  total  salary 
and  wages  £330;  Mr.  S.  Mellor,  £16,  total  £\!A&;  Mr.  G.  A. 
YowLES,  £1%,  total  j6'240,  and  Mr.  A.  W.^kefield,  sElS,  total 
£-246. 

The  salary  of  Mr.  S.  D.  Jones,  electrical  engineer  to  the 
Batley  Corporation  is  to  be  advanced  by  £'25  per  annum. 

Dewsbury  Corporation  has  deferred  for  a  month  con- 
aideration  of  the  apphca.tions  for  increases  of  salary  to  Mr. 
E.  H.  CAMPION,  the  Corporation  electrical  engineer,  and  Mr. 
R.  W.  Grdbb,  the  assistant  engineer. 

Walsall  Electric! t\'  Committee  recommends  that  the  salaiy 
of  the  engineer  and  manager  of  the  electric  supply  depart- 
ment be  increased  froifl  ±'500  per  annum  to  £650  per  annum. 

Mr.  E.  G.  B.\KER,  chief  assi.stant  engineer  to  the  More- 
oambe  Corponition,  is  now  sufficiently  recovered  from  his 
wounds  received  at  Ypres  in  1917,  to  enahel  him  to  recom- 
mence his  duties  at  Morecambe,  and  hopes  to  be  back  there 
in  a  few   days. 

Canterbm-j'  Town  Council  has  advanced  the  salaiy  of  the 
city  electrical  engineer,  Mr.  Buscheck,  by  £67  a  yeai-. 

On  Februai-y  6th,  Mr.  E.  W.  B.\ilev',  of  the  Poplar  electri- 
city department  staff,  was  presented  with  a  clock  and 
brooaze  set  liy  the  staff  and  workmen  of  the  CovmcU  on  the 
occasion  of  his  marriage.  The  Town  Clerk  presided,  and 
Ipie  presentation  was  made  by  Mr.  J.  Horace  Bowden,  the 
borough  electrical  engineer.  Among  those  present  were 
Messrs.  Tait,  Cruickshank,  Ingram,  and  the  available  staff' 
and  workmen  of  the  electricity  works. 

Wolverhampton  Corporation  has  fixed  the  salaiw  of  Mr, 
0.  Thom.\s  Silvers,  the  tramways  manager,  at  £600  a  yeai-, 

Wolverhampton  Corporation  Electricity  Committee  pro- 
poses to  appoint  Mr.  I".  A.  G.  Mabgarx  distribution  super- 
intendent at  the  electricity  works,  at  £300  per  annum  (with- 
out bonus)  to  fill  the  vacancy  cansed-  by  the  resignation  of 
Mr.  T.   Smith. 

Dubhn  Corporation  Electricity  Supply  Committee  has  ap- 
l«:j!nted_  Mr.  .J,  L.  Kettle,  deputy  city  electrical  engineer,  to 
the  chief  engineership,  in  place  of  Mr.  Mark  Ruddle,  re- 
signed, for  a  term  of  six  months,  at  £750  a  year  and  war 
bonuses  about  £2c'0. 

There  was  .strong  opposition  at  Salford  Town  Council  last 

■eek,  when  it  was  proposed  to  increase  the  salary  of  the 
iDiijwav  niajiager  from  £7rir)  Vi  £7.50  a  year.  Cr,  Steele 
sdid  that  when  only  two-thirds  of  tbe  service   wan  Mnning 
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it  was  not  the  time  to  advance  salaries.  Aid.  Linsley, 
Ohairman  of  the  Tramways  Committee,  said  they  had  evei-y 
confidence  in  the  general  manager,  who  was  one  of  the 
most  capable  managei-s  in  the  United  Kingdom.  The  amend- 
ment wa,-,;  defeated  by  oO  votes  to  14. 

Mr.  R,  W.  L.  Phu.lips  has  resumed  the  duties  of  boi-ou^h 
electrical  engineer  a.t  Bedford  after  14  month.s'  ser%ice  m 
the  Royal  .-Vir  Force,  and  all  communications  for  the  elec- 
tricity department  should  be  addressed  to  him. 

Mr.  J.  B.  Edmuxdson,  A.M.I.E.E.,  who  for  the  last  13 
years  has  acted  as  engineer  and  manager  to  the  Urban 
Electric  Supply  Co.,  Grantham  and  Stamford,  has  been 
appointed  engineer  and  manager  at  the  Hawick  branch  of 
the  same  company.  He  is  to  be  succeeded  by  Capt.  F.  H. 
Brandreth,  .'V.M.I.E.E.,  who  for  the  last  .seven  years  has 
been  resident  engineer  to  the  same  company  at  Stamford. 

Mr.  W.  F.  Andrews,  on  his  release  from  the  .\rmy.  luis 
resumed  his  duties  as  draughtsman  and  mains  assistant  to 
the  Stepney  Borough  Council.  He  joined  the  London  Elec- 
trical Engineers,  E.E.  (T.)  at  the  commencement  of  the  waf, 
and  later  was  appointed  staff'  sergeant  to  a  R.G.A,  anti- 
aircxaft  company  on   the  London   barrage. 

Mr.  W.  Sanderson,  w-ho  has  been  appointed  superintem- 
deut  at  the  Fochabers  generating  sta.tion,  was  the  recipient 
of  an  illmuinated  addi'ess  recording  the  high  esteem  in  which 
he  was  held  in  the  district,  where  he  has  successfully  carried 
through  the  new  scheme  of  puuHc  Ughting,  and  a  cheque  for 
£■36,  from  the  residents  of  Upha.ll,  West  Lothian,  on  the 
occasion  of  his  resignation  of  his  position  as  engineer  to  the 
Uphall  special  lighting  district. 

Mr.  F.  SiiiTH,  chief  electrician  to  the  Pinxton  Colliery 
Co.,  has  been  presented  with  an  eight-day  marble  and 
bronze  timepiece,  with  bronzes_  to  match,  from  the  officials 
and  woikmen  of  tlie  company,  on  the  occasiop  of  his  recent 
maiTiage.  Mrs.  Smith  was  also  presented  with  a  case  con- 
taining a  .sohd  silver  sugar  basin,  cream  jug,  and  tongs. 

Leek  T.C.  has  increased  the  salary  of  Mr.  F.  Swarbrick, 
engineer  and  manager  of  the  electricity  department,  to  £350 
per  annum. 

General. — After  three"  years'  service  at  Woolwich  as  the 
inspector  of  empty  fuses,  controUing  a  staff  of  50  officeo-s 
and  over  T2,000  examiners,  Mr.  Francis  R.  Wade,  O.B.E., 
has  returned  to  his  practice  as  consulting  engineer  at  Bir- 
mingham and  the  Inner  Temple,  London. 

Mr.  S.  Ev,\NS,  who  has  been  demobilised  after  serving 
with  the  London  Electrical  Engineers  since  1916,  has  re- 
turned to  Messrs.  D.  Hulett  &  Co.,  Ltd.,  of  High  Holbom, 
W.C.  1,  as  assistant  manager  to  the  company,  and  a.H 
manager  of  the  electrical   department. 

The  many  friends  of  Mr.  W.  R.  Eawlengs  will  be  glad  to 
.learn  that  having  safely  undergone  a  serious  opefration,  he 
IS  now  recuperating  at  Bonmemouth. 

Mr.  C.  J.  Margerison,  manager  of  the  electrical  depart- 
ment of  Messrs.  W.  Geipel  &  Co.  for  the  past  ten  years, 
has  resigned  his  position,  and  joined  Messi's.  F.  J.  Shenton 
and  Co..  Ltd..  electrical  engineers,  of  Xew  Cross,  S.E. 

Mr.  C.  F.  Spencer,  IDirector-Generail  of  tie  National 
Kitchens  Division  of  the  Ministry  of  Food,  is  resigning  his 
position,  in  order  to  be  able  to  devote  closer  attention  to  his 
own  bu.siness. 

■  Mr.  H.  A.  McGdefie  (of  Messrs.  Stevenson  &  McGuffie, 
Glasgow),  who  has  been  seriously  ill  since  the  end  of  De- 
cember, expects  to  return  to  business  about  the  end  of  tliis 
month. 

Ml-.  .\.  Blondel  has  been  appointed  an  Officer  of  the 
Legion  of  Honom'. 

Mr.  G.  H.  Kash,  C.B.E.,  M.I.E.E.,  has  terminated  his 
wai"  appointment  of  hon.  technical  adviser'  to  the  Admiralty 
expeiimental  station,  Portland,  and  has  resumed  his  posi- 
tion as  chief  engineei'  of  the  Western  Electiic  Co.,  'Ltd. 

Congratulations  to  Su'  Wii^liam  Slingo.  engineer-in-chief  to 
tile  G.P.O..  who  has  been  created  a  Chevahei-  of  the  Order 
of  Leopold  by  the  Iving  of  the  Belgians. 

The  King  of  the  Belgians  iias  conferred  the  Order  of 
fjeoiwld  n.  upon  Mr.  F.  W.  Eiieit,  head  of  Renter's  in- 
telligence branch  in  London,  in  recognition  of  help  given  Ut 
Belgium  duiiug  the  wai'.  ' 

Mr.  L.  B.  Beale  has  been  appointed  H.M.  Trade  Com- 
missioner at  Y'.innipeg,  lie -is  at  the  Depai-tment  of'Ovei' 
seas  'Ti'ade  in  London  until  towards  the  end  of  Febniary. 

The  Times  states  that  Mr.  \Y.  Koble.  assistant  engineer- 
in-chief,  G.P.O.,  has  received  from  the  King  cf  the  Belgians 
the  decoration  of  Chevaher  de  I'Ordre  de  la  Couronne. 

Belfast  Electricitv-  Committee  has  appointed  Sir  Ja.mes 
.ToHNSTOX   chaii'man   and   Councillor   Reddell   vice-chairniai" 

Mr.  H,  G.  \N'.  Haslett,  late  of  Messrs.  Haylock  4-  Haslett 
has  now  returned  from  active  service  in  France.  His  tern 
porary  address  is  93-94,  Chancery  Lane,  W.C. 

Mr.  G.  Du'NCAN  Dewar,  B.Sc.,  A.R.T.O.,  has  accepted  an 
appointment  as  manager  of  the  electrical  department  of 
Messi's.  James  Pitkin  &  Co..  Ltd.,  engineers  and  instrument 
makers,  of  '2^S,  Hatton  Garden,  and  WDlesden,  jST.W.  Dur- 
ing the  past  three  years  Mr.  Dewar  has  been  an  officer  on 
H.M.S.  Vernon  and  in  H.M,  Signal  School,  R.X.  Barracks, 
Portsmoath,  being  engaged  during  his  service  witb  the 
.\drniralty  in  the  design  and  development  of  wireless  tele- 
graph apparatus  for  use  in  the  naval  service.  Previonsly 
Mr.  Dewar  was  a  dasigner  with  the  Lancashire  Dynamo 
and  ^^at<M■  Co..  Ltji.  He  '^•ill  noT>'  devote  ps.rticula.r  3tt«D- 
tion  to  the  development  of  Messrs.  Pitkin's  electrical  branch. 
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Amongst  the  many  employes  of  Messrs.  C.  A.  VandearveiQ 
and  Co.  who  have  now  returned  to  the  firm  to  take  up  their 
old  jobs  is  Lieut.  Ernest  Leiohton,  of  the  Koyal  .\ir  Force, 
who  joined  the  Army  in  IS'll.  Lieut.  Leit'ht<in  takes  up  his 
old   po.'iition  as  manafier  of  the  installation   ilepai-tmont. 

Mr.  C.  Jones,  M.I.E.E..  iSrc.,  chief  electrical  enpiueer.  Can- 
nock Chna?  Collieries,  and  consulting  engineer  to  other  con- 
oems,  has  recently  b<in  appiiinted  chief  mechanical  and  elec- 
trical engineer  to  the  Cannock  Chase  Cdlierj-  Co.,  Ltd. 

Roll  of  Honour. — The  Meritorious  Ser\'ice  Medal  has 
lieeai  awarded  to  First-Class  .\ir-Meclianic  H.  Holmks,  who 
already  holds  the  Militai-y  Modal  and  the  Mons  Star.  He 
was  formerly  employed  at  the  Wairrington  Corporation  elec- 
tricity works. 

The  following  is  an  extract  from  the  London  Gazette  for 
November  18th,  1918  :  — 

"  Reward  for  sen'ice  in  the  field  in  connection  vrith  mili- 
tajy  operations  in  Ea.st  .\frica,  to  be  dated  June  3rd.  1918. 
To  be  a  Member  of  the  Most  Excellent  Order  of  the  British 
Empire,  Fitge,  Capt.  W.  V.  G.,  K.G.A.  (Wireless  Signal 
Service)." 

Private  P.  CoLEM.HN,  l/8th  Manchester  Regt.,  who  died 
of  pneumonia  on  Februan'  3rd,  was  emploved  by  Messrs. 
Charles   Macintosh   &   Co..   I/td. 

Privat<>  H.  Taylor.  37th  Labour  Battalion,  who  has  died 
in  hospital  at  Valenciennes  from  influenza,  was  employed 
by  the  St.   Helens  Cable  A-  Rubber  Co..   Warrington. 

Lance-Corporal  J.  A.  Barlow,  M.G.  Corps,  previously  an 
employe  of  the  Stepney  Borough  Council  electricity  under- 
taking, has  l->een  awarded  .i.  bar  to  the  i\Iilitai-y  Medal. 

Second  Lieutenant  W.  R.  B.4IBD,  R.F..'V.  (Glasgow),  who 
has  been  mentioned  in  dispatches,  was  engaged  with  Hhe 
Clyde  VaJley  Electrical  Power  Co. 

Coi-poral  R.  Wylie  F.arr.  l/.5th  Argyle  and  Sutherland 
Highlanders,  who  was  woimded  at  Menin  October  28th, 
1918,  has  been  awarded  the  Croix  de  Guen'e  with  bronze 
stair  from  the  Frejieh  Government,  also  the  Military  MedaJ. 
He  is  an  employe  of  the  Clyde  Valley  Electrical  Power  Co. 
(meter  survey  department). 

The  death  is  reported  of  Major  D.  F.  Colson,  D.&.O., 
R.E.,  son  of  the  late  Mr.  .Mfred  Colson  (for  many  years 
head  of  the  gas  and  electric  department  of  the  Leicester 
Corporation).  He  volunteered  for  service  in  the  Boar  War, 
in  which  he  served  as  an  electrical  engineer,  and  was  taken 
prisonex.  On  returning  home  he  took  a  great  interest  in  the 
Electrical  Engineers'  Volunteer  Corps,  and  it  was  in  con- 
nection with  this  body  that  he  joined  up  when  war  broke 
out  in  1914.  For  the  past  two  and  a  half  years  Major  Colson 
has  .seen  service  in  Palestine,  where  he  was  in  charge  of  the 
water  supply.  He  was  afterwards  engaged  in  work  in 
Alexandria.  He  was  expected  home  on  leave  a  few  days  ago. 
While  on  his  way  home  he  received  orders  to  proceed  with 
the  building  of  a  railway  to  Constantinople.  He  contracted 
pnemnonia.  and  died  on  3rd  inst.  Major  Colson  was  about 
40  years  of  age. 

Obituary. — Me.  W.  Cordrey. — W'e  regret  to  announce 
the  death  of  Mr.  William  Cordrey.  of  5,  St.  Mildred's  Road, 
Lee,  Kent,  on  Jaauai-y  2Sth,  at  the  age  of  -58  years.  Mr. 
Cordrey  was  a  governing  director  of  Messrs.  W.  rr  WiUrox 
and  Co.,  Ltd.,  and  a  partner  with  Mr.  W.  Fl.  Willcox  in  the 
original  busine.ss.  The  funeral  took  place  on  February  3rd, 
at  Lee  Cemetery. 

Prof.  G.  Carey  Foster,  F.R.S. — 'We  regi-et  to  record  the 
death,  which  occurred  at  Rickmansworth,  on  Sunday  last, 
of  Professor  (IJeorge  Carey  Foster.  F.B.S..  J.P.,  in  his  84th 
year.  Prof.  Foster  became  Professor  of  Physics  at  Univer- 
sity College,  Londoiii  in  1865.  and  he  held  that  appointment 
until  1896.  when  he  became  Principal.  He  retired  from 
that  position  in  1904.  He  was  one  of  the  founders  and  pre- 
Kidents  of  the  Physical  Society  of  London,  and  for  several 
years  was  general  treasurer  of  the  British  Association  for 
the  Advancement  of  Science. 


NEW     COMPANIES     REGISTERED. 


WilUam    Beal    &    Co.    (1919),    Ltd.    a52,855).— Private 

company.  Registered  January  29th.  Capital,  £6,000  in  £1  shares.  To 
acquire  the  business  of  dealers  in  gas  and  electrical  fittings  carried  on  at 
2,  Hill  Street,  Birmingham,  by  \Vm.  Beal  &  Co.,  Ltd.  The  subscribers 
(each  with  one  share)  ar<-  -.—A  Pritchett,  Eagle  House,  King's  Norton, 
Birmingham,  managing  director;  \V.  B.  PritcheU,  Eagle  House,  King's 
Norton,  Birmingham,  bank  clerk.  The  first  directors  are :  A.  Pritchett 
(chairman),  VV.  B.  Pritchett,  and  A.  B.  Pritchett.  Registered  office:  2.  Hill 
Street,    Birmingham. 

W.  J.  Furze  &  Co.  (Manchester).  Ltd.  fl52,958L— Pri- 
vate company.  Kegistered  February  4th.  Capital.  £10.000  in  £1  shares 
lf>.300  ord.  and  100  founders).  Electrical  engineers  and  contractors,  sup- 
pliers ->f  eiectririty.  nrriers.  m.inufneturers  of  eleetric  railway,  tramwav, 
snd  other  apparatus.  &e.  The  subscribers  (each  with  one  share)  are : — W 
J.  Furze  &  Co.,  Ltd..  Ti^fKc  Street.  Nottingham;  W.  F.  Furze,  Holn 
\*ictoria  Embankment,  Nottingham,  electrical 
thorpe.  Maple  Grove,  Prcstwich,  near  Manches 
directors  ;   W.    F.   Furze   and   C.   J.    Fox. 


r;    C.    J.    Fox,    Ein 
electrical   engineer.     Fi 


Arthur     Maxwell,     Ltd.     ri-52,9a3)  .—Private     company. 

Registered  February  1st.  Capital.  £100  in  £1  shares.  Electrical  contractors 
and  engineers,  litters,  motor-car  dealers  and  makers.  &c.  The  subscribers 
(each  with  50  sh.ires)  are:— J.  Leitch,  6.  Exeter  Mansions.  N.W.  2;  Mrs. 
S  M.  Maxwell,  2,  Fairhazel  Gardens,  Hampstead,  N.W.  First  directors : 
Mrv.  S.  M.  MaNwll  and  J.  Leitih.  Registered  ofKce :  2,  Fairhazel  Gardens. 
Hampstead,    .\.W.  •  ' 


British     Electron,     Ltd.     (158,030)  .--Private    oompanv. 

Registered  Febru.irv  rith.  Capital  £60.000  in  £1  shares.  To  take  OVM-  thi- 
business  of  the  British  KkKrtron  Co.,  Ltd.,  and  to  carry  on  the  business  of 
manufacturers  of  hydraulically  compressed  iron  and  stix-l  billets  and  tin 
infiot^,  metal  refiners,  de-tinners,  smelters,  engineers,  importers  and  ex- 
porters  ol  and  dealers  in  metals,  metal  scrap,  ores,  and  ferrous  or  non- 
lerrous  substances,  metallurgists,  &c.  The  subscribers  (each  with  one 
share!  are  :— 1^.  O.  Ashworth,  Old  AUev,  Ellesmere  Park,  Eccles,  metal 
relinor;  D.  Davies,  .Avondale,  Ellesmere  Park,  Eccles,  colliery  director;  .^. 
Keating.  51.  Stockport  Koiid,  Manchester,  metal  merchant;  C.  S.  Adams, 
127  Queen's  Road.  Chcctham,  Manchester,  metal  refiner.  The  first  direc- 
tors are:— H.  D.  Ashworlh.  D.  t)avic*,  A.  Keating,  C.  R.  Ad.ims,  J.  W. 
Binns,  G.  A.  Bower,  and  E.  Brierley.  Solicitor :  F.  E.  Osborne,  30,  St. 
Ann  Street,  Manchester. 

Northern    Electric    "Wire    Co.,    Ltd.    (152,976).— Private 

company.  Registered  Feb.-uarv  5th.  Capital,  £15,000  in  £1  shares.  To 
take  over  the  business  carried  on  at  Sedburgh  Mills.  Halifax,  as  the  North- 
ern Electric  Wire  Co.  The  subscribers  (each  with  one  share)  are: — J,  Tet- 
low.  The  Royas,  Clcckheaton,  card  manufacturer;  J.  P.  Horley.  The  Hollies, 
CIcckheaton.  card  maker;  E.  Ellison  Braemar,  Cleckheaton.  tar  distiller;  F. 
Waiker  Wynngrove,  Cleckheaton,  wire  manufacturer.  Subscribers  appoint 
the    directors.      Registered    office :    Sedburgh    Mills,    Halifax. 

Hadi'Arc  Electric  WeldinjJ  Co.,  Ltd.  (152,977).— Private 

companv.  Registered  February  5lh.  Capital,  £200  in  Is.  shares.  To  carry 
on  o.\y-acetylcne,  electrical,  or  other  welding  and  re-welding  in  connection 
with  machinery,  apparatus,  railway,  motor,  shipping,  aircraft,  and  other 
appliances,  or  othi*rwise,  &c.  The  subscribers  (each  with  one  share)  are  :— 
S,  Miles,  30;  Craven  Park,  N.W.  10,  clerk;  Vera  M.  Huthwaite,  270,  South- 
ampton Street,  S.E.  15,  shorthand  typist;  Caroline  Miles,  30,  Craven  Park,, 
N.W.  10,  clerk.  First  directors  not  named.  Registered  office :  Regency 
House,   1,    Warwick   Street,   W. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Commercial  Telephone  &  Electrical  Co.,  Ltd.  (152,988) 

Registered    February   6lh.     Capital,   £2,000   in   £1^ shares. 


First  directors  :  F.  Gardner,  176,  Hvderthorpe  Road,  Clapham 
Park,  S.W. ;  A.  H.  Marshall,  43,  Courtland  Avenue,  Ilford,  Essex.  Regis- 
tered  office :    16,    Fenchurrh    Street,    E.G. 

Harry   AV.    Cox   &   Co.,    Ltd. — Issue   on   January   22nd, 

19VJ.    of    £500   debentures,    part   of    a    series    already    registered. 

Bourne     Valley     Manufacturing     Co.,     Ltd. — Debenture 

dated  January  20ih,  1919,  to  secure  £1,395,  charged  subject  to  prior  mort- 
gage on  property  at  Boscombe  and  the  company's  general  assets.  Holders: 
Cox   &   Co.,    16,    Charing    Cross 

Burmah     Electric     Tramways    &     Lighting     Co.,     Ltd. 

(75,090).— Capital,  £200.000  in  £5  shares  (20,000  prelT  and  20,000  ord,).  Re- 
turn dated  January  14th,  1919.  All  shares  taken  up.  £10,000  paid  on  the 
pref.;   £100,000  considered   as  paid  on   the  ord.     Mortgages   and   charges:    Nil. 

Co.,  Ltd.   (139,086).— Capital. 

£5  each.  1,500  pref.  ord.  shares  of  £1 
each,  and  2.500  ord.  "shares  of  £1  each.  Return  dated  December  31st,  191N. 
100  ord.  shares  taken  up.  Mortgages  and  charges  :  .N'il.  (To  date  of  re- 
turn, company   had  not  commenced    trading.) 


I 


Caerphilly  Electric  Supply 

£6,000    in    4Q0    cum.    prel.    shares   of  i 


CITY     NOTES. 


Metropolitan  District  Railway  Co. — Divi- 

London  Electric    dends    on    the    4    per    cent,     guaranteea 

Railway  stock   for  the  last   half-year   2  per  cent.. 

Dividends.        making  4  per  cent,  for  the  yeaj';  on  the 

43  per  cent,  first  preference  'ii  per  cent., 

making  4^  per  cent. ;  on  the  5  per  cent,  second  prefei-ence 

stock  3i  per  cent.,  mating  5  per  oeat.  for  thie  year,  canying 

forwai'd  £Ql,'i'dl. 

Underground  Electric  Railway  Co. — The  full  interest  to 
December  31st  on  the  6  pei'  cent,  first  cumulative  income 
debenture  stock  is  to  be  paid,  and  the  full  interest  of  3  per 
cent.,  free  of  tax,  on  the  6  per  cent,  income  bonds  of  191S 
for  the  half-year  ended  December  31st,  cairrying  forward 
£36,700. 

City  and  South  London  Railway  Co. — Dividend  on  the 
Consolidated  ordinary  stock  for  the  past  half-year  li  per 
cent.,  making  2  per  cent,  for  the  year,  carrying  forward 
£24,367. 

London  Electric  Railway  Co. — Dividend  2  per  cent,  for  the 
past  half-year  on  the  preference  stock,  making  4  per  c«nt. 
tor  the  year;  li  per  cent,  on  the  ordinary,  making  2  per 
cent,  for  the  year,  carrying  forward  £23,604. 

Central  London  Railway  Co. — Dividend  on  the  undivided 
ordinary  stock  for  the  past  half-year  2J  per  cent.,  making 
4  per  cent,  for  the  year  on  the  preferred  ordinary ;  2  per 
cent.,  making  4  per  cent.;  and  on  the  deferred  ordinary  4 
per  cent,  for  the  year;  carrying  forward  £17,485. 

The   report   for   the   three   years  ende;!- 
Crompton  ?ilarch  31st,  191S.  states  that  the  accounts 

&  Co.,  Ltd.  for  the  year  ended  March  31st.  1916,  have 

already  been  before  the  shareholders,  and 
the  figures  now  presented  include  adjustments  in  regard  to 
capital  expenditure  for  war  punx^ses,  depreciation,  &c.,  for 
that  year.  The  balance  of  profit  and  loss  with  the  amount 
brought  forward  amounts  to  £1'21,9.59;  after  deducting  alio 
cations  to  re,servc  and  dividends  paid  there  is  a  balance  of 
£86,603,  subject  to  excess  profits  duty  and  munitions  levy. 
From  the  above  balance  dividends  for  the  year  to  March  ' 
.01st.  1918,  pa.ssed  at  the  annual  meeting  in  July  must  bo , 
deducted,  leaving  £70,.55O.  The  directors  recommend  plac- 
ing   £15,000   tg   jieserve,    carrying   forward    £61,.560,   subject 
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to  excess  proljts  duty  and  munitions  le\'y.  In  view  of  the 
rise  m  cost  ot  luaterial  and  oi  labour,  which  necessitates  for 
a.  t'iven  output  an  increased  amount  of  working  capital,  and 
of  the  demand  for  gocxis  of  the  company's  manufacture,  the 
dii-ectors  consider  it  necessary  to  increase  forthwith  the 
capital  of  the  company,  and  axe  further  desirous  of  giving 
an  opportunity  to  their  employes  of  investing  in  the  com-  ^ 
pany  .->  shares,  such  shares  to  have  some  preferential  rights. 
A  resolution  is  to  be  submitted  to  tie  shareholders  to  in- 
orea.se  the  registered  capital  from  ie-221,007  to  £500,0<;i0,  of 
which  24.000  shares  of  £1  eaoh  will  be  preference  shai-es, 
i-anking  pari  passu  with  the  existing  preference  shaires  of 
the  oompany,  and  the  balance  wiU  be  ordinary  shares.  Sub- 
ject to  this  resolution  being  approved  by  the  shareholders, 
the  directors  propose  to  resei-ve  the  prefei'ence  shai'es  so 
created  for  issue  to  the  employes  of  the  company  on  the 
terms  that  the  numbex  of  shar-es  to  be  held  by  any  one 
employe  be  limited,  and  that  the  holder  of  such  shares, 
while  in  the  company's  employment,  be  entitled,  in  addition 
to  such  dividend  as  may  be  declared  on  the  preference  shares 
from  time  to  tune,  to  a  bonus  to  be  paid  out  of  the  profits  of 
the  company  equivalent  to  3  per  cent,  per  annum  upon  the 
amoimt^  paid  up  on  such  shares. 


Dublin  United  (Electric)  Tramways  Co.  (1896),  Ltd.— The 

half-yeaxly  report  shows  ±'1I7,492  available  for  dinsion.  In- 
terim dividends  in  August  absorbed  ^22,620,  and  a  final 
dividend  is  now'  recommended  at  the  rate  of  6  per  cent,  pei' 
annum,  making  5  per  cent,  for  the  year,  with  a  bonus  of 
Is.  for  £10  unit  of  ordinary  stock.  The  preference  dividend 
is  G  per  cent,  for  the  half-year.  i:35,000  is  put  to  deferred 
renewal  of  rails  and  cai-s.  and  £15,000  to  general  reserve, 
and  i'l.SoO  is  written  off  investments,  bringing  them  to 
present  market  values.  Dividend,  bonus,  and  sums  set  a«ido 
amount  to  £104,230,  leaving  £13,262  to  carry  forwai'd.  Dur- 
ing the  year  71,008,655  passengers  were  canied,  the  revenue 
being  £443,401,  as  against  66,624,326  passengers  and  £383,83d 
m  1917. 

Edison  Swan  Electric  Co.,  Ltd. — Following  ufx>n  the 
references  to  the  required  new  capital  for  expansion  pur- 
poses, the  Financial  Times  says  that  the  du'ectors  have  now 
definitely  decided  to  ask  holdei"s  of  the  "A"  shares  to 
forego  their  cumulative  preferential  rights  and,  in  addition, 
to  peiTiiit  the  canoellation  of  then-  arrears.  Under  the 
8cheme  put  forward  the  fii'st  preference  will  remain  as  at 
present,  but  the  "A"  and  "B"  shares  wall  be  converted 
into  ordinai'y  capital,  and  an  emission  of  150,000  such  shares 
will  then  be  made. 

Vera    Cruz    Electric    Light    Power    Co. — The   report   for 

the  year  to  December  31st,  1917,  states  that  the  net  profits 

m  Mexico  amoimt  to  £50,611.     Afte-r  meeting  aU  expenses, 

debenture   interest,    and   sinking   fund    charges    there   is   an 

.lAailable  balance  of  £38,266,  plus  £13,314  brought  forward, 

iking   £61,581.     The   directors   recommend   a   dividend   of 

per  cent,  for  the  year,  of  which  5  per  cent,  has  already 

'  f  n   paid,   to  transfer  £10,000  to  depreciation   and  resei-ve, 

.11  id  to  caiTy  fom^aird  £15,331. 

Metropolitan     Railway     Co. — Results    for     1918: — Gross 

radlway  receipts  £1,336,247.  expenditure  £906.565.  misccl- 
laaieous  receipts  £194,261,  total  net  income  £623,943,  plus 
£16,100  brought  forward.  Interest,  rentals,  and  other  fixed 
charges,  and  appropriations  to  renewals,  absorb  £308,910, 
dividends  on  preference  stock  £239,107.  Dividend  on  tho 
ordinary  stock  £1  5s.  per  cent,  for  the  year,  leaving  £19,211 
to  be  carried  forward.  £20,000  has  been  transferred  to  the 
general  renewals  fund. 

City  of  Buenos  Aires  Tramways  Co,   (1904),  Ltd.— The 

report.  Ut  December.  1918,  states  that  the  annuity  payable 
by  the  Anglo- Argentine  Tramways  Co.,  Ltd.,  has  been  re- 
ceived, and  the  net  revenue  for  the  year  amounted  to 
£67,839.  Three  interim  dividend.'?  have  been  paid,  and  a. 
final  dividend  of  Is.  3d  per  share,  making  5  per  cent,  for 
the  year,  less  tax,  is  recommended,  leaving  £5.750  to  put  to 
general  amortisation  fund,  and  £89  to  be  carried  forwai'd. 

Llandudno   &  Colwyn   Bay   Electric   Railway,   Ltd. — For 

the  year  ended  November,  1918.  the  profit,  after  providing 
for  expenses  and  debenture  and  loan  interest,  is  £7,938, 
making  with  the  balance  brought  forward  £8,134.  Of  this 
£1,775  has  been  plaeed  to  sinkins  fund,  £1,500  to  renewals, 
leaving  £4.859.  A  dividend  at  the  rate  of  4i  per  cent,  per 
annum,  less  tax,  is  to  be  paid,  and  £386  carried  forward. 

St.  James  &  Pall  Mall  Electric  Light  Co..  Ltd.— BaLince 

dividend  on  the  7  per  cent,  preference  shares  for  the  half- 
year  ending  December  31st,  1918,  of  3s.  6d.  per  share,  and 
6s.  6d.  on  the  ordinary  shares,  making  with  the  interim  divi- 
dend paid  thereon  a  total  distribution  of  10  per  cent,  for  the 
year. 

Cambridge  Electric  Supply  Co..  Ltd.— The  total  profit 
for  1918  -nas  £7.312,  plus  £2.947  brought  forward.  After 
deducting  debenture  and  other  intei-est  £1.748,  and  placing 
£1,500  to  depreciation  fund  a<'oount.  a  dividend  of  5  per 
oent.  foi-  the  yeaj  absorbs  £4,460,  leaving  £2,552  to  be  cai-- 
ried  forw.Tid. 

_  Parsons  Marine  Turbine  Co.,  Ltd.— Interim  dividend  of 
10  per  cent.,  free  of  tax. 


Calcutta      Electric      Supply      Corporation,      Ltd. — The 

number  of  units  sold  to  consumers  during  the  four  weeks 
ended  December  27th,  1918,  amounted  to  2,000,352,  com- 
jwred  w-ith  1,940,348  units  in  the  coiTesponding  four  w-eeks 
of  1917. 

Central  Electric  Supply  Co. — After  transferring  ^£22,253 
to  depreciation  fund.  £40O  is  written  off  for  discount  -on 
issue  of  debenture  stock,  leaving  a  loss  for  1918  of  £7,  which 
is  deducted  fi-om  the  credit  balance  of  £16  brought  forward, 
leaving  £9  to  be  carried  forward. 

Tottenham    District   Light  &   Power   Co. — Dividends  for 

the  past  half-yeair  at  the  follomng  rates: — 5  i^er  cent,  on 
the  preference  stock,  4^  pei-  cent,  on  the  "A"  stock,  and 
3  jier  cent,  on  the  "  B  "  stock,  all  less  income-tax. 

Telegraph    Construction    and    Maintenance    Co.,    Ltd.-;— 

In  addition  to  the  interim  dividend  of  5  per  cent,  paid  in 
July  last,,  a  fui-ther  dividend  of  10  per  cent.,  together  with 
a  bonus  of  12s.  per  share. 

"stock  Exchange  Notice. — Application  has  been  made 
to  the  Committee  to  allow  the  fallowing  to  be  quoted  in  the 
Official  list : — 

Crompton  &  Co.,  Ltd.- — Ordinary  shares  of  £1  each,  fully 
paid ;  preference  shares  of  £1  each.  fuUy  paid ;  and  £150,000 
6  per  cent,  first  mortgage  registered  debentures  (£100  and 
£50). 

International    Light    and    Power    Co. — Dividend    of   16J 

l>er  cent.,  less  British  income-tax,  on  the  preference  shares 
for  a  period  of  33  months  in  full  pajnnent  of  accrued  arrears 
of  dividend  to  December  31st,  1918. 

National   Gas  Engine   Co.,  Ltd. — Final  dividend  3|  oer 

cent,  on  ordinary  shares,  making  7J  per  cent,  for  the  year, 
and  a  bonus  of  Is.  per  share,  free  of  tax. 

National  Electric  Supply  Co.,  Ltd. — Net  profits  for  1918 
£13,080,  plus  £16«J  brought  forward;  total,  £13.240.  Divi- 
dend 2s.  6d.  per  share,  making  5s.  for  the  year,  carrying  for- 
wai'd £242. 

Marconi    Wireless    Telegraph     Co.     of     America. — The 

financial  Press  announces  a  dividend  of  5  per  cent.,  less  tax, 
on  the  capital  stock. 

Crossley  Bros.,  Ltd. — Final  dividend  4§  per  cent,  actu'il 
on  the  ordinary  shares,  making  7i  per  cent,  for  the  year. 


STOCKS     AND     SHARES. 


ToESD.w  Evening. 
Some  degree  of  normality  having  been  estabUshed  in  the 
world  of  Tube  railways,  it  is  again  possible  for  London  to 
go  about  its  bu.siness  as  beiore,  and  the  Stock  Exchange, 
Uke  the  rest  of  us,  is  able  to  resume  work  within  ordinary 
hours.  But  the  strikes  made  little  difference  to  share  prices 
in  the  railway  lists.  These  are  dividend  markets  to-day,  and 
the  imexpected  declaration  of  a  full  3  per  cent,  on  the  In- 
come bonds  of  the  TJndei-ground  Electric  Railways  had  a 
smart  effect  upon  the  price,  sending  it  up  with  a  rush  to 
97  before  a  point  reaction  took  place.  The  dividend  makes 
5  per  cent,  for  the  year,  but  the  3  iJer  cent,  just  announced 
is  held  to  be  a  return  to  the  6  per  cent,  per  annum  rate,  and 
at  96,  cum  div.,  the  return  works  out  to  6i  per  oent.  on 
the  money.  As  it  is  free  of  tax,  this  is  equal  to  9  per  cent., 
less  tax  at  6s.  in  the  £.  We  work  out  the  dividend,  in  our 
tables  overleaf,  on  the  strictly  collect  basis  of  5  per  cent, 
for  the  year. 
For  the  full  year  1918,  Central  London  deferred  stock  gets 

4  per  cent.,  as  against  3  per  cent,  in  1917,  and  the  London 
General  Omnibus  dividend  is  raised  from  7  per  oent.  to  8 
per  cent.  The  City  &  South  London,  with  the  London 
Electric,  pay  2  per  "cent,  for  1918,  a  rise  in  each  case  of  J 
per  cent,  on  the  year.     District  second  preference  will  have 

5  per  cent,  for  1918,  a  gain  of  2  per  oent.  over  1917;  the 
District  carry  forward  of  £21,300  is  about  £7,700  less  than 
that  in  the  previous  twelvemonth,  but  the  London  General 
Omnibus  carries  forward  £60,900,  or  £22,000  more  than  in 
1917.  Quotations  for  the  Tube  stocks  have  mostly  moye(l 
up  since  a  year  ago.  Districts,  for  instance,  at  28i  croing 
against  15^  in  December,  1917,  and  Underground  Incomes 
at  %  showing  a  rise  of  14*  in  as  many  months. 

The  St.  James'  &  Pall  Mail  Co.  has  declared  its  dividend 
and  the  prices  of  the  shares  remains  unaltered  at  7i.  'The 
declaration  was  received  with  a  certain  amount  of  relief, 
because  it  is  certainly  better  than  was  expected.  Lively 
dealings  have  sprung  up  in  Westminster  Electric  new 
shares.  The  oW  issue  is  quoted  61  ex  rights,  and  the  new 
are  being  dealt  in  on  the  basis  of  i-i  premium.  City  of 
London  ordinary  reacted  to  12J.  bat  otherwise  the  hst  of 
electric   lighting    shares   is   steady.     Edison    &   Swan    "A" 
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shaiM  have  eased  off  to  ISs.  Cd.  A  good  deal  of  curiosity  is 
expressed  as  to  what  the  detiuite  proposals  are  likeJy  to  be 
for  re-arraugeinent  ot  the  capital.  Nothing  further  is  known 
than  was  announced  some  weeks  aj^o.  It  is  thought  in  the 
market  that  the  airangeitients  to  be  made  may  be  a  little 
less  what  some  jieople  c;ill  di-astic  in  regard  to  the  dividend 
on  the  "  A  "  shares,  but  it  is  impossible  to  say  yet  pre- 
cisely what  scheme  v.il\  be  forumlated.  Meanwhile,  it  will 
be  as  well  to  accept  unofficial  statements  with  considerable 
resftive.  General  Klectric  ordinary  lost  os.,  but  otherwise 
tlie  manufacturing  group  is  lirm.  NewcasUeon-Tyae  Elec- 
tric oidinary  re'-eiled  to  '223.  6d. 

Few  changes  have  occuned  in  the  list  of  telegraphs  anil 
telephones.  Globe  ordinary  fell  "is.  6d.;  Easteim  ordina.i-y 
is  a  point  higher;  Telegraph  Constructions  axe  10s.  up,  while 
Calieoders  went  back  to  lOj,  a  reaction  of  5s.  Marconis  ai-e 
quiet.  Amorican  Marconis  at  30s.  have  rallied  a  little  fro|m 
the  weakness  that  occurred  as  a  result  of  the  dividend  dis- 
apporntmeut. 

The  foreign  group.  I'ontinues  irregular,  Mexican  light  and 
I'owed-  preferred  advancing  to  50,  althoaigh  the  company'.-i 
first  mortgage  bonds  are  another  2  points  lower  at  65i. 
Canadian  General  Electrics  have  risen  3  to  118},  and  San 
Paulo  Electnc  fir.st  mortgage  bonds  at  86  are  higher.  On 
the  other  hand.  Vera  Cruz  debentm-e  stock  fell  4  points  to  84. 

Thexe  is  not  much  doing  in  rubber  shares,  speculative  in- 
toresrt  in  them  having  been  diverted  into  the  popular  oil 
group.  .Armaments,  with  ii'on  and  steel  shares,  aa-e  better, 
probably  on  the  settlement  of  some  of  the  minor  strikes  that 
have  occurred  recently.'  Base-metaJ  shares  are  steady,  show- 
ing httle  movement  one.  way  or  the  other.  The  Government 
is  expected  to  come  to  the  aid  of  the  tin  mining  companie.s 
in  CornwaU,  and,  in  consequence,  a  few  of  the  leading 
ahaies  have  strengthened  during  the  past  few  days. 


SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

Hous  Electricity  Companies. 

Dividend  Price 

. ' .  Feb.  U,  Yield 

1916.  1917,  1919.     Rise  or  fall.      p.o. 

Brompton  Ordinary 9       10  7|  —  £6  15    7 

Charing  Cross  Ordinary     . .        . .       S         4  3|  —  5  10    4 

do.       do.       do.       4iPret...       44       4i  8^  —  6    8    7 

Chelsea 3         6  4  —  6    5    4 

City  of  London         8         8  12?  —i  6    5    6 

do.       do.    6  per  cent,  Pref.  ..66  lOJ  —  5  18    .5 

County  of  London 7         7  11  —  673 

do.          do.      6  per  cent.  Pref.        6         6  inj  —  .1  18    5 

Kensington  Ordinary         ....       6         7  6  --  .';  IB    8 

London  Eleotrio        Nil     Nil  IS  Nil 

do.       do.     6  per  cent.  Pref...       4         fi  4  -  fi    6    0 

Metropolitan B         4  8  6  13    4 

do.         4*  per  cent.  Pref.    . .       4J       44  8i  —  6  18    6 

St.  James' and  Pall  Mall  ....       8         9  7j  —  6    4a 

South  London           .6         6  3  —  6  13    4 

South  Metropolitan  Pre! 7         7  21/-  —  6  13    4 

Westminster  Ordinary       ..        ..       7         9  BJxd  —  6  11    0 
Teleobathb    akd    Teusphones, 

Anglo-Am.  Tel.  Pref 6         6  98}  —  6    1  10 

do.            Def 14       li  22  —  7  12    0 

Chile  Telephone       8         8  7*  —  668 

Cuba  Sub.  Ord 7         7  10?  -  'e  10    4 

Eastern  Extension 8         8  15J  —  *5    .1    3 

Eastern  Tel.  Ord 8         8  1584  +1  *.■;    1    0 

Globe  Tel.  and  T.  Ord 7        7  14J  —  J  '4  I'.l    1 

do.        do.        Pref 6         6  104  —  5  14    3 

Great  Northern  Tel 24         22  32  —  6  17    6 

Indo-European          13        13  58  —  5  12    0 

Marconi           15        20  4g  —  4    6    7 

Oriental  Telephone  Ord 10         10  24  —  4    0    0 

United  R.  Plate  Tel 8         8  7i  —  •5    17 

West  India  and  Panama  ..        ..      6d.      1/3  18  —  *3  n    6 

Western  Telegraph            ....       8         8  16f  —  M  16    3 

Home    Rails, 

Central  London  Ord.  Assented   ..44  654  —  622 

Metropolitan 1  .30  -h  J  4    3    4 

do.          District          ..         ..      NU      NU  27*  —  Nil 

Underground  Electric  Ordinary..     Nil      Nil  3^  —  Nil 

do.              do.       "A"        ..     NU     Nil  10/i5  -f9d.  Nil 

do,              do,       Income   ..6         4  96  -(-44  *5    4    -2 
FoKEioH    Tbams,    Ac, 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  «  —  664 

Anglo-Arg.  Trams.  First  Pref.     . .       54       54  3f.'  —  — 

do.           do.      2nd  Pref.        . .        54        —  Si  —  — 

do.           do.      6  Deb 5         5  71j  —  6  lit  10 

Brazil  Tractions       —       —  .554  —  — 

Bombay  Electric  Pref 6         6  IDjxd  +  i  5  11    7 

British  Columbia  Elec.  Rly.  Pfce.       6         5  654  —  7  12    s 

do.               do.        Preferred      Nil     Nil  47                   -I  Nil 

do.               do.        Deferred       Nil     Nil  43!|  —  j  Nil 

do,               do.        Deb.      . ,        4i        «  82  —  '  6  17    8 

MeiicoTramsSper  cent. Bonds..      NU     Nil  634  —  Nil 

do.          6per  cent.  Bonds..      Nil     Nil  61  —  Nil 

Mexican  Light  Common  ..        .,      Nil     Nil-  37  —  Nil 

do.             Pref Nil      Nil.,  50  -H  Nil 

do.            Ist  Bonds..        ..      Nil     Nil  654  —2  — 

MANtrFAOTTBUlO     CoMPAHIES. 

Babeook  4  Wilcox            ....       15       IS  3S  —  .1  17    6 

British  Alominium  Ord 10       10  1+^  —  6  10    5 

Britdsh  Insulated  Ord 20       20  2i  —  4    9    0 

British  Westinghouse  Pref.        . .         7J       74  24  —  J.  6    0    0 

Callenders 20       25  lOJ  —  5  16    3 

do.        64  Pref 5          5  sl  —  524 

Castner-Kellner        22        20  3/„  —  5  16    3 

Edison-Swan,  "  A "             . .        . .        —        —  18/6  —1/6  — 

do.      do.    4  per  cent.  Deb.    . .          4          4  74*  —  6    6    0 

Eleetric  Construction        . .        . .         74      10  1^^  —  8    8    6 

Gen.  Elec.  Pref 6         6  lOJ  —  6    6  10 

do.        Ord 10        10  lli  —  i  »5  14    3 

Henley 25        25  2^  —  6     S    U 

do.    44Pr6l *i       H  *'  —  5  12    6 

Indla-Bubber 10        10  17  —  *6  17    8 

Riemens  Ord 10       —  64  —  •8    3    4 

Tclesrarh  Con 20        20  481  +X  '4  17    6 

*  DiTidonds  paid  free  of  Income  Tax. 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  maJiint;  use  of  the  figures  appearing 
in  the  followinj;  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday, 

February  12th. 

CHEMICALS.  Ao. 

Laleel 

Price. 

IVirtnight'n 
Ino.  or  Deo. 

a  Acid,  Oxalio 

per  lb, 

1/5 

a  Ammoniac  Sal        

per  ton 

£80 

a  Ammonia,  Muriate  (large  crystal) 

,, 

£78 

a  Bisulphide  of  Carbon 

„ 

a  Borax 

„ 

a  Copper  Sulphate 

„ 

£50 

£10  dec. 

a  Potash,  Chlorate 

per  lb, 

1,9 

3d.  dec. 

0       ,,       Percblorate 

„ 

1,9 

a  Shellac          

per  owt. 

*13  10s. 

Ifla.  dec. 

a  Sulphate  of  Magnesia      .. 

per  ton 

«5 

a  Sulphur,  Sublimed  Flowers 

,, 

£8.) 

a       „         Lump      

,, 

as:. 

a  Soda,  Chlorate       

per  lb, 

IM. 

•<\.  "1.-. 

a      ,.      Crystals        

per  ton 

17u, 

a  Bodiom  Bichromate,  oaeka 

per  lb. 

METALS,   Ac. 

c  Brass  (rolled  metal  2-  to  12-  basis) 

per  lb, 

1/ia 

c      „     Tubes  (solid  drawn) 

,, 

1/3.'.  to  l/3i 

id.  dec. 

c      ,1     Wire,  basis 

,, 

1/2 

c  Copper  Tubes  (solid  drawn) 

,, 

1/5?  to  1/Gi 

U\.  ilec. 

g      „       Bars  (best  selected) 

per  ton 

i:i:)2 

g      „       Sheet          

,, 

£U-i 

g      „       Rod  

,, 

£132 

d      1,       (Electrolytic)  Bars 

,, 

£100 

1-5  dec. 

d      „                „             Sheets     .. 

,, 

£161 

J      „                ,1             Wire  Rods 

,, 

£110 

iT.  dec. 

d      „                „             H.C,  Wire 

per  lb. 

I/IS 

.',(1.  dec. 

^Ebonite  Rod 

„ 

3/- 

f       „       Sheet         

„ 

2/6 

n  German  Silver  Wire 

,, 

2/6 

h  Gutta-percha,  fine 

,, 

11/- 

h  India-rubber,  Para  fine   . . 

,, 

2Pi 

.id.  dec. 

i  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

I     „    Wire,  galv.  No.  8,  P.O.  qual. 

,, 

£40 

g  Lead,  English  Pig 

,, 

g  Mercury 

per  hot. 

Nom. 

a  Mica  (in  original  oases)  small  . . 

per  lb. 

9d.  to  4/6 

«      ,,                ,,            ,,      medium 

,, 

5/-  to  10/. 

«      „                „            „      large  .. 

■• 

12,6  to  25-/4  np. 

J  Silicium  Bronze  Wire     . . 

per  lb. 

1/7 

r  Steel,  Magnet,  in  bars 

per  ton 

«  Tin,  Block  (English) 

,, 

±■224 

£19  dec. 

R    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

4/- 

Qnotations  supplied  by— 


a  Q.  Boor  &  Co. 
c  Tbos.  Bolton  &  Sons,  LM> 
d  Frederick  Smitb  &  Oo. 
c  F.  Wiggins  &  Sons. 
f  India-Rabber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare. 
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New  Belgian  Companies.— AmonR  the  new  oorajwiuics 

recently  formed  in  Belfrium  in  connection  with  the  generation  and 
distribution  of  electricity  are  the  Societe  !de  la  Centraie  ElectriqiiR 
de  Leifrnon,  formed  at  Leijjnon,  and  the  Socirte  Co-operative 
Centraie  Hydro-electrique  des  Grands  Etanffs,  of  Cierreux-Rovigny. 

Safety    First.  —  As    evidence  of    the   necessity    which 

exists  for  immediate  action,  the  latest  published  returns  show,  says 
the  British  Industrial  "Safety  First"  Association,  that  in  lill4 
969  persons  were  killed  and  H7,0-1.t  were  injured  by  accidents  in 
workshops  and  factories  alone,  a  large  proportion  of  which  would, 
undoubtedly,  have  been  prevented  had  those  who  became  casualties 
been  educated  in  matters  pertaining  to  their  own  safety.  Millions 
of  pounds  paid  in  compensation,  and  huge  sums  of  money  lost  to 
workers  as  wages,  might  have  been  saved  and  utilised  to  better 
advantage,  and  untold  suffering  have  been  obviated.  The  aim  of 
the  Association  is  to  render  the  industrial  community  "  Wreckless, 
not  Reckless." 

Electrically  Illumioated  Christmas  Tree  in  War  Zone. — 

Coblenz  saw  its  first  electric  Christmas  tree  on  Christmas  Eve.  It 
was  set  np  in  the  plaza  along  the  Rhine,  directly  in  front  of  the 
headquarters  of  the  Third  Army.  The  tree,  which  was  iO  ft.  high, 
was  decorated  with  red,  white,  and  blue  ribbons  and  was  trimmed 
by  Army  nurses.  It  was  placed  in  position  by  m.embers  of  thp 
Thirty-Seventh  Engineers.  Red,  white,  and  blue  incandescent 
lights  covered  the  tree,  at  the  base  of  which,  in  letters  3  ft.  high, 
were  the  insignia  of  the  Third  Army.  The  electricity  was  furnished 
by  a  portable  plant  taken  to  the  spot  by  American  troops.  The 
Seventy-Third  Field  Artillery  gave  a  concert  when  darkness  fel! 
aud  the  tree  was  lighted  up.  The  large  building  housing  th'^ 
headquarters  of  the  Third  Army,  as  well  as  smaller  structures 
erected  by  American  troops,  all  bore  cro.9ses,  which  were  lighted 
the  evening  before  Christmas  and  on  Christmas  evrenin-g-. — America:: 
Electrical  Ret^iew. 

L.C.C.  Elections. — In  an  ad(3ress  to   members  of  tlie 

Constitutional  Club,  last  Friday.  Lord  Downham  said  that  there 
was  very  little  divergence  of  policy,  programme,  or  feeling  between 
the  Municipal  Reform  Party  and  the  Progressives.  He  said  that 
they  both  aimed  at  raising  the  general  standard  of  life  and  happi- 
ness of  London  citizens.  Both  had  a  forward  policy  with  regard  to 
homsing,  health,  tramways,  and  electricity  in  biilk.  and  they 
desired  the  L.C..C.  to  be  k  model  employer  ot  labour. 
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PARALLEL  CONNECTION  AND  VOLTAGE  REGULATION  OF  LARGE  MERCURY  RECTIFIERS. 


\Vhep.l  DansioiTDcrs,  motoiu,  and  generators  are  conoemed 
rhere  must  be  a  whole  series  of  designs  and  sizes  to  suit 
\toous  output  requirements,  and  different  supply  Toltages 
and  frequencies,  but  this  is  not  the  case  when  mercury  recti 
tiers  are  conceiued.  The  range  of  cont^tions  which  neces- 
sitates '20  or  3U  patterns  of  transformers  rnay  be  covered 
by  two  or  even  by  a  single -type  of  rectifier.  The  modem 
high-power  mercurv'  rectifier  consists  essentially  of  a  cylin- 
drical steel  vessel  with  six  ano<les  pas.sing  through  the  cover 
and  a  cathode  at  the  bottom.  The  only  gradation  which 
could  be  arranged  on  the  basis  of  power  and  voltage  would 
be  to  increase  the  dimensions  of  the  electrodes  with  increas- 
ing current,  and  to  increase  the  distance  between  electrodes 
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Fig     1. 

u  1th  mcreasnrg  voitagt  Experience  shows,  however,  thai 
any  saving  of  material  efiected  m  this  manner  is  more  than 
iilset  by  increased  cost  of  manufactirce.  As  a  matter  of  fact, 
ttie  same  spacing  of  electrodes  will  serve  such  a  wide  volta.ge 
range  as  65  to  650  volts,  and  there  is  httle  practical  advantage 
in  adapting  the  electrodes  to  a  number  of  current  values. 
The  frequency  of  the  primarj-  .\.c.  supply  has  no  influence 
on  the  rectifier.  For  these  reasons,  says  IJela  Schafer  {Elekt. 
Zeitschrift)  the  Glanis  Eectifier  Co.  has  standardised  onlv 
two  .sizes  of  .steel-clad  rectifier,  for  2.50  and  500  amperes  re- 
spectively; the  D.c.  voltage  can  be  arranged  to  have  any 
value  between  110  and  800  volts.    Higher  current  output  is 


Fig.  3. 


Fig.   4. 


obtained  by  parallehng  several  rectifiers,  and  the  relative 
merits  of  various  systems  of  connection  and  regulation  are 
discussed  in  this  article. 

Parallel  operation  of  several  rectifiers  offers  no  paiticulair 
difficulties.  Once  the  vacuum  has  been  reduced  to  a  per- 
manently low  value,  the  pressure  drop  in  the  arc  is  practi- 
cally constant  at  16  to  18  volts  down  to  the  lowest  current 
value.  The  negative  characteristic  of  the  rectifier  arc  is  only 
slightly  in  evidence,  the  voltage  di'op  in  the  arc  increasing  by 
only  a  volt  or  two  as  the  current  decreases.  Hence  the 
requisite  ballast  may  be  provided  by  a  small  choke  coil. 
There  are  a  number  of  alternative  connections  which  secure 
satisfactory    current    distribution    without    sacrifice    of    effi- 
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ciency  or  power  factor,  and  the  choking  coil  may  be  utihsed 
for  voltage  regulation.  If  each  rectifier  be  provided  with  its  own 
transformer,  as  in  fig.  1,  the  voltage  drop  of  the  transfonner 
secures  uniform  division  of  load,  without  the  use  of  a  choking 
ooU.  k\sa,  this  arrangement  yields  the  lowest  voltage  drop 
between  light  load  and  full  load  (leaving  out  of  consideration 
for  the  present  certain  special  connections  which  are  con- 
sidered later).  The  provision  of  a  number  of  small  trans- 
formera  instead  of  one  large  one  of  the  same  total  capacity 
involves  higher  capital  outlay,  but  provides  greater  aecurity 
of  operation. 


Another  arrangement  wtueh  yields  satisfactory  parallel 
operation  without  the  use  of  choke  coils  is  shown  in  fig.  2. 
where  a  number  of  secondai-y  windings  are  used  in  eon 
junction  ■nith  a  single  primary.  The  stray  reactance  is  a 
iiiinimnm  when  the  load  is  the  same  in  each  current  branch, 
hence  there  is  a  tendency  for  this  condition  to  be  main- 
tained automatically.  In  both  cases  represented  by  figs.  1 
and  2,  a  single  rectifier  or  any  desired  part  of  the  group  may 
be  placed  in  commission.  Ari  arrangement  which  is  electri- 
cally equivalent  to  those  of  figs.  1  and  '2  is  shown  in  fig.  3, 
where  uniform  current  distribution  is  obtained  by  choking 
coils  with  special  auxihary  windings  which  are  not  connectefl 
in  series  but  short  circuited  in  seiies;  here  again,  unequal  dis- 
tribution of  load  between  the  several  rectifiers  sets  up  volt- 
ages  in    the   choking    coils    which    re-estali!i?h    balance.     .\\i 


equally  good  result  is  obtained  by  the  arrangement  shown  m 
fig.  1,  where  the  auxihary  windings  are  not  connected  in 
series  but  short  circuited  dii'ectly  on  to  each  choking  coil. 
In  all  the  arrangements  so  far  illustrated,  the  busbar  voltage 
varies  very  little  if  the  number  of  rectifiers  in  service  be  pro- 
IJortional  t<3  the  load.  With  all  the  rectifiers  in  parallel,  the 
total  volt.age  variation  from  light  load  to  fuU  load  is  6  to  10 
l>er  cent. 

The  connections  in  figs.  1  to  4  are  equally  afpplicable  to 
single-phase  or  polyphase  rectifiers,  but  w-here  six-phase 
rectifiers  are  operated  in  parallel  one  would  (in  the  interests 
of  econoroy)  wind  aU  six  phases  on  the  three  hmbs  of  a 
single  core  (fig.  5),  rather  than  use  six  single-phase  choke 
coils.    Of    the    various    possible    arrangement    of    six-phase 
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Fig.  10. 


Fig.  11. 


Fig.  12. 


choke  coUs,  that  in  fig.  5  gives  the  lowest  pressure  drop.  The 
characteristic  feature  of  this  arrangement  is  that  the  iron 
core  is  magnetised  in  the  same  sense  by  the  three  successive 
phase  currents,  i.e.,  the  magnetisation  is  nearly  sinusoidal. 
Ballast  choke  coils  without  short-circuit  windings  cause, 
however,  considerable  voltage  drop,  which  varies  according 
to  the  selected  choke  voltage  and  the  load  voltage,  between' 
14  and  20  per  cent.  The  importance  of  the  connections  chosen, 
as  regards  the  parallel  oi>eration  of  several  rectifiers,  is  shown 
in  fig.  6,  which  refers  to  a  group  of  thi'ee  rectifiers  for  cur- 
rents up  to  1,5(X)  amp.  (total)  at  320  volts.  Curve  I  shows 
the  voltage-current  characteristic  with  connections  as  in 
fig.  2;  and  cui-ve  II  relates  to  fig.  5.  with  equal  transformer 
voltage  and  the  use  of  choking  codls  which  absorb  40  volts 
when  traversed  by  the  normal  anode  current  at  50  cycles  per 
second.  Higher  volta.ge  drop  may  be  desu-able  if  the  rectifier 
is  to  be  operated  in  parallel  with  old-fashioned  motor  genera- 
tors, but  the  connections  in  figs.  1  to  4  are  suit-a.bl6  for  use 
where  new  machines  are  employed,  having  small  voltage 
drop  between  no  load  and  full  load.  By  using  a  suitable 
inductive  resistancje  instead  of  short  ch'cuiting  the  auxiliary 
•windings,  the  voltage  drop  of  the  regulator  may  be  given 
any  desired  value  between  6  per  cent,  and  20  per  cent.,  ajad 
thus  adapted  accurately  to  parallel  operation  with  d.^. 
dynamos. 

Fig.  7  shows  an  arrangement  of  anode  choking  coils  for  a 
six-phase  rectifier,  using  only  two  cores  instead  of  three, 
as  in  fig.  5.  .All  six-phase  coils  magnetise  tlie  core  in  the 
.same  direction,  so  that  there  is  good  interUnking  and  over- 
lapping of  effects.  The  small  magnetic  leakage  between  the 
individual  coils  ensures  good  parallel  operation  with  medium 
voltage  drop  on  the  d.c.  side. 

The  parallel  connection  of  choking  coils  reduces  the  efii- 
ciency  by  less  than  1  per  cent.,  and  the  same  applies  to 


192 


THK 


:  U- 


ECTRICAL    REVIEW.  :  v„i,  s^.   x.,.  l-.i.-.i,  fkbuvakv  i  i,  i9u>. 


puwei-  lact-oi.  f-xccpi  iu  the  eas<j  represented  by  lig.  i,  v/haa 
the  power  factor  is  reduced  by  from  3  to  5  pei  cent.,  accord- 
ing to  the  size  ot  the  choking  coil.  Nonually  th<<  power 
lactor  of  the  rectitier  is  from  0.9  to  0.96. 

ConnectioKS  jot  Voltage  ConUol. — ^The  rigid  ratio  between 
tho  A.c.  and  d.c.  voltage  of  the  rectifier  necessitates  an  altera- 
tion in  the  applied  a.c.  voltage  if  the  rectified  voltage  is  to 
be  varied.  The  a.c.  voltage  may  be  varied  either  by  alteriuy 
the  number  of  effective  primary  or  secondary  turns  in  th.- 
ti-ansformer  (tig.  S),  oj-  by  an  auxiliary  tr;in>ronu«^r  of  variable 
number  of  turns  or  louplinv;.  In  the  laltfr  ias<>  an  induction 
regulator  (fig.  9)  or  a.  translonnei-  with  plunger  core  (fig.  10) 
may  be  used. 

In  the  larger  rectilicr  in.staJlatious,  induction  regulatois 
have,  hitherto  beeji  used  aJniost  invariably  for  voltage  control. 
if  suitably  arranged,  the  regulator  is  not  afiected  by  the 
operation  of  the  rectifier,  even  if  it  be  connected  on  the 
li>\v-voltase  sdde  and  carries  only  puLsating.  rectified  current 
111  its  windings.  In  smaller  installations,  the  arrangement 
shown  in  tig.   11  may   be  used,  in   which  voltage  regulatimi 


Fig.  13. 


Fig.  14. 


is  effected  by  choking  coils  with  plunger  cores.  This  is 
suitable  for  charging  stations  of  from  10  to  '20  kw.,  where  it 
is  less  a  matter  of  maintaining  a  definite  voltage  than  of 
hmiting  the  charging  current. 

Where  several  rectifiers  are  to  be  connected  in  parallel,  it 
is  advantageous  to  provide  the  existing  anode  choke  coils 
with  additional  windings,  and  to  short  circuit  the  latter 
through  the  regulating  choing  coils,  as  in  fig.  12.  This 
aiTangement  results  in  considerable  improvement  in  power 
factor  and  in  better  regulation.  The  trend  of  the  rectified 
voltage  is  shown  in  fig.  13.  Connections  as  in  fig.  11  yield 
slightly  divergent  voltage  lines;  whereas  the"  coimections 
shown  in  fig.  1'2  yield  curves  which  axe  practically  parallel 
(making  possible  better  utilisation  of  the  regula,ting  coil). 
Fig.  13  shows  also  that  any  desired  voltage  within  the 
range  Ac  is  obtainable  between  the  loads  ;',,  i,  corresponding 
approximately  to  full  load  and  half-load.     The  good  regula- 


voltage  is  almost  constant  between  hght  load  and  full  load, 
with  a  luaximuin  drop  of  '2  to  3  pel-  cent.  The  requisite 
power  rating  of  the  choking  coil  is  about  10  pei  cent,  that 
of  the  main   transform>ir  power. 

The  system  of  compounding  illustrated  by  fig  17  permits 
the  voltage  drop  to  be  made  zero  or,  if  required,  yields  a 
j'ectified  voltage  which  increases  with  load  The  counectiona 
employed  are  an  elaboration  of  those  used  in  fig.  14,  a 
.lioking  coil  being  connected  in  series  with  the  winding 
of  the  auxiliary  traiisfonuer  and  provided  with  a  coil  exciteil 
by  re<-tified  ciurout  (see  heavy  lines,  fig.  17).  .\3  the  load 
on  the  rectifier  increases,  so  does  the  unidirectional  saturatioai 
of  the  core  of  the  choking  coil,  hence  there  is  less  throttling 
<tVect,  and  theiefore  a.  rise  in  voltage  on  the  field  winding 
(.if  the  auxihary  transformer.  Tho  auxiliary  voltage  (positive 
or  negative,  accoi^ding  to  the  connections  adopted)  is  thua 
increased,  and  the  curve  of  riHtified  voltage  he*  within  the 
limits  shown  in  tig.  18.  The  compounding  action  may  ba 
("ipla.ineil  in  greater  dftiiil   h\    k'I'.'I-  im  »■   i,,  ti^v    I'.i,   in   which 
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the  choke-voltage  e  is  .shown  as  a  function  of  the  total 
ampere-turns.  If  the  main  current  coil  carries  no  current 
(rectifier  on  light  load)  a  relatively  small  alternating  current 
!  (1  in  the  a.c.  windings  develops  a  considerable  voltage  drop, 
say,  o.  If,  however,  the  rectifier  be  loaded,  so  as  to  produce 
a  steady  saturation  of  tho  iron  core  of  the  choke  coil  coi'- 
responding  to  point  c  (fig.  19),  then  the  same  alternating 
current  as  before  can  now  produce  only  a  small  field  va.ria- 
tion,  say,  b.  The  decrease  in  choke  voltjige  is  therefore 
in  the  ratio  a:  h,  and  the  voltage  of  the  auxiliary  transformer 
is  corres^iondingly  inca-eased. 

It  is  merely  a  question  of  dimensions  in  order  to  obtain 
10  to  1.5  per  cent,  increase  in  voltage  from  no  load  to  full 
load,  so  as  to  compensate,  foi'  instance,  for  pressure  droi> 
in  a  long-  feeder.  Provided  that  the  primaiy  voltage  is 
constant  or  iieai'ly  so,  the  connections  shown  in  fig.  17  re- 
place a  high-s[)eed  voltage  regulaitor.  In  tiamw-ay  and  similar 
service  where  there  are  rapid  and  considerable  changes  'ii 
load,  inertia  effects  are  apt  to  give  trouble  in  mechanical 
regulators,  and  the  arn-angement  shown  in  fig.  9  offers  con- 
siderable advantages. 

As  regards  the  lower  limit  of  voltage  regulation,  this  may 
be  continued  to  zero  without  interrupting  the  rectifier  action. 


Fig.  15. 


Fig.  16. 


Fio.   19. 


tion,  small  loss,  and  simplicity  of  the  regulable  choking  coil 
make  it  very  suitable  for  small  and  medium-sdzed  installa- 
tions. 

The  anode  choking  coils  used  for  the  parallel  connection  of 
'.several  rectifiers  can  be  used  advantageously  for  voltage  re- 
gulation by  using  them  in  the  form  of  auxihary  ti-ansformexs 
(fig.  14),  the  secondaries  of  which  are  in  series  with  the 
anodes,  whilst  the  primaries  are  connected  to  aid  or  oppose 
the  main  tran.sformer.  Three  voltage  steps  are  thus  obtained 
as  shown  in  tig.  15.  The  middle  step  is  obtained  by  short 
circuiting  the  primary  windings  on  themselves;  the  main 
transfoi-mer  generally  makes  possible  two  voltages  in  the 
ratio  1 :  "2  which  yield  another  two  pressure  stages,  as  shown 
by  the  dotted  lines  in  fig.  15.  Finally,  if  desired,  a  small 
regulatoi'  of  the  type  alieady  described  may  be  used  to  pro- 
vide voltages  intemiediate  betw'een  the  five  steps.  The  effi- 
cacy of  the  anode  choking  coils  as  regards  parallel  working 
is  not  reduced  by  using  them  as  auxiliai-y  transformers. 

The  connections  shown  in  fig.  16  (due  to  J.  Kubler,  of 
Brown,  Boveri  &  Co.)  are  interesting  in  connection  with  volt- 
age regulation.  The  two  low-voltage  windings  form  two  star- 
connected,  three-phase  systems  displaced  60  deg.  in  phase. 
When  the  rectifier  is  in  action,  there,  flow  through  the  two 
neutral  conductors,  undulating  currents  the  direct-cunent 
components  of  which  do  not  magnetise  the  solenoid  choking 
coil  owing  to  the  opposing  connections;  on  the  other  hand, 
the  ampere-turns  of  the  altemating-cunent  components  add 
together  and  produce  powerful  throttling  effect.    The  rectified 


provided  that  the  cathode  then  be  excited  permanently  by  an 
auxihary  arc. . 

In  the  municipal  electricity  woirks  at  Plirsehbei-g,  there 
are  three  mercm'y  rectifiers  (one  in  reserve),  each  rated  at 
540  amp.,  465  volts.  At  full  load  of  500  kw.,  two  i-ectifiers 
a.re  in  circuit,  and  these  (alone  or  in  conjunction  with  a, 
storage  battery)  feed  the  lighting  and  power  network.  Volt- 
age regulation  within  a  range  of  about  10  per  cent,  is  obtained 
by  an  induction  regulator  connected  in  series  with  the  six- 
phase  main  transfonner  on  the  low-voltage  side. 

Mercury  rectifier  installations  recently  completed  are  said 
to  be  capable  of  vielding  16.0(X)  amps,  at  250  volts,  and  550 
amps,  at  1,100  volts. 


An  Indian  Society  of  Engineers. — The  question  of  the 

formation  of  a  sinsle  en^ineerins:  association  for  India,  under  the 
auspices  of  the  Home  Institutions  of  Mechanical  and  Klectrioal 
Engineers,  has  been  under  consideration  at  Bombay  and  Calcutta. 
An  attempt  was  recently  made  by  Major  G.  IH.  Willis,  R.E..  of 
H.M.  Mint.  Bombay,  through  a  letter  to  the  Indian  technical 
Press,  to  elicit  views  on  the  matter.  According  to  a  letter  in  the 
Times  of  India,  it  was  resolved,  at  a  meeting  held  on  January  3rd, 
to  call  the  Society  the  Indian  Society  of  Engineers.  An  Organising 
Committee  was  appointed.  The  inaugural  meeting  was  to  take  plaoe 
in  November,  at  Delhi.  An  organising  guarantee  fund  of 
Ra,  20,000  was  raised. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS    AND     PLANT. 


Headers  are  invited  to  submit  particulars  of  new  or  improved  devices  aTid  apparatus,  nhich  will  be  published  if 

considered  of  sufficient  interest. 


Uaad^Feed  Art   Lamp. 

A  simple  lamp,  suitable  foa-  lantern  walk,  which  caja  be 
made  up  by  the  aid  of  ordinai-y  screw-cutting  dies,  is  illus- 
trated by  t-he  a<?companying  drawings  (figs.  1,  '2,  and  3).  Be- 
sides dispensing  with  tie  need  of  gear-cutting  machinery,  or 
the  use  of  left-hand  thi-ead,  it  has  the  advantage.s  of  quick 
'striking,  and  the  ease  ^^dth  which  the  arc  may  be  centred, 
by  adjusting  the  cai-bons  independently.  The  lamp  was 
designed  by  N.  D.  Blagdon  Phillips,  Lieut.,  R.E.,  who  made 
one  "in  tie  Field"  and  used  it  fen-  blue  printing. 

Fig.  1  is  a.  fi'out  view  (without  the  caxbons),  while  fig.  '1 
i.s  a  view  in  elevation  of  the  complete  lamp,  in  which  a,  rod 
R,  supixirted  by  the  bracket  b,  has  a  bearing  plate  p  at  ea<:h 
end.  The.9e  plate«  a«t  as  beairings  for  the  positive  feed  rod 
!■'  aud  the  negative  feed  rod  Fj.     Eact  of  these  latter  has  a. 


Pigs.  1,  2  &  3.— H.^kd-feed  Arc  L.amp. 


right-hand  thread  cut  on  a  portion  of  its  length,  and  collars 
c  and  Ci  pinned  on  them  respectively.  F  is  screwed  in  the 
positive  cai'bon  holder  h  and  passes  through  a  clearance  hole 
in  the  negative  carbon  holder  h,,  and  vice-versa  in  the  case 
of  the  rod  F,.  f  and  Fi  are  tm-ned  for  feeding  pui'ixfses  by 
means  of  the  milled  disks  at  the  top.  The  space  between  the 
collars  c,  is  to  allow  the  negative  carbon  to  be  pulled  upward 
about  i  in.,  and  pushed  down  as  soon  as  the  arc  is  struck. 
Pig.  3  is  a  larger  scale  view  of  the  ixusitive  carbon  holder, 
in  which  the  two  brass  pieces  A  and  d  are  insulated  from 
each  other  by  the  fibre  stiip  k,  the  bush  l,  and  the  washer 
w.    The  flex  may  be  connected  under  the  washer  and  nut  n. 

A  New  Mining  Switch. 

The  patent  gate-end  mining  switch,  of  which  figs.  4  and  5 
show  the  details,  is  the  jcint  invention  of  Messrs.  W.  Gres- 
wiCK,  general  manager,  and  J.  Bektham,  electrical  engineer, 
>I  the  New  Shailston  CoUieries,  Ltd.,  neai"  Nonnanton. 
This  switch  was  designed  for  use  with  all  portable  machinery 
underground;  it  can  be  used  either  on  d.c.  or  a.c.  ciixuits, 
IJroviding  these  particular's  are  given  at  the  time  of  oi-deaing. 
In  designing  the  switch,  it  was  endeavoui'ed  to  make  it  fool- 
proof, durable,  and  safe;  a  large  number  of  these  boxes  aie 
iow  in  use  at  the  SharlstonCollieries.  whei'e,  we  understand, 
hey  have  given  every  satisfaction.  The  initial  cost  may  be 
jreat  in  the  first  instance,  .but  taking  safety  as  the  first  con- 
iideration,  durabihty,  and  low  cost  of  maintenance,  they  ai"e 
iaimed  to  be  the  best  in  the  long  iim. 

The  body  of  the  box  is  formed  of  a  three-compartment 
•asing,  housing  respectively  the  switches,  fuses,  and  plug 
lox.  The  box  cover  is  formed  in  two  parts,  w'hich  close 
espectively.  the  switch  chamber  and  the  fuse  and  plug-box 
hambers.  The  switches  are  of  the  usual  quick-make-and- 
>reak  type,  opei'ated  by  a  orank-a.rm  connected  to  a  rod 
•rojecting  through  a.  gland  in  the  box,  the  rod  being,  in  its 
urn,  connected  to  and  operated  by  a  bolt  which  shdes  in 
aides  on  the  outside  face  of  the  box.  If  desu-ed,  there  can 
e  fitted  a  mitre  bolt  lock,  pennitting  the  switches  to  be 
pened,  but  not  closed  again  without  the  appUcation  of  a 
pecial  key.  The  fuse  bodies  are  of  cartridge  form,  provided 
t   both   ends   with   metal   sockets   permanently   secured    in 


position,  so  that  the  temunala  are  always  m  ahgnment.  Tt. 
is  only  necessary  to  remove  the  two  cap?  to  renew  the  wir^, 
whilst,  as  the  part«  are  metal,  they  may  be  soi-ewed  tight 
without  the  possibility  of  stripping.  The  box  itse'lf  as  well 
as  the   compartments   within   ai"e  flame   proof. 


i^ 


Figs.  4  asd  5.— Gate-end  Mining  Switch. 

The  action  is  as  follows,  presmning  the  switch  is  closed  :  — 
Upon  the  main  bolt  bemg  drawn  the  switch  will  be  opened, 
and  when  the  bolt  has  moved  clear  of  the  lower  half  of  the 
cover,  by  easing  the  thumbscrews  the  lattei-  can  be  thrown 
back  on  its  pivots,  thus  opening  up  the  fuse  and  plug 
chambei-s.  It  is  impossible  to  get  at  a  terminal  compartment 
without  firs-t  opening  the  fuse  compaa'tment  and  impossible 
to- open  the  latter  without  withdrawing  the  bolt  which  opens 
the  switches.  Further,  as  the  plug  is  secured  in  position  by 
a  through  bolt,  the  outwai'd  movement  of  which  is  controlled 
by  the  cover,  it  is  impossible  to  put  in  or  remove  the  plug 
till  the  switches  have  been  opened.  The  bayonet  contacts 
aire  carried  in  a  mica-insulated  aluminium  plate,  which  sliders 
into  a  groove  at  the  front  end  of  the  box,  so  that  all  joints 
can  be  made  and  examined  without  dismantling  the  box. 

Further  particulars  can   be  had   from  the  inventors. 

Electric  Wareliouse  Truck. 

A  new  one-ton  electiic  truck,  which  is  specially  adapted 
for  use  iln  wai'ehouses  and  factories  owing  to  the  fact  that  it 
can  turn  in  a  circle  of  4  ft.,  has  been  brought  out  by  British 


Pig.  6.— A  New  1-ton  Truck. 

Electric  Vehicles,  Ltd.,  of  Ohurchtown  Works,  Southport. 
The  truck,  illustrated  ovei-leaf  (fig.  6),  has  a  loading  space 
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<>  ft.  by  3  ft.  1  in.,  the  pJatfoiiu  being  i  ft.  81  ia.  from  the 
OToand.  The  siieed  on  the  level  is  6  to  V  miles  per  hour,  amd 
file  rated  mileage  per  battery  charge  is  2Ci  to  25  miles  on  the 
level.  The  battery  consists  of  fourteen  '26-volt  ceJls  of  the 
chloride  "  Ironclad  "  pattern,  witii  a  capacity  of  193  aoupere 
tours.  The  charging  rate  is  25  to  40  volts,  10  amperes,  and 
boosting  chajges  can  be  given  up  to  50  amperes  when  neces- 
sary. The  vehicle  is  fitted  anth  three  .speeds  in  either  direc- 
tion, and  a  bell  push  is  attached  to  trie  controller  handle. 
The  tiunsmission  is  by  chains  fiom  botli  motors  to  the  reaa 
wheels.  The  brake,  which  i.^  of  the  external  expanding  pat- 
tern to  both  rear  wheels,  is  opejuted  by  a  foot  i)odal,  and  is 
normally  in  the  "  on  "  position.  \  s^vitch  is  interlocktHl  \\'ith 
the  brake,  cutting  off  the  current  when  the  brake  is  on,  and 
ii'cf  versa. 

\  New  Rotary  Transformer. 

Our  illustration  (lig.  7)  .shows  a  new  pait<jnt  variable- 
voltage  rotary  transformer  designed  for  use  in  all  cases  whei-e 
the  voltage  of  a  direct-current  supply  is  required  to  be  trans- 
formed in  tho  most  efficiout  possdble  way.  ITiis  machine  ia 
made  by  the  Crycto  Elkctric.al  Co.,  Ltd..  Acton  Ixine, 
VVillesden,  N.W.  10,  where  we  recently  bad  an  opportimity 
of  seeing  the  machino  on  the  test  bed.  The  machine,  we 
understand  from  the  makers,  is  intended  to  take  the  place 
of  the  standard  motor  genftvator,  and  among  the  various 
ad\ajit.ages  claimed  in  favour  of  the  rotary  are  a  saving  in 
first  cost,  weight,  space,  and  efficiency.  The  single  machine 
has  fewer  bearings  and  less  parts  to  get  out  of  ordei-,  and 
it  does  not  require  lining  up  on  a  level  foundation,  since 
it  is  a  self-contained  imit. 

These  maciunes  can  be  made  for  various  requirements,  as, 
for  instance,  variable  voltage  by  i^hunt  control  for  accimaula- 
tor  charging,  ic. ;  constant  voltage  secondary  as  a  compound 
motor  generator  for  lighting,  &c. ;  and  reverse  compounded 
(drooping  characteristic)  for  arc  lighting,  kinemas,  search- 
lights,  &c.,  or  for  electric  welding. 


NATIONAL     ELECTRICITY     SUPPLY. 


\    New    VaRHBLE-VoLIAOL    i;,>l.UiY    rR.\XSFORMEI!. 


E-ea^dings  taken  for  the  machine  that  we  saw  on  test 
indicated  the  following  results  for  the  three  cases  when 
compounded,  reversely  compounded,  or  for  variable  voltage 
respectively.  The  secondary  voltage  in  each  case  if  of  par- 
ricuJar  iinterest. 


V. 

A. 

V. 

A. 

Revs. 

Load. 

Compounding 

("198 
1199 

33-5 
4 

fi4 
64 

80 

0 

1,475 
1,.300 

Full 
Light 

Reverse  com- 
pounding 

J  200 
L200 

41 
28 

63-1 
51 

0 
80 

1,250 
1,220 

Light 
Full 

Variable 
voltage 

r20o 

\  200 
1 200 

29    • 
29 
.33-2 

.51 '2 
565 
62 

80 
80 

80 

1,180 
1,275 
1.365 

Low 

Normal 

Full 

Electric  Snow-melters  for  Railway  Tracks. — An  elec- 
tric heater  has  been  devised  for  use  on  the  New  York  Central 
Railroad  for  keeping  switches  and  special  work  at  points 
free  from  snow  and  ice,  says  the  Electric  Railway  Journal. 
The  heater  consists  of  resistance  wire  wound  about  a  porce- 
lain tube,  the  whole  being  enclosed  in  3J-in.  wrought-iron 
pipe  20  in.  long.  The  heating  units  are  laid  under  the  points 
to  be  protected,  and  the  current  is  switched  on  as  soon  as 
snow  begins  to  fall.  Very  satisfactory  results  have  been 
obta.ined  in  a  three-years'  trial,  only  one  case  having  oc- 
curred in  which  the  snow  was  not  melted  as  fast  as  it  fell. 
Each  unit  takes  11  amp.  at  36.7  volts,  and  for  turn-outs  with 
5-ft.  .switch  points  18  heaters  were  used,  thus  taking  7.26  kw. 
for  each  turn-out.  The  heaters  have  also  been  employed 
under  pipe  runs,  signal  mechanisms,  turn-table  pit«,  and  the 
Uke. 


TiJi  repon  ol  the  Lav^■  Committee  of  the  .^ssocuTIO^'  of  | 
ilc.NiCii-.AL  CCRPORATloxs,  on  electric  power  supply,  which 
was  adopted  by  the  council  on  January  tSJrd,  1919,  deals  with 
the  reports  which  have  been  made  by  the  Electrical  Ti-ade.i 
Committee,  the  Coal  Consea-vation  Sub-committee,  and  the 
Electric  Power  Supply   Committee. 

-Vftcr  giving  an  admirable  summaiy  of  the  various  reooru 
nieiuilations,  and  paiticularly  the  proposals  relating  to  Pis- 
t.rict  Electricity   Boaj-ds,   the  report  proceeds  : — 

In  our  opmjou,  the  general  principle  that  the  generation 
of  electricity  should  be  subject  to  tlie  control  of  a  body  hav-' 
ing  authority  ovei'  a  sufUcieaitly  large  area,  where  there  will 
be  a  large  and  varied  ilomand  for  enol'gy,  is  one  that  should 
fommeud  itself  to  the  iiiunicipaJities.  The  selection  of  the 
a.re;i.s  and  tho  determina.tion  of  the  type  of  bcxird  to  be 
established  will,  no  doubt,  give  rise  to  some  difficulties,  but 
wo  are  glad  to  noto  that  in  the  roiwrt  the  \new  is  expressed 
that  it  would  be  a  mistake  to  atte^mpt  to  tie  the  hands  of 
the  Commissioners,  a,nd  tha.t  it  is  sathciont  to  give  cert^ain 
general  indications  a.s  to  the  broad  lines  to  be  worked  along 
by  them,  and  then  to  leave  them  a  free  hujid  to  deal  with 
tho  variety  and  complexity  .of  the  situation  which  they 
would  undoubtedly  meet  in  each  district. 

.\s  regards  the  constitution  of  the  boiirds,  we  desire  to 
reitorat-e  the  \'iew  which  we  expressed  a  short  time  ago,  and 
which  was  accepted  by  tlie  council,  that  it  would  be  a  mis- 
tiike  to  depart  from  the  principle  upon  which  Pai'Uament 
has  acted  with  very  few  exceptions  for  many  years  past,  that 
unaertakings  of  this  description,  which  involve  a  monopoly 
and  upon  which  the  prosperity  of  the  people  is  so  largely 
dependent,  should  be  in  the  hands  of  public  authorities.  We 
ai-e  convinced  that  in  most  cases  it  would  be  preferable  (i> 
have  boao-ds  which  are  financed  locally,  and  upon  which 
local  aut)horities  should  have  a  pi-epon derating  voice,  duo 
regard  being  had  to  the  financial  responsibihty  undertaken 
by  the  several  constituent  members. 

The  report  suggests,  in  paragr-aphs  58  to  63,  that  whilst 
the  District  Electricity  Boards  should  remain  the  owners 
of  the  undertaking,  the  operation  might  be  transferred  to 
a  commercial  comijauy  as  lessees.  We  are  of  opinion  that 
this  would  be  wrong  and  contTai-y  to  the  principle  referred 
to  in  the  la.st  pai-agraph,  and  that  both  the  ownership  of  the 
undertaking  and  the  operation  thereof  should  remain  in  th* 
hands  of  the  publicly  constituted  authority.  In  the  reixjrt 
the  opinion  is  expressed  (para.  47)  that  it  is  essential  that 
the  District  Electricity  Boards  .should  make  no  divisible 
profit,  and  this  riew,  with  which  we  are  prepared  to  ac- 
quiesce, api>ears  to  us  to  be  inconsistent  with  the  suggestion* 
that  the  undertakings  might  be  carried  on  by  companies 
whose  primai-y  object  would  necessarily  be  to  make  a  profit 
for  their  shareholders. 

.Although  the  control  of  the  generation  of  electricity  would, 
according  to  the  proposals,  be  in  the  hands  of  the  District 
BMTds,  it  would  not,  of  course,  be  proposed  to  discontinue 
the  use  of  all  the  present  stations,  many  of  which  aj-e  well 
placed  and  suitably  equipped  for  the  generation  of  energy 
on  a  large  scale  and  at  a  low  cost.  As  regards  many  stations, 
it  would,  no  doubt,  be  true  economy  that  their  use  should 
lie  wholly  or  partly  discontinued,  and  in  those  cases  the 
owners  should  be  adequately  compensated,  so  that  their 
financial- interests  are  not  prejudiced. 

We  are  of  opinion  that  there  are  st^ations  which  comply 
with  modem  requirements  and  which  already  .serve  a  wide 
area,  and  have  a  large  and  diversified  load,  and  which  con- 
sequently might  be  retained  by  their  present  owners  and  in 
suitable  cases  used  for  affording  a  supply  to  larger  areas. 
We  are  also  of  opinion  that  where  the  undertaking  is  so 
situated  as  not  to  lend  itself  to  a  general  scheme  of  generation 
and  supply,  the  Electricity  Coram is.sioners  should  exerciae 
a  dispensing  power  either  tempoi'airy  or  permanent,  and  on 
such  conditions  as  they  think  fit.  The  precise  course  to  be 
adop-ted  in  each  case  is  rightly  intended  by  the  report  to  he 
considered  by  the  Electricity  Commissioners  and  decided  by 
them.    We  would  ui'ge  that; — 

1.  The  greatest  opportunity  should  be  afforded  to  local 
authorities  owning  generating  stations  to  make  representar 
tions,  and  if  they  think  fit  to  present  schemes  to  the  Elec- 
tricity Commissioners  for  the  constitution  of  an  area  and  a 
District  Electricity  Board. 

2.  The  Act  of  Parliament  to  be  ba.sed  upon  the  report 
should  clearly  provide  that  a  mmiicipal  corporation  already 
supplying  potver  on  a  large  .scale  and  over  a  large  area,  and 
able  and  willing  to  develop  that  supply  at  its  own  risk, 
should  be  empowered  to  do  so  at  its  own  option,  and  that 
its  existing  area  of  .supply  should  be  extended  to  such  am 
extent  as  may  be  deemed  desirable  by  the  corporation  and 
the  Commissioners,  having  due  regard  to  the  local  require- 
ments of  the  district.  ' 

The  basis  cm  which  generating  stations  should  be  taken 
over  by  the  district  board  is  generally  to  be  "  pavraent  of  ^ 
the  actual  amount  expended  on  lands,  buddings  and  plant 
for  generating  purposes,  less  depreciation,  reserve  funds  and 
renewal  funds  and  sinking  funds  which  have  been  provided 
and  which  are  properly  applicable  to  the  generating  stations. 
Exceptional  cases  may  require  special  treatment." 

We  are  strongly  of  opinion  that  these  terms  are  inequitable 
and  could  not  be  accepted  by  local  authorities.  In  some 
oases   where   a  district   board  is  formed   to   take  over  the 
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undertaJiings  of  local  authorities  only,  the  basis  of  outstand- 
ing debt  might  not  be  inappropriate,  but  in  view  of  the 
want  of  uniformity  in  the  practice  of  local  authorities  with 
respect  to  depreciation,  reserve  and  renewal  fundS;  we  think 
that  all  such  funds,  other  than  &-tatutory  sinking  funds, 
should  be  retained  by  the  individual  authorities.  The  case 
of  thosf'  authorities  which  have  carried  sums  from  revenue 
account  to  capital  account  or  have  written  down  their  capital 
at  a  rate  in  excess  of  statutory  requirement  or  have  met 
losses  out  of  the  rates  should  receive  special  considei-ation. 
In  oases  where  both  local  authorities  and  companies  have 
to  be  dealt  with,  the  inequality  of  the  proposed  basis  is 
greatly  accentuated  owing  to  the  fact  that  companies  are 
under  no  obhgation  to  provide  sinking  fimds. 

We  suggest  that  the  fmidamental  consideration  is  that  the 
transaction  contemplated  is  not  a.  purchase  and  sale,  but  the 
foiiuation  of  a  partnership.  The  _6ssentials  of  a-  ba.si.9,  a«re 
thei'efore  :  — 

1.  Fairness  between  the  paa-tner^:. 

'2.  Avoidance  of  inflaton  of  the  ca.pital  of  the  partmership. 
If  these  requirements  are  fulfilled  it  is  not  necessary  that 
the  baas  should  be  the  same  in  every  case.  It  is  suggested 
accordingly  that  no  attempt  should  be  made  to  lay  down  a 
unil'orm  basis,  but  that  the  two  essentials  already  mentioned 
should  be  adopted  as  instructions  subject  to  ■s\-hich  the  Com- 
missioners should  deal  with  each  case.  This  would  leave 
room  for  agreements  between  the  parties  to  whom  consider- 
able freedom  of  action  should  be  left,  subject  always  to  the 
approval  of  the  Commissioners. 

We  have  not  criticised  the  report  of  the  Coal  Conservation 
Sub-committee,  because  we  assume  that  that  report  is  now 
superseded  by  the  Electric  Power  Supply  Committee's  report. 
We  ought,  however,  to  state  clearly  that  w-e  must  not  be 
taken  as  accepting  the  conclusions  expressed  in  the  formei' 
report,  and  pa,rticularly  the  suggestions  that  appear  in  it 
that  company  management  should  take  the  place  of  municipal 
management.  On  the  contraTV,  in  our  opinion,  the  public 
interests  would  better  be  served  by  precisely  the  converse 
process. 

Nor  must  we  be  taken  as  accepting  the  figure-s  contained 
in  the  sub -committee's  i-«poTt.  Amongst  other  things,  a 
comparison  is  made  between  the  average  price  charged  by 
municipal  electricity  undertakings  in  Lancashire  and  by 
company  undertakings  in  the  north-east  coast  district  of 
England,  As  far  as  we  are  aware,  no  evidence  was  given 
before  this  committee,  and  the  figures  and  the  circumstances 
under  which  the  siipplies  are  given  would  require  careful 
investigation  before  tliey  could  be  accepted  as  affording  a 
basis  for  comparison. 


THE     SXlPPLY     OF     SINGLE -PHASE     POWER 
FROM     THREE-PHASE     SYSTEMS. 


At  Edinburgh,  on  January  14th;  Prof.  Miles  W.4lkers  paper 
(an  abstract  of  which  appeared  in  our  issue  of  December 
13th,  1918)  was  read  and  discussed  before  the  Scottish 
Centre  of  the  Institution  of  Electrical  Engineers. 

Mr.  Mitchell  said  that  in  a  reference  to  the  "effect  of 
single-phase  load  on  a  ihi-ee-phase  generator  "it  was  .staited 
that  if  the  single-phase  load  did  not  exceed  '20  per  cant,  of  the 
norinal  thr-ee-phase  load  the  disturbance  to  the  voltage  would 
be  incon.siderable,  Jf  rbat  was  done  regulaj-ly  up  to  the 
full  '20  per  cent.,  would  there  not  be  considerable  heating 
in  the  generator  due  to  pulsating  fluctuation?  In  Glasgow 
single-phase  loads  were  thrown  in  and  off  thi-66-pha.se  mains 
without  unbalancing  the  voltage.  This  was  done  in 
connection  with  welding  transformers,  and  the  same  thing 
was  done  in  an  even  smaller  way  for  glass  annealing.  The 
speaker  thought  that  as  systems  grew  larger-  the  objections 
against  the  three-phase  furaaoe  would  not  weigh  so  heaA'ily, 
Also,  as  furnaces  grew  larger  the  jwovision  of  the  rotating 
balancer  would  be  a  very  costly  item.  The  right  policy  was 
to  dissipate  energy  directly  in  the  furnace  as  three-phase 
powei'  rather  than  by  complicating  the  jiasition  bv  firbt  con- 
vei-ting  to  single  phase  by  rotating  machinei-y.  There  was 
undoubtedly  a  demand  for  a  single-phase  supply  tor  electric 
traction,  and  that  demand  would  be  greatlv  enhanced  if 
anticipated   developments  v/ere  fulfilled. 

Mr.  W.  B.  HiRD  said  that  in  the  balancer  described  the 
windings  were  described  as  having  the  single-phase  winding 
locally  congregated  with  two  or  three  phases.  He  sugg«fted 
splittmg  the  amgle-phase  slot*  so  that,  instead  of  being  integ- 
rated with  two  of  the  three  phases,  thev  would  overlap  one  of 
the  phases.  It  would  look  as  if  such  an  arrangement  would 
oe  more  easaly  dealt  with.  The  need  for  the  suggested  con 
"ersion  would  be  limited  to  supphes  to  fumaoea  or  traction 
loads,  and  it  appeared  to  him  that  if  that  was  the  onh 
combination  requirmg  such  a  change,  the  proportion  of  the 
total  load  on  the  system  thus  represented  would  be  small 
it  a  large  number  of  furnaces  or  car.q  were  run,  it  was  easy 
^balance  them  and  still  keep  a  fairly  efficient  balance  on 
a  three-phase  system.  If,  on  the  other  hand,  the  svgtem 
or  supply  wa«  large,  it  could  stand  a.  great  mmy  furnaces 
fWfl  cara  without  bnng  put  usrioualv  out  of  bsJano©,    With 


the  schemes  now  in  hand  for  large  stations  there  was  litt.le 
hope  that  such  a  scheme  of  conversion  would  ever  be 
largely  practicable.  None  of  the  schemes  of  conversion 
described  in  the  paper  were  really  automatic;  they  required 
skilful  watching  in  order  to  make  a  successful  combination. 
While  he  .much  admired  the  paper  from  the  theoretical 
point  of  view,  he  hoped  they  would  never  have  to  resort  to 
any  of  the  devices  described, 

ilr.  Anslow  suggested  tha.t  they  ought  to  imjirove  the 
mulfcirphase  furnace  rather  than  devise  means  of  phase  con- 
version. 

Prof.  Baily  described  the  machine  as  exceedingly  in- 
genious, and  simpler  than  others  evolved  in  America.  He 
thought  the  machine  would  be  of  consaderable  use  for 
smaller  tramw;ay  systems,  as  it  would  not  want  much  power, 
and  a  convenient  tapping  from  the  three-phase  main  would 
be  necessary  and  much  required.  Three  phase  did  not  lend 
itself  to  conversion  into  single  phase.  Would  it  not  l>e 
better  to  convert  the  three  pha.se  to  two  phase,  and  on  the 
two  pha.ses  they  had  the  two  actual  phases  .seiwrately  pul- 
sating, but  they  could  separate  their  two  phases  quite  in- 
dependently. If  they  made  double  use  of  these  phases,  such 
as  supplying  two  dynamos,  then  the  out-of-balanoe  load 
might  be  taken  up  by  quite  a  small  balancer,  working  the 
balancer  very  much  in  the  w'ay  of  the  oadinaiy  thi-©e-wire 
sjsteip.  This  out-of-balance  was  taken  up  by  a  rotary 
machine,  and  not  the  whole  current,  as  in  Prof.  Walker's 
machine.  Not  only  was  the  balancer  taking  care  of  the  out- 
of-balance,  but  only  half  of  the  out-of-balance  cmTent.  The 
motor  took  up  half  the  balance,  and  the  generator  the  other 
half,  so  that  a  small  balancer  would  take  one  half  of  the 
total  load  with  a  very  obvious  efficiency,  as  well  as  a 
moderate  first  cost. 

Mr.  B.  Seddon  regretfe<l  that  the  author  had  found  it 
necessary  to  introduce  a  rotary  balancer.  This  not  only 
increased  the  cost  of  the  furnace,  but  introduced  undesir- 
able features  from  the  consumer's  point  of  view.  The  elec- 
tric furnace  was  etisentially  the  class  of  load  for  a  large 
station,  and  most  supply  engineers  w-ho  had  not  yet  handled 
the  business  would  have  to  provide  for  it  in  the  near  future. 

Prof.  Miles  Walker,  in  replj-,  said  that  where  they  could 
divide  the  single-phase  load  into  two  parts  that  was  the 
best  thing  to  do.  The  difficulty  with  furnaces  was  that 
they  were  not  aU  out  of  or  in  use  at  the  same  time,  and 
they  got  a  load  with  a  variable  characteristic.  For  single- 
phase  furnace  work  the  exti-a  expense  in  balancing  was  very 
small  if  they  had  decided  to  correct  their  power  factor  and 
reduce  their  voltage.  _  For  ordinary  three-phase  supply  it 
was  preferable  to  divide  the  system  into  two  phases,  and 
convert  the  two  ^  phases.  One  reason  for  using  a  big  dis- 
tance between  single-phase  and  three-phase  windings  was 
to  get  the  necessary  reactance.  That  enabled  them  also  to 
introduce  the  compensation  winding.  They  wanted  the 
machine  to  operate  only  as  a  rotating  generator.  It  tended 
also  to  operate  as  a  transformer,  but  if  it  opei'ated  only  as 
a  transformer  it  would  not  act  as  a  balancer  at  a-U.  He 
was  sure  aU  small  tramway  systems  would  want  a  balancer 
of  this  kind,  though  he  believed  it  would  be  better  to  have 
a  two-phase  system,  and  try  to  split  up  the  load  between 
the  two  phases.  Stationary  machines  were  admittedly  pre- 
ferable to  rotary  ones,  but  to  tho.se  who  used  a  balancer  and 
got  a  steady  three-phase  load,  instead  of  a  jerky  load  on 
short-circuit,  it  was  worth  while  to  have  a  rotary  machine. 
So  far  as  consumption  was  concea-ned,  he  did  not  think  the 
singie-pha-Mi'  furrj.uc  .showed  a  great  saving.  The  main  point 
was  the  saving  in  carbon  consumption,  and  the  fact  that 
if  they  used  that  method  of  control  they  saved  lining.  In 
Norway  there  was  a  i>roject  on  foot  by  which  they  calcu- 
latojl  that  they  would  save  £1  per  ton  by  u.sing  single-pha..'* 
fuanaces.  Single-phase  generator.s  driven  by  wator-vidieeils 
'svould  be  used,  and  each  genorator  would  feed  one  furnace. 
On  consumption  results  the  operator  at  Darlington  told  him 
that  his  results  showed  600  units  per  ton,  i.e.,  melting  with- 
out refining.  That  figure  was  perhaps  too  good.  More  power 
was  lost  through  bad  maLiagement  of  the  furnace  than 
through  the  charjcteristics  of  the  system.  If  prepai-ation-: 
were  properly  .made,  and  there  was  a  sw'itch-oft'  as  soon  as 
the  meta]  was  melted,  the  consumption  need  not  exceed, 
say,  670  units  per  ton.  The  motor- generator  had  two  rotat-. 
ing  fields  insteu<l  of  one.  so  that  if  the  rotating  field  sj-stem 
cost  one-third  of  the  machine  they  might  take  it  they  save<i 
about  a  third  more.  Then  they  had  two  windings  for  the 
same  cost  in  the  motor-generator.  They  had  a  certain 
amount  of  saving  in  iron,  so  that  the  balancer  was  only 
about  55  per  cent,  of  the  ccst  of  the  motor-generator,  anil 
the  efficiency  would  be  about  5  to  6  iier  cent,  higher.  They 
could  do  evei-ything  with  the  motor-gen era.tor  that  they  could 
do   with    the   bs.Iancei'. 


Priority  of  Work  Order;  I9i7= — The  Ministry  of  Mum 

tions  has  euspended  the  operation  of  the  above  Order  as  from 
February  1st,  1919.  exoept  that  from  that  date  priority  Rhall  be 
eriven  to  work  and  materials  in  accordance  with  any  special  direc- 
tions or  regulations  issued  by  the  Minister  of  Munitions. 

AU  priority  oertifioates  and  permits  icgued  before  February  lat, 
1919,  continue  to  bs  op«rative  vmtl!  March  Jst,  1919,  but  bWI  ofM* 
to  be  operatire  o»  thftt  datxi, 
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THE     RONTQEN     SOCIETY. 

At  a  meeting  of  the  Rontgem  Society,  on  February  4th  Dr. 
F.  HERN.tMAN-JoHNSON  read  a  paper  on  protection  in  X-ray 
work,  more  especially  with  regard  to  the  effects  of  scat- 
tered and  secondar>'  rays.  He  said  that  the  tube  should  be 
entirely  enclosed  in  a  box  opaque  to  the  rays;  the  diaphragm 
leaves  "and  lead  glaas  in  front  of  the  screen  mu.st  also  be 
oi)aque,  and  the  l)ody  of  the  observer  must  be  protected 
when  using  the  diascoi)e  by  making  the  whole  fixint  opaque, 
and  when  using  the  c-ouch,  by  means  of  a  moving  panel  and 
extensive  flaps  of  lead  rubber  attached  to  the  avreen. 

An  interesting  discussion  took  place  as  to  whether  rnetal 
articles  worn  by  the  X-ray  worker,  such  as  watches  or  rings, 
M-  even  coins  in  his  pocket,  coujd  set  up  injurious  secondaay 
radiations.  Dr.  J.  Metcalfe,  who  has  had  personal  experi- 
ence on  this  point,  said  that  he  had  worn  a  tdlver  wrist- 
watch  ^^•ithin  his  lead-rubber  glove  while  using  X-rays,  and 
aji  ulcer  was  set  up  on  the  wrist  corresixjnding  in  sdze  and 
position  to  the  watch.  The  rem;ukable  thing  w'as  that  a 
thickness  of  2  or  3  nun.  of  leather,  comprising  the  watch 
band,  intervened  between  the  metal  and  the  skin,  but  even 
this  had  not  been  sufficient  to  absorb  the  secondary  radia- 
tions which  were  set  up  in  the  .silver.  He  had  found  the 
same  action  with  nickel  sock-suspenders.  Dr.  Heen.^man- 
JoHNSON  said  that  the  danger  of  such  articles  worn  on  the 
person  only  arose  when  the  protective  material  surrounding 
the  tube  was  ineffective.  Given  proper  i>roteotive  devices 
for  tube  and  screen,  the  only  personal  "  armour  "  which  the 
chagnostician  needetl  when  doing  X-ray  work  was  a  rubber 
glove  foi-  making   digital  examinations. 

At  the  same  meeting  Lieut.  \Y.  Makower,  M.A.,  D.Sc., 
descrilaed  and  exhibited  a  Langmuir  exhaust  pump,  which 
is  used  for  exhausting  some  of  the  modem  X-ray  tubes.  He 
eaid  that  the  ix>int  about  the  Langmuir  pump  was  that  the 
walls  of  the  ves.«el  were  cooled  in  the  neighbourhood  of  the 
nozzle  by  water  circulation,  so  that  the  molecules  of  mei'- 
cury  or  other  gas  which  came  through  on  to  the  siuface  con- 
densed there  by  virtue  of  the  fact  that  the  temperatui-e  was 
low,  and  there  remained.  In  the  case  of  the  ejector  pump, 
the  temperatm-e  had  a  tendency  to  rise,  so  that  the  mole- 
cules got  away  again  in  the  foi"m  of  vapour,  and  thus  intro- 
duced a  contrary  action  or  double  blast  of  mercury,  one 
et.ream  passing  downwai'ds  and  the  other  upwards,  so  that 
long-continued  action  w'as  not  pos.sible.  In  the  case  of  Lang- 
muir's  device  there  was  only  a  stream  in  0|ne  direction,  aiud 
the  gas,  escaping  down  into  the  jet  by  diffusion,  was  car- 
ried away. 

A  very  beautiful  experiment  was  carried  out  at  the  meet- 
ing whereby  in  the  com-se  of  five  or  ten  minutes  a  small 
.tube  was  completely  exhausted,  the  glow  with  which  it  was 
.suffused  at  first  appealing  no  longer,  and  the  spark  preferring 
to  jump  the  gap.  The  pump  was  described  in  the  Electeical 
Remf.w  of  Januarv  12th,  1917. 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   P0BLISHED.) 
Compiled    npretsi;    for  this  journal   b;    Messrs.    Siftoh-Jones,  O'Deu.   4ND 
Stephens   (successors   to   W.    P.  Thompson  &  Co.,  of   London),  CfaBrtered 
Patent  Agi^nts,  886,  High  Holborn,   London,  W.C.  1. 


1.861.  "  Process  for  recovery  of  iron  from  scrap  tinned  steel."  .S.  O. 
Cqwper-Coles.     January  85th. 

1.862.  "  Electro-deposition  of  iron  alloys."  S.  O.  CowPliK-COLlib.  Janu- 
ary 25th. 

1,873.  "  El':rctric  cable-carryint;  or  supporting  means."  A.  H.  Lessells. 
January  2oth. 

1,897.  "  Electrical  apparatus  lor  movement  duplication  or  remot*  con- 
trol."    F.   M.   Denton  &   E.  T.   Painion.     January  2.5th. 

1,90.5.  "  Guard  chambers  lor  holdint,  electric  elements,"  J.  Nolan.  Jsnu- 
aiv  25th. 

1.912.    "  Electric    bell    switches."      H.    M.    Black.     January    25th. 

2.109.  "Sparking  plugs."  J.  K.  White  and  Bavnes  &  Partners.  Janu- 
ary 28th. 

2,121.  "  Ignition  and  load  control  for  internal-combustion  engines."  W. 
W.    Blcher.      January    28th. 

2.130.  "  Electrical  discharge-gap  apparatus."  British  Westincholse  Elec- 
tric &   Manlpactcring  Co.     January  28th.     (U.S.A.,   February  8th,.  1918.) 

2.134.  "  Electric  heating  element  for  raising  temperature  of  solution  in 
electroplating    vats."      A.    Bolton.     Januarv    29th. 

2.145.  "  Variable  resistances  for  electric  welding,  &c."  Qt;ASl-ARC  Co. 
AND   A.    P.    Sirohmengek.      January   29th. 

2,164.     "  Electric    lamp."      .M.    E.    Marshall    (T.    Marshall).      January    29th. 

2,188.    "  Sparking  plugs."     W.   Skam.     January  29lh. 

2.194.  "  Charging  boards  for  electric  accumulators."  H.  "Leitner  &  W. 
H.    ExLEV.     Januarv   29th. 

2.195.  "  Heating  bv  electricity."  R.  H.  Forman  &  C.  O.  Bastian.  Janu- 
ary 29th. 

2,197.  "  Electric  signalling  systems."  Western  Electric  Co.  (Western 
Electric    Co..    U.S.A.)      Januarv    ^Oth. 

2,203.     "  Dry    batteries,"      J^    G.    Hossack.      January    29lh. 

2,216.  "  Dynamo  battery  ignition  system."  K.  H.  Hocking  &  A.  W. 
Pearson.     January  29th. 

2.235.  "  Fuse  and  circuit  tetlers."  L.  I).  Johnson.  January  ahh. 
(U.S.A.,  April  rth,  1916.) 

2.236.  "  Ignition  devices  Tor  internaUtombusIioii  engines."  .Spliti.oi.f 
Klectricai    Co.     Januarv   29th.     (U.S.A.,   June   8th.    1918.) 

2.243.  "  Signalling    apparatus,"     S.    Ouuanine,      January    29th 

2.244.  "Automatic    control    apparatus"     S     Ol'LUNine.      Januar;     S'Jth 
2,2.53.    "Electric  switches"     T    W.   A.   Aitw.ater   &  Southern  Transpo.-' 

Co.     January   29th. 

2.254.  "  Magnetic  chucks,  ic."  A.  C.  XoRMAK  &  Southern  Transport  Co. 
January    29th. 

2.282.  "  Electric  boiling  plates,  hot  plates,  stoves,  and  ovens."  A.  I. 
Rich   &   A.    H.    Blndv.     January   29th. 

2.269.  "Telephonic    transmitters."     B.    S.   Cohfn.     January  29th. 

2.270.  "  Signalling    app,iratus."      B.    S.    Cohen.      January    29lh. 


F.  A.  Smith 


2.289.  "  Apparatus  lor  discovering  and  determining  electrically  location  of 
veins  o(  ore  or  mineral."  H.  T.  F.  Lundbeko  &  H.  J.  H.  Nathorst.  Janu- 
ary 30th.     (Sweden,  Julv   8th,    1918.) 

3,295.  "  Contact  breakers  for  magnetos."  D.  C.  Dinulbv  &  G.  Mayor. 
January  3Dth. 

2,322,  "  Obtaining  single-phase  alternating  electric  currents  Irom  three- 
phase  or  Vict   vtrsa.     A.    M.   Taylor.     January   30th. 

2,'ii6.  "Rotary  interrupters  lor  electrical  circuits."  H.  A.  Eastman 
January  30lh. 

3,329.    "  Dynamo   construction."      H.    Leiiner.      January    30th, 

2..'i61.    "  Electric    lamp   sockets."     0.    Frinkel.     January   30th, 

2.366,    "  Electrical    amusement   apparatus."     S.   J.    Levi.     January   30th. 

2.369.  "  Electrolytic  processes."  H.  Dubauce.  January  30th.  (France, 
January  30th,   1918.) 

2.370.  "  ElectrolMic  apparatus."  H.  Debauge.  January  30th.  (France, 
January   30th,   1918) 

2,377.    "  Radioteligraphy,"     V.    Bajenopf.     January   30lh. 
2,384.    "  Incandescent    electric    lamps."     T.    W.    Hancock    &    T     W,    Hak 
RlNCTON-MouNTJOV.      January    30th. 

2.392.  "  Electric    fuses."     A.    H.    Morse.      January    30th. 

2.393.  "  Electrical  condensers  and  mountings  therefor."  Uoscii  Magneto 
Co.     January  30lh.     (U.S.A.,   February   11th,  1918.) 

2,395/6.    "Ignition  devices  lor  internal-combustion  cngii 
January  30th. 

2,423,  "  Electrical  lusts."  Midland  Electric,\l  Manl'f-ycturing  Co.  and 
W,   L,   Barber.     January  3l5t. 

2.448.    ".Anti-vibration   electric  light  fittings."     F.  .•\.   Ross.     Jaiiuary  Slsl 

2,458.  "  Electric  switch  fuses,  &c."  V.  E.  Joyce  &  Park  Roval  Engineeh 
i.NG  Works.     January  31st. 

2.471.  "  Motor  starters,  &c."  E.  N.  Brav,  and  Brvv,  Markham  &  Reiss 
January  31st. 

2,481.  "  Ignition  gcneiating  devices."  E.  C,  R,  Marks  (Splitdoi  f  El. , 
trical    Co.,    C.S.A,).      January   29th. 

2.485.  "  Ignition  systems."  Splitdorf  Electrical  Co  January  31si 
(U.S.A,,   December  28th,  1916,) 

2.486.  "Generating  ignition  current."  Splitdorf  Electrical  Co.  J;tnu;it\ 
31st.     (U.S.A.,   November  9th,   1917.) 

2.487.  "  Generating  electric  currents."  Splitdorf  Electrical  Co.  J.uiu- 
ary  31st,     (U.S.A.,  June  8th,  1918.) 

2,492.    "  Switch    contacts."      F.    J.    Gill.      January    Slsl. 

2,500.  "  Device  for  tapping  and  making  temporary  connection  with  insu- 
lated electric  cables  or  wires."  T.  A.  Atkinson,  J.  Meredith  &  J.  M.  Petln- 
soN.     January   31st. 

2,507.  "Manufacture  of  electric  accumulators."  H.  Leitner  &  W,  H 
Eklev.     January  31st. 

2.516.  "  Electric  switches."     D.    B.   Jones.     January  31st. 

2.517.  "Apparatus  for  grinding,  &c.,  commutators  for  electric  motors,  &c," 
J.   Phillips.     January  31st. 

2,522.  "Wireless  telegraph  valves,  &c,"  B,  S.  Gossling  &  F.  Hokto-.. 
January  31st. 

2.528.     "  Ignition    devices."     C,    E.    Palmer-Bott.      February    1st. 

2,536.  "  Ignition  devices  of  internal-combustion  engines."  A.  W.  Wal[. 
AND  J.  White.     February  1st. 

2,542.  "  Supporting  means  for  light  diffusing  shades  on  electric,  gas,  &c  . 
lamps."     C.   H.    Kitching.     February   1st. 

2,569.  "  Ignition  of  internal-combustion  engines."  C.  H.  T.  Alston 
February   1st. 

2,585.  "  Electric  wave  transmission."  C.  D.  Ehket.  February  l.i. 
(U.S.A.,  February  1st,  1918.) 


PUBLISHED  SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be  printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 

11,031.  Electric  motor-control  systems.  British  Thomson-Houston  C, 
(General    Electric   Co.,    U.S.A.)     July  31st,   1917,     (121,753.) 

16,517.  Electrical  alternating-current  relays.  Electric  Control,  Ltd.,  an  I 
O.   Ellefsen.     May  10th,  1918.     (121,766.) 

'18,048.  Ventilation  or  cooling  of  d\-namo-electric  machines.  H.  Chitfv. 
December  6th,   1917.     (121,774.) 

18.778.  Electric  arc  lamps.  H.  S.  A.  Rydberg.  November  11th,  1916. 
(112,269.)  . 

19,195.  Safety  devices  for  interlocking  the  opera  iing  parts  of  enclosfd 
electric  swiichgear  with  the  door  or  doors  of  the  enclostd  casing.  j.  a. 
Hirst   &    P.   S.    Brook.     December  29th.   1917.      (]21,9J9.) 

19,239.       IntF.RKITPIERS    or     contact-breakers     for     MAGNEIO-ELFriRlC     MACHINB.S. 

K.    B.    North   &   A.    M.   Allen.      December  2!lth,   1917.     (121,787.) 
19,380.     Partv-line    ringing    systems    foU    telephone    EXCHANr*s.      Western. 

Electric  Co.   (Western    Electric  Co.,   U.S.A.)     December  31st,   1917.     (121,790.) 
19,304.     Sparking    plugs    for    internal-combustion    enginls.      L,    Lavoisier. 

December  31st,  1917.     (122,000,) 

19X8. 
56.     Excess-demand    electric   meters.     A.    W.    Burke.     Januarv   2nd,    1918. 

(121,805,) 
183.    Electric  lampholders,     B.  J,  Grigsby.     January  3rd,  1918,     (121,818,) 
354.     Railway     signalling.       Mackenzie,     Holland     Jt     Westinghouse     Power 

Signal  Co.   (Union  Switch  &  Signal  Co.,  U.S.A.)     January  7th.  1918.  (123,009.) 
4.36.     Electrical  wall  plugs  and  the  like  fittings.     J.  R.  Craig.     January 

8th.   1918.     (122,010.) 

537.      ELLCIRIC    ANnOVERIlEAIINt:    DEVICES    FOR    ELECTRIC    IRONS.       J.    H.     Hickey. 

January   9th,   1918.      (122,023.) 

729.  Electrode  holders  for  electric  furnaces.  C.  W.  K;nser  &  J.  E. 
Robinson.      January    12th,    1918.      (122,034.) 

748.  Metal  receptacles  for  the  acclvulatoks  of  i.lectric  bai  if.rv  lamps. 
W.    P.    Wrighlson.      January    12lh,    1918.      (122,035.) 

379.  Telegraphic  receiving  apparatus.  E.  A.  Willson.  J.muiiry  7th, 
1918.      (121,824.) 

901.  Sparking  plugs.  H.  G.  Longford,  W.  W.  Long(»rJ  i  W.  A.  Clark. 
January    16th,   1918.      (121,835.) 

1,093,  Machinf.  switching  telephone -systems.  W'estern  Electric  Co.,  G. 
Deakin    &    L.    Polinkowsky.      January    19th,    1918.      (122,047.) 

1  795.  Protecting  devices  for  alternating-current  apparatus.  J.  A.- 
Kuyser.     January    31st,    1918.      (122,05r,) 

2  757  Eire-prevention  device  for  electric  carles.  Simplex  Conduits, 
Ltd.,   &   J.    H.   Collie.      February    15th,    1918.      (122,064.) 

2  790  Form  of  mouthpiece  for  use  with  the  standard  forms  of  tele- 
phone transmitters,     p.    Whysall.     February   16th,   1918.     (121,852.) 

2,878.  Carbonisation  and  distillation  of  coal  and  other  carbonaceous 
matter  by  electricity.  C.  W.  Simpson  &  L.  Moorhouse.  February  19tK. 
1918.     (121,854.) 

3  963,  Telephone  receiver  earpieces  A  C.  Brown  March  6th.  1918. 
.121,866.) 

4 131  Electromechanical  power  transmission  system.  Leyland  Motors, 
Ltd.,  &  J.  G.   P.  Thomas.     March  8th,  1918.     (121,870.) 

4  939  Electric  motor  controllers.  Igranlc  Electric  Co.  (Cutler-Hammer 
Manufacturing   Co.,    U.S.A.)      March    20lh,   1918.      (122,085,) 

4  933  Vacuum  tubes.  British  Thomson-Houston  Co,  (General  Electric 
Co',    U,.S.A.)      March    20th,    1918,      (121.878.) 
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TO  "ELECTRICAL  REVIEW"  READERS. 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  is 
continuing  to  increase  so  rapidly  that  it  is  impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  his 
copy  regularly  as  issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
PnbUshers,  ELECTRICAL.  REVIEW,  LTD.,  4,  Ludgate  Hill, 
London,  E.C.  4. 


Although  the  strikes  which  disturbed  the  London  public 
a  fortnight  ago  are  now  happily  over,  they  are  not  "  done 
with "  ;  that  similar  crises  will  return  can  hardly  be 
doubted — the  millennium  has  not  arrived — and  it  will  be 
wise  on  the  one  hand  to  endeavour  to  remove  the  causes  of 
such  occurrences,  and  on  the  other  to  provide  against  them 
as  far  as  possible.  We  do  not  cjuestion  for  a  moment  the 
right  of  men  to  withdraw  their  labour  on  due  occasion  : 
that  is  as  indisputable  as  the  corresponding  right  of  men 
to  continue  at  work  should  they  think  fit  to  do  so,  without 
interference.  But  we  do  protest  against  the  tendency  to 
strike  without  warning,  without  authority,  and  without 
adequate  reason,  which  has  been  markedly  observable  in 
connection  with  recent  disturbances,  and  against  the  cruelty 
of  strikes  of  which  the  hardships  are  felt  mainly  by  people 
who  are  entirely  unconcerned  with  the  (juestions  at  issue. 
"We  therefore  cordially  welcome  the  step  which  has  been 
taken  by  the  Ministry  of  Labour,  in  inviting  repre- 
sentatives of  employers  an<l  employed,  in  many 
branches  of  industry,  to  a  Joint  Industrial  Conference 
next  week,  for  the  purpose  of  discussing  the  situation 
and  ascertaining  by  what  means  the  feeling  of  unrest  which 
prevails  in  various  parts  of  the  country  can  be  allayed.  It 
is  interesting  to  note  that  the  invitation  is  being  addressed 
to  Joint  Industrial  Councils  and  Reconstruction  Com- 
mittees, where  they  exist,  and  thus  we  see  the  principles  of 
the  "Whitley  Report  bearing  fruit  in  the  organisation  of 
this  National  Conference — which  some  day  may  take  the 
shape  of  a  Standing  Council  of  representatives  of  employers 
and  workers.  The  proposal  to  confer  has  met  with  general 
approval  ;  while  in  some  industries  local  organisiitious 
already  exist  which  have  proved  their  ability  to  settle  all 
such  (]uestions  amicably,  it  is,  nevertheless,  felt  that  much 
benefit  may  be  derived  from  the  national  gathering,  and 
that,  at  any  rate,  no  harm  is  likely  to  be  done  by  it.  Of 
conree,  the  conclusions  arrived  at  can  only  be  of  a  general 
nature,  as  the  conditions  of  working  vary  so  widely 
in  different  industries,  that  each  case  must  be  finally 
settled  on  its  own  merits  by  those  most  directly 
concerned. 

Turning  to  the  subject  of  the  threatened  attempt  of  the 
E.T.U.  to  plunge  the  Metropolitan  district  into  darkness, 
several  interesting  points  arise  for  notice.  As  we  indicated 
in  our  last  issue,  a  weaker  case  for  a  strike  could  hardly 
have  been  imagined  ;  not  only  did  it  make  no  appeal  what- 
ever to  pojiular  sympathy — the  first  condition  to  be  fulfilled 
before  success  can  be  hoped  for — but  it  ofl'ered  no  induce- 
ment even  to  the  members  of  the  Union  to  leave  their  posts, 
a  fatal  error  indeed,  for  the  men  whose  services  were  con- 
cerned would  have  been  loath  to  do  so  even  for  their  own 
purposes  ;  and.  as  the  event  proved,  they  flatly  declined  to 
do  so  for  the  sake  of  a  political  will-o'-the-wisp.  The 
leaders   of   the    London   Branch,   therefore,   committed    a 
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colossal  niistaki'  when  they  embarked  upon  tliis  foolish 
policy,  and  not  only  brought  the  Electrical' Trades  Union 
into  bad  odour  with  the  public,  but  also  called  down 
upon  themselves  the  censure  of  their  own  members— 
not  to  mention  the  National  Executive,  which  did  not 
appear  to  cut  much  ice  in  the  recent  frost. 

Now,  what  is  the  matter  with  the  Electrical  Trades 
Union  .-  We  think  the  answer  has  been  most  ably  ex- 
pressed in  a  letter  from  a  Trade  Unionist  which  appears  in 
our  "  Correspondence "  colunnis  to-day.  The  facts  are 
notorious.  During  the  war  the  E.T.U.  admitted  to  mem- 
bership every  Dick,  Tom,  and  Tlarry  that  it  could  induce 
to  enter,  no  matter  how  nebulous  dr  remote  his  claims  to 
electrical  qualifications  might  be  :  it  went  further — it 
advertised  itself  as  an  efficient  umbrella  for  those  who 
wished  to  evade  military  service,  and  thus  it  became — what 
it  is  ;  we  will  not  characterise  it  more  closely,  for  the  sake 
of  the  good  men  who  also  belong  to  it. 

'  It  is  about  those  good  men — by  which  we  mean  trained, 
'  highly-skilled  electricians,  men  who  take  pride  in  their 
work  and  uphold  the  dignity  of  their  calling — that  we  wish 
to  speak.  Are  they  content  to  remain  lumped  together 
with  the  war-shy,  the  alien,  and  the  nondescript  ?  to 
exercise  the  same  voting  power  as  the  boys  who  belong  to 
the  same  Union,  and  to  further  the  political  aims  of  a 
clique  of  Bolsheviks  ?  We  cannot  think  that  that  is  their 
wish.  But  if  they  desire  reform,  it  is  for  them  to  act — 
no  one  else  can  do  it  for  them.  We  commend  to  their  notice 
the  proposal  put  forward  by  our  correspondent— to  form  a 
branch  of  the  E.T.U.  as  a  Craftsman's  Union,  to  which 
none  shall  be  admitted  but  those  who  can  prove  their  just 
right  to  that  privilege.  Why  should  not  the  Electrical 
Trades  Union  possess  a  standing  and  reputation  on  a  par 
with  those  of  other  Unions  that  we  could  name  ?  It  is 
a  matter  for  the  members,  and,  if  they  care  to 
take  it  up.  we  shall  be  pleased  to  provide  space  in  our 
"  Correspondence  "  columns  for  its  discussion — but  s/inr/ 
letters,  please  1 

Before  leaving  this  subject  wc  feel  bound  to  refer  to  the 
letter  of  Mi",  .lohn  Vincent,  which  appeared  in  our  last 
issue,  regiii-ding  the  shorter  working  week.  We  wish  to 
enter  an  emphatic  protest  against  the  fallacious  doctrine 
that  unemployment  can  be  lessened  by  shortening  the 
working  hours  in  order  to  secure  the  employment  of  more 
workers.  It  is  based  upon  the  idea  which  for  so  long  has 
obsessed  the  British  worker,  but  which  has  been  so  often 
disproved  by  facts — that  there  is  a  fixed  amount  of  work 
to  be  done.  The  effect  of  increasing  the  cost  of  production, 
however  brought  about,  is  inevitably  to  diminish  the  demand, 
the  output,  and  the  amount  of  employment ;  and  unless  the 
rate  of  production  per  man  is  increased  sufficiently  to 
counteract  the  reduction  of  the  working  hours,  that  result  will 
surely  follow.  Hence  the  Unions  which  are  out  for  a  short 
working  week  are  helping  to  bring  about  an  increase  of 
unemployment,  either  under  an  honest  mistmderstanding  of 
the  facts,  or,  as  in  the  recent  example,  for  purely  political 
and  anti-national  motives.  This  is  no  time  to  increase  the 
cost  of  production  ;  what  is  urgently  necessary  is  increased 
output  at  the  lowest  possible  cost — failing  that,  ruin  and 
misery,  which  invariably  bear  hardest  on  those. least  able 
to  endure  them. 


Fuel  Economv. 


I'^i.SKWHKUE  in  this  issue  will  lie  fouml 
an  article  dealing  with  the  coal  consump- 
tion of  power  stations,  which  wc  specially  coiumend  (0  the 
attention  of  central  station-engineers ;  the  author  (Mr. 
R.  H.  Parsons),  an  engineer  of  exceptional  ability  and 
resource,  has  himself  employed  the  system  wlii<h  lie 
describes  in  the  working  of  a  large  power  station,  with 
results  nothing  short  of  remarkable. 

In  these  days  fuel  economy  is  a  maticr  of  the  first  im- 
portance, and  the  station  engineer  cannot  afford  to  ignore 
any  device  which  is  likely  to  facilitate  the  accurate  deter- 
mination of  the  true  conditions  under  which  his  plant  is 
working,  or  to  reveal  the  nature  and  cause  of  losses  known 
or  unsuspected.  In  up-to-date  undertakings  a  variety  of 
instruments  is  provided,  and  numerous  records  aic  kept, 
with  those  ends  in  view,  as  we  showed,  for  instance,  in  our 
I'ecent  article  on  the  Sheffield  Electricity  Works  :  but 
observations  and  records,  howe\er  voluminous  and  accurate, 
are  of  little  value  unless  their  meanings  can  readily  lie 
interpreted. 

It  is  here  that  the  value  of  the  method  outlined  liy  j\lr. 
Parsons  makes  itself  felt.  The  simple  law,  closely  analogous 
to  the  famous  Willans  law  to  which  he  draws  attention,  is 
the  key  by  which  the  problems  of  the  boiler  house  and 
engine  room  can  be  solved.  With  the  aid  of  graphic 
methods,  which  appeal  to  the  eye  at  once,  a  conslani  rlicik 
is  maintiiined  on  the  rates  of  consumption  of  coal  and  water, 
and  on  the  efficiency  with  which  the  plant  is  operated,  and, 
at  the  same  time,  the  invaluable  incentive  to  improvement 
that  is  afforded  by  the  cultivation  of  the  spirit  of  emulation 
between  the  various  shifts  is  fully  utilised.  As  we  have 
said,  the  method  has  been  tried  and  found  extremely 
effective,  and  it  is  in  the  hope  that  our  readers  will  likewise 
profit  by  its  adoption  that  we  invite  them  to  give  it  a 
serious  trial. 


y 

The  Battle 
of  the  Systems. 


The  i|uestion  whether  the  battle  of 
the  systems,  which  has  been  dormant 
for  many  years  abroad,  is  about  to  be 
resumed,  has  been  raised  by  Dr.  von  Dolivo-Dobrowolsky, 
in  a  paper  read  recently  before  the  Electroteclmical  Associa- 
tion in  Berlin,  in  the  course  of  which  he  predicts,  a 
retorato  the  dircpt-current  system  for,  the  electrical  trans- 
mission of  power  over  long  distances.  The  author  points 
out  that  the  substitution  of  alternating  current  for  the  then 
customary  direct  current  gave  rise  to  the  transmission  of 
power  a}iproximately  three  decades  ago  ;  but,  in  his  opinion, 
transmission  by  three-phase  current  has  now  reached  the 
limit  of  its  possibility  of  development.  With  overhead 
conductors  the  economic  limit  for  alternating  currents  lies 
at  about  JiO  Jjiiles  and  a  pressure  of  =!00,000  volts,  but 
with  cables  the  limit,  is  .60  mile.Sk  It  is  necessary,  how- 
ever, to  think  of  the  future,  when  engineers  will  have  to 
deal  with  distances  of  from  oOO  miles  even  up  to  (iOO 
miles,  (ireat  reliability  can  only  be  obtained  by  the 
removal  of  the  conductors  from  the  air — that  is,  by  the 
substitution  of  underground  cables  :  and  the  author,  there- 
lore,  reconunended  the  reversion  to  high-pressure  direct 
current  for  this  purpose.  This  is  considerably  more  favour- 
able for  cables,  and  the  further  development  rests  with 
the  future.  The  author  invited  all  German  engineers  to 
co-operate  in  the  matter,  so  that  the  prospective  great 
revolution  in  practice  should  have  its  origin  in  Germany, 
and  be  of  advantage  to  the  whole  world. 

In  this  country  the  conditions  are  different  :  we  have  no 
long  transmission  lines,  and  unless  and  until  we  seriously 
contemplate  generation  on  the  coal-field  and  transmission  to 
the  centres  of  consumption,  we  shall  not  even  approach  the 
60-mile  limit  for  underground  cables  suggested  by  the 
author.  As  a  matter  of  fact,  recent  investigations  arising 
out  of  the  national  electricity  supply  proposals  indicate  that 
it  is  not  profitable  to  transmit  electrical  energy  in  this 
country  more  than  30  miles.  Hence  the  three-phase 
system,  which  has  secured  almost  a  monopoly  of  what  we 
call  "  long-distance"  transmission  here,  will  serve  our  pur- 
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pose  for  a  lontr  time  to  come,  and  it  is  rapidly  growing  in 
favour  for  distribution  also. 

We  said  "  almost  a  monopoly,"  having  in  view  the  high- 
pressure  direct-current  system  put  down  for  the  Metropolitan 
Electric  Supply  Co.  some  years  ago  by  Mr.  J.  S.  Highfield, 
which,  we  believe.is  the  only  example  of  its  kind  of  any 
consequence  in  this  country.  For  Mr.  Highfield's  purpose 
the  system  offered  certain  advantages,  and  it  would  be 
interesting  to  know  what  proyress  has  been  made  in  its 
df-velopnient  and  working. 

\\\-  Would,  however,  emphasi.-fe  the  fact  that  while  tlii.<; 
•'  tight  little  island ''  offers  few  opportunities  for  long- 
distance work,  the  British  Empire  abounds  with  them. 
The  case  of  the  Tictoria  Falls  at  once  comes  to  mind,  as 
one  which  aroused  intense  interest  some  1 5  years  ago  ; 
that  problem  still  awaits  a  solution,  but  is  only  one  of  many 
similar  ones  on  wliich  the  British  engineer  will  soon,  we 
hope,  be  engaged.  The  report  of  the  Committee  on  Water 
Powers  of  the  British  Empire,  which  we  summarised  some 
months  ago,  contains  particulars  of  numerous  water  powers 
of  vast  potentialities  in  remote  localities — and  the  question 
relates  almost  wholly  to  water-power  development.  The 
subject,  therefore,  although  of  no  immediate  importance  to 
us  at  home,  has  a  very  real  interest  tii  us  in  its  bearing  on 
the  de^-elopment  of  the  natural  resources  of  the  Empire,  as 
well  as  those  of  foreign  countries  ;  and  while  we  do  not 
attach  much  weight  to  Dr.  Dolivo-Dobrowolsky's  prediction, 
it  behoves  us  to  keep  a  close  watch  on  progress  in  the  tech- 
nology of  long-distanoe  transmission  in  every  school  of 
engineering  thought. 


National 

Electricity 

Supply. 


From  the  correspondence  which  has 
appeared  in  our  pages,  and  the  Memo- 
randum of  the  Association  of  Consulting 
Engineers  wliich  we  publish  to-day,  it 
will  iie  seen  that  the  report  of  the  Committee  appointed  by 
the  Institution  of  Electrical  Engineers  on  the  subject  of 
electric  power  supply,  to  which  we  took  exception  in  our 
issue  of  February  7tli,  is  meeting  with  criticism  in  other 
quarters  also.  The  Consulting  Engineers  fix  upon  the 
.-ame  point  as  ourselves — namely,  that  the  Electricity 
Commissioners  should  be  armed  with  wide  and  effective 
powers  to  act  in  an  executive  capacity,  whereas  the  I.E.E. 
Committee  proposes  to  limit  them  to  advisory  functions — a 
mere  mockery  of  reform.  It  will  be  observed  also  that  the 
Electrical  Section  of  the  Newcastle  Chamber  of  Commerce, 
after  discussing  the  subject,  endorsed  this  view,  and  indeed 
it  appears  to  be  the  general  opinion  ;  we  shall  not  be 
surprised  if  the  Provincial  Centres  of  the  Institution  take 
the  matter  up. 

We  gladly  seize  upon  the  excuse  put  forward  by  Mr. 
C.  H.  Marshall,  a  member  of  Council  of  the  I.E.E. — that 
the  Committee,  though  appointed  by  the  Council  of  the 
Institution,  was  not  in  fact,  and  was  not  meant  to  be, 
representative  of  the  Institution  of  Electrical  Engineers. 
It  was  a  joint  Committee  representing  some  14  engineering 
Associations,  of  which  the  I.E.E.  was  only  one,  and,  as  the 
ilemorandum  above-mentioned  shows,  the 'report  of  the 
Committee  did  not  necessarily  convey  the  views  of  any  one 
Society  correctly.  This  affords  a  loophole  for  the  Institu- 
tion, like  the  Association  of  Consulting  Engineers,  to 
escape  tlu'ough,  and  we  hope  that  the  matter  will  not  lie 
allowed  to  rest  where  it  is.  It  would  be  most  unfortunate 
if  the  report  were  to  go  forth  as  the  verdict  of  the 
Institution  as  a  whole. 


Herr  Karl  Friedricii  vox  Siehens, 
'  Situation  chairman  of  the  Siemens- Schuckert 
in-'Germanv.  Works  Co.,  is  reported  to  have  stated  that 
it  was  necessary  for  the  company  to 
change  over  to  peace  work  ;  liut  this  operation  was  rendered 
difficult  owing  to  the  absence  of  willingness  to  work,  and 
the  lack  of  raw  materials.  Orders  were  not  coming  satis- 
factorily to  hand  ;  and  foreign  countries  were  withtkawing 
their  orders,  as  they  had  no  confidence  that  German  works 
would  be  able  to  effect  delivery  under  the  prevailing  labour 
disturbances.  It  was  not  possible  for  sale  prices  to  keep 
pace  with  the  increase   in  wages  and  in  the  cost  of  raw 


materials.  The  coiLstant  interruption  in  working  through 
strikes,  political  demonstrations,  and  works'  meetings  had 
caused  the  average  efficiency  of  the  men  to  fall  far 
below  half  the  normal  ;  whilst,  on  the  other  hand,  higher 
wages  per  hour  were  being  paid.  The  exclusion  of  the 
district  on  the  left  bank  of  the  Rhine  had  had  the  result  of 
causing  it  to  be  impossible  to  obtain  supplies  of  many 
partly-finished  materials. 

The  chairman  of  the  Elekirizitiits  A.G.  (late  Schuckert 
and  Co.;,  of  Nuremberg,  addressing  the  shareholders 
at  the  recent  annual  meeting,  stated  that  the  year 
1  !l  1 7- IS  W'as  compai'atively  favoui-able.  (In  the  other  hand, 
the  present  situation  was  so  unfa\onrable  that  the  imme- 
diate future  was  looked  to  with  anxiety.  The  hard  terms 
of  the  Armistice  had  a  paralysing  effect  on  all  undertakings, 
whilst  the  internal  political  and  economic  conditions  were 
developing  in  a  way  injurious  to  industry.  (Operations  in 
most  departments  at  the  Nuremberg  works  had  had  to  be 
reduced  to  ;i4  hours  per  week,  owing  to  the  decrease  in  the 
working  hours  through  the  scarcity  of  coal,  and  the  cancella- 
tion of  war  contracts  which  could  be  only  partly  replaced  by 
peace  orders  and  the  very  few  orders  received  from  the 
State.  The  strikes  in  Berlin,  &c.,  had  led  to  a  fall  in  the 
output  of  the  works  by  more  than  two-thirds  of  the  normal, 
and  wages  and  salaries  and  the  prices  of  materials  had  con- 
siderably advanced.  As  a  consequence  of  these  circum- 
stances and  the  internal  conditions,  the  chairman  remarked, 
the  hope  of  regaining  the  export  markets  was  vanishing. 


In  the  Report  of  the  Municipalities  of 
Distributing  Qi-gatgr  London  owning  electricity  under- 
In  London.  takings,  London  has,  for  the  first  time, 
come  under  review  in  coimection  with 
the  reorganisation  of  the  Electricity  Supply  Industry. 
This  Report,  it  will  Ije  rememliered,  dealt  very  largely, 
with  the  political  side  of  the  question,  the  bias, 
needless  to  say,  being  in  the  direction  of  a  thorough- 
going municipalisatioii.  The  chief  point  advocated 
was  the  establishment  of  an  Electricity  Board  for 
Greater  London,  from  which  every  company  interest 
would  be  jealously  excluded.  In  view  of  such  a  sweeping 
judgment,  it  might  not  be  out  of  place  to  glance  at  the 
facts  of  the  case  from  the  imnt  of  view  of  the  comparative 
interests  of  companies  and  municipalities  respectively  as 
they  stand  at  the  present  moment.  Thus,  as  regards  areas 
over  which  municipalities  and  companies  respectively  have 
distributing  powers,  taking  the  area  of  Greater  London 
as,  say,  970  sq.  miles,  the  municipalities  hold  distributing 
powers  over  216  sq.  miles  and  the  companies  over  402 
sq.  miles.  It  will  be  seen,  therefore,  that  so  far  as  Greater 
London  is  concerned,  the  company  interests  predominate 
very  largely  indeed.  Fiuther  (and  this  is  imiwrtant,  since 
the  new  schemes  deal  largely  with  the  future),  by  far  the 
greater  part  of  the  industrial  area  as  yet  undeveloped 
lies  in  the  hands  of  the  companies,  this  unde- 
veloped area  being  situated  in  that  outer  belt  of 
Greater  London  usually  termed  Extra-London.  In  this 
Extra- London  area  the  municipal  interests  cover  only  161 
sq.  miles,  as  compared  with  the  company  area  of  338 
sq.  miles.  The  fact  that  the  companies  have  almost  a 
monopoly  here  has  come  about,  apparently,  through  local 
authorities  in  the  Home  Counties  having  fought  shy  of 
municipal  enterprise. 

In  the  County  of  London  itself,  the  difference  is,  of  course, 
not  nearly  so  great,  but  the  preponderance  is  still  on  the 
companies'  side,  the  respective  areas  being — municipal, 
55i  sq.  miles  ;  company,  64^  sq.  miles. 

A  review  of  these  figures  will  show  that,  despite  political 
convictions,  when  the  question  comes  to  be  dealt  with  as  a 
practical  issue,  consideration  must  necessarily  be  given  to 
such  obvious  facts,  and  any  scheme  which  ignores  them 
cannot  expect  to  be  taken  seriously. 

A  moral  incidental  to  the  London  situation  as  given 
above  is  that  each  of  the  various  big  districts  in  England 
must  be  treated  individually,  and  that  conclusions  drawn 
from  a  survey  of  England  as  a  whole  are  often  flagrantly 
misleading  when  applied  to  a  particular  district  considered 
as  a-  unit.  Some  districts  are  almost  exclusively  company, 
some  mtmicipal,  and  some — like  London — hybrid. 
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THE     COAL    CONSUMPTION     OF    STEAM     POWER     PLANT. 


By     ROBERT    H.     PARSONS.    M.  Can.  Soc.  C.E. 


As  the  cost  of  fuel  is  by  far  the  largest  single  item  of 
expense  in  the  u^H'ration  of  a  steam  power  station,  the 
greult'st  faotor  in  ileterminini;  tlie  cost  of  |Hi\ver  piiHluction 
in  any  };iven  station  is  the  number  of  ])ounds  of  coiil  burnt 
pev  KW.-hour  generated.  This  figure  will  depend,  of  course, 
Mivy  largely  upon  the  nature  and  magnitude  of  the  loa<l 
upon  the  sution,  and  uixm  the  tyjie  of  machinery  installed, 
and  Ui  this  extent  it  is  beyond  the  inmiediate  control  of  the 
engineer  responsible  for  the  management  of  the  plant.  Hut 
with  any  given  load  and  equipment  the  coal  consumption 
may  vary  between  wide  limits,  accoi'ding  to  the  cai'e  taken 
in  the  operation  and  maintenance  of  the  generating  ma- 
chinery. It  is  this  •■  controllable  margin  "  that  deserves 
the  most  unremitting  attention  of  the  power  plant  manager, 
because  the  domiiiatint,'  influence  of  the  coal  bill  on  the 
generating  costs  makes  the  saving  of  even  a  small  per- 
centage of  the  fuel  a  mattei'  of  more  practical  importance 
than  a  corresponding  saving  on  any  other  item  of 
expenditure. 

It  is  not  the  purpose  of  this  article  to  discuss  the  various 
directions  in  which  a  saving  of  fuel  may  be  brought  about, 
but  rather  to  direct  the  attention  of  engineers  to  a  practical 
methob  of  keeping  a  check  upon  the  efficient  use  of  fuel 
shift  dy  shift,  whatever  may  be  the  output  during  the  shift. 


Fig.  1. 


OUTPUT    PER    SHIFT    iiN    THOUSANDS    OF    K.W.II.i 

-COAL-CONSUMPTION   CHART. 


upon  the  efficiency  of  operation.  Having  such  a  criterion 
for  his  station,  the  engineer  would  have  no  difficulty  in 
determining  at  a  glance  which  of  the  two  coal-consumption 
liguies  in  the  example  given  above  really  constituted  the 
better  operating  performance. 

It  was  shown  hy  the  writer  some  years  ago*  that  both  the 
coal  consumption  and  the  steam  cons\nnption  of  a  power 
station  apparently  followed  straight-line  laws.  These 
figures  represented  the  operating  results  of  a  large  (,'anadian 
power  station  under  his  management,  and  the  conclusions 
deduced  from  them  have  been  found  e([Ually  applicable  to 
data  obtained  over  considerable  periods  from  central-station 
practice  in  this  country.  Having  once  determined  the  law 
of  coal  and  steam  consumption  for  a  given  power  station, 
we  have  a  criterion  by  which  the  efficient  working  of  the 
station  may  be  judged  at  the  end  of  every  shift,  and  any 
departure  from  the  standard  will  not  only  be  definitely 
brought  under  notice,  but  the  cause,  whether  it  is  to  be  found 
in  the  boiler-room  or  the  engine-room,  will  also  be  suggested 
with  reasonable  certainty.  Thus  any  change  in  operating 
conditions,  whether  inadvertent  or  intentional,  will  be 
reflected  at  once,  so  far  as  it  affects  the  economy  of  the 
station,  and  adverse  conditions  can  be  discovered  and  rectified 
with  the  least  possible  delay.  * 

To  determine  the  standard  coal  and  steam  consumption 
for  a  particular  station  is  a  matter  of  great  simplicity. 
Keferring,  first,  to  coal  consumption,  a  chart  is  prepared  on 
squared  paper,  the  vertical  scale  being  figured  in  total 
pounds  of  coal  burnt  per  shift,  and  the  horizontal  scale  in 
total  KW.-hours  produced  by  the  main  generators.  For  the 
steam  consumption  per  KW.-hour  a  similar  chart  is  prepared, 
the  vertical  scale  in  this  case  representing  pounds  of  feed- 
water  pumped  into  the  boilers  per  shift,  and  the  horizontal 
scale  total  Kw. -hours  per  shift  as  before.  Hax'ing  prepared 
these  two  charts,  at  the  end  of  every  shift  the  total  coal 
and  the  total  water  consumed  are  plotted  respectively  over 
the  figure  representing  the  output  on  that  shift.  When  a 
fair  number  of  results  have  been  plotted,  it  will  be  seen 
that  the  dots  lie  about  a  straight  line  on  each  chart,  and 


Incidentally,  also,  the  method  advocated  gives  the  engineer 
a  far  more  comprehensive  view  of  the  working  of  his  station 
considered  as  an  organised  unit  than  he  can  acquire  from  a 
study  of  the  log  sheets  and  other  periodical  returns  of  the 
working  of  the  plant.  But  it  is  the  feature  of  independence 
of  output  which  gives  the  method  its  peculiar  value.  The 
bare  figure  of  coal  consumed  per  KW.-hour  is  apt  to  be 
misleading.  It  depends  very  much  upon  the  output  during 
the  period  in  question,  and  with  a  good  load  a  low 
operating  efficiency  may  show  an  apparently  better  coal- 
consumption  figure  than  a  really  higher  operating  efficiency 
under  less  favourable  conditions  of  load.  For  example,  a 
coal  consumption  of  2-75  lb.  per  KW.-hour  for  a  shift 
output  of  40,000  KW.-hours  might  be  really  a  distinctly 
worse  performance  than  a  consumption  of  3"0  Ib.perKW.-hour 
for  a  shift  output  of  20,000  KW.-hours  in  the  same  station. 
Yet  the  average  station  engineer,  if  satisfied  with  the  second 
of  these  figures,  might  possibly  be  as  well,  or  better,  satisfied 
with  the  first  figure,  because  he  would  not  know  what 
consumption  might  reasonably  be  expected  from  his  plant 
at  various  loads.  What  appears  to  be  reriuired  is  a  system 
of  criteria  for  the  behaviour  of  individual  plants  under 
varying  loads.  The  nature  and  equipment  of  every  power 
station  affect  the  coal  consumption  to  such  an  extent  that 
a  direct  comparison  between  the  coal  consumed  per  KW.-hour 
in  different  stations  is  misleading  as  a  test  of  efficiency  of 
operation.  Such  comparisons  could  be  made  with  great 
advantage  by  comparing  the  criteria  of  individual  plants 
here  suggested  ;  but  they  would  bring  out  the  relative 
merits  of  the  different  equipments  rather  than  the 
relative  efficiency  of  the  operation  of  the  stations.  The 
primary  object  of  the  criterion  of  a  station  is  to  serve 
as  a  .standard  against  which  the  results  of  that  particular 
station  may  be  judged,  and  thus  to   form  a  continual  check 


Stbam-Consumption  Chart. 


the  line  which  lies  most  evenly  among  them  must  be  drawn 
in.  The  easiest  way  to  do  this  is  to  rule  a  line  on  a  piece 
of  tracing  paper,  and  move  it  over  the  chart,  when  the  best 
position  of  the  line  among  the  dots  will  readily  appear. 
The  appearance  of  the  charts  will  be  somewhat  as  shown  in 
figs.  1  and  2.  The  greater  the  variation  between  the  out- 
puts of  the  shifts  the  more  extended  will  be  the  series  of 
plottings,  and  the  more  definitely,  therefore,  can  the  slope 
of  the  line  be  established.  It  will  be  found,  however,  that 
in  the  average  station  the  difference  in  the  outputs  of  the 
lightest  and  heaviest  shifts  of  the  day  is  quite  enough  to 
extend  the  plottings  sufficiently,  and  the  light  Sunday  load 
also  provides  points  which  assist  in  the  location  of  the 
line. 

'   Jimjineeriny,  November  Hth,  1914, 


Tol.  84.    No.  2.152.  February  21,  1919.]  THE     ELECTRICAL     REVIEW. 


201 


Aisumiug  the  {wsitions  of  the  Hues  repre.sentin<:  the  total 
t~team  and  coal  consumption  to  have  been  determined  in  the 
manner  described,  the  rjuestion  arises  as  to  what  practical 
use  can  be  made  of  them.  The  most  obvious  thing  to  do 
is  to  prepare  a  couple  of  new  charts  with  the  lines  drawn 
upon  them,  and  instruct  the  shift  engineer  to  plot  down  on 
the  chart  .so  prepared  the  results  of  the  working  of  each 
shift  as  soon  as  the  figures  are  known.  If  any  of  the  plot- 
tings  conie  materially  aljove  the  lines  representing  the 
standard  figures,  there  is  reason  for  inquiry,  and  the  cause 
of  the  inefficiency  may  be  investigated  while  the  facts  are 
fresh.  The  results  of  employing  the  charts  in  this  way 
effected  such  a  noticeable  improvement  in  the  efficiency  of 
operation  of  one  power  station  under  the  author's  notice, 
tb  it  after  a  month  it  was  found  advisable  to  revise  the 
standards  and  establish  new  and  lower  positions  for  the 
liues.  Such  a  result  would  of  itself  justify  the  very 
small  amount  of  trouble  the  method  involves  :  but,  apart 
from  the  check  on  overall  efficiency  of  operation,  the  lines, 
when  properly  understood,  throw  a  most  valuable  light  upon 
the  conditions  obtaining  in  the  plant. 

Each  line,  of  course,  may  be  represented  by  a  simple 
equation,  which  may  be  determined  as  follows  : — Referring 
to  fig.  1,  let  the  coal  consumption  per  shift  be  represented 
bv  c,  and  the  output  per  shift  by  K.  The  value  of  c  for 
any  point  on  the  line  is  obviously  equal  to  the  height  at 
which  the  line  cuts  the  vertical  through  0,  plus  the 
additional  height  due  to  the  slope  of  the  line.  The  firet 
of  these  (juantities  is  read  directly  from  the  scale  on  the 
diagram — namely,  18,000  for  this  particular  case.  We 
al.so  see  from  the  diagram  that  when,  for  example,  K  = 
40,000,  the  corresponding  value  for  r  is  106,000.  Sub- 
tracting from  this  latter  figure  the  constant  of  18,000,  we 
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Fig.  3. — Coal-Efficiencv  Chart. 

see  that  c  increases  in  value  by  88,000  for  an  increase  of 
40,000  in  the  value  of  K,  or  by  2'2  for  every  unit  increase 
of  K.     The  total  value  of  c  at  any  point  is,  therefore — 
C  =  18,000  +  2-2  K     (1) 

This  is  the  equation  to  the  line  in  fig.  1,  and  gives  the 
total  coal  consumption  corresponding  to  any  value  of  K, 
that  is,  to  any  output  per  .shift.  By  treating  fig.  2  in  an 
exactly  similar  manner,  we  get  another  equation,  namely — 

w  =  40,000  4-  IC-o  K     (2) 

where  w  represents  the  total  water  consumption  per  shift, 
and  K  the  total  output  as  before. 

These  equations  bring  out  certain  very  instructive  facts 
relative  to  the  operation  of  the  station  whose  working  they 
represent.  In  the  first  place,  we  see  from  equation  1  that 
18,00(_)  lb.  of  coal  are  burnt  per  shift  without  any  corres- 
ponding production  of  energy,  and  that  an  extra  2'2  lb.  are 
burned  for  every  KW.-hour  generated.  The  constant  loss  of 
18,000  lb.  represents  the  fuel  used  to  supply  all  radiation, 
condensation,  and  other  losses,  and  is  substantially  the  same 
whatever  the  load  on  the  station.  It  is,  in  fact,  the 
"  stand-by "  coal  necessary  to  maintain  the  station  in 
working  order  at  no  load.  Similarly,  we  see  from  equation  2 
that  40,000  lb.  of  steam  are  used  per  shift  without  any 
corresponding  output  of  energy,  and  that  lO".')  lb.  are  used 


in  addition  for  every  K\\".-hour  produced.  As  before,  the 
constant  of  40,000  lb.  represents  stand-by  losses,  leakages, 
itc,  and  remains  substantially  the  same  whatever  the  output 
of  the  station.  These  substantially  constant  losses  of  coal 
and  steam  must,  of  course,  in  the  nature  of  things,  increijse 
to  some  extent  with  the  load  ;  but  what  the  plotted  results 
indicate  is  that  such  increase  is  negligible  in  practice,  and 
that  no  practical  error  arises  from  treating  them  as 
substantially  constant. 

Referring,  again,  to  the  two  equations,  namely — 

c   =  18,000  -I-  2-2  K (1) 

and  W  =  40,000  -1-  lG-5  K (2) 

if  we  multiply  the  first  throughout  by  li'.','),  and  the  second 
by  2 '2  we  have — 

lC-5  C  =  297,000  +  30-3  K, 
and  2-2  w  =    88,000  -1-  36-3  k. 

Subtracting  the  second  of  these  from  the  first,  we  have — 

16-5  c  —  2-2  w  =  209,000, 
which  may  be  written  either  as — 

c  =  12.(561!  -f-  -133  w (3) 

or  as  w=     7-5  C   -    9:.,000 (4) 

These  two  equations  might  also  have  been  obtained 
directly  from  the  coal  and  water  consumption  figures  in  a 
manner  similar  to  that  by  which  the  former  e<|uations  were 
derived. 

From  equation  3  we  see  that  if  no  steam  at  all  were  to 
be  used  during  a  shift,  12,666  lb.  of  coal  would,  never- 
theless, he  required  to  maintain  the  boiler  house  conditions 
and  to  keep  up  steam.  If  this  figure  is  compared  with  the 
quantity  of  18,000  lb.  of  coal  per  shift  found  necessary  to 
run  the  plant  at  no  load,  it  will  be  seen  that  the  difference 
between  these  quantities — namely,  5,334  lb.  of  coal  per 
shift — is  consumed  in  generating  steam  which  is  condensed 
through  radiation,  &c.,  and  recovered  as  water. 
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Fig.  4. — Wateb-Efiiciency  Chart. 

Besides  indicating  the  magnitude  of  the  constant,  or 
stand-by  losses  of  the  station  in  terms  of  coal  and  water 
consumed  for  the  individual  plant  per  shift,  the  equations 
further  show  that  with  the  same  type  of  station,  and, 
therefore,  for  any  other  with  equivalent  efficiency  of  equip- 
ment and  operation,  any  load  which  may  be  carried  by  the 
station  can  be  generated  for  2*2  lb.  of  coal,  16'.5  lb.  of 
steam  per  KW.-hour,  and  7'h  lb.  of  water  per  lb.  of  coal,, 
apart  from  the  substantially  constant  stand-by  consumption 
of  coal  and  water. 

From  the  same  data,  coal-efficiency  and  water-efficiency 
curves  can  be  constructed  (fig.  3),  showing  the  con- 
sumption of  coal  and  water  per  Kw.-honr  for  any  given 
output.  These  curves  are  obtained  by  dividing  the  total 
coal  or  water  consumption  per  shift,  as  shown  on  the 
straight  lines  in  figs.  1  and  2,  by  the  corresponding  output 
in  Kw.-hours,  and  plotting  the  points  so  determined.  These 
curves  show  at  a  glance  what  coal  and  water  consumptions 
are  to  be  expected  for  any  given  output,  and  in  addition 
enable  performances  at  different  outputs  to  be  compared 
for  their  real,  as  contrasted  with  their  apparent,  efficiency. 
Take,  for  example,  the  question  suggested  at  the  beginning 
of  this  article,  whether  the  consumption  of  2'75  lb.  of  coal 
per  KW.-hour  for  an  output  of  4i»,000  KW.-hours  per  shift 
wa.s  a  better  performance  than  a  consumption  of  3'0  lb.  per 
KW.-hour  for  an  output  of  20,000  kw. -hours  on  the  same 
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station.  If  the  normal  coal  performance  of  the  station  in 
ijuestion  has  been  found  to  be  represented  by  equation  1,  it 
will  be  seen  from  fig.  ;j  that  the  efficiency  of  operation  was 
less  at  the  higher  load,  and  a  consumption  of  only  2"G5  lb. 
might  have  been  expected.  The  assumed  consumption 
fiiriires  are  plotted  in  fig.  3  for  comparison  with  the  curve. 

Charts  prepared  a.s  described  above  enable  a  continuous 
check  to  be  kept  upon  the  gros.s  coal  and  water  consumptions 
of  the  station,  but  do  not  show  directly  any  variations  in 
the  efficiency  with  which  coal  and  water  are  used.  This 
compiarison  can  be  made  readily  by  e  slight  modification  of 
the  charts.  Referring  to  the  coal-consumption  equation,  it 
will  be  seen  that  for  the  plant  in  question  the  consumption 
per  Kw.-hour  would  be  a  constant  quantity  of  2"'  lb.  per 
Kw.-hour  if  there  were  no  constant  losses.  The  relative 
efficiency  with  which  the  plant  is  being  operated  at  various 
times,  can  therefore  be  seen  by  comparing  the  variations  in 
coal  consumption  per  Kw.-hour  in  excess  of  the  constant 
quantity  required  for  stand-by.  To  make  this  comparison, 
the  constant  loss,  when  once  it  has  been  determined  for  the 
station,  is  deducted  from  the  total  coal  consumption  per 
shift,  and  the  resulting  figure  is  divided  by  the  output  per 
shift,  a  constant  figure  of  normal  or  standard  coal  con- 
sumption per  KW.-hour  being  thus  obtained.  The  chart  on 
which  the  coal-consumption  efficiency  of  the  station  is 
recorded  will  appear  similar  to  fig.  4.  The  base  line  is 
divided  to  correspond  with  the  success!  vesliifts.and  a  horizontal 
line  is  drawn  at  a  height  corresponding  to  the  normal  or 
standard  coal  consumption  of  the  station  per  K  w.-hour  ;  in  the 
instance  here  assumed,  i''2  lb.  per  KW.-hour.  As  soon  as 
the  coal  return  for  the  shift  is  handed  in,  the  constant 
quantity  representing  the  stand-by  losses  is  deducted,  the 
result  is  divided  by  the  output  for  that  .shift,  and  a  point 
corresponding  to  the  (juotient  is  plotted  on  the  chart.  If 
the  point  lies  above  the  horizontal  line  the  operating 
efficiency  is  shown  to  have  been  below  the  standard  for  that 
shift,  and  vice  \ersa  ;  and  the  general  trend  of  the  line 
obtained  by  joining  the  plotted  points  will  indicate  the  pro- 
gressive efficiency  of  the  station.  An  exactly  similar 
method  may,  of  course,  be  followed  in  respect  of  the  steam 
consumption  of  the  station  ;  and  by  means  of  a  comparison 
of  the  two  charts  a  very  good  idea  may  be  obtained  of  the 
respective  improvements  in  the  operation  of  the  boiler 
house  and  engine  room. 


THE     CHINESE     MARKET     FOR    MACHINERY. 


The  following  is  a  siuiimary  of  a  I'sport  recently  issued  by 
the  Pair-Eastem  Division  of  the  Bureau  of  Commerce  of  iha 
L'nited  States  Govermnent :  — 

The  present  situation  in  China,  a.s  regards  machinery  ia 
more  a  question  of  supply  than  of  demand.  China,  emerg- 
ing from  internal  dis-sensions,  economically  rejuvenaited 
compared  with  the  desfa-uctian  of  wealth  going  on  in 
Europe,  has  found  the  usual  .soiu-ces  of  supply  practically 
closed  by  the  war.  Witb  silver  woilli  more  ihan  ever  knowii, 
the  people  would  be  anxious  and  willing  to  buy  were  not  the 
same  low  exchange  price  hi  gold  for-  theii'  exports  a  deter- 
rent. Everywhere  abx-oad  the  home  maa-kets  aa^e  being  con- 
sidered fu'st;  and  if  ships  are  found  for  what  is  left,  it  is 
carefully  parcelled 'out. 

The  result  of  these  conditions  has  been 
New  Lines  of  the  industrial  awakening  of  China  and  a 
.Manufacture.  ttctermined  effort  to  supply  some  needs  at 
liome,  with  the  consequent  exijanaion  of 
Chinese  domestic  industries.  The  necessity  that  has  driven  the. 
Chinese  to  look  to  home  manufa*_-tures  to  i-eplaoe  imports  no 
longer  available  ha^  been  the  mother  of  invention  in  more 
lines  than  one,  and  hardly  any  field  of  manufacture  has  been 
left  untouched  or  untried,  .imong  the  new  ventures  noted 
during  1917  are  pumping,  mining,  and  printing  cone-ems, 
iiour  and  rice  mills,  cotton  weaving  and  silk  filatures,  oil 
and  paper  miUs,  brick  and  cement  works,  candle  and  soap 
factories,  glassware  and  porcelain  industries,  electric  hghting 
and  water  works,  chemical  ma.imfactorie.s,  sugar  iiefineries, 
and  factories  for  making  surgical  insti-uments,  heating  appa- 
ratus, electric  lamp  bulbs,  bicycles,  imitation  Panama  hats, 
luutoi's,  printing  presses,  needles  a.nd  nails,  clocks,  tiles,  car- 
ix^ts,  canva.s,  and  leather-  w-aa'c  Many  othea-  factories  have 
i>een  started  in  a  small  way,  and  in  evei-y  case  there  is  the 
primary  need  of  maohinei-y. 


Due  to  the  lack  of  capital,  the  largo 
Supplies  Must  majority  of  Chincx^  enterprises  are  of  a 
be  Financed.  joint  nature,  the  Chinese  supplying  the 
working  ca.pikil,  and  foreign  intere»t.s  su]'- 
plyhig  lihe  fixed  eapitjil,  iji  the  fonu  of  machinery  and  f<uiv 
phes.  It  must  be  pointed  out  that  in  a  great  many  inslance> 
(uiginaj  instdllatious  have  bt^u  maile  at  a.  los-s  with  a  vit>w 
to  getting  the  profits  out  of  the  venture  from  uccessoiies, 
ropjiirs,  and  renewals,  as  wcdl  as  from  an  advertising  .sfei.nd- 
]K>int,  with  the  advantage  of  siil).-.e(iMent  business  elsewhere, 
.\s  a  rule,  the  Oliinese  wish  to  iMy  foi-  a  new  installation  out 
of  tlie  profits,  and  tlie  dominant  po.-iitiou  of  Gemian  machi- 
nery in  China  before  the  war  was  largely  due  to  the,  fact 
that  they  always  took  part  paynient  and  extended  the  bal- 
ance over  a  few  years.  Moreoveir.  Gennau  lirms  carriK'd 
siiiaJI  boilers,  steam  x-ngiues,  K-<^-making  plant,  hand  Hour 
and  rit«  mills,  oil  engines,  dynamos,  and  nuichuie  tcnjs  in 
st<K-k,  whieh   were   installed  a.nd   |xiyment  arranged  la.ter. 

The  sale  of  nia<-.hinery  is  largely  dc|>endent  uyicn  the  ukv,  ■ 
ol  linancing  such  private  cnt<'r|iri.-.f,s.  for.  as  has  been  IX)intel^ 
out.  the  lack  of  ready  t-.i.]iitul  to  c-oM-r  initial  purchases  often 
leads  to  the  machinery  suiijilier  being  invited  to  poirticiiwtc 
in  the  enterprise.  To  those  de.sirhig  t<i  do  business  m  this 
way  the  field  is  practicJiUy  unlimil^'d,  just  as  the  oppoj-tuni- 
tie^  :iif  very  narrow  tor  aTiyniu-  <.\|irriin^  tn  iln  lm.-.iiH-,s><  on 
liir-,.  ill,,.-  as  it  is  commoni)  t  laiisi,  I.,!  m  lli,.  Iriite,!  Slat,-,,, 
llap|iil\.  the  extension  of  ailr(|ii,-ite  Ameiican  iiidiistnaJ  hank 
ing  facilities  is  becoming  more  a.nd  more  an  established  fact, 
and  will  serve  as  a  valua.ble  internuMliary  to  tho.se  not  desir- 
ing attuaJ  (Kirliciixition  in  the  enterprises  on  the>  machinery 
for  which  they  wish  to  bid. 

There    have    been    two    well-recognised 
Two    Methods      methods   of   .securing   luaehiuej'y   contl-acts 
of  .Securing!         in  China  in  the  jiast.     The  first  meithtKl  is 
Contract:!.  that    lA'  a|i|HkiMti:ng   one   of   the   la.rge   mei- 

ea.ntile  houses  ha.ving  l»ra.iu-hes  at  ah  the 
important  Chiiicse  trade  centres  as  general  agents  on  a.  [isvi\ 
agieement  for  a  term  ol  Vi'sirs.  Tliis  was  the  s.v.stem  ein- 
plii\ed  by  aLmo.--t  all  the  large  Gorman  manufacturers,  ajid 
It-  iHinripal  a.lvaiiiaL;!'  lies  ui  the  benefits  accriring  iVom  an 
i,l,U,.-t,il,li-lN  ,1  ,,.iiii,.ii(in  on  the  ground  -with  valua,bk) 
(hineM-  r,,iiii,i  tiniis.  Ill  addition  to  such  agency,  it  ha,s  beeiu 
found  advisa.l.ile  to  .send  one  or  more  (lualified  engineers, 
trained  at  the  home  factory,  who  conid  u.se  the  offices  and 
stair  of  the  agents'  branches  in  China  on  then-  trips  of  in- 
siN'ction.  and  co-operate  with  the  agent."?'  sii.lesmen  in  obtadn- 
ing  business.  TTie  other  and  le.ss  desirable  metliod  for  those 
jihst  entering  the  Chuiese  lielil  is  to  contluct  the  business 
direct  v.ith  the  ChineSc  ami  open  officvs  at  four  or  live  of 
the  trade  ^.-entj'es  with  <iualilied  engineers  attached,  who  are 
competent  not  (>nly  to  draw  ui>  specifications  a,ud  quotations 
on  the  spot,  but  to  caiTy  on  negotia.tionis  with  Chinese  olti- 
cials  and  purchasers.  There  are,  of  course,  any  ntmiber  of 
variations  from  these,  two  general  methods,  but  as  a  i-ule  the 
first  method  is  by  far  the  more  desu'able  for  those  new  to 
the  field,  as  the  peculiar  conditions  of  Chinese  trade  have 
nothing  in  common  with  conditdcms  in  this  country,  or  in 
other  foreign  countries. 

In   the  course  of  analysis  of  the  trend 
Shortage  of       of  the  trade  in   China  in   various  classes 
Textile  and        of  machinery  during  i^cent  years,  the  iie- 
Power  j'ort   points  out  that  the   decrease  in  the 

Machinery.  impoii-t.s  of  textile  machineii->'  in  no  way 
denotes  a  baekwanlness  in  that  industry. 
Owing  to  the  fact  that  supplyuig  •  ,iiiiitii,'N  were  busy  on  w-.w 
work,  entries  of  this  cla-ss  of  mateiial  slmued  a.  distuict  drop 
in  value  in  1917  compa,i«d  with  1915,  and  a.  still  grea.ter  drop 
in  quantity  or  weight.  It  is  noteworthy,  however,  that 
Canada,  figured  in  1917  as  a  furnisher  of  textile  machinery 
to  the  value  of  about  £40,000,  whereas  in  1915  her  trade  with 
Cliina  in  that  line  was  negligible.  Judging  by  the  tmim- 
ixirtant  influence  on  the  importation  of  textile  manufac- 
tures which  has  yet  been  exercised  by  the  local  industry, 
there  is  very  great  scope  for  the  sale  of  spinning  and  wea.v- 
ing  machines,  and  of  the  electric  plant  for  driving  them, 

Inabihty  to  procure  supphes  acc-ounts  also  for  the  drop  in 
the  sales  of  bodei'S,  tm-bines,.  and  oithea-  propelling  machineiw 
in  the  Chinese  market,  the  total  value  entered  in  1917  being 
less  than  half  that  in  1915,  although  Jaipan  nearly  doubled  her 
sales  in  that  Une.  Canada,  too,  .sold  such  plant  to  the  value  of 
about  £10,000,  as  compared  with  a  mere  £200  W'orth  in  1915. 
Imix>rts  of  machinery  for  brewing,  das- 
Larger  Demand  tilling,  sugar  refining,  &c.,  are  small,  but 
for  Sundry  increasing,    w-hilst    other    new    indiistries 

Machinery  and  which  have  .sprung  up  have  invoJved  ain 
Machine  Tools.  iiureuMe  a,lso  in  the  value  of  the  impoa-ta 
of  machinery  and  parts  "  unclassified." 
The  total  trade  in  machine  tools  has  jmnped  alma?t  'JOO 
per  cent,  since  1910,  and  .Japan's  share  has  risen  300  per 
cent.,  that  country  taking  not  only  its  own  share  of  the  total 
increase,  but  practically  all  of  the  trade  of  Great  Britain  and 
France. 

Under   the   heading   electrical   mateiraa,la 

Demand  for       and    fittings    a.re   included    all    accessories 

Electrical  and    appliances    of    an    electi-ical    nature. 

Materials  and      The   use  of  these  appliances   is  naturally 

Fittings.  limited  to  those  cities  and  districts  -whei-e 

electric  power  is  obtainable,  and  the  con- 

sta.nt  gi'owth  of  this  traile  in  these  cir cum. •stances  is  promi.s- 

ing.     A  great  many  electric  power  plants  have  been  unable 
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to  get  machinery  during  past  years  to  take  care  of  natural 
increases  in  consumption,  and  new  contracts  for  electricity 
"have  been  subsequently  refused.  With  an  increased  import 
of  appliances  under  such  ciicum stances  we  can  only  infer  to 
what  size  the  business  would  have  grown  under  normal 
conditions.  The  import  figures  for  electrical  materials  and 
fittings  appeared  in  the  Electhical  Elview  for  January  17th, 

Japan  has  taken  a  more  and  more  domi- 
Japan    Domi<      nant  position  in  China's  machinei"y  tiade 
nates  Chinese      each    year.        This   is    more    readily    seen 
Machinery        from  the  totaJs  of  all  classes  of  machinery 
Market.  unported,    including    machine    tools,    sew- 

ing   machines,    and    electrical   equipment, 
bv  countries,  as  given  in  the  foUowing  table  : — 


Imports  from— 

Japan      

United  States    ... 

(Jreat  Britain     ... 

Hong'-Konsr 

Canada  ... 

All  other  countries 


1,720,189  3,721,456  5,043,924 

1,042,134  l,65(>,o67  2,236,313 

2,451,056  3,175,19S  2,056,756 

810,126  1,211,708  674,384 

56,605  299,.^!  I  427,025 

977,988  159,730  490,097 


ToUl  srroas  imports...     7,068,098       10,224,170       10.918,499 
Re-exports         210,107  408,396         1,019,571 


Net  imports 6,857,991         9,815,774         9,898,928 

N.B.— The  Haikwaii  tael  =  2s.  8<J.  in  l'J15,  3s,  2(1,  in  1916,  4s.  2d.  in  1917. 

These  figures  show  a  cocnsistent  demand 
Canadian  for    industrial    machinery    and    equipment 

Competition.  in  China  which  has  been  unafiecfed  by 
scarcity  of  goods  abroad,  high  prices,  or 
lack  of  shipping,  but,  even  taking  into  consideration  the 
increa.sed  pnce  of  goods  as  affecting  total  values,  has  at 
least  held  its  own  in  a  time  of  considerable  disturbance. 
Although  Jaijan  has  increased  its  sales  to  a  greater*  degree 
than  -America,  tJiis  increase  has  been  mainJy  in  electrical 
fittings  and  equipment,  supplies  which  China  is  rapidly 
making  at  home.  The  growth  of  Canada's  trade  in  other 
classes  has  off.set  the  losses  of  Great  Britain,  and  Canada 
bids  fair  to  become  a  serious  competitor  in  the  heavier  lines. 
The  report  says  that  there  should  be  nothing  to  prevent  the. 
United  States  not  only  from  holding  the  advantage  obtained, 
but,  witlj  increased  supplies  at  home  after  the  war,  to  gain 
an  even  greater  share  of  China's  machinery  business. 

The  ele<;tricity  department  of  the  South 
New  Antung       Manchuria  Railway  Co.  exi>ected  to  stai-t 
Plant.  up  early  this  year  the  new  plant,   which 

has  been  under  constniction  since  July 
at  Antung.  This  makes  the  third  lighting  and  powea'  plant 
oper'ated  by  the  South  Manchuria  Co,  in  the  Antung  distaict. 
While  the  new  plant  will  remedy  an  insufficiency  of  electri- 
city for  fighting  purpo,ses  it  is  intended  primaaily  to  furnish 
motive  power  for  several  new  manufacturing  ent^erprises, 
which  it  is  expected  will  grow  up  in  its  immediate  vicinity. 
The  first  of  the.se  wiU  he  the  Auto  Yoko  Silk  MiU,  Tn 
addition  a  box  factory  and  several  smaller  enterpiises  are 
beirig  considered. 


NATIONAL     ELECTRICITY     SUPPLY. 


only,  and  if  and  when  their  generating  stations  and  main 
transmission  lines  are  taken  away,  their  business  will  be 
extinguished,  and  the  suggested  purchase  tei'ms  provide  no 
compensation  "Oi"  allowance  for  goodwill.  In  the  oases  of 
local  authorities  and  fighting  companies,  the  business  is  not 
to  be  extinguished,  and  the  goodwill,  therefor*,  has  not  to 
be  purchased.  There  should  be  included  compensation  to 
the  extent  needed  if  the  business  is  damaged. 

The  Commissioners  should  be  placed  in  a  position  to  enable 
them  to  meet  the  Postmaster-General  on  equal  terms  in  the 
matter  of  wayieaves.  In  the  past  serious  obstruction  haa 
been  caused  by  the  ix)wer  of  the  Post  Office  to  obstruct  otheir 
users  of  the  highways. 

The  way  of  arriving  at  the  price  to  be  paid  ia  ap-pareatly. 
intended  to  get  rid  of  the  difficulty  of  valuing  either  om 
ti-amway  terms  or  on  the  value  of  the  business  by  simply 
taking  the  concern  as  it  stands.  The  consequence  of  this 
win  be  that  those  concerns  which  have  not  put  away  depre- 
ciation, reserve  funds,  renewal  funds,  or  sinking  funds  wHl 
be  better  treated  than  those  which  have  made  due  provision, 
because  the  purchase  price  is  to  be  what  they  have  actually 
spent  less  what  has,  in  fact,  been  provided.  But  the  neces- 
sity for  a  valuation  will  .stUl  arise,  because  only  part  of  the 
plant  is  to  be  acquired,  namely,  the  generating  stations,  and 
presumably  the  main  transmission  lines,  and  the  funds  which 
have  been  provided  (and  which  are  to  be  deducted  from  Hif) 
actual  expenditme),  are  only  to  be  those  which  can  properly 
be  allocated  to  the  generating  stations,  so  that  some  part  of 
the  reserve  funds,  fee,  axe  to  remain  in  respect  of  that  pajli 
of  the  plant  not  purchased.  There  will  therefore  be  the  neces- 
sity for  some  kind  of  a  valuation  to  determine  the  aliocation 
of  the  reserve  funds. 

Although  it  is  intended  that  the  main  transmission  fines 
shall  be  acquired,  the  purchase  clauses  contain  no  recftm- 
mendation  as  to  the  method  of  valuing  these  lines.  If  those 
recommendations  are  embodied  in  an  Act,  this  omission 
should  be  remedied.  Incidentally,  it  is  doubted  whether  aa 
a  practical  measure  it  wOl  in  all  causes  be  feasible  to  separate 
the  main  ti'ansmission  fines  from  the  rest  of  the  distiibutian 
system.  In  many  cases  the  same  series  of  ducts  and  the 
same  manholes  will  be  used  for  both  main  transmission,  and 
for  distribution. 

It  is  doubted  whether  Clause  ,57  would  give  the  Commis- 
sioners sufficient  power  to  deal  quickly  with  a  contumacioua 
District  Boai'd.  It  would  api)ear  desirable  that  they  should 
have  some  summary  power,  such  as  power  to  euspend  or 
terminate  a  ficenoe  and  take  over  the  working  of  an  under- 
taking if  necessai-y. 

Clause  70  does  not  provide  adequate  safeguards  for  the 
officials.  Any  official  displaced  by  the  operation  of  the 
scheme  should  have  his  claim  for  compensation  adjudicated 
by  the  Electricity  Commissioners,  and  if  hardship  be  proved 
should  have  the  right  to  equitable  oompgnsation. 


The  Special  Committee,  representing  14  engineering  associa- 
tions, which  was  apjxjintefl  by  the  Institution  of  Electrical 
Engineers  to  consider  the  Board  of  Trade  Report  on  Electaic 
Power  Supply,  sent  a  letter-  to  the  President  of  the  Board  of 
Tiade  purpoaiang  to  represent  hose  ]x>ints  on  which  the 
memoranda  of  the  Associations  vere  unanimous,  but  ignoring 
others  on  which  they  differed.'  (See  Elec.  Rev.,  January 
2.1th,  1919.)       _ 

The  Association  of  Consulting  Engineers  has  therefore  sent 
its  memorandum  to  the  Board  of  Trade,  and  doubtless  other 
associations  which  do  not  find  that  their  views  have  been 
fairly  reprevsented  will  take  a  similar  course. 

The  Association  of  Consulting  Engineers  finds  that  the 
letter  to  the  President  of  the  Board  of  Trade  directly  con- 
flicts with  its  support  of  conclusion  88a  of  the  Board  of 
Trade  Report— that  large  additional  powers  should  lie  given 
to  the  Commis.sioners;  the  Association  recommended  that 
the  Commissioners  should  have  as  w-ide  powers  and  discre- 
tion .IS  possible.  The  A.'^sociation  also  agrees  with  conclu- 
sion 88f  of  the  Board  of  Trade  Report,  that  the  District 
Boards  should  be  free  to  operate  in  any  of  the  methods 
indicated.    ITie  following  are  extracts  from  the  memorandiim  : 

The  Ae.?ociatir>n  welcoiTies  the  rexoinmendatians  that  quah- 
♦led  Commissioners  .should  be  a.pixiinted  for  long  terms,  and 
be  independent  of  the  political  forces  which  have  played  such 
havoc  with  the  industry  m  the  past.  They  should  take  oven 
from  all  Government  Deoaitments  the  ^'ork  of  framing  rulea^ 
and  regulations,  and  it  should  be  their  duty  to  advise  Parfia^ 
rnent  on  all  matter?  relating  to  the  electrical  indu.^tiw.  They 
should  when  necessary  initiate',  legislation,  and,  in  a  word, 
their  functions  .should  be  creative  and  not  merelv  restrictive. 
Wide  discretion  ,'5hould  be  left  to  the  Coinrais.sioners,  and 
they  should  not  be  too  much  tied  by  specific  directions  of 
detail. 

The  power  rompanies  need  apecial  consideration ;  their 
licences   are   not,    as    with    ligbfring   companies,    for   a   tei-m 


At  a  meeting  of  the  Electrical  Section  of  Newcastie-upon- 
Tyne  Chamber  of  Commerce  on  the  11th  inst,,  Mr.  H.  W. 
Clothier  presiding,  the  subject  of  national  electric  power 
supply  was  diacus,sed.  It  was  resolved  to  disagi'ee  with  the 
conclusions  in  paragraphs  (G)  and  (H)  of  the  letter  addres-sed 
to  the  President  of  the  Boai-d  of  Tiade  on  behalf  of  the 
Committee  convened  by  the  Institution  of  Electrical  Engi- 
neers. The  Section  felt  that  the  Electricity  Gommissionei-s 
should  have  executive  powers  as  recommended  in  the  repoi-» 
of  the  Committee  appointed  by  the  Board  of  Trade 

Mr.  Ellis  reported  upon  the  conference  regarding  the  pro- 
posal to  form  an  electrical  federation  in  the  district  regard- 
ing the  wages  question,  and  it  was  resolved  to  call  another 
conference  at  an  early  date. 


The  following  resolution,  was  passed  by  the  Council  of  the 
I.M.E.A.  at  its  meeting  in  London  on  Friday  last  week  :-— 

"  The  I.M.E.A.  view  with  great  concern  the  suggestion 
which  has  been  reported  in  the  Press  that  the  future  control 
of  electricity  supply  is  to  be  taken  out  of  the  department 
of  the  Board  of  Trade,  and  to  be  placed  under  the  proposed 
Ministry  of  Ways  and  Communications. 

■'  Electricity  supphes  to  coUieries,  factories,  commercial 
users  generally,  and  other  consumers,  preponderate  largely 
over  supphes  to  railways  and  to  other  undertakings  coming 
under  the  control  of  the  .^tuggested  Ministry  of  W'ays  and 
Communications,  and  it  is  fea.red  that  such  control  would  be 
exercised  in  the  interests  of  transportation,  to  the  detriment) 
of  the  larger  interests  involved  in  the  general  supply  ol 
electrical  energy." 

The  secretary  of  the  A.ssociation  states  that  it  has  for  some 
time  been  apparent  that  the  report  of  the  Boiird  of  Trade 
Electric  Power  Supply  Conmiittee..  which  has  in  it«  main 
principles  been  heartdy  supported  by  the  I.M.E.A.  and  other 
progressive  bodies,  has  not  fully  met  the  anticipations  and 
desires  of  a  section  of  the  community  particularly  interested 
in  electricitv  supply  undertakings  operated  by  companies, 
and  it  is  vei-v  greatly  fea.red  that  the  proposal  to  take  the 
matter  out  of  the  hands  of  the  B.O.T.  would  re.siilt  in 
making  electricitv  supply  subsei-vient  to  other  intere..rts  such 
as  tho.«i  of  railways,  and  other  forms  of  transport,  and  woiilii 
further  delay  the  puttin.t  into  practice  of  the  progressiva 
movement  in  the  national  interests. 

rt  is  common  knowledge  that  the  B.O  T.  has  aheady  pro- 
ceeded  with  the  (ireliminary  arrangements  to  give  effect  to 
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the  itvoiiiiiKiidations  conUtiiiecl  in  its  coniniitteo's  report, 
and  the  Bill  has  boen  looked  for  lor  eomo  little  liino  pasrt. 

The  Pi-iini-  Minister  hiis  on  several  occasicms  lefen'ed  to 
the  reorganisation  of  eJoL-tricity  supply,  ajid  plaoe<l  the  same 
upon  his  Parliaiuejitary  projn'amnie  iVa'  the  earlie.st  attentioo. 

It  is  considei-ed  exceedingly  j-efrrettable,  and  it  is  feaaxxi 
siKnificiint,  that  the  matter  was  not  referred  to  in  the  King's 
Si>r<x'h,  unless  it  is  deemed  to  be  included  under  the  refoi'- 
encv  to  "a  BUI  to  esfciblish  a  Ministr>'  of  Ways  and  Com- 
munications, with  a  view  to  increasing  and  developing  the 
indiisLrial  and  agricultaral  resources  of  the  country  by  im- 
proved means  of  transport." 

In  sending  a  copy  of  the  resolution  to  members  of  the 
I.M.E..\..  Mr.  Proctor  impresses  upon  them  the  view  of  the 
Council  that  the  matter  is  most  urgent  and  imixwtant,  and 
asks  them  to  immediately  lay  the  same  befoix?  their  Elec- 
tricit>-  Supply  Committees,  and,  if  they  deem  it  necessary, 
before  their  Comicils.  and  to  have  resolutions  passed  in  sup- 
port of  the  ssime,  and  to  take  up  the  matter  with  tlieir 
ilombers  of  Pariiament,  de.siring  them  -to  take  action  in 
ac/'ordance  with  the  resolution  when  the  question  cornea 
before  the  House. 

Mr.  Bridgemaji,  for  the  B.O.T.,  said  on  Monday  in  the 
House  of  Commons  that  a.  BiU  for  the  establi.shraent  of 
national  super-power  stations  would  be  introduced  at  sn 
early  date.  Consideiation  is  being  given  to  the  question  of 
ownership,  but  the  question  of  coal  prices  could  not  be  in- 
cluded in  such  a  measure. 


CORRESPONDENCE. 


Ltttert  r»cmved  by  »«»  after  5  P.M.  ON  Tuesday  cannot  appear  imtil 
the  folknmng  week.  Correspondentg  should  forward  their  cammuni- 
oatioHi  at  the  earliest  possible  mmnent.  No  letter  can  he  published 
unless  we  hare  the  writer's  iw.mn  an/I  address  in  our  possession. 


Re=einpIoyment  of  Engineers. 

I  have  read  M-ith  great  interest  your  leading  article  in  the 
Electhiwl  Review  for  -Tanuary  •24th,  entitled  "The  Re- 
settlement of  Officers  "  But  why  officers  alone,  Mr.  Editor? 
All  the  qualified  electa-ioal  engineers,  many  of  whom  have, 
wnth  "the  long  record  of  their  briUiant  and  self-sacrificing 
achievements,"  covered  themselves  with  glory,  do  not  hold 
commissions  in  the  Army,  and,  again,  "As  in  the  case  of 
a  private,  so  in  the  case  of  the  officer — peAaps  more  so," 
(Why  "more  so"?)  However,  this  is  by  the  way.  What 
I  desire  to  state  is  that  your  remarks  to  the  effect  that  the 
men  who  have  .served  their  countiw  well,  in  her  direst  hour 
of  need,  now  that  the  strife  is  over  and  the  cause  is  won,  ask 
not  for  sympathy,  but  for  a  practical  manifestation  of  gi'ata- 
tiide,  represent  exactly  the  true  sentiments  of  the  men  for 
whom  you  are  kindly  a^pjiealing.  They  call  out  across  the 
Bea  for  a  job,  not  simply  because  they  have  Een'ed,  'but  be- 
cause they  have  served  and  arc  qualilied.  There  ajie,  of 
course,  a  few  who  apparently  think,  judging  by  .some  adver- 
■  tisenients  in  the  "  Situations  Wanted  "  columns,  that  by 
revealing  the  fact  that  thev  have  been  in  the  trenches,  or 
have  been  wounded,  &c.,  they  wiU  secure  comfoi'table  posi- 
tions; but  broad-minded  men,  who  constitute  the  majority, 
do  not  maintain  that  the  fact  alone  of  having  fought,  and 
perhaps  bled,  qualifies  a  man  for  a  position  which  he  hitherto 
was  incapable  of  holding. 

Well,  then,  how  can  these  overseas  men  obtain  the  iobs 
th-^y  seek?  How  will  their  cries  be  heard?  The  great  diffi- 
culty confronting  both  officers  and  men  overseas  having 
demobilisation  in  view,  with  regard  to  theu'  re-entry  to  civil 
emplovTnent  is  that,  unlike  the  ordinary  run  of  occupations, 
only  few  vacancies  occur  from  time  to  time  in  the  electrical 
profession,  particularly  in  the  central-station  line.  These 
nre  advertised  each  week  in  the  columns  of  the  ELECTriic.4i> 
Review.  But  what  prosnects  of  success  has  a  man  "out 
here"  who  is  desirous  of  obtaining  one  of  these  positions, 
and  who  cannot  secure  his  release  from  the  li'orces  unless 
he  first  obtains  employment?  If  he  makes  application,  the 
vacancies  are  probably  fiUed  before  his  application  reaches 
England. 

Therefore,  Sir.  I  desire  to  appeal,  through  your  paper,  on 
behalf  of  the  Engineer  officers  and  men  serving  abroad  to 
the  principals  of  the  various  electi-icitj-  undertakings  at  home, 
when  vacancies  axe  about  to  occur  in  their  respective  sta- 
tions to  glance  do-mi  the  "  Situations  Wanted  "  columns  of 
the  Electrical  Review  eacfh  week  to  ascertain  if  there 
Bhould  happen  to  be  a  soldier  electrical  engineer  vrith  the 
neces-sary  qualifications  for  the  particular  job  vacant,  and, 
if  so,  to  give  him  the  job,  for  this  is  the  gratitude  he  desires. 
Sapper  Black,  R.E, 

B.E.F.,  France.        

The  Export  Vision. 

I  was  verv"  much  interested  in  reading  your  leading  article, 
of  last  week  under  the  above  heading.  You  say,  "  \Miere 
as  the  manager  or  director  v.-ho  will  call  the  employes  to- 
gether and  tell  them  the  stoi-v  of  the  World  as  it  is  to-day. 
in  relation  to  the  class  of  goods  that  they  a.re  daily  malring?" 

Whilst  claiming  no  parficuL-ir  virtue,  nor  any  degree  of 
honour  and  glory,  other  thaii  a  desire  to  improve  the  rela- 


tionship between  employers  and  employed  in  the  spheae  of 
my  own  piu'ticulaa-  business,  I  would  ju.st  s;iy  that  I  have, 
foa-  some  lime  past,  acted  in  acctwdauce  with  tlie  above  sug- 
gestion of  yours,  and  also  in  tho  spuit  of  other  suggestions 
contained  in  your  admirable  article.  I  heartily  endor.se  what 
you  sa.)',  as  I  have  lound  it  to  he  most  beneficial  to  all  con- 
cerned, and  1  strongly  recommend  it  to  the  attention  of 
other  employee's. 

Sentiment  plays  a  large  jxurt  in  all  business  matters,  a.nd 
osi^eciaJly  in  regard  to  the  promotion  of  good  fixding,  or  the 
revei'se,  in  any  works.  When  a  man  knows  not  only  what 
he  is  making,  and  what  the  machine  is  for,  but  also  wlnre 
it  is  going  to,  it  juakes  a.  great  difference  to  his  mental  atti- 
tude, and  to  the  degree  of  intei'est  which  ho  takes  in  his 
work. 

As  a  nation,  we  are  woefuUy  igncxrant  in  the  subject  of 
geogra.phy,  to  say  nothing  of  history,  and  when  a  man 
neitiier  knows  the  position  of  himself,  uoi-  his  own  country, 
in  relation  to  the  rest  of  the  world,  either  as  regards  "  space  " 
or  "  time,"  i.e.,  geographically  or  historically,  he  has  no 
\'iaion  whatever,  except  of  himself  and  his  own  immediate 
surroundings.  He  becomes  a,  .self-centred  and  short-sighted 
individual,  with  very  little  power  of  judgment  or  perspe<!- 
tive,  and  this  disease  (for  it  is  notliing  less)  of  "  Aort- 
taghtedness, "  is  one  of  tie  principal  complaints  in  the  coun- 
try at  the  present  time,  and  especially  so  amongst  wljat  aire 
ispoken  of  as  "  the  working  dassos." 

.We  are  principally  an  industrial  or  manufactui-ing  nation, 
as  is  well  known,  and  our  ptx>s;pea'ity  depends  chiefly  upoji 
our  export  of  various  commodities,  but  our  ignoi"ance  regard- 
ing even  the  geogra.phy  of  the  British  Empire,  to  say  noth- 
ing of  foreign  coimtries,  is  a.ppalling,  and  there  must  be 
something  ra-dica.Uy  wrong  with  oar  educational  system  in 
this  respect. 

If  I  might  make  a  suggestion,  I  would  recommend  that  a 
laa'ge-size4  map  of  the  world  be  placed  in  a  conspicuous 
lx>sition  in  every  workshop  in  the  country.  This  map  could 
be  ornamented  with  flags,  something  like  a  war  map,  low- 
ing the  various  c-ountries  and  places  of  the  world  t<:>  which 
the  products  of  the  workshop  were  sent.  This  might  pai'ha.ps 
do  something,  if  only  a  little,  to  cultivate  or  piroduce  that 
"  Vision  of  Exixurt  "  for  which  you  plea<l,  and  if  this  were 
amplified  occasionally  by  "  talks "  from  the  manager,  it 
would  help  to  remedy  that  short-sighted  mental  condition, 
from  which,  at  the  present  time  especially,  our  nation  is 
suffering. 

Workmen  will  get  their  education  somewhere,  and  their 
employers  are  the  people  best  fitted  for  the  purpose,  and  if 
some  effort  were  made  by  them  to  educate  their  own  em- 
ployes and  workmen  in  the  .simplest  I'udiments  of  poUtioal 
economy,  and  in  partioulaj"  as  regards  the  export  trade  of 
this  country,  there  would  be  far  fewer  strikes  for  a  30  or  40- 
hour  w^eek,  such  as  have  been  exhibiting  them-selves  re- 
cently. Everyone  would  realise  that  thei-e  never  was  a  time, 
in  the  history  of  England,  vi-hen  there  was  so  much  work  to 
do  for,  all  (at  a  reasonable  price),  and  sucli  great  pro.sperity 
in  store  for  us,  if  we  cotild  only  "open  our  eyes"  and 
"  take  the  tide  at  its  flood,"  which  is,  or  should  be,  notv. 

J.  E.  Lea. 

Manchester,  February  12f/i,  1919. 

The  Future  of  the  E.T.U. 

Permit  me  to  thank  you  for  yom'  admirable  aa-ticle  in  the 
current  issue  of  the  Electrical  Review  on  the  abortive 
strike  of  the  London  District  members  of  the  trade  on  the 
6th  inst.,  and  to  express  my  agreement  with  the  sentiments 
of  your  correspondent,  my  fellow   "  Member,   E.T.U." 

To  my  mind,  it  is  high  time  that  the  great  number  of 
members  of  the  E.T.U.,  who,  hke  myself,  are  patriotic,  and 
have  a  sense  of  responsibility  to  our  fellow  covmtrjTneai, 
should  take  action,  and 

(o)  Exert  pressure  and  purge  the  itTesponsibles  and  ex- 
tremists from  the  ranks  of  om'  union,  or 

{}))  Secede  from,  the  E.T.U.,  and  form  a  society  where 
violent  politics  are  excluded,  and  where  we  can  exercise  our 
energie.s  in  the  legitimate  aims  and  purposes. of  a  trade  union. 

May  I  suggest  to  you.  Sir,  that  you  allow  the  columns  of 
the  Review  to  be  open  for  a  reasonable  period  for  fm-ther 
correspondence  on  this  subject,  so  fihat  .something  practical 
may  ensue;  you  will  not  only  earn  the  gi~ititiide  of  the 
moderate  men  in  the  ti'ade,   but  also   "  do  the  State  some 


February  15th,  1919. 


Constitutional. 


As  an  E.T.U.  member  on  the  negotiating  committee  for 
wages,  &c..  I  must  w'rite  and  deprecate  the  action  of  cer- 
tain E.T.  Unionists  writing  to  your  paper  on  matters  which 
should  have  piimary  discussion  in  their  branches;  but,  lest 
the  pulihc  be  .still "  further  misled,  an  answer  is  oertannly 
ilesirable  to  some  of  yonr  con-espon dents. 

Evidentlv.  by  his  letter.  "  Member  E.T.TT."  i<t  not  a  mem- 
ber of  a  station  branch,  or  he  would  be  aware  throuah  that 
branch  of  the  steps  we  took  to  secure  the  lighting  and  power 
supply  of  .I-ondon  until  such  time  as  our  Society  required  th« 
adoption  of  a  drastic  policy.  Certainly  at  no  station  branch 
meeting  held  on  the  Friday  were  station  men  told  the^y 
should  have  come  out ;  instead,  discussion  ensued  a«  to  how 
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and  why  certain  men  had  stopped  work  on  the  Thursday, 
especiaJly  as  the  notice  in  the  Press  rtjfeiTed  to  by  your 
correspondent  distinctly  stated  that  station  men  -svere  not 
to  stop  work  that  night.  During  our  discussion  it  was 
found  that  cei-ta.ui  men  in  outljing  districts  had  stopped 
work,  due  to  the  fact  that  telephonic  communication  be- 
tween us  and  our  members  had  been  stopped,  and  fmther, 
the  powei-s  that  be  had  also  seen  fit  to  hold  up  nearly  all  the 
telegrams  we  sent  off,  and  those  which  were  delivered  had 
in  some  cases  had  the  wording  altered  so  that  a  totally  dif- 
ferent impression  was  conveyed. 

However,  the  reference  to  the  sale  of  Heralds  at  meetings 
is  a  diiierent  matter.  I  think  Ko.  3  Bi-anch  is  the  only 
station  branch  which  has  a  jxjiicy  of  seUing  Heralds  at  its 
meetings^  and  as  I  am  the  inaividual  responsible  for  their 
sale,  I  can  assure  your  coiTesjxjndent  that  there  is  no  rela- 
tionship hetween  their  sale  and  the  propagation  of  ilr. 
Lansbury's  particular  views.  Personally,  I  am  quite  aware 
that  current  events  are  just  as  much  distorted  to  suit  his 
point  of  view  as  they  are  also  distorted  by  the  Northcliffe 
Press,  AiC  for  their  particular  objects— and  here,  let  me  say 
that  the  Press  reports  of  the  contemplated  sti-ike  were  only 
a  series  of  distortions  supplemented  by  some  most  estra^ 
ordinary  guesswork.  But  the  one  and  only  object  for  seU- 
ing Heralds  is  to  stimulate  discussion  and  interest  in  current 
Labom-  topics  at  the  branch  meeting.  The  distribution  of 
these  Heralds  has  always  caused  me  a  certain  amount  of 
inconvenience,  to  avoid  which  on  two  occasions  I  gave  up 
supplying  them,  and  I  have  only  re-started  the  sale  at  the 
urgent  request  of  my  fellow  branch  members,  who  are 
evidently  convinced  that,  allowing  for  the  biased  opinions 
expressed  in  some  articles,  the  paper  is  still  a  very  interest- 
ing and  instructive  pennyworth  from  the  trade  unionist 
point  of  view. 

With  reference  to  "Shift  Engineer's"  concluding  re- 
marks, he  had  better  not  take  that  lovaltv  too  much  to  heart, 
for  I  think  the  E.P.E..\.,  the  N..\.S.E..  a.lso  the  A.E.C., 
claim  to  have  the  monoix>ly  of  that  not  much  sought  after 
spirit;  all  that  we  E.T.L'.  members  insist  on  is  loyalty — 
brotherhood  we  term  it — to  one  another,  but,  Mr.  Editor, 
should  a.  drastic  policy  ever  be  decided  cm,  rest  assured  that 
the  station  man  will  have  his  say  and  his  vote  on  that  policy, 
and,,  once  decided  on  it,  he  will  go  ahead  without  any 
qualms  of  loyalty  as  suggested,  and  Mr.  Farrar  may  then 
be  lectured  on  the  other  side  of  the  object-lesson  he  has  so 
ably  explained.  But  this  i>ohcy,  I  hope,  will  only  be  adopted 
when  all  reasonable  methods  have  failed  to  remove  a  genuine 
grievance,  and  I  have  too  much  faith  in  the  intelligence  of 
my  fellow  memljers  to  think  they  will  be  stampeded  into 
any  hopeless  policy  by  what  some  of  yoirr  contributors  quote 
as  the  Bolshe\-ik  element.  Let  "  E.T.U.  Member "  attend 
his  branch  and  help  to  shape  the  future  policy  of  his  Society. 
,ind  see  to  it  that  the  appointed  officials  carry  out  that 
policy:  then  we  shall  have  seen  the  last  of  the  days  when 
the  daily  Press  can  jiortray  to  a  very  gullible  pubUc  how 
English  trade  unioni.sts  are  being  exploited  through  the 
;ijencv  of  Eussian  and  German  gold. 

J.  J.  M. 
February  17th,  1919. 


workers — first-class  men  who  know  their  job  and  take  a 
pride  in  it.  A  greater  self-respect  and  the  good  opinion  of 
all  concerned  would  be  a  foregone  conclusion.  /This  would 
lead  to  a  desire  for  better  conditions,  and  a  willingness  to 
deserve  and  earn  them.  Instead  of  holding  meetings  at  publjc- 
houses  and  drinking  thin  beer  they  would  have  a  place  of 
their  own  with  a  useful  library,  where  they  coxdA  hold  their 
meetings  in  comfort,  and  be  better  in  body  and  mind  for  so 
doing.  This  is  no  figure  of  imagination;  more  than  one  set 
of  men  have  been  working  on  these  lines  for  some  time  with 
highly  successful  results.  Prom  information  which  reaches 
me  from  various  sources,  I  know  that  a  number  of  the  best 
men  of  the  E.T.U.  are  in  sympathy  with  these  ideas,  and 
would  gladly  see  them  put  into  practice.  There  is  room  for 
an  independent  man  of  good  standing  in  the  electrical  world 
to  give  them  a  lead. 

An  Electrical  Trade  Union  Worker. 
[We  refer  to  this  matter  in  our  leader  to-day.— Eds.  Elec. 
Eev.]  

A  Protective  Association  for  Xon»Teclinical  Officials. 

It  is  gratifying  to  see  the  interest  manifested  by  such  a 
large  number  of  clerks  in  the  question  of  organisation. 

I  regret  that  I  gave  the  impressioii  that  all  the  clerks, 
including  those  in  the  electrical  departments,  engaged  by 
the  undertakings  specified  in  my  last  letter,  wei-e  members 
of  the  M.U.C.  I  sincerely  hope  that  ere  this  they  have 
become  members.  It  appears  to  me  that  the  correspondents 
are  all  agreed  as  to  the  need  of  a  protective  organisation,  but 
not  as  to  the  type  of  organisation  that  wdl  best  serve  their 
purpose.  As  an  old  trade  unionist,  I  am  strongly  of  the 
opinion  that  clerks,  including  non-technical  officials,  _  can 
only  secm-e  improved  conditions  by  joining  the  National 
Union  of  Clerks,   which  caters  for  them. 

The  strength  of  the  National  Lnion  of  Clerks  lies  in  the 
fact  that  it  not  only  has  Guilds  for  the  special  needs  of  a 
particular  section,  but  that  it  unites  all  these  secticma  into 
one  cohesive  body. 

It  must  be  obvious  to  every  clerk  that  the  conditions  pre- 
vailing in  one  place  must  reflect  upon  the  conditions  in  other 
offices.  All  clerks  have  a  common  aim,  and  must  adopt  an 
organisation  which  embraces  all  clerks  if  it  is  to  perform  its 
re<il  functions. 

In  concluding,  I  appeal  to  all  non-technical  officials  to  let 
me  know,  through  ibe  columns  of  your  valuable  paper, 
whether  they  are  prepared  to  attend  a  special  conference  if 
one  is  convened. 

Power  Company  Clerk. 

February  10th,   1919. 


Recent  events  have  placed  the  E.T.U.,  as  far  as  the  Lon- 
don Branch  is  concerned,  in  a  very  unfavourable  light.  Both 
the  general  public  and  the  technical  Press  rightly  denounced 
as  dastardly  its  action  in  trying  to  put  London  in  darkness, 
and  looked  upon  it  with  contempt  when  it  was  found  out 
that  it  was  unable  to  do  so,  and  that  the  whole  thing  was 
a  bluff. 

To  come  to  the  point :  Are  the  members  of  the  E.T.U. 
Bolsheviks?  Emphatically  no !  The  majority  of  the  saner 
minded  men  were  dead  against  coming  out,  and  in  a  good 
m.iny  instances  flatly  refu.sed.  A  number  of  the  leading 
contracting  firms  tell  me  that  some  of  their  best  workmen 
are  members  of  the  E.T.U.,  and  my  own  experience  confirms 
this.  These  men  and  others  of  the  same  class  are  highly 
indignant  now  that  they  find  the  strike  was  not  called  for 
their  benefit,  but  that  they  have  been  made  the  tools  of 
irresponsible  sedition-mongers  and  led  astray  by  a  few  un- 
desirable aliens  seeking  power  at  their  exi>ense.  The  mem- 
bers realise  that  they  have  been  badly  let  down  by  their 
"  leaders."  and  at  one  branch  meeting  at  least  a  resolution 
was  passed  calling  upon  the  Executive  to  resign.  The 
E.T.U.,  to  put  it  very  mildly,  is  out  of  favour  both  with  the 
general  pubhc  and  with  the  trade.  What  is  the  cause,  and 
what  the  remedy?  The  ca.u.se  is  not  far  to  seek.-  It  is  that 
the  E.T.U.  does  not  represent  any  .section  of  the  electrical 
tnide.  It  has  a  membership.  I ' believe,  of  about  22,000, 
composed  of  wiremen,  electricians,  annature  winders,  maites, 
boys,  and  labourers.  As  everybody  has  a  vote,  and  as  the 
sk-dled  men  are  in  a  minority-,  they  do  not  get  the  repre- 
■■i'-ntation  they  deserve.  In  a  nutshell,  they  have  gone  in  for 
quantity,  and  not  quality.  It  has  been  said  time  and  time 
aiiiiin  by  men  of  experience  that  it  is  very  galling  and  dis- 
tasteful to  have  to  work  with  men  getting  the  same  rate  of 
wages  and  equal  rights  with  perhaps^  tvio  years  in  the  trade. 
The  remedv  is  in  the  hands  of  the  members  themselves,  and 
they  wiU  never  advance  until  they  apply  it.  It  is,  to  make 
their  union  a  craftsman's  union.  Let  the  men  who  aire 
pood  at  their  work  and  hove  served  their  time  at  it  band 
themselves  together,  and  let  ahditv  l>e  tie  te.5t  of  member- 
ship.    L^  them  form  a  branoh  of  their  union  as  electrical 


I  have  read  with  much  interest  the  correspondence  you 
have  permitted  on  the  subject  of  the  organis-ation  of  the 
clerical  and  so-called  non-technical  staffs  of  electric  supply 
undei'takings. 

It  is  perfectly  clear  that  there  is  at  present  too  much 
division  in  the  camp;  for  example,  take  the  position  of  a 
-sales  engineer  who  wishes  to  join  an  association  :  he  has  at 
present  three  different  associations  appealing  to  him,  ami 
none  of  these  large  enough  to  wield  any  real  power.  I 
confidentiy  suggest  the  only  remedy  is  for  each  of  these 
stnaller  Associations  to  become  affiliated  to  the  E.P.E.A., 
which  has  now  obtained  a  large  membership,  and  indudea 
many  chief  engineers.  The  E.P.E.A.  can  then  hold  a  m.an- 
date  for  the  whole  of  the  salaried  staffs  of  the  electric  supply 
undertakings,  and  the  beneficial  results  of  this  are  easily 
foreseen. 

It  is  to  be  hoped  that  the  secretaries  of  the  various  asso- 
ciations referred  to  will  immediately  take  steps  to  obtain 
the  consent  of  the  E.P.E.A.  to  affiliation.  If  this  is  done, 
and  made  generally  known.  I  feel  quite  confident  that  the 
organisations  wiU  meet  with  unanimous  support. 

Accountant. 

With  further  reference  to  my  letter  of  February  7th  last 
on  the  above  subject,  the  following  supplementary  informar 
Uon  may  interest  your  readers:  — 

The  Executive  Committee  of  this  Association,  and  that  of 
the  Chief  Commercial  Officers'  Association,  have  for  some 
time  past  given  careful  consideration  to  the  question  of  closer 
affiliation  between  both  Associations,  and  at  a  joiat  meeting 
of  representatives  of  the  two  Executive  Committees  held  on 
Monday  last  it  was  resolved  to  combine  the  two  Associations 
into  one  organisation,  which  wiU  in  future  be  known  as  the 
Electricity   Supply   Commercial  Association. 

It  is  not  possible  to  state  the  details  of  the  amalgamation 
at  this  early  stage,  except  that  the  Association  is  to  form 
separate  internal  sections,  in  order  to  allow  opportunity  for 
independent  discussion  on  matters  relevant  to  a  particulaiT 
section  only.  Any  further  arrangements  wiU  be  subject  to 
the  decision  of  an  early  meeting  of  a  provisional  national 
council  representing  members  throughout  Great  Britain.  This 
information  will  answer  the  many  letters  of  inquiry  that 
have  already  been  received  on  the  subject. 

Your  correspondents  wiU  also  be  pleased  _to  know  that,  as 
a  result  of  the  information  given  in  your  issue  of  February 
7th.  applications  for  membersiiip  are  pouring  in  wholesala 
from  all  paj-ts  of  the  country-  Furthermore,  the  correspond- 
ence which  now  reaches  me  shows  an  earnest  desire  on  \»- 
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half  of  the  darical  staffs  of  electricity  supply  undertakings 
to  help  us  to  the  utmost  in  our  aim.  I  am  sure  that  the 
cJoaiiig  up  <>f  the  ranks  as  indic.-vte<l  above  will  result  in  a. 
furthor  incroajv  m  meiiilH>rship  in  tlio  iiosir  lutiiro. 

•Will  aJl  nienibere.  txirioapmniouUi.  aiul  inUMiding  members 
please  iioto  that  future  t-orrc^pmnleiKx'  should  be  addressed 
m  the  first  inatanoe  to  the  .-Vctinf;  Hon.  General  Secretarj-, 
Jileotri.-it>-  Supply  Ctaiuuercial  .Vssociation,  3'J,  Loghom 
K<.>iid,   riumstead,  Ixjpdon,  S.E.  18. 

G.  R.  Smith, 
Acting  Hon.   Ginrral  Sec. 
Electricity   Supply   Commercial   Association. 
London,  S.E.,  February  ISth,  1919. 


I  am  verj-  glad  to  see  that  things  are  beginning  to  move  at 
last,  and  quite  agree  with  "  Supporter  "  when  ho  suggests  a 
Union  to  combine  with  the  E.P.E..\.  NYe  do  not  want  to 
rctid  in  the  p;ii«rs  any  more  :  "  Owing  to  ba<l  treatment  on 
the  part  of  the  management,  the  switchboard  engincere  a.li 
the  electricity  works  ceased  work,  but.  thanks  to  the  assist- 
ance of  th«>  cJoricaJ  (Staff,  their  action  was  abortive,  &c."  To 
join  forces  with  the  E.P.E.A.  would  strengthen  them,  and 
make  a  strong  combination ;  in  fact,  I  am  rather  svirpaised 
the  suggesstion  has  not  been  made  before  officdany  by  the 
E.P.E..\. 

The  interests  of  the  clerical  staff  are  ab.«olutely  wrapped 
up  with  those  of  the  engineers,  and  on  the  success  of  the 
induat.n-  tiiey  both  sta.nd  or  fall  together.  It  is  obvious  that 
the  power-house  clerical  staS,  many  of  whom  have  10  to  'JO 
years'  specialised  experience,  aj-e  highly  technical,  and  have 
not  much  in  common  with  a  clerk  in,  say,  a  grocer's  shop 
(who.  presumably,  should  join  a  grocers'  union).  I  would 
also  like  to  jxiint  to  the  Railway  Clerks'  Association,  who 
prefer  to  work  with  the  Railwaymen's  Unions  rather  than 
the  X.U.C.,  which  is  quite  consi.stent.  as  their  interests  are 
bound  up  with  those  of  the  railwaymen.  The  N.U.C.  is  an 
excellent  body,  but  not  quite  appropriate  in  this  case. 

Another  Supporter. 
February  IWi,  1919. 


The  I.E.E.  and  National  Electricity  Supply. 

The  letters  in  your  issue  of  Februaxj'  7th  from  Mr.  C.  H. 
Marshall  and  Mr.  Napier  Prentice,  apart  from  their  bearing 
on  the  above  important  matter,  touch  upon  another  vital 
point,  viz.,  the  recently-acquired  habit  of  Committees  who, 
instead  of  reporting  to  those  who  appointed  them,  take 
important  steps  without  sanction  or  discussion  by  the  body 
of  members  of  the  Institutions  or  Associa.tions  in  question, 
and  by  this  means  disenfranchise  the  main  body  of  members. 

In  these  days,  when  momentous  decisions  are  being  taken 
by  the  Government,  we  cannot  allow  even  the  Coiuicil  of 
the  I.E.E.  (to  say  nothing  of  a  sub-committee)  to  speak  in 
th^  name  of  the  electrical  industry  or  profes.sion  until  and 
unless  the  mtended  pronouncement  is  .submitted  to  members 
for  discussion.  I  hope  step.^  wiU  be  taken  by  members  of 
the  Institution,  and  also  of  other  Associations  with  which  I 
am  connected,  to  ensure  democi-atic  control  of  the  actions  of 
their  committees. 

In  the  meantime  some  influential  action  should  be  taken 
to  acquaint  the  President  of  the  Board  of  Ti-ade  with  the 
Kitiiation.  otherwise  the  effect  of  the  Committee's  letter  to 
him  may  be  to  discourage  the  Board,  and  so  deprive  the 
countrj'  of  a  national  electric  power  supply  scheme  approxi- 
mating to  that  which  the  Board  of  Trade  Committee  recom- 
mended, and  which  the  public  expects. 

W.  Fennell.  M. I.E.E. 

Northwioh.   February  Jlth,   1919. 


The  Great  Northern  Telegraph  Route. 

My  attention  has  been  drawn  to  a  note  in  your  issue  of 
Febmary  14th  about  cable  delays,  in  which  this  company's 
lines  to  the  Faar  Eaist  are  mentioned  as  passing  Gerinany, 
and  having  been  interrupted  at  the  beginning  of  the  war. 
This  is  not  so.  Our  hnes  do  not  pass  Germany — nor  have 
we  ever  had  any  cable  landed  on  German  or  other  enemy 
territory — and  they  were  working  right  up  to  the  spring  of 
last  year,  although  with  difficulties  owing  to  the  revolution 
in  Russia.  I  should  feel  much  obliged  if  you  would  cause 
this  letter  to  be  inserted  in  your  next  issue. 

Paul  Westergaard, 
Great  Sorthern  Telegraph  Co.,  IJd. 

London.  E.C..  Fehruary  mii,  1919. 

[The  statement  referred  to  was  published  by  the  Daily 
Tflegrnph  on  the  authority  of  the  Ea-stem  Telegraph  Co.— 
Ens    EIjFC    Bev]       

Electrical  Contracting. 

Under  liiie  heading  in  this  week's  Review  I  Bee  letters 
written  by  two  men  styling  themselves  "Amused"  and 
"  Live  and  Let  Live  "  respectively.  Methinks  that  behind 
those  letters.  T^'hich  are.  of  course,  not  signed  fmy  letters 
always  are.  and  are  open  to  honest  criticism),  there  lies  a 
motive  other  than  the  one  of  eleotrical  advancement  in  the 
contractinc  line.  Both  these  gentlemen.  I  fancv.  have  found 
the  c^ip  (itt^^l  theci,  a.prop<->f-  of  the  ftyl'^  of  eleofcrii^l  work 
I  mentioned  in   my  first  letter  to  the  Review  some  we«kr 


ago.  I  am  sincerely  sorry  that  they  have  token  the  attituilo 
adopted  by  tboui  of  attacking  a  man  in  the  dark.  1  reali.\ 
thought,' judging  b>'  the  warm  appriniation  extended  by  yon. 
Mr.  Editor,  in  your  lirsl  fixitnutc.  .'iiid  which  I  have  c»>ii 
atautly  recuivetl  Iroui  tJio.sc  ol  hiuh  knowledge  ajul  cxixsri 
eaice  mentioned  by  "  Amused,''  tiiat  it  would  ha.ve  led  t<> 
somotJung  f;ir  better  than  the  personal  attacks  of  your  two 
conoj>ix>iuicii  ts. 

I  alluded  in  my  letters  to  the  hwt  that  rotten  jobs  had 
been  put  up  in  the  past,  and  would  be  put  up  again  aJ.s<>. 
uulcvss  some  higher  standard  for  electric;il  work,  spciilring 
goneiully,  is  adopted  throughout  the  lountry.  .\s  pnictitsil 
conti-aotors,  both  gejitlenion  iimst  have,  come  across  tot>  much 
of  the  class  of  work  which  I,  for  one,  would  Ukc  to  see  cut 
out  altogether.  What  is  there  to  prevent  a  plumlver.  or  a 
gaslitter,  at  the  present  mouicnt  from  putting  in  <4e(ttrioal 
work'.'  I  fancy  the  plumber  must  have  put  in  some  work 
I  saw  only  last  week,  for  it  coiisisto<l  of  ordinary  lesul  tubing 
W'ith  some  lovely  bends  and  sots  in  it,  p-issing  tlin)Mgh  ;i. 
Jajrly  large  laundry;  the  cables  in.side  the  tube  must,  of 
course,  have  been  there  wliile  the  bending  (iroceas  was  going 
on.  I  also  saw  a  fair  amount  of  lighting  wiring  carncil  out 
in  watei'  piping,  including  elbows.  &<■..  1  often  wondered 
how  the  cables  were  taken  to  the.  different  poaitiotis  without 
seriously  damaging  their  insulation.  The^^e  two  in.st^inccs 
are  only  given  as  showing  that  our  "  i>rofes.sion  "  requii-es  a 
eUght  lift  up.  .Any  electrical  man  who  is  knocking  about  on 
different  jobs  will  tell  you  of  the  rotten  work  he  oomos 
acro.ss  from  time  to  time. 

I  am  not  seeking  to  cut  out  poor  work  as  a  cheap  adver- 
tisement for  myself  personally.  Mr>st  finiis  doing  general 
contracting  also  cajTy  out  considenible  electrical  work,  and 
employ  fully  qualified  eJeotricians  at  the  highest  rates  of 
w'ages  to  uudortike  and  caiTv  out  siich  w'ork.  There  is.  and 
will  be  in  the.  near  future,  i^erhaixs  nearer  than  some  i>oople 
think,  plenty  of  good-class  work  for  those  who  want  to  cater 
for  that  class  of  work.  I  have  hesird  it  mentioned  that  some 
day  "price-cutting  estimating"  may  be  entirely  abolished, 
and  instead,  the  work  be  given  out  on  specification,  a  work- 
ing percentage  being  allowed  to  caiTy  out  the  work.  The 
customer  w'ould  be  the  gainer  by  such  a  system,  and  it 
would  stop  a  lot  of  the  throat-cutting  existing  at  the  present 
time. 

I  don't  agree  with  "Amused"  that  the  "labom-"  ds  tio 
blame  always  for  bad  work,  and  not  the  ma,terial.  If  a  good 
workman  is  given,  say,  tubing  to  set  and  bend  \xhich  was 
never  intended  to  be  used  other  than  in  straight  lengths,  I 
fail  to  .see  how  he  can  make  a  job  of  it.  Yet  I  have  seen, 
the  workmen  blamed  under  these  cii'cuinstances.  ( )n  the 
other  hand.  I  have  .seen  a  w-orkman  try  to  bury  a  conduit 
sunk  box  in  a  lath  and  plaister  wmU,  a,nd  the  tubing  -with  it; 
perhaps  his  boss  wished  he  had  bet^n  bnrio<l  with  it!  Such 
work  has  in  many  cases  resulted  in  the  firm  in  question 
losing  rei^eat  ordea-s.  If  "  Amused  "  has  been  bitten  liy  this 
class  of  man  I  sympathise  with  him. 

In  cxjoclusion,  I  fail  to  see  where  the  attempt  t<i  curry 
favour  in  some  imknown  quarter  comes  in,  as  mentioned  by 
"Amused."  I  took  up  the  matter  fully  knowing  what  I 
wrote  to  be  positive  fa<ts.  with  the  hop<_i  that  sonie<iiii>  else 
more  worthy  than  myself  might  be  able  to  canTy  the  point 
a.  httJe.  further  than  I  coiilfl.  ami  ultimately  something;  tan- 
gible might  be  set  up  whereby  a.  higher  s-tandanl  of  eleo- 
tric.il  wiring  might  be.  a^ttamed.  Considering  the  adverse 
criticism  of  the  letter  I  wTote.  it  would  be  quite  a  ti^eat  if 
I  could  see  one  written  by  someone  who.  like  myself,  has 
no  ulterior  motive,  but  has  his  heart  and  soul  in  the  elei-trical 
trade,  no  matter  whether  it  be  contracting  or  cairying  out 
plant  maintenance.  Thanking  you  foj'  the  appreciation  you 
ishowed  me.  and  which  I  regret  no  one  else  so  far  has  shown, 
T  wonder  if  jealousy  has  anything  to  do  «ith  it?  Personally, 
I  sincerely  hope  such  is  not  the  ca.se. 

»  H.   Fowler. 

Livea'jxiol,  February  llth,  1919. 

[This  correspondence  is  now  dosed. — Ed,s.  Elec.  Ei;\'.] 


Engineer  Surveyors'  Salaries. 

Referring  to  "  Pitman's"  letter  in  your  issue  of  the  14th 
inst..  after  quoting  a  few  dividends  p;iid  to  the  shareholders 
of  certain  insurance  companies,  he  states  that  the  figures  in 
question  were  circulated  by  the. Engineer  Surveyors'  A.ssooia- 
tion  a  few  montlis  ago.        '      - 

As  the  .statement,  to  put  it  mildly,  is  inaccurate.  I  am 
directed  by  the  Executive  of  the  Engineer  Surveyors'  .Asso- 
ciation to  say  that  no  such  figures  have  ever  been  issued,  or 
authorised,  by  themselves,  and  they  know  nothing  about 
the  calculation  referred  to.  I  may  add.  however,  thait  a 
priva.te.  pajier  read  last  year  by  one  of  our  menjh(n<R  ooo- 
teiined  somewhat  similar  information  rr  ilividends.  '  Mi  being 
brought  to  the  notice  of  the  Executive,  the  fipires  -'-eie  con- 
sidered to  be  misleading,  and  consequently  were  not  repro- 
duced. 

"  Pitman's "  further  remarks  regarding  registering  the 
Association  as  a.  trade  union.  &c.,  do  not  call  for  any  special 
comment,  as  all  members  are  cognisant  of  the  actual  posi- 
tion of  affairs,  and  consequently  know  what  va.lue  to  place 
oil  the  various  statements  made. 

F.  Trapnell, 
Gcirrral  Srr..,  Tl'r  Engineer  SuwiyoTs'  Assn. 

Manchester,  February  I'th,  1919. 
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Import  Hestrictions. 

We  understand  that  the  poUcy  to  be  adopted  in  regard  to 
the  continuation  of  restrictions  on  impoi'ts  is  receiving  the 
oonsidei-ation  of  the  War  Cabinet,  The  Fedei-ation  desiiies 
to  press  most  sti-ongjy  on  the  Government  the  absolute 
necessity  of  not  allowing  projui-ts  which  I'ompetf  with  those, 
of  any  industry  in  this  country  to  be  imported  and  sold  at 
prices  with  which  existing  conditions  make  it  imix>s.sible  fui' 
the  home  industry  to  compete,  until  that  industi->'  has  had 
a  reasonable  opportimity  of  converting  froni  a  war  to  a  peaxie 
footing.  Unless  this  course  is  adopted,  the  resTimptiou  of 
nonnal  industrial  activity  in  this  coimti-y  w'ill  be  gravely 
prejudiced,  and  the  effect  uix)n  employment  must  be  most 
earious  in  the  present  condition  of  industrial  um-est. 

The  Fedei-ation  realises  that  pressure  may  be  being  brought 
to  bear  upon  the  British  Govemment  by  foreign  Govern- 
ments who  desire  to  import  into  this  country,  but  such  c-on- 
sideratiouB  appear'  to  it  to  be  infinitely  less  important  than 
those  to  which  reference  has  been  made  above. 

In  any  case,  it  would  urge  that  no  relaxation  of  import 
restrictions  should  be  made  in  deference  to  the  representa- 
tions of  a  foi-eign  Government  without  securing  from  that 
Government  a  substantial  quid  pro  quo,  and  that  in  any  such 
case  the  relative  value  of  the  concession  which  is  being  made 
to  the  foreign  Government  and  of  the  benefit  to  be  received 
in  retui'n  should  be  mast  caxefuUy  weighed. 

Finally,  I  am  to  urge  that  no  decision  should  be  take^n  on 
this  most  important  question  without  the  fullest  con.sultaition 
with  representatives  of  the  industi-y  of  the  coimtry,  and  to 
Bay  that  we  ahall  be  most  willing  to  place  our  organisation 
at  the  .service  of  the  Govemment  to  advise  them,  .■should  they 
BO  de->;ire.  I  am  to  point  out,  fuither,  that  tlie  decdaiou  of 
the  questions  which  arise  in  connection  with  the  raising  of 
re.strictions  and  granting  of  hcences  often  hivolves  veiy 
minute  inquiiies  into  the  available  and  potential  supphes  of 
ainaJl  articles.  These  inquiiies  can  most  satisfactorily  be 
made  through  an  organisation  such  as  ours,  which  comprises 
manufacturers  in  every'  branch  o£  industrj',  and  has  collected 
very  Tull  statistics  as  to  the  products  of  the  vai-ious  indus- 
tries, and  we  have  already  been  able  to  render  considerable 
aissietflnce  to  the  Govemment  in  dealing  with  questions  of 
/this  kind  referred  to  us  by  the  Departmeoat  of  Import  Ees- 


tnctioii: 


y.  Caillard, 

President,   Federation   of   liri^isli    Indusfrie.t 
\X..    February   llth,   1910. 


"  State  Salary  E.xpetted." 

I  agree  absolutely  with  "  .Applicant."  Why  is  it?  Be- 
cause, like  the  Jew,  whom  it  is  so  f avshionable  to  despise,  those 
advertisers  have  an  innate  dread  of  stating  the  amount  lest 
they  might  be  offering  a  httle  mom  than  the  apphcant  might 
have  a>sked.  There  may  be  .strong  disagreement  with  my  I'e- 
marks,  but  I  say  openly  that  my  varied  experience  has  taught 
jne  that  the  average  British  employer  in  his  own  counti'y  is 
not  stiaight.  He  prefers  to  equivocate  rather  than  to  define. 
Men  of  our  raee  abroad,  whethei'  represented  by  the  Ameri- 
can oi'  others,  -saii  what  a  job  is  -north  first,  and  then  see 
that  tJiey  get  a  man  who  is  worth  it.  Here  they  don't,  but 
angle  lor  brains;  delude  a  mam,  if  possible,  into  their  sei-vioe, 
then  dole  out  remuneration  ■with  an  unhealthy  satisfactiou 
that  they  have  cheated  somebody. 

Disgusted. 


Hundreds  of  teehnieaj  men  will  .smiely  be  in  sympathy  with 
your  correspondent  "  Apphcant  "  on  that  absurd  clause  which 
aippeajs  in  so  many  adveiiisements :  "state  salary."  Any 
man  answering  such  an  advei-tisement  is  naturally  tempted 
to  suggest  a  higher  figm-g  than  he  would  reahy  accept,  and 
con.sequently  the  job  must  often  go  to  an  inferior  individual, 
or  one  who,  by  undere.stimatdng  his  own  value,  is  really 
acting  against  the  interests  of  the  profession. 

As  yom'  correspondent  points  out,  the  advertisers  know 
what  .sort  of  man  they  wa.nt,  and  how  mucii  they  are  pre- 
pared to  pay  him,  at  any  rate  within  a  few  pounds.  If  they 
cannot  state  a  definite  figure.  I  should  like  to  suggest  adopt- 
ing an  indefinite  statement  such  as,  for  example,  £'2oO-£'2S*) , 
or,  say,  £270  approximately.  This  would  clearly  indica.to 
to  the  applicant  whether  it  was  -n'orth  his  while  to  apply 
for  the  post,  and  would  save  Hie  advertisexs  the  trouble  of 
reading  through-  numbers  of  ums'uitaible  applications. 

Interested. 

Februarif   Kfh,   1919. 


I  support  "Applicant"  on  the  above  .subject.  How  would 
employers  care  to  tender  for  contracts  on  such  vague  informa- 
tion'.' Employers  ought  to  know  what  the  situation  is  woi-th. 
also  what  they  are  prepared  to  pay,  &c.  I  believe  most 
applicants  apply  for  situations  and  accept  them  with  the 
hope  oJ'  advancement,  but  "  there's  many  a  slip."  If  mem 
are  caught  gambling  with  pennies  the  law  inflicts  a  heavy 


fine,  and  it  is  far  worse  to  gamble  with  one's  home,  and 
it  is  a  scandal  to  encourage  it.  Unfortunately,  this  ecandal 
is  spreading. 

Anti-Cheapness. 

Fehruary  Uih,  1919:-      -  


I  fully  agree  with  "Applicant"  that  if  employers  adver- 
tising situations  vaeant  would  state  the  salary  they  aire  will- 
ing to  pay,  it  would  save  a  number  of  men  from  wasting 
time  on  apphcations  for  unsuitable  jobs.  If,  ais  is  suggested, 
employers  are  out  for  the  cheapest  man  they  can  get,  it 
would  appear  to  be  useless  for  a  man  requiring  a  fair  wage 
to  answer  those  advertisements  which  say  "state  salary  ex- 
pected." 

I  should  also  like  to  point  out  to  employers  that  a  con- 
sidei-ahl©  number  of  men  applying  for  situations  desire,  if 
possible,  to  obta-in  work  in  a  certain  district,  and  it  would 
save  these  men  a  lot  of  time  and  trouble  if  advertisers  ■would 
state  wh;re  tbe  vacancy  iis  situated. 

C.  A.   B. 

February  llth,  1919. 

[This  cortespondence  is  now  closed.- — Eds.  Elec.  Rev.] 


The    Shorter    WorkiniJ   Week. 

I  .shall  be  greatly  obliged  if  you  can  publish  the  follow- 
ing solution  for  the  "  .-flx  eight-houj  shift  "tveek '■'  in  your 
"  ('orrespondence  "   Column. 

Isl.  Snd.  3ril.  4th 

Monday  N  ...  E  ...  D  ...  Off 

Tuesday N  ...  E  ...  D  ...  SD 

Wednesday...  X  ...  E  ...  D  ...  SD 

Thursday    ...  N  ...    '  Off  ...  D  ...  E 

Friday X  ...  E  ...  D  ...  SD 

Saturday    ...  N  ...  E  ...  Off  ...  D 

Ig  hrs.  12  hrs. 

Sunday   Off        ...         E        ...        Off       ...        N 

N  =  night  shift;  E  =  evening;  D  =  day;  S.D.  =  siiare 
duty  (for  which  I  suggest  efficiency  tests  of  plant,  plant 
iiepairs,  and  meter  testing  and  repaiiing). 

It  will  be  seem  that  by  working  1'2-hour  Sunday  ghifbs, 
every  other  week-end  can  be  talten  off,  or  one  in  four  off  if 
eight  hours  aii'e  worked,  when  the  D  and  relief  man  could 
an^ange  days  off  to  suit  the  locality. 

It  wiU  be  noticed  that  two  good  week-ends  are  obtained, 
X  finishing  on  Satui'day  morning  and  resuming  on  Monday 
afternoon,  while  D  finishes  on  Fiiday  (four  hours  earliM- 
if  47-hour  week),  and  becomes  S.D.  on  Tuesday.  It  also  has 
Che  advantage  that  the  relief  man  autooiiaticaJly  drops  into 
the  night  shift  for  the  fifth  week. 

Shift  Enfjineer. 

F-bruary  11th,  1919. 


Electrified  Seed. 

Dr.  Mercier  is  too  late !  I  married  the  sailor's  mother  who 
was  sceptical  about  tlie  flying-fish,  but  who  thought  it  might 
be  true  that  a  wheel  of  Phai-aoh's  chariot  had  been  found 
in  the  Red  Sea.  She  never  told  me  anything  about  "  moum- 
tams  of  siugair  and  rivers  of  rum,"  and  I  shall  be  grateful 
to  Dr.  Mei'cier  for  a  refei'ence  to  the  author  of  the  phrase. 
.As  a  quid  pro  quo  I  otter  him  a  shght  correction. 

I  do  not  believe  that  the  "  eiectrified  chickens  "  (between 
inverted  commas)  which  I  saw  were  improved  by  being 
electi'ified,  as  they  were  treated  so  much  betteir  in  many 
ways  than  ordinai'y  chickens  that  a  proper  test,  vvith  the 
necessary  control  experiments,  proved  that  electiicity  was 
not  required ;  and,  unless  Dr.  Mercier  has  himself  carried 
out 'proper  trials — ^not  merely  causing  "great  pleasure  to 
Mr.  Fry  and  his  friends"  by  being  able  to  visit  several 
farms  and  inspect  the  crops  gro'wn  from  electrified  seed  on 
the  eve  of  last  hai-vest  " — I  shall  incline  to  the  belief  that 
Dr.  Mercier  has  been  mistaken  for  once  in  his  Mfe.^ 

Washing  seeds  in  artificial  fertilisers — as  you.  Sir,  have 
already  pointed  out — may  do  a  lot  of  good;  and,  if  the  effect 
of  waahuig  and  drying  iseeds  is  to  make  them  Ughter,  it  is 
evident  that  by  planting  the  same  weight  per  aere  of  treated 
and  untreated"  seeds,  there  is  no  mystery  about  the  "  elet.-- 
trifioation  "  which  enables  somebody  "  to  pocket  the  money 
and  do  it  again."  Has  Dr.  Mercier  seen  the  banking 
ac'counts  to  which  he  alludes? 

Wide  Awalie. 

February  15th,  1919.  ^    

[Several   letters   are   unavoidal)lv   held   over. — Eds.    Elec.  .. 
Rrv.] 


Munitions  Plant  Sale. — The  Times  states  that  a  five 
days'  sale  has  been  concluded  at  Birmingham  of  the  engineering 
plant  and  machinery  at  the  National  Shell  Factory.  There  were 
l,56t  lots  :  electric  motors  realised  prices  exceedinfr  their  original 
price,  and  time-recording  machiues  made  double  their  cost. 
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LEGAL 

/?<■  Armorduct  MAXUFACTnRiNO  Co.,  Ltd. 
In  the  Chancery  Division,  ou  February  13th,  the  affairs  of  the 
^Vrmordai-t  Jlanufacturinp  Co.,  manufacturers  of  electric  cables 
and  accessories,  were  before  Mr.  Justice  Younper,  under  the  Tradinjr 
with  the  Enemy  Acts,  the  Controller  of  the  company  appointed  by 
the  Board  of  Trade  asking  for  the  directions  of  the  Court  as  to 
how  he  was  to  deal  with  the  assets  of  the  company  remaining  iu 
his  hands,  more  particularly  in  respect  of  claims  by  the  former 
managintr  director  and  secretary  of  the  company. 

JIr.  J.  T.  Matthkw.  K.C,  for  the  Controller,  said  early  in 
the  year  1H07  the  company  entered  into  an  agrement  with  Mr.  Wm. 
Ratcliffe  Small,  by  which  he  was  to  receive  as  managing  director 
a  salary  of  £500  a  year,  together  with  20  per  cent,  of  the  net 
profits  of  the  company,  the  agreement  being  subject  to  12  calendar 
months'  notice.  In  the  event  of  the  company  giving  the  notice, 
they  were  to  pay  the  £500  immediately,  and  in  the  case  of  Mr. 
Small  giving  notice,  the  company  had  the  right  to  require  him  to 
leave  at  once  on  payment  of  £.'>00  to  him.  In  respect  of  his 
salary,  Mr.  Small  was  to  have  a  preferential  claim  over  the 
company's  assets.  At  a  meeting  of  the  directors  of  the  company 
held  on  December  5th,  I'JOT,  Mr.  Small's  salary  was  increased  to 
£7511  and  his  share  of  the  profits  increased  from  20  to  25  per  cent. 
He  was  to  have  sole  control  and  management  of  the  business  of 
the  company,  but  he  was  free  to  engage  in  any  other  business 
which  did  not  interfere  with  the  business  of  this  company.  Subse- 
quently, an  agreement  was  entered  into  for  10  years,  by  which  Mr. 
Small  was  to  receive  £1,200  per  annum  salary  during  the  present 
war,  to  be  increased  to  £1,500  per  annum  upon  the  signing  of 
peace  between  Great  Britain  and  Germany. 

On  January  7th,  1917,  Mr.  Small  wrote  to  the  Controller,  saying 
the  Board  of  Trade  had  notified  him  that  the  business  was  to  be 
wound  up  immediately.  The  Controller  replied  relieving  Mr. 
Small  of  his  position  at  his  own  request,  and  saying  that  he  (the 
Controller)  would  be  glad  to  avail  himself  of  Mr.  Small's  offer  of 
assistance  in  respect  of  Government  contracts  then  on  the  books 
of  the  company.  At  a  meeting  of  the  company,  at  which,  it 
was  alleged,  there  were  no  independent  shareholders  present,  a 
special  resolution  was  carried  awarding  to  Mr.  Small  £3,000  for 
special  services  rendered  to  the  company.  It  was  in  respect  of  this 
amount  which  had  been  credited  to  Mr.  Small  in  his  account  with 
the  company,  together  with  his  claim  for  .£1,200  for  one  year's 
salary,  that  the  Controller  now  asked  for  directions. 

Mb.  Schiller,  K.C,  for  the  respondent,  Mr.  Small,  read  an 
affidavit  by  his  client,  in  which  he  claimed  he  was  entitled  to  the  sum 
of  £3,000,  based  upon  the  profits  of  the  company  for  the  past  three 
years. 

Mb.  Matthew  said  that  waa  exactly  the  position.    It  had  been 
.  suggested  that  some  compromise  might  be  arrived  at,  subject  to  his 
Lordship's  approval. 

His  Lordship  said,  on  the  evidence  before  htm,  he  conceived 
Mr.  Schiller  would  say  that  the  meeting  at  which  the  £3,000  was  voted 
was  a  properly-constituted  meeting  of  shareholders.  Everything 
turned  upon  the  validity  of  the  resolutions,  which  it  was  said  were 
carried  by  the  votes  of  the  person  who  was  to  ultimately  benefit. 

His  Lordship  ordered  the  summons  to  be  amended  by  raising 
the  point  asking  that  Mr.  Small  be  ordered  to  pay  to  the  company 
the  sum  of  £3,000  alleged  to  have  been  wrongly  credited  to  him  in 
the  account  as  between  him  and  the  company. 


the  world,  and,  with  this  object  in  view,  they  desired  to  improve 
the  method  of  conducting  their  business,  and  to  subsidise  com- 
panies. They  were  not  really  in  a  sense  extending  their  business, 
but  improving  their  methods  and  subsidising  companies,  in  all  of 
which  they  were  going  to  hold  shares. 

Mr.  Justice  Astbukv  drew  attention  to  the  fact  that  there  was 
a  large  debenture  issue. 

Mr.  Wkioht  said  the  company  had  issued  mortgage  debenture 
stock  for  £1,211.353  4  per  cents.,  and  also  prior  lien  debentures 
for  £250,000,  bearing  interest  at  the  rate  of  6  per  cent. 

His  Lordship  asked  whether  it  was  usual  to  act  on  a  petition  of 
this  kind  when  the  debenture-holders  were  not  represented  ? 

Mr.  Wright  said  tliat  the  debenture-holders  had  all  received 
due  notice  of  the  application,  and  he  took  their  non-objection  as  an 
assent  to  the  proposal. 

His  LORD.SHIP  :  The  debenture-holders  are  as  large  as  the  share- 
holders .' 

Mr.  Wright  admitted  that  that  was  so ;  but  he  reminded  his  Lord- 
ship that  the  company  was  not  taking  extended  powers  but  n^erely 
asking  for  a  change  iu  the  methods  of  carrying  uu  the  old  business. 

His  Lordship  :  'F^ery  well ;  you  may  take  your  order. 


British  Westinohouse  Electric  and  Manufacturing  Co.,  Ld* 
Mr.  Justice  Astp.ury,  in  the  Chancery  Division,  on  Feb.  18th, 
heard  a  petition  by  Mr.  H.  G.  Wright  on  behalf  of  this  company, 
asking  sanction  to  the  alteration  of  the  articles  of  association. 

Mr.  Wright,  in  support  of  the  petition,  said  the  company  was 
an   electrical   company  carrying  on  a  fairly  large   business.     Its 
present  capital   was    divided   into    685,(100    preference   shares  of 
£2  each,  all  of  which    had  been   issued   and   fully   paid,    75,000 
ordinary    shares    of    £1,    none    of  which   had   been    issued,    and 
500,000  deferred  shares  of  Is.  each,  the  whole  of  which  had  been 
issued  and  fully  paid.     The  last  class  of  shares  were  all  held  by 
one  person,  and  were  really  issued  for  voting  on  a  certain  particirlar. 
The  object  of  the  company  was  to  carry  out  an  agreement  oetween 
the  Westinghouse  Electrical  and  Manufacturing  Co..  a  company 
constituted  under  the  laws  of  the  State  of  Pennsylvania,  on  the 
one  part,  and  the  petitioning  company  of  the  other  part,  and  to 
carry    on   the   business   of    electricians,    engineers,    makers    and 
suppliers  and  dealers  in  electricity  works,  power,  and  light.     The 
main  object  of  the  company,  said  counsel,  was  the  promotion  of 
subsidiary  companies,  and  it  was  proposed  to  insert  a  clause  in  the 
memorandum     of     association     as    follows  : — "  To    promote    and 
reorganise   any    company,  whether   British,    Indian,    Colonial,    or 
foreign,  for  the  purpose  of  acquiring  undertakings  of  such  com- 
panies, or  for  carrying  on  any  business  which  the  petitioning  com- 
pany was  authorised  to  carry  on,  or  in  furtherance  of  any  of  the 
objects    of    the    company.     Further,    to    underwrite   the    shares, 
debenture  stock,  or  other  securities  issued  by  such  company,  and  to 
guarantee  the  payment  of  the  capital  and  interest  of   any  such 
shares,   debentures,   or  other  securities,    or  the   payment   of  the 
minimum  rate  of  dividend  on  such  shares,  and  generally  to  guarantee 
the  performance  of  any  contract  entered  into  by  any  such  company.'' 
Counsel  read  evidence  which   went  to  show  that  the  desired 
alteration  of  the  company  had  been  brought  about  by  the  present 
state  of  electrical  business,  due  in  a  great  measure  to  the  removal 
of  German  competition.    They  asked    for    extended    powers    to 
develop  their  biisiness  in  the  United  Kingdom  and  in  other  parts  of 
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about  100,000  tons  in  stock  here,  large  stocks  in  the  hands 
Australia,  America,  and  Spain,  there  is  no  room  for  any 
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Our  Letters  from  the  Forces.— A  demobilised  central 
etauKju  oJIicuU  writes:  — 

"I  have  just  sucoeeded  in  getting  demobilised,  and  wish 
to  take  this  opportunity  oi  onoe  again  thanking  you  voi'y 
heartily  tor  youi'  continued  kindness  in  sending  me  ttie 
KtviEW.  i  always  eagerly  looked  out  for  it,  and  could  bo 
certain  of  finding  plenty  to  mteiest  and  instruct  me  in  the 
various  articles,  letters,  news  items,  ite.  After  I  had  done 
with  it  there  was  always  a  crowd  waiting  to  borrow  it,  and 
we  had  many  pleaaaait  little  discussions  regarding  the  diiler- 
ent  opinions  expixsised  therein.  I  almost  wonder '  which  my 
late  '  pais '  wdl  miss  most,  the  Electkical  Review  or 
myself.  1  might  say  that  dui'ing  the  whole  time  you  have 
been  sending  (nearly  two  years)  1  have  never  missed  a  single 
number." 

A  major,  well  known  in  the  electrical  industry,  in  the 
course  of  an  intei-esting  letter,  refei's  very  gratefully  to  the 
Electrical  Review  for  forming  a  link  with  home  for  eo 
long.  "The  Review  has  followed  me  to  iVanoe,  Belgium, 
India,  Mesopotamia,  and  Persia  durmg  the  past  4i  years. 
It  has  reached  me  in  many  remote  spots,  even  travelling  by 
aeroplane  post  from  Mesopotamia  to  Persia.  At  times  when 
I  have  seemed  most  ftut  of  touch  with  the  world  in  genei'al, 
it  has  sei"ved  to  i-ecall  many  of  my  visits  to  Ludgate  Hill 
in  the  pre-war  days,  and  helped  to  conjui-e  up  many  visiona  „, 
of   electrical   progress   daring   the  after-war   period." 

Two  Lead  Market  Reports.— Messrs.  James  Forster 
and  Co.,  London,  E.G.,  report  under  date  February  15th  : — 

■J'here  are  no  buyers  of  forward  lead,  and  on  the  Metal  Exchange  no  oflers 
have  been  made  either  of  prompt  or  forward  lead  during  the  week.  The 
official   price   for  controlled    lead   remains  at   £30   per    ton   net. 

The  American  market  is  again  lower  at  5  cents  per  Ib_,  which  would  be 
about  the  equivalent  of  £25  per  ton  here.  American  lea'd  (uncontrolled)  is 
offering  at  about  £29  10s.  net,  and  a  little  business  has  been  done  at  this 
for  prompt  delivery.  So  long  as  present  conditions  continue  this  market  will 
practically    dorman 


will  have  to  take  the  matter  in  hand  without  delay,  as 
the  present  tactics  will  leave  the  stock  on  their  hands  indefinitely.  Possibly 
the  trade  might  be  induced  to  take  over  all  the  stock  at  pre-war  rates  with 
the  necessary  credit  facilities  granted  by  the  Government,  but,  even  so,  such 
an    undertaking    would    be   most   onerous. 

Messi-s.  G.  Cawsom  &  Co.,  London,  E.C.,  report  under  the 
same  date : — 

,  There  is  very  little  fresh  to  report  with  regard  to  lead;  the  market 
during  the  week  has  been  practically  stagnant,  and  not  a  single  transaction 
has  taken  place  on  the  Metal  Exchange.  Prices  are  nominally  unchanged 
the  control  price  is  still  at  £30,  with  very  little  doing,  except 
to  cover  pressing  requirements.  February  shipmen 
£28  10s.,  at  which  America  is  willing  to 
have   tried    in   vain    to  sell,   but  without   success. 

The   imports   last   month    are  given   as   25,150    tons 
stocks    in    the    same    period    increased    by    23,G41    tc 
about    1,500    tons    went    into    consumption    here,    or 
so    far    this    month    have    again    been    fairly    heavy, 
probably    increased   by   further  8,000   to  10,000   tons. 
The   Control    make    no   sign   of    meeting    the    posit 
to   encourage    trade — we    wonder    how    long    this    position    is    to 
when    those    in    authority    will    see    the    necessity    of    bringing 
satisfactory    state   of    things.      U   is    perfectly    clear    to   every   or 
encft   in    the    lead    trade    that    no   consumer    will    buy    at   preser 
co-nnelled    to    do    so    from    actual    necessity. 

While  there  is  a  stock  of  120,000  to  130,000  tons  overhanging  the  market, 
w-  can  only  look  for  a  dull  sagging  trade,  unless  steps  are  taken  to  bring 
J-Avii    the    price    to   a    moie    satisfactory    level. 

The  English   Electric  Co.,  Ltd.— This  company,  which 

li:i.s  now  gone  to  allotment,  has  been  fonned  to  con- 
.solidate  under  one  direction  and  management  the  various 
interests  of  the  following  companies,  in  all  of  which  a  p.'e- 
dominating  control  exists:  Coventi-y  Ordnance  Works,  Ltd.; 
Dick,  Kerr  &  Co.,  Ltd.;  Phoenix  Dynamo  Manufacturing 
Co.,  Ltd.;  United  Electric  Car  Co.,  Ltd.;  Wdlans  and 
Robinson,  Ltd.  It  i.s  the  intention  to  interfere  as  httle  aa 
possible    with    the   internal   organisation    of    the   respective 
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works,  but  the  English  Electric  Co,  vrHl  take  over  the  whole 
oi  the  exteiTial  busmess  manugement,  aaid  with  certain 
e.\ct>puons,  such  ais  the  cd\Tl  engineering  and  contracting 
departiuent  of  Dick,  Ken'  and  certain  siJeciaJ  products  of 
the  Coventry  works,  wiU  conduct  all  selhng  and  other  nego- 
taations  with  the  public.  It  mtU  be  remembei-ed  that  the 
cooipanj',  having  aiTanged  to  acquire  the  whole  holding  of 
preference  and  ordinary  shai^es  ui  the  Cov-eutry  Ordnance 
Woi'ks,  Ltd.,  and  the  Phanis  Dynamo  Manui'actuiing  Co., 
Ltd..  made  an  offer  to  Dick,  Kerr  shai'eholders  to  excnange 
shai'es  on  certain  teiiiis.  It  is  now  announced  that  about 
90  per  cent,  of  the  Dici,  Kerr  shareholders  have  accepted 
the  ofFei".  The  Enghsh  Electric  Co.,  Ltd.,  will  control 
directly  or  through  Dick,  Kerr  &  Co.,  Ltd.,  the  foDowing 
powerful  group  of  manufacturing  inteiests,  viz.  :  the 
Coventry  Ordnance  Works,  Ltd.;  Dick,  Kerr  &.  Co.,  Ltd.; 
Phoenix  Dynamo  Manufacturing  Co.,  Ltd.;  the  United  Elec- 
tric Car  Co.,  Ltd.,  and  Willans  &  Kobinson,  Ltd.  The  com- 
pany is  registered  with  a  capital  of  ^5,000,000  in  1,500,000 
£1  preference  and  3,500,000  £1  ordinary  shares,  and  the 
is.sued  capital  on  allotment  ia  just  under  dE2,000,000. 

Tour  of  Brazilian  Delegates  in  Great  Britain. — With 

the  object  of  strengthemng  the  business  and  personal  rela- 
tions between  Great  Britam  and  Brazil,  the  Eederation  of 
British  Industries  has  invited  to  this  coimtry  a  delegation 
of  repre.sentative  Brazilian  business  men.  It  wiU  be  re- 
membered that  the  Federation  was  responsible  for  the  visit 
of  a  body  of  Greek  commernial  men  to  the  United  Kingdom 
in  the  a.utumn  of  last  yeair. 

Vaiious  reasons  have  influenced  the  Federation  to  select 
Brazil  m  the  first  instance  from  among  the  Latin-.'Vmeiican 
republics.  Brazil's  area  alone,  covering  more  than  half 
South  America,  entitles  her  to  this  preference,  apart  from 
the  moral  influence  exercised  in  that  continent  by  her  whole- 
hearted challenge  to  Germany  at  an  early  and  critical  stage 
of  the  war.  The  time  is  propitious  for  inaugurating  a  busi- 
ness  tour. 

With  a  view  to  considering  the  representative  indtLstriea 
of  both  cotmtries  which  wiU  best  profit  by  the  tour,  it  has 
been  decided  that  Mr.  W.  S.  Barclay,  who  was  loaned  by 
the  Federation  to  Sir  Maurice  de  Bunsen's  Mission  to  South 
America  dming  last  summer,  shall  proceed  to  Brazil  and 
spend  a  few  weeks  there  before  conducting  the  delegates  to 
this  coimti-y.  It  has  also  been  arranged,  by  courtesj-  of  the 
Department  of  Overseas  Trade,  that  Mr.  Hambloch,  H.M. 
Commercial  Attache  in  BrazU,  shall  accompany  the  party  to 
this  coimtry  and  throughout  their  totrr.  a  fact  which  will 
be  of  verj'  great  advantage  to  the  delegates.  Mr.  Barclay 
will  sail  for  Brazil  on  April  otih,  and  wiU  arrange  for  the 
tour  to  begin  in  this  country  not  later  than  Jime  15th. 

Electricity  Supply  Undertakings  and  Priority  Certifi- 
cates.— In  order  that  electrical  undertakings  with  jilant  and 
machinery,  i-c,  in  course  of  manufacture  imder  orders  placed 
with  Prioritj'  Certifica.tes  may  understand  the  Prioritv-  of 
Work  (Partial  Suspension)  Order,  1919,  issued  by  the  Minis- 
ter of  Munitions  pn  February  7th,  1919,  the  following  ex- 
Ijlanation  has  been  issued :  — 

Outstanding  Priority  Ceirtificat-es  and  Permits  will  con- 
tinue to  be  effective  until  Febmary  "iSth,  1919,  but  from 
March  1st  onwards  they  will  be  inoperative  unless  special 
directions  or  regulations  are  issued  in  writing  by  the  Ministry 
of  Munitians. 

Electrical  undertakings  with  orders  still  awaiting  comple- 
tion, for  which  they  hold  Prioritj'  Certificates  at  the  moment, 
should,  therefore,  take  steps  to  ascertain  from  the  manufac- 
turers whether  the  withdrawal  of  the  certificates  on  Febm- 
ar>'  'i.3th,  1919.  vnM  res-ult  in  delay  in  the  completion  of 
urgently  needed  plant,  machinery,  &c.  Should  .such  delay 
be  serious  and  prejudicial  to  urgently  needed  supplies  of  cur- 
rent by  consumers,  application  may  be  made  to  the  Priority 
Department  of  the  ilinistry  of  Munitions  for  the  is.sue  of 
a  new  Priority  Certificate. 

Orders  placed  from  March  1st,  1919,  onwards  can  be  placed 
without  Priority  Certificates,  but  if  deliveries  cannot  be 
secured  in  time,  application  may  be  made  to  the  Priority  De- 
partment for  a  Certificate,  which  will  be  issued  if  after  in- 
qiui"y  it  is  deemed  to  be  essential  in  the  national  interest 
that  priorit>'  be  given.  AH  communications  should  be  ad- 
dressed to  the  Controller,  Priority  Depai-tment,  Ministry  of 
Munitions,  10,  Great  Stanhope  Street,  London,  W. 

A  Manufacturers'  Directory. — The  National  Union   of 

-Alanufacturers  (Inc.)  has  issued  a  very  presentable  directory  of  its 
members.  The  Union  haa  now  a  larg'e  membership,  and  a  sup- 
plementary list  of  those  who  have  joined  since  the  completion  of 
the  list  in  the  directory  shows  that  considerable  progress  is  being: 
made.  A  number  of  electrical  and  engineering  firms  appear.  In 
addition  to  the  circulation  of  the  directory  among  members,  some 
thousands  of  copies  are  being  distributed  through  the  British 
Dominions  overseas  to  various  trade  associations  and  manu- 
facturers, and  particularly  to  producers  of  raw  materials.  Copies 
may  be  purchased  (.5a.)  from  the  Secretary  at  6,  Holborn  Viaduct, 
London.  E.G.  1.  Full  information  is  given  relating  to  the  personnel 
of  the  various  Committees  of  the  Union.  This  is  folio  ved  by  an 
alphabetical  list  of  firms  in  the  organisation,  with  a  brief  statement 
of  their  businesses,  telegraphic  addresses,  telephone  numbers.  &c.  ; 
also  a  classified  list  of  manufacturers  and  producers.  The  remainder 
of  the  book,  nearly  one-half  of  the  whole,  consists  of  members' 
advertisements. 


Westinghonse  Electric    Export  Deputation  Arrives. — 

The  financier  announced,  on  February  14th,  that  Brigadier- 
General  G.  Tripp,  Mr.  C.  A.  Terry,  Mr.  L.  A.  Osborne,  Mr.  -M. 
Foster,  Mr.  G.  C.  Bennett,  Mr.  G.  M.  Dahl  and  members  of  the 
Westinghouse  Electric  Export  Co.  had  arrived  in  London  from 
America. 

Ministry  of  Reconstruction. — On  Monday  last  the 
3Iini3try  of  Reconstruction  offices  were  transferred  from  Queen 
Anne's  (Jate  Buildings.  Westminster,  to  the  'Windsor  Hotel, 
Victoria  Street. 

Engineering  Ballot   on   44-Hour  Week. — Accordino^  to 

the  Tdiie.i.  the  ballot  of  the  Mersey  Federation  of  Engineering  and 
Shipbuilding  Trades  (representing  29  Unions)  and  the  Amalga- 
mated Society  of  Engineers  on  the  length  of  the  working  week 
was  declared  last  Friday  as  follows  : — For  a  41-hour  week,  10,17.5  : 
for  a  40-hour  week,  7,9U3  :  majority  for  a  44-honr  week,  2,272.  In 
favour  of  working  while  negotiations  proceed  there  were  14.466 
votes,  and  in  favour  of  ceasing  work  to  obtain  a  reduction  of  hours 
:i.lo6,  showing  a  majority  of  11,310  gainst  a  strike. 

New  German  Ministry  for  Foreign  Trade. — The  D.A.Z. 

announces  that  negotiations  are  being  conducted  between  the 
Foreign  Office  and  the  Economic  Office  with  regard  to  the  forma- 
tion of  a  new  department  which  is  to  deal  with  foreign  trade. 
The  idea  is  to  create  a  bureau  of  information  to  which  all  Govern- 
ment bodies  and  private  business  people  could  apply  in  regard  to 
all  questions  relating  to  the  import  and  export  trade.  In  the  new 
department  these  sections  of  the  I^oreign  Office  and  the  Economic 
Office,  which  have  hitherto  been  dealing  with  foreign  trade,  are  to 
be  united.  A  journal,  Xarliricliten  fiir  Handel.  Itidtiafrie,  inid- 
Landiciftxcli/iff  (commercial,  industrial,  and  agricultural  news)  is 
to  be  issued.  The  late  German  Conaul-CJeneral  in  New  York,  Herr 
Falcke,  has  been  appointed  to  organise  this  new  department  on 
behalf  of  the  Foreign  Office  in  conjunction  with  a  Commissary 
delegated  from  the  Economic  Office. — Der  Welt handel ,  Dec.  20th. 

Reconstruction   Problems. — Xo.  13  of  the  Ministry  of 

Reconstruction  series  of  2d.  pamphlets  deals  with  the  subject  of 
"Rural  Industries.'' 

Export  Restrictions. — The  Loudon  Gazette  for  Feb.  I4th 

contains   particulars    of  additions  to,  and   rela:sations   of,   export 

restrictions. 

Manufacturers'    Organisations     Combine    for    Export 

Trade  Effort. — The  Provisional  Committee  of  the  British  Manu- 
facturers' Corporation  haa  issued  to  firms  associated  with  the 
Corporation  a  memorandum  describing  developments  in  oonnectiom 
with  Sir  Charles  Mandleberg's  scheme  for  British  export  trade 
expansion. 

In  the  closing  months  of  last  year  the  Overseas  Trade  Com- 
mittee of  the  Federation  of  British  Industries  desirous  of  a 
progressive  overseas  trade  policy,  reported  that  after  careful  con- 
sideration they  had  come  to  the  conclusion  that  the  principles  first 
formulated  in  Sir  Charles  Mandleberg's  scheme  were  sound,  and 
that  they  had  made  them  the  basis  of  their  own  proposals.  In 
these  circumstances  they  thought  it  would  be  a  waste  of  energy, 
and  would  lead  to  overlapping  if  the  scheme  went  through  inde- 
pendently, and  they  suggested  a  fusion  of  the  B.M.C.  with  the 
Federation  for  the  purpose  of  carrying  out  the  schemes.  A  general 
meeting  of  the  Federation  on  December  12th  approved  the  pro- 
posals, and  as  the  result  of  the  negotiations  then  opened  conditions 
of  fusion  have  beer  agreed  upon  by  the  respective  Committees, 
and  these  will  be  submitted  to  a  general  meeting  of  the  British 
Manufacturers'  Corporation  on  February  20th.  We  learn  that  the 
terms  of  the  proposed  amalgamation  make  it  clear  that  the  export 
trade  development  policy  on  which  the  Federation  is  about  to  em- 
bark is  identical  in  essentials  with  the  scheme  first  suggested  by 
Sir  Charles  Mandleberg.  Under  the  agreement  the  British  Manu- 
facturers' Corporation  is  to  have  immediate  and  substantial  repre- 
sentation on  the  Committee  that  will  administer  the  scheme. 

Exports  to  China  and  Siam.— The  London  Gazette  for 

February  14th  and  that  for  February  18th  certain  further  lists  of 
persons  and  bodies  in  China  and  Siam  to  whom  exports  may  be 
consigned. 

Agencies  Wanted. — A  Barcelona  firm  of  electrical  and 

mechanical  engineers  with  branches  at  Madrid  and  Lisbon,  already 
representing  important  British  engineering  firms,  desires  to  take 
up  the  representation  of  British  manufacturers  and  exporters  of 
electric  motors,  electric  lighting  seta.  Diesel  engines,  electric 
cables,  turbo-alternators.  &c.  The  managing  director  of  the  firm 
is  at  present  in  the  L'nited  Kingdom.  (Reference  No.  219.)  Par- 
ticulars from  the  Department  of  Commercial  Intelligence,  73, 
Basinghall  Street,  E.C. 

Municipalities   and   Enemy   Contracts.— Hammersmith 

B.C.  Special  Purposes  d'ommittee,  at  the  last  meeting  of  the  Council, 
recommended  that  the  Council  refuse  to  accept  any  tenders  from, 
and  that  no  contracts  be  entered  into  with,  any  firms  directly  or 
indirectly  connected  with  the  Enemy  Powers,  and  that  no  sub- 
contracting be  allowed  with  firms  connected  with  the  Enemy 
Powers. 

Dutch  Embargo  on  German  Goods.— The  Dutch  naviga- 
tion companies  have,  so  JJent'clier  Aiissenlianjlel  (December  10th) 
claims  to  have  heard  from  trustworthy  sources,  been  warned  by 
oiBcial  representatives  of  England  and  France,  through  confidential 
circulars,  against  warehousing  (Jerman  goods,  since  the  Allies  wish 
to  pass  a  resolution  that  for  two  years  after  the  war  no  German 
goods  may  be  shipped  cii  neutral  countries  without  their  congeut, 
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Hours  of  Labour  in  the  Rubber  Trade  — '  Subject  to 

certain  conditions  necessary  to  maintain  output,"  the  National 
Joint  Industrial  Councfl  of  the  Bubber  Manufacturing  Industry 
recommends  a  4  7-hours  week. 

Reunion  of  ex-British  Westinghonse  Men.  —On  Friday 

last,  at  the  Connaupht  Rooms,  London,  150  ex-Britisli  Westinsr- 
house  staff  fore^'athered,  under  the  chairmanship  of  Mr.  C.  Dalley, 
who  presided  in  the  regrettable  absence  of  Prof,  ilile.s  Walker,  for 
the  first  reunion  dinner.  I'pwards  of  100  old  Westin^'house  men 
wrote  expressing  regret  at  their  inability  to  attend.  -Vfter  tlie 
Royal  toasts  had  been  honoured,  a  silent  toast  to  the  memory  of 
the  ^Vl•atinJrhouse  men  who  had  fallen  in  the  war  was  drunk.  Mr. 
L.  R.  Morshead  Cthe  chairman  of  the  Reunion  Committee)  then 
stated  that  the  response  which  had  been  received  to  the  susrjrestion 
for  the  reunion  was  so  jrood  that  it  was  hoped  to  make  it  an 
iinnual  feature.  The  proposal  was  to  form  an  Association  of  old 
Westinfrhouse  men.  Between  the  speeches.  Mr.  H.  Coupe  officiated 
at  the  i)iano  suid  other  !.'entlemen  contributed  humorous  items. 
At  the  termination  of  the  proceedinjjs  eacli  jruest  was  presentnl 
with  a  souvenir  prosrramme.  which  included  many  humorous 
features.  Mr.  Kichardsou.  whose  address  is  14,  Sydney  Road, 
Iticlimond,  Surrey,  would  like  to  hear  from  all  ex-Westinjarhouae 
men  who  will  join  the  ABSoeiation  and  turn  up  at  the  next  annual 
jfatheriutj. 

Lamp   Prices   in    Germany. — -^s  fiom  Jamiaiy   'iStli. 

initreases  in  the  prices  of  incandescent  lamps  have  been  made  in 
•  iermany  by  the  A. E.G.,  the  Berjonann  Co.,  the  Osram  Works,  the 
R.idium  Electricity  Co.,  Siemens  i;  Halske,  and  the  Siemens- 
Schuckert  Works.  The  aujrmentations  have  been  made  in  the  sense 
that  war-time  additions  have  Ijeen  abandoned  and  new  basis  prices 
liave  l)een  substituted.  Under  the  new  arran-rement  the  prices  of  wire 
lamps  with  pear-sliaped  bulbs  ranges  from  3  marks  to  S'75  marks  ; 
wire  lamps  in  t;lobe  form  are  at  3'60  marks  to  7  marks  :  and  gas-filled 
lamps  are  at  5  marks  to  110  marks,  exclusive  of  the  lamp-tax  in 
each  case.  As  the  makers  expect  an  improvement  in  the  present 
difficult  conditions,  it  is  said  that  the  above  prices  have  been 
calculated  so  as  not  to  include  the  whole  of  the  additional  cost  of 
production  arising:  from  the  existing  labour  and  other  circuni- 
.stances. 

Trade  Announcements. — Mr.  Haery  Fo^sxer,  electrical 

engineer,  ha-s  resimied  business  at  25,  William  Street.  Windsor. 

Messrs.  Hick  Diesel  Oil  Engines,  Ltd.,  have  removed  to 
larg:er  offices  at  70,  Queen  Street.  London,  E.G.  4. 

Mr.  E.  H.  Miller,  sales  manager  in  the  meter  department  of  the 
British  Westinghonse  Electric  and  Manufacturing  Co.,  Ltd.,  has 
left  the  company,  and  has  started  the  Cromwell  Engineering 
W'oRKs,  for  the  manufacture  of  small  electrical  details,  at  Romsey 
Road.  Old  Shirley,  Southampton.  Catalogues  of  wires,  screws, 
loose  brass,  itc.  are  required. 

JlR.  ThO-Mas  S.  WallaCv,  electrical  contractor,  having  been 
released  from  the  Royal  Marine  Light  Infantry  S.H.C.D.,  has 
resumed  business  at  Breadalbane  Place.  Oban,  Argyll,  and  invites 
manufacturers  to  send  catalogues  and  trade  terms. 

The  Chlowde  Electrical  Stora(;e  Co.,  Ltd.,  are  removing 
their  London  Vehicle  Battery  Depot  from  70,  Romney  Street, 
Westminster,  to  more  commodious  premises  at  18,  Hereford  Road, 
Bayswater.  London,  W.  2,  where  all  overhaul  and  repair  work  will 
in  future  be  carried  out. 

Banliruptcy    Proceedings. — R.   E.   Connold,    late    of 

ilA.  The  Parade.  Canterbury. — Supplementary  dividend  of  Sid.  in 
the  £,  payable  February  22nd,  at  the  O.R.'a  office,  ti8A,  Castle 
Street.  Canterbury. 

Liquidations. — Portable    Electric    Motors,   Ltd. — 

Meeting  of  creditors,  February  22nd,  at  12,  Lime  Street,  London, 
E.G. ;  Jlr.  A.  F.  Newton,  liquidator. 

Devonport  and  District  Tramways  Co. — A  meeting  will  be 
held  on  Friday.  March  2l8t,  at  13(J,  Aldersgate  Street,  E.G.,  to  hear 
an  account  of  the  winding  up  from  the  liquidator,  Mr.  P.  N.  Gray. 

South  African  Tour  of  British  Industrial  Centres. — The 

Federation  of  British  Industries  has  organised,  with  the  support 
of  the  various  Dominion  representatives  in  London,  a  series  of 
tours  of  members  of  the  various  Dominion  Imperial  Forces  to  the 
industrial  centres  of  Great  Britain.  The  first  of  these  tours  started 
this  week,  when  a  representative  party  from  the  South  African 
Imperial  Force  was  entertained  by  the  Federation  at  the  Princes 
Restaurant  before  leaving  for  Grantham.  During  their  tour  the 
South  African  representatives  vnil  have  the  opportunity  of  visiting 
the  firms  of  Rueton  &  Hornsby,  Ltd.  ;  the  Birmingham  Railway. 
Carriage,  and  Wagon  Co,,  Ltd.  ;  the  General  Electric  Co..  Ltd..  at 
■\Vitton  :  the  Wolseley  Motor  Co.,  Ltd.  ;  and  the  Handley  Page 
Aeroplane  Works. 

Book  Notices. — Manual  of  Ehrlriral  VnikriaVnhjf^  ami 
Ilirectiiry  „f  ntHciah.  HilS-Ul  Edition.  London  :  Electrical 
Press.  Ltd.  22s.  6d.  net.— The  form  and  nature  of  the  contents  of 
this  directory  are  so  well  known  by  now  that  little  need  be  said 
about  it,  beyond  the  fact  that  it  contains  in  a  very  accessible  form 
great  stores  of  statistical  and  general  information,  including  names 
and  addresses  of  officials,  relating  to  nearly  3,000  electrical  under- 
taking in  the  British  Empire,  representing  a  capital  of  490  millions 
sterling.  It  has  a  100-page  section  reviewing  the  progress  of  the 
year,  after  which  10  times  that  number  of  pages  are  set  apart  for 
material  concerning  light,  power,  and  traction  undertakings,  and 
smaller  sections  for  telegraph  and  telephone,  manufacturing  and 
miscellaneous,  Colonial  and  British   Possessions.     A   directory  of 


20,mOO  directors  and  officials  and  a  number  of  maps  are  also 
features  of  the  volume,  which  would  have  made  its  appearance  at 
an  earlier  date  but  for  production  difficulties,  which  have  con- 
fronted the  printing  and  publishing  trades  as  they  have  everybody 
else. 

Wliiit  Others  Smj.  In  view  of  the  controversy  which  has  taken 
place  as  to  whether  starters  should  be  standard  on  after-the-war 
cars,  a  little  booklet  which  we  liave  received  from  C.  A.  Van- 
dervell  i:  Co.,  Ltd.,  is  of  interest.  It  sets  forth  the  opinions  of  the 
foremost  journals,  technical  and  otherwise,  on  the  electric  starter 
as  presented  in  its  newest  form  by  "  C.A.V.,"  and  goes  a  long  way 
to  show  how  the  Press  in  general  views  the  iidoption  of  the  electric 
starter  for  motor  cars. 

'■  A  Criticism  of  the  First  Intei^m  Report  of  the  Committee  on 
Currency  and  Foreign  Exchanges."  By  Mr.  Arthur  Kitson.  presi- 
dent of  the  British  Banking  Reform  League.  The  League : 
Chamber  of  Commerce  Buildings.  Birmingham.     Is. 

"  Memoiandum  on  the  Industrial  Situation  After  the  War  :  The 
(larton  Foundation."     London:  Harrison  A;  Sons.     Price  28.  net. 

"Public  I'tility  Rate  Fixing."  By  C.  E.  Grunsky.  |Pp.  1 09; 
illus.     San  Francisco  :  Technical  Publishing  Co. 

"  Tlie  Practical  Telephone  Handbook."  By  .1.  Poole.  Pj).  xxiii 
-¥  725  :  585  figs.  London  :  Sir  Isaac  Pitman  Jc  Sons,  Ltd,  Price 
12s.  tid.  net. 

Auction  Sale. — Hy  direction  of  the  Ministry  of  Munitions, 
Messrs.  Edwards,  Son  vV  Bigwood  will  sell  by  auction,  at  Birming- 
ham, on  the  premises,  on  Monday,  Februaiy  24th,  and  following 
days,  valuable  engineering  and  munition-making  plant  and 
machinery,  the  projierty  of  the  Ministry  of  Munitions,  now  lying 
at,  and  recently  in  use  at,  the  Longbridge  Works  of  the  Austin 
Motor  Co.,  Ltd.    ' 

Plant  for  Sale. — Bootle  Corporation  Electricity  Depart- 
ment in\ites  offers  for  the  purchase  of  surplus  plant  at  Pine  Grove 
electricity  work,  consisting  of  Lancashire  boilers,  superheaters, 
economisers,  Ferranti  and  Belliss  engines  and  dynamos,  ^Vc,  Full 
particulars  are  given  in  our  advertisement  pages  to-day. 

Bradford  Corporation  Electricity  Committee  invites  offers  by 
February  28th  for  one  cross-compound  Corliss  vertical  enclosed 
engine,  coupled  to  a  1,000-kw.  Westinghouse  generator,  with  oil 
separator,  air  pumps,  Jcc. 

Non-Ferrous  Metal  Industry  Act. — The  Lomhn  Gazelle 

for  February  18th  contains  further  additions  to  the  list  of  licences 
granted  under  the  .Vet. 


LIGHTING  AND  POWER  NOTES. 

Aylesbury. — E.xtensions. — The  T.C.  has  provisionally 
agreed  to  supply  200  H.P.  of  electricity  forthwith,  500  H.P.  by 
April  next,  and  l,00o  H.P.  next  year,  to  Messrs.  W.  Cubitt  A:  Co., 
Bicester  Road.  It  is  proposed  to  apply  for  a  loan  for  the  provision 
of  a  1,000-KW.  generating  set,  and  a  further  1,000-KW.  set  is  pro- 
posed, in  view  of  further  extensions. 

Price  Increase. — The  T.C.  has  decided  to'  increase  the  charges 
for  street  lighting  by  20  per  cent. 

Barnsley. — Salaries. — The   T.C   has  acceded  to    the 

demand  of  the  E.P.E.A.  that  the  wages  of  power  engineers  be 
advanced  by  20  per  cent,  on  the  salary  paid  on  July  31st,  1914,  plus 
£90  per  annum,  as  from  March  31st  last.  This  is  also  to  apply  to 
the  commercial  assistant. 

Batley. — Year'.s  Working. — For  the  year  ending  March 
31st,  1918,  the  working  of  the  Corporation  electricity  undertaking 
resulted  in  a  loss  of  £982,  compared  with  a  profit  of  £45  in  the 
previous  year.  The  cost  lof  coal  increased  by  £600,  and  the  sales 
declined  by  100,000  units. 

Belfast. — Strike. — After  a  conference  with  the  Irish 
Executive,  the  Commander-in-Chief  of  the  Forces  in  Ireland  gave 
permission  foi;  troops  to  be  used  in  connection  with  the  strike  in 
Belfast,  and  on  Saturday  troops  took  control  of  the  electricity 
works  and  gas  works,  in  conjunction  with  the  permanent  officials. 
Upon  this  protection  being  afforded,  the  employes  returned  in 
large  numbers,  and  a  normal  supply  was  available  for  lighting  and 
power  later  in  the  day.  The  street  switch-boxes  were  guarded,  and 
a  notice  issued  to  the  effect  that  the  penalty  for  injuring  or  inter- 
fering with  the  electricity  supply  was  five  years'  penal  servitude, 
and  a  reward  of  £100  was  offered  for  information  leading  to  the 
conviction  of  anyone  committing  such  an  act.  It  is  estimated  that 
the  resumption  of  the  power  supply  enabled  45,000  persons  to 
resume  work  in  one  industry  alone.  A  picket  was  sent  on  Monday 
to  bring  out  again  several  members  of  the  A.S.E.  who  had  returned 
to  work  at  the  electricity  station,  but  without  success.  A  limited 
tramway  service  was  run  on  Sunday,  and  was  improved  on  Monday. 
Two  members  of  the  E.T.I'.,  employed  by  the  Corporation  Elec- 
tricity Department,  charged  under  the  new  Defence  of  the  Realm 
Regulation  with  breaking  their  contract  of  service,  were  remanded  on 
bail  on  Monday,  The  defendants  were  shop  stewards,  and  were  at 
work  up  till  Saturday,  but  did  not  resume  at  midnight  on  Sunday, 
Late,  on  Monday  night  the  Strike  Committee  decided  to  leave  the 
question  of  the  acceptance  or  rejection  of  the  employers'  offer  to 
the  individual  Unions  ;  this  practically  meant  the  final  collapse  of 
the  strike. 

A  frdl  tramway  service  was  being  run  on  Tuesday,  and  the  men 
had  returned  to  work  in  practically  all  industries  by  Wednesday 
on  the  47-honr  week  basis,  pending  a  National  settlement. 
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Bury, — Proposed  Extexsioxs. — The  T.C.  has  decided 

to  apply  for  L.G.B.  sanction  to  a  loan  of  £9-1.000  for  electricity 
purposes,  to  be  expended  as  follows  : — Buildings.  £19.000  :  boilers, 
£16. .500;  seating's,  flues,  kc.  £2.000:  econotnisers.  pipes,  kc, 
i 3,500  ;  ash-removal  plant,  £4.000;  switchboards.  £1..500 ;  one 
.'..000  to  8.000-KW.  turbo-alternator,  ,£41,000  ;  condensing  pipes,  ice, 
£6,000  :  and  railway  sidings.  £500.  The  scheme  has  been  approved 
by  the  B.  of  T. 

Birmingham.  —  Wages.  —  The    E.S.    Committee    has 

extended  the  award  of  ns.  per  week,  which  had  been  already  granted 
to  the  engineers,  to  all  men  in  its  employ  engaged  in  the  generation 
and  distribution  of  electricity. 

Bnrton-on-Trent. — Street   Lighting. — The  T.C.    has 

decided  to  install  electric  lighting  in  the  High  Street  and  Station 
Street,  by  means  of  liOO-c.i'.  lamps  suspended  from  the  tramway 
standards. 

Bristol. — ExTENSiox   of    Supply. — Arrangements  liave 

been  completed  for  the  supply  of  electricity  by  the  T.C.  to  Messrs. 
Derham  Bros.,  Ltd..  at  Southwell,^  which  is  outside  the  Council's 
area. 

Bury  St.  Edmunds. — New  Mains. — The  electrical 
engineer  has  recommended  the  T.C.  to  lay  a  new  main  to  the 
Northgate  area,  at  an  approximate  cost  of  £2,5o0. 

Continental. — Belgium. — Sevei-al  new  electricity  supply 

undertakings  have  lately  been  formed  in  Belgium,  including  the 
SocieU-  de  la  Central  Electriqne  de  Rettigny-Renglez,  at  the  town 
of  that  name,  the  Societi'  d  Electricite  de  et  :)  Lantin,  and  the 
Soeiete  d'Electricitt-  M.C.,  organised  at  Ghent.  The  first  two  are 
co-operative  undertakings. 

France. — La  Society  Hydro-Electrique  del'Isere  has  been  formeil 
at  Lyons,  with  a  capital  of  .£321.1.000.  to  utilise  the  water  power  of 
the  River  Isere.  near  St.  Nazaire-en-Royans.  The  Society  Metal- 
lurgique  du  Fravol  and  the  Society  de  lElectricit)-  de  la  Vallee  du 
Rhone  are  interested  in  the  new  undertaking. 

Germany. — Notwithstanding  the  settlement  of  the  strike  at  the 
electricity  generating  stations.  Berlin  remains  iinlighted  on  account 
of  the  lack  of  coal. — The  Timex. 

Spain.— A  Comision  Permanente  Espanola  de  Electricidad  has 
been  appointed  by  the  Government  to  draw  up  a  scheme  for  the 
establishment  of  a  State  electricity  supply  undertaking,  which  will 
cover  the  greater  part  of  the  country.  The  estimate  for  the  scheme 
is  £5.200.000. 

Sweden.  —  Among  the  new  concerns,  mainly  of  a  small 
character,  recently  formed  to  establish  electricity  supply  under- 
takings, are  the  Alfsakers  Kraft  Aktiebolag,  of  Anneberg  ;  the 
Aneboda  Kraft  Aktiebolag,  of  Lamhult :  and  the  Omne  Elektriska 
Kraft  Aktiebolag,  of  Xordingra. 

Dartford. — Price  Increase. — The  U.D.C.  has  advanced 
the  price  of  electricity  for  power  purposes  by  a  further  15  per  cent. 
as  from  I'ebruary  luth. 

The  Council  has  refused  to  consent  to  the  West  Kent  Electric 
Co.  supplying  electricity  to  the  .Joyce  Green  Works  of  Messrs.  Vickers, 
and  has  informed  the  firm  that  it  is  prepared  to  negotiate  for  a 
supply  from  the  municipal  works. 

Dover. — Price    Increase. — The  T.C.    has   decided  to 

advance  the  weekly  payment  for  electricity  supplied  to  the  Pier 
Cottages  from  (id.  to  '.id.,  and  to  Is.  where  there  are  lodgers. 

Salaries. — Regarding  the  demand  of  the  E.P.E.A.  that  the  salaries 
of  the  technical  staff  at  the  electricity  works  should  \>e  increased  by 
20  per  cent.,  plus  £;iO  a  year,  the  T.C.  has  decided  to  reply  that 
substantial  advances  had  already  been  recommended. 

Dundee. — Extensions. — The  Electricity  Committee  has 
approved  of  plans  for  the  proposed  extension  of  the  electricity 
works  at  Carolina  Port. 

Ealing. — Pru  e Increase.— TheT.C. is seekingpermission 

to  increase  the  price  of  electricity  from  8d.  to  lOd.  per  unit.  .Vlder- 
man  Peal  (chairman  of  the  Electricity  Committee)  explains  that 
the  coal  bUl  this  year  will  he  £14.000,  as  against  £8,000  in  pre-war 
days,  and  that  the  estimate  shows  that  there  will  be  a  loss  of 
£5,300  if  the  current  price  continues. 

Edinburgli. — Year's  Output. — The  annual  report  of 
the  Corporation  electricity  department  shows  that  the  number  of 
units  sold  for  all  purposes  during  the  past  year  amounted  to 
20.945.404,  as  compared  with  17,997,251  in  the  previous  year. 

The  Corporation  has  decided  to  ask  the  Controller  of  Mines  to 
extend  to  Scotland  the  recently  announced  increase  of  25  per  cent, 
of  gas  and  electricity  rations. 

Epsom. — Chief  Engineer's  Salary. — The  I'.D.C.  has 

referred  to  arbitration  the  claim  of  the  Electrical  Power  Engi- 
neers' Association  that  the  salary  of  the  electrical  engineer,  Mr. 
Young,  should  be  fixed  at  about  £046  per  annum. 

Grantliam. — Proposed  Municipal  Supply. — The  T.C. 

has  appointed  a  Committee  to  go  into  the  question  of  taking  over 
the  E.L.  undertaking. 

Hastings. — Price  Increase. — The  T.C.  has  increased 

the  charge  for  electricity  for  public  lighting  from  2d.  to  3d.  per 
unit. 

Hebden     Bridge. — The    electrical    engineer    hcis    been 

anthorised  to  purchase  2iiij  yards  of  O'l-in.  twin-armoured,  paper- 
insulated  cable  and  new  switchgear,  to  cope  with  the  increasing 
power  load  in  the  Haugiugroyd  district. 


Hull. — Proposed    Xew  Plant. — The  acting  electrical 

engineer  has  recommended  the  Electricity  Committee  to  replace 
Nos.  8  and  9  engines  by  a  synchronous  motor.  This  would  bring 
the  plant  up  to  date,  and  effect  a  saving  of  3,000  tons  of  coal  per 
annum.  It  was  decided  to  negotiate  for  the  plant,  and  report 
further  on  the  matter. 

Keighiey. — Wages — A  dispute  between  the  Electricity 
Committee  and  its  employ^  has  been  settled  by  the  war  wages 
being  increased  by  Ks.  per  week,  making  the  total  288.  6d..  payable 
from  the  first  pay-day  in  December  ;  the  claim  as  to  the  working 
hours  has  been  deferred  pending  further  inquiries. 

Kirkcudbriglitshire. — E.L.  Schejies. — The  burghs  of 
Gatehouse,  Creetown,  and  Newton  Stewart  are  considering  E.L. 
schemes  ;  the  last-named  is  estimated  to  cost  over  £50,000. 

Lincoln. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  by  the  T.C.  of  £75,000,  for  the  purchase  of  Messrs. 
Clayton  A;  Shuttleworth's  power  station. 

Liverpool. — Year's  Working. — The  total  incduie  of  the 

Corporation  electricity  department  for  the  year  ended  December 
3Ist  last  amounted  to  £5U4,158  and  working  expenses  to  £301,479. 
Of  the  balance  (£202,679)  interest  absorbed  £73,082,  sinking  fund 
contributions,  .£58,078,  renewals  fund,  .£21.519,  and  £50.000  wa.s 
contributed  to  the  relief  of  the  races.  The  reserve  fund  now 
amounts  to  £18.445.  the  renewals  fund  to  £126,4  72,  and  the  fuel 
guarantee  fund  to  £9.242.  The  capital  expenditure  on  the  under- 
t.aking  totals  £2,254,659,  of  which  £25,679  was  incurred  during 
the  past  year. 

London.  —  Ha3i.\iers.mith.  —  Year's  AVorking.  —  The 

working  of  the  B.C.  Electricity  Department  for  the  year  ended 
March  3l8t,  1918,  resulted  in  a  net  profit  of  £1.464.  compared  with 
£2,476  in  the  preceding  year.  The  income  was  .£101.232,  against 
£79,500,  and  working  expenses  amounted  to  £78,217.  against 
£55,136.  Interest  on  loans  amounted  to  £7.742.  against  £8,140, 
and  debt  redemption  to  £13.340.  against  £14.645.  The  capital 
outlay  at  the  end  of  the  year  totalled  £399,470,  an  increase  of 
£5.565.  The  maximum  load  recorded  was  7.248  KW.,  against 
7.050  KW  ;  the  capacity  of  the  undertaking  was  10,300  KW.  Units 
generated  during  the  year  numbered  20,753,920,  against  17,226,200, 
and  1.116.  against  1,555,  were  purchased  :  17,892,928,  against 
14.550.147  were  sold  to  private  consumers,  and  242,815,  against 
256,523,  for  public  lighting  ;  2.498.794,  against  2.207,789,  were 
u^sed  on  the  works,  and  120,499  were  unaccounted  for,  against 
2'l3.296.  The  reserve  fund  now  totals  £33.370.  The  price  of  coal 
increased  by  82j  per  cent,  over  the  last  pre-war  year.  The  average 
price  received  was  r29d.  per  unit. 

Proposed  Linkini;-up. — The  E.L.  Committee  has  recommendeil 
the  B.C.  to  inform  the  Conference  of  Electricity  Undertakings  in 
Greater  London  that  it  is  in  favour  of  the  formation  of  a  Joint 
Board  for  the  purpose  of  interconnecting  existing  stations,  and  the 
provision  of  a  site  for  a  Ibulk  _8upply  station  either  for  the  S.W. 
London  area  or  such  other  area  as  may  be  determined  upon. 

Shoreditch. — Salaries. — The  Lighting  Committee  has  agreed 
to  the  application  of  the  E.P.E.A.  for  an  increase  of  salaries  for 
its  members  of  20  per  cent,  advance  on  pre-war  rates,  plus  ,£90 
per  annum.  A  further  bonus  of  5s.  per  week,  making  a  total  of 
28s.  6d.  per  week,  has  been  granted  to  other  employes  as  from 
December  5th  last. 

Kensington. — Price  Increase. — The  Kensington  and  Knights- 
bridge  E.L.  Co.  has  decided  to  increase  the  price  of  electricity  by 
two  further  additions  of  10  per  cent.,  one  to  take  eifect  from  the 
end  of  the  March  quarter  and  the  other  from  the  end  of  the  June 
quarter. 

Londonderry. — Price  Increase. — The  electrical  engineer 

has  recommended  the  Corporation  to  increase  the  charges  for 
electricity  from  15  per  cent,  to  33^  per  cent,  on  existing  charges. 

Masham   (Yorks.). — Proposed  Municipal   Supply. — 

The  U.D.C.  has  asked  the  sanction  of  the  ratepayers  to  acquire  the 
electricity  undertjiking. 

Matlock. — Proposed  E.L. — The  U.D.C.  is  considering  a 
scheme  for  the  production  of  electricity  by  the  utilisation  of  the 
water  power  of  the  Bentley  Brook. 

Southport. — Proposed  Extensions. — In  connection  with 

its  application  for  a  loan  of  '£132,000  for  electricity  extensions, 
the  T.C.  has  decided  to  furnish  the  L.G.B.  with  an  estimate  of  the 
cost  per  unit  of  generating  electricity  with  the  new  plant  during 
the  years  1921-1924.  and  also  the  cost  per  unit  for  renewal 
and  sinking  funds.  The  L.G.B.  has  also  been  informed  that  the 
Council  is  willing  to  take  a  bulk  supply  from  a  central  station,  if 
it  can  be  proved  that  the  latter  method  is  the  more  economical. 
The  B.  of  T.  has  informed  a  deputation  that  Southport  is  one  of 
the  areas  definitely  excluded  from  the  National  scheme,  and  the 
Board  has  approved  the  proposed  extensions. 

South  Wales. — Strike. — The  fittei-s,  wiremen.  A-c.  on 

strike  in  South  Wales  are  considering  a  proposal  to  form  a  com- 
pany for  the  undertaking  of  electrical  contracting  work. 

Mr.  H.  Wintle,  secretary  of  the  South-Wales  Branch  of  the 
Electrical  Contractors'  Association,  informed  a  Press  representative 
that  the  Association  had  advocated  this  for  some  years,  and  he 
sincerely  hoped  that  the  men  would  give  the  proposal  every  con- 
sideration, because  the  employers  felt  that  if  the  men  would  only 
run  a  business  on  their  own  account,  especially  on  a  co-operative 
system,  they  would  know  the  various  aspects  from  the  employers' 
point  of  view,  with  which  they  were  not   conversant  at  present. 
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Swansea. — AVages. — The    Electricity    Committee    has 

increased  the  wapes  of  certain  of  its  employes  who  are  members  of 
the  A.S.E.  to  ilSOj  lOs.  per  annum,  and  the  men  havo  also  been 
placed  on  the  staff  :  it  was  mentioned  that  before  the  war  their 
waires  were  £  l.iO  per  annum. 

Tonbrldge. — Pkice  Increase. — The  U.D.C. has  advanced 
the  price  of  electricity  for  outside  li^htinp  to  3d.  per  unit,  from 
.\pril  lat  ;  for  bioscope  supplies  to  a  flat  rate  of  4d.,  as  from  Feb- 
ruary 1st :  and  for  povrer  from  331  per  cent,  increase  to  50  per 
cent,,  from  April  1st. 

Taunton. — Proposed  Loan. — The  T.C.  has  applied  to 

the  L.G.B.  for  sanction  to  a  loan  for  the  installation  of  a  500-KW. 
turbo  set,  and  other  plant. 

Price  Incbe.\sk.— The  T.C.  has  decided  to  increase  its  prices 
for  electricity  to  75  per  cent,  above  pre-war  oharftes. 

Tnam  (Co.  Gal  way). — Proposed  E.L. — The  services  of 

Mr.  J.  P.  Tie ruey.  of  Dublin,  have  been  enpajred  by  the  municipality, 
in  connection  with  an  E.L.  scheme. 

Walsall. — Proposed  Extensions. — The  E.S.  Committee 
proposes  to  extend  the  supply  of  electricity  to  the  Leamore  district, 
and  to  purchase  transformers  and  sn-itchgear,  at  an  estimated  cost 
of  < 4,200. 

Wexford. — Proposed  E.L. — A  Corporution  Committee 
appointed  to  consider  the  question  of  public  lisrhtiner  by  electricity 
has  reported  in  favour  of  the  scheme. 

Wolverhampton. — Wages. — The  T.C.  has  agreed  to  an 
award  of  the  Court  of  Arbitration,  dated  February  5th,  grantiiipr 
an  increase  of  5s.  per  week  to  employ««  of  the  electricity  depart- 
ment over  21  years  of  ag-e,  and  28.  Gd.  per  week  to  those  under  is. 

Yorkshire. — RrRAi.  Electricity  Supply. — Thv  Recon- 
struction Committee  of  the  East  Ridingr  County  Council  has 
reported  to  the  Council  on  the  desirability  of  extending  the  supply 
of  electricity  within  its  area. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackpool.  —  Proposed     Purchase.  —  The    Fleetwood 

U.D.C.  hiis  decided  to  oppose  the  application  of  the  Blackpool  T.C. 
for  powers  to  purchase  the  undertakin<r  of  the  Blackpool  and 
Fleetwood  Tram  road  Co. 

Bradford. — Tramcar   Letxer-Boxes.  —  The   T.C.  has 

decided  to  make  representations  to  the  postal  authorities,  with  a 
view  to  placing  letter-boxes  on  tramcars,  which  was  the 
practice  some  years  ago. 

Italy. — Steps  have  been  taken  by  the  communes  interested 

to  bring  about  the  construction  of  an  electric  tramway  between 
Poggio  Mirtelo  and  Temi. 

A  Commission  has  been  nominated  to  submit  plans  for  the 
electrification  of  the  tramway  between  Alessandria  and  Casala. 

The  Societa  Brioschi  per  Imprese  Elettriche,  of  Milan,  is 
increasing  its  capital  from  fi  million  to  12  million  lire,  for  the 
purpose  of  carrying  out-  in  conjunction  with  the  province  of 
Piacenza,  the  electrification  of  200  miles  of  railway. 

Lincolnshire.  —  Proposed     Light    Railways.  —  The 

Holland  County  Council  has  aaopted  a  report  of  a  scheme  for  the 
construction  of  85  miles  of  light  railways  in  the  county,  at  an 
estimated  cost  of  £r,lO,(JOO. 

London. — District  Railway  Mishap. — A  derailment, 
caused  by  a  broken  axle,  took  place  on  Saturday  last  at  Bromley- 
by-Bow.  Both  the  up  and  down  tracks  were  completely  blocked, 
and  the  service  between  Bromley,  East  Ham,  and  Barking  was 
entirely  suspended. 

It  is  announced  that  from  March  1st  more  trains  are  to  be  run 
at  night  on  the  North  London  Railway  between  Broad  Street  and 
Richmond,  Poplar,  and  Bow. 

Ticket  Co.vcessions.— Tube  passengers  who  had  taken  out 
packets  of  workmen's  tickets  before  the  strike  can  legally  demand 
the  return  of  their  money,  says  the  Suburban  Railway  Passengers' 
Association,  and  should  apply  to  the  general  manager  of  the  com- 
pany concerned.  On  renewing  their  tickets  season-ticket  holders 
on  the  District  Railway  have  found  that  six  days'  extra  travelling 
is  allowed  on  the  new  ones  to  compensate  tor  the  strike. 

fKOjfosED  L.C.C.  E.xtensions.— The  Highways  Cominittee  has 
recommended  the  L.C.C.  to  obtain  power  for  tlie  construction  of 
the  following  tramway  extensions  and  linking-up  schemes  : — 
Charles  Street  to  Blackfriars  Bridge  ;  Gray's  Inn  Road  to  Farring- 
don  Street  :  Aldgate  Terminus  to  Aldgate  Station  ;  Fampstead 
Road  to  Oxford  Street:  Seven  Sisters  Road  to  Stamford  Hill; 
Southampton  Row  to  Xew  Oxford  Street.  Exclusive  of  street 
widenings.  the  estimated  cost  is  £429,140.  The  Council  will  also 
consider  the  running  of  omnibus  services  to  link-up  tramway  dead 
ends. 

Rail  'Welding.— The  L.C.C.  Highways  Committee  has  recom- 
mended the  provision  of  electric  welding  equipment  for  tramway 
track  welding,  at  a  cost  of  £700. 


ElGHT-HOt'u  Day. — The  L.C.C.  tramcar  wishers  are  to  have  an 
eight-hour  day,  on  the  understanding  that  they  undertake  the 
same  amount  of  work  in  eight  hours  as  has  hitherto  been  done  in 
nine. 

Hours  of  Labouk. — The  Transjwrt  Workers'  I'ederation  has 
asked  the  L.C.C.  to  grant  a  working  week  of  44  hours  to  its 
tramway  employes. 

West  Hartlepool.— At  a  special  mectinir  of  the  T.C,  on 

the  14th  iust.,  a  proi>oaal  was  approved  to  promote  a  Parliamentary 
Bill  to  empower  the  Corporation  to  construct  and  work  tramways 
from  the  present  light  railway  at  Seaton  Carew  to  Oreathanv 
Creek,  and  from  the  end  of  the  present  tramway  in  Stockton  Road 
to  a  junction  with  the  Seaton  Carew  line  ;  also  to  run  niotor-lniscs 
in  and  beyond  the  borough  to  Greatham  Creek,  and  in  other  parts 
outside  the  borough,  ius  may  be  deemed  expedient.  Power  is  also 
sought  to  increase  the  tramway  fares  and  to  charge  specially-increased 
fares  on  Sundays  and  public  holidays. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Figures  in  Cablegrams. — The  Eastern   and    Associated 

Telegraph  Companies  notify  that  it  has  been  decided,  by  arrange- 
ment with  the  General  Post  Office,  to  accept  figures  in  the  text  of 
deferred  telegrams  as  a  temporary  me.osure.  Figures,  when  not 
expressed  in  words,  will  be  counted  and  charged  for  at  the  rate  of 
one  word  for  each  group  of  five  characters.  The  following  places 
are  exceptions  to  the  above  : — French  Colonies,  China,  Brazil, 
Argentina,  Punta-Arenas,  Bolivia,  and  wireless  offices  in  Peru. 

Postal  Workers'  Claims. — -Vt  a  meetin;.'-  of  the  London 
Branch  of  the  Postal  and  Telegraph  Clerks'  Association,  on  Satur- 
day last,  a  resolution  was  carried  calling  for  the  immediate 
convening  of  a  Postal  Congress  of  the  rank  and  file  of  the  Associa- 
tions to  formulate  a  charter  of  hours,  wages,  conditions,  and  status, 
covering  the  claims  of  the  men  and  women  in  the  Postal  Services, 
the  Army  men  now  serving  with  the  Postal  Service,  the  permanent 
staff,  and  the  temporary  staff,  the  charter  to  be  submitted  without 
delay  to  the  Postmaster-General,  and  negotiations  to  be  opened 
with  the  railway  Unions  with  a  view  to  synchronising  and 
co-ordinating  any  action  considered  necessary  to  enfor<;e  it.  The 
chairman  of  the  Branch,  Mr.  H.  L.  Upcott,  said  that  the  strike 
weapon  might  become  an  imperative  necessity  if  their  demands 
were  not  granted.  They  hoped  to  join  the  triple  alliance  of 
railwaymen,  miners,  and  transport  workers. — T/ie  Tiiiiex. 

Telegraph  Messengers. — It  has  been  decided  to  revert 

to  the  pre-war  conditions  of  employing  boy  telegraph  messengers 
in  the  Post  Offices.  The  change  will  apply  equally  to  London  and 
the  provinces.  The  change  is  being  made  neither  for  reasons  of 
efficiency  nor  of  finance.  It  is  felt  that  the  night  work  retiuired 
is"1&ot  quite  suited  to  girls  of  14,  and  that,  when  they  reach  the 
age  of  18,  they  cannot  be  absorbed  inro  the  permanent  pcrsvnnel  of 
the  Post  Office.  For  some  years  all  the  boys  employed  as  messengers 
have  been  absorbed  into  the  permanent  establishment  of  the  Post 
Office,  chiefly  as  postmen. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia.— Sydney. — April  28th.  City  Council.  Supply 

and  erection  of  power-house  switchgear.  .Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney." 

Mayl'.tth.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  17th,  from  Messrs.  Preece,  Oardew,  Snell  and 
Rider, 8,  Queen  Anne's  Gate,  S.W.  See  "Official  Notices."  Jan.  31st. 

P.M.G.'s  Department,  Queensland.  March  2()th.  Telegraph  and 
telephone  material,  schedules  447/451  and  463.  Specification  from 
Australian  Commonwealth  Offices,  Room  405,  Australia  House, 
Strand,  W.C.     See  "Official  Notices  "  to-day. 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 

Aylesbury.  —  Corporation  Electricity  Department.      One 

1,00U-KW.  generating  sot  complete  ;  two  500-KW.  rotary  converters. 
See  "  Official  Notices  "  February  14th. 

Belfast. — February  24th.  Electricity  Department.  Elec- 
tric and  hand  cranes,  pumps  and  tanks.  See  "Official  Notices" 
.January  17th. 

Belgium, — The  municipal  authorities  of  Ixelles  (170, 
Chausaee  d'lxelles,  Ixelles,  Brussels)  are  inviting  tenders  for  the 
supply  of  electricity  -meters  and  armoured  low-tension  cables. 

Birmingham.  —  March  5th.  Tramways  Committee. 
Additional  roUing  stock.     See  "  Official  Notices  "  February  7th. 

Dublin.  —  March  3rd.  Electricity  Supply  Committee. 
Extra-high-pressure  and  low-pressure  cables.  See  "  Official  Notices  " 
to-day. 
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King's  Lynn, — March  3rd,  Corporation.  One  1,000-kw. 
turbo -alternator,  one  400- KW.  rotary  converter  or  motor- 
generator,  and  one  400-KW.  transformer  and  switchgear.  See 
Official  Notices  "  February  7th. 

Lincoln. — ^larch   5th.      Corporation.     Four   water-tute 

boilers  with  stokers,  kc,  complete  ;  two  3.000-KW.  turbo-alternatorg 
with  condensers,  &c. ;  extension  of  E.H.T.  switchboard,  &c.  ;  two 
"oO-KW.  rotary  converters.  &c.  ;  two  2.000-K.v.A.  three-phase  trans- 
formers, *:c.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen  Anne's  Gate,  S.W.  See  "Official Notices'"  Feb.  7th. 
Manctiester.  —  March     11th.      Tram-vrays     Committee. 

Supply.  Jcc,  of  (//)  permanent-way  special  track  work  :  (/')  per- 
manent way  points,  tongues,  and  hardened  steel  centres.  Mr. 
J.  M.  McElroy,  general  manager. 

March  11th.  Tramways  Committee.  Stores,  including  several 
electrical  items.     See  "  Official  Notices  "  to-day. 

Mansfield. — Corporation  Electricity  Committee.     1,250- 

1,500-KW.  turbo-alternator,  condensing  plant,  .500- KW.  rotary 
converter,  transformer,  and  switohgear.  See  "  Official  Notices  " 
February  14th. 

Portsmouth. — March  4th.  Tramways  Committee.  Tram- 
way stores  for  six  months.    See  "  Official  Notices  "    February  1 4th. 

Rhondda. — March  5th.  U.D.C.  Electricity  Department. 
Twelve  months'  supply  A.c.  meters,  cable,  joint  boxes,  compound 
cut-outs.  &c.     See  "  Official  Notices  "  February  14th. 

Salford. — February  24th.  Electric  light  installation 
at  Regent  Road  Police  Station.     Borough  Engineer,  Town  Hall. 

Swindon. — March  l.'ith.  Electricity  and  Tramways 
Department.  Two  double-deck  tramcars.  See  "  Official  Notices '' 
to-day. 

Taunton. — Electricity  Department.  One  500-KW'.  steam 
turbine  generator,  travelling  crane,  cables  and  meters.  See 
'■  Official  Notices  "  February  14th. 


CLOSED. 

Australia. — Victorian  Railways  Department.     Accepted. 

260-volt  rubber-eovered  cable  7/18,  ^£66  per  mile ;  7/20,  £50  per  mile.    Made 
in  .Japan.    Australian  General  Electric  Co. 
P.M.G.'s  Department.  Queensland  : 
500  C.B.  automatic  telephones,  wall  pattern,  £1,8.56;  500  do.  table  pattern, 
£186.— Automatic  Telephones  (.Australia),  Ltd. 

P.M.G  "s  Department.  Victoria  : 
200  C.B.  automatic  telephones,  wall  pattern,  £741;  200  do.  desk  do.,  £741.— 
Automatic  Telephones  (Australia),  Ltd. 

P.M.G.'s  Department,  N.S.'W. : 
Material  lor  maintenance  of    automatic    telephone    equipment,    £196. — 

Automatic  Telephones,  Ltd. 
180  micro-telephones,  £378.— Western  Electric  Co. 

N.S.W.  Public  Works  Department : 

Electric  lift  at  Goulburn  Hospital,  £1,079.    Standard  Waygood  Hercules, 
Ltd. 
COBUBG  CVictoria)  T.C.  : 
Transformers,  £691. — G.  Weymouth. 

H.T.  equipment  and  meters,  £909.— .Australian  General  Electric  Co. 
Copper  cables  and  fuses,  £4,232.— B.  I.  and  Helsby  Cables,  Utd. 
Street  lamps,  £430.— Lawrence  .t  Hanson. 
Insulators,  £373.— Australian  Porcelain  Co. 
Poles  and  erection,  £1,744.—W.  Clements.  Tendert. 

Barnsley. — Corporation  Electricity  Committee  : — 

Copper  bands  and  steel  flanges,  £65  per  ton. — .Tones  Wildsmith. 
Steam  pipes  and  isolating  valve,  £85. — Babcock  &  Wilcox. 

Glasgow. — Tramways  Committee  : — 

Bowser  pump  and  storage  tank. — S.  P.  Bowser  &  Co. 
Multijector  air  pump  for  Pinkston  station.— Mirrlees,  Watson  Co.,  Ltd. 
8;4-ton  lorry  chassis.— The  Albion  Motor  Car  Co.,  Ltd. 
Electricity  Committee  : — 
Turbo-alternator,  condensing  plant  and  transformer,  £133,736.— Dick.  Kelt 
and  Co.,  Ltd. 

London.  —  Hammersmith.  — •  Electricity  Committee. 
Recommended : — 

175  fuse  boxes.  200  service  boxes,  24  h.t.  straight  ijoints,  18  h.t.  tee  joints, 
12  draw-bos  frames. — 

W.  Lucy  &  Co.  (recommended)  £444. 
W.  T.  Henley's  Telegraph  Works  Co.,  £656. 
500  yds.  each  1  sq.  in.  '06  sq.  in.  service  cable.— 

"  Mackintosli  Cable  Co..  Ltd.  (recommended)  . .        . .     £346 

Western  Electric  Co.,  Ltd 389 

Cailender's  Cable  and  Construction  Co.,  Ltd 392 

B.I.  and  Helsby  Cables,  Ltd 395 

Henley's  Telegraph  Works  Co.,  Ltd 398 

W.  T.  Glover  A;  Co.,  Ltd ' 402 

100  ne\v  lanterns  for  street  lamps — 

W  Edgar  (recommended)       £194 

W.  Lucy*  Co 195 

Conversion  tittings,  Ac— 34s.  9d.  each.,  W.  Lucy  &  Co.  (recommended). 
10,000  tons  of  Wernddu  Thro'  coal,  f.o.r.  Shepherd's  Bush,  at  333.  9d.  per 
ton.— Messrs.  Judd,  Budd  &  Sons  (recommended). 
Poiideml  fuel  pliiiit. — The  Electricity   Committee  recommends 
that  the  tender  of  the  Powdered  Fuel  Co.  be  accepted  for — 

Powdered  fuel  plant,  £14, 100;  electric  motors  for  driving  ditto,  £1.770; 
additional  pulveriser  and  accessories  and  additional  distributing 
mains,  £6,600;  motors  for  driving  same,  £1,015.     Total  £'23,485. 

The  company  have  offered  to  enter  into  guarantees  that  there 
'svill  be  a  saving  of  £7,000  per  annum  on  fuel  ani  labour,  provided 
all  the  boilers  are  fired  by  means  of  the  new  plant,  or  propor- 
tionately for  a  less  number  of  boilers.  The  Committee  also  recom- 
mends that  the  tender  of  the  Powdered  Fuel  Co..  for  £39.925.  for 
additional  plant  "be  provisionally  accepted,  subject  to  the  plant 
being  required  after  the  installation  of  the  first  part.  The  engineers 
estimate  of  the  cost  of  the  building  for  housing  pulverising  plant, 
te.,  is  ii6,700. 


Battebsea. — Electricity  Committee.    Recommended  :— 

Air  cooler  and  heat  conservator  plant  for  5,000-KW.  extension  plant,  £930.— 
Babcock  &  Wilcox,  Ltd. 
In  connection  with  annual  contracts  the  Committee  recommends  that  it  be 
authorised  to  take  such  action  as  it  may  consider  advisable  to  obtain  tenders  or 
to  arrange  for  the  works  and  ser\'ices  to  be  carried  out  in  the  ensuing  year. 

Sunderland.— T.C— 

Superheater  blanks.— James  Thompson  &  Co. 
E.H.T  cable.—British  Insulated  and  Helsby  Cables,  Ltd. 
Creosoted  redwood  capping. — Armstrong,  Addison  i*t  Co. 
E.H.T.  c.i.  joint  troughs. — J.  H.  Waterston  ^  Co. 

Winchester.— T.C. :— 

200-gallon  water-softening  plant.  £110.— Wm.  Boby  &  Son. 
24-in.  diameter  electrically-driven  fan  and  set  of  automatic  shutters,  £33. 
— James  Keith  &.  Blaclouau  Co.,  Ltd. 


FORTHCOMINQ     EVENTS. 


Institution  of  Mechanical  Engineers.— Friday,  February  21st.     At  6  p.m. 

\l  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.    Annual 

general  meetmg.    Adjourned  discussion  on  "Electric  and  Oxy-Acetylene 

"VVelding." 
Junior  Institution  of   Engineers.— Friday,  February  21st.    At  89,  Victoria 

Street,  S.W.    .At  7.30  p.m.    Paper  on  •;  Earthquakes  and  how  they  are 

Recorded,"  by  Mr.  J.  J.  Shaw. 

•  Midland   Seclioni.— Friday,    February   28th.    At   8  p.m.      At   the 

University,  Birmingham.     Paper  on  '*  The  Boys'  Welfare  Movement,"  by 

Mr.  T.  Lewis. 
Manchester  Association  of  Engineers.— Saturday,  February  22nd.    At  6.30 

p.m.  .At  the  Grand  Hotel.    Paper  on  "  Hardness  Determination  of  Metals," 

by  Prof.  C.  A.  Edwards. 
Birmingham    and   District    Electric  Club.— Saturday,  February  22nd.    At 

6.30  p.m.    At  the  Grand  Hotel.    Annual  dinner  and  concert. 
Greenoc|{  Association  of  Electrical  Engineers.— Saturday,  Febmary  22nd. 

Visit  to  Brown  i  Poison's  Com  Flour  Works,  Paisley. 
Chief  Technical  Assistants'  Association.— Saturday,  Februai?  22nd.    At 

3  p.m.     At  Anderton's  Hotel,  Fleet  Street,  E.C.     Discussion  on  "  Problems 

in  Connection  with  Linking-up,"  to  be  opened  by  Mr.  Bowden. 
Boyal  Society   of   Arts.-Monday,  February  24th.    At  4.80  p.m.    At  John 

Street,  .Adelphi,  W.C.    Cantor  lecture  "Scientific  Problems  of  Electric 

Wave  Telegraphy,"  by  Prof.  J.  .A.  Fleming,  F.R.S. 

Wednesday,  February  'iBth.    At  4.30  p.m.    At  John  Street,  Adelphi' 

W.C.    Lecture  on   "The   Wage  Problem    in    Industry,"  by  Mr.  W.   L- 

Hichens,  Chan-man  of  Messrs.  Canuuell,  Laird  tt  Co. 
British  Industries  Fair.  1919.— Febi-uary  24th  to  March  7th.    From  10  a.m. 

to  6  p.m.    .At  the  London  Dock,  Pennington  Street  Warehouse,  E.,  near 

Mark  Lane  Station  iDistrict  Railway). 
Institution  of  Civil  Engineers. — Tuesday,  February  2.5th.    At  5.30  p.m.    At 

Gt.  George  Street,  S.W.    Papers  on  "The  Plow  of  Water  in  Pipes  and 

Pressure  Tunnels,"   by  Mr.  P.  J.  Mallett.  and  "  Discharge  of  Large  Cast- 
iron  Pipe  Lines  in  Relation  to  their  Age,"  by  Mr.  A.  A.  Barnes. 
Industrial  and  Reconstruction  Council.— Tuesday,  February  2oth.  At  6  p.m . 

At  the  Institute  of  Journalists,  Tudor  Street,  E.C.    Conference  on  "  Welj 

fare  Work,"   opening  address  by  Miss  Newcomb,  Secretary  of  Centra 

Association  of  Welfare  Workers. 
Illuminating  Engineering  Society.— Tuesday,  February  25th.    At  8  p.m.  -At 
the  Royal  Society  of  .Arts,  John  Street,  Adelphi,  W.C.     Paper  on  "Some 

Notes  on  Railway  Lighting  and  its  Maintenance,"  by  Mr.  .A.  Cunnington. 
Institution  of  Electrical  Engineers.— Thursday,  February  27th.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.    Paper  on 

"  The  Determination  of  the  Effloiency  of  the  Turbo- Alternator,"  by  Dr.  S.  F. 

Barclay  and  Dr.  S.   P.  Smith.    On  account  of  the  author's  illness,  the 

paper  on  "The  Co-ordination  of  Research  in  Works  and  Laboratories  " 

witJ  be  read  at  a  later  date. 

(North-Eastern  Centre).— Monday,  February  24th.    At  the  Mining 

Institute,    Newcastle.    At  6.45  p.m.     Discussion    on    "The    Electrical 

Equipment  of  a  Suburban  Residence.'* 

(North-western  Centre.)— Tuesday,"February;26th.    At  7  p.m.     At 

the  Engineers'  Club,  Manchester.    Paper  on  "  The  Detennmation  of  the 

Efficiency  of  the  Tiirbo-Altemator,"  by  Dr.  S.  F.   Barclay  and  Dr.  S.  P. 

Smith. 

(Scottish   Centre).- Taesday,  February  2oth.     At  7.30  p.m.    At  207, 

Bath  Street,  Glasgow.    Lecture  on  "  The  Navigational  (Magnetic)  Compass 

as  an  Instrument  of  Precision,"  by  Mr.  M.  B.  Field. 
Boyal  Institution  of  Great  Britain.— Friday,  February  28th.    At  Albemarle 

Street,  W.    At  5.30  p.m.    Lecture  on  "Ether  and  Matter,"  by  Sir  Oliver 

Lodge,  F.R.S. 


NOTES. 
Copper  Prices. — Messrs.  F.  Smith  &  Co.  reports  February 

19th  : — Electrolytic  bars,  £90  ;  electrolytic  sheets,  no  change  ;  elec- 
trolytic wire  rods,  £100;  H.C.  wire,  Is.  Oid  ;  silicium  bronze 
wire.  Is.  4d. 

Messrs.  James  &.  Shakespeare  report  February  2iUh :— Copper  : 
Bar,  sheets,  and  rods,  .-£122. 

Volunteer  Notes. — Royal  Engineers  Volunteers, 
London  Army  Troops  Companies. — Headquarters  :  Balderton 
Street,  Oxford  Street,  W.  1. 

Regimental  Orders  No.  .S,  by  Lieut.-Colonel  C.  B.  Clay,  '7.D.,  Commanding. 
Wednesdav.  February  26th.— Drill  and  Military  Engineering,  1830. 
Friday,  February  2Sth.— Range,  1830. 

C.  HiGGiNS,  Captain,  R.E.,  Adjutant. 

The    Industrial    Reconstruction    Council.— A    Special 

Conference  -will  be  held  under  the  auspices  of  this  Council,  on 
Thursday,  February  27th,  at  .5.15  p.m..  in  the  Hall  of  the  Institute 
of  Journalists,  2  and  i,  Tudor  Street,  E.C.  t,  when  an  address  will 
be  t;iven  by  Major  Pells,  R.E.  (Assistant  Director.  Efficiency  and 
Costs  Section,  Ministry  of  Munitions),  on  "  Scientific  Management 
in  Industry."  The  lecture  will  be  followed  by  a  discussion.  Ng 
tickets  are  uecessaiy. 
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Institution  and  Lecture  Notes. — Diesel  Engine  Users' 

Association — Mr.  Xapier  Prentice.  A.I.E.E.,  ensrineer  iiml  manajrer 
to  the  Sutfolk  Electricity  Supply  Co..  Ltd..  has  Ijeen  re-elected 
president  of  the  Association  tor  the  current  year,  and  Mr.  Pi-rcy 
Still,  M.I.E.E..  chief  engineer  and  manager  to  the  Chelsea  Elec- 
tricity Supply  Co  .  Ltd..  has  been  re-elected  hon.  secretary,  The 
Association  was  founded  in  101  :i.  and  in  his  annual  report  the  hon. 
secretary  referred  to  the  rapid  growth  of  its  membership,  which 
now  includes  about  2(i0  subscribers.  The  Heavy  Oil  Kujrine  Fuel 
Committee,  consisting  mainly  of  members  of  the  Diesel  l^ngine 
Users'  Association,  was  formed  in  January,  li'l^!,  to  assist  the 
Mineral  (Ml  Production  Department  of  the  Ministry  of  Munitions 
in  the  control  and  distribution  of  supplies  of  fuel  oil,  and  in 
arranging,  as  far  as  possible,  to  substitute  tar-oil  fuel  in  place  of 
imparted  petroleum  fuel  oil.  The  last  two  meetings  of  the  year 
were  taken  up  with  the  consideration  of  the  subject  of  semi-Diesel 
oil  engines,  and.  as  a  result,  a  very  considerable  amount  of  valuable 
information  was  collected  and  published  in  the  reports  of  the 
proceedings  of  the  .\ssociation. 

Bradtord  Engineering  Society.  At  a  meeting  last  week.  Prof. 
G.  F.  Charnock,  of  the  Technical  College,  lectured  and  demonstrate!:! 
on  ■'  Oxy-Acetylene  and  Electric  Welding."  After  explaining  the 
advantages  of  these  systems.  Prof.  Charnock  said  that  the  British 
Admiralty  evidently  had  much  confidence  in  electric  welding  for 
ship  construction.  A  considerable  extension  of  the  process  in 
ship  work  was  taking  place. 

Koyal  Society  of  Arts — Dr.  J.  A.  Fleming,  continuing  hLs  Cantor 
l>»'ctures  at  the  Royal  Society  of  Arts  on  Monday,  discussed  the 
passage  of  electric  waves  through  the  atmosphere.  The  course  of 
tlie  current  was  greatly  affected  by  the  earths  atmosphere,  con- 
sisting, aljove  r.O  kilometres,  of  gases  that  had  not  been  mixed  by 
winds,  but  had  sorted  themselves  according  to  density,  and  still 
higher  almost  entirely  of  h.vdrogen  and  helium.  There  were, 
moreover,  particles  arriving  at  enormous  velocity,  pushed  as  they 
were  by  light  from  the  sun.  and,  to  illustrate  the  energy  possessed 
by  this  fine  solar  dust.  Dr.  Fleming  remarked  that  as  much  as 
would  go  in  one's  pocket  had  enough  energy  to  run  a  battle  cruiser 
for  21  hours.  When  these  particles  struck  the  earth's  atmosphere 
it  became  heavily  ionised,  and  the  effect  was  that  the  current  was 
turned  downward,  like  the  light  that  gave  an  inverted  mirage. 
This,  and  not  diffraction,  was  the  cause  of  the  bending  of  the 
ray  round  the  earth. 

Physical  Society  of  London.— At  the  meeting  on  .January  2.')th. 
a  paper,  entitled  "  Electrical  Theorems  in  Connection  with  Parallel 
•  'ylindrical  Conductors."  was  read  by  Dr.  A.  Russell.  The  formuhi-. 
he  said,  for  the  capacity  between  the  conductors  and  for  the  effective 
inductance  were  well  known,  but  the  values  of  the  capacity  and 
potential  coefficients  and  of  the  inductance  coefficients  had  not 
been  determined.  It  was  shown  that  for  the  case  of  a  cylinder 
inside  a  cylindrical  tube  their  values  could  in  all  cases  be"  easily 
computed.  When  the  cylinders  were  external  to  one  another,  it 
was  proved  that  the  three  capacity  coefficients  were  connected  by 
two  very  simple  relations.  Limiting  values  between  which  these 
coefficients  must  lie  were  found,  and  methods  of  obtaining  closely 
approximate  values  in  special  cases  were  given.  Practically  identical 
formuI;o  were  given  to  find  the  current-density  and  the  inductance 
coeflScients  with  high-frequency  currents,  both  for  a  cylinder  inside 
a  cylindrical  tube  and  for  two  parallel  cylinders.  In  the  latter 
ca-se  it  was  shown  that  when  the  phase  difference  between  the 
currents  was  less  than  '.»0'.  the  mechanical  force  between  the 
cylinders  was  repulsive  when  they  were  close  together,  and 
attractive  when  they  were  far  apart.  At  a  definite  distance  apart, 
therefore,  the  cylinders,  when  carrying  high-frequency  currents, 
were  in  stable  equilibrium.  Since  the  potential  coefficients  could 
always  be  determined  experimentally,  it  followed  that  the  induct- 
ance coefficients  for  high-frequency  currents,  which  were  equal  to 
them,  were  also  found  by  the  same  experiments. 

Institution  of  Eiectrical  Engineers.  At  a  meeting  of  the 
Scottish  Centre  of  the  Institution,  held  in  Glasgow  on  February 
nth,  Mr.  P.  Hunter- Brown  read  his  paper  on  "  Carbon  Brushes  : 
Considered  in  Relation  to  the  Design  and  Operation  of  Electrical 
Machinery." 

AuTOMATir  Telephonk.s.— The  automatic  telephone  system 
now  in  operation  at  Leeds  was  described,  last  week,  in  a  lecture  at 
the  Philosophical  Hall,  by  Mr.  T.  B.  .Johnson,  Post  Office  Super- 
intending Engineer  for  the  Xorth-Eastern  Division.  Mr.  Johnson 
t'M  an  interesting  story  of  how  the  automatic  switch  came  to  be 
invented.  In  a  description  of  the  Leeds  Exchange  the  lecturer 
said  that  the  system  was  being  watched  with  great  interest  by 
piviple  all  over  the  world.  The  city  possessed  not  only  the  largest 
automatic  exchange  in  Europe,  but  the  largest  in  the  world  to  be 
converted  from  the  manual  to  the  automatic  system.  The  system 
had  a  capacity  of  15,000  lines  and  an  existing  equipment  of  G,800 
lines,  but  it  would  permit  of  addition^  accommodation  up  to 
]  00,000  lines.  The  lecture  was  illustrated  by  lantern  slides,  and  a 
working  model  was  used  to  demonstrate  the  working  of  the 
automatic  system. 

The  National  Association  of  Supervising  Electricians. — 

The  fifth  annual  general  meeting  of  this  Association  was  held  on 
Tuesday  last.  The  report  of  the  Board  of  Control  states  that  the 
present  rate  of  ajiplication  for  membership  exceeds  all  records,  and 
the  average  attendance  at  meetings  when  technical  papers  were 
read  during  the  past  year  exceeded  70.  The  Institution  of  Elec- 
trical Engineers  invited  the  co-operation  of  the  Association  in 
solving  some  of  the  problems  of  reconstruction,  and  the  Association 
has  also  assisted  the  Engineering  Standards  Association  in  con- 
nection with  the  standards  for  wall  plugs  and  ceiling  roses.    The 


Illuminating  Engineers'  Society  has  offered  the  privilege  of  mem- 
bership to  mcmbera  of  the  Association.  Application  has  been 
made  for  recognition  of  the  Association  on  the  Joint  Industrial 
Council,  on  which  it  obWously  has  a  right  to  be  represented,  and 
every  effort  is  being  ma<le  U)  enrol  all  the  supervisors  in  the  country 
and  to  raise  the  status  of  the  Association.  The  social  activities 
of  the  Association  are  to  be  resumed,  and  an  evening  concert 
has  lieen  arranged  for  March  f^tli.  The  balance-sheet  shows  that 
the  financial  position  is  very  satisfactory. 

The  Association,  which  was  formed  in  15114.  and  is  registered  as 
a  Trade  I'nion,  has  been  conducted  since  the  commencement  on 
lines  for  which  we  have  nothing  but  commendation  ;  the  member- 
ship is  rigidly  confined  to  men  of  British  nationality,  and  the 
qualifications  of  candidates  are  strictly  scrutinised  ;  supervising 
engineers  or  managers  must  have  had  at  least  eight  years'  expe- 
rience in  the  electrical  trade,  of  which  three  years  must  have  been 
spent  as  supervisors  or  managers,  and  foremen  must  be  competent 
electricians  who  have  been  employed  in  the  electrical  trade  for  at 
least  12  years,  during  four  of  which  they  must  have  been  recog- 
nised foremen.  The  objects  of  the  Association  are  to  obtain  for 
members  adequate  remuneration,  to  regulate  the  relations  between 
employers  and  workmen  and  between  workmen  and  workmen,  to 
obtain  the  best  working  conditions,  to  provide  assistance  for  mem- 
bers in  case  of  need,  and  to  foster  the  apprenticeship  system, 
and  promote  the  technical  education  of  electrical  workers.  Lectures 
and  technical  papers  are  read  at  the  meetings,  by  eminent  autho- 
rities, and  social  gatherings  are  also  organised.  As  we  showed  in 
our  last  issue,  the  Association  took  an  active  part  in  frustrating 
the  recent  attempted  strike,  on  the  grounds  that  it  was  an  organised 
attack  en  the  principles  of  true  Trade  Unionism  and  contrary  to 
the  public  interests.  Now  that  organisation  is  in  progress  on 
every  side,  and  it  is  almost  indispensable  for  everyone  engaged  in 
industry  to  belong  to  some  Association  representing  his  particular 
interests,  it  is  desirable  that  the  existence  and  constitution  of  such 
a  Society  as  this,  which  is  founded  on  the  firm  ground  of  high 
principles  and  qualifications,  and  is  conducted  on  admirable  lines, 
should  be  widely  known.  The  address  of  the  Hon.  Secretary  (Mr. 
C.  J.  Banister)  is  83,  Deodar  Road,  S.W.  15. 

Rochdale  Strike  Incident. — At  Eodidale  Police  Court, 

last  week,  an  echo  was  heard  of  a  recent  strike  at  the  Corporation 
electricity  works,  when  Thomas  E.  Cayton  (34),  was  summoned  at 
the  instance  of  Mr.  F.  H.  Rudd,  borough  electrical  engineer,  for 
feloniously  and  maliciously  injuring  an  electric  telpher,  with  intent 
to  cut  off  the  supply  of  electricity  ;  and  with  hindering  an  employe 
from  using  certain  ash  carriages.  It  was  stated  that  Cayton  was 
employed  at  the  works  to  drive  an  overhead  telpher  system,  used  for 
carrying  ashes  in  skips  to  a  hopper.  On  the  :!rd  inst.  the  ash 
wheelers  came  out  on  strike,  and  Cayton  went  down  to  the  ash 
trench  and  overturned  the  carriages  on  which  the  ashes  should 
have  been  placed.  He  threatened  that  if  anyone  attempted  to  clear 
the  ashes  away  he  would  "lay  them  out.''  If  the  task  of  handling 
the  ashes  had  been  stopped,  the  whole  of  the  works  would  have 
been  brought  to  a  standstill.  Cayton  and  another  man  were  seen 
to  climb  up  to  the  telpher,  and  later  it  was  found  that  three  fuses 
had  been  taken  out.  The  strike  trouble  had  been  caused  by  a  few 
ash  wheelers,  the  representatives  of  the  men  having  agreed  to 
working  arrangements.  Cayton  said  the  trouble  arose  over  the 
question  of  a  47-hour  week.  A  fine  of  208.  was  imposed  on  one 
summons,  and  the  other  was  withdrawn. 

The  Edinburgh  Strike. — The  members  of  the  Edinbur<^h 
Branch  of  the  Electrical  Trades  Union  having  decided  to  resume 
work  after  being  on  strike,  a  deputation  interviewed  the  secretary 
of  the  Electrical  Contractors'  Association  (Mr.  W.  Finlay,  W.S.)  bo 
ascertain  on  what  terms  work  might  be  resumed.  These  terms  were 
that,  so  far  as  the  employers  could  arrange,  work  would  be  resumed 
on  Friday  (February  14th).  Mr.  Finlay,  in  a  letter,  further  stated 
that  there  would  be  no  victimisatiou  of  men  or  apprentices  because 
of  the  strike,  but  his  Association  would  give  no  obligation 
that  all  former  employes  should  be  immediately  employed,  as, 
owing  to  the  strike,  a  substantial  amount  of  work  had  been  driven 
to  other  districts,  nor  would  it  agree  to  give  any  preference  to 
recent  civilian  employes  as  contrasted  withtormer  employes  who  were 
returning  from  the  Forces,  in  regard  to  whom  the  members  of  the 
Association  had  already  given  definite  obligations  in  addition  to 
the  general  obligation,  which  was  incumbent  on  every  right 
thinking  man.  It  was  equally  understood  that  there  would  be  no 
boycotting  of  any  individual  employer  on  the  part  of  the  Union. 
In  addition  to  other  conditions,  the  Unions  were  asked  to  undertake 
that  they  would  not  be  parties  to  any  future  strike  without  giving 
seven  days'  notice. 

The  L^nion  intimated  a  partial  acceptance  of  the  conditions, 
but  was  to  discuss  minor  points. 

Appointments    Vacant. — Shift  engineer   (Dls.)  for  the 

Stalybridge,  i;c,,  Joint  Tramways  and  Electricity  Board  ;  engineering 
master  for  the  Wellington  (Somerset)  School  :  lecturer  in  electrical 
engineering  (£250)  for  the  East  London  College  (University  of 
London)  :  assistant  electrical  engineer  for  the  Gold  Coast  Govern- 
ment Railway  (£350  -(-  £80  duty  allowance  +  £120  war  bonus) ; 
assistant  electrical  engineer  (£175)  for  the  Buxton  Corporation 
electricity  department ;  meter  tester  for  the  Greenock  Corporation 
electricity  department.     See  our  advertisement  pages  to-day. 

Shell   Detector. — A  iJaili/  Mail  correspondent  states  that 

Prof.  Gurron,  of  Nancy,  has  adapted  Hughes's  imluction  balance 
for  detecting  unexploded  shells  on  farm  land.  The  apparatus, 
which  signals  only  large  masses  of  metal,  deals  with  18  acres  iu 
about  20  hours. 
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"  Safety  First "  Awards. — At  a  meeting  of  the  London 
"  Safety  First "  Council,  last  week,  it  was  annouBced  that  Dr. 
Addison,  President  of  the  Local  Government  Board,  and  the  Lord 
Mayor  of  London  had  beconie  vice-presidents.  A  "  Safety  First " 
scholarship  of  10  guineas,  and  76  prizes  of  value  £.5ii,  are  offered  to 
schoolchildren  for  essays  on  the  prevention  of  traffic  accidents. 
Two  thousand  drivers  entered  for  the  "Freedom  from  Accidents  ' 
competition,  of  whom  90  are  to  receive  money  prizes  and  badges. 
In  addition.  457  first  and  117  second-class  badges  are  to  be 
awarded.  The  first  recipients  of  the  Jleritorious  Service  Award 
are  Staff  Foreman  Henry  Pilch,  who  pulled  a  man  off  the  track  at 
Westminster  District  Railway  Station  while  a  train  was  approach- 
ing ;  and  H.  Bedford,  who  averted  a  serious  accident  at  the  Port  of 
London  Docks  by  stopping  a  pair  of  bolting  horses.^- T/(c  Times. 

Educational. — It  is  proposed   to   establish   a   technical 

institute  at  Coventry,  at  a  cost  of  over  £100,000.  The  manufac- 
turers of  the  city  are  being  invited  to  raise  a  separate  fund  of 
£.")0,000  to  be  spent  mainly  in  equipment  for  trade  instruction, 
and  this  fund  has  been  started  with  a  subscription  of  £5,000. — Tlie 
Time.^. 

Fatalities. — The  death  took  place  on  Saturday  of  .lames 
Wright,  a  labourer  employed  at  the  Keighley  Corporation  tramway 
sheds,  as  the  result  of  an  accident  at  the  works  on  the  preceding 
Thursday.  He  told  an  Inspector  that  he  had  fallen  down  the 
stoke-hold  of  the  heating  apparatus.  He  was  sent  home,  and 
became  unconscious  the  same  night.  A  doctor  found  a  wound  in 
the  skull  behind  the  right  ear.  He  was  suffering  from  concussion, 
and  never  regained  consciousness. 

A  verdict  of  "Accidental  death"  was  returned  at  an  inquest 
concerning  a  fatality  which  occurred  at  the  works  of  British 
Dyes,  Ltd.,  Huddersfield.  An  apprentice  aged  15  (F.  Sykes)  was 
helping  to  lay  a  lead-covered  cable,  and  was  passing  it  through  a 
wail,  when  he  received  an  electric  shock.  The  cable  passed  over  a 
live  wire  that  went  to  another  part  of  the  works.  The  deceased 
was  very  eager  to  help,  and  his  keenness  to  get  on  with  the  work 
was  described  as  one  of  the  contributory  causes  of  the  accident. 
The  electrical  superintendent  (Mr.  W.  L.  Ward),  in  giving  evidence, 
said  that  he  found  that  two  small  pieces  of  the  insulation  of  the 
live  wire  had  been  snipped  out,  proljably  due  to  the  lead-covering 
of  the  cable  developing  a  sharp  edge.  There  was  also  evidence  of 
a  flash  caused  by  the  contact  of  the  electrified  lead  cable  with 
two  small  pipes  underneath. 


NEW     COMPANIES     REGISTERED. 


S.     Pearson    &    Co.     (Contractinj^    Department),     Ltd. 

(158,033).- Private  conrpany.  ♦  Registered  Kebruary  7th.  Capital,  £1,Ch:iU,0UU 
in  £10  shares.  To  take  over  the  business  of  contractor';  for  public  works 
carried  on  by  S.  Pearson  &  Son.  Ltd.,  at  10,  Victoria  Street.  S.W.,  or  any 
parts  or  branches  thereof,  to  construct,  repair,  administer  or  control  rail- 
ways, tramway:,,  roads,  tunnels,  harbours,  docks,  slipways,  shipping  places, 
piers,  jetties,  whar\-es,  staithes,  quay*;,  canals,  reservoirs,  tanks,  oil  wells 
and  reiinerics,  pipe  mines,  sewage,  water,  gas,  electric  light,  and  other 
works  or  conveniences,  to  carry  on  or  assist  in  any  commercial,  financial, 
mining,  oil,  drilling,  and  industrial  undertakings.  &c.'  The  subscribers  (each 
with  one  share)  are  :^C.  J.  Newman,  13,  Old  Koiid  West,  Gravesend,  secre- 
tary; S  R.  K.  Wickman.  Wouldham,  Tring  Avenue.  Ealing  Common,  in- 
corporated accountant.  First  directors:  Rt.  Hon.  Viscount  Cowdrav,  Sir 
Clarendon  G.  Hyde.  Sir  Edward  E.  Pearson,  Sir  Ernest  E.  Moir,  Bart'.,  and 
Frederick    T.    Hopkinson.      Solicitor  .J.    L.    Walsh,    16,    Finsbury    Circus,    E.G. 

Ironclad  Switchj^ear  Co.,  Ltd.  (153,023). — Private  com- 
pany. Registered  February  7th.  CapiUl,  £4,000  in  £1  shares.  Electricians,, 
electrical  and  general  engineers.  &c.  The  subscribers  (each  with  one  share) 
are:  S.  O.  Ashworth,  Rook  Mount,  Newchurch,  near  Manchester,  slipper 
manufacturer;  E.  W.  Morgan.  124,  Manley  Road,  Whalley  Range,  Man- 
chester, electrical  engineer.  First  directors  ;  S.  O.  .Ashworth  (permanent 
governing  director).  E.  W.  Morgan,  and  A.  W.  .\shworth.  Registered 
office  :    54,    Corporation    Street,    Manchester. 

Twiss     Engineering     &     Electric     Transmission,     Ltd. 

1133.036).— Privati-  company.  Registered  February  7th.  Capital.  £30.000  in 
£1  shares.  Electrical  and  general  engineers,  and  manufacturers  of  plant 
(or  the  generation,  accumulation,  transmission,  and  supply  of  electrical 
energy.  &c.  The  subscribers  (each  with  one  share)  are:  \V.  J.  T.  Monro, 
■2S.  Bishopsgate.  E.C..  member  of  .Stock  Exchange;  A.  J.  Hall.  37,  Blenheim 
Park    Road,    South    Crrt>don.    merchant.      Subscribers    appoint    the    directors. 

Ernsmore  En^neering  Tool  Co.,  Ltd.  (153,052).— Pri- 
vate company.  Registered  February  8th.  Capital,  £2,000  in  £1  shares. 
Kngineers,  tool  makers,  manufacturers  of  electric  dynamos  and  apparatus, 
at.  The  subscribers  (each  with  one  share)  are :  E.  S.  Moore,  2,  Hungerhill 
Soad.  N'oningham.  engineer;  J.  H.  Rogers.  60.  Robin  Hood,  Chase,  Not- 
tingham.  engineer:  H.  Merchant,  134,  Hungerhill  Road,  Nottingham, 
cngincei .  Subscribers  appoint  the  directors.  Solicitors  :  Hind  &  Godfrey, 
15,    Long    Row,    Nottingham. 


OFFICUL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Smith  &  Mortimer,  Ltd. — Satisfaction  in  full  on   I-inuarv 

■20'h.    1919.   nf   debenturn  dated    May   2otb.    1915,   securini<   £350. 

W.  T.   Henlev's  Telegraph  Works  Co.,  Ltd. — Charge  on 

£67.331  War  Bonds.  da>«)  December  31st.  1918.  bv  way  of  substituted 
iecurit>-  Supplement  to  tr'ist  df«Js  of  1905  and  1911.  securing  £300,000 
debenture    stock. 

Auxiliary    Engineering    Co.,    Ltd. — A   notioe  of   the   ap- 


OUR   PERSONAL   COLUMN. 

Tilt  Editort  ininte  electrical  engineers,  whethsr  comwcted  with  the 
technical  or  the  commercial  side  of  the  professiim  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


27th,    1919,    under   powers   contained    in    debenture    dated    July    31st, 

Trafford    Engineering   Co..    Ltd. — Mortgage  dated   Janu- 

"■  22nd,  1919,  to  sarurr  ffi.OOO  and  other  monevs  becominc  due  from  the 
impanv  lo  Hibernian  Bank,  Dublin,  charged  on  land  and  premises  at 
artonon  Irwell,     Lanes. 


Central  Station  and  Tramways  Oflicials. — The  High- 
ways C-umruitt-et'.  oi  the  L.C.C.  recommends  that  Mr.  J.  .1. 
McGregor,  charge  shift  engineer,  be  appointed  as  from 
Jainuan-y  1st  boiilor-hoa.sc  su[->erintendent  at  the  Greenwich 
power  station,  at  J6'S(M  per  annum,  plus  thf  ^[x-cial  temporary 
allowance  of  £oO  per  annum,  in  addition  t^.  ilu    war  bonus. 

.The  Faversham  T.C.  has  increased  tin  -,il;a>  uf  the  elec- 
trical engineer,  Mr.  G.  Sommerville,  by  £2d  ios.  a  yeair  aa 
from  September  1st  last. 

Kendal  T.C.  has  advaooed  the  salairy  of  Mr.  J.  A.  T. 
B.UiNEs,  electrical  engineear  and  manager,  to  £300  a  yea.r, 
to  date  from  April  1st  last. 

Carhsle  Electricity  Committee  has  a.ppointed  Mr.  .H.  P. 
B.«NHAM,  station  supermtendeot,  to  succeed  Mi\  J.  H. 
Thompson  as  chief  assistant  a.t  the  electricity  woirks,  at  £200 
a  year,  rising  £i5  a  year  to  £'250,  plus  a  wai-  bonii.s  of  3.5 
per  cent. 

Wimbledon  B.C.  Electricity  Committer  repoi-ted  tha,t  i* 
had  considei'ed  the  claim  made  by  the  As.socia.ted  Municii>ai 
Electrical  Bngineefrs  under  whicJi  the  salary  of  the  chief 
electrical  engineer  would  be  increased  from  £650  to  £93'2 
l^er  annum.  The  committee  decided  not  to  accede  to  tthe 
claim,  and  the  B.C.  approved  its  action.  The  Committee 
has  decided  to  refer  the  claim  of  the  Electrical  Power  En- 
gineers' Association  concerning  salaries  to  arbitration. 

Lieut. -Colonel  A.  E.  M.iYES.  lately  returned  from  Fi-aince, 
has  resmned  his  duties  as  engineer  and  managei'  to  the  Isle 
of  Wight  Electric  Light  &  Power  Co.,  Ltd. 

Stoke  Newiugton  B.C.  General  Purposes  Committee  re- 
commends that  £4-5  l)er  annum  additional  war  bonus  be 
granted  to  Mj\  H.  Large,  chief  assi.stant  and  acting  borough 
Sectrical  engineer,  as  from  October  1st,  1918;  the  present 
salary  is  £'200  per  aimum,  plus  £15  war  bonus. 

General. — Mr.  W.  H.  Mdlh.4LL,  who  joined  the  Eoyal 
Engineers  on  the  outbreak  of  war.  has  now  been  demobilised, 
and  has  returned  to  the  Edison  Swan  Electric  Co.,  Ltd.,  in 
his  old  position  as  representative. 

Roll  of  Honour. — We  reproduce  the  follow-iTig  extract 
from  the  Faiadaii  House  Journal : — "  Colonel  Sparks  (Pr^ 
sident,  F.H.O.S.A.),  w-ho  was  appointed  .Assistant-Director 
of  Labour  to  the  Third  Army  in  France  in  January.  1917, 
was  soon  appointed  Commandant  of  Labom'.  Colonel  Sparks 
had-  for  a.  considerable  time  a  ver-y  much  larger  number  of 
men  under  his  command  than  any  Army  Corps  Commander 
in  France.  He  w^s  mentioned  m  Sir  Dougla.<i  Haig's  dis- 
patches, and  ho  has  been  made  a  Companion  of  tie  Order 
of  St.  Michael  and  St.  George.  It  is  interestiug  to  re- 
member that  he  was  mobili.<«d  as  a  sergeant  in  the  Londoi^ 
Scottish  on  August  4th,  1914,  and  tJiat  he  was  wounded  on 
December  -ilst.  1914.  He  has  gained  the  M.C.,  the  D.S.O., 
the  Croix  de  Gueare  (with  palm),  has  been  twice  memtionied 
in  disiwtcihes,  and  has  now  been  awai-ded  the  C.M.G.  His 
war  record  is  one  in  whicli  all  Pai-adians  will  take  pride. 
Colonel  Sparks  has  resumed  his  consulting  work  with  his 
brothel-,  Charles  P.  Siiarks  (Faradian,  President  I.B.E.. 
1915-17),  at  66-71,.  Moorgate  Court,  Moorgate  Street,  E.G.  2." 

Lieut.  E.  H.  Dimmock,.  R..\.F.,  who  was  sta.tioned  at  the 
Wireless  Telephony  School,  Winton,  Bournemouth,  died  on 
Febi-uary  3rd  from  pnemnoniaT 

Obituary. — Mr.  P.  F.  Evans. — The  death  occurred  on 
February  Sth.  from  pneumonia,  of  Mr.  Percy  Francos  Evans, 
for  some  years  engineer  with  the  Market  Draj^ton  Electric 
Light  Co.     He  was  29  yea.rs  of  age. 

Mr.  E.  O.  Walker. — We  regret  to  learn  of  the  dea^tih  of 
Mr.  Ernest  Octa^iuiS  Walker,  CLE.,  late  of  the  Indian  Teile- 
graph  Service.  Mr.  Walker  passed  away  on  Februai-y  12th 
ait  Kensington,  from  heart  failm'e. 

Mr.  C.  H.  Stearn. — We  regret  to  record  the  death,  which 
occurred  on  the  morning  of  Februai-y  14th,  after  a  short 
illness,  of  Mr.  Chiules  Henj-y  Steitm,  managing  director  of 
the  Stearn  Electric  Lamp  Co.,  Ltd.  The  deceased  gentle- 
man was  the  eo-iuventor  with  tlie  late  Sir  .Josejph  Swan  of 
the  carbon-filament  electiio  lamp.  He  was  for  .some  years 
manaiging  director  of  the  Swan  Co.,  until  it^t  fusdon  with  the 
Edison  Co..  into  the  Edison  &  Swan  United  Lamp  Co.,  Ltd. 
On  the  expiration  of  the  Swan  patents  he  startetl  the  inanu- 
-  facture  of  electric  lamps  at  Kew  Gardens,  and  maintained 
an  active  pai't  in  the  management  up  to  the  time  of  hia  ill-_ 
nesR.  One  of  his  inventions,  the  commercial  success  of 
which  ha.s  been  phenomenal,  was  the  manufacture  of  artifi- 
cial silk  from  viscose.  The  late  Mr,  Steam  was  7.S  years  of 
age.     The  funeral  took  place  a*  Richmond  on  Tuesday  last. 

Proe.  G.  C.\rey  Foster.— The  Institution  of  Electiical  En- 
gineers was  represented  at  the  funeral  of  Prof.  George  Care^- 
Foster,  LL.D.,  B.Sc,  F.R.S.  (past  president,  and  one  of 
the  original  members  of  the  In,<5titution).  b>*  the  following: 
Sir  R.  T.  Glazebrook,  C.B..  F.R.S.,  pa.st  president  (also 
representing  the  president  of  the  Institution);  Mr.  .Alexander 
Siemens,  past  president;  Mr.  W.  M.  Mordey.  pa.'?t  president:. 
Mr.  Walter  Judd,  member  of  Council,  and  Mr.  E.  II.  Tree, 
chief   clerk. 
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CITY    NOTES. 


At  tho  meeting  held  on  Fi-iday  last  at 
Crompton  S;i.lisbui-j-  House,  E.G.,  Mr.  .\.  A.  CaiUip- 
&  Co.,  Ltd.  boll  Suiilton,  i''.K.S.,  who  presided,  said 
that  the  reason  he  was  now  chakTuan 
in  pliic<»  of  Mr.  Tufnell  was  because  the  bo;>xd,  having  i-egard 
ii>  tlio  tronera]  iimditions  obtaining  in  the  elecuicaJ  industry, 
tlKiutiht  it  uijght  be  in  the  iuteaests  of  the  eoujiwiiy  to  have 
.sciujeouc  in  the  cluiii"  who  had  been  associated,  as  he  had 
been,  with  the  t<x-hnical  side  of  tho  iudustry.  Mr.  Tulncli  still 
iL'UiaJued  uu  Che  board.  Ihe  last  time  the  direeloii's  pi-esented 
accounts  was  in  July,  I'Jib.  Meetings  of  sharcholaers  wore 
bold  in  i'Ji?  and  lyia,  and  dividenils  were  paid  in  respect 
ol  Doth  those  jears,  but  no  accounts  wcj'e  pixjsented.  As 
was  then  explained,  ceitain  matters  arising  out  of  the  control 
ol  the  company  under  the  Munitions  of  \Var  Act  had  to  be 
settled  belore  the  accounts  could  bo  published.  Although  ' 
tlio  company  s  liabilities  for  exot'ss  prolils  tax  for  the  years 
im(i-17  and  lb  had  even  now  not  boeu  detinitely  ascertained, 
M>uie  pix)gress  had  been  made  towards  their  eettlomenl,  and 
other  questions  conoeming  the  accounts  had  also  been  settled, 
'ihey  were  now  able  to  submit  accounts  for  the  three  years 
up  to  ilarch  3ist,  1918.  At  the  meeting  in  July,  1916,  tho 
director*  recommended  that  £10,000  should  be  placed  to 
deprecKition  reserve.  Tho  additional  ileprcciation  which  they 
had  now  been  allowed  to  charge,  and  the  arrangements 
made  with  the  Mini&"ti-y  of  Munitions  in  regard  to  certain 
items  of  capital  expendilui-e  now  mad©  that  reseive  unneces- 
s;ii-y.  The  not  profit  for  the  thi-ce  ycar-s  had  amounted  to 
£114, '.iGS,  or  an  average  of  £3b,0b9  per  annum.  The  rate 
of  profit  earned  during  the  three  years  had,  year  by  year, 
shown  a  steady  increase.  In  the  balance  sheet  the  freehold 
land  and  premises  stood  at  a  rather  lower  figm-e  than  in 
Maixh,  191G.  The  stock  in  trade  had  increased  from  £80,000 
to  £165,000 — veiy  nearly  double,  and  after  allowing  for  the 
mcreased  costs,  was  some  indication  of  the  gi-owtn  of  the 
business.  Investments  had  been  increased  by  £'2,500.  In  a 
company  such  as  theii's,  whose  pre-war  iirofits  were  not 
large,  the  special  war  taxation  was  a  heavy  drain  upon  theii' 
resoui'ccs.  Money  that  would  otherwise  have  been  used  to 
improve  their  works  and  generally  to  inci'ease  their  oa.sh 
reseiTe  had  been  taken  by  the  Government.  It  was  sincerely 
to  be  hoped,  not  only  m  their  individual  interests,  but  in 
the  interests  of  industi"y  generally,  that  the  excess  profits 
duty  would  soon  be  aboUshed,  or  at  any  event  grea.tly  re- 
duced. It  was  a  millstone  round  the  neck  of  industry  and 
enterprise,  and  unless  removed  w-ould  do  more  to  prevent 
the  re-employment  of  our  demoliilised  soldiers  than  anything 
else.  The  imposition  of  the  tax  originally  w^s  part  of  a 
bai'gain  made  by  the  trade  unions,  and  when  fii-st  a.pplied 
it  had  a  cei-tain  amount  of  moral  sanction,  inasmuch  as  it 
was  not  considered  right  th^t  w-hile  one  part  of  the  com- 
munity should  make  great  sacrifices,  another  portion  should 
be  making  profits  out  of  the  w"ar.  Such  moi'al  sanction, 
however,  had  now  ceased  to  exist,  and  the  duty,  if  continued, 
would  seriously  hami>er  the  development  and  expansion  of 
industi-y.  The  Federation  of  Briti.sh  Industries,  of  which 
the  company  was  a  member,  was  taking  the  matter  in  hand, 
and  was  doing  its  best  to  press  the  question  upon  the  atten- 
tion of  the  Gov'eniment.  With  regaa'd  to  the  future,  the 
jwofits  for  the  current  year,  so  far  as  they  had  been  ascer- 
tained, were  good,  and  they  looked  forward  to  being  able 
to  .show  very  satisfactory  figures  at  the  next  annual  meeting 
in  July.  Proceeding  to  refer  to  the  proposals  in  the  report 
for  additional  capital,  the  chairman  said  the  directors  felt 
it  was  essentia]  that  the  capital  should  be  increa.sed  in  order 
to  cope  vrith  the  new  business  that  was  now  offering  itself 
every  day.  During  the  last  four  years  of  w-ar,  practically 
all  manufacture  of  electrical  ma<-hinery  for  ordinary  purposes 
had  been  arrested,  and  there  had  also  been  practically  an 
entire  cessation  of  export,  both  to  foreign  countries  and  to 
the  Colonies  and  India.  The  consequence  was  that  an  enor- 
mous amount  of  demand  for  electrical  plant  throughout  the 
world  had  accmnulated,  and  the  company  was  simply  inun- 
dated with  work,  which  required  capital  to  carry  it  out.  The 
demand  for  electrical  plant  was  intensified  by  the  great 
demand  that  was  now  taking  place  for  labour-saving  appli- 
ances, most  of  which  had  to  be  driven  by  electric  motors. 
There  were,  too.  the  new  proposals  of  the  Goveinment  for 
the  development  of  electric  pow-©r  on  a  very  large  scale 
throughout  tie  country  by  means  of  the  proposed  super- 
power stations,  by  which  it  was  hoped  to  be  able  to  enar- 
inoualy  increa-se  the  use  of  electrical  energy  for  power  pur- 
poses in  every  part  of  the  United  Kingdoro.  That  in  itself 
would  produce  a  further  great  demand  for  electric  motor.? 
and  other  apphances,  so  he  did  noti  think  there  could  be  any 
doulit  but  that  the  market  for  the  kind  of  things  they  made 
at  Chehnaford  was  likely  to  be  vea-y  considerable,  at  any 
rate  for  many  years  to  come.  Again,  there  was  a  great 
demand  abroad,  in  France  and  Belgium,  where  a  great  pa.rt 
of  the  electrical  machinery  had  bfen  destroyed,  and  neither 
of  those  coimtries  was  in  a  petition  to  renew  it.  In  addi- 
tion to  that,  various  neuta-al  countries  had  made  a  gi'eart  deal 
of  money  during  the  war.  with  the  consequence  that  they 
had  <3ot  a  cood  deal  to  spend,  and  they  were  intending  to 
spend  a  ronKiderabl©  portion  of  it  in  electrica.l  machinery. 
The  directors'  proposals  involved  the  creation  of  ^24,000  of 


additional  preference  shares  and  i''251,993  oi-dinary.  It  wae 
proposed  to  resei-ve  the  preference  shart\s  to  be  issued  to  the 
compiiny's  employes.  The  dii-ectors  hatl  very  carclully  con- 
sidered the  matter,  and  thought  it  would  be  in  tho  genca-al 
inteix>sts  of  the  company  to  give  tlie  ojuployes  a  direct  in- 
terest in  the  profits.  'Ihey  proi>osed  to  issiie  those,  sliaircs 
both  to  the  workpcoi>lo  and  tlie  stall  on  a,  plan  whereby 
they  would  be.  able  to  purchase  lliom  by  a,  certain  sum  being 
deducted  weekly  from  their  wages.  Not  only  would  them 
be  a  7  pel-  cent,  preference,  but  as  soon  as  the  orchiiary 
received  7  pea-  cent.,  lurthea-  profits  would  be  divided  equally 
between  the  two  classs  of  shares.  In  addition,  they  had 
thought  well  in  the  case  of  preference  shares  issued  to  tho 
employes  to  give  an  additional  3  per  cent.,  so  long  as  the 
sliares  were  held  by  the  employes.  They  had  thought  it 
nocessaa-y  in  the  first  instance  to  luuit  the  amount  that  any 
one  employe  nught  apply  for.  They  heard  a  gn-eat  deal 
nowadays  of  industi-ial  unrest,  and  the  directors  thought  that 
was  one  way  of  mooting  it.  The  amomit  that  a  company 
such  as  theirs  distributed  in  the  way  of  dividends  was  only 
a  very  small  proix»rtion  of  what  it  paid  its  workpeople  as 
wages.  If  all  the  profits  were  paid  over  to  the  workmen 
it  would;  only  mean  a  sliilling  or  two  exfa-a  a  wexrk,  and,  of 
course,  in  such  an  event  they  would  never  be  able  to  raise 
more  capital.  It  was  a  common  beUef  among  workmen  that 
there  were  only  what  they  termed  ca.pitahsts  and  woi-kea-s; 
but  taking  that  company,  they  had  no  less  than  700 
shareholders,  and  the  average  dividend  received  by  them 
was  undei-  £'2lJ.  ITae  board  had  not  yet  decided  when  they 
would  issue  the  ordinary  shares,  but  the  shareholders  would 
be  given  an  opportunity  to  subscribe  for  theui.  At  the 
meeting  in  July,  1917,  a  shareholder  proposed  a  resolution 
to  increase  the  dii-ectors'  fees,  but  the  chaii-man  ixjdnted  out 
that  such  a  resolution  was  out  of  order,  as  the  fees  were 
fixed  by  the  articles  and  could  only  be  altered  by  speciiil 
resolution.  The  directors  now  proiM)sed  to  alter  the  ai-tioles 
so  as  to  provide  for  an  increase  of  £100  a  year  to  each  dii-eo- 
tor. 

Mr.  0.  Tufnell  seconded  the  motion. 

Replying  to  questions,  the  chairman  said  that  the  extra, 
3  i»r  cent,  on  the  preference  shai-es  to  be  i.s.sued  to  the  em- 
ployes would  be  a  bargain  between  the  c-ompany  and  the 
individual  holder,  and  the  3  per  cent,  would  be  a  first  charge 
upon  the  company's  profits. 

The  report  was  adoipted. 

Subsequently  resolutions  were  passed  increasing  the  capital 
of  the  company  and  altering  the  articles  of  association. 

Repoi-ts  have  been  issued  by  the  five 
The  London       companies  that  aire  parties  to  the  common 

Underground  funa  agreement,  and  we  extract  the  chief 
Kaihvays.  particulars  below.  The  aggregate  gross 
traflic  receipts  of  the  five  conoei-ns  weiie 
£6,884,715,  and  the  aggregate  gross  receipts  were  £7,743,451. 
The  aggregate  amount  retained  by  the  five  companies  as 
defined  by  the  common  fund  agreement,  which  includeis 
working  expenses,  prior  charges,  reserves,  and  other  items 
of  a.  gunilai-  nature,  was  £7,111,'?60.  The  balance,  £631,690, 
was  ci'edited  to  the  common  fund,  and  is  divided  as  shown 
below.  The  aggregate  number  of  passengers  carried  by  the 
concerns  is  estimated  at  9Ul,0Ol),0ULi,  exclusive  of  through 
inwards  passengers  to  the  Meti-opolitan-Distriot  from  other 
contrpUed  railways. 

City  rf-  South  London  Railway  Co. — This  company  is  en- 
titled to  6  per  cent,  of  the  common  fund  (£631,690).  It 
accordingly  receives  £37,901  for  1918^  This  company's  total 
net  income  was  £1.52,404  plus  £'21,2-26  brought  forward. 
Interest,  rentals,  and  other  fixed  charges  absorb  £47,003, 
and  £-25,000  is  appropriated  to  resei-ve,  £4-2,000  to  iMieference 
dividend,  and  after  paying  the  dividends  on  the  ordinary 
stock,  mentioned  in  our  last  issue,  a  further  £5,000  is  put 
to  reserve.  Capital  expended  during  the  year  £33,612.  De- 
spite shortage  of  staff  and  othei'  difficulties,  the  traffic  carried 
constituted  a  record.  AiTangements  are  in  hand  for  the 
purchase  of  new  and  larger  ca,rs,  and  the  work  of  enlarging 
the  tunnels  will  shortly  be  recximmenced.  A  late  Bill  is  to 
be  deposited  in  Parhament  for  raising  additional  capital  to 
meet  the  contemplated  expenditure.  It  is  hoped  that  all 
restrictions  imposed  for  conserving  coal  used  in  electrioal 
generation  will  shortly  be  removed.  An  aiTangement  has 
been  made  between  this  company,  the  Ijondon  Electric  Rail- 
way Co.,  and  the  Central  London,  whereby  the  London 
Electric  Railway  Co.  bears  all  the  expenses  of  maintaming 
and  operating  the  three  railways,  recognising  advances  of 
moneys  from  time  to  time  as  necessary.  At  the  close  of  each 
year  the  total  expenses  are  allocated  on  an  agi-eed  stati.stical 
basis.  It  is  thus  possible  to  deal  with  the  maintenance  and 
operation  of  the  three  tube  railways  as  if  in  fact  there  were 
one  railway,  and  considerable  economies  in  the  keeping  of 
accounts  are  being  effected. 

Metropolitan  District  Railway  Co. — This  company  is  en- 
titled to  receive  12  per  cent,  of  the  common  fund,  namelv, 
£75,803.  The  company's  total  net  income  was  £583,703 
plus  £''29,0-29  brought  forward.  Jntere.st,  rentals,  and  other 
fixed  chaj-ges  absorb  £347.971.  £35,000  is  put  to  reserve, 
dividends  on  guaranteed  and  first  preference  stock  required 
£1-24,930.  After  paying  the  dividends  mentioned  here  last 
week  a  further  £10,000  is  put  to  reserve,  and  £21,331  is 
carried  forward. 

Central  London  Hailway  Co.— This  company  is  entitled  to 
receive  20  per  cent,  of  the  common  fund,  namely,  £126,338. 
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The  total  net  income  was  £'2r21,oli,  plus  £11,147  brought  for- 
ward. Interest,  rentals,  and  other  fixed  chai'ges  absorb 
ji;59,633,  there  is  appropi-iated  to  reserve  £'2U,000,  dividend 
on  preference  stock  i'il.tKKJ,  and  after  pa.ying  the  dividends 
on  other  classes  of  stock  as  stated  here  last  week,  £17,485 
ib  to  l>e  carried  forwaid. 

London  Electric  Railwaii  Co. — ITiis  company  is  entitled  to 
receive  30  per  cent,  of  the  common  fund,  namely,  £189,507. 
The  total  net  income  was  £650,6U4,  plus  £30,656  brought 
forward.  Interest,  rentiils,  and  other  fixed  charges  wei'e 
£■299,150,  £35,000  wa.s  put  to  reserve,  dividend  on  preference 
stock  required  £1'26,947,  and  after  payina  the  diWdends 
mentioned  hei^e  last  week,  a  further  £10.000  was  put  to 
resea've,  leaving  £23,604  to  caiTV'  forward.  It  is  proposed  to 
proceed  at  an  early  date  with  improvements  which  were 
postponed  by  the  war,  and  a  late  BUI  in  ParUament  will 
seek  powei"s  to  raise  capital  necessary  for  the  purpose. 

London  General  Omnibus  Co.,  Ltd. — This  company  is  en- 
titled to  receive  32  per  cent,  of  the  common  fund,  namely, 
£202,141. 

Mr.    W.   M.   Murphy,   presiding  at  the 

Dublin  United  meeting  last  week,  said  there  had  been 
(Electric)  no  expenditure  during  the  year  on  capital 
Tramways  account;  but  further  capital  expenditure 
Co.,  Ltd.  would   be  necessary  to  improve  the  elec- 

trical ilistribution  sv^stem,  and  to  meet 
the  problem  which  had  aiisen  owing  to  the  increased  and 
increasing  volume  of  electricity  which  the  main  cables  would 
be  called  upon  to  convey.  It  was  proposed  to  erect  a  central 
sub-station,  with  machines  effecting  a  conj?iderable  saving 
in  jwwer  to  be  generated,  and  a  site  had  been  obtained  from 
the  authorities  of  Trinity  College  at  the  junction  of  College 
Street  and  Brunswick  Street.  The.  saving  of  coal  by  the 
proposed  instillation  would  more  than  pay  the  inter^  on 
the  outlay,  which  would  amount  to  £10.000.  They  had  re- 
cord figures  both  in  receipts  and  expenditure,  the  increase 
in  the  former  being  roughly  £90,000,  and  in  the  latter  just 
under  £70.(X)0.  Tlie  coal  biU,  on  a  rationed  supply,  reached 
£38,906,  an  increase  of  £8,580,  and  the  whole  cost  of  staitacoL 
operation,  £47.106,  showed  an  increase  of  £10.634,  as  com- 
pared with  1917.  The  total  maintenance  cost  had  increased 
by  £30,542,  which  was  mostly  in  wages.  There  was  an 
increase  in  traffic  expenses  of  £18.847.  He  beheved  theira 
was  the  last  undertaking  of  its  kind  in  the  kingdom  that 
had  increased  its  fares.  On  the  question  of  continuance,  of 
increased  passenger. trafiic.  he  would  not  forecast  an  opinion, 
but  he  was  afraid  they  were  living  through  a  period  of  ar- 
tnficaal  prasperity,  which  must  necessarily  be  of  a  temporary' 
charact-er,  as  it  was  due  to  the  lavish  expenditure  of  some 
of  the  thousands  of  mUlions  borrowed  from  the  State.  This 
could  not  go  on  for  ever,  and  he  feared  sooner  or  latesr  they 
would  have  a  mde  awakening  to  the  perception  of  the 
eilementary  principles  which  jnust  ultimately  govern  the 
finance  of  the  world. 

National  Electric  Supply  Co.,  Ltd. — The  annual  meeting 
1^  held  at  Preston  last  week.  Mr.  Booth,  who  pi-esided. 
S..UJ  that  the  restrictions  impased  upon  consumers  and  the 
company  had  seriou.sly  affected  the  income,  but  the  directors 
felt  that  the  worst  period  of  depression  had  passed,  though 
it  might  be  some  months  before  matters  became  normal. 
Increa.sed  wages  and  advances  in  the  cost  of  materials  ba^d 
•compelled  an  increase  in  the  price  of  current.  Only  £817 
had  been  8i)ent  on  capital  account,  and  over  £4,000  on 
repairs  and  maintenance.  It  was  proposed  to  place  £5,000 
to  reserve  for  depreciation,  &c.  The  cost  of  fuel,  £10,858, 
was.  an  increaise  of  £2,2:^2,  and  salaries  and  wages  were 
£6,211,  as  against  £4,561  last  year.  The  two  increases  wene 
equal  to  an  additional  7  per  cent,  on  the  ordinairy  shair^. 
Motwithstxinding  the  restrictions  they  had  sold  86,191  more 
units  than  la.st  year,  and  the  income  had  inci-eased  by 
£3,751.  Regarding  the  Govea-nment  proposals  as  to  the 
erection  of  super-stations,  they  beheved  the  scheme  would 
go  through.  Everything  would  be  done  to  protect  theiA' 
ioterests. 

South  Metropolitan  Electric  Light  &  Power  Co.,  Ltd. — 

The  accounts  for  1918  show  a  oi-edit  balance  of  £63.387.  plus 
£7,626  brought  forv\'ai-d.  After  deducting  £14,986  for  deben- 
ture and  other  interest,  and  £7,895  for  interim  di^^dends  i»aid 
on  the  pref.  shares,  it  is  proposed  to  pay  a  final  diWdend 
upon  the  7  per  cent.  cum.  fir.st.  and  the  6  per  cent.  cum. 
second  pref.  shares,  to  put  £20,000  to  depreciation  fund,  to 
pay  6  per  cent.,  less  income-tax.  on  the  oa-dina.ry  shares,  and 
to  ca.rr>'  foi-^'ard  £12,857.  The  revenue  account  shows  a 
eatisfactorv-  improvement,  and  the  return  from  sales  of  cur- 
rent has  increased.  Noti.\ithstancUng  a  .subirtantial  lise  in  the 
cost  of  coal,  wages.  &c.,  the  business  ha.s  been  well  main- 
tained. The  installation  of  a  third  5.000rKW.  tiu-bo-alternator 
and  auxiliary  plant  is  proceeding.  The  undertaking  of  the 
West  Kent  Electric  Co.,  Ltd..  has  made  further  progress. 
and  a  dividend  of  10  per  cent,  has  again  been  reoommended. 
Annual  meeting  :   Februjirj'  20th. 

Prospectus. — Tnlernatiorml  Light  and  Power  Co..  Ltd. — 
The  list  is  to  close  on  or  before  to-mon-ow  in  an  offer  fop- 
sale  of  £3;i6.200  5  per  rent,  first  mortgage  debentures,  of 
which  £300.000  have  been  apphed  for  and  allotted  in  fuU. 
The  debentures  aire  offered  bv  the  Law  Debenture  Corpora- 
tion, lytd.,  on  behalf  of  itself  and  otheira  at  £75  10s.  per  £100 
debenture. 


Lancashire  United  Tramways,  Ltd. — Tlie  report  for  1918 
shows  :  Traffic  receipts,  i;l60,867 ;  electrical  enei-gy  sold  and 
miscellaneous  receipts,  £21,174;  less  working  expenses, 
£91,242;  cost  of  generating  electrical  energy  sold, 
£14,586;  general  charges  {including  dii-ection,  management, 
iScc),  i;6,647;  rent  of  leased  hues,  £5,191;  add  dividend  on 
holding  in  Now  St.  Helens  and  District  Tramways  Co.,  Ltd., 
£3,068;  profit  of  combined  undertaking,  £67,443.  Eeoedpts, 
compared  with  those  of  previous  year,  show  an  increase  of 
£40,827,  traffic  earnings  per  car  mile  amounting  to  17.85d. 
Increase  m  expenditure  amounted  to  £25,925.  The  interest 
and  dividends  received  by  the  company  from  the  operating 
companies,  'together  -with  sundry  receipts,  amounted  tio 
£19,973.  After  deducting  interest  on  the  prior  lien  debenture 
stCick  and  expenses,  there  remains  a  balance  out  of  which 
the  fuU  interest  of  5  per  cent.,  less  tax,  will  be  paid  on  the 
second  mortgages  debenture  stock  for  the  year  1918.  The  strm 
of  £7  remaining  is  carried  to  depreciation  account. — 
Financier. 

Smithfield  Markets  Electric  Supply  Co.,  Ltd. — The  gross 

profit  for  1918  was  £470,  against  £2.268  in  1917,  and  the  net 
loss  for  the  year  was  £1,749.  £400  has  been  placed  to  the 
debenture  stock  redemjltion  fund,  and  the  balance  of 
"  Alteration  of  Pressure  "  account,  £558,  has  been  'mitten 
off.  After  crediting  £1,214  brought  in  fi-om  last  year  there 
is  a  debit  at  profit  and  loss  account  of  £535.  Owing  to 
official  control  of  the  Central  Markets  and  tlhe  closing  of 
many  buildings,  there  has  been  a  serious  reduction  in  the 
company's  outpiit,  while  the  abnormal  cost  of  fuel  and 
materials,  and  higher  wages  and  war  bonuses  have  further 
adver.sely  affected  the  profit.  It  is  hoped  that  therte  will  be 
a  gradual  improvement  during  1919. 

Electrical  Distribution  of  Yorkshire,  Ltd. — The  net  profit 
for  1918  was  £3.168,  as  against  £3.495  for  1916  and  £3,693 
for  1917.  Adding  £583  brought  forward,  £3,751  is  available. 
A  dividend  at  the  rate  of  6  per  cent,  per  annum,  free  of 
income-tax,  on  the  ordinary  shares  absorbs  £2,738,  lea^'ing 
£1,012  to  can-y  forward,  subject  to  directors'  remuneration. 
The  difficulties  of  the  year  ha^e  prevented  steady  expansion, 
have  inci'eased  costs,  and  have  reduced  the  profit.  Many 
demands  for  supply  are  now  being  made.  The  end  of  hostili- 
ties is  permitting  the  gradual  release  of  labour  and  material, 
and  considerable  extensionis  of  mams  must  be  made.  Fur- 
ther capital  is  thus  required.  A  resolution  was  passed  a 
year  ago  increasing  the  nominal  capital  from  £50,000  to 
£100,000. 

St.  James'  &  Pall  Mall   Electric   Light   Co.,   Ltd.— The 

connections  increased  during  1918  from  17,253  kw.  to 
18,Lf4  KW.,  and  10,693,550  units  were  supplied  to  consumers. 
The  net  profits  were  £26,290,  plus  £5,28'6  brought  forward. 
The  dividends  of  7  per  cent,  on  the  preference  shares  and  a 
total  of  10  per  cent,  per  annum  on  tiie  ordinary  leave  £4.576 
to  be  carried  forward.  The  units  generated  by  steam  plant 
were  341.639,  and  those  purchased  13,600,079.  For  private 
supply  10,593.556  were  sold ;  used  on  works  235.309 ;  on 
batteries  193.446;  transmission  and  transformation  2,455,121; 
distribution   464,286.    Annual   meeting,   Februai-j-   25th. 

Westminster    Electric    Supply    Corporation,     Ltd. — The 

total  connections  incieased  duiing  1918  ftom  48,084  KW.  to 
.50,166  KW.  Lt.-Col.  Sir  James  Remnant,  M.P.,  has  retired 
from  the  board,  and  Lord  Downham  of  Fidham  has  been 
.  eltjcted.  After  aUoviing  for  depreciation,  sinking  ftmd  and 
other  charges,  and  paying  the  preference  di\idend,  a  divi- 
dend at  the  lute  of  9  per  cent,  per  annum,  less  tax.  is  to  be 
paid  for  the  last  half-year,  making  8  per  cent,  for  the  year. 
£5,693  is  to  be  carried  forward.  Units  sold,  25,211,780,  in- 
cluding 1,317,709  .*.c.  supply;  used  on  works,  277,790.  An- 
nual meeting  :   February  26th. 

Fife  Tramway,  Light  &  Power  Co. — The  directors  report 
a  profit  for  the  yeai",  after  paying  the  interest  and  debentm-e 
redemption  instalment,  of  £38.635,  and  recommend  a  divi- 
dend on  the  orcUnarv'  shares  of  7  per  cent.,  less  tax,  besides 
transferring  £15,000  to  the  reserve  accoimt.  Tliey  state  that 
the  abnormal  costs  affected  the  revenue  from  the  power, 
lighting,  and  tramway  properties  adver.sely,  but  the  result 
of  the  year's  trading  is  regarded  as  .satisfactory.  The  tram- 
way to  Ros>'th  has  i:iroved  a  very  satisfactory  addition  to  the 
company's  system. 

National  Gas  Engine  Co.,  Ltd. — The  net  profit  for  1918, 
after  providing  for  depreciation,  management  salaries,  excess 
profits  duty  and  income-tax,  is  £104.012.  In+erim  dividends 
of  5  i)er  cent,  per  annum  on  the  pref.  and  7i  per  cent,  per 
annum  on  the  ordinary  have  already  been  paid,  and  final 
dividends  of  the  same  amounts,  both  less  tax,  are  now  to  be 
paid,  together  -nith  a  bonus  of  Is.  per  share,  free  of  tax,  on 
the  ordinaiw  shares.     £78,132  is  to  be  earned  forward. 

Stock  Exchange  Notices. — The  following  have  been 
ordered  to  l)e  quoted  in  the  Official  List : — 

Buenos  AjTes  Laoroze  Tramways  Co..  Ltd. — £65.400  addi- 
tional 5  per  cent,  consolidated  mortcage  debentures  of  £100 
each   (Xos.  10,001  to  10.600  and  10,661  to  10.714). 

Morgan  Crucible  Co.,  Ltd.— Scrip  for  £50(3.000  6  per  cent, 
iirst  nicfftgage  redeemable  debentures. 

Central  Electric  Supply  Co..  Ltd.  —  During  191S, 
30.163.90fi  units  were  supplied  to  the  '^'©stminstea-  Electric 
Supply  Corporation,  Ltd..  the  St.  James'  &  PaU  Mall  Op., 
and  the  Chelsea  Electricity  Supply  Go. 
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Vera  Cruz  IMectric  Light,  Power  &  Traction,  Ltd.— Mr. 

V.  NV.  loike,  luesidinj;  at  the  aniiual  iiiot^luig  last  week, 
said  that  not  only  had  tlicy  been  aiile  to  lesiuuc  piiymojit.  of 
dividends,  as  he  had  antacipat<id  at  the  last  in<.'ctin).',  but 
Choy  wei'e  ablo  to  iiecouiiueud  for  1917  the  hightist  dividend 
in  the  histoi-y  of  the  (.xmiixiny.  This  liad  ix)iiie  about  thiough 
the  stea<hnesas  of  the  exchange  ail  tiiroutih  the  year  under 
review,  and  the  fact  that  thoro  were  no  distiubajices  of  tlio 
peace  in  Veira  Ciiiz,  and  beca.use  the  transmission  line  from 
IXixixmyo,  70  miles  long,  suffei'ed  no  seaious  damage.  The 
proht«  for  liUS  ha<l  not  been  quite  so  goo<i,  and  the  result 
was  that  the  net  earnings  for  tile  10  mimths  to  the  end  of 
OctobcJ'  showed  a  decreose  of  .some  80,000  i>esos.  Constituv 
tion  of  the  traiinvay  to  Balnearies,  which  was  commenced  in 
August,  h;ul  now  Ijeeu  suspended  for  want  of  the  neoessM-y 
rails.  Condition.*!  in  Mexico  showed  little,  if  any,  improve- 
ment, but  tlie  terminati<m  of  boKtilities  in  Em-ope  would 
bring  the  jiertnancnt  settlement  of  the  coimtry  appreoiably 
n4^ii'cr..  Public  utilily  companies  sucli  as  theii-s  had  sufr<«ro.d 
vocy  little  mat4'naJ  d;uii;igo  during  the  whole  revolution a.i-y 
period,  [n  a  few  outlying  distiicts  tnirusmission  hne-s  had 
been  destn:>yed,   but  gojiorating  pkuts  liad   escaped   dajiiage. 

Clontarf  (Dublin)  &  Hill  of  Howlh  (Llectric)  Tramway 
Co.,  Xtd. — .\t  the  mectin"  held  at  Dublin,  Capt.  VV.  L. 
Murphy  iwesiding,  the  direct<jrs'  report  w.is  adopted,  anid  a 
dividend  at  the  rate  of  3  per  cent,  per  annum,  less  income- 
tax,  was  a.ppa'ove<l. 

Mather  &  Piatt.  Ltd.— The  dividend  for  1918  on  the 
ordinarj'  share>s  is  at  the  2"ato  of  17i  per  cent,  per  annum, 
free  of  tax. 

Liverpool  Overhead  Railway  Co. — Dividend  on  the  ordi- 
nary shares  for  1918,  3i  per  oent.,  leaving  ^6,120  to  caaxy 
foi-ward. 

Held  Over. — Owing  to  pressure  upon  our  space,  several 
City  and  other  matters  are  held  over  until  next  week. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Mexican  securities  aire  the  outstanding  feature  of  strength 
in  Stock  Exchange  markets,  which  otherwise  have  been 
somewhat  duU.  The  Labour  position  is  making  investors 
thoroughly  uneasy.  People  say  they  will  not  put  money  into 
sliares  of  domestic  industiies.  '^he  provincial  centres  con- 
tinue to  supixnt  their  local  companies,  and  this  helps  to 
keep  industiial  prices  steady.  But  there  is  noticeable  ch«- 
inclination  on  the  part  of  the  ordinary  buyer  to  pa.y  heed  to 
home  shares,  and  the  tendency  is  underhned  by  the  willing-  • 
ness  shown  to  embark  money  in  veotm-es  outside  the  stiiko 
area,  of  our  own  shores. 

Accordingly,  the  dramatic  turn  for  tie  betted-  taken  by  the 
Me.xican  situation  has  found  a  ready  welcome  waiting  for  it. 
and  Mexican  prices,  advanced  all  round,  are  still  better  than 
they  appear.  Hardly  any  .supply  of  stock  was  afloat,  and 
w-hat  there  was  the  early  buyers  quickly  absorbed.  Bonds 
in  the  Mexican  utility  companies  ai'e  one  to  three  points 
higher.  Private  advices  are  quoted  as  evidence  that  Mexico 
is  in  a  much  better  way  than  most  i)eople  suppose.  After 
the  past  six  years  of  chaos,  mob-rule,  cun'ency  depreciation, 
and  interest  suspensions,  dt  is  hard  to  believe  tihat  any  good 
thing,  save  oil  and  minerals,  can  come  out  of  Mexico.  Physi- 
cal deterioration  of  plant  on  railway  and  industrial  imder- 
takings  must  have  made  severe  ravages  upon  caiX)acity  for 
immediate  prosperity,  yet  at  last  week's  meeting  of  the 
Vera  Cruz  TiTimways  Co.  the  chairman  pa-oduced  surpri.'Ajg 
testimony  to  the  viilue,  e.f).,  of  the  Mexican  dollar,  and  to 
the  prospect  of  better  times  ahead. 

Doubtless  Mexico  has  many  a  long  and  dreary  fmTow  to 
hoe  before  good  times  come  again,  but  tihe  outlook  seems 
sufficiently  promising  to  encom-age  proprietors  of  Mexioain 
securities  to  hold  their  stock. 

Other  foreigners  are  flabby.  The  Argentine  Labour  leadei's 
are  taking  leaves  from  the  books  of  others  nearer  home,  and, 
in  consequence,  the  various  Plate  concerns  remain  out  of 
fa.vour.  Brazilian  Tractions  continue  to  he  a  sagging  market. 
No  improvement  has  occurred  to  change  the  recent  dulness 
of  British  Columbia  Electric  Railway  issues.  Only  in  tlie 
Mexicans  is  there  any  brightness  noticeable. 

The  Home  Railway  hst  is  ecjually  heavy.  All  the  ihviilen<l 
ajiuouncements  are  out,  most  of  the  reports  too,  and  seveifll 
meetings  have  been  held.  The  Great  Northern  chaaiTnan 
declared  that  the  wages  increa.se  since  the  outbreak  of  war 
was  enough  to  vsipe  out  all  dividend  earnings,  including  those 
of  the  preference  and  debenture  .stocks.  This,  made  Home 
Rails  weak  to  flat.  The  Undergrounds  shares  in  the  malaise. 
Distnets,  Metropolitans.  Underground  Incomes,  and  sevei'sl 
pnor-charge  descriptions  have  fallen  from  i  to  I7  pomtp 
Nationalisation  is  no  longer  a  word  to  conjure  with  The 
public  are  aifraid  of  Home  Rails,  refuse  to  touch  them— 
except  to  sell  the  stocks  to  a  market  reluctant  to  add  more 
to  its  present  load. 

Movements  in  the  telegraph  list-  are  small  and  unimpor- 
tant. Business  is  inactive,  and  there  is  nothing  of  fresh 
interest  to  kindle  attention.  Even  amongst  Marconis  buai- 
ness  is  very  quiet,  and  the  same  condition  applies  to  shares 
in  the  telpcraph  manufarturinc  rompsmies,  as  well  aa  those' 
m  the  cable  group.    As  the  date  approaehea  for  the  introduc- 


tion of  the  Budget,  public  speculatioa  begins  to  revolva 
round  the  question  of  income-tax,  but  the  chances  of  any 
relief  in  this  diiection  are  conjiidei'ed  sullic  i<'iitly  ivjiuotc  to 
maJvC  the  Ixjlding  of  cable  stocks  .still  worth  while  in  tJiost^ 
ca.ses  where  divuUuids  aire  ixijd  tiee  tiJ'  il<.-<hmtioii .  West 
India  and  Panama  ordinaa-y  have  nsen  a  little.  Telegniiph 
Constructions  sti'ongthencd  to  19.  Siemens  at  6i  have  ganie-il' 
balf-a-urown. 

The  electric  lighting  maa'ket  is  also  quiet.  Wednesday  tlii-s 
week  WTis  the  last  day  for  sendmg  in  apphiviitions  lor  the 
new  issue  of  We-stmiu«ter  Electrics,  and  .nllotment  letti(M-.>i 
ahangod  hands  freely  on  the  basis  of  5s.  9d.  premium  up  to 
'i\ie«uay.  This,  making  all  allowances,  is  a.  httle  lower  than 
the  price  for  the  existmg  shaj-es,  which  .s<^ems  to  indicsi.to 
that  a  majority  of  proprietoi^s  were  willing  to  take  the  pre- 
mium on  the  new  issue  as  a  little  present,  or  ext;ra  divideiul. 
In  time,  the  shares  will  rank  on  all  fours  with  their  st-niors. 
Electric  Consti-uotions  have  risen  to  li,  and  British  Ahmii- 
niums  to  38s.  3d.,  but  otherwise  the  manufacturing  hst  lia.s 
.<<3ircely  varied.  ,\n  interesting  n<'w  is.vur  is  that  of  lh<i 
TntnrnationaJ  Light  &  Powei'  Co.  The  Iaiw  Debenture  t'<»r- 
[Kuration,  1/td:,  otlejxxl  for  sale — the  list  closing  on  or  before 
Saturday  this  week — 396,'20O  5  jxjr  cent,  fir.st  mortgage  de- 
bentuiies  of  ;£100  each  at  7.5^  per  cent.  The  C/orporatiiou 
bought  the  debentures  at  70,  but  r»ays  3  per  cent,  under- 
writing commis-sioin  and  oei-tain  other  expenses.  The.  com- 
pany's fields  of  oi>eration  are  in  Venezuela,  the  Argentine, 
and  Mexico,  and,  having  regard  to  this,  it  is  obvious  tliat  a 
speculative  element  attaches  to  the  bonds,  which  pay  a  trifle 
over  6J  per  cent,  on  the  money. 

Ca.stner-Kellners  have  gone  hack  J.  other  chemicaJa  a.Lso 
being  dull.  The  nibber  share  market  has  taken  on  a  bettier 
tone.  Ba.se  metals  are  mostly  dull,  on  the  diop  in  the  price 
of  tin.    The  aainament  group  retains  a  fair  degree  of  staxjngth. 


SHARE    LIST    OF    ELECTEIOAL    COMPANIES. 

HOUB    ElEOTRICITY  CoMPANIEa. 


Dividend 

Price 

Feb.  18 

TIeia 

P.O. 

1916. 

1917. 

1919. 

Rise  or  fall 

Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

9 

10 

73 

_ 

£6  15    7 

6 

4 

38 

— 

6  10    4 

do.       do.       do.       4i  Pret.. 

.        4J 

44 

Rgxd 

— 

6  13    4 

Chelsea 

a 

6 

4 

— 

6    5    4 

City  of  London          

8 

8 

12§ 

-4 

6    6    9 

do.       do.    6  per  oen    Pret.  . 

6 

e 

lOJ 

6  18    5 

County  of  London 

7 

7 

11 



6    7    3 

do.         do.     6  per  oent.  Pref.       6 

R 

lOJ 

— 

6  18    6 

Kensington  Ordinary 

6 

7 

6 

— 

5  16    8 

London  Electric        

.      Nil 

Nil 

H 

. 

Nil 

do.       do.     6per  cent.  Pref.. 

4 

5 

4 

— 

6    5    0 

Metropolitan 

8 

4 

8 

— 

6  18    4 

do.         4*  per  cent.  Pref.    . 
St.  James'  and  Pall  Mall  . . 

.         41 

4i 

7l 

— 

6  18    6 

8 

9 

— 

6    4    2 

South  London           

6 

6 

8 

— 

6  13    4 

South  Metropolitan  Pref.  . . 

7 

7 

21/. 



6  13    4 

Weetminater  Ordinary 

7 

9 

di 

-ft 

6  13    4 

TELEORArna    ah 

a    Telephones, 

Anglo-Am.  Tel,  Pref, 

fi 

6 

98* 

— 

e    1  10 

do.            Def. 

.       14 

14 

21i 

—  k 

7  13    0 

Chile  Telephone 

8 

8 

74 

6    6    8 

Cuba  Sub.  Ord 

7 

7 

103 

— 

•6  10    4 

Eastern  Extension  .. 

8 

8 

1.5* 

— 

♦6    3    3 

Eastern  Tel.  Ord 

8 

8 

i.'isj; 

— 

»5     1     0 

Globe  Tel.  and  T.  Ord.       . . 

7 

7 

14* 



•4  19    I 

do.        do.        Pref,      .. 

6 

6 

104 

— 

5  14    B 

Great  Northern  Tel, 

.       24 

22 

32 



6  17    6 

Indo-European 

.      13 

13 

68 

— 

6  12    0 

Marconi           

.       15 

20 

4S 

. — 

4    6    7 

Oriental  Telephone  Ord,   . . 

.       10 

10 

n 

— 

t4    0    0 

United  R.  Plate  Tel. 

8 

8 



♦5     1    7 

West  India  and  Panama  . . 

.      6d. 

1/3 

i;i 

+  i'.. 

•3  14    6 

Western  Telegraph 

8 
Home 

8 
Rails 

168 

•4  16    3 

Central  London  Ord,  AsBented 

4 

4 

B6), 

„ 

R    2    2 

Metropolitan 

1 

28* 

-li 

4    7    9 

do.          District 

'.      Nil 

Nil 

26' 

-I* 

Nil 

Underground  Electric  Ordinary 

.      Nil 

Nil 

8* 

Nil 

do.               do.        "A" 

.      Nil 

Nil 

10/: 

-6d. 

Nil 

do.              do.       Income 

6 

4 

95 

-I 

♦5    5    9 

FOBEION     T 

muB, 

&C. 

Adelaide  Sup.  6  per  oent,  Pref. 

6 

6 

41 

_ 

6    6    4 

Anglo- Arg.  Trams.  First  Pref. 

:    S 

6i 

^'• 

— 

— 

do.           do.      2nd  Pref. 

_ 



do.           do.      5  Deb... 

.        6 

6 

71  i 



6  19  10 

Brazil  Tractions 



— 

64 

—1\ 

_ 

Bombay  Electric  Pref. 

6 

6 

101 



6  11    T 

British  Columbia  Elec.  Ely.  Pfce.        5 

6 

65* 

— 

7  12    8 

do.               do.        Preferred      Nil 

Nil 

46 

—1 

Nil 

do.               do.        Deferred       Nil 

Nil 

42 

— 1^ 

Nil 

do.               do.        Deb. 

:  >^a 

N^! 

62 

— 

6 17  a 

Mexico  Trams  5  per  cent.  Bonds 

64 

u 

Nil 

do.            (j  per  cent.  Bonds 

.      Nil 

Nil 

6H', 

Nil 

Mexican  Light  Common  . . 

.       Nil 

Nil 

37" 

Nil 

do.             Pref. 

.      Nil 

Nil 

SO 



Nil 

do,            let  Bonds. . 

.      Nil 

Nil 

061 

+  1 

Manufacturing 

Companies. 

Babcock  &  Wilcox 

15 

15 

3i 

_ 

3  17    6 

British  Aluminium  Ord.    . . 

10 

10 

38/3 

+  2/- 

5    4    6 

British  Insulated  Ord. 

20 

20 

21 

4    9   0 

British  Westinghouse  Pref. 

7* 

n 

2* 

— 

6    0    0 

Callenders       

20 

25 

lOJ 



5 16  a 

do.        6i  Pref 

5 

5 

H 



5    2    4 

Castner-KeUner 

22 

20 

3r, 

—  h 

6    1    3 

Edison-Swan,  "  A  " 

— 

— 

18/9 

+3<i. 

do.      do.    4  per  cent.  Deb, 

4 

4 

74* 

sl  0 

Electric  Construction 

74 

10 

1 

+   Vs 

8    0    0 

Gen.  Elec.  Pref 

6 

6 

10 

n 

6    610 

do.        Ord 

10 

10 



♦6  14    3 

Henley 

25 

25 

2iV 

.. 

6    3    H 

do.    4  Pref 

^ 

H 

4  ' 



6  19   « 

IndlB-Rohber 

..        10 

10 

17 

— 

•K17   8 

Siemens  Ord 

10 

— 

61 

tl 

>8    OX) 

Telegraph  Con 

ao 

20 

4'J 

•4  17.0 

•  Dividend 

B  paid  free  of  Income  Tax 
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THE     FUNCTIONS     OF     THE     ENGINEER: 
HIS     EDUCATION     AND     TRAINING. 


By  Bt.-Liect.-Colosel  W.  A.  J.  OMEARA,  C.M.G.,  M.I.E.E. 


{.Ibsttaot  of  paper  read  before  the  Institction  of 
Electuical  Exgixeers.) 
UxFOKTUx.ATELY.  an  opinion  has  prevailed  in.  thi.s  countr.v 
in  the  past  tliat  the  problems  which  present  theni.selves  in  a 
technical  tuidertakint'  fall  under  two  independent  heatls, 
namely,  the  '"  technical  "  and  the  "  aidministrative  " ;  it  ha-s 
been  asstniied  that  the  "  techiiicil  "  pix>blenis  of  an  nnder- 
Urking  alone  constitute  the  douiain  of  the  economics  of  pi-dc- 
tice.  whilst  the  consideration  of  every  other  problem, 
liuancial.  commercial,  or  administi-ative.  belongs  exclusively 
to  the  reahn  of  the  e<.x)nomics  of  policy.  The  consequence 
i>  that  sciemes  prepared  in  connection  with  the  education 
and  training  of  the  engineer  have  hitherto  been  framed  for 
tlie  ptirpose  of  meeting  this  condition  of  affairs.  In  .sonic 
foreign  countries  a  wider  ww  has  been  taken  than  lia.s 
lieen  tlie  case  in  this  country,  and  it  has  been  suggested  that 
I  he  instruction  given  to  engineering  students  during  tlie 
normal  college  course  should  include  such  subjects  as  ac- 
countancy and  book-keeping,  banking,  mercantile  law,  poli- 
tical economy,  repairs  and  depreciation,  sociology,  &c.,  and 
in  some  of  the  American  institutes  of  technology,  a  depart- 
ment of  "business  engineering"  has  exi.sted  for  very  many 
yeais.  The  American  engineer  (xxupies,  as  a  rule,  a  far 
stronger  and  a  much  more  imi>ortant  po.sition  in  the  econo- 
mics of  indu.strial  and  commercial  hfe  than  that  accorde^l 
to  his  contrerc  in  this  country.  The  same  is  true  as  regards 
tlie  position  of  tlie  engineer  in  many  of  the  rountnes  on 
tlie  cf>irt.ineiit  of  Eurojie,  The  S<x-ii-t<'-  des  liigeiii«-ius  t'ivUs 
dt-  France,  last  year,  pas-sed  a  ?-esolution  recommending  lluM 
iiistnuiion  in  udmini.strative  siibjt-<ts  should  fortluvitli  be 
made  oiiligatory  for  all  students  atli-iuiinK  courses  of  instruc- 
lioii  in  the  higlier  stiiools  of  civil  ciigineeiing  in  Fiaiuv. 
The  si-lieme  of  education  provided  for  the  engineering  .student 
in   thiis  country   .should   aim   at  covering   as   wide   a  field   as 


The  very  important  part  administration  plays  in  promoting 
success  in  the  conduct  and  operations  of  undertakings  of 
every  kind  is-  wi<kly  recognised;  and  therefore  some  know- 
ledge of  the  principles  involved  in  the  science  and  art.  of 
ailmirustration  is  essential  to  everyoite  forming  a  link  in 
the  chain  of  organisation  of  commercial  and  industrial  under- 
takings. 

An  attempt  has  been  made  by  the  author  to  estimate  ap- 
proxunat«ly  the  nature  of  the  quahficadons  needed  by  certain 
officials  in  two  engineering  undertakings  of  diffei'ent  types; 
the  infomiatdon  is  tabulated  in  .^pjx'nfhx  I.  The  figures 
bring  into  prominence  the  fact  that  the  technical  facult^v  by 
no  means  constitutes  the  quahfication  of  the  liighest  import- 
ance ill  thoee.  who  reach  the  higher  ranks  of  the  engineerijag 
prcfe.ssion;  fiuther,  it  will  be  observed  that  the  engineer 
must  in  many  positions  possess  to  some  extent  all  six 
faculties. 

Even  in  the  case  of  the  foreman  the  pos.session  of  the 
technicaJ  faculty  alone  is  insufficient,  very  highly  developed 
tliough  it  may  be;  he  also  must  have  developed  in  him 
taculties  of  other  kinds  i/  he  is  to  fiU  his  position  with  credit 
to  hhnself  and  economy  to  the  undei-taking  in  which  he 
is  employed. 

Of  coiu-se,  the  100  pi-r  cent,  of  the  foreman's  total  caiwcitv 
IS  as  a  itile  something  vastly  different  from  the  100  per  cent, 
of  the  capacity  of  those  in  the  gi-ades  higher  than  his  own; 
and  the  45  per  cent,  of  ithe  assistant  power  engineer's  tecii- 
nical  faculty  may  be  equal  or  even  sui>erior  to  the  83i  per 
cent,  of  the  charge  shift  engineer's  technical  faculty. 

In  tlie  same  way  that  those  respon.sible  for  the  highly 
technical  work  of  an  undertaking  must  ixissess  some  measure 
of  administrative  talent,  successfully  to  handle  the  problems 
hilHng  within  their  proper  .sphere,  so  must  those  who  are 
lesponsible  foi-  tlie  management  asjiect  of  mo<lern  commercial 
or  indu>itria!  uiidertaliings  pos.se.'*j  .some  measure  of  technical 
knowle<lge  to  enable  theni  to  exer<i.<:e  tiieir  full  respt>nsibili- 
ties  with  elliciency  .-ind  skill.  • 

Diagrams  have  been  pieixired  (fi.i;.  1),  in  relation  to  one  of 
the  undert^ikin<;s  concerniii','  .wliich  particulars  are  given  in 
an  appendix  T.  in  whi<-li  tli«-  vcitica;ls  .-ire  divid.-d  so  as  t<v  cor- 
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that  covered  in  similar  cases  in  any  other  country,  in  order 
that  the  British  enj,iueer  may  properly  discharge  the  whole 
of  the  duties  which  may  devolve  upon  him,  and  may  be 
qualified  for  the  wide  responsibilities  likely  to  fall  upon  his 
ehouldets.  The  speciahsed  education  and  training  of  the 
engineeiing  student  should  be  designed  with  a  view  to 
auahfy  him  to  till,  with  the  highest  efficiency,  the  functions 
of  the  ix>sition  in  which  he  will  find  himself  on  obta^ining 
his  tii'st  resix>nsible  appointment  after  the  tei-mination  of 
his   complete   comse   of   instruction. 

The  greaiter  i^axt  of  the  work  tluit  the  engineer  is  called 
U|K)n  to  deal  with  to-day  consists  in  the  constrtiction  of 
works  and  in  the  development  and  exploitation  of  enter- 
prises which  require  the  piiovisiou  and  maintenance  of 
machinery  and  plant,  the  essence  of  a.  great  pait  whereof 
■  is  motion  and  in  ev<ay  paa-t  whereof  expansion,  progress, 
and  growth  are  the  predestined  concomitants.  These  enter- 
prises present  not  only  technical  probleiiLs  of  great  complexity 
requiring  solution,  but  also  the  equally  important  commercial 
aad  administrative  pa'oblems  relating  to  running  costs,  re- 
paii's,  and  depreciation,  capital  outlay  in  futuro,  as  well  as 
in  pricsenti,  the  organisation  of  the  undertaking  and  the 
pex.sonnel  connected  therewith,  the  control  and  management 
of  the  staff',  .Vc.  What  knowledge  othex  than  that  comprised 
in  the  ncainal  college  coui-se  is  it  necesasary  to  call  in  aid  in 
order  succe.sstully  to  grapple  with  the  scheme  as  a  whole 
and  to  see  it  through  to  completion'? 

Monsieur  Henri  Fayol,  a  distinguished  FVench  engineer, 
in  1917,  pouited  out  that  as  a  maitter  of  fact  the  several 
operations  connected  with  every  enterprise  fall  into  six 
distinct  groups,  namely  ;^ 

(i)  The  financial.  (iv)  That  of  Custodian.ship. 

(ii)  The  C'ommenial.  (v)  That  of  Book-keeping, 

(iii)  The  Technical.  (vi)  The  .Administrative. 

The  responsible  Migineer  in  evejy  undertaking  mast  be  con- 
cerned in  his  profe.s.'jional  work  with  every  one  of  these 
groups  or  es.sential  functions. 

In  order  to  demonstrate  what  is  comprised  within  the 
ambit  of  each  of  the  six  functions  in  question,  the  author 
has  collected  a  number  of  items  or  transactions,  and  has 
clas.sitied  them  in  a  table,  each  item  or  transaction  being 
place<l  under  its  appropriate  group  or  function.  To-day,  even 
m  the  organi.sation  of  the  largest  undertakings,  the  division 
of  responsibilities  is  unavoidably  .so  artanged.  that  every 
member  of  the  controlling  staff  must  concern  himself  with 
at  least  three  of  the  six  groups  of  functions. 


respond  with  the  iiercentage  figures,  whilst  the  horizontals 
have  been  drawn  pi<)i>ortionate  in  length  to  the  salaries  and 
wages  api>ertaining  to  the  several  positions  in  the  organi.sa- 
tion. The  higher  the  ratio  of  the  administrative  facidtv 
needed  in  any  particular  position,  the  greater  as  a  rule  is  the 
i-emuueratiou   attachp<l   to  -that  position. 

The  author  suggests  that  -steps  should  be  taken  to  revise 
witliCTit  delay  the  cmricula  of  engineering  courses,  in  order 
that  a  wider  scape  should  be  provided  in  the  instniction  given 
therein,  so  that  the  engineer,  on  -entering  upon  the  active 
pursuit  of  his  career,  may  be  better  equipped  than  at  present 
properly  and  efficiently  to  perform  his  professional  duties 
from  the  administi~ative  and  commercial  points  of  view  as 
well  as  the  technical. 

It  may  be  urged  that  no  time  can  be  allotted  in  the  cuni- 
cula  of  the  pressent  engineering  com-ses  ;■  that  commercial  and 
administrative  subjects  cannot  be  taught  by  lectures;  that 
such  subjects  are  proper  mattei-s  for  treatment  in  graduate 
lectures;  or  that  the  engineer's  employer  is  the  best-qualifi«l 
l->erson  to  impart  in.struction  to  him  in  commercial  and  ad- 
miiiistrative  subjects.  These  objections'  do  not  constitute  a 
eufficient  argument  for  the  retention  of  the  iwesent  schemes. 
The  matter  of  finding  time  is  solely  a  question  of  willingness 
to  view-  the  various  asi^eots  of  the  engineer's  re.sponsibihties 
and  work  in  then-  D-ue  perspective.  Those  w^ho  may  argue 
that  commercial  and  admiuistrative' subjects  cannot  be  taught 
by  lectures,  are  invited  to  examine  and  consider  the  means 
that  have  been  adopted  at  our  imiversities  and  other  institu- 
tions in  order  to  assi-st  young  men  to  qualify  tliemselves  foi- 
IX)sitions  connected  with  the  administrative  posts  in  the 
piubUc  .9ei-vice.  A  know'ledge  of  commercial  and  administra- 
tive subjects  can  be  acquired  by  every  engineering  student 
sufficient  to  enable  him  to  carry  on  until  experience  comes 
to  his  aid. 

The  argument  tliat  instruction  in  coinmercial  and  adminis- 
trative subjects  is  a  matter  exclusively  for  graduate  lectures 
is  really  untenable,  and  employers  are  rarely  in  a  pfxsition 
to  afford  to  their  eniployes  insti-uction  m  commercial  and 
administrative  subjects  systematically,  even  .should  they  be 
willing  to  undertake  the  responsibility,  which  is  extremely 
doubtful.  There  is  a  tendency  on  the  part  of  m.iny  engineer- 
ing students  to  despise  the  administrative  and  commercial 
aspects  of  engineering  work  and  to  consider  the  same  un- 
w-orfihy-  of  their  attention.  Therein  lies  a  serious  danger, 
unless  some  insti-uotion  is  given  in  the  subjects  in  question 
during  the  college  course. 
It  is  the  author's  opinion  that  the  preliminary  instruction 
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in  coumiercial  and  adniiuisuativo  subjeotfi  iii  ongineenngj 
courses  should  ext^jnd  at  least  to  the  uumbere  of  houi-s  slutedl 
below,  and  should  cover  the  clcmeuts  of  the  following  sub- 

Muiuberof  Hours'l 
Subjects.                                lustniction. 
ill)  Acc-ouutaucy   uud   book-keeping       S 

(b)  Aduiinistnition  and  organisation     ^ 

(c)  Coiumercial   law        *■' 

(J)  Pepri.viatiou ••■      '- 

((•)  listiiiiatiii;.'   ami    w ritiuy   uf  si)ecihcatii»ns    i-S. 


Tola!  number  of  hours'  instruction  during 
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A  brief  outline  is  given  in  an  appendix  of  the  scope  of  tlae 
pR-lirainarv   instruction   in    the  above  subjects   which,   it   is 
rt-coinineuded,    sliould  ,be   given,   and    a  sliorl   list  of   work.^ 
(l.-aluig    with    commercial    iUid    adiniiiistrativc    sul)jects    haBJ 
itl«)  been  prep;ued.     Tlie  ideal  method  of  teaclnng  eiiganeea-1 
in;j  would  be  always  to  give  the  instruction  in  the  pi-.utuej 
and    the    theory    simultaneously.    In    the    I  nited    Stnt. - 
America   in    connection     with     the     so-called     "  co nin  r:i 
svstem,"  the  courses  are  so  arranged  that  the  students  -|i.  n.l, 
liVst,  one  week  at  the  works  of  a  manufacturing  undci  lakinL;.' 
and   the   next   week   in   the   college,   this   weekly   aJl.i  lutim; 
of  |irac.tical  and  theoretical  work  being  kept  up  dm-iug   tin 
whole  period  of  the  engiuetn-ing  course.     The   "  fO-orHyativel 
Kvstem  "  is  but  a  highly   dev<'lui>ed  form  of  the   "  siindwichl 
svstem  "   inti-otluced  some   yea.rs  ago  into  this  coiuitry.      ItJ 
appears  to  be  desii-able,  certainly  in  the  cai«  of  the  engineer- 
ing  schools   ajid    colleges   situated    in    the    great    industnall 
centres,    that   a   very   considerable  elTort   .should   be  made   tol 
introduce  "  co-oi>erative  com-se.s  "  into  this  country.  I 

In  many  branches  of  engineering  eystematic  practicall 
training  iii  tliei  workshop  is  as  indi,spensable  to  the  studentj 
as  the  regular-  instruction  in  the  engineering  subjects  given|[ 
in  schools  and  colleges.  Some  manufactirring  firms  havt 
adopted  the  very  wif>e  and  iratriotic  policy  of  receiving  asj 
pupils  young  men,  who  have  been  s-uit«bly  educated  for  the 
ongineoring  profession,  into  their  workshops  without  the 
pavment  of  a  premium.  If  this  ixjlicy  be  adopted  universallyl 
by'  all  manufaotui-ing  finns  throughout  the  British  Isles,  itl 
would  prove  of  incalculable  advantage  to  British  industry. I 
Engineering  students  must,  whilst  studying  (ecbnology,  bel 
encouraged  to  improve  their  general  education  by  widening^ 
their  knowledge  of  the  world  and  its  affairs  and  by  the  study! 
of  foi-eign  languages.  One  of  the  most  impoi-tant  qualifica-l 
tions  needed  in  a  modena  engineer  consists  in  a  command  ofl 
the  English  language,  and  a  facility  to  give  expiressian  tol 
(his  thoughts  through  its  medium  vnth  clearness,  conciseness,! 
and  completeness,  in  speech  as  well  as  on  i»,per.  Great  1 
.issues,  involving  considerable  sums  of  money,  sometimes 
depend  upon  the  choice  that  is  made  of  particular  words  and 
their  collocation  in  a  I'ecord. 

APPENDIX    I.  £ 

Estimate  of  Qdalific.\tions  Needed  by  Certain  Grades  of 
Officials  in  Two  Types  of  Particular  Engineering 

Undertakings.  t 


Ad- 


Grade. 


l.'i 

5 



5 

35 

a;l 

1.5 

— 

5 

'25 

40 

90 

10 

5 

'25 

40 

20 

10 

5 

'25 

45 

1.5 

10 

0 

'.a 

4.'i 

15 

10 

5 

ii5 

in 

40 

0 

5 

35 

1,5 

.S5 

10 

5 

35 



65 

10 

5 

'20 

— 

70 

10 

0 
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«jience  alono  will  do  little  l»  provide  British  iudustiic.s  vvith 
the  class  of  men  requiicd  to  conduct  technical  cntei-prisoa 
with  sufficient  skill  and  in  the  spiiiC  of  progressive  know- 
ledge; iho  quahlK-ations  that  arc  lu-uded  in  the  loadoi's  ol 
iudiLsti-y  consist  in  a  combination  of  high  «oientific  attain- 
ments and  prolicient  l<-chnical  knowledge.  Henc-c  it  is  from 
the  ranks  of  tluic  en-agcd  on  the  technical  .sides  of  tbe  mi- 
iwtaiit  industrial  und.n-takmgs  of  the  country  that  the  wcJe»-.- 
tion  .4iould  in  tin-  future  l>e  largely  made  of  those  who  aro 

.  take  supivm.-  c.ntiiil   of  Great  Britain's  technical  enter 
pri.ses. 

The  question  of  lln'  education  and  training  of  the  en- 
gineer is  clo-scly  a.s.s<)ciat<-<l  with  that  of  his  status.  Undeo-  ■ 
present  circumstances  anyone  may,  without  offending  agadnst  ] 
the  laws  of  the  Land,  hold  liim.sidf  out  to  be  an  engineer,  !; 
althuugh  he  may  never  hav<-.  made  any  study  of  engine<'j-ing  ji 
Milijeet.-j;  mM|Ualilied  pnielitioners  in  <Migineeiring  liave  S 
hiMiij-dit  discnniit  on  lli<'  pi(>lVw.sion  in  the  pa.st,  and  will  1 
.■(iiitinue  to  ilo  .*>  until  ste.ps  are  taken  to  put  a  .stop  to  their  | 
activities.  The  author  is  of  opinion  that  the  constitution  of  J 
a  General  Engimviing  C/ouiicil,  ]>os.««>ssing  .st^itutory  ]K>wers  J 
an.'ilogous  to  those  of  the  Cioneral  Medical  C<iuneil,  woiuld  fi 
not  only  lie  of  bcTwdit  to  the  enginecriug  pi'ofeasdon,  but  also  j 
i)f  advantai^e  to  the  public  at  large. 


a--        _ 


Cus-     Book- 
Pinan-    Com-    Tech-    todian-  keep-  minis- 
ciaU    mercial.  nical.     ship.      ing.   trative.' 

Tramway   Undertaking.  %         %       %         %        %      % 

General   manager  ...  10         5        25         5         5        50 

Chief   engineer        2i        5        40         -li        5        45 

Power  station  engineer  ...  —         5        40       10        10        35 

A.ssistant  p.s.   engineer...  —         5        45        10        10       30 

Charge  shift  engineer-    ...  —         '2 J      8"24        5         5         5 

Poi-eman  —       —        So         5         '.j         8 

Traffic   manager     5        10        10       15        15        4o 

Development    supt.         ...      5        35         5        —       30        2o 

Operation    supt 5        15        10       25        ;10        3.3 

Divisional  traffic  supt.  ...  5  15  10  25  10  38 
Permanentway  engineer ..  5  10  35  10  5  3a 
Assistant  p.w.  engineer    ...      5  5        30        '20         5       35 

Foreman  —         5        50        20       —       2o 

Manufacturing  company. 

Managing    dii-ector         ...  40 

Conunercial   managei-     ...  "20 

Manager     traction     dept.  — 

Manager  cent.   stn.    dept.  — 

Manager     supphes     dept.  — 

Manager   lamp   dept.      ...  — 

Chief  engineer       5 

Works   manager     — 

Foreman  — 

Inspector         — 

The  competitors  of  Gre^t  Britain  in  the  coming  economic 
struggle  wLU  take  care  not  to  leave  unutUised  any  w^.pon 
of  economic  w-arfare  likely  to  prove  of  advantage  to  them. 
Clearly,  under  these  circumstances,  what  will  be  wanted 
in  the  leaders  in  commerce  and  industiT  wOl  be  not  only 
high  imaginative  pOT'er,  but  also  the  skill  to  secure  "  unity 
of  purpose  "  in  those  imder  them  bv  the  direction  of  their 
efforts  into  the  most  effective  channels;  a  .scientific  education 
and  technical  training  of  a  suitable  kind  are  a.s  essential  to 
them   as  to  the  engineer.     A   mere  theoretical   knowledge  ol 


Discussion. 
Mr.  A.  P.  M.  Flemi.ng,  O.B.E.,  in  opening  the  discuisaiun, 
s;iid  that  the  author  Iwd  thrown  new  Mght  on  a  very  con- 
troversial sulijeet.  lie  tlidiight  the  author  had  a<lvoc-atcd  the 
adoption  of  liviviu'ii  |.i;i.  lire  withmit  tirst  dtily  considering  the 
sixx-ial  cliaiM.  i.ii~ii,^  ,,l  Hillerent  peoples;  what  was  good 
for  one  was  ih.i  n.  r,-,-:ii  i1\  sh  lor  the  oIIkm'.  He  did  not 
.agree  that  tr.lini,;;!  m^i  i  urtiMi  iMnild  be  restricted,  on  the 
contrary,  he  tlHuiulii  ii  -lioiiM  he  intensified.  Sjx'cial  univer- 
sity ti-aining  hail  the  dis:iilv;ijit;i-e  that  it  did  not  allow  of 
men  rising  from  the  i\uu\<>.  it  w.i-  d.-sirable,  in  his  opinion, 
that  men  should  have  th  ■  e|.p,  ninnty  of  so  rising.  Per- 
sonally he  iwefeu-ed  a  geiNivil  mther  iha.n  -.i  .siKi-iali.st  en- 
gineer, he  thought  a  man  who  kni'W  .sonicUiing  ab()iit  .seve,ral 
branches  of  engineering  would  be  much  more  usi'ful  thaji  a, 
man  who  specialised  in  one  and  only  one  branch.  With 
regard  to  practical  training,  he  did  not  tliink  the  aim  alioul<l 
be  to  impart  six'cial  knowledge,  it  should  ratliei-  serve  to 
bring  the  student  into  contact  with  the  inany  .sides  of  his 
profesion  and  famjhai-ise  hun  with  a  wide  nmtje  ,,r  work. 
He  objected  to  the  premimu  isyvtem.  it  lectin  t<'d  iipprentier- 
.ship  to  thos<',  who  could  pay,  ami  thi'  man  wIid  emild  iKrlafford 
the  necessary  premium  was  out  of  it  altogether;  that  vvaes 
not  as  it  should  be. 

Mr.  R.  S.  Allen  thought  the  author  had  made  out  a  strong 

case  for  the  broader  trainmg  of  the  engineer.    Out  of  evei-y 

ten  men   trained  under  the  iJiiesent  system,  the  tenth  man 

wo^'dld  probably   be  the  only  lucky  one  to  reach  success  at 

the   completiou   of   his  tradxdng.    In    the   speaker's  opinion, 

If    the  college  course  should  not  aim  at  teaching  facts,  but  rathctr 

■I'    it  shoidd  teach  the  student  how  to  learn  in  after  hfe.    Book- 

■ '    keeping  and  accountancy  came  imder  the  heading  of  mathe- 

ip    matics,  and,  as  such,  should  be  taught  at  .school  before  the 

■:    student  reached   college.    He  noticed  that  in  the  pa,per  no 

"    mention  had  been  made  of  tact,  that  was  a  very  .strong  point 

m  admin isiti-ation,  but  uufoi-tunately  it  could  not  be  taught. 

The    ti-aining   of    an   engineer    should    be    divided    into   two 

perimls,  first  should  come  the  works  training,  to  be  followed 

by    the   college    course;    the   two   l>eriods   being   quite   sepa- 

i-ate.     He    did   not   agree   wdth   either   the   author's   or   Mr. 

Fleming's  views  as  to  the  payment  of  premiums.    The  ti^in- 

mg  of   a  fiicchamic   was  entirely   different   from   that   of  an 

engineer,  ajul  it  was  a  mistake  to  try  to  equahso  them.    If  a 

man  desired  to  give  his  son  a  higher  training,  he  should  bo 

able  to  do  so  by  paying  for  it. 

Dr.  W.  H.  Eccles  said  that  the  author  had  made  charges 
a.gadn.st  the  teachers  which  he  did  not  think  wej-e  jus-tified. 
He  dii-ected  attention  to  the  move  in  the  rinht  direction 
which  had  ali'eady  been  made  at  Manchester  connected  with 
the  training  of  engineers.  In  tliis  country  there  was  con- 
.siderable  hesitation  before  new  procedures  were  adopted ;  it 
was  often  preferred  to  try  new  schemes  on  someone  else  first 
to  see  how  they  worked.  He  thought  the  iieason  why  thoy 
were  late  in  moving  was  that  they  were  slow  to  appreciate 
the  benefits  that  would  accrue  from  the  suggested  innova- 
tions. The  author  had  blamed  the  teacher.s  for  inertia,  but 
he,  the  speaker,  considered  that  conservatism  mostly  came 
from  the  other  side.  On  the  whole,  the  author  had  his  entire 
support,  the  matter  was  a  national  one.  and  most  urgent. 

Prof.  E.  W.  Marchant  said  that  some  of  his  points  had 
been  covered  by  the  previous  speaker,  with  whom  he  agreed, 
that  conservatism  caane  from  the  other  side.  In  his  oiiinion, 
the  authoi-  had  been  much  too  hard  on  the  professors.  With 
regard  to  book-keeping,  accountancy,  and  administi-ation.  he 
thouglit  that  tliese  subjects  couid  be  much  better  taught  at 
school  before  the  student  i-e^ched  college.  He  thought  that 
adinmistrative  abihty  would  be  highly  develoiped  in  aU  those 
young  men  who  had  served  in  the  Army;  during  theii"  period 
of  service  such  men  had  seen  more  of  the  world  9nd  its 
wavs  as  well  as  of  the  handhng  of  men  than  they  would 
have  done  in  double  the  time  in  the  ordinary  com-se  of 
events.  With  the  statement  that  students  .speciaUsed  too 
much  in  technoh^n-  he  did  not  agree;  on  tlie  contrary,  he 
tliought   thev   should   six'cailife   more   than    they    did.     It  was 
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lamentable  that  in  the  past  a  large  proportion  of  ttie 
de.signei-a  in  large  fii-ms  had  not  been  Englishmen,  and  he 
thought  the  eolWge.s  should  see  to  it  that  that  atate  of  affaii'.s 
\va«  changed.  He  did  not  favour  the  educational  "  .-sind- 
wich  "  syst-em;  as  Dr.  Eccles  had  said,  it  involved  frequent 
interruptions  to  and  changes  over  from  one  division  to 
another  of  the  training,  which  had  a  disturbing  influence, 
and  re.?ulted  in  loss  of  time.  In  his  opinion,  the  pa\nutnt 
nf  premiimi.-i  ehould  be  ab(3lished ;  no  .student  of  the.  college 
with  wliich  lie  \va^  lunnccted  liad  ever  la.ved  a  premium, 
lie  thought  the  aliohtioii  of  premiums  would  result  in  tlw; 
best  mem  getting  the  trajuing,  and  not  only  thase  who  could 
jmy  for  it.  He  a.dvoc-ated  more  attention  beinc  paid  to 
t^eneral  education,  especially  during  the  last  few  years  sx, 
school.  Those  years  were  very  valuable;  the  impressions 
gained  during  those  yeais  had  an  important  influence  on  the 
students'  later  college  life. 

Mr.  A.  P.  TnoTTER  .said  that  too  much  time  in  the  college 
counse-s  was  given  t<3  the  teaching  of  details;  it  frequently 
liapi>ened  that  aimost  Ijefore  die  design  of  a  certain  article 
«ns  completed  it  c-ould  almost  be  considered  to  be  out  of 
date,  .stwnetliiug  newer  having  appeared  in  the  meanwhile. 
Therefore  detaals  should  be  left  alone,  and  he  thought  a 
more  general  training  would  be  found  more  useful.  He 
noticed  that  nothing  had  been  said  about  costing  the  paper; 
that  was  a.  most  important  subject,  ignorance  of  ^\"tiich 
lead  to  very  serious  results.  After  all,  the  success  of  an 
engineer  was  to-day  judged  by  the  economic  results  achieved, 
and  his  training  diould  be  carried  out  accordingly. 

Prof.  G.  W.  0.  PIowE  explained  that  at  the  college  with 
which  he  was  connected,  a,  course  deahng  with  book-keeping 
and  workshop  accoimting  was  given  to  all  third-year  students, 
and  it^had  been  found  to  be  a  valuable  and"  most  useful 
course.  He  said  if  they  attempted  to  increase  the  number 
of  hours  at  college  they  would  get  into  difficulties.  The 
engineeiing  syllabus  was  overcrowded  as  it  was,  and  new- 
subjects  w  ere  cropping  up  every  day,  each  of  which'  demanded 
its  own  hne  of  instruction.  Students  sx)ent  no  longex  to-day 
over  their  training  thau  they  did  twenty  years  ago,  and  yet 
they  were  supposed  to  know  more.  The  real  difficultj-  was 
to  know  what  subjects  to  sacrifice  in  order  to  find  the  time 
in  which  to  introduce  new  ones.  There  was  a  danger,  he 
thought,  in  taking  the  syllabus  of  an  American  univei-sdty 
at  its  face  value ;  in  the  United  States  they  gained  breadth 
by  saciificing  depth,  which  was  a  dangerous  procedure.  In 
has  opinion,  it  was  desu-able  to  have  depth  rather  than 
breadth. 

Mr.  J.  S.  HiGHFiELD  paid  tribute  to  the  author  for  biinging 
up  the  subject.  He  tihought  that  courses  of  instruotion 
should  deal  more  with  broad  principles  rather  than  with 
details.  A  series  of  lectures  on  what  the  student  ought  to 
do  when  he  left  college  would,  in  the  speaker's  opinion,  be 
most  valuable.  The  student  would  in  that  way  be  given, 
some  idea  of  what  he  would  have  to  do,  and  he  would  be 
able  to  ciose  what  to  do.  As  a  previous  speaker  had  pointed 
out,  the  author  had  made  no  mention  of  tact,  which  was 
most  important.  Such  things  as  the  chosing  of  a  staff  could 
not  be  taught  at  college.  Considerable  anxiety  had  been 
expressed  of  late  concerning  the  young  men  who  were  about 
to  return  to  civU  life  after  serving  m  the  Forces.  It  was 
contended  that  these  men  had  no  training,  and  that  they 
were  older  by  several  years  than  the  age  at  which  students 
usually  entered  college.  In  spite  of  all,  the  speaker  did  not 
think  there  was  cause  for  anxiety,  it  was  merely  a  case  of 
the  order  of  things  haWng  been  reversed.  Such  young  men 
had,  during  the  term  of  their  service,  learned  a  good  deal, 
which,  in  the  ordinary  course  of  events,  they  would  have 
had  to  learn  after  they  had  left  college.  As  a  result,  he  did 
not  think  they  ought  to  have  any  difficulty  in  acquiring  the 
necessary  technical  knowledge  in  a  comparatively  short  time, 
and  he  did  not  see  why  they  should  not  be  able  to  hold 
their  own  with  men  who  had  tniveUed  the  other  way  roimd 
— those  who  had  gone  to  c-ollege  first  and  then  learned  the 
ways  of  the  world  later. 

Other  .si)eakers  contended  that  the  courses  suggested  in 
the  paper  were  too  short,  and  that  what  was  being  done 
in  America  must  not  be  neglected.  It  was  appreciated  that 
•British  engineers  were  second  to  none,  and  it  was  therefore 
contended  that  professors  had  been  teaching  aU  along — 
though  perhaps  unconsciously — exactly  what  the  paper  was 
now  ladvocating.  The  teaching  of  method  and  right  thinking 
was  emphasised,  also  that  care  should  be  exercised  when 
changes,  if  any,  were  made.  It  was  pointed  out  that 
students  duiing  their  period  of  technical  training  often 
despised  the  commercial  side  of  engineering,  and  it  was 
urged  that  the  tendency  should  be  corrected,  lie  importance 
of  having  a,  thorough  command  of  the  Enghsh  language  was 
dealt  with,  it  bemg  explained  that  it  was  necessary  for  an 
engineer  to  be  able  to  convey  to  others  his  meaning  exactly 
and  clearly.  It  was  very  often  a  lack  of  conunand  of  the 
Enghsh  language  that  led  engineers  into  court. 

The  Author,  in  reserving  his  full  reply  to  the  discussion 
for  pubhca.tion  in  the  Journal  of  the  Institution,  said  tha* 
in  writing  any  paper  much  was  necessarily  based  on  personal 
experience,  and  he  had  found  that  in  foreign  ctrantiies  the 
commercial  qualifications  of  engineers  were  appreciated,  and 
given  mucJi  more  con-sideration  than  in  this  coimtry.  He 
did  not  advocate  the  makmg  of  engineeirs  into  specialists,  he 
wished  sign-posts  to  be  erected  to  point  out  the  quickest 
way  to  the  necessary  knowledge. 


THE     SUPPLY     OF     SINQLE-PMASE     POWER 
FROM     THREE-PHASE     SYSTEMS. 


Tiit  yui)ei-  by  pKui  .  Mills  W.\lklk  was  read  and  diicu.?icd 
at  the  >;orth-Westem  TeiTitorial  Centre  of  the  Institction 
Of  Electrical  Engineers  on  January  '.Bth.  An  abstract  of 
the  pa]M>r  appeared  in  the  Electrical  .REVIEW  of  December 
|:ith,  and  '20tii,  1918.        "^ 

Mr.  .\vKi;s  said  that  static  condeasers  had  been  very  much 
improved  in  recent  years,  and  at  a  reasonable  cost,  if  not  of 
a  reasonable  hulk,  tliey  could  l:>e  produced  quite  sa.tisfaotoiily. 
But  one  trouble  was  that  the  static  condenser  was  not 
flexible  except  with  a  large  amount  of  switch  gear.  It  was 
pointed  out  in  the  jxiper  that  if  one  had  a  static  c»ndens9ex 
to  con-ect  the  l)alancing  of  the  phases,  when  the  unbalanced 
load  was  thi;own  off,  the  sta.tic  tondenser  (being  imbalauoed 
in  the  opposite  direction)  made  the  phases  just  as  unbalanced 
as  they  would  be  without  the  correction  with  the  unbalanced 
load  on  in  the  opposite  direction.  That  was  rather  a  serious 
proposition.  If  one  had  more  than  one  furnace  and  used 
static  condensers,  it  would  mean  either  a  good  deal  of  con- 
tinuous switching  in  and  out  or  else  the  load  would  be 
c-ontinually  balanced  and  unbalanced  in  various  dii'ections. 
A  consulting  cx>Uiei-\-  engineer  who  had  had  .static  con- 
densers to  correct  the  powei-  factor  of  the  feedei-s  in  his 
mine  proix>sed  to  throw  them  out  and  put  in  synchronous 
rotating  machinery  to  do  the  s;niie  work.  With  regaa'd 
to  electric  furnace  work,  one  of  the  limiting  features 
was  the  amount  of  power  one  could  use  per  carbon 
electrode.  At  present  the  limiting  size  to  which  the 
electrode  could  be  made  was  something  hke  16  in.  or  18  in. 
.square  for  the  compressed  coke  electrodes,  and  12  in.  for  the 
graphitic.  This  meant  that  at  the  ordinary  voltages  of  about 
5(_)0  one  could  use  about  401  kw.  jier  electrode.  If  the  single- 
phase  furnace  with  a  single  electrode  was  adopted,  it  seemed 
to  him  that  they  were  going  in  for  rather  small  fm-naces,  and 
the  other  furnaces  using  3,  i,  6,  or  8  electrodes  would  stand 
a  better  chance — w'here  very  considerable  powers cotfld  boused 
in  one  furnace.  For  a  small  fumace  hke  this,  with  double 
the  voltage,  they  could  go  up  to  perhaps  800  KW.  It  would 
be  used  chiefly,  he  supposed,  for  refining  purposes,  and  that 
not  on  a  very  large  scale.  If,  then,  they  were  going  to  be 
limited  to  furnaces  of  400  to  800  KW.  capacity  he  did  not 
know  whether  a  machine  of  this  construction  w'as  going  to 
be  of  any  great  advantage. 

Mr.  Ohadwick  described  a  method  of  balancing  with  series 
transfoi-mers   and   a   synchronous  motor. 

Mr.  SCHAFFER  suggested  that  by  using  a  synchronous  motor 
instead  of  a  condenser,  and  by  over-exciting  it,  the  necessary- 
balancing  effect  would  be  protluced  automatically,  without 
the  use  of  intricate  sw-itchgear. 

Mr.  Stock  said  the  question  was  discussed  a  few  months 
ago    whether   the    single-phase   system    wotild    be    useful    in 
large  units,  the  idea  being  that  the  electi-ode  would  largedy 
tx>ntrol   the   amount   of    current    which    could    be    put    into 
the  furnace.     That  was  i>erfectly  c-oiTect,  but  in  the  system 
which  Mr.  Snyder  had  introduced  to  the  steel-making  world 
a    rather    high    voltage    w-as    used    Which    enabled    them    to 
carry  quite  a  large  amoimt  of  power  in  a  single  electrode. 
He  did  not  think  that  at  pi-esent  there  was  any  reason  why 
the  furnace  should  not  be  built  to  use,  say,  2,500  Kw.,  which 
woidd    approximately    mean    about    1.5    tons    cai^acity.    He 
held  that  any  furnace  w-hich  would  w'ork  at  all  would  make 
equally   good  steel,   and   entirely   disagreed   with   any   claim 
that  either  j-wlyphase  or  single-phase  furnaces  would  make 
better   qualities  of  steel   than    the  other.     If   that   were  the 
case,   it   w-as  obvious  that  the  steel   maier  had   to  look   to 
e<_-onomy  as  the  only  guide  for  the  selection   of  a  fui-nace. 
Economy  could  be  brought  about  in  three  directions.    First 
of  all  the  condition  that  the  steel  maker  looked  for  w-as  a 
fairly  economical  power  consumption.    Secondly,  he  examined 
his  electrode   consumption.     Thirdly,   there   was  the  cost  of 
maintaining   the   linings.    Apart   from    those   things   he   did 
not  see  that  there  was  vejy  much  to  consider  in  any  tj-pe 
of  furnace.    In  the  arc  type  of  fumace  the  obvious  positdon  to 
introduce  the  heat  was  in  the  centre  of  the  fumace,  becau.se 
as  the  heat  travelled  towards  the  outside,  it  was  absorbed  as 
much  ais  possible  by   the  cha.rge  in  the  fumace.    For  that 
reason  Mr.  Snyder — and  he  agreed  witli  him — was  a  behever 
in  the  single-phase  system.     The  second  jxxnt  w-as  ihe  elec- 
trode consumption.     It  was  quite  obvious  that  if  they  could 
reduce  the  number  of  square  inches  of  electrode  exposed  to 
the  gases  in  the  fm-nace  they  reduced  the  diametetr  of  it.    Tha 
electrode  consumption  was  govemed  by  the  amount  of  oxida- 
tion which  took  place  in  the  fumaae  itself,  and  this  princi- 
pally occurred  during  the  time  of  charging.     He  believed  it 
oould  be  shown  that  the  volatilisation  of  the  carbon  in  an 
electric  furnace  ran  about  1  lb.  of  electrode  per  ton  of  metal. 
Experiments   canied   out   in    single-phase   work    had    shown 
that  it  was  quite  possible  to  ojjerate  a  single-phase  furnace 
of  400   KW.   carpaoity   making,   say.   50  to  55  tons  of  metal 
per  week   w'ith  an  electrode  consiimption   under  0.6  lb.   per 
ton  of  metal  pi-oduced.    The  .normal  eJectrode  cost,  a  shilling 
a  lb.    This  was  undoubtedly  an  item  which  had  to  be  con- 
sidered in   choosing  the  type  of  furnace.       The  Ufe  of  the 
lining  was  entirely  dependent  upon  the  control  which  they 
had  ovei-  the  consuming  power  of  tlie  fumace.     Given  proper 
conti'ol  thea-e  was  no  doubt  that  the  linings  could  be  uiada 
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to  stand  up  <fo>r  quite  a  respectable  pei-iod.  They  had  at 
preseat  four  furnaces  operating  at  Bradford,  and  were  able 
to  product  at  ieast  "iOO  tons  of  steel  a  week,  workin?  for  a 
week  without  ;iny  repaij-  whatevea-.  These  results  had  pix>- 
duccd  a  veiy  yo<xl  load  factor  on  the  furnace.  Ttie  metiio<l 
they  used  loi-  judjjiujj  the  load  factor  was  to  take  a  full  week 
of  seven  days,  multiply  the  hours  by  400  kw.,  and  divide 
that  by  tlic  number  of  units  used  to  produce  the  steel  during 
the  week,  o3  tons  multiplied  by  700  units  That  gave  a  load 
factor  .'omewhere  about  li  per  cent.  Those  were  the  only 
•onsideraliotis  wliich  In-  thought  one  would  }i<-  justified  ill 
re.;:.n,rdinf;  in  the  chr^ce  of  an  elcitric  luriiace.  (  )m<'  objecti«jii 
wliich  liad  been  raised  in  this  country  to  tlu-  Snyder  funisuK- 
or  the  siogle-phaiie  funiace  when  refining  wa.s  tlie  objet;t 
of  its  (>|xM-ition.  With  fnrnaces  of  this  ty|H'  the  thi-orotical 
loii.-Jucr.itions  which  gcJvomed  the  dc.^iiliiliuri.>Ning  of  tlic 
.^teel  wt're  these.  It  was  neoessary  to  prcKliu-e  a  melt  whidi 
ua.-i  entirely  deoxidi«;d  and  had  piiro  liiii.'  .^lag  above  it.  To 
achieve  this  condition  t'liey  must  have  u  vny  lugh  tcmix^ni- 
turi\  and  if,  as  would  tx-cur  with  the  Snyder  Uih;  of  furnace, 
they  Were  to  carry  out  the  refining  oj.ie.ratioiis  with  the  full 
voltage,  that  was  at  HKl-vdts  prcs.snre,  they  would  very 
soon  find  th.lt  the  arc  hiN-niue  drawn  out,  p<>s.sibly  to  the 
extent  of  LS  or  '^4  inches.  The  drawing-out  of  tlie  .ire  niu.st 
natuially  tluow  the  heat  from  it  iji  the  dij-e<:tion  of  the  roof, 
an<l  the  furnace  would  burn  down  and  s|»il  tlie  refining 
ii[>cr.i,foons.  It  had  been  foimd  .n<xvss-,iry  in  i-eliiiuig  opeira^ 
tions  to  woik  with  an  arc  of  not  more  tliaji  i^O  \olt«  pressuiv 
to  prevent  this  jnilling  out,  and  to  concentrate  the  generation 
of  heat  on  the  slag  itself.  To  anive  a.t  this  result  Dr. 
Walker  had  given  them  a  separate  drop,  w'h-ieh  allowed  thi'm 
to  drop  the  voltage  down  to  his  figure,  and  to  maintain  ii 
suthcient  inipedance  to  keep  the  matei-ial  hot,  and  undor 
these  conditions  refining  was  a  perfectly  feasible  operation. 

Ml.  BoiTOX  Sh\w  believed  that  in  .America  the  single- 
|.lui-,c  l'uiii:u,\v,i-;  a  very  attractive  prop<jsition .  from  the 
I  ni.Mui].  r  .-  |iiiii]i  III  \nu.  The  diminished  cousmnption  of 
.il.-<  iri-..lr,  and  tin-  li--,-ii.-cl  cost  of  lining,  were  j.xjints  in  its 
la.viiui-.  I'lom  the  riiitraJ-sfation  engineer's  [xjint  of  view 
it  was  certainly  not  very  attractive,  but  in  America,  wheme 
tlie  Snyder  fiiriiaee  had  betMi  in.stalled  to  a  considerable 
extent,  tlu'  lar.::.'  iii.wei-  niiniianies  did  not  olj^^-t  to  put  in 
liirnaws  to  u.m-  Niiigle-plias.'  with  a  three-i.iia.-c  .Net.  In  this 
country  at  the  intrcidiietion  of  the  sLngle.-j>ha.H-  fnniaoe  an 
objeetion  wa.-;  raisi-d  to  having  it  put  upon  the  supply  system 
uitliout  any  methcxl  of  balancing,  and  a  sort  of  compromise 
was  adopted.  Two  single-pha.s<^  riii-naces  we're  put  down  with 
translormers.  and  that  gave  a-  eertdn  amount  of  balanoing. 
In  ijiost  ca-<>s  a  charge' was  made  per  KW.-hoor  plus  a  charge 
foi-  niaxniuiMi  K.\.\.  '  It  wa«  easy  to  see  that  if  the  furnace 
gave  a  considerable  reactance  the  maximum  k.v..\.  would  be 
Q  very  high  figure.  The  cost  on  the  K.v..\.  charge  was  oon- 
siderably  higher.  In  the  ca.?e  of  the  balancing  of  a  numbei- 
of  furnaces  working  day  and  night  the  K.V..4.  cha.rge  wa.s 
less  in  proi>ortion  to  the  total  charges,  and  did  not  offer  the 
a*hantages  that  it  did  in  the  cflise  of  an  in.stallation  wher« 
the  load  was  intermittent.  In  the-  .=imall  powej-  sta.taons  the 
(jiiestion  of  balancing  was  very  importamt.  The  G<>nta-ail-.sita.- 
tion  engineer  would  oei-fainly  object  to  have  a  aing'le-phase 
fiiniace  put  dii'ectly  on  to  his  mains  without  any  qneetino  of 
balancing.  It  did  .say  a  great  deal  for  a  machine  if  it  oould 
do  this  .satisfactorily. 

Mr.  ANiifs  said  that  Professor  ^^■a^ker  in  iwrticular,  and 
some  other  writers  of  papers,  very  often  piovided  them  with 
new  \ie\vpoints.  For  instance,  he  had  a  large  amount  of 
Vmsine.ss  to  do  with  the  imdeveJoped  countries  of  South 
America,  particularly  Bolivia.  In  those  oouiitties,  if  thev  Itaid 
been  able  to  get  hold  of  a.  machine  of  this  .sort  they  would 
liave  been  able  to  dp  .something  whicnh  was  moist  difficult  to 
do.  espec-ially  during  the,  war.  Tlie.y  had  not  been  able  to 
get  hold  of  any  machinery  from  England,  and  the  conse- 
cpience  was  that  Japajnese.  and  American  machinei-v  had  been 
!>ouriiig  into  the  country.  In  Bolivia  the  ciax?-urasitaiices  they 
came  uj)  against,  were  q'uite  different  to  what  one  met  in 
tliis  aiiuntry.  For  instance,  co.st  did  not  matter  very  niuch. 
because  the  ti-an.si)ort  costs  were  generally  three  "or  four 
times  the  cost  of  the  plant;  the  main  consideration  w'as 
w'hether  they  could  do  the  work,  and  they  generally  could 
do  it  with  electrital  luachinerv  wiiere  they  conld  not  do  it 
with  anything  else.  He  would  like  to  hear  more  of  a  prac- 
ti<-al  nature  from  people  who  had  been  u.'si.ng  static  con- 
derusers  and  sjaichromous  motors  as  conecting  a-nd  balancing 
machines.  There  had  been  two  cases  just  recently  where 
they  could  have  u.sed  them  ix'.rfectlv.  B<-Jivia.  was  a"  comitn' 
which  w-as  at  an  altitude  of  somethmg  Uke  three  mUes,  and 
the  Die.sd  gas  engine  was  the  only  pi-ime  mover  thev  couUl 
get  hold  of.  Coal  cast  a  tremendous  amomit— even  before  the 
war  it  went  up  to  about  £-15  a  ton— and  the  onlv  other  fuel 
wa.s  a  resinous  mos.-5  which  grew  on  the  mountain  .side  amd 
was  mostly  exhausted.  They  used  water  ix>wer  when  they  could 
get  it,  but  it  was  generally  not  of  much  value,  because  it 
was  so  faa-  distant,  and  in  such  remote  regions  that  they 
could  not  run  transmission  lines.  Thev  put  up  a  Diesel 
enguie  of  about  4-50  h.p.  (.sea-level  ratine)",  coupled  to  a  thi-ee- 
phase  alternator  for  mining  work.  The  engine,  of  cour.se, 
was  only  able  to  give  about  .-^50  h.p.  at  that  altitude,  and  they 
had  put  in  .an  alteniato-  that  would  develop  the  whole  of 
the  power  of  that  engine  at  that  altitude.  Then  thev  had 
a  complaint  troni  the  owner'  of  the  mme  sa>ing  the  engine 
wae  much  too  big  for  the  rating.    He  had  thieje-piiase  "induc- 


tion motors,  and  could  not  get  more  load  on  because  he  had 
already  chosen  llieui  faj'  too  laxge.  and  always  got  a  low 
powei-  factoi'.  The  trouble  was  that  the  low  powei'  factor 
hunply  sw-aaipcd  the  altoiiiator.  and  so  ho  s;iid,  "  I  can  do 
the  whole  of  the  work  with  two  cylindej-s.  but  what  is  the 
good  of  gi\ing  nic  an  aJtcjnator  that  will  not  do  that?  "  If 
they  could  have  got  hold  of  a  static  condenser,  or  a  machine 
of  Cliat  scj-t.  they  would  have  been  able  to  alter  the  position 
altogether  They  had  had  that  sort  of  trouble  on  more  than 
one  occasion  out  there  He  asked  the  engineers  of  this 
country  to  pay  a  little,  more  attention  Ut  these  new  fields 
in  the  export  world.  There  were  very  few  man ufactuiejs 
iiii  th'is  coUintr.\'  who  jvaliwd  that  thoiv  w<v|e  huge  fiWds 
abroad  which  at  pivsent  they  did  iH)t  touch.  The  only 
enterprising  jiooplc  hcixs  seemed  to  be  the  cotton  manufac- 
turers; ttiey  were  the  only  people  who  st^it  out  repixvsenta- 
tives  to  tiuvel  in  those  countries.  During  the  waa-  tihey  had 
been  sw'amped  with  Amerir.uis  in  per.^on  :  w ith  Jaixinese  in 
jVM'son  ;  they  lia<l  the  Ciermans  always  with  lliein;  but  they 
had  neveii-  had  a  single  Knglisli  linn  wliieli  had  lK>cn  about 
business  an  Peru,  Chile,  or  Bohvia.  He  would  like  people 
in  that  room  to  pay  a  little  more  attention  to  these  cwuntries, 
li(>i-an.s<^  now  w'as  the  time.  Tliis  matter  should  intej'est 
the  supj)liers  of  machinery,  wiio  .seemed  to  get  the  iiU'a  that 
tli«'  only  rules  they  had  to  fulfil  were  the  volbige  rules  of 
this  twiintrj'.  The  reason  wiiy  tliC!  (lermaiis  did  so  well  in 
tlie.se  countries  was  because  their  machinery  was  not  designed 
for  their  own  trade,  but  for  thiir  export  trade.  He  had 
had  the  gi\>atest  dilfieulty  in  geltJiig  British  manufacturers 
tt>  alter  theiir  design.s  or  modify  them  in  .some  way  oi'  other 
to  enable  him  to  .sell  them.  He  could  not  sell  them  merely 
beca'U.se  they  were  suitable  for  British  mines;  the  cia'cuni- 
stances   were   quite   different. 

Dr.  Cramp  did  not  understand  w'hy  Dr.  Walker  had  ruled 
out  a  rotating  balancing  transformei-  with  one  winding,  tak- 
ing in  the  thj-ee-pihase  power  into  one  winding  and  giving  out 
single-phase  po\ver  froni  the  same  winding,  and  then  trans- 
fonning  down  that  single-phase  po^\er  by  means  of  a  single- 
phase  translonnei .  and  balancing  by  means  .similar  to  thase 
whioh  Prof.  Walker  himself  employed.  There  did  not  .seem 
to  be  any  re;ison  w'hy  that  type  of  machine  should  not  work 
quite,  as  well  as  the  proposal  put  foi-ward,  and  it  would  be  a 
good  deal  chea,per  to  set  at  w'ork.  i'as.sibly  it  would  be  clieapor 
to  build.  The  .author  sliowed  that  there  was  a  gi'cat  advan- 
tage in  having  only  two  electrodes  instead  of  three,  but  the 
disadvantage  which  Prof.  Walker  ix)intcd  out  of  a  break- 
down across  the  roof,  due  to  the  fact  that  there  was  a.  poten- 
tial difference  between  the  pair  of  carbons  situated  there 
was  offset  to  a  certain  extent  by  the  ease  with  which  the 
furnace  could  be  started.  He  was  told  liy  the  users  of  these 
fm-naoes  that  in  the  future  the  furnace  was  going  to 
be  used  much  more  for  refining  than  for  melting;  and  if 
that  were  so  the  advanta.ges  of  high  voltage  very  largely 
dLsappeamed.  They  could  easily  deal  with  15  tons  with 
•2,00(.>  KW.  with  a  three-phase  furnace.  Tlie  ix>wer-sta.tion 
engineers  with  whom  lie  had  had  to  deal  in  connection  with 
these  furnaces  had  complained  not  about  the  large  fluctua- 
tions of  power,  but  about  the  large  fluctuations  of  cunxsnt, 
if  the  current  was  more  or  less  wattless.  It  would  be  seen 
that  according  to  tlie  author's  fig.  '23  the  current  might 
vary  from  nothing  to  4,000  anii>ere5  although  the  powej 
vairied  very  much  less;  so  from  tdie  point  of  view  of  the 
power-.station  engineer  it  would  .seem  that  a  constant-cowTent 
machine  would  be  more  valuable  than  a  constant-power 
machine  foi-  this  class.  Professor  Walker  said  that  automatic 
regulators  were  not  found  to  be  sufficient  during  the  first 
twenty  minutes  after  the  funiace  had  lieen  staited  up  from 
coild,  and  it  wa.s  sometimes  nece,s.s;ijy  to  have  three  oi^eraitors 
(one  ;  t  the  iiegulating  wheel  of  <'ach  carbon)  with  their  eyes 
fixed  oiT  the  ammeter,  to  sci^ew  up  and  down  the  carbons 
eveiw  few  seconds  in  order  to  keep  the  ciuTents  appro.xi- 
niately  balanced.  Evidently  the  author  of  the  paper  had 
not  seen  the  regulator  that  had  been  reoently  introduced  to 
cover  that  very  point,  by  means  of  which,  on  the  carbon 
being  hfted  out,  the  fiimace  circuit  was  closed,  and  the 
furnace  was  left  absolutely  to  it.self,  and  the  carbons  came 
down  gj-adually  on  to  the  material.  The  only  condition  under 
which  that  regulator  was  not  very  sa.tisfactory  was  in  con- 
nectjon  with  new  carbons;  if  they  were  treated  in  that  way 
new  cai-bonis  were  apt  to  split  the  fiii-st  time  they  weiie  heated. 

Professor  WAiiKER,  in  reply,  said  that  in  the  actual  per- 
formance of  tlic  machine  not  much  depended  upon  the  little 
leakages  acro.ss  the  .slots.  The  main  portion  of  the  leakage 
occune.d  between  the  nari'ow  places  which  were  only  5  can. 
long.  The  main  point  that  he  wanted  to  make  in  canneeticai 
with  the  Snyder  aiTangement  of  the  reactance  was  obtaining 
'.stability.  TJixm  that  the  intc^giity  of  the  lining  depended. 
)Vhen  they  introduced  the  balancer  they  got  not  only  a-  small 
input  of  power  but  also  a  small  input  of  current.  There 
was  no  rea-son  why  they  should  not  have  a  single-phase 
furnace  with  as  many  carbons  as  they  liked.  They  might 
take  six  carbons  and  have  a  furnace  occupying  a.  large 
amount  of  floor  space.  The  starting  was  done  by  an  electrode 
at  the  bottom.  There  was  no  diffic;idty  in  staating,  whether 
it  were  a  sihca  and  acid  lining  or  a  basic  lining.  Furnaces 
wexe  used  both  for  melting  a,iid  for  refin.ing.  In  all 
the  electric  furnaces  in  this  country  that  he  had  seen  they 
flid  their  melting  first,  and  then  their  refining.  The  meltLng 
furnace  wajs.the  one  which  took  the  power,  therefore  it  was 
a  very  great" 'a"dvantage  to  be  able  to  melt  at  a  high  voltag*!. , 
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NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Headers  are  invited  to  submit  particulars  of  Ttew  or  improved 
devices  and  apparatus,  which  uiill  he  published  if  considered  of 
sufficient  interest. 

Battery    Charging    Equipment. 

The  attention  now  being  given  to  elective  vehicles  and 
theii'  gix)\ving  popularity  make  the  contents  of  a  new  leaflet 
(No.  V80)  issued  by  the  Igranic  Electric  Co.,  Ltd.,  147. 
Queen  \  ictoria  Street,  London,  of  interest,  dealing  a*  it 
does   with  electric-vehicle  battery-ciarging  equipment. 

The  imivei-sil,  unit  tyxte,  charging  panels  (tig.  1)  with  self- 
containetl  rheostats  consist  ol  a.  munber  of  unit  sections  (tig. 
2)  a.sseinbled  in  frames.  The  sections  are  only  24  in.  wide,  by 
10  in.  high  by  2(1  in.  deep.  InstaUatiion  is  easy  aed  additions 
caji  be  made  at  any  time.  The  paaels  are  designed  for  use 
(111  both  two-wire  and  three-wire  cii-cuits,  and  the  unit  c<iin- 
.struction  pei-mits  of  meeting  special  requirements.  A  charg- 
ing section  (fig.  2)  canies  tlie  rheostat  contacts  and  sliding 
binish ;  a  low  current  uLrcuit-breake.r  at  the  left-hand  .side; 
an  instrument  switch,  at  the  right;  a  pilot  lajnp,  and 
a  grid  type  resi.?tanoe.  which  is  mounted  on  the  back.  Two 
sftandard  fronts  ai'e  made,  one  having  a  maximum  rating  oi 
00  amperes  and  the  otlier  180  ampea-es.  For  the  90-amiJere 
front  renewable  button  contacts  and  shoe  contact  bru.sh  aii'c 
provided.  For  the  L'^fJ-ampere  front  the  .sUchng  lii-ush  is  of 
laniinated  copiXM'  and  renewable  corttact  segments  or  plates 
are  used  instead  of  buttons.  The  sliding  bi-ush  supix)rt<'il 
by  a  guide  rod  moves  smoothly  over  the  contacts. 

Each  rheostat  section  wdth  its  resistance  is  a-  complete  uiiii 
in  itself.  It  is  attached  by  bolts  to  the  frame,  .unl  Mlt.i- 
disconnecting  from  the  bus-baT  can  be  readily  i-<tii..\.m|  il 
these  bolts  ai'e  taken  out.  The  low  ciuTent  cin  uit-liicakri 
mounted  at  the  •  left  has  a-  laminated  brush  main 
contact  and  auxiliary  aircmg  points.  It  is  interlocked  with 
the  rhecstat  so  that  it  cannot  be  closed  excepft  when  file 
sUding  brush  is  moved  to  the  position  of  "  all  ivsaistance  in." 
It  can  then  be  closed,  and  a  small  magnet  in  series 
with  the  charging  circuit  liold.s  it  in  thi.s  jxasition  unless  the 
charging  voltage  falls  to  a  value  less  than  the  ba^ttery  voltage 
or  in  ca.,'5e  the  ser%'ice  fuses  should  be  Mown,  when  it  acts 
as  a  line  switch.  The  instrmue.nt  switc.h  is  a  three-ix>.'-iiti(sii 
switch,  havmg  "open,"  "closed,"  and  "reading"  ix>.siti<>ns. 
\Mien  in  the  "  open  "  position  the  circuiit  to  the  battery  is 
broken;  moving  to  the  "closed"  ix>sibion  completes  this 
circuit — and  when  in  the  "  reading  "  pasition  the  meter, 
moiuited  on  a  swinging  bracket,  is  connected  to  the  batt'Cirv 


if  the  battery  lcad.s  are  not  iwpperly  connected,  this  fact  n  ill 
be  apparent  by  the  deflection  of  the  nee<Ue  in.  the  reverse 
direction  or  off  the  scale.  As.suming  that  the  connections 
are  propeaiy  made,  the  low-ouiTont  circuit  breaker  .should 
then  be  closed  and  the  rheostaj  slider  moved  forward,  in- 
creasing the  charging  cuiTent  until  the  derived  amperage  is 
obtained  as  in  cheated  on  the  ammeter.  The  instrument 
switch  should  then  be  released,  when  its  spring  will  move 
it  back  to  the  "  closed  "  position.,  thus  allowing  the  charge 
to,  continue,  but  disconnecting  the  instruments  from  the 
circuit.  The  hne  and  Ijattery  con,nections  are  aU  at  the 
back,  on  the  outside  of  the  frame,  making  the  instrallation 
work  very  easy,  and  as  the  ap])aratus  is  all  self-contained, 
there  is  no  a.ssemhling  and  rheo.stat  wiring  to  be  done  on  the 
job. 

Vacuum  Sweeper  for  Textile  Mills. 
The  portaWe  lirooniless  floor  sweeper  iUustrated  here\vith 
(fig.  3),-  whidli  is  spetiaily  designed  for  u.se  in  textile  mills, 
is  manufacturejl  by  M)i..  V.  u.i,iA\i  Fikth,  200,  Devon.shire 
Street.  Boston,  Mass.,  U.S.A.  ITie  motor  is  driven  by  an 
Edison  B-6,,  t)-cell  stoi-age  battery,  which  will  continue  to 
operate,  the  s'.^nepel■  at  nonual  oonstiint  sjieed  foi"  eight  or 
nine  hom;s  without  recharging.  The  motor,  which  is  of 
s    H.P.,   is   directly   connected     to    a     specially-designed   fan. 


^W**^-"- 


Fig.  3.— Bfoomless  Ikhir  S^^EF^ER. 

Overload  fuses.  Instrument  fuse.  Indicating  lamp. 


Reverse 

'WiU    Six-Circuit    Charging    Board 


l'>-:.tep  rheostat.  Meter-reading  switch. 

Fig.  2.— 90-AirpERE  Ch.4kging  Section 


circuit  indicating  the  voltage  of  the  batters'.  If  the  lo\\- 
current  cii-cuit-breaker  is  closed,  the  cuiTent  is  also  indicated 
on  the  ammeter  scale  of  the  instrument.  With  regard  to 
the  operation,  as.sume  that  all  switches  are  open,  the  rheo- 
stat slider  moved  to  the  left-hand  ixwition  and  the  batterv- 
connected  to  one  of  the  charging  circuits.  This  will  be 
indicated  by  the  lighting  of  the  pilot  lamp.  The  in.strament 
switch  can  then  be  moved  to  the  reading  position,  and  this 
will   show  the  voltage  of  the  batter\-  on   the  voltmeter,  and 


which  creates  a  suction  that  picks  up  the  sweepmgs  and 
delivers  ^hem  to  the  waste  receiver.  When  de.siiied.  the 
discharging  air  current  can  be  deflected  to  either  side  of  the 
machine,  and  can  be  regulated  to  force  the  sweepings  from 
under  machinery  into  alleys,  where  they  can  be  reached  by 
tile  machine.  Where  this  method  is  not  desirable,  a  flexible 
tube  and  sipecial  vacuum  sw^eeping  nozzle  ca.n  be/supphed, 
which  reaches  under  lihe  macbihery  and  i-emoves  the  waste 
by   saictdon.  • 
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M'oodhouse  Automatic  Clutches. 

Owing  to  tht'  war.  the  progress  of  the  Wnxlbouse  auto- 
matic cluti-h.  which  we  described  in  our  issue  of  Novembea- 
:^rd.  191l5.  has  been  much  hajupered,  but  the  (litlicultdee  have 
now  been  overcome,  and  Messhs.  WoodhoisK  &  Co.,  of 
Sanctuary  House.  Xi.  Tothill  Street,  S.W.I,  have  standaa- 
dised  a  series  of  sizes  from  i  to  80  H.r..  at  siXH'ds  from  400 
to  '2.7(10  n.r.M.  Special  sizes  aa-e  also  made,  aud  the  laa^gest 
.^>  fa  I-  put  in  sennce  being  rated  a*  500  h.p.  Tlieee  dutclies 
are  nuw  built  wholly  inside  the  puJley.>=.  in  a  gi-eutly  impawed 
form.  ;md  aix^  cxtreinely  simple  in  de^agn ;  their  special  \Tirtme 
is  that  they  leave  the  motor  entii-ely  free  of  load  up  to  a 
dctinito  predetermined  ajul  adjustable  speed,  and  then  take 
up  the  load  .smoothly  and  without  sliock,  the  drive  bedng 
purely  by  fi-iction.  Some  of  them,  we  understiiJid.  have  been 
in  use  for  over  four  years.  ;uid  have  never  required  renewals, 
the  wear  bemg  negligible.  Obviously  they  arc  particularly 
suitable  for  sfcwting  squiiTel-cage  motors,  single-phase  or 
ixilypliase.  iuid  they  have  the  advantage  that  tlie  rusli  of 
current  at  .stiirtiiig  is  uunimL*vl.  and  the  stsirter  may  be  of 
the  srimple.st  and  most  inexpensive  type — the  motor  may,  in 
f.ict.  l)e  swit.che«l  diivi-t  on  tlie  mains  up  to  at  leasrt  10  h,p.— 
si>  that  the  extra  cost  nf  a  slip-ring  motor  and  ordinary 
starter  is  eliminated.  There  is  no  risk  of  damage  through 
careless  starting,  the  mte  of  taking  up  the  load  being  de- 
pendent only  on  the  kiad.  and  independent  of  the  opei-ator. 
The  clutch  is  u.^^ful  also  for  D.c.  motors,  reducing  the  starter 
to  a  two-step  ai>ixi.ratus,  aud  foa-  petrol  engines,  amd  is 
appUed  ^  couplings  as  well  as  to  puUevs.  In  a  recent  test 
(nuried  out  liy  Mr.  H.  P.  Stokes,  of  Bexley  ITeath.  with  the 
clutch  applied  to  an  8-H.i'.  .single  phaKse  motor,  which  was 
fonnei'ly  sta'Pted  with  a  loose  pulley  and  absorbed  9  to  10 
KW.,  the  consumption  an  starting  with  the  clutch  never 
exceeded  7.6  kw. 


THE  SALARIES   OF  ELECTRICAL  STAFFS 
AT  ELECTRICITY  WORKS. 


In  our  kadei  last  week  we  referred  to  the  critical  state  of 
,  the  negotiations  between  the  Electrical  Power  Engineers' 
Association  and  the  supply  ajuthorities.  The  following  pai-- 
ticulad-s,  which  w'ere  before  the  HammersTaith  Borough 
Coim.cil  last  week,  wiU  seiTe  to  explain  the  allusion  :  — 

A  resolution  leased  by  the  Standing  Confei'ence  of  Electri- 
citv  Supply  Assoc^iations  on  Janua^ry  8th,  with  regard  to  the 
salaries  of  the  technical  stall's  of  electricity  undei-takings 
recammendetl  the  constituent  aesDoiations  to  agr^ee  to  an, 
award  of  the  Court  of  Arbitration  to  pay  as  from  March  31st, 
1018.  to  technical  engineers  on  the  staffs  of  the  underta kings 
from  and  including  the  grade  of  junior  charge  engineers  to 
and  including  the  deputy  cliief  officials  (that  is  to  sa.y,  ex- 
cluding all  the  grades  for  which  basic  ra.tes  were  settled  by 
the  award  (•277'2j  Electricity  Undertakings  (General)  London 
District),  the  salary  paid  at  My  31st,  1914,  plus  merit  and 
grade  incresise.s  between  that  date  and  March  31st,  1918, 
plus  20  per  ceiut.,  plus  an  additional  siun  at  the  rate  of  £90 
I>er  annum,  war  advances  and  war  bonuses  to  be  merged  in 
the  above. 

This  arrangement  was  to  be  operative  until  March  31st, 
1919,  or  such  other  date  as  might  be  mutually  agreed,  and 
in  the  meantime  the  Conference  and  the  E.P.E.A.  wei-e  to 
meet  and  proceed  to  settle  basic  rates  of  remuneration  for 
the  various  grades  as  above,  landing  which  sectional  dis- 
cus,sions  as  to  basic  rates  were  to  be  adjourned. 

The  matter  was  referred  to  the  Ministry  of  Lflhour  for  an 
award,  but  the  Minister  intimated  that  he  had  no  powej-  to 
give  statutory  approval  to  the  agi-^ement  or  to  make  any 
order  extending  it;  but  he  added  that  there  was  nothing  to 
prevent  the  grant  being  put  into  operation  by  the  parties 
concerned  as  from  the  date  agreed  upon. 

The  Incorporated  Association  of  Electric  Power  Companies 
had  definitely  undertaken  to  make  the  i)ayments  of  the 
amounts  recommended  at  the  Conference,  and  the  Incor- 
jvjrated  Municii>al  Electrical  Association  representatives  had 
decided  that  all  their  membeiis  also  shovild  make  the  pay- 
ments as  recommended,  forthwith.  In  the  meantime  the 
following  notice  had  been  sei-ved  by  the  Electrical  Power 
Engineers'  Association  upon  the  Standing  Cooferenoe  of 
Elecwicity  Supply  Associations,  viz.  : — ■ 

' '  If  the  claim  is  not  paid  or  agreed  to  be  paid  within 
seven  davs  the  National  Executive  Council  have  decided  to 
bring  out  the  members  of  tiie  E.P.E.A.  in  the  defaulting 
undertakings.  If  after  a  furtlier  fom-teen  days  these  under- 
takings have  not  paid  the  claim  the  National  Executive  wUl 
bring  out  all  the  members  of  this  aus-sociation  from  all  undeii-- 
takings  in  support  of  the  men  in  those  undertakings  which 
i-efuse  to  pay  or  have  not  paid." 

A  oiicidai-  letter  from  ihe  Standing  Conference  dated 
.Tanuaa-y  31st,  1919,  urged  that,  having  regard  to  the  emer- 
genc>-  of  the  matter  and  its  vital  importance  to  the  elexitricity 
supply  industry,  the  claim  should  be  accepted  by  all  elec- 
tricity supply  undertakings  within  seven  days,  and  inquired 
whether,  in  the  event  of  the  eoimcil  being  nnwilhng.  for  any 
reason,  to  pay  the.  claim  forthwith,  it  would  agree  to  submit 
the  matter  to  arbitration,  the  arbitrator  being  appointed  by 
the 'Minister  of  Labour. 


The  total  present  wages,  with  bonus,  of  the  membei'S  of 
the  staff  alTected,  mcluding  also  the  increase  i-eoommended 
in  the  resolution  of  the  Standing  ConfarencH?,  were  as  fol- 
lows:— 

Total  Total 

Ordinary       Present       present      Proposed      proposed 
wages.         bonus.         wages.         bonus.  wages.    ( Increase. 


400  ...  133  ...  533 

350  ...  127  ...  477 

'20O  ...  108  ...  308 

175  ...  74  ...  -249 

164  ...  74  ...  238 


170  ...  570  ...  37 

100  ...  510  ...  33 

.130  ...  330  ...  22 

125  ...  300  ...  51 

l-£i  ...  287  ...  49 


To  those  who  have  not  yet  returned  from  war  aerxicc,  the 
increased  rates  will  only  be  payable  as  from  the  da.te  of  their 
i-ctana.  The  Electricity  Coumiittt*  and  the  Salaries  and 
Wages  Committee  recouunendcd  that  the  resolution  of  the 
Standing  Conference  Should  be  adopted  by  the  council. 


NEW   PATENTS  APPLIED   FOR,   1 9 18. 

(KOT   YET    PUBLISHED.) 

Compiled    ciprusi;    for   (hl>   journal    b;    MsstRi.    Sifton-Jonu,   O'Dtu 
bTBPHlNs    (successors    to    W.    P.  Tbompnon  &  Co.,  of    London),  Cbart< 
Patent  Agents,  886,  High  Holborn,   London,  W.C.  1. 


W.     "  Electric    accumulators.'"      W.    A.    T.    Fuust.      January   2nd. 

!.'.>&).    "Magneto   motor."     D.    Suchostawer.     January   2<th. 

1.971.    "Electric   clock."     A.   G.    \VAt,Lis '  &    N.    Collins.     January   27lh. 

1.97(j.  "  Electric  and  gas  lamps  or  lanterns."  F.  \V.  Ball  &  J.  V. 
l'"LETCiitR,     January  27th. 

l,'Jt>4.  "  Means  lor  .■iuspendinj,'  conductor  wires  on  electric  railways,  &c." 
P.   Dawson  &  F.  W.   Fawdky.     January  27th. 

l.asa.  "  Supporting  device  for  overhiad  electric  trolley  wires."  P.  Daw- 
son &   F.  W.   Fawdky.     January  27th. 

l,9t*6.  "  Means  lor  suspending  trolley  wires  of  electric  railways,  &c." 
Dawson  &  F.   W.   Fawdry.     January  27th. 

1.991.  "  Electrical  coinections."  H.  Garde  &  C.  G.  Ben.nltt.  January 
27  th. 

2.U15.  "  Relays  for  alternating  or  intermittent  currents."  C.  V.  Duvs- 
DALE.     January  27th. 

2,020.  "  Intercommunication  telephone  systems."  L.  C.  Bvgrave.  Janu- 
ary 28th. 

2,0a8.     "  Magneto-electric  jnachines"."      G.    M.    Turner.      January    28th. 

2.052.  "  .Attachment  to  flexible  connections  to  telephone  receiver  and  trans- 
mitter."     M.    Barthropp.     January   26th. 

2.053.  "  Electric  lamps  for  vehicles."  Fuller  Accumulator  Co.  Si  A.  V. 
Welch.     January  28th. 

2.()0I.  "  Process  for  building  up  or  growing  iron  upon  steel,  &c.,  surfaces." 
S.   O.   Cowper-Coles.      February   3rd. 

2,002.  "  Electrolyte  for  de-position  of  iron."  S  O.  Cowper-Coles.  Febru- 
ary 3rd. 

2,620.     "  Sparking    plugs."     J.    E.    BarroWs.      February    3rd. 

2,644.  "  Electrical  phase-converting  systems."  British  Westinghouse 
Electric   Si    Manufacturing   Co.    February   3rd.     (U.S.A.,   March    14th,    1918.) 

2,649.  "  Electric  lampholders."  J.  T.  Jen.nens  and  Morum  &  Co.  Febru- 
ary 3rd. 

2.654.  "  Electric  'lampholders."  C.  G-  Bennett  &  H.  Garde.  February 
3rd. 

2.656.     "  Electromagnetic   signalling   apparatus."     A.    Bagutti.  February   3rd. 

2,663.  "Railway  electric  Jrack  circuit  systems."  W.  R.  SvKEs  Interlulk- 
ING  Signal  Co     &  R.   W.  Tarrant.     February  3rd. 

2,672.    "  Electric    bells."     F.    J.    SliENTON.     February    3rd. 

2,681.  "  Electrical  apparatus  for  preventing  burglarious  acts,  &;c."  P.  B. 
Metchim.      February    3rd. 

2.693.  "  Electric  dining-lable  fitment  and  indicator  and  recorder."  S.  \V. 
I^\RKER.      February    4th. 

2.710.  "  Terminal  electrical  connections  fo*"  sparking  plugs/'  C.  F.  Bur- 
ton &  H.   Burton.     February  4th. 

2,742.  "  High-tension  distributors  for  electric  ignition  apparatus."  Akt. 
Ges.  Brown,   Boveri  et  Cie.     February  4th.   (Germany,   February  4th,   1918.) 

2,751,    "  Electric  wave  meters."     J.  S.   E.  Iownsend.     February  4th. 

2.761.  "Tools  for  slotting  commutators,  &c."  J,  Gardner  &  C.  V.  I\NiGlir. 
February   4th. 

2,785.  "  Electric  fuses."  British  Westinghouse  Electric  &  Manuf.\ctur- 
ING   Co.   &   W.  A.  CoATES.     February  5th. 

2,7b6.  "  El..-ctric  clocks,  and  contacts  for  same."  R.  C.  Halford,  VV.  J. 
Halfokd  &   F.  T.   Reid.     Fcbruai-y  5th. 

2,793.    "  Sparking  plugs  "     F.  W.   Hill.     February  5th. 

2.816.    "  Holders  for  electric   lamp  shades."     H.   Ward.     Febiuary   5tli. 

2,821.  "  Magnetos  for  internal-combustion  engines."  I..  J.  Storks.  Febru- 
ary 5th. 

2.833.    "  Dynamo-electric   machines,   Sic."     W.   G.    Ivamv.     February   5th. 

2.835.  "  Rotary  electric  converters  "  British  Westinghouse  Electric  and 
Manuf.icturing   Co.      February   5th.    '(U.S.A..    March    13th,   1918.) 


Err.^ta. 


ntry  under  \V,  A.  T.  Tvvl 


PUBLISHED  SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be  printed  and   abridged,  and   all  subsequent  proceedings  will  be  taken. 

19XT. 

0.344.     Electrical  appahatis  for  detecting,   measuring,   and  indicating   hie 

DERIVATION   OF  BOREHOLES.     H.   Briggs.     May  4th,  1917.     (122,204.) 
10,778.     Electric  heat  radiators.     A.  F.  Berry.     July  26lb,  1917.     (122,206.) 
10.779      Electric  heat  radiators.     A.  I-'.  Bcny.     July  26th.  1917.     (122,207.) 
14.685.     Electric    heat    radiators.      A.     F.    Berry.      October    lOtb.    1917 

(122.210.) 
16.738.     Method    of    and    apparatus    for    heating    by    electric    induction. 

Ajax  Metal  Co.     November  25th,  1917.     (111,844.) 
18,976.    Electrical    cables    or    conductors.      .\.    V.    L.    Hubert    &    G.    E. 

Turnbull.      December   21st.   1917.      (122.219.) 

1918. 

684.  Circuit  arrangements  for  oper.uing  the  selecting  devices  of  tele- 
phone installations  by  number  impulses.  T,  Pettigrew.  Januarv  11th,  1916. 
(122,235.) 

757.  ELEtn-KlCAL  transformers  and  the  like.  a.  Srhanning.  January 
12th,    1918.     (122.238.) 
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THE    ELECTKia\L    DEVELOPMENT 
ASSOCIATION. 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  is 
continuing  to  increase  so  rapidly  that  it  is  impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD..  4,  Ludgate  HIII. 
London,  E.C,  4. 
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The  attention  of  our  readers  is  directed  to  two  items  in  (he 
envrent  issue — a  letter  from  Mr.  Haxdie  on  the  Electrical 
Equipment  of  National  Building  Schemes,  and  an  ad- 
vertisement of  the  Electrical  Development  Association  for 
a  director. 

Mr.  Hardie  refers  to  the  propaganda  of  the  British 
Commercial  Gas  Association,  which  Association  is  flooding 
all  who  are,  or  may  be,  interested  in  the  national  building 
schemes,  with  advertising  matter  in  relation  to  gas.  The 
value  of  its  publications  may  be  gauged  by  that  entitled 
"  Gas  Lighting  for  .Health,"  which,  as  Mr.  Hardie  points 
out,  dilates  ujwn  the  healthful  nature  of  gas  as  an 
illuminant  I 

The  activities  of  the  gas  industry  have,  no  doubt,  been 
stimulated  by  the  report  of  the  Committee  appointed  by  the 
President  of  the  Local  Government  Board  and  the  Secretary 
for  .Scotland,  to  consider  questions  of  building  construction 
in  connection  ■  with  the  provision  of  dwellings  for  the 
working  classes  in  England,  Wales,  and  Scotland.  In  the 
report  of  this  Committee  (Cd.  9,191,  price  Is.),  recom- 
mendation No.  139  reads  :  "  Electric  light,  as  compared 
with  other  illuminants,  has  the  great  advantage  of  nob 
vitiating  the  atmosphere,  and  tends  to  economy  in  main- 
tenance"; whilst  recommendation  No.  141  states  that 
"  expensive  and  elaborate  wiring  systems  are  not  necessary 
for  cottage  use."  Turning  to  the  body  of  the  Keport,  it 
will  be  found  that  the  advantages  of  electricity  are  referred 
to  in  Clause  302  as  follows  : — 

The  popularity  of  electric  lightin^r  in  cottage  dwellings  is 
undoubted  ;  not  only  does  it  save  considerable  expense  in  white- 
washing ceilings,  re-decorating  walls.  k.c.,  but  it  has  a  much  more 
important  advantage,  as  compared  with  gas,  in  that  this  light  con- 
sumes no  oxygen,  and  does  not  vitiate  the  air.  We  have  already 
seen  how  difficult  it  is  in  cottage  dwellings  to  secure  the  minimum 
amount  of  air  space  per  person  which  the  medical  authorities 
regard  as  desirable ;  therefore,  it  is  an  important  argument  in 
favour  of  electric  lighting,  that  it  may  be  safely  said  that,  in  order 
that  a  room  lighted  by  gas  may  be  as  healthy  to  live  in  aa  one 
lighted  by  electricity,  it  should  contain  additional  cubic  air  space, 
unless  some  special  and  effective  form  of  outlet  ventUation  be 
installed  to  carry  off  at  the  ceiling  level  the  vitiated  air  as  fast  as 
it  is  formed.  In  deciding  between  the  two  methods  where  an 
alternative  is  available,  this  advantage  in  connection  with  eleotric 
lighting  should  be  considered. 

Li  view  of  the  foregoing  recommendations,  it  is,  perhaps, 
not  surprising  that  the  British  Commercial  Gas  Association 
has  become  alarmed. 

Mr.  Hardie,  however,  pertinently  asks  in  his  letter  what 
the  electrical  people  are  doing,  and  trusts  that  bodies  like 
the  B.E.A.M.A.  and  the  recently-formed  I.E.E.  Committee 
will  get  to  work  before  it  is  too  late. 

Readers  will  remember  that  an  Electrical  Development 
Committee  was  set  up  by  the  Institution  of  Electrical  Engi- 
neers in  .July  last,  consisting  of  representatives  of  practically 
all  sections  of  the  industry,  viz. : — Electricity  Supply, 
Manufacturing,  and  Contracting.  "We  understand  that  the 
Committee  has  been  actively  engaged  since  its  formation 
in  formulating  a  scheme  and  interesting  the  various 
sections  of  the  industry  suflgcientjy  to  raise-  the  necessary 
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preliminary  funds  for  establishin<;  the  Association  on  a 
sound  basis.  That  the  funds  are  forthcoming  would  apjiear 
to  be  evidenced  by  the  advertisement  of  thc'.Vssociation  in 
this  issue,  from  which  it  will  be  seen  that  it  is  proposed  to 
appoint  a  director  at  a  comniencintr  salary  of  L'1,(M)<>  per 
annum.  We  are  given  to  undcrstimd  that  the  headquarters 
of  the  Association  will  be  situated  in  a  central  position  in 
London. 

Whilst  not  at  present  in  a  position  to  gi\e  any  further 
details  of  the  proposals  or  plan  of  campaign,  we  welcome 
the  formation  of  the  Association  and  wish  it  every  success. 
When  we  reported  its  inception  in  our  issue  of  September 
13th,  1!)18,  we  inferred  that  while  its  lirat  concern  would 
be  the  development  of  electrical  cooking  and  heating,  that 
would  only  be  the  beginning  ;  we  hoped  that  it  would  take 
a  vastly  wider  view  of  its  functions  than  was  implied  by  its 
nominal  purpose,  and  would  do  for  this  country  what  the 
Society  for  Electrical  Development  and  the  X.E.L.A.  have 
done  for  the  United  States.  We  believe  that  our  hopes 
have  now  some  prospect  of  fulfilment,  and  we  shall  be  glad 
to  do  all  in  our  power  to  assist  the  Association  in  attaining 
success. 


Industrial 
Statecraft. 


At  the  present  moment,  when  the  in- 
dustrial world  is  in  a  chaotic  condition 
more  unsettling  to  commerce  than  the 
war  itself,  anything  that  lifts  oui-  eyes  to  the  ideals  for 
which  we  have  fought  is  to  be  welcomed,  for  we  are  in 
grave  danger  of  forgetting,  in  the  task  of  patching  up  a 
peace  with  Labour,  the  greater  work  that  lies  before  us. 
The  present  friction  should  be  done  away  with  at  once,  for 
without  amicable  relations  between  worker  and  employer, 
the  work  of  reconstruction  can  hardly  be  commenced  ;  but 
no  solution  of  our  troubles  can  be  permanent  which  fails  to 
recognise  that  hours  and  wages — even  the  whole  question  of 
the  relations  of  Capital  and  Labour — are  not  the  fundamental 
principles  that  we  have  to  keep  in  view.  Our  every 
thought  should  be  fixed  on  the  well-being  of  Industry, 
since  from  Industry  alone  comes  the  wealth  of  the  nation. 
A  full  grasp  of  the  essentials  of  industrial  economy  is  shown 
in  the  Memorandum  on  the  Industrial  Situation  after  tlie 
War.*'  which  has  been  rewritten  and  revised  by  the  Garton 
Foundation.  Tliis  report  covers  very  wide  ground,  and 
raises  a  large  number  of  questions  which  will  awaken  a 
great  deal  of  thought  and  controversy  in  the  mind  of  the 
reader — perhaps  the  more  so  since  the  report  never  expresses 
an  Opinion  except  in  the  most  guarded,  hesitant,  and  prolix 
manner.  This,  and  a  certain  long-winded  and  obscure  style 
of  diction,  are  serious  faults,  for  we  fear  that  the  average 
working  man  will  cast  the  book  aside  without  discovering 
that  it  contains  a  well-reasoned  and  fair  statement  of  the 
case  for  labour.  We  would  recommend  every  man,  in  par- 
ticular every  employer  or  organiser  of  labour,  to  read  the 
Report  carefully.  Much  of  it  is  already  being  put  into 
effect  by  the  Industrial  Councils  set  up  under  the  Whitley 
Report  ;  but  it  will  give  every  man  a  true  conception  of 
his  own  place  in  industry,  and  a  fair  statement  of  the  rights 
and  needs  of  the  other  classes  of  labour. 

It  is  interesting  that  the  first  edition  of  this  Memorandum 
(which  was  published  in  11)16)  foreshadowed  the  schetne  of 
Joint  Councils  recommended  in  the  Whitley  Report.  We 
must  hope  that  the  speedy  setting-up  of  these  Councils  will 
enable  a  true  view  of  the  welfare  of  our  industries  to  be 
taken  by  the  parties  now  in  conflict.  These  Councils  have 
a  sphere  of  usefulness  that  is  almost  unlimited,  since  they 
afford  neutral  ground  for  the  discussion  not  only  of  the 
internal  troubles  of  an  industry,  but  also  of  the  external 
obstacles  that  oppose  its  progress.  There  is  only  one  danger 
which  must  be  averted  :  we  must  not  let  our  dreams  of 
reconstraction.  our  hopes  for  a  new  world,  materialise  only 
in  the  setting-up  of  Committees.  These  Committees  are 
useful  as  a  means ;  they  are  not  an  end,  or  the  beginning  of 
an  end,  and  every  one  that  is  unnecessarily  set  up  is  a  drag 
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on  the  wheels  of  industry.  There  are  signs,  particularly  in 
the  report  of  the  Councils  to  be  set  up  in  connection  wiih 
workers  in  tiovernment  Departments,  that  Councils  ixv 
lieing  created  for  the  pure  joy  of  creation.  Each  one  •>( 
these  can  be  the  source  of  wasted  time  and  wasted  laliour 
the  Councils,  in  size  and  in  number,  must  be  reduced  tu  a 
minimum. 


Compen.sation 
for  Officials. 


Thk  National  Electricity  Scheme  seems 
to  cause  as  many  ripples  a.s  a  stone 
thrown  into  a  duck-pond.  Hut  the  many 
ripples  cUifer  in  character  from  one  another.  In  some 
directions,  satisfaction  is  the  dominant  feeling  ;  in  others, 
expectanicy ;  and  in  one,  at  least,  perturbation.  The 
ordinary  householder,  of  course,  looks  forward  with 
satisfaction  to  everything  "  being  done  by  electricity  "  at  a 
'•  farthing  a  unit."  Again,  we  may  fairly  surmise  that 
certain  of  our  consulting-engineer  Iriends  are  not  unmarked 
by  an  attitude  of  expect<mcy — as  well  they  might  be,  with 
sui'h  an  orgy  of  prospective  super-power  stations  to  gloat 
over.  But  alas  I  these  rose-tints  are  not  universal,  and 
there  are  sigrus  of  disquietude  in  one  ciuarter  at  least.  The 
menace  of  being  "  taken  over "  has  begun  to  loom  some- 
what definitely  in  the  minds  of  certain  of  the  staffs 
of  the  companies,  and  they  are  looking  about  to  find  some 
surety  for  their  future.  When  the  scheme  matures,  they 
not  unnaturally  surmise  that  they  may  be  faced  with  the 
pi'ospect  of  being  squeezed  out  of  their  present  posts. 
Amalgamations  of  undertakings  such  as  are  proposed  under 
the  new  scheme  carmot  fail  to  make  necessary  considerable 
alterations  in  staff,  and  perhaps  a  rearrangement  ///  foto. 
Hent'e  the  present  feeling  of  uneasiness.  As  an  outcome 
of  this  general  feeling,  a  Conference  has  been  formed  by 
the  staffs  of  the  London  companies,  who  have  discussed 
their  positions,  and  have  decided  to  invite  the  staffs  of 
the  provincial  companies  to  join  them  in  a  proposed 
representation  to  the  Board  of  Trade.  Their  minds 
will  naturally  turn,  we  take  it,  to  the  compensation 
provided  for  officers  displaced  when  the  new  Water  Board 
was  established.  Section  47  of  the  INIetropolis  Water 
Act.  1902.  provided  that  all  officers  and  servants  of  the 
Metropolitan  water  companies  became  automatically  servants 
of  the  new  Water  Board — the  Board,  however,  being 
empowered  to  abolish  any  office,  or  to  assign  any  new  duties 
to  the  officere.  On  the  other  hand,  any  officer  was  at  liberty 
to  reliucjuish  his  office  if  the  new  duties  were  an  unreasonable 
addition  or  not  analogous  to  his  former  duties.  All  officers 
thus  affected,  or  who  otherwise  suffered  any  direct  pecuniary 
loss  in  consequence  of  the  Act,  were  entitled  to  compensa- 
tion by  the  Water  Board.  This  extended  to  a  period  of  five 
years  after  the  constitution  of  the  Water  Board — -that  is, 
anyone  who  suffered  as  above,  at  any  time  within  five  years, 
was  entitled  to  compensation  in  proportion.  As  to  the 
amount  of  compensation,  the  Act  provided  that  Sec.  120  of 
the  Local  Government  Act,  1888,  relating  to  compensation 
of  existing  officers,  should  apply  to  such  claims,  the  refer- 
ences to  the  bodies  therein  being,  of  course,  amended. 
Sec.  120  of  the  Local  Government  Act,  1888,  provided  that 
an  existing  officer  should  be  entitled  to  have  compensation 
paid,  subject  chiefly  to  the  "  conditions  on  which  his 
appointment  was  made,  to  the  nature  of  his  office  or  em- 
ployment, and  to  the  duration  of  his  service."  The  claimant, 
in  the  event  of  his  being  dissatisfied  with  the  amount 
assessed,  had  a  right  of  appeal  to  the  Treasury.  Anyone 
making  a  claim  was  required  to  deliver  a  statement  of  the 
amounts  received  by  him  covering  a  period  of  five  years 
next  before,  the  passing  of  the  Act. 

Since  the  foregoing  was  written  we  have  received  a  letter 
from  Mr.  O.  M.  Andrews,  hon.  secretary  of  the  new  Asso- 
ciation, in  which  some  particulars  regarding  its  formation  i 
and  purpose  are  given.  The  title  of  the  Association  l)eing  i 
a  rather  ponderous  one.  it  will,  in  accordance  with  the  pre-  | 
vailing  fashion,  be  represented  by  initials — A.O.E.C.  Not  ■ 
only  is  the  single  purpose  of  the  new  Society  one  which , 
commands  our  sympathy  and  support — it  is  also  in  the , 
national  interest  that  the  just  claims  of  the  officials  shall i 
be  satisfied,  and  the  opposition  to  the  national  schemelj 
thereby  lessened,  The  letter  appears  in  our  "'Oorrefl-J 
pondence  "  columns  to-day. 
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By  HUOH  M.  GOODY. 


A  CERTAIN  amount  of  attention  lias  been  given  lately  to 
the  military  applications  of  electricity  during  the  present 
war  ;  and  while  it  would  be  impossible  in  an  article  of  this 
length  to  deal  with  the  somewhat  elaborate  tactical  details 
of  searchlight  work,  perhaps  a  few  notes  on  the  various 
desisms  of  projector  and  control  gear  may  be  of  interest. 

Dealing,  first,  with  the  electrical  portion  of  the  apparatus, 
there  is  a  choice  of  a  wide  variety  of  "  automatic  "  lamps 
and  of  several  designs  of  hand-operated  lamps.  For  coast- 
defence  wort  the  projector,  and  incidentally  the  lamp  por- 
tion, is  only  required  to  move  through  a  small  angle  either 
vertically  or  horizontally,  l>ut  should  be  capable  of  being 
run  continuously  for  houi-s  at  a  stretch,  either  "  exposed  " 
or  "  under  cover."  For  this  purpose  it  is  essential  to  have 
some  form  of  automatic  feed,  consisting  in  its  simplest  form 
of  a  coil  and  solenoid  actuating  a  pawl  and  feed  arm. 
Since  the  solenoid  circuit  is  in  parallel  with  the  arc,  varia- 
tions of  current  in  the  main  circuit,  caused  principally  by 
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Fig.  1. — Beam  with  Parabolic  Mirror. 

the  gradually  increasing  arc  length,  will  cause  corresponding 
variations  in  the  solenoid  circuit,  and*gi\e  a  suitable  rate  of 
feed  to  adjust  the  arc  length  to  its  correct  value. 

Such  arrangements,  however,  work  best  in  a  horizontal 
position,  and  for  anti-aircraft  work  where  the  lamp  may  be 
moved  through  180°  vertically,  but  where,  on  the  other 
hand,  the  projector  is  only  in  action  for  short  periods  at  a 
time,  a  simple  hand-feed  lamp  is  usually  adopted,  most 
automatic  types  having  been  found  both  unnecessary  and 
nm-eliable. 

In  considering  the  size  and  design  of  the  projector  itself, 
two  main  points  must  be  kept  in  mind  : — 

(tf)  The  necessity,  or  otherwise,  of  portability,  and 

{]))  The  intensity  and  field  of  illumination  required  for 
the  work  in  question. 

For  coast-defence  and  anti-aircraft  purposes  four  main 
sizes  of  projector  have  been  standardised  ((iO  cm.,  90  cm., 
120  cm.,  and  180  cm.),  the  largest  of  which,  however,  is 
suitable  for  stationary  work  only,  on  coast  and  permanent 


I'le.  2. — Beam  with  Parabolic  Mirror  and  Diverging  Len-s. 

anti-aircraft  stations.  For  mobile  anti-aircraft  work  in 
France  the  largest  size  in  use  is  the  120-cm.  diameter  pro- 
jector, and  even  this  is  very  heavy.  The  90-cm.  diameter 
projector  is  the  one  most  generally  in  use,  but  there  are  still 
a  few  00-cm.  sets  about. 

Under  certain  circumstances  two  60-cm.  diameter 
projectors  situated  at  the  same  jwint,  which  can  be  used 
independently  for  "  searching "  and  with  their  fields  of 
illumination  superimposed  one  upon  the  other  for  holding 


and  illuminating  targets  for  gunfire  and  aeroplane  attack, 
have  been  found  very  useful.  It  is  difficult,  however, 
under  these  circumstances,  to  arrange  a  completely  satis- 
factory system  of  control,  and  it  is  more  general  to  employ 
a  single  lamp  (90  or  120  cm.  in  diameter),  which,  by  the  use 
of  a  diverging  lens,  may  be  used  for  either  intensive  or 
extensive  illumination.  With  the  sectional  type  of  front 
lens  which  is  generally  used,  the  extension  of  the  field  of 
illumination  is  in  one  plane  only — I.e.,  it  can  be  made 
either  horizontal  or  vertical,  according  to  whether  the  lens 
sections  are  horizontal  or  vertical. 

While  there  have  been  some  modifications  in  the  design 
of  both  lamp  and  projector  during  the  war,  the  principal 
field  for  experiment  during  the  last  four  years  has  been  in 
the  direction  of  finding  a  suitable  ■  system  of  control,  the 
choice  lying  between  three  types  of  "distant"  control 
(electrical,  '•  wire,"  and  "  bar ")  and  simple  hand-control 
from  behind  the  projector. 

This  last  system  has  been  very  largely  abandoned,  as.  having 
the  whole  of  "the  beam  between  the  operator  and  the  target,  the 
latter  is  to  him  invisible,  and  he  must  be  directed  by  someone 
else  who  can  see  the  target.  This  entails  delays  whicli, 
although  only  of  a  few  seconds'  duration,  may  be  disastrous, 
and  some  form  of  "  distant  "  control  is  now  very  generally 
in  use.  Electrical  control  from  a  considerable  distance  is 
possibly  the  best  system,  or,  at  any  rate,  the  one  with  the 
greatest  potentialities,  but  up  to  the  present  it  has  not  been 
found  possible  to  adapt  it  to  mobile  work,  and  it  is  by  no 
means  perfect  (in  its  present  form)  even  for  stationary 
purposes. 

Mechanical  control  by  means  of  wires  operated  from  a 
distance  of  25  to  50  ft.  to  a  flank  of  the  projector  has  been 


Fig.  :!. — Pro.iector  with  Bar  Control. 

much  experimented  with.  Owing,  however,  to  temperature 
variations  and  other  causes,  the  wires  have  been  found  to  need 
such  constant  adjustment  as  to  constitute  a  grave  element 
of  unreliability. 

For  mobile  anti-aircraft  work  the  type  of  control  now 
standardised  is  the  "bar  "  control  from  a  distance  of  12  ft. 
This  consists  of  a  24-ft.  diameter  metal  raceway  (made  up 
of  seven-strip  iron — 2  in.  x  \  in.— segments,  bolted  together), 
supported  at  intervals  of  about  7  to  10  ft.  on  aprights  con- 
sisting of  1-in.  metal  piping.  A  12-ft.  flanged  bar  (2  in. 
iron  piping)  is  screwed  on  to  the  projector  in  place  of  the  capstan 
wheel ,  which  wheel  is  placed  on  the  far  end  of  the  bar.  A  small 
carriage  is  fitted  to  the  end  of  the  bar,  and  this  carriage  runs  on 
the  raceway  first  mentioned.  This  gear  obviously  leaves  some- 
thing to  be  desired  from  the  point  of  view  of  portability,  and 
it  is  also  somewhat  of  a  compromise  optically,  as  it  is  quite 
possible  for  the  operator's  vision  to  be  occasionally 
"blanketed"  by  the  beam.  Generally  speaking,  however, 
he  can,  by  skilful  manipulation,  keep  the  field  of  illumina- 
tion in  such  a  position  in  relation  to  the  target,  that  it 
remains  in  view.  This  type  of  control  gives,  moreover,  the 
advantage  of  instant  and  rigid  control  over  the  beam,  so  that 
quickly  moving  targets  may  be  successfully  dealt  with. 
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Althou^'h  tliis  •'  bar  "'  type  of  control  h;\s  been  latterly 
in  almost  univcrsjil  nse  in  France,  it  is  by  no  means  per- 
fect, and  it  would  appear  to  the  mind  of  an  electrical 
engineer  to  be  somewhat  of  a  retrograde  movement.  At 
all  events,  electrical  control  presents  a  wide  scope  for  ex- 
periment and  research,  and  may  eventually  supereede  the 
mechanical  types  at  present  in  use. 


THE     HUMAN     FACTOR     IN     EFFICIENCY 
METHODi. 

By  Major  E.  A.  PELLS,  U.K. 


P.SYcnOLOGiCAL  study  is  a  thing  which  is  looked  upon  as 
new,  and  yet  it  is  as  old  as  the  ages.  The  study  of  oui- 
fellow  men  ba.<  such  attractions  that  it  has  been  practised 
|py  mortals  from  the  earliest  days  of  the  world's  existence. 
Rut  this  study  of  the  inner  soul  of  the  labourer,  who  per- 
haps shows  no  positive  interest  in  the  world's  pi'ogress,  and 
appeiirs  to  have  no  interest  beyond  a  desire  to  eat,  drink, 
and  sleep,  is  a  matter  which  shows  some  definite  difficulties  ; 
and  as  one  proceeds,  many  more  of  a  more  indefinite  and 
nebulous  character  crop  up.  A  sarcastic  man  might  say 
that  one  might  just  as  well  study  the  psychology  of  the 
beasts  of  the  field  as  attempt  to  understand  the  working  of 
the  mind  of  a  labourer  of  low  intelligence.  This  is  all 
very  well  as  regards  such  a  low  type  of  labour :  but 
things  have  changed  so  much  within  the  last  decade,  and 
the  education  of  the  working  classes  has  so  impi-oved,  that 
there  is  a  good  deal  more  to  understand  ;  and  the  half- 
educated  are  in  most  cases  more  difficult  to  understand 
than  the  wholly  ignorant  man  of  old.  Do  not  get  the  im- 
pression that  I  consider  the  working  class  as  ignorant ; 
it  has  been,  I  am  proud  to  say,  my  good  fortune  to  come  in 
contact  with  some  exceedingly  well-educated  men  amongst 
the  workers,  and  men  of  intellectual  worth,  with  whom  it 
has  been  a  pleasure  to  converse.  On  the  other  hand,  I 
have  met  people  among  the  moneyed  classes  who  were 
grossly  ignorant,  and  of  whom  it  was  hard  to  believe  that 
they  had  received  any  education  at  all. 

It  is  not  always  education  that  makes  a  man  an 
interesting  study  ;  the  native  wit  and  cleverness  of  some 
men  who  have  never  enjoyed  the  opportunities  of  education 
are  an  ever-present  source  of  interest  to  the  student  of 
human  character.  There  is  one  very  definite  point  in  this 
knowledge  of  human  nacure,  and  that  is  the  likeness  of  the 
human  to  the  animal  world,  inasmuch,  as  .they  must 
always  Iiave  a  leader,  and  never  will  think  for  themselves, 
or  if  they  do,  they  must. have  the  feeling  of  mutual  support 
or  companionship.  Look  how  a  flock  of  sheep,  even  when  on 
the  way  to  their  daily  pasture,  all  seem  to  wait  for  each 
other,  whilst  their  human  prototypes  cluster  and  crowd, 
and  all  talk  together,  or  agree  with  their  appointed  leader 
with  cries  of  acclaination  and  support.  This  appointing  of 
a  leader  or  spokesman  on  the  part  of  the  worker  is  not 
always  an  unmixed  blessing,  for  it  is  often  the  undesirable 
who  can  talk,  but  not  work,  who  gains  this  distinction  ; 
and  in  the  world  of  industry  it  is  not  the  talkers  that  know 
the  most,  or — putting  it  differently — it  is  not  the  man  who 
spouts  the  most  that  has  the  most  to  say.  Very  often  one 
finds,  when  dealing  with  labour  trouble,  that  it  is  some 
misunderstfinding  which  has  caused  all  the  bother,  and  at 
the  bottom  of  the  trouble  is  the  man  who  talks  too  much, 
generally  spoken  of  as  the  "  Sea  Lawyer.",  The  psychology 
of  laljour  \'aries  in  different  countries,  and  in  different 
parts  of  the  same  country,  too.  What  you  can  do  with 
impunity  in  the  North  of  England  you  dare  not  do  in  the 
South,  and  vice  versa  ;  but  whatever  country  you  may  be 
in,  however  uneducated  or  stupid  people  may  be.  there  is 
always  one  thing  which  they  appreciate,  and  that  is  the 
"square  deal."  If  the  worker  finds  that  his  co-operation 
with  the  management  has  the  effect  of  raising  his  own 
•  wages,  and  also  helps  his  fellow-worker  to  earn  more,  then 
he  is  satisfied.  On  top  of  this,  he  finds  that  he  is  helping 
his  employer  to  reduce  production  costs,  and  thus  enabling 
him  to  compete  more  successfully  in  the  world's  markets, 


and  so  providing  more  work  of  a  remunerative  chai'acter. 
All  this  on  top  of  a  fair  deal,  and  as  a  direct  result 
thereof,  must  convince  the  worker  that  herein  lies  the  future, 
and  that,  contrary  to  what  he  has  been  tauglit  to  believe, 
that  Capital's  interests  are  directly  opposed  to  Labour's, 
they  arc  identical,  and  success  and  prosperity  for  both  lie 
along  the  same  road. 

Many  employers  ha\e  in  the  past,  wiicn  introducing 
"  efficiency  methods "  in  their  works,  completely  ignored 
the  psychological  value  of  the  human,  and  encouraged  by 
the  success  of  their  early  efforts,  have  gone  on  speeding  up 
until  they  have  been  rudely  awakened  to  the  fact  that  the 
human  is  not  a  machine,  by  trouble  with  their  employes. 
( )verspeed  is  almost  as  bad  as  underspeed  ;  the  ideal  is  that 
at  which  the  worker  can  thrive  continually  with  satisfaction. 

There  is  another  side  of  the  human  factor  which  has  to 
be  reckoned  with,  and  that  is  the  physiological.  The  worker 
must  rest  as  well  as  work  ;  he  must  feed  and  be  housed 
somewhere  away  from  the  works,  and  on  the  suitability  of 
this  housing  and  food  and  the  sufficiency  of  his  rest  depends 
to  a  great  extent  his  efficiency  as  a  worker.  If  the  employer 
does  not  provide  housing  accommodation  near  to  the' work, 
then  he  must  expect  to  pay  sufiicient  wages  to  enable  the 
workers  to  travel  to  and  from  such  places  ;  in  some  instances 
he  may  be  forced  to  provide  the  means  of  transit.  He  must 
pay  sufficiently  well  to  enable  his  employes  to  feed  well,  and 
must  so  ari'auge  his  working  hours  as  to  reduce  the  possi- 
bility of  accidents  through  over-fatigue  or  the  uneconomical 
running  of  his  plant  for  the  same  reason.  The  week-end 
rest  is  imjierative.  It  has  been  proved  during  the  recent 
period  of  intensified  production  of  munitions,  necessitated 
by  the  war,  that  constant  working  through  the  week-end 
causes  innumerable  cases  of  physical  breakdown,  and  in  one 
authenticated  case  'I'J.  per  cent,  of  the  men  operatives  went 
sick  after  a  fairly  continuous  spell  of  Sunday  work.  Early 
morning  work  has  also  been  proved  inefficient,  and  the 
abolition  of  before- breakfast  work  has  resulted  in  reduced 
sickness,  increased  output,  and  increased  average  earnings, 
even  where  the  same  rates  have  held.  The  provision  of 
comfortable  canteens  has  proved  their  value  in  all  cases 
where  such  have  been  provided,  by  a  great  reduction  in 
sickness  and  lost  time. 

Very  often  in  making  any  innovation  for  the  benefit  of 
the  worker,  one  is  astounded  by  the  opposition,  often  covert, 
of  the  workers  themselves.  Especially  is  this  so  wliere  they 
think  there  will  be  a  reduction  in  their  weekly  earnings, 
as  in  the  abolition  of  before-breakfast  work  ;  but  once 
they  find  that  a  reduction  in  hours  worked  does  not  mean  a 
reduction  in  wages,  they  hail  the  shortening  hours  with 
delight. 

So  long  as  workers  are  paid  good  wages  they  must  also 
be  given  opportunities  of  spending  them  in  a  rational 
manner.  To  obtain  this  rational  home  life  and  recreation 
for  the  worker  it  is  necessary  carefully  to  study  employed 
time  and  provide  correct  rest  pauses,  so  that  the  workers  do 
not  become  satiated  with  work  at  high  tension,  with  the 
consequence  that  when  they  are  free  from  their  work  they 
seek  relaxation  in  excesses  ;  an  example  of  this  has  been 
seen  in  the  abnormal  results  of  a  sudden  ceasing  of  work 
at  a  very  high  pressure  on  the  declaration  of  the 
Armistice. 

Finally,  the  whole  question  of  efficiency  depends  upon  the 
social,  economic,  and  hygienic  conditions  as  affecting  the 
life  of  the  worker.  So  that,  without  a  thorough  apprecia-' 
tion  of  the  human  factor,  all  effoi'ts  in  the  direction  of 
efficiency  fall  to  the  ground. 


A  Commercial  Staffs'  Association. — Towards  the  end  of 

IHI7,  a  Society  called  "The  Shipbuilding.  Entrineering',  and  Steel 
Commercial  Staffa'  Association  "  was  formed  at  Newcastle-upon- 
Tyne  to  take  care  of  the  interests  of  the  members  of  the  staffs 
indicated  by  the  title,  and  quickly  attracted  strong  support  in  that 
neighbourhood  ;  the  promoters  aimed  at  building  up  a  National 
Association,  with  centres  in  all  parts  of  the  country,  and  such  a 
centre  has  been  established  in  the  Bristol  Channel  area.  The 
avowed  objects  of  the  Association  are  to  increase  the  efficiency  and 
improve  the  status  of  the  commercial  staffs,  and  to  secure  for  them 
proper  representation  in  all  schemes  of  industrial  reconstruction. 
Particulars  can  be  obtained  from  the  secretary.  Church  Institute,  I 
Hood  Street  Newcaatle-upon-Tyne. 
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CORRESPONDENCE. 

LetUrs  received  hy  u-t  after  5  P.M.  ON  Titesday  eaniwt  appear  wntil 
the  following  week,  C<>rre»po-ndents  s/umld  forward  their  communi- 
cations at  the  earliest  possible  m-nme-nt.  No  letter  can  he  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 


Pulverised  Coal  for  Boiler  Firing. 

The  decision  of  the  Hanimei-smith  Borough  Council,  re- 
ported in  youi-  emrent  issue,  to  spend  i'70,110  of  the  i-ate- 
payers'  money  on  pulvensed-coal  plant  for  the  boilers  at  the 
electricity  works  is  siu"prLsing  in  xiew  of  the  fact  that  the 
proposed  saving  in  fuel  and  labour  is  only  £'7,(X)U  per  annum, 
and  a  gi'oss  return  of  10  per  cent,  is  obviously  inadequate  to 
cover  capital  charges,  upkeep,  and  depreciation  of  such  plant. 

As  repoi-ted  elsewhei"e  in  your  current  issue,  foi"  the  year 
ending  Mai-ch  31st,  1918,  the  Hammei-smith  electricity  depaii- 
ment  .generated  20,753,920  units;  the  income  was  ^101,232, 
and  the  net  profit  was  ^61,464.  The  plant  capacity  was 
10,.300  KW..  and  its  capital  cost  £399.470. 

Experiments  in  firing  boilers  with  pulverised  coal  date 
from  1831;  the  fuel,  -nath  its  incombustible  matter,  is  first 
dried,  and  then  finely  pulverised,  and  sprayed  or  carburetted. 
Every-  experimenter  has  been  able  to  secure  good  figm'es  for 
a  boiler  test  with  a  selected  high-volatile  coal  thus  car- 
buretted after  drying  and  pulverising;  the  fact  that  much  of 
the  incombustible  ash  goes  up  the  chimney  does  not  affect 
the  thermal  efficiency ;  but  this  fact,  and  the  cost  of  drying 
aind  pulverising  the  coal,  have  made  commercial  success  un- 
attainable. 

In  Portland  cement  works  throughout  the  world  rotary 
cement  kims  use  either^fuel  oil  or  pulverised  coal;  the  latter 
is  much  cheai>e-r,  and  as  most  of  the  fine  incombustible  is 
ab.sorbed  by  the  cement  materials,  forming  a  hannJess  slag 
adulteration  to  the  cement,  the  nuisance  of  fine  dust  carried 
up  the  chimney  is  mitigated  and  is  disiegiU'ded.  The  steam- 
power  pl.ants  of  Portland  cement  v.orks  have  an  extremely 
high  load  factor,  presenting  conditions  altogether  more 
favourable  for  pulverised-coal  boiler  firing  than  elsewheje. 
But,  actually  the  boiler  plants  of  Portland  cement  works 
■use-  coal  dh-ect  in  the  ordinary  way.  either  on  hand-fired 
grates,  or  preferably  with  labour-saving  coaJ-handhng  plant 
and  automatic  stokei*;  tlie  latter  give  a  thermid  efiiciency 
equal  to  that  attainable  with  oil-firing,  or  gas-firing,  or  with 
piilveriped  coal  similarly  carburetted,  and  the  elaborate  plant 
for  drying  and  pulverising  the  coal  is  absent. 

In  urban  electricity  works,  the  dust  nuisance  allowable  at 
a  cement  works  would  be  intolerable;  the  relatively  poor 
load  factor  makes  the  capital  charges  for  pulverised-coal 
plant  extremely  high,  and  it  is  difficult  to  imagine  any  in- 
ducement to  consider,  an  expenditure  which  mily  promises 
10  per  cent,  per  annuiri  gi-oss  return  in  view  of  the  capital 
charges,  upkeep,  and  depreciation,  even  assuming  that  all 
technical  troubles  hitherto  experienced  could  be  overcome. 
Mechanical  Engineer. 

February  '>3nd,  1919. 


The  Shorter  Working  Week. 

I  am  desii-ed  by  my  Bi-anch  to  submit  these  two  cases  in 
support  of  oLU'  contention  that  a  reduced  number  of  hours 
per  worker  means  more  employment  : — At  a  eeitaiu  pubhc 
institution  two  stokers  were  employed  12  hours  i)er  .shift, 
seven  days  per  week.  The  trade  union  asked  for  an  eight- 
hours  shift,  seven  days  per  week;  the  request  '^as  graute<l. 
and  the  third  man  engaged.  At  a  ceJiain  factoi-\-  one  handy- 
man was  employed  to  act  as  .stoker,  gas-engine  attendant, 
and  to  fill  up  spare  time  doing  odd  repaii-s;  hoiu-s  worked  be- 
tween 80  and  90  per  week.  The  trade  union  asked  for  a 
second  man ;  the  request  was  granted — the  work  rearranged 
cm  a  5ti-hour  basis  for  each  man.  The  rates  of  pay  re- 
mained the  same.  .A.pply  this  principle  as  far  as  possible  to 
every  indu.stry,  and  the  unemployment  pioblem  will  be 
solved. 

Tlie  Editor  referred  to  the  word  "  production."  I  am  very, 
much  afraid  "  production  "  is  an  ambiguous  term,  because 
the  productive  value  of  the  workmen's  labour  in  each  of  the 
above  instances  could  not  exceed  the  value  of  the  steaan 
raised  in  a  given  nmnber  of  hours.  To  judge  accurately  the 
value  of  the  engineman's  or  firejuan's  laboiu-,  the  value  of 
the  time  worked  per  individual  inside  the  factory  must  be 
taJien  into  account.  This  statement  may  not  suit  the  critics 
of  tie  shorter  working  week,  who  rseem  to  us  to  have  at  the 
back  of  their  minds  "  piece-work."  In  fact,  with  some 
ptroduotion  and  piece-work  may  be  regarded  as  s>'nonyms. 
The  critic  must  ever  bear  in  mind  that  what  may  be  tnie 
of  the  pieceworker  cannot  always  be  affirmed  of  the  workers 
engaged  in  occupations  ancillary  to  repetition  processes. 
Even  the  repetition-process  workers,  piece  or  time,  are  sub- 
ject to  limitations,  for  the  chance.s  are  tliat  no  amount  of 
coaxing  wfll  induce  the  machine  to  yield  one  article  more 
in  the  day  if  the  machine  has  been  consistently  i-un  top- 
notch. 

We  take  it  that  it  is  the  duty  of  the  employer  of  labour 
to  assist  in  procuring  increased  production  by  doubh'ng  the 
shifts  worked  and  aiT.anging  the  working  hours  to  the  be.st 
advantage.  Even  if  the  wages  show  an  increase  per  shift- 
hour  worked,  this  should  not  be  detrimental  to  the  progre.s.^ 
of  the  business,  because  by  doubling  the  .shift  the  capital 
would  almost  certainly  be  turned  over  20  times  during  the 


year  as  against,  say,  12  times  on  the  single-shift  system — 
a  very  great  gain  to  the  business  in  the  long  run.  The  fear 
that  paying  the  same  wages  for  a  47-hour  week  as  for  a 
.56-hour  week  is  not  sound  economics  is  groundless,  and  it 
matters  nothing  whether  the  worker  be  on  piece-work  or 
time-work^whether  he  be  a  factory  hand  or  a  pubhc-utdity 
•servant.  It  is  qrtite  fair  to  assume  that  the  workers'  pm-- 
chaaing  powers  would  be  considerafele.  Their  good  wages 
would  make  them  great  consumers,  and  with  but  a  srnall 
i-esidue  unemployed  the  home  market  would  be  one  of  first- 
rate  importance  to  the  manufacturer  and  importer,  while 
with  the  double  shifts  and  treble  shifts,  if  need  be.  a  splen- 
did surplus  should  be  available  for  export.  The  term  "  in- 
creased production  "  should  be  used  with  caution  with  respect 
to  electrical  workers  and  others  performing  duties  of  an 
ancdlary  nature.  All  such  as  they  ought  not  to  be  lowered 
in  status  because  they  do  not  produce  the  machines  they 
run  or  assist  in  running.  They  may  follow  ancillary  occupa.- 
tions  (whether  they  be  on  the  wages  book,  salaries  book,  or 
receive  managerial  remvmeration),  and  be  regarded  by  some 
economists  as  excresences  on  the  order  of  society,  but  it  is  a. 
fact  that  such  workers  have  become  part  of  the  order  of 
our  cavihsation.  Power-plant  workers  of  any  grade.  caUing, 
or  capacity  enable  people  to  carry  on  production  and  distri- 
bution, and  assist  in  carrying  out  the  normal  functions  of 
a  civilised  State.  Such  workei-s  may  be  deemed  to  be  essen- 
tial to  society  generally,  and  thereby  entitled  to  the  .shorter 
week,  with  its  extra  remuneration,  without  having  regard 
to  increased  production — for  their  labours  become  propor- 
tionately valtiable  to  those  who  use  machinery  and  earn  high 
wages  by  .so  doing.  If  .shorteniug  the  week  entails  bringing 
in  more  assistance  to  the  power  houses  and  offices  to  get  the 
work  done,  society  will  be  benefited,  because  it  will  all  help 
to  strip  hare  the  labour  market  of  the  imemployed — a  most 
important  consideration   at  this  juncture. 

Better  by  far  allow  the  trade  unions  to  try  the  ex]5eriment 
for  two  years  and  see  if  the  profits  from  trade  are  such  as  to 
warrant  continuance.  At  the  end  of  two  years,  falling 
values  and  a  hundred  other  causes  may  oi>erate  to  comjiel  a 
reduction  in  all  wages,  salaries,  and  other  classes  of  remu- 
neration. Even  rates  of  discount  and  interest  may  be 
affected ;  but  nothing  need  be  feajed  if  values  of  eommo<.hties 
are  in  proper  proportion  to  the  needs  of  the  community  and 
can  satisfy  all  reasonable  requirements. 

John  Vincent, 

Hon.  Secretary, 
National  Amalgamated  Union  of  Enginemen. 
Firemen,    Mechanics,    Motonnen,    and    Elec- 
trical Workers,  Marylebone  Branch. 

London,  N.W.,  Febrtiary  22nd,  1919. 

[In  both  the  instances  quoted  by  Mr.  Vincent  the  justice 
of  the  Ti"ade  Union's  demand  was  undeniable,  for  the  horn's 
of  working  were  excessive;  we  woiJd  gladly  support  the 
Union  in  any  similar  case.  But  we  do  not  agree  that  the.se 
exceptional  examples  justify  the  suggestion  that  the  prob- 
lem of  unemployment  in  "every  industry"  can  be  solved 
by  multiplying  the  number  of  workers  (and  the  wage  ex- 
pense) u-itlwut  increasing  th?  amovnt  of  ivork  done.  Abun- 
dant evidence  has  been  forthcoming  dming  the  war  that 
the  i-eduction  of  working  hours  from  12  to  10,  and  from  10 
to  8,  has  in  each  case  re.sidted  in  an  increased  i-ate  of  pro- 
duction more  than  sufficient,  to  counter-balance  the  .s'horti^n- 
ing  of  tie  working  time,  and  it  is  unquestionably  in  the 
best  interests  of  all  parties  that  this  process  .sliould  be  car- 
ried on  as  far  as  po.s.<able,  but  a  point  will  inevitably  bo 
reached  beyond  which  the  re-sult  wiU  be  les.sened  output, 
and  therefore  increased  cost  of  production.  Unless  the  rate 
of  output  is  inci-eased  by  the  reduction  of  horns,  the  cost 
increases  all  the  time,  and  this  must  be  the  case  where  the 
output  is  fixed  by  considerations  independent  of  the  worker, 
as  in  the  instances  cited  by  oiu-  conespondent.  The  asser- 
tion that  fears  on  this  score  are  "groundless"  is  merely  an 
expression  of  opinion. — Eds.  Elec.  Eev.] 


A   Protective  Association  for  Non=Technical   Officials. 

With  reference  to  the  correspondence  that  has  appeared 
in  your  valuable  paper  under  the  above  heading,  I  am  writ- 
ing on  behalf  of  the  whole  of  the  clerical  staff  of  this  depart- 
ment to  strongly  suppoi-t  the  claims  of  the  Clerical  Assistants' 
Association  (Electricity  Supply  Undertakings),  the  particu- 
lars of  which  were  so  ably  set  forth  by  the  Hon.  Secretary 
(Mr.  G.  R.  Smith)  in  your  issue  of  the  7th  inst. 

In  view  of  the  future  of  the  electric  supply  industry,  and 
the  formation  of  National  Industrial  Councils,  it  is  cleai-  that 
members  of  non-technical  staffs  must  of  necessity  band 
themselves  together  %\ith  a  view  to  their  interests  being  fuUy 
protected,  and  to  their  proper  recognition  by  the  competent 
authoritie.s  handling  such  questions  as  status,  rates  of  pay, 
working  hom-s,  &c.  As  a  separate  Indu.strial  Coimcil  ha.s 
been  fonned  to  deal  -n-ith  the  electric  supply  industry  I  think 
there  can  be  no  doubt  that  pertinent  matters  can  be  much 
better  dealt  with  by  an  association  having  special  electrical 
iatere.'yts  rather  than  by  a  body  representing  clerical  workers 
generally. 

The  Clerical  .Assistants'  .Association  is  makmg  vers'  rapid 
strides,  and  it  is  hoped  very  shortly  that  the  whole  of  the 
clerical  staffs  of  electricity  undertakings  in  the  country  will 
be  represented.     The  machineiy  for  establishing  bi-anchea  to 
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cover  all  districts  is  practically  complete,  and  will  be  put 
into  operation  forthwith.  It  is  int-ended  to  establish  a  branch 
for  the  MidlQnd.s,  with  its  headquarters  in  this  dty. 

In  con<lusion.  I  would  like  on  behalf  of  my  eolloages  to 
acknowledge  with  gratitude  the  very  al)lc  assistanoe  which 
the  Seei'etary  of  the  Association  rendered  in  obtaining  for  ils 
the  ]'2i  pej-  cent,  award  of  the  Chief  Industiial  Commissioner 
1*^  y*^'"-  H.  C.  Taylor, 

Actiny   Hon.   SecTetary. 

Midland  Branch.  Clerical  Assistants'  Association. 
Electric  Supply  Offices,   BirminglKiJu, 
February  17Nt,  1919. 


attend  and  take  an  active  pajl;  in  their  branches  instead  of 
hiding  under  a  cloak  and  criticising  tiiose  who  do. 


With  further  reference  to  my  letter  of  the  18th  inst.,  which 
appeared  in  last  week'.s  Electrical  Revikw,  it  would  appear 
that  some  of  your  readers  are  not  quite  clear  as  to  the  amal- 
gamation scheme  detailed  therein.  In  order  to  make  it  quite 
clear,  I  would  state  that  the  Chief  Commercial  Officers'  As.so- 
ciiation  and  the  Clerical  Assdstauts'  .Association  (Electricity 
Supply  Undenakings)  are  now  amalgamated  into  one  Asso- 
ciation, which  is  to  be  known  as  the  Electricity-  Supply  Com- 
mercial Association.  Many  of  your  correspondojits  liave  ex- 
pressed their  opinion  that  this  Association  would  be  strength- 
enetl  by  an  affihation  with  the  E.P.E.A.  There  are,  how- 
ever, always  two  pa^rties  to  consider  in  the  question  of  affilia- 
tion, but  I  am  now  in  a  position  to  state  that  the  latter  body 
have  piximised  their  hearty  co-operation  and  support  in  all 
matters  of  common  interest  as  soon  as  we  are  registered  as 
a  Trade  Union,  which  coirrse  is  being  proceeded  with  as 
speedily  as  possdble. 

May  I  again  remind  intending  members  that  it  is  neces- 
sary when  making  inquii-y,  in  the  first  instance,  to  state  the 
imdertaking  in  which  they  are  employed.  I  .should  like  to 
take  this  opportunity  of  thanking  "Another  Supporter" 
who.  unknown  to  me.  put  the  case  so  clearly  for  this  Asso- 
ciation in  his  letter  of  last  week's  issue. 

G.  R.  Smith, 
Acting  Hon.   Gen.    S?c., 
Electricity  Supply  CommexciaJ  Assn. 

Tyondon.  S.E.,  February  ^th,  1919. 


The  Abortive  'Electrical  Strike. 

In  studying  the  current  issue  of  the  Review  one  views 
with  dehght  or  disgust,  whichevea-  side  one's  leaning  may 
be.  that  high  compliment  paid  to  the  alaciity  which  the 
E.P.E.A.  so  promptly  and  pubhcly  displayed  in  announcing 
that  they  were  prepared  to  attempt  to  negative  any  action 
which  their  fellow-workers  in  the  E.T.U.  might  take.  Yet 
in  the  same  issue  one  observes  the  E.P.E.A.  had  given  14 
days'  notice  to  withdraw  their  members  if  their  demands 
were  not  conceded;  beyond  faahng  to  notice  any  retahation  by 
the  E.T.U. ,  comment  on  this  paradoxical  absurdity  is  super- 
fluous. One  wonders  how  far  advanced  to-day  would  the 
E.P.E.A.  programme  be  had  it  not  been  for  trade-union 
education  in  their  industry;  nmch  has  been  heard,  from 
many  and  varied  sources,  each  claiming  intimate  knowledge 
of  the  exact  position  which  the  station-engineer  members 
of  the  E.T.U.  w-ere  in  during  the  threatened  strike  period, 
but  we  have  not  yet  heard  of  an  official  statement  by  the 
chaii-man  of  the  London  Station  Shop  Stewards,  who  vm- 
loubtedly   could    reduce   the   present   po.sition   of   conjecture 


into  hard  facts. 


Observer. 


The   Future  of  the   Electrical  Trades   Union. 

When  I  linked  up  with  the  other  admirable  members  of 
this  Union,  all  we  had  in  view  was  a  better  hfe  for  ouir- 
.seJves  and  those  who  follow  us,  but  if  what  I  read  in  the 
Press  every  day  is  true  we  have  been  deceived. 

Now,  this  said  Press  is  the  mouthpiece  of  one  class,  and 
one  class  alone,  and  when  we  cast  our  memories  back  over 
the  last  four  years,  and  reckon  up  the  various  names  and 
indignities  we  have,  silently  endured,  we  should  understand 
who  they  are,  and  what  they  are,  but  I  notice  some  don't. 

When  we  were  working  long  hours  and  at  the  highest 
pitch,  under  the  control  of  the  employers.  Munition  Act,  and 
D.O.R.A.,  and  answering  the  many  calls  of  :^Guns,  more 
gims,  ships,  more  ships,  shells,  more  shells,  aeroplanes, 
more  aeroplanes,  eat  less  food  and  buy  more  War  Bonds, 
we  were  called  shirkers  drunkards,  pacifists,  murderers  of 
our  brothers  in  the  trenches,  wasters,  &c.,  &c.,  but  now, 
after  that,  we  are  "  Bolsheviks,"  and  after  a  day's  work 
we  are  plotting  treason,  running  about  with  a  pocket  fuU 
of  bombs,  and  a  few  spare  tanks  trying  to  create  a  revolu- 
tion to  bring  immorality  and  lawiessness  to  our  own  homes, 
— doe-sn't  this  soud  real? 

No!  Mr.  Editor,  a  thousand  times  No!  we  are  not  "Bol- 
sheviks" nor  "  pro-Geinnans "  nor  "Anarchists";  we  are 
British  to  the  very  letter,  only  we  are  woi-kei's  who  are  look- 
ing forward  very  keenly  to  something  better  in  life,  and 
eome  of  the  fruits  of  victory  that  we  have  been  fighting  for. 

Finally,  if  "Member  E.T.U.,"  ".An  E.T.U.  Worker,"  and 
"  Constitutional "  have  a  grievance,  or  a  charge  to  make 
against  their  fellow  E.T.U.'s,  or  if  they  have  caught  cold 
feet,  they  should  not  blame  their  leaders,  but  act  as  Trade 
Unionists  and  men,  and  put  it  before  their  branches,  and  be 
■"  con.stitutional."     Further,  I  should  advise  all  of  them   to 


East  Ham,  February  92nd,  1919. 


J.   W.   Woolley. 

Ehctrical  Trades   Union. 


With  reference  to  the  editorial  article  and  your  corres- 
pontlent's  letter  in  current  issue  re  Union  meji,  it  is  exactly 
what  is  needed,  viz.,  a  society  or  organisation  of  proved 
skilled  men.  I  have  always  maintained  that  in  our  trade, 
or  prufcsiaon,  esixxiiaUy,  it  is  absolutely  necessary  that  the 
fact  of  a  man  being  a  "  Union  "  man  should  be  a  guarantee 
that  he  is  proficient. 

Moreover,  were  this  so  it  would  be  an  inducement  for  em- 
ployers to  give  the  preference  to  such  men.  Of  course,  there 
are  good  men  both  in  and  out  of  any  society  or  organisa'tion , 
but  it  has  become  more  than  ever  necessary  for  sill  workers 
to  organise  themselves.  Jt  seems  to  me  that  the  essential 
points  in  any  new  organisations  are :  That  the  members 
should  be  "  graded,"  and  some  provision  made  for  mates, 
improvers,  &c.,  as  well  as  for  foremen,  supervising  foremen, 
and  such  like.  I  can  fairly  claim  to  have  a  wide  knowledge 
of  the  matter,  having  had  about  30  years'  varied  experien<ie 
in   all  branches  of  in.stallation   work. 

There  is  no  doubt  that  such  an  organisation  on  the  linea 
suggested  would  do  much  to  improve  the  trade  gcnei-ally,  as 
any  man  debarred  for  the  moment  from  becoming  a  memhei- 
would  undoubtedly  use  his  efforts  to  become  proficient,  and 
thus  receive  the  benefit  of  increased  j:ates  of  pay  and  better 
conditions.  I  am  ready  to  give  every  assistance  in  my  power 
to  fm-ther  some  such  scheme  in  this  town.  Wishing  this 
new  move  every  success, 

S.  O.  Hoad. 

Eastbourne,   February  24f^i,  1919. 


National  Building  Schemes  and  Electrical  Equipment. 

Having  just  read  through  a  booklet,  "  Gaa  Installation  fui' 
Housing  Schemes,"  issue*!  by  the  B.C.G.A.,  also  "  Housing 
Economy  Number:  One  Thousand  and  One  Uses  for  Gas" 
from  the  same  quarter,  it  occurs  to  me :  What  aj-e  the  elec- 
trical jjeople  domg  by  way  of  getting  ready  to  have  their 
apparatus  represented  in  the  huge  building  schemes  about 
to  be  set  a-gcung'i'  The  gas  jjeople  have  everything  prepaa'ed, 
from  gas  lighting  down  to  the  scullery  washing  copper,  but 
I  can  find  no  evidence  of  combined  action  on  our  part.  It 
is  obvious  that  if  gais  equipment  becomes  standard  practice 
(as  it  threatens)  at  this  juncture,  we  shall  have  a  hard  job 
displacing  it  later,  or  even  getting  a  share  of  new  business. 
Surely,  now  is  the  time  to  att<ampt  through  combined  action 
on  the  'iJart  of  manufacturers  of  electrical  apparatus  and 
supply  authorities  to  obtain  an  electrical  cooking  and  heat- 
ing equipment  w-hich  could  be  offered  on  competitive  hnes 
for  installation  in  these  new  houses,  otherwise  our  appeal 
is  likely  to  remain  confined  to  the  Rolls-Royce  section  of  the 
community.  010-  inaction  seems  all  the  more  inexplicable 
in  view  of  the  fact  that  we  are  aUeged  to  have  friends  in 
high  places — has  not  Mr.  Lloyd  George  repeatedly  indicated 
that  cheap  electricity  must  play  a  major  part  in  reconsta-ue- 
tion,  not  only  for  power,  but  for  cooking  and  heating'?  Yet 
we  stand  idle  with  folded  arms,  and  admit  that  the  cheaipest 
cooker  we  can  offer  for  a  small  dwelling  costs  in  the  region 
of  from  three  to  four  times  the  price  of  the  gas  equivalent. 

I  trust  that  bodies  like  the  B.E.A.M.A.  and  the  rec-entJy- 
formed  I.E.E.  Committee  will  ^et  to  work  before  it  is  ux> 
late,    and    give    us   a   proiMsition   enabling    tis   to   wage   the 


contest  on  something  hke  level  terms. 


R.  Hardie, 


Show  Room  Manager. 
Glasgow  Corporation  Electiicitv  Dept., 
February  19th,   1919. 

P.S. — The  atavistic  possibihties  of  the  future  are  impressed 
upon  one  by  the  latest  advertisement  by  the  B.C.G.A.,  "  Gaa 
Lightang  for  Health,"  which  dilates  on  the  pre-eminently 
healthful  nature  of  gas  as  an  illuminant. 

[We  refer  to  this  matter  in  otu'  leader. — Eds.  Elec.  Rev.] 


The  Association  of  Officers  and   Staff  Members  of 

Electricity  (Power  and  Supply)  Companies  of 

Great   Britain. 

At  a  meeting  held  at  Caxton  Hall,  Westminster,  on  Janu- 
ary 30th,  1919,  which  was  attended  by  nearly  20O  iong-sarvico 
officers  and  membei-s  of  the  permanent  staff's  of  the  London 
electiicity  supply  companies,  it  was  unanimously  resolved  to 
form  this  .Association. 

The  immediate  future  will  probably  see  the  absorption  or 
amalgamation  of  the  existing  electricity  (pow'er  and  supply) 
companies  throughout  the  kingdom  in  one  way  oi-  anothei-, 
and.  as  a  result,  the  positions  of  some  of  their  staff's  may  be 
adversely  affected.  The  right  to  compensation  of  those  offi- 
cers and  servants  of  the  London  water  companies  who  suf- 
fered loss  or  diminution  in  position  through  the  instiitutdion 
of  the  Meti'opolitan  Water  Board  was  embodied  in  the 
Metropolis  Water  Act,  1902;  and  the  piinoipal  object  of  thia 
Association  is  to  ensure  for  its  members  the  recognition  of 
similar  rights.  It  is  obvious  that  the  co-operation  of  all  those 
interested  will  be  the  most  effective  means  of  securing  the 
desired  result. 

The  Association  wiU  take  all  steps  neces.sary  to  foster  and 
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protect  the  interests  ol'  its  meuibejvs.  Membership  is  open 
to  the  start's  of  the  (wwer  iin<l  supply  companies  of  Great- 
Britain,  both  technical  and  commerciaJ,  whose  peiiod  of  ser- 
vice, not  necessarily  with  the  same  undertaking,  exceeds  10 
yeajs,  and  if  any  of  your  reader?,  wi^^h  for  further  paiticulaTS 
I  ahalJ  be  ;ila4  if  they  will  conutiunicate  with  mo. 

Oswald  M.  Andrews, 

Hon.    Sccrtiary. 
J9,  Canja.by  Street.   \V.,  i'l-oniunj  ibili,  1919. 

[Wo  refer  to  this  subject;  in  our  leading  columns  to-day. — 
Eos.  Eu:c.  Eev.] 


Engineer  Surveyors'  Salaries. 

.\s  aji  onginaJ  member  of  the  Loudon  Branch  of  the;  Ekigi- 
neer   Surveyors'   Assocjation.   I  feel  that  "Pitman's"   letter 
appearing  in  your  current  issue  caJls  for  a  reply, 
f  5;ames  of  compaides,  including  my  own — "The  Ocean  " — 

r  and  figures,  having  been  freely  used,  perhaps  I  may  be  per- 
mittee! to  state  that  in  my  cotajjany  all  surveyors  of  ten 
years'  sexvice  receive  i,';360  per  anntun  by  way  of  remuneira- 
tion — a  .scale  of  pay  much  in  excess  of  that  asked  for  by  the 
main  Executive  of  the  .\ssociatdon. 

.\mongst'  many  other  privileges,  we  enjoy  the  benefit'  of 
:i  non-ccaitributor}'  pension  sciiemo  at  least  equal  to  that  of 
the  CiviJ  Senioe,  and  also  what  amounts  to  a  free  life  iusur- 
:ince  policj'  of  .£200.  What  quarrel,  then,  have,  we  with  em- 
ployers who  treai  us  with  every  decency  and  consideration'.' 

A  not  unfair  inference  from  "Pitman's"  letter  would  be 
that  the  profits  mentioned  therein  are  made  out  of  engineer- 
ing insTU'ance.  and.  whilst  such  is  very  far  from  being  the 
case,  it  does  .seem  that  the  companies  are  all  in  a  prosperous 
state.  Given  good  m.inagement.  therefore,  there  would  appear 
to  be  no  adequate  reason  for  such  disp;irities  as  "  Pitrnan  " 
indicates,  and  I  hope  that  this  letter  will  be  of  some  service 
to  him  and  others  in  similar  phght. 

My  colleagues  and  I  feel  that  the  sneer  as  to  genteel 
ix)veny  is  tinwarrantable.  and  in  fairness  to  ils  and  oui 
employers,  I  hojx}  you  will  see  your  way  to  publish  this 
letter. 

Finally,  I  cannot  agree  with  "Pitman  "  when  he  says  the 
employers  are  organised — they  are  not.  but  I  hope  the  day 
is  not  far  off  when  they  will  be.  It  will  not  only  be  to  then- 
own  advantage,  but  also  to  the  advantage  of  their  surveyors 
for  obvious  reasons.  "^ 

R.   J.    Forsyth. 

East  Ham,  E.  6.  February  lOth,  1919. 


I  note  in  to-day's  issue  of  the  Electeical  Review  that  Mr. 
Trapneli,  on  behalf  of  the  Executive  of  the  Engineer  Sur- 
veyors' Association,  denies  that  that  body  either  circulated 
the  figures  I  gave  re  companj'  dividends  or  knew  anything 
about  their  'oeing  cireul.'ited.  After  each  branch  meeting 
the  branch  secretary  forwards  copies  of  the  minutes  to  Mr. 
TrapneU ;  Mr.  TrapneU  then  forwards  to  ea<-h  bi-anch  secre- 
tary a  copy  of  the  minutes  of  all  the  other  branches.  I  en- 
close one  such  copy  sent  out  by  Mr.  TrapneU  which  gives  the 
figures  I  gave  in  my  letter  to  you,  and  from  which  I  took 
the  figures. 

Pitman. 

February  -lUt,  1919. 

[The.  cyclostyled  .sheet  enclosed  cont;iiiis  the  minutes  of 
the  Glasgow  Branch  meeting  dated  October  tth.  1918,  and  is 
signed  by  the  Hon.  Brainoh  Secretary.  The  list  of  dividends 
in  queatiom  is  given  in  the  minutes. — Eds.  Elec.  Eev.] 


The  Policy  of  the  Electrical  Power  Engineers'  Association 
in  Contemporary  Trade  and  Labour  Disputes. 

The  National  Executive  Council  of  the  Electrical  Power 
Engineers'  A.ssociation  (the  prrjtcctive  a.s.sociadon  for  all 
technically-trainod  staff  engineers  in  the  electricity,  power, 
and  supply  industi-y)  at  a  recent  meeung  decidetl  unanimously 
■  in  a.  pohcy  for  irienibers  of  the  As.sociation  during  contem- 
ix>rar\    trade  and  labour  disputos. 

In  view  of  the  present  critical  days,  it  was  decided  that 
!lii>  pubU<-,  should  be  advised  as  to  this,  and  also  all  the  tiude. 
ID  ions  connected  with  the  esngineering  and  deotrieity  supply 
mdu.stries. 

1.  Tliat  where  the  members  of  any  other  trade  union  strike 
with  the  object  of  coercing  members  of  the  E.P.E..A...  the 
members  of  the  latter  Union  shall  make  every  endeavour  to 
maintain  continuity  of  supply. 

2^That  where  a  dispute  or  strike  appears  to  be  due  to 
failure  of  an  employer  or  a  trade  union  to  carry  out  an  award 
or  agreement,  or  where  either  party  has  refused  arbitration 
or  to  negotiate  after  the  receipt  of  not  less  than  seven  days' 
twdce  in  writing  from  the  other  party  to  enter  ujxjn  negotia- 
tion or  submit  to  arbitration,  or  where  the  members  of  a 
trade  union  are  acting  contrary  to  the  constitution  of  their 
Union,  the  National  Executive  Cotmcil  of  the  E.P.E.A.  shall 
mimediately  get  into  touch  with  the  employer  and  with  the 
officers  of  the  Union  concerned  to  ascertain  the  facts  acd 
decide  upon  the  line  of  action  for  members  of  the  E.P.E.A. 
affected,  and  in  (ihe  meantime  luembers  of  the  E.P.E.A. 
shall  make  every  endeavour  to  maintain  continuity  of  supply 
in  the  public  interes-t. 


o.  lu  a-U  other  caaes  of  disputes  or  strikes  where  constitu- 
tiimal  methods  have  been  adopted  and  failed,  the  Divisianal 
Emergency  Committee  wUl  instruct  members  of  the  E.P.E..\. 
to  carry  out  their  normal  duties  only. 

It  wiU  be  seen  that  this  is  a  well-balanced  attempt  on  the 
ixu't  of  an  organisation  c»f  professional  men  to  steer  a  per- 
fectly just  middle  course  and  to  repress  any  hasty  actaon. 
It  is  entirely  in  the  pubhc  mterest-s  that  this  should  be  so  if 
we  are  to  solve  tihe  difficult  industrial  problem  now  facing  us. 

Bmploj'ers  no  less  than  employed  must  travel  on  hues  of 
■sinity  and  reason,  with  fair  and  frank  discussion  of  all  dil- 
forences.  and  due  obsercances  of  the  moral  as  well  as  the 
legal  obhga.tions  of  all  agreements  arrived  at.  Only  by  cessa- 
tion of  Prussian  overbearancc  on  both  sides  can  industrial 
hiirmony  be  secured.  yf    Arthur  Jones, 

Hon.  General  Secretary. 

Leytonstone,  February  24t;i^  1919. 


Electrified  Seed. 

There  is  much  virtue,  it  appears,  in  mverted  commas. 
Tliey  enable  "Wide  Awake"  to  repudiate  his  belief  in  elec- 
trified chickens,  and  to  impute  to  me  the  purpose  of  caiLsing 
great  pleasure  to  Mr.  Fry-  and  his  friends.  I  should  be  glad 
to  be  the  means  of  causing  great  pleasure,  to  anyone,  and  I 
hope  to  cause,  before  I  have  done,  great  pleasure  to  "  Wide 
-Vwake " ;  but  I  have  never  used  the  phrase  he  attributes 
to  me. 

I  may  be  mistaken — humanum  est  crrarc.  as  we  were 
taught  at  school — but  not  through  neglect  of  obvious  precau- 
tions, as  "  Wide  Awake  "  suggests.  I  am  pleased  to  tell 
hinu  that  I  have  carried  out  proper  trials.  To  forestall  iui 
obvious  question  that  "Wide  Awake"  is  sure  to  put,  for 
he  is  wonderfully  u-ide  awake  to  the  obvious,  I  may  say 
that  by^pfoper  tiials  I  mean  trials  checked  by  proper  con- 
trols, as  customary  in  .scientific  experiments,  with  which  I 
am  not  unfamOiar;  but  I  do  not  place  as  much  rehance  on 
the  result.s  of  these  experiments,  strongly  in  favoiu:  of  the 
electrification  of  seeds  though  they  are,  as  upon  Mr.  Fry's, 
and  for  this  reason  :  my  experiments  v:ere  limited  to  a  few 
hundred  plants.  Mi'.  Pr\'s  experiments  have  extended  over 
hundreds  of  acres  of  plants,  and  in  each  acre  some  130,000 
plants  weiTe  subjects  of  experiment. 

Another  very  obvious  point  that  "Wide  Awake"  is  wide 
awake  to  is  that  dried  seed  may  be  hghter  than  seed  that 
has  not  been  soaked  and  dried;  and  in  that  case,  if  the  sow- 
ing is  by  weight,  more  dried  than  imtreated  seed  w-iU  be 
sown  per  acre.  If  "  Wide  Awake"  will  refer  to  the  instruc- 
tions issued  to  farmers  by  the  inventca'  of  the  process  of  elec- 
trifying seeds,  he  will  find  the  following  passage,  which  I 
am  stu-e  will  afford  him  great  plea.sure  : — "  Another  effect 
of  the  process  on  the  .seed  is  that  the  weight  is,  or  may  be, 
diminished.  The  farmer  ....  may  therefore  not  receive 
as  much  weight  of  seed  as  he  sent,  and  he  must  be  c-areful 
to  sow  by  bushel  measuie,  and  not  by  weight."  "Wide 
Awake  "  must  wake  a  httle  wider  if  he  wants  to  catch  Mr. 
Fry  tripping.  '  chas.  Mercier. 

Parkstone,   February   •2-ith.   1919. 


On  the  appearance  of  the  very  interesting  ai-ticle  by  Mr 
H.  Hammond  Dunn,  F.L.S.,  on  "The  Elect rihiation  of 
Seeds"  in  the  Electric.\l  Review  '.lanuary  iMth.  1919),  on>-^ 
wandered  why  figurfe  had  not  been  given  showing  what' 
proportion  of  the  increased  coin  crop  alleged  to  be  due  to 
"The  Wol£r\-n  Electrochemical  Process"  was  attributable 
to  immersion  in  'liquid  chemicals,"  and  how  much  to  the 
electrical  part  of  the  treatment. 

It  was  gratifying,  therefore,  to  read  in  your  leadercitc  of 
.lanuary  .31st.  "  Electrified  Seed."  a  pertinent  suggestion  to 
submit  TWO  similar  samples  of  .=;eed  to  the  process,  omitting 
the  electrical  ti'eatment  in  the  case  of  one,  and  to  sow  them 
in  adjacent  ground  plots  with  a  third  sample  wholly  un- 
treated under  identical  conditions. 

The  fact  that  Mr.  Henry  E.  Fry,  the  enterprising  inventor 
of  the  proce.<:i5-— according  to  Dr.  Charles  Mercier— has  re- 
peatedly caiTie<l  out '  the  toKf  suggested  would  appear  to 
point  to  the  cum-  with  which  these  triple  data  could  be  pro- 
duced and  published. 

It  is  in  no  captious  spirit  that  I  venture  <o  press  for  these 
data,  but  purely  with  a  desire  for  information.  Sometimes 
one  is  appealed  to  in  these  matters  as  I  was  appealed  to  the 
other  day  by  my  friend  "  A."  He  is  a  member  of  a  famous 
Service  Glut],  and  had  boea  told  by  friend  "B"  that  "0" 
and  "  D,"  ".scientists"  belonging  to  another  club,  had  in- 
formed him  ("  B  ")  that,  by  electrical  process,  chickens  had 
been  hatched  from   unfertilised  eggs  of  a  hen.     Stress  was 

laid  on  the  "  un  " ,  and  this  preposterous  nonsense  was 

solemnly  enunciated   as  the  dernier   cri  of   scientific  accom- 
pUshed  fact. 

Compared  with  the  "^electrified  chickens"  shown  up  by 
your  correspondent  "Wide  Awake,"  "C"  and  "  D's " 
alleged  electrically-generated  beauties  would  be  soiiE  chicks 

One  has  heard  of  a  homuncuJus :  Ukewise.  perhaps,  of  a 
gallunculus;  but  by  what  weird  meana  did  electtunculi 
(wiiich  are  alleged  ultimately  to  have  grown  mto  chickens) 
get  into  "C"  and  "D's"  unfertilised  eggs? 

E.  Ravmond'Barker. 

London,  S.W.,  February  iith,  1919, 
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BUSINESS  NOTES. 


Strike  Pbosecctioss. 
William  Thomas  Weekes.  president  of  the  Camberwell  Branch 
of  the  Electrical  Workers'  Union,  was  summoned  for  assaulting 
Walter   Henry   Godfrey,  employed   by  Messrs.  Payne  &  Co.,   tan 
merchants,  of  Tooley  Street. 

Complainant's  solicitor  explained  that  the  allefred  assault  arose 
ont  of  the  recent  electrical  strike.  Godfrey  was  a  non-Unionist, 
and  on  February  8th  he  was  proceeding:  to  his  work,  when  he  was 
spoken  to  by  defendant  and  other  men  on  strike.  Complainant 
alleged  that  he  was  struck,  and  kicked  on  the  leg. 

The  Magistrate  dealt  with  the  case  as  one  of  common  assault, 
and  bound  both  men  over  in  the  sum  of  £10  for  six  months. 


The  prosecution  of  two  electricians  named  Armstrong  and 
Gilmour.  at  Belfast,  for  leaving  their  work  before  the  proper  time, 
resulted  in  the  cases  being  dismissed  without  prejudice.  The  two 
men  were  arrested  under  D.O.R.A.,  and  released  on  bail  after  the 
first  hearing  of  the  case.  The  defence  was  that  the  men  had  no 
contract  with  the  Corporation,  and  did  not  come  out  on  a  sym- 
pathetic or  syndicalist  strike,  but  as  loyal  Trade  Unionists. 
Armstrong  was  a  member  of  the  Strike  Committee,  and  it  was 
hie  desire  to  conduct  the  strike  on  as  peaceful  lines  as  possible. 


Metropolitan  Electric  Supply  Co. 
Rklief  Sought  isdeb  Biilding  Agreement. 
.\n  important  decision  was  given  by  Mr.  Justice  Sargant.  in  the 
Chancery  Division,  on  an  application  by  the  Metropolitan  Electric 
Supply  Co..  Ltd.,  for  relief  under  Sec.  1.  Sub-Sec.  (2)  of  the  Courts 
(Emergency  Powers')  Act.  1917.  The  case  related  to  a  building 
agreement,  dated  December  31st.  1912,  between  the  company  and 
the  London  County  Council  with  reference  to  a  site  fronting  on 
the  west  side  of  Kingsway,  and  the  company  asked  that  the  right 
<if  the  Council  to  receive  the  full  rent  reserved  under  the  agree- 
ment might  be  suspended  upon  such  terms  as  the  Court  might 
think  fit,  on  the  ground  that,  owing  to  the  prevention  and 
restriction  in  the  supply  and  delivery  of  materials  and  the  regula- 
tions and  orders  made  under  the  Defence  of  the  Realm  Act.  the 
agreement  could  not  be  enforced  without  serious  hardship  to  the 
company.  As  formulated  in  Court,  the  claim  was  for  a  temporary 
reduction  of  rent,  or  an  annulment  of  rent  for  such  period  and  to 
such  extent  as  would  be  proper  in  the  circumstances.  The  Council 
met  this  claim  with  the  contention  that  there  was  no  case  of 
serious  hardship  which  was  a  necessary  preliminary  to  the  grant 
of  any  relief  under  the  Act,  and  that  the  Act  gave  no  power  to 
suspend  or  annul  part  only  of  the  terms  of  a  contract  such  as  in 
this  case,  the  agreement  to  pay  rent,  though  they  admitted  that 
the  Act  gave  express  power  to  stay  proceedings  for  a  time  in 
respect  of  the  recovery  of  rent  under  the  agreement.  The  site  was 
let  to  the  company  to  be  developed  as  a  single  building  site  in  con- 
nection with  a  much  larger  area  of  back  land,  and  the  company  in 
turn  let  both  sites  on  a  building  agreement  to  the  General  Electric 
Co.,  Ltd.  The  excess  rent  for  the  back  land  was  estimated  at  i;832, 
only  £f'>  less  than  the  total  rent  payable  by  the  Metropolitan 
Electric  Supply  Co.  to  the  County  Council.  If  the  site  in  question 
had  not  been  disposed  of  by  the  M.E  S.  Co.  it  would  have  been 
leased  to  other  persons  at  a  rental  of  45.  per  sq.  ft.  (being  the  rent 
agreed  with  the  M.E.S.  Co.).  In  July,  1916,  the  Minister  of  Muni- 
tions Order  prohibited  building  at  a  cost  of  over  £.500.  The  rent 
of  £838.  payable  on  June  24th.  191 S.  had  not  been  paid,  but  since 
then  £429  (the  rent  to  which  the  applicants  claimed  that  the 
rent  of  £838  should  be  reduced)  haH  been  paid  to,  and  accepted 
by,  the  Council  without  prejudice  to  their  rights. 

llr.  A.  Grant.  K.C..  and  Mr.  R.  Goddard  appeared  for  the  plaintiffs 
ahe  M.E  S.  Co.)  ;  and  Mr.  Rolf.  K.C..  and  Mr.  T.  H.  Attwater  for 
the  defendants  (the  L.C.C.). 

His  Lordship,  after  re^serving  his  judgment,  said  the  question 
of  serious  hardship  must  be  answered  against  the  plaintiffs  in  the 
negative.  The  position  of  the  defendants  in  relation  to  the 
plaintiffs  was  entirely  different  from  that  of  the  plaintiffs  to  the 
G.E.  Co..  who  were  not  only  giving  a  l.irge  rent  for  a  property 
from  which  they  could  get  no  immediate  return,  but  they  were 
also  standing  out  of  any  return  on  a  very  large  capital  expenditure. 
The  plaintiffs  had  escaped  from  all  unproductive  capital  expendi- 
ture, and  were  getting,  even  after  the  reduction,  a  rent  but  a  few 
pounds  short  of  the  total  rent  payable  for  both  sites.  As  to  the 
second  defence,  that  founded  on  the  construction  of  Sec.  1, 
Sub. -Sec.  (2)  of  the  Act,  his  Lordship  said,  on  the  face  of  the 
words  used,  the  power  of  annulment  or  suspension  was  given  only 
as  to  the  whole  of  a  contract,  though  the  power  of  staying 
jiroceedings  was  given  either  as  to  the  whole  of  acontract  or  as  to  any 
term  thereof  or  any  rights  thereunder.  In  the  case  of  an  ordinary 
contract  of  tenancy,  while  it  might  be  advisable  to  allow  the  Court 
to  annul  the  tenancy  altogether  or  for  a  certain  period,  or  to  allow 
the  Court  to  stay  for  a  time  proceedings  for  enforcement  of  rent, 
it  would  be  going  very  much  further  to  give  the  Court  power  to 
alter  entirely  the  nature  of  the  contract  by  armnling  the  rent  or 
puspending  it  tor  a  time,  while  still  allowing  the  tenant  to  have 
the  benefit  of  the  right  of  occupation.  A  change  of  this  kind 
would  he  a  variation  of  the  contract  in  such  an  essential  respect  as 
to  amount  to  a  completely  new  contract,  and  he  did  not  find  in  the  sec- 
tion anything  to  point  to  an  intention  to  give  the  Court  any  power  of 
general  variation  of  contracts.  In  his  judgment,  both  grounds  of 
defence  were  sound,  and  he  dismis-sed  the  application,  with  costs. 


Callender's    Hospital    Fund. — The   annual    meeting  of 

Callender's  Hopsital  and  Distress  Fund  was  held  at  the  Belvedere 
Works  on  1,5th  inst..  Sir  Tom  Callender  presiditig.  The  report  for 
1918  showed  that  of  300  members  who  joined  the  Forces,  24  had 
made  the  great  sacrifice.  The  sum  voted  to  hospitals  was  the 
highest  on  record.  A  large  number  of  hospital  letters  were  issued, 
as  well  as  a  number  for  nursing  and  convalescent  homes  ;  surgical 
appliances  were  supplied  in  69  cases,  and  spectacles  in  79  ;  33  appli- 
cants received  financial  assistance.  The  employes  at  Picardy  Works 
joined  the  Fund,  and  began  subscribing  in  June,  1918.  The  total 
subscriptions  from  Belvedere  and  Picardy  amounted  to  £394.  The 
company  donated  £50  to  the  Fund,  and  Sir  Tom  Callender  five 
guineas,  while  there  were  nine  two-guinea  donations  from  directors 
and  others.  The  amount  distributed  amongst  hospitals  and  other 
institutions  was  £371.  an  increase  of  £73  for  the  year. 

World    Politics   and  Advertising.— The   following   two 

pictorial  advertisements  may  be  of  interest  to  students  of  publicity, 
and  especially  to  critics  of  contemjx)rary  British  advertising.  The 
advertisements  appear  in  current  issues  of  the  Continental  technical 


Fig. 


Press.  In  No.  1.  President  Wilson  (with  halo)  adds  yet  another 
point  to  his  famous  charter—"  (Jentlemen.  before  everything  this 
point  must  be  stated  :  The  best  switch  is  the  '  Metron.'  "  In  No.  2 
John  Bull  has  just  discovered  how  to  deal  with  Bolchevism — "  Now, 
if  they  were  disconnected  by  means  of  this  '  Metron  '  disconnecting 
pole.  .  .  ." 

In   Defence   of   Norwegian    Industries.— According  to 

the  Iiifelliqeii'xeiUer.  the  Norwegian  iron  industry,  fearing  the 
competition  of  the  numerous  foreign  munitions  and  war-material 
factories  with  their  up-to-date  equipment,  is  urging  the  Labour 
Distribution  and  Trade  Office,  through  the  agency  of  the  Associa- 
tion of  Engineering  Works,  to  adopt  effectual  defensive  measures. 
The  leading  offices  are  to  be  urged  not  to  place  orders  in  foreign 
countries  instead  of  with  Norwegian  factories  save  for  imperative 
reasons.  "  The  products  of  the  Norwegian  factories  a#  fully 
capable  of  competing  with  foreign  goods  as  regards  quality.  and> 
to  some  extent,  as  regards  price." 

The  Combination    of  Manufacturers'  Organisations.— 

At  a  meeting  of  British  manufacturers  at  Manchester,  last  week. 
Sir  Charles  Mandleberg  drew  an  inspiring  picture  of  the  future  of 
the  British  export  trade  under  new  auspices.  After  Sir  Charles 
and  Mr.  Fred  Dearden,  a  member  of  the  Committee,  had  explained 
the  terms  of  fusion  and  the  reasons  why  the  Provisional  Com- 
mittee recommended  acceptance  of  the  Federation  s  offer,  the  reso- 
lution in  favour  of  joining  forces  with  the  F.B.I,  was  carried 
unanimously.     The  matter  is  referred  to  in  another  note  in  this 
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For  Sale.  —  Wolverbamptou  Corporation  Electricity 
Works  invites  offers  for  a.  steel  chimney,  90  ft.  high,  4  ft.  6  In. 
in  diameter,  in  three  pieces,  with  flanged  joints  for  bolting  together, 
complete,  with  base-plate  and  guide- ropes.  See  our  advertisement 
pages  today. 

The    Struggle    for    South    American    Markets. — The 

Tribuna  (February  3rd)  publishes  an  article  by  a  South  American 
correspondent  on  the  struggle  which  is  taking  place  for  the 
capture  of  the  markets  in  Latin-America.  The  struggle  is 
resolving  itself  into  a  fight  between  British  and  U.S.A.  interpsts. 
both  of  which  are  endeavouring  to  capture  the  trade  previously  in 
German  hands.  The  Xorth  Americans  had  a  great  advantage 
during  the  war,  and  flooded  the  markets  with  their  goods  ;  but  the 
Latin-Americans  did  not  like  their  methods,  and  they  also  have  a 
long-standing  prejudice  against  the  Xorth  Americaus.  The  latter 
are  now  recognising  the  error  of  their  ways,  and  are  adopting  other 
methods.  The  National  City  Bank  of  Xew  York  has  arrived 
on  the  scene,  with  its  powerful  organisations,  and  is  establishing 
itself  at  all  the  strategical  points.  It  will  be  interesting  to  see  the 
ont(iome  of  this  struggle. 

Reconstruction  Problems. — No.  12  of  the  "  Reconstruc- 
tion Problem  '  pamphlets  issued  by  the  Ministry  of  Reconstmction 
de«.l5  fully  with  the  Resettlement  of  Officers  now  in  the  Navy. 

Trading  with  the  Enemy. — -A^  further  list  of  names  of 
bodies  and  persons  in  several  countries  with  whom  trading  is  pro- 
hibited, or  whose  names  have  now  been  removed  from  the  list,  is 
published  in  the  London  (jazette  for  February  21st. 

Export  Restrictions  Relaxed. — The  London  Gazette  for 

February  21st  contains  a  notice  of  further  relaxation  of  export 
restrictions. 

The  Director   of    Electric    Power  Supply. — The  offices 

of  the  Director  of  Electric  Power  Supply  have  been  removed  from 
the  Victoria  Hotel,  Northumberland  Avenue,  to  Avenue  House, 
Northumberland  Avenue,  W.C.  2,  to  which  all  communications 
should  henceforth  be  addressed. 

Trade  Representation  Abroad.— A  further  step  in  the 

furtherance  of  the  overt^eas  trade  of  this  country  has  just  been 
taken  by  the  amalgamation  of  the  British  Manufacturers'  Corpora- 
tion with  the  Federation  of  British  Industries,  to  which  step  we 
referred  in  our  last  issue.  The  object  of  this  amalgamation  is  to 
proceed  with  the  appointment  of  unofficial  representatives  of 
British  industries  abroad.  Such  a  project  has  for  long  been  >mder 
discussion  by  the  Federation  of  British  Industries  and  by  the 
British  Manufacturers'  Corporation,  and  the  amalgamation  will 
render  possible  the  more  rapid  extension  of  the  overseas  work 
already  undertaken  by  the  Federation  of  British  Industries,  whose 
membership  will  be  reinforced  by  the  members  of  the  British 
Manufacturers'  Corporation.  Briefly  the  scheme  is  as  follows  : — 
The  Federation  will  select  suitable  representatives  possessing 
business  experience  and  a  knowledge  of  the  foreign  country  in 
which  they  are  to  serve,  to  represent  the  interests  of  British  manu- 
facturers in  the  various  markets  of  the  world,  and  they  will  render 
all  services  in  their  power  to  the  members  of  the  Federation.  The 
l4an  is,  in  effect,  an  attempt  tn  represent  British  industry  by  men 
•  liosen  by  the  industrialists  tliems^lves. 

There  is  no  danger  that  the  apjxjintment  of  such  men  would 
lead  to  oTerlapjiinu  with  the  fJovrrnment  Intelligence  Officers 
abroad,  for  there  are  many  diri'Hjtioiis  in  which  it  is  impossible  for 
the  Government  servant  to  render  the  services  desired  by  British 
industries.  Moreover,  it  is  the  intention  of  the  Federation  that 
its  Commissioners  shall  work  in  the  closest  touch  possible  with 
the  Government  representatives  abroad,  since  both  are  working  with 
the  same  end  in  new — namely,  the  furtherance  of  the  commercial 
and  industrial  prosperity  of  this  country. 

Before  the  recent  amalgamation  took  place,  the  Federation  had 
already  taken  certain  preliminary  steps  with  a  view  to  setting  np 
such  an  organisation.  For  instance,  at  the  request  of  the  Govern- 
ment, the  Federation  early  this  year  took  over  the  Commercial ' 
Intelligence  Bureau  at  Madrid,  which  was  started  by  the  Ministry 
of  Information  during  the  war.  This  bureau  is  now  a  branch  office 
of  the  Federation  in  Spain. 

Further,  the  Federation,  at  the  conclusion  of  the  recent  tour  of 
Greek  delegates,  sent  a  temporary  representative  to  Greece,  who 
performed  most  valuable  work  in  the  interest*  of  British  industry. 
This  appointment  has  now  been  made  a  permanent  one.  and  a 
permanent  Federation  office  is  being  opened  in  .Vthens.  Steps  have 
also  lioen  taken  to  dispatch  an  iuvestigatoi'  to  South  and  Fast 
Africa  for  a  tour  ijf  some  months,  in  order  to  investigate  market 
conditions  probably  this  will  be  followed  by  the  appointment  of 
a  permanent  representative  m  that  part  of  the  '<orM. 

It  is  inevitable  that  some  time  must  elapse  before  al!  the  mam 
markets  of  the  world  are  covered  by  this  Industrial  Commissionet 
Service,  but  it  is  confidently  hoped  that  in  the  course  of  the  nest 
few  months  it  will  be  possible  to  appoint  a  considerable  numl)er  of 
commissioners. 

Fire. — A  fire,  which  caused  extensive  damage  to  the 
electrical  plant,  occurred  on  February  18th  at  Halton  Camp, 
Aylesbury.     The  old  power  station  was  involved. 

Cape  Town  Council  and    Enemy  Subjects.— The  Cape 

Town  Electricity  Committee  has  considered  an  application  for  re- 
engagement  from  an  enemy  subject  who  expects  shortly  to  be 
released  from  the  internment  camp.  The  Committee  has  refused  the 
application,  and  asks  the  Council  to  confirm  the  principle  that  no 
enemy  subjects  shall  be  employed  by  the  Council  in  any  depart- 
ment. 


Recent  Applications  for  British  Trade-Marks.— Below 

we  give  a  summary  of  recent  applications  for  British  trade  marks 
in  respect  of  goods  connected  with  electrical  industries  :  — 

Design,  consisting  of  a  doJble  P,  No,  384,425,  Class  11.— Accumu- 
lators, induction  coils,  magneto-electrical  machines,  &c..  all  being 
apparatus  for  surgical  or  curative  purposes.  Jakob  Pillischer, 
88,  New  Bond  Street,  W.,  July  22nd.  1918  (to  be  associated). 

Kicker,  No.  385,007,  Class  6. — Motors.  Vickers.  Ltd.,  Vickers 
House,  Broadway,  Westminster,  August  31st.  1918. 

N.K.  (design  consisting  of  combined  letters  XK  within  a  heart). 
No.  386,673. — Electrical  fittings  included  in  Class  13.  Napier- 
Kimber,  Ltd.,  109,  Great  Portland  Street,  London,  W..  December 
7th,  1918. 

Lauraine,  No.  383.922,  Class  6. — Magnetos,  electric  starters,  and 
electric  motors  for  automobiles.  Menominee  Electric  Products  • 
Co.,  1.765,  Broadway.  New  York.  June  14th.  1918. 

Eclipse.  No.  384,4  73.  Class  13.— Electric  cigar  lighters,  electric 
switches,  connector  plugs  and  adapters,  and  electric  cooking  and 
heating  appliances.  Electric  &  Ordnance  Accessories  Co.,  Ltd., 
Ward  End,  Birmingham,  July  14th,  1918. 

Elo.,  No.  385,862,  Class  50, — Electric  insulating  materialS'made 
of  asbestos,  mica,  resin,  shellac,  oils,  bitumen,  and  other  similar 
materials.  Arnold  T.  Birkby  ,fc  F.  E.  Birkby,  Woodfield  Mills. 
Liversedge,  Y'orks.,  October  29th.  1918. 

Aabada  Battery  (lettering  included  in  design,  with  Pyramid  and 
dry  battery).  No.  386,781,  Class  8.— Electrical  batteries.  The 
Aabada  Dry  Batteries,  Ltd.,  61,  St.  James's  Street,  London,  S.W. 
December  12th,  1918  (to  tie  associated). 

FaUolite.  No.  386,507,  Class  S. — Searchlight  apparatus,  lamp 
signalling  apparatus,  &c.  Fallolite,  Ltd.,  27,  Noel  Street.  London, 
W..  December  3rd,  1918  (to  be  associated). 

Orbit,  No.  386,648,  Class  S.— Electrical  batteries  not  for  medical 
purposes.  The  Orbit  Electric  Co..  Ltd..  Electric  Works,  Station 
Road,  Chad  well  Heath.  December  7th.  1918. 

Vanduara.  No.  386,758.  Class  50. — Electrical  insulating  materials 
and  preparations.  .John  MacLennan  Jc  Co.,  166.  Ingram  Street, 
Glasgow,  December  12th,  1918. 

Italian  Company  Notes. — Increases  of  capital  have  been 
made  by  the  Societa  Laziale  di  Elettricita  of  Rome  and  the  Elet- 
trodinamica  of  Milan  from  three  to  five  million  lire  in  the  case  of 
the  former,  and  from  60,000  to  500.000  hre  in  that  of  the  latter  ; 
also  the  Societa  Bresciana,  from  25  to  36  million  lire  ;  Societa 
Generale  Elettrica  della  SicUia  (formerly  the  Sicilia  Orientala), 
from  15  to  32  million  lire  ;  the  Unione  Esercizi  Elettrici,  of  Milan, 
from  15  to  25  million  lire;  the  Societa  Piemonte  Centrale  di 
Elettrici.  of  Turin,  from  5  to  6  million  lire  ;  and  the  Officiue 
Elettro-Ferroviarie,  of  Milan,  from  3  to  8  million  lire. 

The  Romeo  Co..  of  Milan,  capital  50.000,0iJ0  lire,  is  issuing 
30.000,000  bonds,  in  order  to  start  the  construction  of  electric 
locomotives  and  auto-motors,  and  embark  in  the  manufacture  of 
tramway  material. 

Under  the  style  of  the  Fabbrica  Italiana  Apparechi  e  Materiale 
Elettrico,  Societa  Anonima,  a  company  has  been  formed  at  Milan 
with  a  capital  of  1,500,000  lire. 

The  Societa  Anonima  Forze  Hidrauliche  del  Jloncenisio,  nf 
■rur!n,b3S  decided  to  enlarge  its  capital  from  7,000,000  to  10,000,000 
lire. 

Spanish  Companies.  —  Extraordinary  general  meetings 

have  authorised  the  joint  <»mpanie8 — the  Hidro-Electrica  Iberica 

and  the  Hidro-Electrica  Espanola — to  double  each  of  their  capitals, 

.  from  20,000,000  to  40,1100,000   pesetas,  in  order  to  carry  out  the 

large   hydro-electric  plans  already  decided  upon. 

Laboratorio  Eleotrica  Industrial  is  the  title  of  a  liiuited  liability 
company  just  formed  at  Madrid,  with  a  capital  of  100,000  pesetas. 

Auction  Sale.— The  Assets  (Auction)  Co..  Ltd..  will  sell 
by  auction  on  November  ISth  and  the  following  days,  at  119-121. 
Newington  Causeway,  S.E.,  a  quantity  of  conduit  fittings 
and  tubing,  electric  cable,  switchgear,  motors,  lamps,  lathes, 
machine  tools.  .V:c.  For  further  particulara  see  our  advertisement 
pages  to-day. 

Receiver  Appointed. — In  the  Chancery  Division,  on  Feb- 
ruary 20th,  Mr.  Justice  Sargant  appointed  a  receiver  and  manager 
of  the  Bourne  End  Electric  Installation  Co.  Counsel  stated  that  a 
writ  in  a  delienture-holder's  action  had  been  issued,  the  principal 
moneys  having  been  due  since  December,  1918.  No  interest  had 
been  paid  for  five  years.  A  series  of  40  debentures  of  £50  each  had 
been  issued. 

The  Lyons  Fair.  The  Federation  of  British  ludnstri's 
liae  issued  a  (iuely-produced  edition  nf  its  Bvllei'ii.  in  counectio" 
with  the  Lyons  Fair  which  opens  lu  March.  As  many  m  330 
British  firms  are  Sihibitmg  their  products  at  the  Fair,  and  increased 
Franco-British  trading  will  result.  The  contents  ot  ihs  3\liez\- 
are  given  in  both  French  and  English,  and  they  include  many 
interesting  features.  There  are  appropriate  messages  from 
important  public  men  connected  with  the  Government  or  with  our 
great  industrial  organisations,  expressive  of  the  willingness  and 
ability  of  our  manufacturers  to  co-operate  in  the  reconstruction  of 
France.  Among  other  good  things,  we  find  an  article  on  the 
electrical  engineering  and  allied  industries  and  the  place  of  the 
B.E.A.M.A.  in  connection  with  them. 

Bankruptcy    Proceedings.— H.  W.  Hill,  58,  Eossiter 

Road,  Balham.  late  of  Battersea,  instrument  maker  and  electrician. 
— Receiving  order  made  February  18th,  on  debtor's  own  petition. 
First  meeting,  March  :ird.  Public  cxamiuution,  March  20th,  at 
Wandsworth, 
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Australian  Works  Visit.— The  Federation  of  British 
Industries  is  entertaining  the  followinp  representatives  of  the 
Australian  Imperial  Force  ; — Capt.  E.  P.  Norman  and  Lieuts. 
Writrht,  Hunter,  Collins,  and  Matey,  who  are  all  enprineers,  and 
Lients.  Rawe,  Crool,  Dix,  Somerville,  Corporal  Nixon,  and  Private 
Wripht,  and  either  Capt.  Bell  or  Colonel  Bachtold.  On  Monday 
last  the  party  bepan  a  tour  with  a  visit  to  the  works  of  Messrs.  .1. 
St6ne  A:  Co.  at  Deptford  and  Charlton.  They  proceeded  to  Brad- 
ford, where  on  Tuesday  the  works  of  Messrs.  Isaac  Holden,  David 
niinpworth.  and  the  Bradford  Dyers'  Association  were  inspected, 
and  on  Wednesday  the  weaving'  works  of  Messrs.  H.  Lonebottom 
and  Co.,  Ltd.  Thursday  was  devoted  to  a  trip  down  the  Tyne  and 
a  visit  to  Slessrs.  Spencers  st^el  works.  To-day  the  Consett  Iron 
Works  are  to  be  visited,  and  to-morrow  the  delegation  leaves  for 
London. 

Trade  Announcements. —  -\ii  arr;in<,'eineiit  ha,s  been 
entered  into  btween  Messrs.  Automatic  and  Filectrio  Furnaces, 
Ltd.,  of  WcstminstoT,  and  Messrs.  August's  MulHe  Furnaces,  Ltd., 
of  Halifax,  whereby  Messrs.  .Xugust  will  supply  coke,  givs,  and  oil- 
fuel  furnaces  equipped  with  the  WiUl-Barfield  (Patent)  autom.-vtic 
eleStric-magnetic  detector  winding  of  furnaces  for  correctly 
ascertaining  the  change  point  of  carbon  steel.  Messrs.  August's 
Muffle  Furnaces,  Ltd.,  will  also  advertise  and  sell  the  Wild- 
Barfield  electric  furnaces  jointly  with  the  Automatic  and  Electric 
Furnaces.  Ltd.  The  latter  have  obtained  the  sole  rights  for 
foreign  countries  for  the  sale  of  Messrs.  August's  coke,  giis,  and 
oil-fuel  furnaces  equipped  with  the  Wild-Bartield  patents. 

Mu.  G.  Tester,  electrical  contractor,  of  Hastings,  has  been 
discharged  from  the  R.A.F.,  and  has  taken  larger  premises  at 
im.  Queen's  Road. 

Mr.  A.  C.  Baker  has  re-signed  his  position  sis  Bristol  and  West  of 
England  representative  for  Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  and  joined  as  partner  Mr.  C.  M.  Simpson,  electrical  manu- 
facturer and  supplier,  of  4,  St.  Augustine's  Place,  Bristol.  They 
will  trade  as  Simpson,  Baker  4:  Co.,  at  the  same  address. 

The  Enterprise  Manufacturing  Co..  Iitd.,  have  appointed  Messrs. 
Ro.se  Bros.,  of  lli4,  St.  Vincent  Street,  Glasgow,  sole  Scottish 
agents  for  the  sale  of  their  box-blade  exhaust  fans. 

Mr.  R.  P.  Wilson,  electrical  engineer,  of  22,  King  Street, 
Lancaster,  having  been  demobilised,  will  in  future  carry  on 
business  in  partnership  with  his  stepson  under  the  style  of  R.  P. 
Wilson  A:  .(ack.son, 

Messrs.  Sloan  Electrical  Co.,  Ltd.,  of  12,  Golden  Lane, 
London,  E.C.  1,  are  opening  a  new  branch  and  warehouse  at 
79,  81,  and  85,  Hanover  Street,  Edinburgh,  on  March  1st,  which 
will  be  in  charge  of  Mr.  .lames  Sloan,  who  was  for  many  years 
with  Messrs.  Mackenzie  i:  Moncur,  Ltd.,  of  Balcarres  Street, 
Edinburgh. 

Messrs.  Wright  &  Wood,  Ltd.,  Century  Works,  Halifax,  have 
changed  their  name  to  Wright  Motors,  Ltd.  The  change  has 
been  made  for  private  reasons  only,  and  the  business  will  be  carried 
on  as  hitherto. 

For  the  more  efficient  carrying-on  of  their  business,  the 
Electric  Construction  Co.,  Ltd.,  will  open  a  branch  office  at 
166,  St.  Vincent  Street,  Glasgow,  on  1st  prox.  Telegraph  address. 
"  Winningly,  Glasgow  ";  telephone  number, '' Central  1044."  Mr. 
W.  L.  Winning,  who  has  been  connected  with  the  Glasgow  office 
of  the  British  Westinghouse  Co.,  Ltd.,  for  12  years,  and  who  is 
well  known  in  the  West  of  Scotland,  has  been  appointeil  sole 
representative. 

Mr.  B.  T.  Da  vies  (formerly  tra»ling  as  Davies  Bros.,  electrical 
engineers,  Swansea),  who  has  been,  for  the  past  four  years,  works 
manager  to  the  Western  Engineering  Co.,  has  severed  his  connection 
with  the  latter  company,  and  has  resumed  business  on  his  own 
account  at  Post  Office  Chambers  No.  2,  Swansea. 

Dissolution  and   Liquidations. — W.   Canning   &  Co., 

electroplaters,  engineers,  and  chemical  manufacturers,  133-137, 
Great  Hampton  Street,  Birmingham. — Messrs.  T.  R.  &  E.  R. 
Canning  have  dissolved  partnership.  Mr.  E.  R.  Canning  wUl 
attend  to  debts. 

Portable  Electric  Motors,  Ltd. — Winding  up  voluntarily 
for  reconstruction  purposes,  with  Mr.  A.  F.  Newton,  of  12,  Lime 
Street,  i:.C.,  as  liquidator,  who  is  authorised  to  consent  to  the 
registration  of  a  new  company  to  be  called  "  Portable  Electric 
Motors  (1919),  Ltd.,  "  and  to  enter  into  agreements  with  the  same. 

ROTHERHAM  ELECTRICAL  ENGINEERING  Co.,  LTD, — Liquid.ator 
(.Mr.  .1.  C.  Clegg.  official  receiver)  released  February  I'.lth. 

To  be  Wound  Up. — Under  the  Trading  witli  the  Enemy 
Amendment  Act,  the  Board  of  Trade  has  ordered  the  realisation 
and  distribution  of  the  assets  of  the  following  :— 

The  Klectnoal  Works  (Millcn,  Ltd.,  lll,.Iohn  Street,  Bedford  Row,  London. 
W.C.I.  -I'-ounders  of  I'Icc-tncal  manufactories.  Controller,  Mr.  KUcs 
Hill,  4b,  Frederick's  Place,  Old  Jewry,  E.C.2. 

Non-Ferrous  Metal  Industry, — A  further  list  of  licences 

granted  under  this  Act  is  published  in  the  Lon/imi  Cia-ette  of 
February  25th. 

Book  Notices. — The  South   African  Minimj  Journal,  a 

weekly  contemporary  issued  at  Johannesburg,  has  been  appearing 
under  difficulties  for  some  time  owing  to  the  absence  of  its  st;iff  with 
the  Forces,  ami  to  the  insufficiency  of  paper  supplies.  Now  that 
some  of  the  personnel  have  returned,  the  paper  is  resuming  its 
normal  standard  of  usefulness.  The  name  is  being  changed  to 
The  South  African  Mini n<i  and  JSngi/iecriiiij  Journal. 

"  Melting  Points  of  Chemical  Elements,  and  other  Standard 
Temperatures.'  1919.  Washington  :  Government  Printing  Office. 
Price  5  cents. 


J'lihlfx  Of  llntish  Decimal  I  oimiije,  Metrir  and  British  \Veiiihi.< 
iind  Measure!:  By  A.  ,1.  Lawson,  M.Inst.O.E.  London  :  Eyre  and 
Spottiswoode,  Ltd.  Pp.  211.  Price  7.50  lire. — These  tables, 
specially  designed  to  promote  trade  relations  between  Great  Britain 
and  Italy,  hut  useful  for  a  wide  range  of  engineering  and  other 
applications,  were  first  reviewed  in  our  issue  of  May  17th,  I9I,'>: 
they  are  identical  in  the  present  issue,  which,  as  before,  is  printed 
in  English  and  Italian,  but  the  new  issue  is  evidently  intended  for 
the  Italian  market,  the  titles  on  the  cover  being  in  Italian.  A 
noteworthy  feature  of  the  new  volume  is  the  inclusion  of  a  con- 
siderable numberof  advertisements  of  banks — British  and  Italian — 
and  of  manufacturing  firms.  We  have  no  doubt  that  the  volumo 
will  be  welcomed  by  Italian  engineers  and  business  men. 

The  Jiiilletiii  ,'/  Sri^iifijic  and  Technical  .s'or/Wipji  (No.  4),  which 
is  issued  bv  the  Conjoint  Board  of  Scientific  Societies,  has  taken 
the  shape  of  a  handy  "diary  of  forthcoming  meetings,"  and 
forms  a  very  useful  and  convenient  reminder  of  approaching  events 
of  this  kind.  It  gives  a  list  of  the  constituent  societies  of  the 
Board,  with  their  addresses,  particulars  of  society  meetings,  and  the 
dates  of  meetings  up  to  Easter.  A  diary  of  forthcoming  meetings 
up  to  March  Sth  on  a  separate  sheet  is  also  provided.  The  Bulletin 
is  obtainable  from  Messrs.  A.  &  F.  Denny,  117,  Strand,  W.C.  2, 
price  lid. 

Faraday  Ilmixr  Journal.  Vol.  VIII.  No.  2.  Lent  Term,  1919. 
London  :  Faraday  House,  Southampton  Row,  W.C.  1. — The  current 
issue  of  the  Journal  recalls  sad  memories  of  those  students  who, 
alas  '.  will  never  return,  thirty  having  made  the  Great  Sacrifice  in 
the  war.  Besides  the  usual  notices  of  interest  to  students 
there  are  a  number  of  most  interesting  notes  in  which  reference  is 
made  to  a  paper  on  "  Economies  of  Power  Utilisation  in  Ceylon," 
by  Mr.  D.  .1.  Wimala-surenda,  district  engineer,  P.  W.D,  Ceylon,  who 
points  out  that  while  the  island  is  lacking  in  coal,  there  is  con- 
siderable power  available  all  the  year  round  in  the  waterfalls.  By 
using  high  voltage  this  power  could  betransmitted  to  the  Cingalese 
railways,  and  thus  they  could  he  ojierateil  more  economically.  As 
the  average  coat  of  steam  coal  in  Ceylon  is  well  over  20  rupees  per 
ton,  it  is  obvious  that  the  change  over  to  electric  traction  cannot 
be  long  delayed.  It  is  also  pointed  out  that  there  is  a  great  demand 
in  CeyloD  and  the  East  for  synthetic  manures  and  other  products, 
the  manufacture  of  which  would  provide  a  highly  desirable  con- 
stant electrochemical  load  for  the  author's  projected  hydroelectric 
stations. 

"  Memoirs  of  the  CoUegti  of  Engineering,  Kyoto  Imperial 
University."  Vol.  II,  Nos.  1,  2,  and  3.  June-November,  1918. 
Kyoto  :  The  University, 

"  Practical  Tests  on  Resistance  to  Wear  "  is  the  title  of  Heat 
Treatment  Bulletin  No.  7  of  Messrs.  Automatic  and  Electric 
Furnaces,  Ltd.  ;  it  relates  to  tests  carried  out  by  the  Ministry  of 
Munitions  on  tank  link-pins  for  caterpillar  tractors,  hardened  by 
the  Wild-Barlield  jjropess. 

"  Standard  Tables  and  Equations  in  Radio-Telegraphy."  By 
Bertram  Hoyle.  Pp.  xiv  +  155  ;  illustrated.  London  :  Wireless 
Press,  Ltd.     Price  9s.  net. 

"Science  Abstracts."  Sections  A  and  B.  Vol.  22,  Part  I. 
Jan.  3l8t,  1919.     London  :  E.  &  F.  N.  Spon.  Ltd,     Price  Is.  6d.cai;h. 

"  Sound,  Light,  Electricity  and  Magnetism,  "  By  W.  B.  Anderson. 
1919.  Pp.  13  +  794  ;  373  figs.  London  :  Hill  Publishing  Co., 
Ltd.     Price  $2  net. 


LIGHTING  AND  POWER  NOTES. 

Aberystwyth.  —  Street  LiGHTiNr;.  —  The  T.C. 
accepted  the  tender  of  the  Electric  Supply  Corporation  for  the 
lighting  of  200-c.p.  half-watt  lamps  at  £5  .5s.  per  annum,  in  place 
of  100-o.p.  lamps  at  £4  per  annum. 

Aldershot. — L.li.B.  Inqiirv. — An  imjuiry  by  a  L.d.B. 
Inspector  was  held,  last  week,  into  the  application  of  the  IT.D.C. 
for  a  loan  of  £7,000,  for  the  re-laying  of  electricity  mains. 

Atherton. — Overhead  Trans.-mission. — The  F.D.C.  has 
given  permission  to  the  Lancashire  E.P.  Co.  to  erect  a  new  overhead 
transmission  line  in  the  district. 

Australia.  —  K-Ta  Sohe.mes.  —  The  Tweed  (N.S.W.) 
shire  Council  has  applied  for  permission  to  purchase  electricity  in 
l)ulk  tor  the  lighting  of  the  Tweed  Iteads  area.  West  Maitland 
(N'.S,W.)  municipality  has  decided  to  borrow  £11,500  for  an  E.L, 
scheme.  Vorketown  (S.A.)  has  decided  to  proceed  with  an  elcc-  , 
trical  street-lighting  scheme.  A  company  has  been  formed  to 
supply  electricity  at  Boouah  (^'.)  ;  energy  is  ti>  be  purchased  in 
bulk.  The  Wagga  (N,S.W.)  and  Bothwell  (Tas.)  municipalities  are 
considering  E.L.  schemes. —  Tendem. 

Barmouth. — ^E.L.  Scheme. — X  scheme  tor  the  supply  of 
electricity  to  Barmouth  and  district,  at  a  cost  of  £12,000,  is  being 
carried  out  by  Mrs,  Prys  Owen,  of  -\berartry. 

Battle.— E.L.  Soue.me.— The  U.D.C.  has  decided  that  it  | 
is  unable  at  present  to  consider  the  E.L.  scheme  proposed  by  Mr. 
J.  A.  Tasker. 

Beckenham. — Bulk    SI'i-ply. — An   offer  of  the  W 

Kent  Electric  Co.  with  regard  to  a  supply  of  electricity  in  bulk  hM  I 
been  referred  to  a  Sub-Committee  by  the  U,D,C. 
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Birmingham. — New   Power-station   Site. — The  E.S.  , 

Committee,  it  is  underatood,  is  recommendinfj  the  City  Council  to 
purcBase  Hams  Hall  eistate  of  l,iiOO  acres,  with  the  ultimate  idea 
of  using'  part  of  it  for  the  construction  of  an  electric  power  station 
in  connection  with  the  Government  scheme  of  national  electricity 
supply.  With  resrard  to  water  supply,  the  site  has  the  advantage 
of  bein?  in  the  valley  of  the  Tame,  about  nine  miles  from  the 
city  :  ic  is  also  within  a  short  distance  of  an  important  coalfield 
and  the  main  Midland  railway  line.  It  is  proposed  to  utilise 
the  sewape  effluent  for  cooling'  purposes,  Xegotiations  for  the 
acquisition  of  the  estate  have  reached  an  advanced  stage,  says  the 
Birinbigltam  Gazette,  and  the  purchase  price  has  been  fixed  at 
iSr.oOO. 

Rate  Relief. — It  is  proposed  t<j  allocate  £]c.,00ii  from  the 
electricity  departments  profits  U>  the  relief  iif  the.  rates,  and  a 
similar  amount  from  the  tramwayH  account. 

Prih'O.sed  Price  Increase. — The  chairman  of  the  Kinauce 
Committee  states  that  the  revision  of  the  electricity  charges  will 
have  to  be  considered,  as  at  present  they  are  below  cost. 

Bury. — Xationat.    Ki.KCTUirrTY    Sui»pi,t. — Tlie    T.C. 

has  asked  the  II. P.  for  the  Imrough  to  support  the  views  of  the 
I.M.E.A.  when  the  question  of  the  proposed  national  scheme  for 
electricity  supply  comes  l>efore  Parliament. 

Carrick-on-SJiannon    (Co.     Leitrim).  — Strike.— The 

town  was  in  darkness  at  the  end  of  last  week,  owing  to  a  strike  of 
employes  at  the  electric  power  station. 

Castleton.— ^IiLL  Dnivixf;. — The  Dunlop  Rubber  Co. 
is  building  at  Castleton  what  is  stated  to  be  the  largest  mill  of  its 
kind  in  the  world  :  the  mill  is  estimated  to  i;ost  £l,.iOO,uOO,  and  is 
to  be  electrically  driven. 

Continental. — Spain. — Our  Special  Correspondent  in  Spain 
sends  the  following  : — 

Water  Power  Coxcessions. — Don  Jose  Rivas  Massegui  has 
been  granted  the  use  of  2.000  litres  of  water  per  second  on  the 
river  Guaro  (Malaga),  for  the  production  of  electrical  energy. 

The  use  of  a  waterfall  on  the  river  Arandilla  (Burgos)  has  been 
conceded  to  Don  E.  Gallo  Rico,  for  electric  lighting  and  motive 
power  in  the  town  of  Huerta  del  Rey  ;  :!00  litres  per  second  are 
allowed,  at  a  head  of  Si  metres. 

Don  Luis  Iribarren  has  been  granted  the  use  of  4.S.U(J0  litres  per 
second  from  the  river  Tagus,  within  the  municipal  boundary  of 
Toledo.  A  head  of  3  metres  is  available,  and  the  resultant  electrical 
energy  will  be  devoted  to  industrial  uses. 

Don  Rodrigarez  Soriano  has  been  granted  the  use  of  two  falls  on 
the  River  Taria,  developing  5,2;->0  h.p.  in  the  dry  season  and 
8.340  H.I',  during  the  rest  of  the  year. 

AprtiOATioxs. — An  application  has  been  made  before  the  Civil 
Governor  of  Valencia  to  utilise  the  Calderones  waterfall  on  the 
river  Tucia.  This  fall  has  a  head  of  56  metres  ;  5,230  h.p.  can  be 
developed  in  the  dry  season,  and  8,346  H.p.  during  the  rest  of  the 
year. 

Don  Jose  Alvarez  Valdes.  of  Sama,  is  applying  for  the  use  of 
1,500  litres  per  second  of  the  river  Nalon,  in  the  district  of  Caso, 
for  the  production  of  electrical  energy.  He  proposes  to  construct 
a  canal  1.S36  metres  long,  and  to  buUd  a  dam  across  the  river,  -with 
its  crest  I'S  metres  above  normal  water  level. 

Don  Fernando  de  la  Gnardia  asks  permission  to  utilise  10,000 
litres  per  second  from  the  river  Caudal,  in  Mieres,  and  is  'willing  to 
build  a  dam  and  to  construct  a  canal  and  a  siphon  of  reinforced 
concrete  to  obtain  a  useful  head  of  6u  metres  at  the  proposed  power 
house.  An  application  has  also  Ijeen  made  to  buildthe  power  house 
on  public  lands.  D.  Fernando  further  applies  for  a  concession  of 
2,000  litres  on  the  river  Xembra. 

The  use  of  two  falls  on  the  river  Na'via  has  been  asked  for  by 
Don  F.  P.  Casariego.  for  the  production  of  electrical  energy. 

Don  Candido  B.  ^'arela  has  applied  to  the  Civil  Governor  of 
Gijon  for  powers  to  utilise  ■''>  cb.  metres  per  second  on  the  river 
Nalon,  for  electricity  supply  purposes. 

-\  company  has  been  formed  at  Bilbao,  with  the  title  La 
Sociedad  Hispano-Portuguesa  de  Transportes  Electricos.  -n-ith  a 
capital  of  £6.000,000,  to  establish  hydro-electric  stations,  and  in 
particular  to  erect  a  large  plant  in  the  Province  of  Zamora  to 
utilise  the  water  power  of  the  River  Duero. 

Strike. — Inspiteof  the  suspension  of  Constitutional  rights,  strikes 
are  spreading  at  Barcelona.  On  Friday  last,  all  the  employes  of  the 
Barcelona  Traction,  Light,  and  Power  Co.,  the  big  Canadian 
enterprise,  ceased  work,  and  the  city  was  in  darkness.  The 
authorities  have  taken  over  all  the  works,  so  as  to  ensure  the 
lighting  of  the  city,  a  portion  of  which  is  already  lit  owing  to  a 
supply  of  electricity  being  available  from  small  private  works. 

Sweden. — Among  new  companies  organised  in  Sweden  in 
connection  with  the  supply  of  electricity  are  the  Taliasens  Kraft 
Aktiebolag.  at  Tallasen,  and  the  Burea  Electriska  Kraft  Aktie- 
bolag.  of  Burea. 

Italy. — According  to  the  Eienlnii  Standard,  the  Italian  Com- 
missioner of  Combustibles  has  announced  that,  under  a  project 
prepared  by  Government  experts,  all  electricity  stations  will  shortly 
burn  lignite  in  place  of  coal. 

France. — Water  Power. — A  Congress  was  opened  on  Monday, 
at  Paris,  to  consider  the  problem  of  water  power.  There  was  a 
full  discussion  as  to  the  best  means  of  utilL«ing  the  facilities 
offered  by  the  Rhone,  and  the  demand  made  by  the  authorities  of 
the  VDle  de  Paris  for  the  utilisation  of  that  river  as  a  source  of 
power  met  with  some  opposition.  It  was  insisted  that  the  problems 
of  motive  power,  navigation,  and  irrigation  must  be  considered  as 
iuterdependent.  The  Rhone,  it  is  estimated,  can  be  made  to 
furnish  the  equivalent  of  750,000  h.p.     LTltimately  a  Committee 


was  appointed  by  the  Congress  to  draft  a  scheme  that  would 
enable  all  the  various  interests  concerned  to  form  part  of  a  unified 
whole.  This  project  would  also  include  suggestions  for  the  full 
development  of  the  canal  between  the  Rhone  and  the  Rhine,— 

Morninq  Po^t. 

Coventry. — Mains  Extensions. — The  T.C.  is  to  lay  a 

new  electricity  main  from  the  generating  station  to  Stoke,  at  an 
estimated  cost  of  £15,260. 

Edinbargh.  —  Electricity    .Supply    Control.  —  The 

Leith  T.C.  and  the  Leith  Dock  Commission  have  asked  the  B.  of  T. 
for  a  Joint  Board  to  be  formed  to  control  the  supply  of  electricity 
to  their  areas  from  the  Edinburgh  Corporation. 

Halifax.— Veak's     Workini;. — The    working     of     the 

Corporation  electricity  undertakhig  for  the  year  ended  March  Slat, 
191.S.  resulted  in  a  net  profit  of  £12.283.  which  wa.s  carrieil  to  the 
appropriation  :iccount,  against  .£12,694  in  the  previous  year.  The 
total  income  was  C  100,14  6,  against  £83,715,  and  the  total  expendi- 
ture was  £59,198,  ag-iinst  £4(j.27.~<.  to  which  has  to  be  added  interest 
on  loans  £9.177,  against  £.s,367,  bank  interest  £2,2ii4,  against  £46, 
sinking  fund  £1 0,291 .  against  £  9,260,  interest  on  sinking  fund  £  3,024 , 
against  £2,741,  and  income-tax  £3,968,  against  £3,529;  a  total 
on  capital  account  of  £28,664,  against  £24,743.  The  total  capital 
expenditure  on  the  undertaking  now  amounts  to  .£358.810,  of  which 
£16,198  was  incurred  during  the  year  under  review.  Generating 
costs  totalled  '."■47d.  per  unit,  against  '.^d..  including  coal  ■382d.,  and 
the  total  cost  was  1198d..  against  r203d.  I'nits  generated  num- 
bered 21.928,210,  against  18.321,26(1 ;  12,u91  were  sold  for  street 
lighting,  against  8,167  ;  4,549.440,  against  4,572,571,  for  traction  : 
and  15,488,310,  against  12,123.749,  to  private  consumers  ;  679,400. 
!^rainst  605,600.  were  used  on  the  works,  and  1,198.939  were 
unaccounted  for.  against  1,011,173.  The  highest  maximum 
demand  was  7,732  KW.,  against  i',.7!<4  KW.  Since  its  inauguration 
the  undertaking  has  transferred  a  net  sum  of  £39,367  to  the  relief 
of  the  rates. 

Hastings. — Salaries. — The  T.C.  has  acceded  to  the 
request  of  the  E.P.E.A.  that  the  salaries  of  the  technical  staff  at 
the  electricity  works  be  increased  by  20  per  cent,  on  pre-war 
salaries,  plus  merit  and  grade  increa-ses,  plus  £90  a  year. 

Huddersfield. — Proposed  Loan. — The  T.C.  has  applied 
for  sanction  to  borrow  £90,000  for  the  provision  of  additional 
plant  for  the  electricity  department. 

Kinghorn  (Fifeshire).— New  Mains.— The  Fife  E.P.  Co. 
has  informed  the  T.C.  that  it  proposes  to  lay  a  main  through  the 
burgh.  To  double  a  part  of  the  existing  tramway  line  between 
Dunfermline  and  Rosyth,  and  carry  outother  improvements,  acable 
line  is  also  to  be  laid  from  Burntisland,  through  Kinghorn  and 
Kirkcaldy,  to  Wemyss. 

Lancaiter. — Price  Increase. — The  Electricity  Com- 
mittee has  increased  the  charges  for  electricity  for  lighting  to  8d. 
per  unit;  for  power  to  £1  per  quarter  per  B.H.P..  plus  Ijd.  per 
unit  :  and  to  2'.5d.  jjer  unit  for  traction. 

Limerick. — Price  Increase. — The  T.C.  has  received 
l)ermission  of  the  B.  of  T.  to  increase  its  charges  for  electricity  to 
9d.  per  unit. 

London. —  Hammersmith.  —  Powdered    Fuel.  —  The 

Electricity  Committee  is  bringing  a  proposal  forward  at  the  next 
Council  meeting  to  use  powdered  fuel  for  boiler  firing.  The  system 
which  it  is  proposed  to  make  use  of  is  patented  by  the  Powdered 
Fuel  Co..  Ltd.,  which  company  has  made  three  propositions  for  the 
consideration  of  the  Council.  The  borough  engineer  suggests  that 
the  first  be  adopted.  This  involves  the  tiring  of  one  Stirling 
boiler  ;  but  sufficient  plant  would  be  laid  down  by  the  terms  of  the 
proposition  to  enable  an  easy  extension  of  the  system  to  be  made 
to  the  firing  of  the  other  boilers  in  the  station.  Such  extension  is 
dealt  with  in  the  second  and  third  propositions. 

Battersea.  —  Salaries.  —  The  Electricity  Committee  has 
been  requested  by  the  Associated  Municipal  Electrical  Engineers 
(Greater  London)  to  pay  to  the  chief  engineer  and  manager  the 
various  awards  made  by  the  Committee  on  Production  to  the 
engineering  trades,  together  with  all  future  awards,  and  to  place 
the  salary  of  the  engineer  on  the  basis  of  a  stated  formula  based 
on  output  ;  the  awards  have  been  paid,  and  favourable  cousidAa- 
tion  will  be  given  to  any  decision  in  the  matter  that  may  be 
arrived  at  by  the  Standing  Conference  of  Electricity  Supply 
Associations.  The  recommendation  of  the  Joint  Standing  Con- 
ference to  pay  the  award  of  the  Court  of  Arbitration  to  all 
members  of  the  technical  staff  has  also  been  accepted,  the  cost  of 
the  advance  being  £404  per  annum. 

LiNKlNG-up. — A  draft  agreement  with  Stepney  Borough  Council 
for  reciprocal  supplies  of  energy  has  been  approved  by  the 
Battersea  Electricity  Committee. 

Mansfield. — Loan. — The  T.C.  has  applied  for  a  loan  of 
£32,000  for  extensions  to  the  electricity  works. 

Salaries. — The  application  of  the  E.P.E.A.  for  advances  in  the 
salaries  of  the  technical  staff  has  been  referred  to  arbitration. 

Price  Increase.— For  public  lighting  the  charge  has  been 
advanced  to  £3  5s.  a-year  for  small  lamps,  as  from  April  1st. 

Middleton-in-Teesdale.— Proposed  E.L.— The  P.C.  has 

adjourned  consideration  of  an  E.L.  scheme  for  the  district,  for 
further  information. 
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National  Electricity  Supply.— The  Governmeut  was  to 
introduce  in  the  House  of  Commons  on  Wednesday  the  Bill  to 
create  a  Ministry  of  Ways  and- Communications.  The  Bill  was  to 
be  introduced  by  the  Home  Secretary  under  the  10  minutes'  rule. 
The  new  Ministry,  it  is  stated,  will  be  concerned  with  the  develop 
ment  of  the  national  electricity  supply  scheme,  and  will  have 
control  over  canals,  railways,  and  roads. 

Newry.— E.L.  ScHEiiE.— The   U.D.C.    has    decided    to 

engage  an  engineer  to  report  on  the  question  of  an  electricity 
euppl;  scheme  for  the  district 

Kochdale.-  fxtOKi.-^Ko  E.vrKNsioNs. — A  lir-putatiuii  frmii 

11,1-  Kleotrieitv  I'omuiittee  interviewed  the  Ministry  uf  Muiiilioim 
hmt,  wet-k  cm  tile  proposed  e\tenaion  of  the  elt^tricity  works,  and 
tim  nuestiou  of  the  advisability  of  a  new  power  Ml.ition,  or  a  bulk 
sujiply  from  other  authorities. 

Sheffield.— L.G.B.  L\qi;irv.— On  the  21st  inst..  Col. 
T.  C.  Ekin  held  an  inquiry  into  the  application  of  the  T.C.  to 
borrow  i;G!t'.i,ii92  in  connection  with  the  new  power  st.ition  at 
Blackburn  Meadows.  This  is  the  balance  of  the  original  application 
for  i;2,41!»,8t;5  for  the  construction  of  a  IOO,00O-KW.  station,  and 
is  require<l  for  the  construction  of  a  station,  and  the  provision  of 
two  2.i,000-K\v.  turbo-alternators,  boilers,  kc.  The  chairman  of  the 
E.S.  Committee  said  that  many  large  works  had  found  it  advan- 
tageous to  obtain  energy  from  the  Corporation,  and  had  dispensed 
with  their  own  private  plant.  There  were  61  furnaces  obtaining 
electricity  from  the  Corporation,  to  the  extent  of  40,000  KW..  and 
1 1  others  awaited  connection.  There  was  abundant  evidence  of 
the  growing  demand  for  electricity  in  small  houses,  and  it  was 
anticipated  that  a  large  proportion  of  the  15,000  new  houses  to  be 
built  at  Sheffield  would  be  wired  during  construction.  The  general 
manager  (Mr.  S.  E.  Fedden)  said  the  total  connections  between 
19U  and  191S  increased  from  41,100  to  133,149,  and  the  total 
capacity  of  the  plant  from  17,580  KW.  to  68,225  KW.  They  had 
agreements  with  Rotherham  Corporation  for  10,000  KW.,  with  the 
Yorkshire  E.P.  Co.  for  5,000  KW..  and  with  Vickers,  Ltd.,  for 
3,000  KW.  When  completed,  the  total  capacity  of  the  undertaking 
would  be  114,225  KW..  with  a  safe  running  capacity  of  76.150  KW. 
The  estimated  maximum  demand  in  March,  1919,  was  65,819  KW., 
71,300  KW.  in  1920.  92,262  in  1922,  and  99,743  in  1923  ;  therefore, 
additional  plant  must  be  available  by  the  autumn  of  1921. 

South  Africa. — The  Mossel  Bay  (Cape  Province)  T.C.  is 
considering  an  offer  by  a  private  firm  to  install  an  electric  lighting 
scheme  ;  the  charge  to  private  consumers  would  be  lOd.  per  unit, 
and  the  Council  would  have  an  option  to  purchase  the  installation. 

South  Wales. — Strike. — A  Conference  on  Wednesdaj, 
last  week,  between  the  strikers  and  the  employers  in  the  electrical 
trades,  resulted  in  the  men  agreeing  to  resume  work  on  Monday 
last,  on  the  old  terms,  pending  a  further  Conference  to  have  taken 
place  at  Cardiff  on  the  26th  inst.  The  secretary  of  the  men's 
Union  states  that  the  employers  have  withdrawn  I  iie  legal  pro- 
ceedings they  had  taken  against  the  apprentices  wao  were  called 
out. 

St.   Helier  (Jersey). — E.L.    Scheme. — Proposals    have 

been  made  to  the  Constable  of  St.  Helier  regarding  the  lighting  of 
the  district  with  electricity  by  a  local  company. 

Swansea. — Proposed  Loan. — The  T.C.  has  decided  to 

apply  for  sanction  to  a  loan  of  £40.000  for  the  provision  of  new 
)x)iler  plant  at  the  electricity  works. 

Walsall. — Proposed  Extensions. — The  Corporation  has 
decided  to  apply  for  powers  to  supply  electricity  to  Pelsall,  Brown- 
hUls,  and  Cannock. 

Waterford. — Powee  from  Submarines. — The  Waterjord 

Xews  understands  that  it  has  been  suggested  that  two  of  the 
German  submarines  now  being  exhibited  should  be  purchased  by 
the  Corporation  and  used  for  supplying  the  city  with  electricity. 
Submarines  of  the  type  exhibited  at  Waterford  have  engines  of 
1,100  H,P.,  and  dynamos  capable  of  generating  sufficient  electricity 
to  supply  about  half  the  city.  Two  of  them  would  be,  it  is  said, 
capable  of  dealing  with  the  whole  of  the  city's  requirements. 

Willesden. — Prick  Incre.iSE. — The  U.D.C.  has  increased 
its  charges  for  electricity  by  a  further  10  per  cent. 

Street  Lighting. — The  electrical  engineer  has  suggested  that 
the  arc  lamps  at  present  in  use  be  replaced  by  half-watt  lamps,  for 
a  penod  of  one  year. 

York. — Price  Increase. — Prom  March  31st  the  price 
of  electricity  will  l)e  advanced  by  a  further  50  per  cent,  above  pre- 
war charges  by  the  Corporation. 


TRAMWAY  AND  RAILWAY  NOTES. 

Brentford. — L.U.T.  Fares. — The  District  Council  has 
protested  to  the  B.  of  T.  against  the  fares  charged  by  the  London 
United  Tramways  Co. 

Continental. — Spain. — Extensions  on  the  Metro- 
politan, ILUJBID. — According  to  our  Spanish  correspondent,  the 
construction  of  the  tunnel  between  the  Puerto  del  Sol  and  Cuatro 


Caminos  is  now  completed.  This  extension  is  4  km.  long  and  of 
llouble  track  throughout.  It  has  eight  stations,  each  60  metres 
long,  with  a  platform  on  either  side  of  4  metres  width.  Overhead 
conductors  will  be  used,  and  the  tunnel  will  be  lighted  electrically 
throughout.  The  coaches  will  carry  aocumulators  for  lighting 
purposes  in  caae  the  main  supply  fails.  E-ich  train  will  consist  of 
five  coaches.  The  coaches  are  12  metres  long,  with  a  capacity  of 
80  passengers.  The  whole  journey  will  take  10  minutes,  including 
stoppages  at  stations,  and  there  will  be  a  train  every  i\  minutes, 
so  that  the  maximum  number  of  passengers  will  be  9,600  per  hour 
in  each  direction.  At  the  present  time  over  60,000  passengers  are 
•  larried  daily  hy  the  street  tramways  over  the  same  district,  in  spitr 
of  the  slownea.s  of  transport,  due  t<i  narrow  streets  an<l  frequent 
tirossings.  The  fares  on  the  new  Htu-  will  l)e  15  lentimcs  first 
ulaa.s,  and  In  centimes  seeoml  class. 

It  is  iinnoun(H!d  that  the  line  will  be  opened  in  dclolxr  of  this 
year.  It  ha.s  also  been  decided  to  lengthen  the  line  in  a  southerly 
direction,  and  so  communicate  with  the  Mediodia  railway  station. 

The  Direcion-Gcneral  de  Obras  Publicas  has  opened  a  competition 
for  plans  for  the  construction  of  the  eection  of  the  projected 
strategic  railways  running  from  MatalUma  to  Leon.  The  line  is  to 
be  worked  either  by  electricity  or  steam,  and  the  applications  to 
take  part  in  the  competition  were  returnable  by  February  21at,  so 
that  probably  English  competitors  are  excluded.  Full  conditions 
of  the  competition  are  set  out  in  the  Gaceta  Ojii'ial  of 
December  27th.  or  may  be  seen  at  our  office. 

Strike.  —  Owing  to  a  general  strike  of  the  employes  of  the 
electricity  supply  company  at  Barcelona,  all  the  tramway  services 
have  been  stopped.     Mules  took  the  tramcars  back  to  the  depot. 

Italv. — Work  has  commenceil  on  the  electrification  of  the 
tramway  between  Pinerolo  and  Perosa. 

Edinburgh. — Car  Alterations. — The  Corporation  ha,s 
agreed  to  acquire  50  top  covers,  suitable  for  fitting  on  the  existing 
open-top  tramcars,  at  a  cost  of  £  1 7,500. 

The  tramways  manager  has  recommended  the  T.C.  to  replace  the 
cable  tramways  with  the  overhead  system. 

Halifax. — Year's  Working. — The  following  statistical 

information  is  gleaned  from  the  tramway  accounts  : — The  figures 
in  parentheses  are  those  for  1917.  Total  borrowing  powers, 
£504,033  (£504,033);  borrowing  powers  exercised,  £419.342 
(£418,235);  unexhausted  borrowing  powers,  £84,691  (£85,798);- 
gross  capital  expenditure.  £424,378  (£422,327)  :  total  route  mileage, 
37  miles  935  yards,  as  in  1917  ;  population  served  by  tramways, 
176,000,  as  in  1917;  traffic  revenue,  £128,627  (£114,092);  total 
revenue,  £129,680  (.£115,075)  ;  working  expenses,  £87,610 
(£76,136)  ;  interest  on  capital,  £11,941  (£10,983)  ;  contribution  to 
sinking  fund,  £13,265  (£12,843);  net  profit,  £16,837  (£1.5,113)  ; 
total  car-mUes  run,  1,869,357  (2,048,772);  passengers  carried, 
22,822,341  (21,180,584);  total  number  of  B.  of  T.  units  used, 
4,524,291  (4,546,756)  ;  units  used  per  car-mile,  242  (222)  ;  number 
of  cars  in  stock,  101  (101)  ;  average  number  of  cars  in  use  daily, 
64"4  (68'9)  ;  traffic  revenue  per  mile  of  single  track,  £2,318 
(£2,056) ;  traffic  revenue  per  oar-mile,  16'51d.  (13'36d.) ;  total 
revenue  per  car-mile,  I6'65d.  (13'48d.)  ;  working  expenses  per  car- 
mile,  ir2.5d.  (8'92d.) ;  average  car-miles  per  car  per  day,  79'7 
(80  61)  ;  average  speed  per  hour,  7'23  miles  (7'23  mUes)  ;  average 
car  hours  per  car  per  day,  1103  (1T23);  average  length  of  Id. 
stage,  1  mile  553  yards,  as  in  1917  ;  average  fare  charged  per  mile 
'82d.,  as  in  1917  ;  average  journeys  per  head  of  population  per 
annum,  130  (120). 

Huddersfield. — Proposed  Extensions. — The  T.C.  has 

decided  to  apply  in  October  next  for  powers  to  extend  the  tram- 
way system  to  Brighouse. 

Lincoln.  —  Car-shed    Extensions.  —  The    T.C.    has 

applied  for  a  loan  of  £5,000,  for  extensions  to  the  tramcar-shed. 

Liverpool. — New  Tramcars. — The  Tramways  Com- 
mittee has  decided  to  purchase  25  new  tramcars  and  30  motor- 
buses,  and  to  refit  some  of  the.  old  cars  with  new  electrical 
equipment. 

London. — Proposed   Underground   Extensions. — As 

soon  as  possible,  the  London  Electric  Railway  Co.  intends  to 
connect  the  terminus  of  the  City  and  South  London  Railway  at 
Euston  with  Camden  Town,  in  order  that  a  thorough  service  may 
be  run  from  Golders  Green  to  South  London. 

The  Central  London  Railway  intends,  at  an  early  date,  to  pro- 
ceed with  the  extension  of  its  line  to  Ealing,  work  on  which  was 
commenced  before  the  war. 

An  escalator  between  the  Waterloo  and  City  Tube  and  the  plat- 
forms of  the  L.  A:  S.W.  Railway  at  Waterloo  will  be  opened,  it  is 
hoped,  next  month. 

.\t  the  annual  meeting  of  the  London  Electric  Railways,  on  Friday 
last  week,  it  was  stated  that  the  position  of  the  company  had  not 
been  made  any  easier  by  the  ending  of  the  war.  An  order  was 
placed  in  1914  for  new  rolling  stock,  but  delivery  could  not  be 
promised  before  the  end  of  tliis  year.  An  improvement  in  the 
design  of  the  rolling  stock  and  the  provision  of  larger  and  more 
doors  would  add  to  the  convenience  of  passengers,  and  help  to 
accelerate  the  train  service.  To  secure  the  necessary  funds  to 
carry  out  improvements  it  became  necessary  to  secure  additional 
capital  powers.  A  special  Bill,  which  the  company  wished  to 
submit  to  Parliament,  would  shortly  be  considered.  The  directors 
had  no  intention  of  embarking  on  any  elaborate  new  schemes 
under  present  difficult  circumstances.  Some  further  increases  in 
fares  would  be  necessary  to  meet  the  additional  costs  certain  to 
accrue  during  the  current  year  from  the  adoption  of  the  shorter 
working  day.     The   war  bonus  to  railway  men   during  the  past 
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year  increaseil  the  wajjea  bill  of  the  five  companies  by  4:750,000 
per  annum.  The  combined  sros3  receipts  of  the  five  common  fund 
companies  for  ll'lS  increased  by  £l,0Sl.58S  over  the  previous  year. 
For  the  same  period  the  expenses  of  the  group  increased  by 
£970.234.  The  total  number  of  passengers  carried  by  the  com- 
panies durin?  1918  increased  by  S'3  per  cent.,  whOe  the  receipts 
per  passenper  are  estimated  to  have  increased  by  about  9  pericent. 
The  combined  effect  of  this  increase  was  a  total  increase  in  the 
receipts  of  18  per  cent. 

Musselburgh. — Proposed  Extensions. — It  is  proposed 

to  extend  the  tramways  from  Musselburgh  to  Tranent. 

Northampton. — BuEAKmnvN. — The  delay  (if   tlie  tram- 

■•vuy  service  on  February  10th  was  due  to  the  water-pipes  at  the 
i-lectricity  works  beinp  frozen.  The  tramcars  are  not  nm  on 
Sundays,  and  the  water- coolinj;  pipes  to  the  turbine,  the  condenser 
discharge  pipes  and  the  water-circulating  pipes  were  frozen  by 
ilonday  morning.  During  the  week-end  the  thermometer  regis- 
tered 23°  below  zero,  which  is  the  coldest  experienced  in  the 
district  for  many  years. 

Rawtenstall. — Fares.— The  P..  of  T.  has  authorised  tlie 

Corporation  to  charge  Id.  for  l  mile  for  ordinary  passengers  and 
Id.  per  \i  miles  for  workmen,  subject  to  an  agreement  with  the 
Bacup  Corporation. 

Scotland. — Fares. — The  question  of  fares  was  discussed 
at  a  meeting  of  the  Scottish  Tramways  Association,  held  at  Glasgow, 
and  proposals  for  the  abolition  of  the  Jd.  fare,  and  an  increase  in 
other  fares,  were  considered. 

Sheffield. — Accident. — A  Corporation  tramcar  ran  away 
at  Nether  Green,  where  it  jumped  the  track  and  dashed  into  a  shop, 
doing  great  damage.  A  conductress  and  a  woman  passenger  were 
seriously  injured. 

Tramways  Committee. — The  President  of  the  B.  of  T. 
has  decided  to  dissolve  the  Tramways  (B.  of  T.)  Committee,  which 
will  wind  up  its  afifaira  this  month,  and  its  oiBce  will  be  closed 
from  to-day. 

Tramwaymen's  Wages. — A  conference  between  repre- 
sentatives of  the  Municipal  Tramways  Association,  the  Tramways 
and  Light  Railways  Association,  and  the  National  Transport 
Workers'  Federation ,  on  the  question  of  wages,  was  held  in  London  on 
February  2l3t.  The  48-hour  week  had  already  been  agreed  upon,  but 
the  men  demanded  that  the  wages,  which  the  employers  wished  to 
reduce,  should  remain  unchanged.  At  the  close  of  the  conference, 
the  chairman  (Mr.  .T.  B.  Hamilton,  of  Leeds)  stated  that,  in  view 
of  the  national  effect  of  any  stoppage  in  the  industry,  the  facts 
would  be  laid  before  the  Minister  of  Labour.  He  wanted  to  see 
that  the  matter  wa.s  considered  further  before  any  definite  steps 
were  taken,  and  before  negotiations  were  broken  off. 

The  National  Transport  Workers'  Federation  issued  a  circular 
stating  that  negotiations  had  reached  a  critical  stage,  and  it  was 
therefore  incumbent  upon  its  officials  and  members  throughout  the 
country  to  "prepare  for  action.''  A  national  conference  of  the 
employers  and  workers  of  the  tramway  and  omnibus  undertakings 
is  to  be  held  at  Birmingham  to-day,  in  the  hope  of  arriving  at 
a  solution  before  negotiations  are  broken  off. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Cable  Breakdowns. — It  is  officially  stated  that  three 
more  Amsterdam-London  cables  have  become  defective,  leaving 
only  four  out  of  twelve  tor  the  whole  of  the  extensive  traffic 
between  Holland  and  (^reat  Britain  and  the  greater  part  of  the 
world,  and  even  two  of  these  threaten  to  fail.  Unless  the  British 
can  speedily  repair  the  cables,  commercial  and  other  relations 
between  the  two  countries  are  threatened  with  serious  disorganisa- 
tion. One  or  two  important  commercial  bodies  have  already 
memorialised  the  British  and  American  Ministers  at  The  Hague 
regarding  the  present  long  telegraphic  delays.  The  immediate 
prospect  of  improvement  is,  in  any  case,  very  gloomy. — JJailij 
Teleiiriiph. 

In  a  letter  to  The  Tinien  of  Wednesday,  Mr.  Godfrey  C.  Isaacs, 
managing  director  of  the  Marconi  Wireless  Telegraph  Co.,  Ltd., 
referring  to  this  subject,  says  that  his  company  could  open  a  wire- 
less telegraphic  service  with  Holland  practically  within  a  few 
hours,  and  with  France,  Belgium.  Italy,  Spain  and  Portugal  almost 
immediately,  and  that  the  company  would  be  willing  to  establish 
a  permanent  commercial  service. 

Cable     Censorship. — From    Monday    last    the    Danish 

censorship  of  foreign  telegrams  was  abolished. — The  Times. 

Telephone  Cables  Damaged. — Some  of  the  Post  Office 
telephone  cables  were  recently  damaged  in  London  by  the  breakage 
of  a  hydraulic  main.  The  repairs  required  the  re-jointing  of  1,406 
circuits,  but  the  work  was  completed  in  140  hours,  and  no  crosses 
or  other  faults  were  introduced. 

Telephone  Call  Delays, — Mr.  Illingworth  explains  in  the 

Parliamentary  Papers  that  the  priority  to  calls  of  Government 
Departments  has  now  been  withdrawn  in  a  large  number  of  cases. 
The  P.M.G.  says  that  a  sufficient  supply  of  candidates  for  training 
as  operators  in  the  London  telephone  service  is  now  forthcoming, 
and  it  is  expected  that  the  service  will  in  consequence  gradually 
show  improvement. 


It  is  urged  that  certain  private  firms  should  not  be  allowed  to 
retain  priority  rights  on  telephone  trunk  lines  granted  to  them  in 
exceptional  circumstances,  and  that  a  check  should  be  applied  to 
the  abuse  of  Government  priority  telephone  and  cable  messages.  It 
(s  stated  that  the  Eastern  Telegraph  Co.  rei'.ently  received  in  a  lump 
96,000  words  of  Government  messages  in  nnabbreviated  form,  with 
every  "  the  "  and  '  and,"  the  cables  being  in  consequence  closed  to 
commercial  messages  for  30  hours. 

A  Press  correspondent  writing  on  this  subject  states  that  the 
Postmaster-General  has  asked  the  Treasury  for  £8,000,000,  to  be 
spent  this  year  on  the  construction  of  new  telegraph  lines,  tele- 
phone exchanges,  and  the  like.  This  is  the  minimum  amount 
required,  and,  if  granted,  the  new  work  can  be  begun  in  about  six 
months'  time.  Turning  to  Government  priority  telephone  calls,  it 
is  said  that  between  London  and  Glasgow  ■'S6  j)er  cent,  of  the  total 
number  of  trunk  calls  are  Government  priority  ;  London  to  Man- 
chester, 85  per  cent.  ;  London  to  Southampton,  74  per  cent.  ; 
London  to  Sheffield,  64  per  cent.  ;  London  to  Bristol,  65  per  cent.  : 
Bristol  to  Salisbury,  90  per  cent.,  and  so  forth.  In  spite  of  official 
abuses  of  the  system,  it  is  regarded  as  impossible  to  abolish  priority 
altogether. 

Wireless  Telephony. — A  New  York  Press  message 
announces  that  Secretary  Daniels  on  .Saturday  last  held  a  wireless 
telephonic  communication  with  President  Wilson  over  a  distance 
of  about  1,000  miles. 

The  Secretary  spoke  into  an  ordinary  telephone  set  installed  in 
his  office  at  Washington,  and  the  s.s.  Oeor/fi'  Waxliinqton  was  800 
miles  off  shore  at  the  time  of  the  conversation.  The  President  was 
unable  to  reply,  because  the  liner  was  not  e'luippeil  with  proper 
sending  equipment  ;  but  a  radiogram  announced  that  the  conversa- 
tion was  heard  perfectly.-    Thr  Tinns. 

Wireless  and  wire  telephone  systems  can  be  linked  so  that  the  waves 
will  travel  through  the  air  and  then  along  the  wiresi  according  to 
a  paper  presented  at  the  .\merican  I.E.E.  Transferring  sound 
from  wire  to  air  can  be  accomplished  by  a  device  not  more  com[jlex 
than  is  the  repeater  now  used  in  long-distance  telephoning. 
1 1  is  held  that  wireless  telephony  would  be  a  supplement,  not  a 
rival,  to  wire  systems,  and  that  the  lack  of  secrecy  in  wireless 
telephony  in  a  city  would  prevent  competition.  —  American 
Wireleis. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  (lute  given  in  ptirent/tesex  iit  the  end  of  the  paragraph  indicates 
the  issue  of  the  ELECTRICAL  REVIEW  i/i  which  the  "  Official 
Xntice"  appeared.') 

OPEN. 

Australia.— Sydney. — April  28th.  City  Council.  Supply 
and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department.  Town  Hall,  Sydney.* 

May  19th.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  r7th,  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8.  Queen  Anne's  Gate,  S.W.     (January  31st.) 

Melbourne.— Commonwealth.  March  4th.  P.M.G.'s  Department. 
Copper  jointing  sleeves,  schedule  1.511. 

March  11th.  Covered  and  braided  wire,  schedule  1,510;  tele- 
phones and  diaphram.s,  schedule  1,505. 

March  18th.     Bronze  and  copper  wire,  schedule  1.509. 

Specifications  from  Room  405,  Australia  House,  Strand,  W.C. 
See  ■'  Official  Notices     to-day. 

(jUEENSLASD.  March  26th.  P.M.G.'s  Department.  Telegraph 
and  telephone  material,  schedules  447/461  and  453.  .Specification 
from  Australian  Commonwealth  Offices,  Room  405,  Australia 
House,  Strand,  W.C.     (February  21st.) 

*A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  >^;  Intelligence),  London. 

Aylesbury.  —  (Corporation  Klectricity  Department.      One 

1,000-KW.  generating  set  complete  ;  two500-KW.  rotary  converters. 
.March  10th.     Laying  cable  and  wiring  infirmary  for  the  E.L.  for 
the  B.  of  G.     Workhouse  Master. 

Barrow-  in  -  Furness.  —  March  3rd.  Corporation,  li' 
months'  supply  of  electrical  stores,  meters,  joint  boxes,  &c.,  for  the 
electricity  department.     Borough  Electrical  Engineer. 

Belfast. — March  12th.  Electricity  Department.  Six  or 
12  months'  supply  of  stores,  including  electrical  items.  (See  this 
issue.) 

Birmingham.  —  March     5th.       Tramways    Committee. 

Additional  rolling  stock.     (February  7th.) 

Dnblin.  —  ^larch  3rd.      Electricity   Supply  Committee. 
Extra-high-pressure  and  low-pressure  cables.     (February  21st.) 
East  Ham. — ilarch  6th.     Corporation.     Si.\  double-deck 

top-covered  tramcars  for  the  tramway  department.  Mr.  W.  C. 
UUman,  Engineer  &  Manager,  Tramway  Offices,  Nelson  Street. 

King's  Lynn. — March  3rd.  Corporation.  One  1,000-kw. 
turbo  -  alternator,  one  400-KW.  rotary  converter  or  motor- 
generator,  and  one  400-KW.  transformer  and  switchgear.    (Feb.  7th.) 

Lincoln. — March  5th.  Corporation.  Four  water-tube 
boilers  with  stokers,  &c.,  complete  ;  two  3,000-KW.  turbo-alternators 
with  condensers,  &.C. ;  extension  of  E.H.T.  switchboard,  &c.  ;  two 
750-KW.  rotary  converters,  &c.  ;  two  2,000-K.v.A.  three-phase  trans- 
formers, A:c.  Specifications  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen  Anne's  Gate,  S.W.     (February  7th.) 
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Leeds. — March  Isl.  lusUllatiou  of  motor  uiul  jxjwvr 
for  blowing  of  organ  at  All-Hallows  Charoh.  Tenders  to  Rev. 
A-.  B.  Fisher.  All-Hallows  Vicarape,  Leeds. 

London. —  HA>rMKi;svmr. — Murch  12th.   H.<'.  Suu-es  for 

'hp  electricity  department  tor   :>.  i-  or  I-  montbe.     (Sec  IhiB  issue.) 
I.-LlNi,TtiN      -March    IMli.      ('orporation  of  LondoD      Klootrioal 
"ork  at  til.   .Mctropolitau  l':ittlo  Markel.     (Sc<'  this  issue.) 

Manchester,  —  March  llth.  Tramways  ("ommittot-. 
Supply,  ic,  of  («)  permanent-way  special  track  work  ;  C*)  per- 
manent way  points,  tonRues.  and  hardened  steel  centres.  Mr. 
.1.  M.  McElroy,  general  raanacer. 

M;irch  I  Itb.  Tramways  Committee.  Stores,  including  several 
flectrioal  items.     ( Kebrnnry  21st.) 

Macclesfield.— March  17th.  Six  mouths'  or  one  year's 
supplies  of  electrical  tfoods  for  Cheshire  County  Asylum,  Parkside. 
Mr.  G.  K.  Tinj^^ay,  Clerk  of  Asylum. 

Mansfield. — Corporation  Electricity  Committee.  1,250- 
1  r.OO-KW.  turl)0-altemator.  condenain?  plant,  .'-OO-KW.  rotary 
converter,  transformer,  and  switehsjear.     (, February  Hth.) 

Portsmouth, — ilarch  Ith.  Tramways  Committee.  Tram- 
way stores  for  six  raonth.'s.     (February  Hth.) 

Rhondda. — ^laroh  ."ith.  U.D.C.  Electricity  Department. 
Twelve  months'  supply  A.c.  meters,  cable,  joint  boxes,  compound, 
cut-outs.  kc.     (February  Hth.) 

Rochdale. — March  13th.  Tramways  Committee.  Stores 
for  one  year.  Particulars  from  Mr.  6.  Webster,  General  Manager, 
Tramway  Offices,  McUor  Street. 

Stockton-on-Tees, — March  r2th.  District  Fund,  (ias 
and  Electricity  Committees.  Articles  and  stores  for  six  months. 
(See  this  issue.) 

Taunton. — Electricity  Deptirtment.  One  TiOO-KW.  steam 
turbine  jfenerator,  travellinfr  crane,  cables  and  meters.   (Feb.  14th.) 


CLOSED. 

Government  Contracts. — The  iindernu-ntioned  contracts 

were  plaeed  durinfr  .lanuary.  1919  : 

Wak   Office. 
Spares  for  dynamoa. — Mawdsley's,  Ltd. 

Post  Offick, 
Battery  boxes.— W.  Duncan,  Tucker  4  Sons,  Ltd. 
Telegraph  and  telephone  cable.  -Connolly  Bros.,  Ltd. ;  Johnson  A  Phillips, 

Ltd. ;  Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Dry  cells.— Siemens  Bros.  &  Co.,  Ltd. 
Ducts.— Albion  Clay  Co.,  Ltd. ;  Sharp,  Jones  *  Co  ,  Ltd. 
Glass  Jars.— South  Wales  (Siemens  Patent)  Glass  Mfg.  Co.,  Ltd. 
Telephone  lamps.— Edison  Swan  Electric  Co.,  Ltd. 
Distribution  cable  plugs.— B.I.  &  Helshy  Cables,  Ltd.;  Siemens  Bros,  ami 

Co.,  Ltd. 
.lointing  sleeves. — C.  M.  Powell  Bros. 
Bronze  wire.— T.  Bolton  &  Sons,  Ltd. ;  BJ.  &  Helsby  Cables,  Ltd. :   Shrop 

shire  Iron  Co.,  Ltd. :  F.  Smith  &  Co.  (incorporated  in  the  London  Elec 

trio  Wire  Co.  &  Smiths,  Ltd.). 
Battery  zincs.— Siemens  Bros.  &  Co.,  Ltd. 
Laying  conduits  in  Huddersfleld  and  Dalton.— O.  C.  Summers. 

India  Office.  (Store  Dei'aktment). 
Copper  tubing  and  wire.— T.  Bolton  &  Sons. 
Copper  wire.- R.  Johnson  &  Nephew  ;  Elliotts  Metal  Co. ;  Shropshire  Iroi 


Co. 

Distributors.— Elliott  Bros. 
Electrical  fittings.— Stone  &  Co. 
Motors.-  Lancashire  Dynamo  Co. 
Transmitters.- Creed  .t'Co. 


FORTHCOMINQ     EVENTS. 


Institution  of  Mechanical  Engineers.— (Midland  Section).— Friday,  Feb- 
ruary  28th.  At  8  p.m.  At  the  University,  Birmingham.  Paper  on  "The 
Boys'  Welfare  Movement,"  by  Mr.  T.  Lewis. 


Boyal  Instltotion  of  Great  Brltaln.- 

Street,  W.    At  5.30  p.m.    Lecture 
Lodge,  F.R.8. 


■iday,  February  28th.    At  Albemarle 
"  Ether  and  Matter,"  by  Sir  Oliver 


Pb;slcal  Society  of  London.- Friday,  February  28th.  At  5  p.m.  At  the 
Imperial  College  of  Science,  South  Kensington,  S.W.    Ordinary  meeting. 

Rugby  Engineering  Society.— Friday,  February  28th.  At  Benn  Buildings. 
At  7.S0  p.m.     Lecture  on  "  The  Panama  Canal,"  by  Mr.  R.  H.  Simpson. 

Salford  Technical  and  Engineering  Association.— Saturday.  March  1st. 
At  the  Royal  Technical  Institute.  At  7  p.m.  Lecture  on  "  Steel  (Illustrate,! 
by  Photoraicrographic  Lantern  Slides),"  by  Mr.  W.  Hardy. 

Junior  Institution  of  Engineers  iN.E.  Section).— Tuesday,  March  4th.    At 

7.16  p.m.      At  the  Mining  Institute,  Newcastle.      Paper  on  "Electrical 
Disturbances  in  Supply  Systems,"  by  Mr.  L.  C.  Grant. 
Boyal  Society   of   Arts.-  Tuesday,  March  4th.     At  John  Street,  Adelphi. 
W.C.     At  4.30  p.m.     Paper  on  "  Water  Powers  and  Scientific  Develop- 
ment in  Canada,"  by  Prof.  J.  C.  McLennan,  F.R.S. 

Wednesday,  March  Sth.  At  John  Street,  Adelphi.  At  4.30  p.m.  Paper 
on  "The  Rubber  Industrj-,  Past  and  Present,"  by  Mr.  B.  D.  Porritt,  Chief 
Chemist,  North  British  Rubber  Co. 

Indnstrial  and  Beconstruction  Council.  —  Wednesday,  March  Sth.  At 
the  Saddlers-  Hall,  Cheapside,  E.C.  Lecture  on  "Industrial  Changes 
caused  by  the  War,"  hy  Prof.  A.  W.  Kirkaldy. 

Greenock  Association  of  Engineers.- Thursday,  March  (ith.  At  22,  West 
StewRrt  Street.    At  7.45  p.m.    Junior  night  and  general  meeting. 


Institution  of  Electrical  Engineers.  Thursday,  March  Gth.  At  C  p.m.  At 
the  Institution  of  Civil  Engineers,  tit.  George  Street,  S  W.  Lecture  on 
"  Dielectrics  m  Electric  Fields,"  by  Mr.  G.  L.  Addenbrooke. 

iSoulb  Midland  Centre'.- Wednesday.  March  6th.  At  the  T'nivtr 
sity,  Birmingham.  \t  7  p.m.  Paper  or  papers  on  "  The  Co-ordination  of 
Research  in  W,irl,s  and  I.abonitorics." 


•Students'  Section). 

ampt^n  How,  W.C.    .\t  7  ] 
itprratton  of  Transformer 


Fri.l 


Hv,  March  7(h.  At  Faraday  House,  Souib- 
Paper  <n  "The  Design,  Mauufactuie  and 
Mr.  W.fl.C.  Jackson. 


British  Industries  Fair.  I9in. 


Manchester  Association  of  Engineers.— Saturday,  March  6th,  At  the 
(irand  Hotel.  At  6.30p.iii.  I'ap.r  i))i  "  Antomatii-  Machines,"  hy  .Mr.  H.i;. 
Tlionius. 

Birmingham    and   District    Electric  Club.— Saturday.  March  sth.    At  the 

Cmtid    Hotel.     At   7  p.m.      Paper  un  "  Electric  Welding  as  a  Commercial 
I'rDposnioii."  by  Mr.  11.  W.  Wolton. 

National  Foremen's  Association  of  Engineering  and  Allied  Trades)  West 
London  Branch).  Saturday,  March  Sth.  At  f>:M  p.m.  At  the  Norfolk 
Anns  Hotel.  Burwood  Place.  Edgwaie  Road.  W.    Ordinary  meeting.     . 


THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 

Btilow   we  give  a  list  of  furthei'  coatributions  received  in 
resixMLse  to  the  appeal  made  by  Mr.  Hunter  :  — 


A.   J.  C.  dc   Kcnzi    

1     I 

0 

Booth    &    BoiDlord      

1 

Callender's  Cable,  &c.,  Co., 

G.    R.    P.-ers       

1 

Ltd 

26    S 

II 

Watson    Si    Swan       

3 

H.  Hcvis         

5    5 

II 

A.     Bar        

10 

Kootc   ■■(.■    Milne.  Ltd. 

2    2 

II 

Londo)!   I'.leclric  Wire  and 

I-Vrranti,    Ltd 

4  lo 

II 

.Smiths,  Ltd 

» 

(This    brings    their    Iota 

Metallic  Sei  niess  Tube  Co. 

2 

S.    G.    Uach   &   Co.,    Ltd. 

.'I 

vc.ir    to    £10.) 

A.    Berk';l-'y         

1 

K.     Badh.im    Thornhill     ... 

2    0 

(1 

F.    B.    Mellon      

2 

.Mavor     S:     Coulson,      Ltd. 

10  10 

0 

1.    W.    Jetterson        ...   ":.. 

1 

H.    Mugford          

10 

(i 

Wright    .1:    Beyer       

2 

Universal    F.lec.    Sup.    Co 

1  1 

I) 

Bournenouth     and      Poole 

W.    B.   Clarke      

1  1 

() 

Elcc.   Supplv  Co.,  Ltd. 

2 

K.    I..    Booth        

10 

(1 

<~.ible    M)ik.-,s'    Associntion 

'Ji» 

J.    (;.    H..nil.)t.l    

1(1 

(i 

U.'i    II    U 


NOTES. 

British  Industries  Fair. — This  year's  British  Industries 
Fair,  organised  by  the  Board  of  Trade,  was  opened  last  Monday, 
and  will  remain  open  until  Friday,  March  7th.  The  Fair  is  being' 
held  once  again  in  the  Pennington  Street  premises  of  the  London 
Dock,  and  ti  special  service  of  motor-omnibuses  between  Mark  Lane 
Station  and  the  Fair  is  provided.  The  Fair  is  again  restricted  to 
the  same  lour  trades  as  last  year,  but  about  150  more  firms  than  in 
1918  are  exhibiting.  The  total  number  of  exhibitors  is  570.  and 
5(1  more  were  too  late  to  obtain  space.  During  the  last  two 
years  very  lew  foreign  buyers  were  able  to  visit  the  Fair,  but 
this  year  it  is  anticipated  that  a  considerable  number  of  firms  in 
oversea  countries  will  avail  themselves  of  the  opportunity  of  gain- 
ing first-hand  information  regarding  the  very  important  develop- 
ments which  have  taken  place  in  many  industries  in  this  country 
during  the  last  four  years.  The  Fair  is  a  strictly  trade  event,  and 
admission  is  confined  to  trade  buyers,  at  the  invitation  of  the 
Board  of  Trade,  which  haa  already  issued  over  80,000  invitations 
to  firms  and  individuals  in  the  United  Kingdom  interested  in  the 
trades  covered  by  the  Fair.  Firms  that  have  not  yet  received  an 
invitation  and  are  anxious  to  visit  the  Fair,  should  apply  to  the 
Director,  British  Industries  Fair,  10,  Basinghall  Street,  London, 
E.C.  2.  According  to  the  figures  supplied  by  the  exhibitors 
at  the  close  of  the  last  Fair,  the  total  orders  booked  during 
the  eleven  (iays  amounted  to  over  a  million  and  a  half  sterling,  but 
much  of  the  business  commenced  at  the  Fair  was  not  com- 
pleted till  long  afterwards,  and  many  of  the  orders  placed  at  the 
Fair  were  only  sample  orders. 

As  was  the  case  last  year,  electrical  goods  are  again  confined  to 
such  articles  as  portable  electric  appliances,  pocket  lamps,  dry 
batteries,  electrical  novelties,  iScc,  of  which  exhibits  are  made  by 
the  British  Ever-Ready  Co.,  Ltd.,  London  ;  Ward  &  Goldstone, 
Manchester ;  Surrey  Electrical  Co.,  Ltd.,  London ;  Eose  Bros., 
London  ;  thel  Remoline  Co.,  London  ;  the  Efandem  Co.,  Wolver- 
hampton ;  Hudson,  Scxjtt  &  Sons,  Ltd.,  Carlisle  ;  W.  A.  Jacobs  and 
R.  J.  .lacobs,  Ltd..  London  ;  A.  Chase  A:  Co.,  Ltd..  Teddingtdh  ; 
Minton,  Hollins  &  Co.,  Stoke-on-Trent  ;  and  A.  .1.  Wilkinson.  Ltd„ 
Burslem.  Included  in  the  stoneware  exhibits  by  Joseph  Bourne 
and  Son,  Ltd.,  Derby,  are  battery  jars  and  insulators,  while  the  exhibits 
of  the  British  Glass  Wool  Co.,  Ltd..  London,  and  the  Sheraton 
Glass  Manufacturing  Co,,  Ltd.,  London,  which  include  electric 
lamp  bulbs,  are  interesting. 

Electric    Furnaces  in  tiie  Laboratory. — The  article  on 

this  subject,  which  appeared  in  our  issue  of  February  Hth,  has 
attracted  a  good  deal  of  attention,  and  it  may  be  of  interest  to 
mention  that  the  furnaces  were  photographed  in  the  Metallurgical 
Department  and  Laboratory  of  Messrs.  Fetters,  Ltd.,  the  well- 
known  oil  engine  manufacturers,  at  their  Westland  Works,  Yeovil 
where  the  author  (Mr.  G.  Castle)  is  the  chief  metallurgist. 
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Natiooal  Electricity  Supply  and  the  Miners'  Threatened 

Strike. — in  the  coarse  or  the  meetinff  between  the  Prime  Minister 
and  the  Executive  Committee  of  the  Miners'  Federation  last 
week,  the  president,  of  the  Federation,  Mr.  R.  Smillie,  said 
that  up  to  the  present  only  10  Co  15  per  cent,  of  the  value.  u( 
the  co.ll  produced  had  been  utilised.  wherea/S  if  wa.s  po.'-siblo 
to  obtain  fhre<3  times  that  amotint,  with  the  ivMilt  that  raw 
materials  would  be  cheapened,  and  tho  atmosphorc  piu  ified ; 
the  oa.pt.aiDS  of  industry  in  tliis  country  should  lui'u  thoir 
attention  in  that  direction,  rather"  than  keep  down  the  wayes 
of  the  mmers.  The  Coal  Consen'ation  Sub-committee,  of 
which  he  w-a.s  a  member,  had  reported  that  by  the  central 
oaxbonising  of  coal  they  could  produce  electricity  at  great 
centres. 

ill'.  Lloyd  George  remarked  that  that  wa.s  part  of  the 
scheme  of  the_ Government;  it  was  one  of  the  reasons  why 
they  were  goiig  m  for  such  economies.  The  Cabinet  had 
been  considering  it  on   the  previous  evening. 

Mr.  Sraillie  expressed  a  fea.r  that  the  Government  would 
let  the  matter  drift  into  private  hands  again,  but  Mr.  Lioj'd 
George  rephed  that  a  speciai  Ministry  was  being  set  up, 
which  would  undertake  the  development  on  behalf  of  the 
State.  They  had  been  considering  the  draft  of  a  Bill  to  ttat 
<  mi,  and  had  passed  it. 

The  Manchester  Striice. — The  semi-skilled  men  belonging 
to  the  Electiical  Trades  Union  employed  at  the  work«  of 
Messrs.  Ferranti,  Ltd.,  Hollinwood,  and  the  British  West- 
inghouse  Co.,  Ltd.,  Tj:aftord  Park,  numbering  about  iiu, 
were  on  strike  for  several  days  last  week,  and  on  Simday 
last,  at  a  mass  meeting  of  the  union,  it  was  decided  to  take 
an  immediate  ballot  m  the  Manchester  distiict  to  discover 
whether  the  members  were  prepared  to  give  a  week's  notice 
to  cea.se  work  in  order  to  support  the  men  already  on  strike. 
In  view  of  the  fact  that  the  issues  of  the  strike  affect  workers 
other  than  members  of  the  E.T.U.,  it  was  also  decided  to  ask 
■for  the  support  of  the  Manchester  Committee  of  the  Federa- 
tion of  Bngineering  and  Shipbuilding  Trades. 

The  Manchester  district  of  the  E.l.U.  is  a  large  one,  em- 

■  bracing  Oldham,  Bolton,  ^Varrington,  Stockport,  and  Staly- 
bridge,  besides  all  the  smallei'  towns  in  between.  The  union 
has  in  this  diirtriet  some  3,tKX)  members. 

Tile  dfspute  in  the  electrical  manufacturing  works  is  con- 
oemed  with  the  minimum  wage  of  the  transformer  winders 
and  other  workers,  who  are  described  by  the  imicm  a«  semi- 
skilled men.  There  had  been  prolongeil  negotiations  with 
the  linns  befoi"e  the  men  stri/ck  with  tlie  consent  of  their 
Executive.  At  the  outset  a  minimum  of  39s.  was  sought, 
but  at  a  later  stage  this  was  lowered  to  35s.  a  week.  The 
employers  have  d^dined  to  consider  this,  and  on  tieir  behalf 
it  has  been  pointed  out  that  the  men  employed  on  trans- 
former work  are  engaged  purely  on  semi-skilled  operations 
of  the  simplest  repetitive  character,  upon  which  in  the  past 
it  has  been  the  custom  of  tho  firms  to  employ  labomers. 
Tbe  union  is  now  endeavouring  to  estabU.sh  the'  payment 
of  the  fully  skilled  rate  for  semi-skilled  oi)erations,  together 
with  th<'  mstitution  of  a  term  of  apprenticeship  for  such 
W'Ork.  The  Employers'  .\.';s<jciation  maintains  that  a  ntal 
principle  is  at  issue.  Mr.  -J.  Rowan,  the  general  secretary 
of  the  union,  says  the  apprenticeship  system  part  of  the 
apphcation  has  been  withdrawn,  and  they  are  not  claiming 
the  fully  skilled  rate  for  semi-skilled  workers.  At  present 
these  men  are  earning  from  iSs.  to  the  fuU  39s.  They  want 
to  establish  35s.   as  a   minimum.     As  to   the   degree  of  skill 

■  required  in  their  wcxrk.  he  says  it  is  too  late  for  the  employers 
to  say  they  are  fighting  again.st  recognising  these  men  a.s 
other  than  labourers,  because  they  have  already  agreed  in 
negotiations,  both  local  and  national,  to  rates  of  pay  which 
are  above  those  of  a  labourer.  The  ballot  of  the  E.T.U.  will 
take  about  a  fortnight  or  three  weeks  to  complete,  but  no 
general  strike  can  come  into  operation  without  a  majority  of 
three-fourths  of  the  members  being  in  favour. 

A  strike  at  the  Gorton  works  of  Crossley  Motors,  Ltd.,  is 
in  progress.    About  3.-500  employes  are  affected. 

Royal  Mint  Report. — The  report  of  the  Deputy  Master  and 
Comptroller  of  the  Royal  Mint  recently  issued,  for  the  year' 
1916,  shows  that  "366  milhon  coins  were  struck — an  increase 
of  nearly  52  millions  over  the  previous  highest  total.  Prac- 
tically the  whole  of  this  number  was  for  Imperial  silver  and 
bronze  coinages,  the.  demand  for  these  issues  being  very 
heavy.  The  excess  of  receipts  over  expenditure  for-  the  year 
reached  a  total  of  4J  milhon  pounds,  the  gi-eater  part  of 
■which  sum  consisted  of  profit  cm  silver  coinage.  Sir  Edward 
Bigg,  supeiintendeut  of  the  operative  department,  in  his 
memorandum  refers  to  the  erection  of  a  No.  10  .Uldays 
Empire  positive  blower,  driven  direct  by  a  '20-H.p.  variable 
speed  motor.  Five  other  motors  were  added,  making  the 
total  nmnber  now  installed  131,  and  their  aggregate  h.p. 
1,0(HJ.  High-power  iocandescent  lamps  -n-ere  increasingly 
riBed,  their  number  rising  during  the  period  under  review 
from  29  to  74,  and  an  approximately  corresponding  reduc- 
'  lion  in  the  number  of  arc  lamps  was  made.  The  mint 
>  generating  plant  averaged  51,609  imits  per  month,  as  com- 
pared with  42,269  in  the  previous  year.  The  Deputy  Master 
of  the  Ottawa  Branch  Mint  reports  an  important  extension 
to  the,  refinery.  The  bramch  was  called  upon  to  refine  gold 
in  much  la'-ger  quantities  than  usual,  and  an  entirely  new 
building  was  erected,  within  a  period  of  two  months,  under 


the  supervision  and  to  the  designs  of  Mr.  B.  Peajson,  the 
assayej-.    The  chlorine  process  is  em^oyed.    Two  of  the  fanr 

gold  cells  in  the  old  retmery  were  used,  howevex,  for  deposits 
cuspeeted  of  containing  platinum,  namely,  iewellers'  aind 
dentis'ts'  scrap,  &r.  F\ve  silver  cells  were  also  continual! \ 
ill  operation,  depositing  silver  fi"om  anodes  obtained  from 
button-  produced  by  rimning  down  the  silver  chloride  witli 
ca.ri)<in,.u>  of  .soda  to  five  it  from  gold.  These  buttons,  w-hi'^li 
iivi-rage  30  to  40  per  cent,  gold,  are  melted  and  cast  direct 
into  silver  anodes  for  Che  silver  cells.  Six  wooden  tanks 
were  erected,  also,  in  which  the  silver  chloride  produced  in 
chloriuatiou  (after  gold  has  been  extracted)  is  washed  free 
from  copper  chloride,  &c.,  with  boiling  water,  and  reduced 
with  iron  plates  to  metallic  silver.  These  tanks  are  used  in 
series  of  two.  In  the  first  the.  silver  chloride  cakes  are 
washed  free  from  eopper  chloride,  &c. ;  in  the  second  tank 
they  are  then  reduced  to  metallic  silver  with  iron  plates. 
The  copper  is  precipitated  with  iron  plates  at  the  ends  of 
each  washing  t.ink.  taken  out,  dried,  ground,  sieved,  and 
sold  as  copper  sweep.  Each  washing  tank  holds  48  cakes  of 
silver  chloride  averaging  260  ounces  each,  or  12,480  ounces 
silver  chloride  per  tank,  yielding  approximately  6,000  ounofes 
tine  silver. 

The  Professional  Workers'  Federation. — This  federation. 

whuli  wa*  established  in  May  la.st.,  now  comprises  a  number 
of  well-organised  professional  bodies,  including  the  National 
Union  of  Teachers,  Incorporated  Association  of  Assistant 
Masters,  Customs  and  Excise  Federation,  Second  Division 
Clerks'  .Association,  .\ssooiaticm  of  Assistant  Mistresses,  &c., 
representing  in  all  some  174,00(J  workers  who  have  never 
before  been  organised  jointly  to  protect  their  si)ecial  interests 
as  citizens  and  consumers.  Experience  has  already  shown 
the  value  of  the  Federation  in  providing  a  common  meeting 
ground  for  these  workers,  and  it  has  therefore  been  decided 
to  open  tho  organisation  to  individual  professional,  technical 
or  clerical  workers  by  the  formation  of  an  individual  Mem- 
bers' section.  The  Federa.tion  is  paying  par'ticular  attention 
to  the  question  of  the  reform  of  the  income  tax,  which  is 
regarded  as  pressing  with  undue  hardship  on  that  section 
of  the  community  to  whi.^h  these  workers  belong,  and  is 
urging  the  ChanceUor  of  the  Exchequer  to  receive  at  an 
early  date  a  deputation  in  support  of  its  pohcy.  Other  im- 
portant matters  on  which  the  Federation  is  taking  action 
are  various  aspects  of  the  work  of  r<>construction.  the  short- 
age of  middle-class  houses  and  increase  of  rents,  the  securing 
of  a  definite  .share  in  the  determination  of  theii-  londitioos 
of  service  for  all  employes,  and  reduction  of  railway  fares. 
The  Federation  is  not  attached  to  any  political  party,  and 
men  and  women  of  all  shades  of  opinion  join  actively  in  its 
work.  Request's  for  infoiTiiation  should  Ive  addi-essed  to  the 
hon.  secretar\-.  Mr.  F.  H.  N'orman,  49.  Bedford  Street, 
Strand,   W.C."2. 

Lamp  Breaking  Epidemic. — In  prosecuting  a  number  of 

boy.s  at  the  Soutli-XA'.'f-t.ni  Pohce  Court  for  breaking  street 
gas  Uinips  in  the  boniugh  c)f  Battersea.  Mr.  Paul  C^udwell. 
borough  .sohcitor,  stated  that  since  last  November  there  ha<i 
been  an  epidemic  of  lamp  breaking  in  the  district,  and 
damage  to  gas  lamfis  to  the  extent  of  about  £'S0  had  been 
done  by  gangs  of  boys.  The  epidemic  grew  in  extent  w-hilst 
the  snow  was  about.  In  addition,  some  of  the  lamp  fittings 
-had  been  stolen.  In  another  case,  in  which  an  electric  lamp 
was  broken,  Mr.  Thwaates,  chief  clerk  at  the  Battersea 
Council  electric  hghtina  station,  said  that  the  value  of  the 
broken  lamp  was  93.  About  £50  worth  of  damage  had  been 
done  to  electric  lamps  within  a  month  or  two.  The  magis- 
trate inflicted  fines  in  all  the  case.s. 

Auction  Sale  of   Timber.— By  order  of  the   B.   of  T. 

(Timber  Supply  Department").  Messrs.  Chaloner  &  Co.,  A.  Dobell 
and  Co..  and  Farnworth  S:  Jardine.  will  sell  by  auction  on  March 
l.Sth.  at  LiverjxK)!,  a  large  assortment  of  American  oak  and  ash, 
4:0.     See  advertisement  p,age8  today. 

The    Ministry    of    Ways    and    Commnnications.— On 

Wednesday  last  the  Government  introduced  a  Bill  in  the  House  of 
Commonsto  establish  the  new  Ministry  which  has  been  fore- 
shadowed, and  which  will  be  entitled  the  Ministry  of  Ways  and 
Communications.  To  this  Ministry  wUI  be  entrusted  the  control 
of  railways,  tramways,  roads,  bridges,  canals,  and  the  supply  of 
electricity,  and  Sir  Eric  Geddcs  will  be  at  its  head.  The  Bill  to 
constitute  a  Ministry  of  Health  received  its  second  reading  on  the 
same  day.  Introducing  the  Bill,  the  Home  Secretary  emphasised 
the  great  importance  of  transport,  which  affected  industry,  housinp. 
and  agricnlture  very  materially  :  transport  would  probably  be  tbe 
most  important  customer  for  electricity,  and  the  industrial  pros- 
perity of  the  country  would  react  upon  .the  transport  service,  bene* 
the  power  supply  should  be  under  the  same  control. 

Gilling  V.  Epsom  U.D.C.— This   action  was   before  the 

King's  Bench  Division,  on  Tuesday,  upon  a  special  case  referred  to 
Justice  Bray  upon  points  of  law  as  to  the  liability  of  the  Council 
to  pay  Mr.  A.  C.  Gilling.  its  electrical  engineer,  salary  during  his 
absence  in  the  Army,  in  accordance  with  a  resolution  passed  by  the 
CouncU  subsequent  to  his  enlistment.  His  Lordship  said  that  the 
resolution  did  not  amount  to  a  contract  which  was  binding  upon 
the  defendants  so  far  as  plaintiff  was  concerned.  He  (rave 
judgment  for  the  defendants,  with  costs.  Our  report  of  the  <!a8e 
ia  held  over  owing  to  pressure  upon  our  space 
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The  I.E.E.  Electrical  Appointments  Board.— The  Electri- 
cal Appointments  Board  has  on  its  reitiater  applications  for  employ- 
ment from  a  considerable  number  of  members  of  the  Institution  at 
present  Beiring:  m  H.M.  Forces  and  expecting  early  demobilisation, 
or  recently  demobilised.  The  Board  desires  to  impress  upon  all 
employers  the  strong  claims  of  these  members  in  regard  to  priority 
of  employment  and  it  will  be  glad  to  receive  particulars  of 
vacancies  in  the  electrical  industry.  On  receipt  of  particulars  the 
Board  will  submit  to  the  employer  the  names  of  applicants 
ixjsseasing  ciualifications  similar  to  those  desired.  No  fees  are 
charged.  Communications  should  bo  addressed  to  the  Secretary, 
electrical  Appointments  Board,  1,  Albemarle  Street,  W.  1. 

Institution  and  Lecture  Notes.— Institution  of  Electrical 

Engineers.— On  Thursday  last  week  Mr.  G.  L.  Addenbrooke 
delivered  the  first  of  his  lectures  on  "Dielectrics  in  Electric 
Fields."  Referring  to  tests  on  cables,  he  pointed  out  the  dis- 
advantages of  expressing  the  results  in  terms  of  power  factor  ;  the 
energy  stored  in  the  dielectric  and  the  energy  dissipated  were  two 
independent  quantities,  of  which  the  important  one  was  the  latter, 
and.  at  constant  pressure,  the  most  significant  measurement  was 
that  of  current.  His  electrostatic  instruments  lent  themselves 
well  to  this  class  of  investigation,  i living  to  the  cost  of  experi- 
ments on  cables,  he  had  found  it  necessary  to  use  dielectrics  on  a 
small  scale.  The  losses  in  dielectrics  had  been  attributed  to  dielec- 
tric hysteresis,  but  he  found  that  they  were  wholly  due  to  the 
presence  of  moisture,  and  not  to  any  molecular  change  in  the 
material  or  to  chemical  action.  The  heating  effect  was  cumulative 
up  to  the  point  of  breakdown,  which  took  place  owing  to  the 
expenditure  of  energy  in  the  dielectric,  i.i:,  to  local  heating  ;  that 
this  was  the  case  was  proved  by  obtaining  the  same  phenomena 
when  the  substance  was  heated  by  external  means.  There  was  no 
difference  ^except  in  degree)  between  the  phenomena  at  low  pres- 
sures and  near  the  point  of  breakdown.  Heat  could  not  readily 
escape  through  the  dielectric  ;  the  highest  temperature  was 
attained  near  the  inner  side  of  the  dielectric,  and  thus  weakening 
took  place  from  the  inside  towards  the  outside.  The  process  was 
studied  with  the  aid  of  Mansbridge  condensers,  which  broke  down 
first  in  the  middle,  where  chaning  took  place.  In  1909  the  power 
factor  of  condensers  was  VI  per  cent.  ;  Helsby  condensers  of  later 
make  had  a  power  factor  of  only  0'2  per  cent.,  and  had  no  appre- 
ciable temperature  rise. 

The  President,  in  announcing  that  the  meeting  on  the  27th  inst. 
would  be  devoted  to  the  paper  by  Drs.  S.  F.  Barclay  and  S.  P. 
Smith,  due  to  the  illness  of  the  author  of  the  paper  on  "  Co-ordi- 
nation of  Research  in  Works  and  Laboratories,"  stated  that  the 
latter  was  Mr.  H.  R.  Constantine. 

Association  of  Mining  Electrical  Engineers. — The  Yorkshire 
Branch  of  this  Association,  on  February  22nd,  visited  the  Lofthouse 
Colliery,  near  Wakefield,  and  made  a  tour  of  the  works,  extending 
over  three  hours'  duration.  The  members  were  afterwards  enter- 
tained to  tea  by  Mr.  Eley,  the  manager.  The  after  proceedings 
consisted  of  a  meeting,  at  which  the  chief  mechanical  and  elec- 
trical engineer  (Mr.  J.  R.  Haigh)  read  a  paper  on  "  Electrification 
of  Old  Collieries,"  which  provoked  a  good  discussion. 

In  his  recent  presidential  address  before  the  Lancashire,  Cheshire, 
and  North  Staffordshire  Branch  of  the  Association  Mr.  W.  T. 
Anderson  offered  what  he  described  as  "some  few  points  of  con- 
structive criticism  which  might  prove  helpful  both  to  the  framers 
of  the  Regulations  and  to  the  manufacturers  of  plant,  in  view  of 
post-bellum  conditions,"  touching  chiefly  upon  the  latest  practice 
and  experience  in  the  use  of  cables.  Mr.  Anderson  said  that  since 
the  introduction  of  the  new  Rules,  mining  electrical  engineering 
appeared  to  have  followed,  rather  than  to  have  materially  benefited 
by,  the  course  of  evolution  previously  covered  in  the  development 
of  public  electricity  supply  undertakings.  Speaking  generally.  A.f, 
generators  had  superseded  D.c,  while  concentric  systems  had  been 
distinctly  on  the  decline.  Pressures  (at  motors)  would  appear  to 
have  become  standard  at  about  ,500  volts,  while  3,300  volts  would 
seem  to  be  the  generally  accepted  limit  at  which  h.t.  work  was 
actually  taken  into  pits.  The  general  armouring  of  cables  and  the 
total  enclosure  of  switchgear.  etc.,  had,  of  course,  become  com- 
pulsory. Much  room  for  improvement,  however,  still  existed  both 
with  regard  to  organisation  and  equipment,  and  in  the  former 
category  there  was  at  least  one  item — namely,  the  status  of  the 
colliery  electrician — in  which  it  would  appear  that  the  Association 
might  be  the  means  of  rendering  considerable  assistance  to  the 
Home  OflSce. 

Nottingham  Society  of  Engineers.— Mr.  B.  6.  Phillips,  M.I.E.E., 
engineer  to  Messrs.  Boots,  Ltd.,  gave  a  lecture  before  this  Society, 
on  the  19th  inst..  on  "  Electricity  for  the  Million." 

Royal  Institution. — The  Friday  evening  discourse  on  March  7th. 
at  6.31J  p.m.,  will  be  delivered  by  Prof.  H.  C.  H.  Carpenter  on 
"The  Hardening  of  Steel."  On  Saturday,  March  8th,  at  3  o'clock. 
Prof.  Sir  J.J.  Thomson  will  give  the  first  of  a  course  of  six  lectures 
on  "  Spectrum  Analysis  and  its  Application  to  .\tomic  Structure." 
Prof.  Hele-Shaws  lectures  on  "Clutches,"  announced  for  March 
4th  and  11th,  are  unavoidably  postponed  until  after  Easter. 

Birmingham  Electric  Club. — The  Club,  founded  13  years  ago,  on 
Saturday  evening  held  the  eighth  annual  dinner,  at  the  Grand  Hotel. 
Mr.  W.  H.  Varnon  presided  over  an  attendance  which  included  the 
whole  of  the  borough  electrical  engineers  of  the  Midlands.  The 
toasts  honoured  included  the  "  Electrical  Industries,"  and  it  was 
urged  that  Birmingham's  future  prosperity  was  closely  allied  with 
that  of  the  electrical  industries. 

Royal  Society  of  Arts. — Dr.  J.  A.  Fleming  on  Monday  concluded 
his  series  of  Cantor  Lectures  with  an  account  of  the  thermionic  and 
orystal  detectors,  which  have  taken  an  important  part  in  the  war.  He 


explained  how  the  radiant  point,  from  which  wireless  messages 
were  sent,  could  be  determined  by  angles  taken  from  two  receiving 
stations,  so  that  the  exact  position  of  ships  and  Zeppelins  could  bi; 
ascertained  ;  and  the  means  whereby  electric  oscillations  could  be 
detected  through  the  telephone  in  an  aeroplane  above  the  sound  of 
the  engines.  Thermionic  detectors  had  been  enormously  developed. 
Two  currents  bein^'  coupled  and  exalting  each  other  made  an 
t'looedingly  sensitive  detector,  and  the  lecturer  remarked  that  this 
might  be  tested  by  placing  the  receiver  and  transmitter  of  a  tele- 
phone together,  when  all  the  little  noises  in  the  room  were  picked 
up  and  u  whistling  suund  was  produced.  Tims,  with  the  modula- 
tion of  the  waves  to  the  human  voice,  the  problem  of  radio- 
telephony  was  solved,  and  great  developments  were  to  be  expected. 

National  Foremen's  Association  of  Engineering  and  Allied 
Trades.-  The  West  London  Branch  of  this  A.ssociation  is  holding  a 
meeting  on  Saturday,  March  ."^th.  as  announced  in  our  '  I'orthcoming 
Events  "  to-day.  Prospective  members  are  invited  to  communicat*? 
with  the  General  Secretary,  at  si,  High  Holborn,  London. 

The  S.A.  Institute  of  Electrical  Engineers.— According  to  the 
Soi/t/i  African  Minimi  Journal,  Mr.  E.  A.  du  I'a-squier  has  been 
elected  President  of  the  S.A.  Institute  of  Electrical  Engineers  for  the 
present  year.  At  the  meeting  held  in  January,  Prof.  Dobaon 
delivered  his  valedictory  address,  covering  the  whole  range  of 
electrical  developments  in  South  Africa  during  the  past  year. 

Electric  Welding.  -At  a  meeting  of  the  Newcastle-upon-Tyne 
Branch  of  the  Association  of  Engineering  and  Shipbuilding 
Draughtsmen,  on  the  Uth  inst.,  Mr.  J.  H.  Patterson,  D.Sc, 
deliveretl  a  lecture  upon  electric  welding.  Dealing  with  the 
problem  whether  it  would  be  an  economical  proposition  to  weld 
instead  of  rivet,  he  stated  that  in  the  case  of  small  articles  there 
was  no  doubt  about  the  possibility  of  reducing  the  cost  of  manu- 
facture by  as  much  as  -50  per  cent.  ;  but  in  the  case  of  large  con- 
structional undertakings  the  cost  of  punching  and  riming  hole.i 
and  riveting  did  not  bear  so  large  a  proportion  to  the  whole  cost, 
and  it  was  not  so  re«lily  discernible  that  electric  welding  would 
pay.  The  cost  of  an  electrically-welded  job  depended  primarily  on 
cost  of  labour,  speed  of  working,  and  the  cost  of  electrodes.  At 
present  the  first  was  high — and  as  to  eIecti"odes,  it  might  be 
stated,  without  going  into  details,  that  electrodes  which  cost  more 
than  60s.  per  cwt.  of  metal  in  them  could  not  be  used  with  much 
hope  of  economy  instead  of  riveting.  This  placed  all  the  slag- 
oovered  electrodes  known  to  the  author  out  of  the  question  at  once. 

Appointments  Vacant. — Electrical  engineer  and  manager 
(£350),  for  the  Fleetwood  U.D.C.  electricity  undertaking  ;  Director 
(£1,000),  for  the  Electrical  Development  Association  ;  shift 
engineer  (£3),  also  plumber-jointer,  for  the  Colne  B.C.  Electricity 
Department ;  two  assistants  (£200  to  £300,  .£150  to  £175),  for  the 
Department  of  Electrical  Engineering,  Royal  Technical  College, 
Glasgow  :  electrician,  for  King's  College  Hospital.  Denmark  Hill, 
S.E.  ;  meter  superintendent  for  the  Loughborough  Corporation 
Electricity  Department.     See  our  "  Official  Notices  "  in  this  issue. 

Educational.  —  The  annual  examinations  at  Faraday 
House  Electrical  Engineering  College  for  a  Faraday  Scholarship  of 
60  guineas  per  annum,  tenable  for  two  years  in  college  and  one 
year  in  manufacturing  works,  and  for  a  Maxwell  Scholarship  of 
50  guineas  per  annum,  tenable  for  one  year  in  college  and  one  year 
in  works,  will  be  held  at  Faraday  House  on  April  15th,  KJthand  17th. 
Exhibitions  may  also  be  awarded  to  candidates  who  acquit  them- 
selves creditably  in  the  above  examinations.  Particulars  can  be 
obtained  from  the  Secretary,  Faraday  House,  Southampton  Row, 
London,  W.C.  1. 

Correction. — On  p.  201,  fig.  4  should  have  been  described 
as  "  Shift  Performance  Chart." 

Electrolytic  Disinfectant. — The  distribution  of  electro- 
lytic disinfecting  fluid  in  Poplar  has  proved  of  great  benefit  during 
the  influenza  epidemic.  The  fluid  is  distributed  free,  and  during 
the  first  three  weeks  of  November  5.370  gallons  were  given  out. 
The  fluid  contains  common  salt  and  hypochlorite  of  magnesium  ;  it 
is  alkaline  and  stable,  and  is  tinted  with  permanganate  of  potash. 
The  cost  works  out  at  about  id.  per  gallon.  The  ttuid  is  used  for 
rinsing  the  mouth,  throat,  and  nose,  and  it  is  claimed  that  it  either 
kills  the  germs  or  prevents  their  growth.  Representatives  of  other 
municipalities  have  visited  the  borough,  and  propose  to  apply  the 
scheme  to  their  own  areas.  ' 

Parliamentary. — The  London  Gazette  of  February  25th 
contains  notice  of  application  of  the  Workington  Corporation  for 
))Owers  to  generate  and  supply  electricity  within  the  borough. 

X-Rays  in  Industry.— Major  J.  Hall-Edwards,  addressing 

the  Birmingham  and  Midland  Scientific  Society  on  "  The  X-Rays 
in  the  Service  of  Man  "  emphasised  the  value  of  the  application  of 
X-rays  to  the  examination  of  metal  castings.  Radiographs  of 
aero  engines  had  made  defects  plainly  visible.  He  hoped  that  the 
X-rays  would  be  used  by  manufacturers  in  the  future  for  testing 
their  work.  During  the  war  more  than  40,000  radiographs  were 
taken  in  hospitals  in  and  around  Birmingham,  and  thousands  of 
lives  had  been  saved  by  their  use. 

Summer  Time. — It  is  announced  that  Summer  Time 
will  come  into  force  this  year  on  the  morning  of  Sunday,  March 
30th,  and  will  continue  until  the  night  of  Sunday-Monday, 
September  28th-29th. 
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The  E.T.IJ.  and  the  E.P.E.A.— We  have  received  from 
Mr.  \V.  J.  ^\ebb,  secretai-j'  ot  the  Electrical  Trades  Union, 
Londou  District,  a  copy  oi  a  letter  which  he  has  addressed 
I"  Sir  Robert  Home,  Minister  of  Labour,  with  regard  to 
A«ara  '3,772  of  the  Committee  on  Production.  The  Mmistei-s 
j.ttention  ib  drav\-n  to  an  application  made  m  November  last 
to  Sir  George  Ask\\ith,  Chief  industrial  Commissioner,  for  a 
reheajing  ot  the  olaim  of  the  E.T.U.  in  respect  of  basic  rates 
of  wages  and  working  conditions  for  charge  engineers,  who 
were  excluded  under  Clause  10  of  the  award,  the  employers 
.igreemg  that  they  would  not  enter  into  negotiations  with 
rbe  Electrical  Power  Engineers'  .-Vysociation  pending  a  hearing 
•  if  the  said  claim.  Tn  the  meantime,  a.  letter  has  heeti 
.irciilatptl  by  .Mr.  .f.  \V.  Beaiicliamp,  secretaiy  of  the  Joint 
SUinding  Conlerence  of  Electricity  Supply  Associauous,  which 
is  considered  by  the  E.T.U.  to  be  a  breach  of  faith  on  the 
part  of  the  employei-s,  and  on  behalf  of  his  committee,  Mr. 
Webb  enters  an  emphatic  protest  against  the  claim  of  the 
E.P.E..\.  being  heai'd  before  the  claim  made  on  behalf  of 
the  E.T.U.  Mr.  Webb  also  ix)ints  out  that  the  E.P.E..A. 
has  already  made  a  threat  to  withdraw  the  vihole  of  its 
members  from  the  power  stations  unless  its  conditions  are 
c»mplied  with,  yet  it  wiis  prepared  a  week  later  to  "act 
the  part  of  jackals  for  the  Government  and  blackleg  their 
fellow  trade  unionists,  who,  by  the  way,  had  not  even 
threatened  such  diastic  action."  In  conclusion,  he  presses 
for  an  immediate  hearing  of  the  claim  made  iu  December. 
Mr.  Webb  encloses  a  copy  of  the  letter  issued  by  Mr.  Beau- 
charnp,  which  relates  to  the  claim  of  the  Electrical  Power 
Engineers'  Associadon  for  an  advance  in  salary  of  30  per 
cent,  and  i£90  per  annum,  dated  October  11th,  1918.  The 
gist  of  this  letter  was  embodied  in  the  report  on  p.  224  of  om- 
last  issue.  The  E.P.E.A.  agreed  to  suispend  the  notice  of 
withdrawal  and  to  agree  to  arbitration  provided  that  the 
power  companies  and  certain  municipalities  which  had 
aheady  assented  to  the  claim  should  pay  it  forthwith,  and 
that  the  award  of  the  arbitrator  should  bo  given  withiiii 
'21  days  from  the  date  of  the  agieement  (January  30th).  The 
letter  was  signed  by  Mr.  W.  B.  Woodhouse,  chairman  of  the 
Joint  Standing  Conference,  and  Mr.  J.  W.  Beauchamp,  hou. 
secretary. 

Licensing  of  Electricians. — The  Johannesburg  Municipal 
Council  reports  that  the  Board  of  Examiners  appointed  by 
the  Council  in  terms  of  the  By-laws  for  the  Licensing  and 
Begukiting  of  Electricians  withiji  the  Municipahty  of  Johan- 
nesburg commenced  ita  sittings  on  July  loth,  1918.  with  the 
general  manager  of  the  Gas,  Electric  Supply,  and  Tramway.s 
Department  as  chairman.  Since  that  date  the  Board  has 
met  practically  every  week,  dealing  with  23'2  applicauons 
for  hcenees.  The  apphcations  approved  number  1.51.  Ar- 
rangements are  now  being  made  to  hold  an  examination 
imder  the  auspices  of  the  South  African  School  of  Mines  ajid 
Technology  for  otheis  desiring  to  obtain  an  electrioiain's 
Ucence  through  the  medium  of  such  examination.  After 
the  result  of  the  examination  is  known,  rigid  adherence  will 
be  made  to  the  by-laws,  which  preclude  any  person^,  unless 
duly  hcensed.  from  performing  any  electrical  wiring  work 
for  the  installation,  alteration  or  repair  of  any  system  of 
wiring  connected  ixith  any  municipal  ■norks  for  the  supply 
or  distribution  of  electrical  energy. 
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Tht  SdUart  invite  electrical  engineers,  whtther  connected  with,  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electing  tramway  and  railway  officials,  to  keep  readers  of  the 
EleCTBICAL  Review  posted  as  to  their  movements. 


Central  Station  OflBcials.— Hackney  F.C.  Electricity  C!om- 
niittee  recommends  that  Mr.  J.  P.  He.whjwn,  chief  clerk  In 
the  electricity  department,  be  promoted  to  the  first  grade  of 
clerks  at  a  commencing  salary  of  ±'210  per  annum. 

Mr.  E.  B.  B.tRLOW,  A.M.I.E.E.,  of  the  Urban  Electric 
Supply  Co.,  ilawick,  has  been  appointed  chief  engineer  and 
manager  of  the  Berwick-on-Tweed  electric  supply. 

.Mr.  P.  H.  Bn.tXDRETH,  resident  engineer  and  manager  of 
the  Stamford  electricity  works,  has  been  demobilised  by  the 
War  Office,  and  has  returned  to  the  town. 

WejTnouth  T.C.  has  increased  the  salary  of  Mr.  0.  NlcoL- 
SON,  whilst  acting  as  electTrical  engineer,  from  JB300  to  Je325 
a  yeaj. 

Lincoln  T.C.  has  advanced  the  salary  of  the  electricity  sta- 
tion superintendent  to  ±300  a  year,  rising  by  ±'25  per  annum 
to  ±350. 

Mr.  A.  J.  S.  W.iDDELL  has  resigned  his  position  of  senior 
shift  engineer  at  the  Nechells  power  station  of  the  Birming- 
ham Corporation  electric  supply  department,  having  been 
appointed  shift  engineer  at  the  Stuart  Street  generating  sta- 
tion of  the  Manchester  Corporation. 

Mr.  W.  G.  Hurst,  for  five  years  engineer  and  seoretajy 
for  the  Ingleton  Electric  Lighting  &  Power  Co.,  Ltd.,  haa 
been  appointed  resident  engineer  and  secretary  to  the  Bum- 
ham  &  District  Electricity  Supply  Co.,  Ltd.   (Somerset). 


Major  F.  BARnrrr  Hills,  D.S.O.,  R.G.A.,  who  was  mobi- 
lised at  the  outbreak  of  war,  has  now  resumed  his  duties  as 
engineer  and  manager  with  the  North  of  Scotland  Electric 
Light  &  Power  Co.,  Ltd.  Mnjor  HiUs  saw  considerable  ser- 
vice with  thu  R.<.;.A.  II)  France,  notably  in  the  first  and 
second  battles  of  the  Somme  and  the  third  battle  of  Ypres. 
He,  has  received  two  "mentions  m  dispatches"  and  th'^ 
D.S.O.,  and  was  wounded  durmg  the  withdrawal  from  St 
Quentin  in  March  last. 

Mr.  W.  H.  Miller,  A.M.I.E.E.,  the  electrical  engineei-  to 
the  Fleetwood  Urban  District  Council,  has  resigned  his  ap- 
pointment,  owing   to  ill-health 

General.— Major  11.  Clukokl.  Paljilk,  manager  of  the 
publicity  organisation  of  the  Geneial  Electric  Co.,  Ltd.,  is 
expected  t»  be  back  at  his  old  post  very  shortly,  after  a  pro- 
longed absence  with  the  Forces  in  many  parts  of  the  world. 

Mr.  JoH.\  Cooper,  works  manager  of  the  Longton  Branch 
of  Messrs.  Taylor,  TunnicUffe  &  Co.,  electrical  porcelain 
manufacturers,  Hanley,  has  been  the  recipient,  from  the 
staff  aiid  workpeople,  of  a  gold  pin  and  silver  cigarette  case 
on  leaving  the  Longton  works  to  take  up  his  duties  at  Hanley. 

Mr.  H.  J.  Feil,  late  manager  of  the  dj-namo  and  motoi- 
manufacturing  department  of  Messi.?.  Crompton  &  Co.,  Ltd., 
of  the  Arc  Works,  Chehnsford,  has  been  presented  by  h^ 
colleagues  and   friends  with   an   inscribed  case  of  cutlery. 

The  Society  of  Chemical  Industrv,  U.S.A..  has  presented 
the  Perkin  Medal  to  Dr.  F.  G.  Cottrlll,  chief  metallurgist 
of  the  U.S.  Bureau  of  Mines,  in  recognition  of  his  "  most 
original  and  valuable  work  in  appUed  chemistry,"  especially 
the  electrical  precipitation  of  dust  and  fumes.  .Acknowledg- 
ing the  honour.  Dr.  Cottrell  gave  an  account  of  the  method 
by  which  helium  is  extracted  from  "natural  gas,  at  a  cost 
of  10  cents  per  cubic  foot."  When  the  Armistice  was  signed 
the  first  con.signment  of  117,000  cu.  ft.  of  93  per  cent,  hehum 
was  ready  for  shipment  to  Europe,  for  use  in  aircraft;  at 
pre-war  prices  this  would  have  cx)st  ±50,0(.iO,0(Kl.  Helium  is 
incombustible,  and  has  nine-tenths  of  the  lifting  power  of 
hydrogen. 

On  the  occasion  of  his  depyarture  from  the  service  of  the 
Falkirk  Iron  Co.,  to  take  up  duty  in  London,  Mr.  W.  B. 
ScouRFiELD,  foreman  of  the  electrical  department  and  the 
foundiw,  was  presented  with  a  French  clock,  also  a  silver 
cigarette  case  suitably  inscribed,  from  the  foremen  and  heads 
of  departments  and  the  office  stall. 

The  Canadian  Electrical  Neii-s  states  that  Mr.  E.  F.  Selsas, 
who  for  the  pa«t  19  years  has  been  general  manager  of  the 
Niagara,  St.  Catharines  A  Toronto  Railway,  has  been  aip- 
pointed  general  manager  of  the  Monterey  Railway,  light. 
Heat  &  Power  Co.,  at  Monterey,  Mexico.  The  same  "exchange 
reports  that  Mr.  H.  H.  Couzens,  general  manager,  Toronto 
hydro-electric  system,  has  been  elected  a  Board  of  Trade 
representative  on  the  Canadian  National  Exhibition  Boai'd. 

ilr.  Alfred  S.  E.  Ackermaxn  has  resigned  his  appointment 
with  the  .Air  Group,  where  he  advised  the  Controller  of 
National  .Aircraft  Factories  on  engineering  matters,  and  has 
resumed  consulting  practice  at  his  old  address,  '25,  Victoria 
Street,  Westminster.  Previously  he  was  with  the  Controlled 
Establishments'  Division  inspecting  plant  and  machinery, 
and  recommending  the  C.E.  Division  what  part  of  the  cost 
of  this  the  controlled  owner  should  be  allowed  to  write  off 
from  his  excess  profits. 

Lieut.  V.  H.  H.  McM.uion,  R.A.S.C,  M.T.,  of  Cheetham. 
Manchester;  was  manied  to  Miss  Alice  Winifred  Hodson,  of 
Fairfield,  Manchester,  on  February  19th. 

Roll  of  Honour.— Major  W.  H.  Ht;NST0.\E,  Staff  Emba-rka- 
tion  Officer,  who  was  foi-merly  on  the  staff  of  the  electrical 
engineering  department  of  the  Great  Central  Railway  Co.  at 
Nottingham,  hiis  died  at  Newcastle  from  pneumonia,  follow- 
ing influenza. 

Gunner  J.  Chad  wick,  R.F.A.,  who  has  died  whilst  a  pri- 
soner of  war  in  Gennany,  was  employed  by  Messrs.  Perranti, 
Ltd.,  HoUinwood. 

Signaller  J.  C.  Berry,  South  Lancashire  Regiment,  who  has 
died  of  pneumonia  whilst  on  leave  from  France,  was  an  em- 
ploye of  the  St.  Helens  Cable  &  Rubber  Co.,  Ltd.,  Warting- 
ton. 

Sub-Conductor  A.  Holmes,  who  was  j)reviously  employed 
on  the  Warrington  Corporation  electricity  staff,  and  who 
possesses  the  Mons  ribbon,  has  been  awarded  the  Meritorious 
Service  ile<lal  for  work  in  Italy. 

Private  J.  Crawford,  Royal  Beikshii«  Regt  ,  previously 
reported  wovmded  and  mis.'ing,  is  now  repeated  to  have  died 
of  wounds  whilst  a  prisonei'  of  wai'.  He  was  formerly  em 
ployed  by  the  Lancashire  Dj-namo  &  Motor  Co.,  Ltd.,  Traf- 
ford  Park. 

Obituary.— Mr.  H.  R.  Moit.— We  regret  to  hear  that  Mr. 
H.  R.  Mott,  the  electrical  engineer  and  electric  insi)ector  to 
the  City  of  London  Corporation,  died  on  Februai-y  13th  from 
cancer.  Mr.  Mott  entered  the  service  of  the  Corporation  in 
1903,  and  was  appointed  to  the  above  position  in  1911.  He 
was  a  Member  of  the  Institution  of  Electrical  Engineers,  and 
an  Associate  of  the  City  and  Guilds  Institute.  Before  he 
went  to  the  Guildhall  he  was  in  the  test-room  of  the  Metro- 
politan Electric  Supply  Co.,  Ltd.  Although  Mr.  Mott  had 
been  in  failing  health  for  some  time,  it  was  not  realised  by 
his  colleagues  that  he  was  suffering  from  such  a  serious  dis- 
ease.   He  was  43  years  of  age. 
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Ukku  V.  Fai.ki:nstkin.— 'ni<>  <ifath  i.s  annoumvd  from  Ber- 
lin, at  Dlio  agf  ui  47  y«ir.-,  (il  lU-rr  J'aul  J'-aikt'iisteiii ,  a  l«ul- 
ing  German  eloclncai  oiij^n«iur,  for  many  yeoxs  cxmnocted 
with  tte  Deutsche   EleclriciUilswerke,  ot  .\ix-la-Ghapelle, 

Mr.  George  Cooke.— The  death  occurred  in  London,  on 
Februarv  Ibth.  at  the  age  of  76  years,  of  Mr.  George  Cooke, 
late  Supennteudcnt  6f  the  Telegraph  Depaatment  ut  the 
G.r.O.,  Dublin.  :,     ■    . 

Lieut.  H.  H.  Hirst.— We  deeply  regret  to  record  that 
Lieut.  Harold  Hugh  Hirst,  'iist  Manchester  Regiment 
attached  K.E.  SignaJ  Sejrvioe,  died  at  his  home,  6,  Weymouth 
Court,  ^al•tl.^nd  I'lace.  London,  fif  pneumonia,  following  in 
fluenza,  on  February  'ilth.  Born  at  flampstead  in  1893,  ho 
was  the  onlv  son  of  Mr.  Hugo  Hirst,  chairman  and  manag 
ing  director  "of  the  Gt^neral  Kleotric  Co.,  Ltd.  He  was  edu 
otwl  at  Chaiterhousc  (liKP7  to  l;il-2),  after  which  he  spent 
two  vears  abroad,  preparatory  to  entering  t,ho  ser\icc  oi'  Ibi^ 
oompunv.  .\l  the  outbreak  of  war  he  was  in  France.  Ke- 
turnmgto  Enfe'land  he  fell  staiously  jU.  Immediately  uu  his 
lecoverv  in  October,  1!I14,  he  joined  the  Inns  of  Court  O.T.C.. 
:hh1  was  .stationed  at  ]ierkliaiiip.stea<l  till  March,  llll.j.  when 
he  ivcoi\eU  a  commission  in  the  'iUt  Jilauchester  FLegimeait. 
.\fter  acting  as  Duisional  SignaJ  Oihoer  to  the  30th  Division 
in  England,  in  Fobruan',  1916,  he  pnx-eeded  to  East  Africa 
with  the  No.  1  East  African  Special  \i.sual  Signal  Comixiny. 
I  iw  ing  to  malaria  anci  dy.sentery  he  was  invalided  home  to- 
wards the  end  of  1910.  "  After  a  long  and  pioiracted  illru?.ss 
he  iiecovercl,  and  in  June,  1917,  was  transferred  to  the  Wire- 
less  Sel■^■ice,  in  w  hich  he  acted  as  Instructor,  He  proceeded 
to  France  in  the  summer  of  1918.  aaid  took  an  acti\e  part  in 
the  general  advance  preceding  the  arniisdce.  The  stamn  ot 
the  campaign,  Mmbined  with  the  effects  ot  gas,  broke  down 
his  health  again,  and  he  was  invalided  home  at  the  end  of 
October.  He  lia^  not  fully  recovered  when  he  fell  a  victim 
to  intiuenza,  followed  by  pneumonia.  In  May,  1917,  he  mar- 
ried Carol  Iris,  the  daughter  of  Mr.  and  Mrs.  Lindon,  of 
Sussex  Square.  He  leaves  one  child,  a  daughter.  We  are 
sure  that  a  large  number  of  our  readers  will  desire  to  join  witih 
iLs  in  tendering  to  Mr.  and  Mrs.  Hirst  our  sincere  condo- 
lences in  their  .severe  loss. 

Siii  Gfv  Calthkop.— The  death  of  the  Coal  Controller, 
whilst  engaged  with  such  marked  ability  in  the  national  in- 
terests, and  at  the  early  age  of  48  years,  will  be  deplored  by 
a.  very  large  number  of  men  and  organisations  with  whom 
;iaid  which  he  has  been  brought  into  close  touch  by  his  official 
duties.  Sir  Guy  fell  a  victim  to  influenza,  which  in  its 
lattat  wave  seems  to  be  involving  more  men  of  the  forties 
than  occurred  with  the  waves  of  la«t  year.  He  had  been 
suffering  for  a  fortnight  when  pneumonia  supen'ened,  with 
results  which  rix>ved  fatal  on  the  i:3rd  inst.  Sir  Guy  Caltkrop 
WTis  a  railway  expert  of  woiid  experience.  He  became 
general  manager  of  the  L.  &  N.-W'.  Railway  in  1914.  He 
was  .selected  bv  the  Board  of  Trade  for  the  responsible  duties 
of  Coal  Controiler  in  1917,  and  the  honour  of  knightliood  ooin- 
ferred  upon  him  was  probably  as  well  deseiTed  as  any  gained 
bv  pubUc  officials  during  the  wai". 

Mr.  W'.  D.  Perrott. — W^e  regret  to  record  the  death  on 
Fi^dav.  Februaiy  '21st,  at  the  age  of  4:3,  of  Mr.  WiUiam  Dein- 
ston  iPerrott,  who  had  been  assi.stant  engineei-  at  Great  Yar- 
mouth electricitv  works  since  189S.  He  was  previously  with 
Messrs.  Ci-ompton  &  Co..  Ltd.,  of  Chelmsford.  His  geniai 
nature  made  for  him  a  host,  of  friends,  as  was  evidenced  at 
the  funeral,  which  was  attended  by  the  staff  and  employes 
from  the  works,  and  many  <jthers  rcpre,'«Miting  associatjans 
with  which  he  was  connecte<l. 

Will.— Mr.  W.  H.  Brown,  a.  director  of  the  London  United 
Tramways,  and  the  Metropolitan  District  Railway,  left 
j£297,954"  gross,  with  net  personalty  £266,244. 


AVarrington   Electric   Co.,    Ltd.   (153.285) .—Private  com- 

i.anv       Kcgi"er»)    Kebruaiy    SOth.      CapiLil,   l;i,00«    in    £1    .liarrs.      hlMtnci.1. 

"harel    are:-C.    J.    B.    Barlow.   90,    Manchf.ler    Rojd,    Warnngto.,     >;l«:tncal 
encinccr-    E.  Downs,  82,  Sai.key   Slrett,  Warrington,   accountunl.      table      A 
n?ainTv  appliJ^   hoiidtir :  W.    D.   J.an..   Jun..   17,    Holt    Mreft,    Warnngion 

Patents  Mart  &  Trade  Agency.   Ltd.  <  153.^37). -Privau- 

c^mpanv.  K.-eiit.red  Kcbruar.v  18th.  C,.p..al,  WUU  ,n  £1  "harw.  To  deal 
m  patents  and  copyrighus  .ithir  as  prn.cipal*  or  ag.nls,  to  obtain  and 
"pplt  in  or,;rti™!to  pron,ote  lSriti>b  trade,  and  to  publ.^  trade  P""^'"'^ 
i-^rrt  d?«tors,-R.  J  SutcliBe,  iO.  .St.  Albans  Road,  Hlghgal^  Ro.id  N., 
bar^istcr-Tt-law;  I'.  R.  Thornton,  Wnvsidr  Woldingh.im,  solictor.  Rcg.s- 
irod  office :    115,    High    Holboni,   \V,C 

Enamelled    Wires.    Ltd.    (153,192).  -  Private  company. 

K..M...;red     1-cbruatv     17lh        Capital,     i'3.000    in    i.1     »hari^.      Electrical    an.l 
IchanKal    engineers,    manufacturer,    of    insulating    and    other    enamels,    w 
,;„hes,   ,ompou,,ds,   wir,.    and    cble    n.anutactin.r.,    .1.       vJ.fi'Y"'^'',;    *""'  .i^ 
..*tai.      The    subscriber   (each    with    one    ^V",'-  "''  ".■  .  i;  .«     h^l^siu.; 
K.geni     Road,    Wallasey,    Ches.      manag...  ;  .  .J  •  <  ".star,    ..ra..meie      hale.s.o., 

"  Dalt^n  Anto  _li>J^jn«ring^  Co.,Ud.^^(15;U69). -Private 

;i"';,r'?ent.  cu.u.^.r'.f.,  Manufacuirex.  ol  .ind  .k-.aM>  in  el,.tric.,l.  steam. 
Kai,  oil,  and..lher  engin.,  lor  motor  v.hicles.  ai.ilalt,  boat.  sl"l'>,  'a'" 
tvao.  oi^  tramways,  &c  The  subscriber,  (each  »■■"',»">;.>'""•)  f.-^ii  " 
loms,  49,  Richmond  Crrove,  Mancheslei,  engineer;  J.  \.  l.  lsh.«>ood,  H. 
l...lwortli  RoaJ,  Birkdale,  bouthport,  cotton  spmner.  '•"■".'".'■'\'?"'',.:  iVh.^" 
I.  „,ung.  J.  Isherwoo.1,  J,  11.  Jones,  L.  I'.  11.  •llioll,  and  J.  \.  i- ■  lsh.T- 
„,„„l       Noli.ilor:    11.    V:   Hose,    .Market    Sine..    lle,vw,««l.    l.arns. 

Ferguson,    PaiBn,   Ltd.    (153,i;!7).— Rcj4isltn-C(i   Fcbiuaj  v 

l:),l,.  LapiLil.  i'lOO.OOO  in  !■!  shar.-s.  To  take  over  llu-  business  "  s^v.lc h- 
b,.,.rd  manuf.-K-turers  and  general  ek^ctncal  engineers  ca. ,  ad  ..,  b)  ' ',  M's"". 
I'lilin  &  Co..  Ltd..  at  Manchester.  Kirisl  d.r.clors  :  bii  Kenneth  I.  Mos.le.*, 
Han.,  .Mobberley  Hall,  Mobberley.  Cheshire;  J.  ^'^'^'% '^^Z^:'\2:.  -\Z'!h 
K„„i  Hi/el  Grove  near  Stockport;  s.  berguson.  7,  liroadtt.i>  .North. 
Kairtield  ManchLt«;  O.  Pailin,  1>2,  Ashton  Old  Road,  Higher  t^penshaw 
Maml.e.ler.     Registered     office:     Edward     Strc%:t,     Higher     Openshavv,     M.an- 

Vkerov    Dynamos    &    Motors.    Ltd.    (153,161).- Private 

company.  Kegistt-red  February  14.h.  Capil.,1,  i'2.5U0  in  -.i.lUO  6  per  cent, 
nr.lrrence  sharers  of  il  each  and  S.OOU  ordinary  shares  of  Is  each  1" 
?  r  v  Tn  the  business  indicated  by  .he  title  and  that  of  mechanical  and 
eiKt'rical  engineers  and  contractors,  boiler  makers,  launch  and  ship  builders, 
metal  workers,  &c.  The  subscribers  <cach  with  one  share)  are  :1J.  J . 
Edmonds  14-15  Coleman  Street,  E.C.,  solicitor;  W.  H.  t.  Godolphin,  la, 
Gnnlev  Gardens,  Wallington,  Surrey,  solicitor's  clerk.  Subscribers  appoint 
the    dlK-ctors.     Registered  .  office  :    25.    Victoria,   Street.    S.W  . 

Newington  Electrical  Co.,  Ltd.  (153,157).— Private  com- 
pany Reg?s,eied  February  14th.  Capital,  flOOW)  m  " .  ^»'-«-  .  7°"" 
Uer  the  business  of  the  Newington  Electrical  Co.  larrK-d  on  b}  J.  U. 
(■aiL<  It  IS  Newington,  and  24,  Uolton  Street,  Liverpool,  and  to  .any  on 
the  business  Ol  electrical  and  mechanical  engineers,  motor  '^' J^^K'^'i^^^^X 
■  builders  and  repairers.  &c.  The  subscribers  (e:'ch  w:'th  one  ^f")^^-^^ 
Llold  Springwood,  .^ughlon.  Lanes.,  contractor;  J  D.  Caig,  lb,  Newington. 
Lhvr,;<.ol.  electrical  engineer;  W.  Beckett.  6,  Ho  d  Street,  Liverpool,  ac- 
count ml      Permanent    directors:    A.    Llovd    and    J.    U.    Caig. 

Metal  Tubes  &   Fittings,   Ltd.    (153,087).— Private  Qom- 

panv.  Registered  February  Uth.  Capital.  £1,000  ,n  S.\  shares.  Manufac- 
tur,^  ol  steel  and  iron  conduits,  gas,  steam,  water,  and  brass  tubes,  tube 
fittings  and  accessories,  and  the  like,  electricians,  &c.  First  directory  :  J.  1  . 
Forrilor,  4«,  Fenchurch  Street.  E.C.  (?),  engineer;  H  \\ood,  .16,  Fen- 
church  Street,  E.C.  |3).  accountant.  Registered  oftioc  :  1,  1  lantain  -riacc, 
Crosbv    Row.    lk>rough,    S.E. 

Matt.     Jennison,      Ltd.      (152,072).— Private     comipany. 

Registered  Februarv  10th.  Capital,  £10,000  in  £1  shares.  To  acquire  the 
business  of  an  elecnrician  and  electrical  engineer  '.^"■«' .°"  ^'>>,  ^';'";„ J^^  " 
nison  at  Diaf  Square,  Grimsbv ;  also  to  carry  on  the  business  of  automobile 
>n,l  motor  cvcle  manufacturers,  .tc.  The  subscribers  arc  :  M.  Jeiinison. 
:;i7  HaTnton"Ave,rue  Grimsbv.  electrical  engineer,  «:c.,  1100;  M.  W 
Tennison  Clumber  l.«lge.  Welholme  Road,  Grimsby,  retired  fish  morchanl. 
1  Fi°".  <lirector.:  M.  Jennison  (managing  director)  M.  V\ .  Jennison 
Khnirmanl.    .md    C      H,    Jennison.     Registei>--d    oft.ce;    O.al    .Square,    Onmsb. . 


NEW     COMPANIES     REGISTERED. 

G.  V.     Svndicate,      Ltd.      (153,083).— Private     company. 

Registered  Febru.rv  Uth.  Capital  £50,000  in  £1  shares.  .Manufacturers  and 
repairers  ol,  and  dealers  in,  engines,  generators,  motors,  batteries,  controllers, 
tires  and  vehic.es  and  their  parts.  i;c.  The  subscribers  (each  with  one 
share)  are:— H.  Smith,  Hay's  Wharf,  Todey  Street,  S.E.,  one  of  the  pro- 
prietor!, of  Hav's  Wharf;  H.  li.  Kcnwick,  Moorgate  Court,  E.C,  managing 
director,  Countv  of  London  Electricity  Supply  Co..  Ltd.  First  d.rMtors :  V. 
W.  York,  C.  fi.  Smith,  and  H.  B.  Rcnwick.  Solicitor  :  W.  G.  F.  Nelson, 
i;     Laurence    Pountnev    flill,    E.C. 

B.     S.    Marshall,     Ltd.     (153,106).  —  Private     company. 

K -..istered  February  16th.  Capital,  £5,000  in  £1  shares.  Garage  proprietors 
manufacturers  and  repairers  of  motor  vehicles  and  accessories,  electric  motors 
and  electric  appliances,  cycles,  engines,  chassis,  bodies,  ^'^etalt,  SjC.  1  tie 
subscribers  (each  with  one  share)  are  :-G.  H.  Hemingway,  29.  Styvechale 
Avenue,  Coventry,  engineer;  B,  S.  Marshall,  10  Casllenau  Mansions,Barn«, 
S  \V  13,  motor  engineer.  Managing  director  :  B.  b.  Marshall.  .Registered 
office :    17,    Hanover    Square,    W.  1. 

Marpole    &    Frisby,    Ltd.    (153,2.56).— Private    company. 

Registered  Februarv  19th.  Capit:.l,  £1,000  in  £1  shares.  Electricians;  e  ec- 
tri&l  and  mechanical  engineers  and  manufacturers,  manufacturers  of  elec- 
iSl  and  other  advertising  signs,  &c.  Perrhanent  directors^F  Marpole, 
Rives  Cottage,  Shepperton,  electrical  engineer  (managing  director);  and  A. 
N.  Frisby.  9,  The  Avenue,  Watford,  ele.trlcal  engineer.  Secretary- :  A.  N. 
Frisby.      Registered   oftce  :    118-120,    Wardour   Street,  W.  ■  ' 

Picketts,   Ltd.    (153,273).— Private  company.     Registered 

Februarv  20lh.  Capital,  £25,000  in  £1  shares.  Wood,  metal,  and  glass 
workers"  and  manufacturers  of  and  dealers  in  articles  of  this  description, 
electric  bells  and  machinery,  and  to  acquire  a  laclory  in  MortimM-  Road, 
Hove,  Sussex.  Directors  :-F.  V.  Pickett,  Sorrento,  6,  Wilbury  \  .lias,  Hoie, 
engineer;  R.  Cugnet,  5,  Coleherne  Road,  S.W.  10,   gentleman. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Premier  Lamp  &  Engineering  Co.,   Ltd.— Debenture  for 

£7.500  dated  januan  24ln,  19W,  charged  on  the  company's  undertaking  ami 
properu.  i>re,enl  and  future,  including  unealied  capital.  Holders:  k.  A. 
Wilson'  and   O.    D.    llamer,    both   of    Park    Row,    Leeds. 

International    Electric    Co.,  Ltd.— Charge    on    the    com- 

oanv's  undertaking  and  property,  present  and  future,  including  uncj''?" 
e"rit.al  ("l  any)  subject  to  prior 'charge  lo  secure  £25,500  (including  £13,500 
Sg   on    a    mortgage   daled%ebruaiy    Sth,    W17).      Holders:    Barclay's    Bank. 

Barbados  Electric  Supply  Corporation.  Ltd.  (104,367).— 

(apital.  £60,000  in  40,000  pref.  and  participating  and  20,000  ordinary  shares 
of  £1  each  Return  dated  January  3rd,  1919.  35,172  pref.  and  20,000  ordin-ary 
taken  up;  £34,072  paid  on  ?4;672  pref.;  £20,500  considered  as  paid  on 
20,000    ordinary    and    500    preferred.     Mortgages   and    charges:    £12.000. 

Bastian   Electric   Co.,  Ltd.— Land  registry  charge  on  47, 

Stamford  Hill.  London,  dated  January  21st.  1919,  to  secure  £3.o00.  Holder  : 
.Mrs.  M.    Stephens. 

Brooker  Manufacturing  Co.,   Ltd. — Debenture  for  ^64,000 

dated  February  7th,  1919,  charged  on  leasehold  premise  at  llford  and  the 
company's   general  asse.s.      Holders:    J.   S.    Phillips   and   W.    H.   (..llett. 

Blackpool  &  Garstang  Electric  Light  Railway  Co.    Ltd. 

(G2.I50).-Capitai,  £10,000  in  £5  shares.  Keturn  dated  Januarv  3rd  1919. 
361  shares  taken  up;  £4  per  share  called  up;  £1,707  paid  (including  £323 
received  on  application  lor  ^rther  shares  not  allotted).  Calls  unpaid  amount 
to   £60.      Mortgages    and    charge? :    Nil. 

Anti^Rust  &  Metal. Deposition   Co.,   Ltd.— Particulars  of 

£5  000  debentures  created  and  all  issued  January  14th.  1919,  charged. on 
the  company's  undertaking  and  property,  present  and  future,  including 
uncalled    eapilal.     Commission,    allowance,    or   discount,    20    per    cent. 

Hodgson    Hartley    (1909),    Ltd.— Particulars    of    .£2,000 

debenturS.  crated  January  21st.  1919,  and  all  now  issued.  Charged  cm 
land  and  buildings  at  Hursworth,  Vorks..  and  the  company  s  general  assets. 
Trustees  ■    V     W.   Wanklyn  and    R.    Kenworthy. 

Builers,  Ltd.   (62,020).— Capital,  ^400,000  in  20,000  ord. 

.nnd    '20,000     pref.     shares    of     £10     each.     Keturn     dated     January     1st,    m». 


15,000  ord,  and  15,000  pref.  shares  taken 
15,000  pref.;  £149,930  considered  —  -- 
charges  :    Nil. 


,.,   '£150T670    p'aid   on    7   <irtf. 
m    11,893    ord.     Mortgages 


and 
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CITY     NOTES. 


The  net  profit  for  1918,  alter  payment 

Yorkshire         ot     mortgage    and    other    interest,     -w-as 

Electric  Power     £46.536   (as  against  i'33.258   for  1917  and 

Company'.         £29,11-1  for  1916),  plus  £4.392  brought  (ai- 

wai'd.      .\    dividend    of    6    per    cent,    per 

aanum   on   the   preference  share.-;  requires  ±511,124,   and  one 

of  7  per  cent,  oxi  the  ordinary  shares  i£ll,D79.  while  £15,000 

is  put  to  general  reserve  (making  it  £59,000),  leaving  £10,22-1 

to   be    carried    foi-wajd.     The   company    continues    to   raake 

substantial  progress.     The  dividend  of  7  per  cent,  compares 

with  5  per  cent,   for  1917,  and  3  per  cent,   for  1916.     The 

report  refers  to  further  heavy  increases  in  labour,  coal,  and 

other  costs.     Local  authoiities  show  a  growing  tendency   tn 

co-operate  with  the  company  in  the  supply  of  electricity  in 

the  West  Riding. 

Under  the  provisions  of  the  Yorkshire  Electric  Power  Act.  1918,  an  agree. 
ment  has .  been  made  with  the  Mexborough  Urban  District  Council  to  form 
a  Joint  Electricity  Board  with  the  object  of  providing  additional  generating 
plant  to  supply  the  southern  portion  of  the  company's  area.  Agreements 
for  supply  have  also  been  made  with  the  Urban  District  Councils  of  Eiland 
and   Spenbcrough. 

.Vrrangeinents  made  for  association  with  the  Bradford.  Sheffield,  and 
Rotherham  Corporations  have  already  been  reported,  Pre\'ious  to  August, 
1914,  energy  was  being  supplied  to  the  Corporations  of  Brighouse.  Dewsburv, 
and  Pudsev.  the  Urban  District  Councils  of  Heckmondwike,  Mirfield,  Sowerbv 
Bridge,  arid  Whitwood.  and  the  Rural  District  Councils  of  Halifax,  Ponte- 
fract,  and  Tadcaster,  and  to  the  undertakers  supplying  in  the  Borough  of 
Pentefract. 

The  districts  in  which  supply  to  Electrical  Distribution  of  Yorkshire,  Ltd., 
has  been  agreed  are  Ardsley,  Birstall,  Calverley.  Castleford,  Darton  and 
district.  Parsley,  Feathers-tone.  Garforth,  Gomersall,  Goole  and  district, 
Greetland,  Hipperholme,  Horbury,  Horsforth.  Liversedge.  Ossett,  Otley, 
Penistone,  Rawdon.  Rothwell  and  district,  Selby  and  district,  Stanley, 
.  Sowerby    Bridge    and    Wombwell,    and    Worsborough. 

The  above  arrangements  mark  substantial  progress  towards  one  of  the 
priru:ipal  objects  for  whicii  the  company  was  formed — the  concentration  of 
very  large  units  of  generating  plant  in  power  stations;  with  a  resultant 
economy  of  coal  and  a  co-ordination  of  supply  in  the  whole  area  of  the 
company. 

The  Government  appreciation  of  the  importance  of  the 
electricity  supply  industry  has  been  recently  indica.ted,  and 
wheal  definite  proposals  are  forthcoming  they  will  rec^vv,^ 
the  careful  consideration  of  the  directors.  The  continuall;.' 
increasing  demands  for  supply  which  must  be  met  will 
■shortly  require  the  issue  of  further  capital.  The  whole  of 
the  issue  of  £71.640  of  6  per  cent,  "cuaiulative  preference 
shaii'e.s  authorised  in  Septeml>er,  1916,  has  been  taken  up. 

.At  the  annual  meeting  on  Febmajy  18th,  Mr.  A.  G.  Ldpton 
."aid  that  while  the  whole  of  the  plant  and  mains  had  from 
the  first  been  ste;idily  repaired  and  kept  in  workmg_  order 
out  uf  revenue,  the  amoimt  at  which  they  stood  in  the 
capital  account,  .some  £860,000,  was  far  below  what  they 
would  co.st  if  pui-chased  at  present  prices.  TTie  company  W-^: 
achio\'ing  success  after  a.  tedious  period  of  probation ;  ,  the 
original  shareholders  had  had  long  to  wait  for  a  reoisonable 
return  on  their  caintiij,  but  the  faith  which  induced  them 
to,  foim  the  company  was  now  bemg  justified,  and  if  th^- 
cuii)|i;iny  wai;  allowed  to  continue  the  work  with  which  it 
was  originally  entrusted  without  further  legislative  interfer- 
ence, it  would  continue  to  grow  and  to  render  -steadily  in- 
crea*ing  services  to  the  West  Riding,  which  it  was  consti- 
tuted to  soi've.  Laet  yea.r  he  told  them  of  the  very  large 
further  demands  which  were  being  made  for  increaised  sup- 
plien  of  cun'ent.  and  of  the.  Ferrybridge  station  which  they 
were  prejxiring  to  develop  in  order  to  meet  these  demand.?. 
Since  that  time  fresh  legislation  had  been  threatened,  in- 
volving the  whole  future  of  electa-iial  supply  thioughout  tte^ 
cijuntry,  and  tlie  directors  felt  that  until  this  was  defined 
new  departures  on  a,  large  .scale  must  be  ilefened  unless  the 
Government  would  give  such  assurances  as  would  enable, the 
comi)any  to  go  forward.  They  were  taking  every  means  in 
their  power  to  impress  upon  the  Government  the  urgent 
n'ced  for  speedy  decision  as  to  the  future  of  the  industry  so 
far  :is  genei'ation  was  concerned,  and  negotiations  had  been 
entored  into  which  they  hoped  might  lead  to  a  satisfactory 
solution  of  tho  difficulty,  and  prevent  the  deadlock  which 
must  otherwise  result.  To  consta'uct  a  station  such  as  they 
c(Mit<'mplate(l  at  Ferrybridge  was  a  matter  of  yeai-s.  and  the 
demands  for  power  were  so  imrae(hately  m-genb  that  delay 
in  putting  the  buiUhngs  in  hand  and  placing  orders  fod-  plant 
was  more  grievous  than  could  be  eaaly  realised,  and  the 
effe<t  of  the  delay  would,  in  any  case,  bo  felt  for  several 
vcJirs  to  come,  whilst  it  the  organisation  suggested  in  the 
Boiird  of  Trade  Report  had  to  bo  created  and  waited  for,  tho 
matt'^r  would  be  still  more  serious.  In  tho  meantime  they 
had  to  carry  on ;  there  were  mains  to  be  laid  for  new  cus- 
tmners  who  were  waiting  for  their  current,  and  there  wore 
loiiiis  to  bo  repa.iil  which  had  enabled  them  to  supply  ou.s- 
toui»Ms  wbo  were  no"'  connected,  and  upon  which  tJiey  were 
.ilready  Miirmng  a.  good  revenue,  and  to  meet  these  payments 
the:-  \\-rnild  requu-e  this  year  at  least  £100, OOi)  of  fresh  capitaJ, 
which  must  he  provided  by  the  further  issue  of  ordinan- 
sha.res  In  the  past  they  had  had  to  make  extensions  m, 
oriler  to  tap  new  and  imdeveloped  portions  of  their  area,  and 
so  to  create  a  demand  for  their  current,  but  the  capital  for 
which  they  now  a«kod  was  on  a  different  footing,  as  these 
mains  were  for  the  supply  to  customers  already  connected, 
or  who  were  awaiting  supply,  and  the  capital  would  there- 
fore be  immediately  remunerative.  Over  £60,000  of  ca.pital 
in  their  ordinary  .shares  had  been  taken  up  by  consumers 
in  ordoi-  to  help  the  company  to  bring  its  mains  into  their 
works.  Application  foirms  for  the  further  capital  would 
shortly    be  Bent   to   all   ahareholders.        Tho   mutual   supply 


arrangements  which  they  had  been  able  to  cariw  through 
with  Bradford,  Mexborough.  Rotherham,  and  Sheffield  wea-o 
of  iraportance.  The  lai-ge  additions  to  the  stations  at  Thorn- 
hill  and  Barugh  were  almost  completed,  and  the  large-sized 
units  of  plant  were  giving  great  advantage  in  economy  and 
olficaenoy.  In  regard  to  the  legislation  which  was  fore/- 
shadowed  for  nationalising  tho  supply  of  electricity,  taken 
as  a.  whole  the  Board  of  Trade  Report  was  a  thoroughgoing 
oorLfinnation  of  the  principles  on  which  their  company  was 
established.  Whether  the  proposed  advance  could  be  best 
attained  by  the  entire  separation  of  generation  from  distn- 
bution,  ac  suggested  in  the  Board  of  Trade  Report,  and 
whether  it  would  be  wise  to  put  under  State  management 
an  industi-y  of  so  complex  a,  natui-e,  and  which  was  so 
rapidly  changing  and  developing,  was  a  matter  in  which 
there  was  room  for  gi-ave  doubts.  The  speaker  went  on  to 
allude  to  the  report  of  the  Institution  of  Electrical  Engineers, 
and  s-tated  that  the  suggestion  made  therein  seemed  to  be 
a,  practical  one  which,  if  adopted,  would  free  the  industi-y- 
from  the  leading-strings  in  which  it  had  so  long  been 
strangled,  and  would  be  a  far  wisei-  solution  than  to  hand 
over  the  industry  to  a  State  Department.  They  had  all  had 
personal  experience,  and  had  seen  and  learnt  a  good  deal 
during  these  last  years  of  tho  difficulties  inherent  in  State 
management,  and  of  the  want  of  elasticity  that  was  entailed 
by  the  constant  reference  of  ail  decisions  to  an  over-weighted 
central  body,  which  could  not  know  or  appreciate  the  details 
of  each  particular  cose.  Time,  tt-.mper,  and  opportuniity 
wen-e  alike  lost,  by  no  fault  of  officia.ls,  who  were  doing  their 
best  to  run  an  impossible  system. 

.A.t   the   tenth   annual   meeting,   held   in 
Fife  Tramway     Edinburgh,    the   adoption   of    the    annual 
and  Power         report,   which  recommended  a  dividend  of 
Co.  7  per  ixait.,  was  moved  by  Mi-.  Wm.  Low, 

O.B.E.,  of  Blebo.  The  year,  he  said,  had 
been  one  of  very  great  anxiety  to  all  concerned.  Notwith- 
standing all  the  difliculdes,  the  results  of  the  tramwavs 
rnight  be  regarded  as  highly  satirfactory.  The  Power  Co. 
aian  continued  to  make  rapid  progress.  The  consumers  con- 
nected at  December,  191.S.  numbered  2,238,  as  comjm-ed  with 
1,402  in  1917,  and  892  in  1916.  'The  figures  for  1917  and  1918 
included  houses  at  Eosyth,  which  in  1918  numbered  1,2:38. 
During  the  year  considerable  cable  extensions  were  oai-ried 
out,  an  extension  being  laid  from  Crossgates  to  Biuntialand, 
and  at  the  present  time  a  further  extension  had  been  autho- 
rised from  Burntisland  tlirough  Kirkcaldy  to  connect  up  to 
the  existing  line  from  tho  power  station  to  Wemyss,  so  as 
to  duplicate  and  siipplcinent  the  seiwice  to  that  district,  and 
this  ahould  be  iu  use  witliin  a.  month  or  two.  After  paying 
the  dividend  on  the  ordinaj'y  shares  of  7  per  cent.,  less  tax, 
there  is  transfeiTed  to  reserve  £15,0()0.  and  ca.n-ied  forwaird 
£5,094. 

Tho  annual  general  meeting  of  this 
London  and  company  was  held  at  Waterloo  Station  on 
South-Western  Friday,  last.  Brig. -Gen.  H.  W.  Drummond. 
Railway  Co.  C.M.G.,  chaii'man.  in  moving  the  adop- 
tion of  the  report  and  accounts,  said  that 
during  the  past  year  tho  total  expenditure  on  capital  account 
had  amounted  to  only  £8G..50O,  which  was  £10,000  below  the 
figure  foi'  the  previous  year,  when  less  was  spent  on  capital 
account  than  in  any  year  .since  1844.  There  seemed  evei-y 
probabUity  of  the  Waterloo  .s-tation  enlai'gement  .scheme  being 
brought  to  a  coiulusion  next  yciir.  .•\n  escalator  was  being 
provided  from  the.  platform  level  to  tho  city  tube  line,  anti 
it  was  hoiked  to  have  it  iu  running  order  next  month.  Witli 
regard  to  the  traffic  in  the  recently  electrified  area.,  it  had 
eixooeded  aiU  c.\i>cotations.  In  the  year  1913  the  number  of 
local  passengers  carried  in  the  subm'ban  district  was  25  mil- 
lions; in  1915,  before  electrification,  the  number  had  fallen 
to  23  millions ;  in  1910,  during  which  year  the  electric  .ses'- 
vices  were  being  graduailly  lirought  into  operation,  tho  num- 
bed" had  increased  to  29  millions;  in  1917  the  number 
was  33  mUUons;  and  last  year  the  total  nmnber  carried 
was  40  milUons,  an  addition  of  no  fewer  than  17  millions 
compared  with  the  year  1915,  or  an  inorease  of  74 
per  cent.  The  miscellaneous  receipts,  which  did  not  come 
withui  the  Government  guarantee,  showed  an  increase  of 
£58,2(XI  as  compared  with  last  year's  tigures,  and  they  were 
therefore  able  t<.>  mcr<-ase  tho  dividend  on  the  ordinary  stock 
from  5J  to  5i  per  cent.  The  fund  for  depreciation,  renewal, 
etc.,  ha<l  gone  up  fi-oiii  IJ  millions  to  just  over  two  millions. 
There  was  a  further  incroa.se  of  £275,000  in  tho  steamboat 
depreciation  and   insurance  fund. 

.' jord  Parrer  presided  at  tho  annual 
London  Electric  meeting  on  Febniary  21st.  He  referred 
Railway  Co.  to  the  great  difficulty  experienced  in 
coping  with  the  increased  rush  of  traffic. 
The  remed>'  consisted  of  the  provision  of  additional  rolling 
stock  and  tie  necessan-  staff  for  its  operation,  also  additional 
platform  staff  to  accelerate  the  loading  and  unloading  of 
trains,  TTie  rolhng  stock  ordered  in  1914  was  now  being 
pushed  to  completion  as  rapidly  as  possible,  but  the  manu- 
facturers could  not  promise  delivery  liefore  the  end  of  the 
yeai".  Tho  new  rolhng  stoc'k  would  have  more  and  lad'gei- 
doors,  which  would  accelerate  the  service.  They  could  not 
modify  the  present  cars  without  producing  structural  weak- 
ness. They  were  now  anxious  to  get  on  with  the  more  im- 
portant items  ill  their  large  programme  of  improvement,  and 
to  do  so  they  must  secure  additional  capital  powers.  Owmg 
to  the  present  high  price  of  material  and  labour,  only  vitally 
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iniportant  \\ork  coald  be  undertakeu  with  any  hope  of  secur- 
ing an  adequate  return  on  the  capital  exi>einditure.  They 
had  no  intention  of  embao-king  on  any  elaborate  new  echemcs 
at  present,  but  their  stations  and  equipmeiu  must  bo  suffi- 
ciently extended.  They  had  to  look  forvia.i-d  to  higher  operat- 
ing expenses.  ITie  outlook  was  too  uncealain  to  permit  of 
any  optimistic  Lonclusions  being  drawn  from  it  at  present. 

The    Bergmann    Elektri.-.itai»    Vtdtrneh- 

German  mungen  A.G.,  of  Berlin,  whose  paid  capi- 

Companies.        tal  of  f300.0oO  is  held  by  the  Bergmann 

Electricity  Works,  Co.,  succeeded  in  1917- 

18  in  extinguishing  the  debit  balance  of  j6H,000  from  the 

prenous  yeai%  leavmg  £950  to  be  carried  forwaid. 

The  Elcktriache  Licht  und  Kraft  Anlagcn  A.G.,  of  Berlin. 
which  has  paid  5  per  cent,  in  each  of  the  four  previous  vears, 
proposes  to  make  no  distribution  for  1917-18,  although  tho 
profits  would  have  permitted  of  the  pavTnent  of  a  dividend. 
Having  regaxd  to  present  conditions,  however,  the  directors 
have  devoted  the  net  pi-otits  to  depreciation,  chiefly  in  regarrl 
to  the  lai'ge  investments  held  in  Russdau   undertaking.s. 

The  Ernst  Hein  Gcist,  ElektrizHats  .4.6'.,  which  was  forced 
into  liquidation  by  the  keen  competition  of  the  large  firms, 
closed  the  year  1917-18  with  an  undiminished  loss  of  £24,000. 
.\t  the  iec«^nt  meeting  it  ^^■us  decided  to  sell  the  works, 
machinery  :i,nd  equipment  to  the  Colonia  Electricity  Go.  for 
i'18,700,  which  aheadj-  has  a  lea*e  of  the  property. 

The  directorti  of  the  Tclcphon  Fubrik  A.G.  vorm  J.  Berliner, 
of  Hanover,  recommend  a  dividend  at  the  i-ate  of  10  per 
t-ent.  for  1917-18  on  the  old  capital  of  £2.50,000,  as  compared 
with  2-5  per  cent,  in  the  preceding  year,  and  5  per  cent,  on 
the  new  capital  of  £12.5,000.  It  is  explained  that  epeodaJ 
care  had  to  be  taken  in  preparing  the  balance  sheet  owing  to 
tie  general  conditions  which  aj-ose  after  the  end  of  the 
financial  year,  particularly  the  labour  quesfcicKn  aod  transi- 
tion from  war  to  peace  work. 

The  Elektro-Osniosc  A.G.  (Graf.  Scliwcrin  Co.),  of  Berlin, 
reports  receipts  from  licences  and  analvses  account  amount- 
ing to  £82,000  m  1917-18,  as  again-st  £30,000  in  the  previous 
year.  After  meetdun  general  expenses  and  depreciation  there 
remains  a  small  surplu.s  which  reduces  the  debit  balance 
from  1916-17  to  £39,00).  The  report  .states  that  the  com- 
pany's process  for  the  treatment  of  ores  and  gi'aphite  had 
been  completed,  and  the  clectro^osmotic  leather  tanning 
process  had  been  so  far  developed  that  it  could  now  be 
introduced  into  large  tanneries. 

P.  Viel  ct  Cie  is  the  style  of  a  new  firm 

French  recently    formed    (Paris    and    Eennes)    to 

Companies,         undertake    installations    of    transport    by 

motive    power,    transformer   stations,    tra-- 

veUing  bridges,   and  elevators,   and  to  carry  out  repairs  to 

ajl  systems  of  motors. 

.'Vmong  companies  raising  additianal  funds  aa'c  the  Societe 
d 'Applications  IndustrieUes  (from  10  to  20  million  francs); 
the  Compagnie  Generale  de  Travaux,  d'Ekilairage  et  de  Force 
(ClemanQon)  (1,200.000  francs) ;  the  Societe  des  Forces  Motri- 
ces  de  la  Vienne  ffrom  2  to  6  million  francs) ;  the  Construc- 
tions Electriques  et  Mechaniques  de  Suresnes  (from  4.500,000 
to  6,000.000  francs,  and  the  issue  of  6,000,000  franc*  of  bonds) ; 
the  Societe  des  Forces  Motrices  de  I'Agoret  (issue  of  5,000,000 
francs  of  bonds);  and  the  Societe  des  AccumulateurK  Elec- 
triques A.  Dmin   (l,500,ai0  to  3,000,000  francs). 


Northampton  Electric  Light  and  Power  Co.,  Ltd, — Dur- 
ing 1918  the  business  was  conducted  with  a  greater  measure 
of  success  than  had  been  anticipated.  The  Rivea-sade  generat- 
ing station  wiU  be  in  full  operaitiom  shortly.  New  connec- 
tions are  equal  to  28,099  lamps  of  32  watts,  making  the  total 
288,346.  Motors  increased  from  5,475  to  6,289  h.p.,  of  which 
3,911  F.p.  are  let  out  on  hu'e.  Maxunum  winter  load 
2,922  KW.  Total  units  st^ld.  6,233,019.  The  Household  Fuel 
and  Lighting  Order  caused  a  induction  of  5J  per  cent,  iai 
cuiTent  sold  for  lightiaig ;  power  consumption  increased  2^ 
per  cent.  £8.5(X)  has  been  added  to  deprecia,tion  and  £1..500 
to  reserve.  After  i>a>ing  5  per  cent,  on  the  preference 
tharfts  and  65  i>er  cent,  lor  the  yciir  on  the  oi'dinary,  £2,.543 
lb  to  be  canicd   forward. 

Blackpool  &  Fleetwood  Tramroad  Co. — At  the  annual 
meeting  held  at  Manchester,  Mr.  J.  Greenwood,  the  chaJr- 
iriaii.  sa'\<\  that  that  was  the  last  general  meeting  of  tlio 
•  "Uiiwny.  If  P:irljHin<'n'l  ratifipfl  Iho  agreempnl  of  sale  to 
ilie  Blackpool  Cor^ionitiiiii  they  ujiglil  he  a.ble  to  make  the 
transfer  during  the  cuiTent  lear  In  round  figures  th<= 
receipts  exceeded  those  of  the  previous  yeaj  by  £15,000 
and  the  outgoings  exceeded  those  of  the  previous  year  b^ 
£10.000.  due  to  increa.sed  taxes  and  wages.  The  usual  divi- 
dend of  4i  per  cent,  (making  65  per  cent,  for  the  year)  was 
declajied,  carrying  forward  £18.743,  subject  to  excess  profits 
duties. 

City   of  London    Electric    Lightinj^    Co.,    Ltd.— Dividend 

on  the  preference  shares  12s.  per  share  (6  per  cent,  per  an- 
num), on  the  ordinary  shares  16.s.  per  share  (8  per  rent,  per 
nnnum).  These  ficures  include  6s.  per  preference  share  and 
6s  per  rirdinarv  share  paid  in  September.  1918.  .^fter  pay- 
ment of  the  dividends,  leas  income  tax,  and  providing  for 
other  appropriations,  about  £20,000  will  remain  to  be  carried 
forward . 


Smithfleld  Markets  Electric  Supply  Co..  Ltd,— Sir  H.  S. 

l^eon  presided  at  the  annual  meeting,  on  Febnia^y  2Uth.  He 
said  that  in  the  revenue  aocomit,  the  expenses  of  luoduction 
and  disUibutioii  showed  a  substantial  deK;reatte.  but  not  suffi- 
cient to  set  otf  the  reduction  in  revenue.  Under  normal  con- 
ditions these  expenses  w-ould  have  becu  considerably  smaller, 
but  the  price  ot  fuel  was  now  more  than  double  its  pre-war 
figure,  and  there  was  no  evidence  of  any  immediate  return  to 
it.  The  inci'easea  in  wages  and  wax  allowances  represented 
o\er  100  per  cent,  advance  on  the  rates  i-uling  in  1914.  Sales 
of  current  had  fallen  off  by  £3,500.  Considering  the  complete 
change  in  the  conditions  of  trade  in  the  markets,  which  had 
practicaly  eliminated  competition  amongst  the  tenants,  the 
wonder  was  that  they  had  done  as  well  as  they  had.  It  was 
not  yet  possible  to  say  when  the  official  control  would  be 
removed  and  the  tenants  be  again  in  possession  of  their 
stalls,  but  it  must  be  a  gradual  process,  during  which  the 
company  would  also,  he  hoped,  rapidly  recover  its  position. 
The  year  had  been  one  of  considerable  anxiety  to  tlic  direc- 
tors. It  was  not  easy  to  prophesy  what  the  future  had  in 
store.  The  proposal  to  control  the  whole  <>f  the  electrioaJ 
.supply  in  the  country,  the  uncertainty  of  the  outlook  both 
in  regard  to  wages  and  hours  of  labour,  the  cost  of  fuel  and 
other  commodities,  wei'o  all  important  factors  which  must 
affect  the  industry  in  general,  and  their  comixiny  in  paiiacu- 
lar,  and  would  certainly  render  a  return  to  the  old  conditions 
impossible.  It  w'a*;  equally  certain  that  they  could  not  a;;aiji 
supply  current  at  the  old  rates  without  incurring  heavy  loss. 

Metropolitan  District  Railway  Co, — Lord  George  Hamil- 
ton presiding  at  the  meeting  held  last  w-eek,  said  that  the 
railway  had  just  celebrated  the  fiftieth  anniversa.ry  of  its 
opening.  The  report  was  more  satisfactory  than  for  manj 
years  past.  The  ordinary  stock  was  still  receiving  no  return, 
but  for  the  first  time  since  the  eleotiification  all  the  charges 
down  to  the  ordinary  stock  were  being  met,  and  the  finan- 
cial position  was  thoa-oughly  sound.  The  enormous  increase 
in  opei-ating  costs  had  made  absolutely  necessary  very  con- 
siderable fare  advances,  and  further  increases  would  be 
neoessai-y  in  consequence  of  the  adoption  of  the  shorter 
working  day.  They  must  look  forward  to  even  higher 
opoi-ating  expenses  foa'  1919.  The  speaker  referred  to  the 
extraordmary  difficulties  imder  which  the  railway  had  suf- 
fered. They  were  prohibited  from  adding  to  the  rolling 
stock,  and  the  old  stock  had  deteriorated  and  the  perpetual 
overcrowding  make  a  great  strain  upon  it  which  necessatatetl 
exceptional  expenditure  to  maintain  it  in  working  order. 
They  had  accumulated  reserves  for  bringing  up  to  the  old 
standard  of  efficiency  the  permanent  way,  for  replacing  old 
and  obsolete  roUing  stock,  and  for  station  improvements, 
but  labour  conditions  were  very  uncertain,  and  the  future 
was  difficult  to  foreoaist. 

Chatham  &  District  Light  Railways  Co. — The  revenue 
for  1918  was  £67.342;  expenses,  £88,546.  Rent  of  Rochester 
Corporation  lines.  £3,744;  intiTest  charges,  £1,987;  depre- 
ciation reserve,  £6,000;  maintenance  reserve,  £1,000;  balance 
brought  forward,  £3,644.  Preference  dividend,  5  per  cent.; 
dividend  on  ordinary,  4 J  per  cent,  for  the  year;  10  per  cent, 
of  net  profits  to  directors  "after  payment  of  5  per  cent, 
dividend  on  the  ordinary  share  capital  for  the  yeax."  £489. 
Carried  forward,  £3,802.  Pievonue  increased  by  £822  ami 
expenses  by  £1,463,  as  compared  with  1917.  The  a/dditiou 
to  maintenance  reserve  ac<:ount  is  for  repairs  to  track  an'l 
rolhng  fiUKk  to  be  imdertakeu  after  the  war.  £10,000  de- 
bentures have  been  purchased  and  redeemed,  and  none  ar'^ 
now  outstanding.  Passengers  carried  increased  from 
13,904,963  to  14,015,124;  traffic  receipts  from  £66,160  to 
£66,819;  average  fare  increased  from  1.14d.  to  l.lSd.;  car 
mileage  fell  from  936,849  to  790,799. 

Telegraph    Construction   &  Maintenance  Co.,    Ltd, — The 

report  for  1918  shows  a  net  profit  of  £U1,600.  after  charging 
interest  on  debentures;  £103,330  w-as  brought  foi-ward,  mak- 
ing £219,936.  .\n  interim  dividend  of  5  per  cent,  was  paid 
in  .July.  A  fmiher  dividend  of  10  per  cent,  is  recommended, 
together  with  a  bonus  of  T2s.  per  share,  free  of  income-tax, 
ab.sorbing  £67,230.  To  reserve  £20,000  (makmg  £175,00()). 
£110,296  is  carried  forward.  According  to  the  Financial 
Times  the  £140,000  4  per  cent,  debentures  having  boon  rc- 
|iaid  on  .January  1st  la.st,  the  directors  consider  it  is  advis 
able  to  bring  the  share  capital  of  the  company  more  into 
accord  with  the  capital  employed  in  the  business.  They 
therefore  proixisc.  to  double  the  shai'e  capital,  and  to  issnie  to 
.shnrnliolders  oif  new  i'loUy  paad-up  ordinaj-y  eha.iie  of  ilie 
iM'inma-l  value  of  £12  lor  each  £12  oidinniT  share  licl'l 

Underground  Electric  Railways  Co  of  London— lot  tii-i 
-  ear  ended  December  31st  last  the  net  mcome  from  invest- 
ments, &c.,  after  deducting  general  expenses,  income  tax, 
loss  on  foreign  exchange  and  proportion  of  commission  and 
discount  on  5  per  cent,  notes,  and  adding  balance  from  last 
account,  amotmted  to  £709.750.  The  income  from  invest- 
ments, &c..  amounted  to  £760.265,  an  increase  of  £153,534. 
This  increa.se  is  mainly  derived  from  the  increased  dividends 
of  the  various  transportation  companies  of  IxDndon  in  which 
the  company  is  interested,  and  the  reports  of  which  api>eaired 
m  our  last  issue 

Isle  ol  Thanet  Electric  Tramways  &  Lighting  Co.,  Ltd. 
—Year  ended  September,  1918 :  Loss,  £4.818.  A  oedit 
balance  of  £3,835  was  brought  forward.  Debit  balaooe  to 
date,   £992. 
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Companies  Struck  Off  the  Register, — The  foUow'mfj 
companies  have  been  struck  off  the  Register,  and  axe  accord- 
ingly dissolved  : — 

Advert    Publicity   Co.,    Ltd 
British    Gas   Traction    Co.,    Ltd. 
British    Steel   &   Wire  Co.,    Ltd. 

tias    Economising   Si    Improved    Light    Syndicate.    Ltd. 
trrindell-Matthews   Wireless  Telephone  Syndicate,-  Ltd. 
Kelvin,  Ltd 
M.?ldrum  Bros.,  Ltd. 

Prestod    Miners'    Gas-Indicating    Electric    Lamp    Co.,    Lid. 
Rapid    Road   'Iransit   Co.,   Ltd. 
^.    Brill   &   Co.,    Ltd. 

Companies  to  be  Struck  Off  the  Register. — The  follow- 
ing are  to  be  sti-uck  off  the  Register  within  thre«  months 
unless  cause  is  shown  to  the  contiury  :  — 

Bergasse    Rolarv    Engine    (Parent   Co.),    Ltd. 

Electrical  Watch    Cases    Works.    Ltd. 

Industrial  &    Engineering   Trust,    Ltd. 

Launa   British   Electrical  Co.,  Ltd. 

Xottingham   Boiler  Scale  Dissolving   Co.,    Ltd. 

Power   &  Traction,    Ltd. 

Railwav    &    Tramway   Trust,    Ltd. 

St.    Luite's  S:    Holborn    Electro-Plating   Co.,    Ltd. 

Wall    Power   Unit  Co.,  Ltd. 

British    L.   M.   Ericsson   Manufacturing    Co.,    Ltd. — The 

ic[>ort  tor  1918  s^tes  that  the  accounts  are  very  satisfactory. 
that  the  position  of  the  company  i.s  strong,  and  is  gaining 
trength  each  year.  The  prospects  for  tlie  future  are  excel- 
leut.  Net  profit,  after  charging  .-£11,838  for  depreaia.tdoD , 
i'12.86S  for-  income-tax.  and  ^2,500  for  debenture  intere-st. 
i.s  i'6'2.3.3-2.  plus  ^30,070  brought  forwaj-d.  The  preference 
dividend  absorbs  £5,999;  8  per  cent,  and  2  per  cent,  bonus 
( free  of  tax)  on  the  ordinary  shades  requii-es  £10,001 ;  £10,00fi 
].9  placed  to  resei-re;  £.3,000  is  put  to  reserve  for  extra  depre- 
(liation;  and  £61,402  is  carried  forward,  subject  to  exoess 
l>rofits  duty,     .^nual  meeting  :   March  12tb. 

Tyneside  Tramways  &  Tramroads  Co. — The  report  for 
the  last  half  of  1918  states  that  after  paying  o  per  cent. 
|ireference  dividend  and  o  ]>er  cent,  on  the  ordinary  for  the 
>ea.r,  a  bonus  is  to  be  paid  on  the  ordinary  at  the  rat«  of 
2s.  per  shai'e,  le-ss  tax.  Tlie  trnffic  receipts  show  an  increase 
'<{  £3,374,  as  compared  with  the  corresponding  half-yeaiT  of 
1917,  and  !m'  the  whole  year  there  was  an  inowase  of  £9,528. 

Rushden  &  District  Electric  Supply  Co.,  Ltd. — The 
directors  repoi-t  a  large  and  increasing  demand  for  industrial 
jxiwei'.  The  consumers,  chiefly  industrial,  number  179; 
motors,  BOoA  U.P.,  of  whidh  3485  h.p.  is  let  out  on  hire.  Units 
Hold,  .599,035;  maximum  load,  319  kw.  ;  revenue  from  sale 
of  current  increased  from  £4.181  to  £5,264.  £5.50  has  been 
put  to  depreciation  and  £1(X)  written  off  preliminary  ex- 
penses.    Dividend,  5  per  cent.,  can-ying  forward  £99. 

Liverpool  Overhead  Railway  Co. — The  report  for  1918 
gives  the  following  results  :  Gross  revenue  receipts,  £143,361 ; 
working  expenses,  including  reserve.  £113,234 ;  passengers 
riirried.  20,880,235.  against  10,609,337  in  1917;  interest  on  de- 
I'l^nture  stock.  £6,755;  including  £6.929  brought  forward, 
i'oO.SOl  is  available  for  dividend;  preference  dividend,  5  per 
i-ent. ;  ordinary  dividend  for  the  year,  3i  per  cent.;  leaving 
£6.12(*  to  carry   forward. 

Tramways  Light  &  Power  Co..  Ltd.— Profit  for  191S 
i'12,321.  .A."fter  paying  debenture  and  preference  interest, 
;ind  putting  £12,000  to  reser%'e,  £5,806  is  carried  forward. 
The  properties  owned  by  the  company  have  continued  to 
make  moderate  progress.  As  soon  as  more  settled  conditions 
prevail,  active  developments  in  connection  with  the  power 
undertakings  will  be  taken  in  hand.  Many  large  consumers 
are  pressing  for  a  supply. 

North  Wales  Power  &  Traction  Co. — The  accounts  for 
the  year  ended  June  30th,  1918,  after  including  the  debit 
iialance  of  £83,142  brought  forward,  and  the  payment!  of 
interest  on  the  loan  and  on  "  B  "  debentures,  show  a  debit 
Iialance  of  £86,379,  which  includes  the  interest  accrued  on 
the  .second  debentures  from  .July  Ist,  1917,  but  not  paid. — 
Financier. 

Stock  Exchange  Notice. — .Xpnlication  has  been  made  to 
(hft  committee  to  allow  the  following  to  be  quoted  in  the 
( Official  List :  — 

North  Metropoiitaii  Electric  Power  Supply  Co. — 259,980 
iMiilitioiial  6  i>er  cent,  cimiulativti  preference  sliaa'es  of  £1 
..■ach,   fully  paid,   Nos.  34Q.001  to  599,980. 

Mersey  Railway  Co. — For  1918  the  total  amount  avail- 
able for  interest  is  £48.079,  of  which  £20,775  goes  in  inteix!.st 
'■II  new  first  jierpctiial  debenture  istock.  In  addition  4  i«er 
•  ■imt.  is  paid  on  the  1886.  3  pel-  cejjt.  on  the  1871.  3  per  cenl. 
"u  the  1882-3-5.  and  1  per  cent,  on  the  "B"  debenture 
^tock.   leaving  £25   to  he  carriod   forward. 

National  Boiler  &  General  Insura.nce  Co.,  Ltd. — A  divi- 
ilond  of  16s.  per  shaae,  making,  with  12s.  per  share  paid 
in  Auiru.=t,  28s.  per  share  (14  per  cent.)  for  the  year;  £5,451 
i-arried  forward.  For  1917  iKs.  per  share  was  paid,  £6.748 
was  transfeiTed  to  investment  reserve,  and  £1,383  carried 
forward. — Financial  Times. 

Traction  &  Power  Securities,  Ltd. — Net  revenue  ie27,883. 
nlu?  .£9.908  brought  forward.  Dividend  6.=.  6d).  per  share. 
I'^avmg  £10.033  to  be  carried  forward.  The  company  ha.e 
.Klvanced  £90,000  to  the  Qyde  Valley  Electrical  Power  Co. 
under  the  loan  agreement. 

Greenwood  &  Batley.  Ltd. — Interim  dividend  on  the 
ordinary  shares,  5  per  cent.,  less  tax. 


Chelsea  Electricity  Supply  Co.,  Ltd.— Final  dividend  of 
3  per  cent,  on  the  ordinary  shai'es.  making  3  per  cent,  for 
the  year.  £16,118  is  put  to  depreciation  and  £1,100  carried 
fdtnvard. 

Newcastle=upon-Tyne  Electric  Supply  Co. — Dividend  on 
ca-dinary  shares  for  1918,    8  per  cent. 

Vulcan  Boiler  &  General  Insurance  Co.,  Ltd. — Accordinc; 
to  the  Financial  Times,  the  dii'ectois  have  now  brought  the 
dividend  cum  bonus  for  1918  up  to  25  per  cent.,  less  tax. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd. 
—Final  dividend,  3^  i>er  cent,  on  the  ordinai-j'  shares,  making 
6  per  cent,  for  the  year-. 

South  London  Electric  Supply  Corporation,  Ltd. — Sub- 
ject to  finai  audit,  dividend  on  the  ordinaa-y  shares  at  th© 
rate  of  5  per  cent.  \>eT  anntma  for  1918. 

Bournemouth  &  Poole  Electricity  Supply  .Co.,  Ltd. — 
Finai  dividend  of  5  per  cent.,  less  tax.  on  the  ordinary  shares, 
making  5  per  cent,  for  the  year. 

Mather  &  Piatt,  Ltd.— Net  profits  ^181, 014,  plus  495,000 
brought  forward.  There  is  put  to  income  tax  equalisation 
£30,188.  Dividend  and  bonus,  17^  per  cent.,  free  of  tax. 
Carried  forwaa-d,   £120,82^. 

F.  Braby  &  Co.,  Ltd. — Interim  dividend  on  the  ordinary 
shares  2^  per  cent.,  free  of  tax. 

Oxford  Electric  Co..  Ltd. — Final  tlividcnd  2.\  per  cent., 
making  5   per  cent,   for   the   year. 


STOCKS     AND     SHARES. 


TuESD.VY  Evening. 
Budget  uncex-tainties  are  beginning  to  form  a  factor  in  Stock 
Exchange  mai-kets.  There  is  some  anxiety  expressed  as  to 
a  possible  rise  in  the  income-tax ;  there  is  a  confident  assump- 
tion that  the  Excess  Profits  Duty  will  be  replaced  by  another 
shape  of  tjixation,  less  stifling  to  enterprise  and  thrift,  less 
encouraging  to  extravagance  and  iaisscz-fairc.  Investors  look 
with  a  kindly  eye  upon  the  4  per  cent,  tax-compounded  War 
Loan.  They  are  m-gent  to  know  when  cheap  stock  comes 
into  the  market  for  cable  shares  upon  which  the  divideoids 
are  paid  without  deduction  of  tax.  Even  Consols,  paying  4i 
pev  cent,  on  the  money,  find  favom-  with  those  people  who 
are  out  for  a  low-yielding  security  with  good  futm-e  prospects 
of  advance. 

Suitable  investments  are  not  easy  to  find,  spite  of  all 
things.  Those  which  appear  attractive  are  often  found  to  be 
m  no  supply,  and  the  prospective  buyer  has  to  look  for 
something  else.  It  may  be  of  use  to  set  out  half-a-dozen 
secm-ities  which  are  actually  on  offer  in  the  market,  and  we 
take  a  selection  as  follows  ;-- 

stock  or  Share.  Div.    Payable.    Price.     Yield  p.c. 

General  Elec.  Cum.  Pref iH  Jan. -July    lOi    £6     6  10 

Melbourne  Elec.  Cum.  Pref.  ...     7     Mar.-Sep.      5ixd  6     7     6 

Newcastle-on-Tyne  Elec.  Part  Pref.  5  Apl.-Oct.  1  5  0  0 
North  Metropolitan  Cum.  Pref.  ...  6  May-Nov.  19/lJ  6  7  6 
Siemens  Deb.  Stock...  a.  ...  JA  Jan. -.July  ■S.'i  5  5  o 
Tecs  Power  Station  Ist  Mort.  Debs.     6     Apl.-Oct.  101         6     0    o 

The  Kewcastle-on-Tyne  shares  in  this  list  are  participatmg 
up  to  8  per  cent,  after  the  ordinary  have  received  8  per  oent. ; 
thereafter  both  classes  rank  equally  for  dividend.  The  ordi- 
nary shai'es  received  8  per  cent,  last  ye&r. 

Home  Rails,  Undergrounds  includetl,  are  a  better  market 
on  the  idea  that,  notwithstaaitUng  the  miners'  ballots,  a 
nationai  strike  will  be  averted.  Interest  on  Underground 
income  bonds  and  stock  is  due  on  Satm-day  in  this  week, 
mad  the  tax-free  payment  on  the  foi-mer  has  led  to  a  demand 
that  rallied  the  price  to  95i-.  Districts,  after  falling  to  25. 
recovered  to  26.  With  an  immediate  addition  of  100  vehicles 
to  the  fleet  of  the  London  General  Omnibus  Co.,  it  is  held 
that  receipts  (and  profits)  will  exi>and,  benefiting  the  whole 
(if  the  group.  The  overhauling  announced  for  the  City  ;ind 
South  London  KaiJway  can  hardly  be  too  soon  taken  in  hand 
Ti'aveilers  unlucky  enough  to  be  obliged  to  nse  the  line  are 
im  daily  amazement  at  the  physical  capacity  of  the  rolling 
stock  to  bear  the  traffic  which  it  carries. 

Mexico  has  suddenly  acJrieved  a  position  of  keen  ralorest 
by  reason  of  the  mfluential  and  cajiablc  committees  just  ;ip- 
rwinted  foi-  the  protection  of  British.  Frencu,  and  Amencan 
caipital  sunk  m  that  country.  With  such  men  as  those  who 
constitute  the  committees,  it  is  felt  that  at  last  something 
will  reaUv  be  done  towards  setting  in  order  the  affairs  of  the 
Mexican  "financial  hou.se.  Rises  of  one  to  three  points  have 
been  secured  by  Government  bonds,  railway  .stocks,  and 
utilitv  securities,  these  following  upon  the  improvements  of 
last  "week.  Mexican  Electric  Light,  Mexico  Tramways, 
Pachuca,  Monterey.  Mexican  Eight  &  Power  issues  are  aU 
higher,  and,  the  prospects  considered,  it  is  natural  that 
stockholders  should  be  chary  of  selling  at  the  pre.9ent  time. 
Many  of  the  Mexican  bond  issues  defaulted  in  1914  and  1913 
on  their  intei-est  paymentf.  and  some  scheme  of  arrangement 
for  funding  these  debts  wUl  have  to  be  found.  _  At  the  same 
time,  it  cannot  be  forgotten  that  new  capital  is  required  t» 
re-establish  some  of  the  properties,  and  whoever  puts  up 
fresh  money  will  doubtless  demand  such  terms  as  will  entail 
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sa«'Jirioe  irwn  paipnotors  ot  t>\i.stuij.'  .-.UH-ks  Mdsi  iJ"  whicii 
proprietors  will  pn^bably  retort  that  finaiuiaJ  ssu-ntioes  (iii 
Mexico)  van  cany  few  further  lerrors  for  thoir  iKitieut  pass- 
book?. 

Iho  market  for  olecirii-  lighliup  shajvs  is  linn,  in  spiitie  of 
a  i(vr  diWdend  declarations  which  cancot  be,  regarded  a.*; 
pood  The  only  company  in  the  list  to  pay  an  increased 
^irdinary  dividend  .<o  far  is  the  St.  .Tames'  A  PaU  Mall,  which 
declares  10  per  cent..^.'  against  9  per  cent,  a  year  ago.  while 
The  London  Co.  is  to  distribute  6  i>er  cent,  on  its  preference 
shares,  as  against  ;">  per  cent,  for  the  picvions  twelve  monrth.s. 
The  City  of  London  and  South  London  dividends  .<ihow  no 
I'hange.  but  CbeJseas  3  per  cent,  goes  ai.'aJn.st  5  j>er  cent.. 
whDe  the  Kensinptcw  and  the  Westminster  companies  pay  1 
per  cent,  less  than  the  1917  dividends.  The  only  fall  in  the 
list,  however,  is  one  of  5s.  in  CShelsea.  vhile  rises  of  1  have 
been  .seciuvd  by  City  OrdinarT.',  Metro)>olitaiiK.  and  St. 
lames'.  The  manufacturing  group  is  al.so  hrm,  Siemens 
hardening  to  6  5/16. 

The  principal  feature  amongst  manufacliiiiug  shares,  how- 
ever, is  a  jump  of  no  less  than  5i  in  Telegraph  Constructions. 
The  company  repeats  its  usual  20  per  cent,  dindend.  but  in 
addition  pro[x>fes  to  distribute  a  bonus  of  one  new  share  of 
£1'2.  for  each  share  at  present  held.  The  tine  bonus  that  this 
repres(\nt.-  came  as  a  surprise,  and  it  is  extivmoly  diffioidt  to 
get  hold  of  shares.  Callenders  Preference  are  i  up  at  5i,  and 
improvements  are  shown  by  the  Ea.stern  Telegraph  group. 
Marconis  eased  off  ti>  4J   for  lack  of  interest. 

The  rubber  share  market  is  better.  The  profits  that  have 
been  made  in  oil  speculations  are  being  turned  into  the  rubber 
mairket,  where  pro.?pects  are  more  alluring  than  present  divi- 
dends. The  ajTuament  group  is  good,  with  Vickere  conspicu- 
ously so.  on  nimours  that  a  forthcoming  share  issue  may  in- 
volve a,  bonus.  There  is  nothing  much  doing  in  base-m«>tnl 
issrues. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 
BouB  Electricitt  Companies. 

Dividend  Price 

r^, .  Feb.  25, 

1916.  igit,  1919.  -  Rise  or  fall, 

Brompton  Ordinary 9       10  7|  —    , 

Cbaring  Cross  Ordinary     . .        . ,        5         4  3j  —    ' 

do.       do.       do.       H  Vret...       4^4^88  — 

Chelsea 3         S  S3  — } 

City  of  London         8         8  laj  +4 

do.       do.    6peroen    Pret.  ..       6         6  10)  — 

County  of  London 7         7  II  — 

do.         do.     6  per  cent.  Pret.       6         6  10)  — 

Kensington  Ordinary         ....       6         7  6  — 

London  Electric       Nil     Nil  Ig  — 

do.       do.     6  per  cent.  Pref .  ..45  4  — 

Metropolitan 8         4  8J  -^  J 

do.         4i  per  cent.  Pref ,    ..       4^       44  Si  — 

St.  James' and  PaU  Mall  ..        ..       B         9  7|  +  i 

Sooth  London           6         6  8  — 

Sonth  Metropolitan  Pref.  . .        . .       7         7  21;-  — 

Westminster  Ordinary       ....       7         9  6?  — 

Telegraphs    and    Telephones, 

Anglo-Am.  Tel.  Pref 6         6  981  — 

do.            Def 14       IJ  21!  — 

Chile  Telephone      8         8  7J  — 

Cnba  Sub.  Ord 7        ,7  103  — 

Eastern  Extension 8         8  165  +  } 

Eastern  Tel.  Ord 8         8  1594  +1. 

Globe  Tel.  and  T.  Ord 7         7  14}  -(■  4 

do.       do.        Pref B         fi  lOJ  — 

Great  Northern  Tel.          ....      24        M  82  — 

Indo-Sioropean         13        r)  68  — 

Marconi          1.";        20  4;.  —  J 

Oriental  Telephone  Ord 10        10  ii  — 

United  R.  Plate  Tel 8         8  71  — 

West  India  and  Panama   ..        ..      Bd.      1/3  Ij;  — 

Western  Telegraph            ....       8         8  16^  — 

Home   Rails. 

Central  London  Ord,  Assented   . .       4         4  661^  — 

Metropolitan 1  294  +1 

do.          District          . .        . .      NU      NU  86  — 

Underground  Electric  Ordinary..     Nil      Nil  34  — 

do.              do.       "A"        ..     NU     Nil  10/'-  — 

do,              do,       Income  ..6         4  95!t  -1-  ^; 

FOBEION     Tkahs,    &o, 

Adelaide  Bnp.  6  per  cent,  Pref .  ..6         6  4}  — 

Anglo- Arg.  Trams.  First  Pref.     ..        54        6J  S;.^  — 

do.           do.      2nd  Pref.       . .       sj       —  S.'. '  — 

do.           do.      6  Deb 6         6  71^  — 

Brazil  Tractions       —        —  54  — 

Bombay  Electric  Pret 6         6  102  — 

British  Columbia  Elec.  Rly.  Pfce.        5         5  65^  — 

do.               do.        Preferred      Nil      Nil  4(1                 — 

do,               do.        Deferred       Nil      Nil  42  — 

do.              do.        Deb.      ..       4i       4i  62  — 

Mexico  Trams  5  per  cent.  Bonds..      NU     Nil  64  — 

do.          6  per  cent.  Bonds..      Nil     Nil  53  — 

Mexican  Light  Common  ..        ..      Nil     Nil  39                -1-2 

do.             Pref Nil      Nil  51                 +1 

do.            1st  Bonds..        ..      Nil     Nil  60                -t-2i 
Mancfaoturino    Companies. 

Babcook  4  Wflcox             . .        . .        IS       IS  Si         '     — 

British  Aluminium  Ord 10       10  38/3           — 

British  Insulated  Ord 20       20  21  — 

British  Westinghouse  Pref.        . .         7J       7J  a|  1  —       > 

Callenders 20        25  10|  1  — 

do.       e^Pref S         6  5J              +  J 

Caatner-Kellner       22       20  Sf,            —  J 

Edison-Swan,  •'  A "             . .        . .        —        —  18/9  — 

do.      do.    5  per  oent.  Deb.    ..4          4  744  — 

Electric  Construction        ....         7i      10  l|              — 

Gen.  Elec.  Pref 6         G  lOi              — 

do.       Ord 10       10  17|              — 

Henley 28       25  2^,            — 

do.    4JPr6« H       *i  4"            — 

Indl»-Bnbber U       10  17               — 

Siemens  Ord 10       —  6,^-             +  A 

Telegraph  Con 20       20  544"             +6} 

*  Dlrldands  paid  tree  of  Income  Tax, 
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MARKET     QUOTATIONS. 

It  ihotild  be  remembered,  in  making  use  of  the  figures  sppearini: 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  the;  may  vary  according  to  quantities  and  other  oircumstancee. 


Wednesday,  February  26tb. 

CHEMICALS,  Ao. 


a  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         ,, 
a  Bisulphide  of  Carbon      . .        . .         „ 

a  Borax ,, 

a  Copper  Sulphate ,. 

a  Potash,  Chlorate per  lb, 

a       ,t       Perohlorate         ..        ..         ,, 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia  ..  per  ton 

a  Sulphur,  Sublimed' Flowers      ..         n 

a        ,,  Lump       ,, 

a  Soda,  Chlorate       per  lb, 

o      „      Crystals        per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb. 

METALS.  Ac. 

c  Brass  (rolled  metal  2*  to  12*  basis)  per  lb. 
c      II     Tubes  (solid  drawn)         ..         „ 

c      II     Wire,  basis ,1 

c  Copper  Tubes  (solid  drawn)      ..         ,1 

g      II       Bars  (best  selected)       ..  per  ton 

0      II       Sheet  I, 

■      I,       Bod ,1 

d      II       (Electrolytic)  Bars        . .         „ 
d      I,  II  Sheets     ..  „ 

d      I,  ,1  Wire  Rods         „ 

d      ,,  II  H,0.  Wire  per  lb, 

^EboniteRod „ 

/        I,       Sheet         „ 

n  German  Silver  Wire       

A  Gutta-percha,  Sne 1 

A  India-rubber,  Para  fine  ..        ..         ,1 

i  Iron  Fig  (Cleveland  warrants)    . .  per  ton 
/    „    Wire,  galv.  No,  8,  P,0.  qual,         „ 

f  Lead,  English  Pig ,, 

g  Mercury         per  hot, 

«  Mica  (in  original  oases)  small  . .  per  lb. 

•  II  II  II      medium         ,, 
«      .1                II  II      large  ..         „ 

d  Silioium  Bronze  Wire     . .        . .  per  lb. 

r  Bteeli  Magnet,  in  bars      . .        . .  per  ton 

•  Tin,  Block  (English)        . ,        . .         „ 

n    „     Wirei  Nos.  1  to  16    ..        ..  per  lb. 


1/5 
£80 
«78 


1,9 
£18  UK. 

£83 


1/oa 

1/2?  to  1/3 
1/1 

1/41 
£122 

£\ii 

£1~'2 

£'.)0 
£161 
£1111) 

l/U'i 

8/- 

2/6 

2/B 

11/- 


Nom. 

gd, to  4  6 

5,-tolO/- 

12  6  to  2S-/&  np, 

1/4 

£224 


(juotations  supplied  by— 


a  Q.  Boor  A  Co. 
c  Thos,  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co, 
«  F,  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percba  and 
Telegraph  Works  Oo,,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe, 

/  Richard  Johnson  &  Nephew,  Ltd 

n  P.  Ormiston  &  Sons. 

r  W.  F,  Dennis  &  Co, 


6  6 

10 

•5  14 

H 

6  6 

2 

E  19 

A 

•6  17 

8 

•7  18 

fi 

•4  8 

0 

Electric  Vehicle  Costs. — The  Midland  Railway  Co. 
employs  battery  vehicles,  with  capacities  raueriufj  from  15  <-wt.  to 
5  tons.  It  is  estimated,  says  the  Itaihraij  tra:rttr,  that  each  of  the 
larfce  vans  replaces  alx)ut  1  ',  pair-horse  vans,  many  ot  which  re'iuiro 
more  than  one  team  per  day.  Tlie  1 5-c\vt.  vans  arc  siilistiluted  for 
one-horse  vans,  bnt  displace  more  than  a  siuffle  horse  per  day. 
Exclusive  of  drivers'  and  attendants'  wajres,  tlie  cost  per  miki  on  a 
10,000  gros.s  basis — excepting  the  15-cwt.  size,  which  is  given  a 
5,000  gross  mileage  basis — is  stated  to  be  as  follows  : — 15-cwt.  van, 
4'61d.  ;  :iO-cwt.,  3'95d. ;  2-toDs  with  Ironclad-Exide  batteries. 
5'73d.  ;  2tons  with  Edison  battery,  5'3d. ;  SJ-tons  with  Ironclad- 
Exide  battery,  6'74d.,  and  with  Edison  battery,  r,'76d.  Tire 
upkeep  for  the  same  gross  mileage  average.^  per  vehicle,  C6  8s., 
15-cwt.  van  :  £1()  ,58.,  30-uwt.  van  :  £22  10s.,  2-tons  van  ;  .and 
£32  for  the  3  J -tons  vehicles.  Repairs  in  the  same  order  are 
assessed  at  :  <'.)  lis.,  £16,  £20.  .and  £25,  and  maintenance  and  ' 
attention  to  batteries.  £i  (is.,  Hi  6s..  £10  (Edison  battery 
2-tonner\  and  XI]  (Ironolad-Exide  2-tonner),  and  til  (Edison 
battery  :!J-tonner).  and  i;  12  l,Ironclad-Exide  battery  3i-tonner).  As 
there  is  a  disparity  in  the  above  prices  relative  to  battery  upkeep, 
the  Midland  Co.  reports  that  either  type  can  be  relied  upon  to  giv^ 
satisfactory  results.  ,,1^ 

Standardisation  in  Anstralia. — At  a  coiiference  convened 

by  the  Victorian  State  Committee  of  the  Advisory  Council  of 
Science  and  Industry  to  consider  the  question  of  engineering 
standardisation,  on  December  12th,  it  was  unanimously  resolved 
that  in  view  of  the  importance  of  standardisation  of  engineering 
materials  and  methods,  it  was  desirable  that  such  standardisation 
should  be  considered  for  Australia  as  a  whole  ;  that  in  view  of  the 
fact  that  great  progress  had  been  made  in  Great  Britain  and  the 
United"  States  of  America  in  such  work  of  standardisation,  it  wa« 
desirable  to  accept  such  standards  as  had  already  been  arrived  at, 
provided  they  were  satisfactory  for  Australian  conditions  ;  that  in 
cases  where  British  and  American  standards  were  equally  applicable 
to  Australia,  it  was  desirable  to  select  the  Briitsh  standards  ;  and 
that  it  was  desirable  to  establish  in  Australia  a  representative 
authoritative  body  to  take  the  matter  in  hand,  as  a  branch  of  the 
British  Engineering  Standards  Association.  Similar  resolutioni 
had  been  carried  at  conferences  in  New  South  Wales  and  Queens- 
land.       / 
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THE     ORGANISATION     OF    SCIENTIFIC     RESEARCH. 


At  a  meeting  of  the  Eoyal  Society  of  Arts,  on  February 
l'2tli,  Sir  Fraak  Heath,  K.O.B.,  eeoi-etary  of  the  Department 
of  Soientiflc  and  Industriaj  Eeseai-ch,  read  a  paper  on  the 
subject  of  "  The  Government  and  the  Organi-sation  of  Scien- 
tific Research."  He  emphasised  the  fact  that  the  original 
researcher  could  not  be  controlled — h©  must  have  freedom  to 
follow  amy  line  of  invesitiga.tion  that  appeared  to  give  promi.se 
of  fruitfulness — and  put  the  question  whether  the  State 
could  take  aotion  so  as  to  stimulate  pru-e  research  without 
interfering  with  it;  a  further"  question  was  whether  the  State 
could  effectively  oi'ganise  applied  research.  He  described  the 
formation  of  the  Advisory  Committee  of  the  Privy  Council, 
to  which  was  enti-usted  the  duty  of  spending  public  funds 
on  the  encouragement  and  organisation  of  scientific  research, 
and  pointed  out  that  the  novel  feature  was  the  delegation 
of  the  responsibility  for  thinking  QUt  the  policy  to  a  per- 
manent body  of  experts  who  were  not  civil  servants,  and 
giving  them  the  services  of  the  peiTnauent  stall'  of  the  de- 
partment. That  principle  had  bet-n  followed  in  all  the  pro- 
posals made  by  the  Advisory  Council,  which  began  liy  assist- 
ing a  nmnber  of  researches  conducted  by  scientific  bodies 
which  were  languishing  as  a.  result  of  the  war,  and  worked 
out  a  systematic  procedm-e  in  consultation  with  university 
professors  and  industrial  lea<lers,  which  had  been  adopted  in 
essence   by   the   Dominiouus,   and   by   America,   France,    and 


The  plans  recommended  by  the  Advisory  Council  for  the 
extension  of  research  work  would  increase  the  demand  for 
trained  workei's.  and  woiild  help  those  who  showed  capacity 
for  original  investigation:  the  annual  expenditures  on  this 
account  during  the  past  thj-ee  years  had  been  ;£3,.500,  £7,500, 
a«d  i610,000  ri\si>ectively,  and  the  outlay  would  probably  ex- 
ceed i£:30,000  next  year.  There  were  no  scholarships;  the 
amount  of  the  grant  was  detennined  by  the  circumatance.s 
of  each  carSe,  and  the  choice  of  workers  w'as  decided  by  the  ■ 
personal  recommenda.tion  of  professors  and  other  authorities 
— a  plan  which  had  worked  weD.  Grants  were  made  to 
students  for  maintenance,  to  independent  workers  devoting 
their  whole  time  to  research,  for  assistance  to  teacliers  en- 
gaged in  research,  and  in  special  cases  to  establish  research 
lectureships.  With  regard  to  the  encouragement  of  research 
in  the  industries,  the  Council  concluded  that  the  most  hope- 
ful course  was  co-operative  action  by  the  firms  in  each  in- 
dustry,-and  brought  into  existe.nce  the  scheme  for  co-opera- 
tive reseaa-ch  a.ssgciations,  to  which  assistance  would  be  given 
^at  first  pound  for  pound,  but  it  was  anticipated  that  when 
the  value  of  research  had  been  proved  no  financial  encour- 
agement would  be  n('C<'ss;M-A'.  Each  as.sociation  had  full 
control  of  the  whole  of  it-  in.  (.m.',  and  all  the  results  of  the 
research  were  the  sole  |)i..|Mrty  of  the.  assooiaition.  The 
department  asked  to  be  kept  iufonned,  acted  as  the  go-be- 
tween when  an  association  desired  to  sell  its  results  to 
another  a.s.sociation,  and  resented  the  power  to  p-ohibit  the 
communication  of  results  to  foreigneii's,  but  interfered  no 
farther.  The  aippointment  of  a  iiesponsible  technical  officex 
as  director  of  research,  and  the  I'epresenta.tion  of  science, 
capital,  management,  and  skilled  labom"  on  the  board  of 
directors,  were  strongly  urged  by  the  Council,  as  weU  as  the 
limitatton  of  the  aissocia.tions  in  each  case  to  firms  whose 
interests  were  sufficiently  homogeneous  to  induce  them  to 
pool  their  resources  for  tie  >purix>ses  of  research.  One  asso- 
ciation of  each  kind  was  contempla.ted  for  the  whole  of  the 
United  Kingdom — not  a  number  of  local  associations.  Four 
associations  were  already  at  work,  15  were  coming  into 
existence,  and  11  were  in  ciau-se  of  formation.  A  fund  of 
one  miUion  eterhng  had  been  provided  by  Parliament  for 
the  assistance  of  ai>proved  research  associations. 

With  regard  to  the  organisation  of  national  research — work 
to  be  done  by  and  for  the  State — the  establishment  of  a  great 
central  bureau  had  been  considered,  and  decisively  rejected, 
but  a  central  clearing-house  of  informa.tion  was  necessary 
and  was  being  organised,  a  confidential  register  of  researchers 
and  their  work  -was  being  constructed,  an  inventory  of 
Government  apparatus  no  Ion  gear  required  for  war  purposes 
vpais  being  prepared,  and  a  technical  library  was  in  course 
of  formation.  In  order  to  co-ordinate  the  work  of  the  de- 
partment with  that  of  other  departments  of  State,  each  of 
the  latter  was  invited  to  apxwint  one  or  mcn-e  assessors  to 
the  Advisory  Council,  who  had  the  right  to  attend  the 
meetiugs  and  receive  the  minutes.  This  plan  had  had  the 
happiest  results;  overlapping  had  been  prevented,  and  the 
close  undei'standjing  reached  with  other  deiMTtments  had  led 
the  latter  to  request  the  Research  Depa.rtment  to  can-y  out 
a  number  of  important  investigatioins.  The  Advisoi-y  Council 
invited  the  Government  dejxirtment  concerned  to  nominate 
one  of  its  technical  officers  to  serve  on  any  committee  it 
might  appoint  to  conduct  such  researches,  but  neyer  ap- 
ppinted  an  administrative  officer  to  a  reiseaa'ch  committee  or 
DOTrd. 

"  Research  boards "  were  ie-seai-ch  committees  appointed 
for  extended  investigations  of  a  national  character,  with  a 
more  independent  staitus  than  an  ordinaiy  research  oom- 
mittee;  the  first  was  the  Fuel  Research  Board,  to  which  vrere 
added  the  Food  Investigation  Board,  the  IndustriaJ  Fatigue 


Reseaixih  Board,  and  the  National  Physical  Laboiutory. 
Research  boards  were  directly  resix>nsible  to  the  Mmistei- 
himself. 

The  research  boards  and  cammittees  were  executive  bodies; 
the  Advisory  Council  dealt  with  general  poUcy.  The  pro- 
cedure was  to  delegate  authority  to  bodies  of  experts,  who, 
as  might  have  been  expected,  did  their  own  work  better  than 
others  could  do  it  for  them.  The  attempt  to  give  each 
class  of  work  to  the  appropriate  type  of  worker  had  not  only 
secured  the  strenuous  assistance  of  the  man  of  science  and 
the  man  of  business,  but  had  greatly  strengthened  the  posi- 
tion of  the  civil  servant^  whose  business  was  administi'ation, 
because  it  limited  his  resix)nsibihty  Uj  the  matters  which 
belonged  to  his  kingdom. 


Discussion. 

In  J;he  discussioin,  the  Chairman  (the  Marquis  of  Crewe) 
said  that  so  far  as  he  was  aware  this  was  the  only  country 
in  which  a  Government  Depai-tment  of  Researcli  existed. 
In  the  United  States,  which  had  gone  far  ahead  in  scientific 
researcli,  the  Na.tional  Council  of  Research  was  a  puixdy 
voluntary  body,  unsupported  by  public  funds. 

Sir  J.  J.  Thomson,  F.R.S.,  said  it  was  meet  important 
that  immediate  steps  should  be  taken  to  promote  the  interests 
of  pure  science.  It  was  impossible  to  control  the  researcher 
in  pm'e  science,  but  the  Govei-nmeut  could  encoui-age  eiuch 
men.  It  was  in  the  unaven'sities  of  the  counti-y  that  for  the 
most  part  all  tlie  advances  in  science  had  taken  place,  yet 
to-day  the  universities,  to  which  they  must  look  I'oi"  nesw 
ideas,  were  in  a  desperate  state.  They  existed  to  a  very 
large  extent  on  endowments,  but  the  value  of  money  had 
been  cut  in  half,  and  the  cost  of  a.ppai-atus  was  two  on-  three 
tiuies  what  it  was  fonnerly.  The  result  was  that  the  univer- 
sities could  not  carry  on  under  preusent  conditions.  Univera- 
ties  were  going  to  be  moi'e  popular  alter  the  war  than  they 
ever  were  l^efore,  and  unless  sometliing  was  done  to  assist 
them  in  their  won-k,  he  was  quite  sure  it  would  be  a 
grievous  blow  to  research  in  this  country,  and  indirectly  to 
the  work  of  the  advisory  committee. 

Sir  RoBEitT  Hadfield,  F.R.S.,  said  he  did  not  agree  with 
the  author  that  the  Germans  had  been  more  zealous  in  theii' 
pursuit  of  science  than  any  other  na,tion.  The  Gea-maais  had 
been  very  ready  in  copying  other  nations.  They  watched 
very  carefully  what  had  been  done  in  other  countries,  and 
by  their  system  of  organisation  they  were  able  to  apj»ly  that 
knowledge.  At  Sheffield  they  went  to  their  university  for 
help,  _whether  on  the  pure  science  or  the  appUed  science 
side,  and  he  could  not  imagine  any  better  sy.st6m  of  working 
together  than  they  had  at  Sheflield.  Whilst  during  the  war 
Government  interference  was  necessary,  the  sooner  it  could 
be  got  rid  of,  the  better.  He  hoped  the  idea,  of  foiming 
research  associations  would  not  in  any  way  interfere  with 
the  dissemination  of  knowledge.  He  strongly  dii.sseiQt<-d  fi-oau 
wj'apping  up  information  or  keeping  it  back.  The  moaie 
information  was  disseminated,  the  better  for  the  nation,, 
and  supposing  some  other  nation  did  benefit,  was  it  not  far 
better  that  it  should,  so  long  as  we  in  this  country  led  the 
way,  which  he  hoped  we  always  should  do? 

Sir  Herbert  Jackson  said  that  research  work  caiTied  out 
in  some  industries  was  not  .sufficient  to  ensiu'e  national 
prestige  and  prosperity,  and  therefoi'e  they  could  not  leave 
evei-ything  to  individual  enterpi-ise ;  some  degree  of  Govera- 
men't  supei-vision  was  neoe.ssary.  He  did  not  think  the 
Researcli  Asscx-'iations  would  have  any  effect  in  the  direction 
of  hampering  the  workei"  in  pure  science.  His  own  view 
was  that  the  Research  As-sooLitions  would  find  it  necessary 
continually  to  ask  the  aid  of  the  pui-e  science  researcheir  iu 
the  universities,  and  to  leave  him  entirely  unhampered. 

Lord  Gainsford,  who,  as  Mr.  Joseph  Pease,  was  President 
of  the  Board  of  Education  when  the  research  scheme  was 
founded,  said  that  they  had  now  reached  a  stage  when  the 
counti-y  .should  realise  that  that  Government  department 
was  a  really  live  one,  ready  to  help  all  those  who  were  going 
into  research  work,  with  a  view  to  helping  the  enormoua 
peace  projects  to  which  their  efforts  must  be  dii-ected  in 
the  immediaite  future.  Hitherto  they  had  paid  their  chemists 
and  scientific  men  much  too  little,  and  it  vias  only  by  the 
Press  helping  the  department  forward  in  this  great  work 
that  it  would  be  po-ssible  to  succeed  in  directing  the  attention 
oi'  the  country  to  this  matter,  including  the  capitalists  and 
the  industiial  concerns. 

Sir  Robert  Morant  said  that  if  tlie  Exchequer  was  to  find 
more  money  for  this  work  it  would  want  to  have  a  s^y  as 
to  how  the  money  was  spent.  It  was  useless  to  say  that 
they  must  get  rid  of  State  ccmtrol,  and  .simultaneously  ask  for 
more  State  money.  The  urgency  of  the  problem  of  research 
could  not  be  exaggerated. 

Sir  William  McCormick,  chairman  of  the  Advisoi-y  Com- 
mittee, assured  Sir  Jaseph  Thomson  tliat  there  were  signs 
that  the  OTOvernment  was  beginning  to  realise  the  extreme 
irrgency  for  giving  assistance  to  the  universities.  If  public 
funds  wea-e  to  be  expended  on  such  work  as  this,  the  com- 
munity had  the  right  to  ask  how  those  funds  were  being 
expended.    It  was  impossible  to  get  away  from  that. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS.    AND    PLANT. 


Reaiers  are  inriteJ  to  suhnitt  pnrtifiilurs  of  ww  or  improred  rleiicex  anil  ayimraliis.   irhioh  ii-ill  )ir  jnihlix/ieil  if 

ceiixitlered  of  xutfieleHt  intrrext. 


A  Welder's  Mask. 

An  interoating  mask  and  body  protector  for  arc  weWeirs  ia 
extensively  used  by  Messrs.  CammeU,  Laird  &  Co.,  Ltd., 
in  their  works  at  Birkenhead.  Its  general  character  may  be 
seen  from  the  illustration  (fig.  1)  which  we  reproduce.  The 
ear  pieces  may  be  opened  or  closed  at  will,  and  the  pix>tect- 
ing  cloth — whicli  is  fireproof — hanging  down  over  the  body 
can  be  raked  or  lowered  as  required  to  permit  the  workea- 
to  see  or  to  speak.  A  welder  \\  earing  one  of  these  masks  has 
the  free  use  of  his  hands,  even  when  working  in  an  awkward 
}x>sition,  for  the  nia.sk  is  attached  to  his  head,  and  the  fire- 
proof protecting  doth  to  liis  overalls.  There  is  the  further 
advantage  that  where  men  weaiing  the  de%"ice  are  working 
side  by  aide  at  a  bench,  they  are  protected  from  the  flash  of 
other  electrodes.     Where   hand  screens   are   used    this  ia   a 


ginally  invented — the  plug  is  ideal.  It  will  hold  well  in 
plaster,  and  in  holes  drilled  in  metal  without  tapping.  For 
fixing  very  large  screws  a  special  type  of  Rawlplug,  made 
of  wood,  has  been  patented. 

The  makers  have  submitt<^d  the  plugs  to  tests,  and  find 
that  the  foi'co  required  to  withdraw  a  No.  10  screw  from  a 
hole  about  J  in.  deep  in  metal  is  600  lb.;  in  liard  brick,  450 
lb. ;  in  lia,rd  plastei',  140  lb. ;  in  moderately  soft  plaster,  5") 
11).;  and  in  a,  ]|-in.  hole  in  stock  brick,  SiX)  lb.  These  are 
direx;t  pulls;  for  indirect  pulls  the  figures  would,  of  course, 
be  much  greater.  The  device  is  extremely  .simple,  and  the 
holding  power  obtained  is  sui-prisingly  great. 

An  American  Farm  Electric  Lighting;  Set. 

As  was  mentioned  in  a  recent  issue,  electrical  engineering 
concerns  in  the  United  States  would  appear  to  bo  devoting 


FrG.   1.— \Ve!.deu's   Mask 

.\Mi    HdDY    PriiTFCTOR. 


Fig.  3.— FARM-LiCHTiNTr  Sf.t. 


prolific  cau-se  of  troul)le.  If  necessary,  a  fireproof  cloth  cap 
can  be  fitted  over  the  top,  as  well  as  straps,  in  order  to  prr>- 
tect  the  head  from  flying  sparks  from  the  arc  when  welding 
is  bedng  done  overhead.  The  patent  rights  in  the  mask  and 
body  protector  belong,  it  may  be  added,  to  Messi-s.  CAMNtEU., 
L.UHD  &  Co.,  Ltd.,  and  Mr.  E.  V.  .Iones,  M.B.E.,  assistant 
shipbuilding  manager  at  Birkenhead. 

The  "  Rawlpiug." 

The  "  Rawlplug  "  is  a  tube  of  .stilVeued  fibi-es  which  takes 
the  place  of  the  ordina.ry'  wocnlen  plug  for  fixing  tubing  or 
casing  to  walls,  instnmients  to  .ilate  or  maible  slabs,  itc. ; 
when  an  ordinary  wood  screw  is  driven  into  the  tube,  the 
fibres  are  expanded,  and  grip  the  wall  so  tiniily  that  the 
screw  is  immovable.  Uiie  of  the  gi-eaitest  advantages  of  tlif! 
plug  is  the  vei-y  smaJl  .size  of  the  hole  that  is  required;  a.s 
shown  in  fig.  2,  the  plug  is  tubular,  and  its  outer  diameter 
is  less  than  twice  that  of  the  screw.  What  this  means  in 
saving  of  time  and  labour,  and  .still  more  in  appearance  w-hen 
the  plug  is  not  conceaknl  by  the  casing  or  fitting  which  is 
fixed  over  it   can  only  be  realised   by  thase.  who  have   had 


Pig.  -2. 


-Thk  "  RAWi.ri.i  CI." 


increasing  attention  to  the  requirements  of  farmers  in  the 
direction  of  compact  electric  lighting  sets.  Among  the  finns 
which  are  specialising  in  this  department  is  the  Kewanke 
Private  Utii.ities  Co.,  of  Kewanee,  111.,  which  is  turning 
out  no  less  than  28  different  types  and  sazes.  The  accom- 
I>anying  illustration,  fig.  3,  depicts  one  of  the  standard  .sets 
which,  as  will  be  seen,  comprises  a;  horizontal  oil  or  .spirit 
engine,  belt-driven  genoi'ator,  ba.ttery  and  switchboard.  The 
engine  is  of  the  slow-running  type,  the  nomial  speerl  being 
500  R.P.M.  The  fuel  is  fed  to  the  carburettor  by  pump  from 
.in  outside  tank,  and  as  the  .sub-ba.se  to  the  engine  is  of 
heavy  oast  iron,  no  si)ecial  concrete  foundation  is  required. 
Two  large  counterbalanced  flywheels  are  provided,  while  the 
cm-rent  for  ignition  is  supplied  from  the  storage  battery. 
The  generator,  which  is  of  the  shunt- wound  type,  is  mounted 
on  a  sliding  base,  so  that  the  tension  of  the  driving  belt  can 
be  regulated,  and  the  pulley  of  the  generator  is  flanged  to 
prevent  the  belt  from  coming  off.     Purchasers  are  given  an 


Sectians  showing  the  plug  in  position,  and  the  compiession 
lit  the  fibres  as  the  .screw  enteis  the  hole. 


F^o.  4.—"  R\wr,PLUQ  "  Tools. 


practical  exiierienco  in  such  work.  The  pat<>-ntees — tiie 
Rawli'LI'c,  Co..  of  Lenthall  Place.  Gloucestei*  Road,  London. 
S.W. — have  devised  .some  handy  tools  for  the  purpose  of 
making  these,  small  holes,  two  of  which  we  Ulu-strate  in  fig. 
4.  The  screw  head  itseU  completely  covers  the  plugged  hole, 
*nd  for  fixing  sheathed  wiring  on  finished  surfaces  which 
must  not   be   damaged — the   purpose   for   which   it  was  ori- 


option  of  either  a  lead  or  Edison  battery,  while  as  regard* 
the  switchboanl,  this  is  equipped  with  a  field  rheostat  to 
legulate  the  charging  rate  of  the  battery ;  an  ammeter  to 
indicate  the  charge  and  discharge  of  the  batten- ;  sta.rting 
and  stopping  switch  to  control  the  engine,  and  an  automatic 
circuit  breaker  to  disconnect  the  generator  and  liattery  when 
the  engine  stops. 
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THE     FUNCTIONS     OF     THE     ENGINEER: 
HIS     EDUCATION     AND     TRAINING. 


At  Caj'diff,  on  January  '27th,  Bt. -Lieut. -Col.  W.  A.  J. 
U  Meaka  b  papei-  (aa  abstract  of  vvtuch  appeiu'ed  in  oui-  last 
Issue)   was  read  and   discussed   belore  ttie    Webxekn   (Jentrb 

ot    the  LnSTITOTION  of   iiLECIKICAL   KiNGliNKEKS. 

Mr.  H.  I.  EoGEBS  (i'resident),  in  opening  the  discussion, 
saad  the  paper  was  most  suggestive  in  many  directions,  and 
came  at  a  most  opportune  tune  to  all  engineers.  He  was 
m  symijathy  with  tue  ques-tion  raised  by  the  author  regaird- 
mg  conuueicial  trammg.  it  would  ai>peai'  that  they  were 
getting  an  unnecessary  dose  ol  technical  work  at  colleges 
which  would  be  at  very  shght  value  to  the  individual  m 
aitei'  hie.  He  did  not  thuUc  the  small  amount  of  time 
ahotted  to  the  ditterent  subjects  by  the 'author  was  euhicaent. 

Mr.  \V.  A.'  Ohamen  thought  that  one  of  the  things  whicb 
were  so  disappointmg,  XJaiMcuiai'ly  to  electrical  engineers, 
was  that  neaily  all  the  chief  positions  were  occupied  by 
coinmeroial  men  and  not  by  engineers.  The  author  had 
shown  why  thajt  was  so.  Colonel  CMea^ra's  remedy  was 
the  light  one,  and  he  hoped  the  pomts  raised  would  smk 
deeply  mto  thek  minds  in  oi'der  that  the  status  of  the  en- 
gineer, particularly  the  electrical  engmeei',  might  be  im- 
proved. 

Dr.  J.  Wertheimer  agi-eed  very  largely  with  the  ixiper, 
and  hoped  that  it  would  get  into  the  hands  of  the  eugm.©er- 
xng  tiaming  organisations,  both  professional  and  manulac- 
tuiing.  He  was  very  much  sti-uck  with  the  necessity  ot' 
business  training  in  connection  with  the  education  of  an 
engineer.  At  iJiistoJ,  they  had  rather  anticipated  some  of 
Col.  O'Meai'a's  points,  as  tliey  had  a  class  ui  connection  with- 
the  faculty  of  engmeei'ing,  but,  unlortunately  it  was  not 
compulsory.  He  considered  the  defects  of  university  courses 
weie  not  entii'eJy  due  to  the  profes.sors,  but  to  the  engiueei's 
themselves.  Engineering  employei-a  in,  England  wanted 
traiined  men  at  much  too  early  an  age.  The  noimal  coui-se 
in  most  of  the  Enghsh  universities  extended  over  three  years, 
whereas  m  Geniiany  and  the  United  Sta.tes  a  penod  ot  four- 
yeai's  wa^s  insisted  upon.  At  Bristol  they  had  a  "  sandwich  " 
scheme  which  was  working  very  well.  He  thought  they 
should  n6t  attempt  to  introduce  too  much  into  the  course,  as 
too  much  theory  was  dangeious.  It  was  an  absolute  meces- 
tuty  that  an  engineer  should  have  a  knowledge  of  foi-eign 
languages.  There  was  no  need  to  know  the  rules,  but  every 
technical  man  should  be  able  to  render  mto  Enghsh  the  semse 
of  Erenoh  oi'  GeiTuan  engineeiing  publications. 

Principal  Coles  was  of  opinion  that  the  education  of  tihe 
engineer  must  be  broadened  to  include  administration  and 
social  work.  In  these  days  of  strikes  and  industrial  unrest  it 
was  absolutely  essential  that  the  engmeer  should  know  all 
about  sociology.  The  whole  question  would,  however,  depend 
vei-y  largely  upon  the  relationships  between  employers  on 
the  one  hand,  and  schools  and  colleges  on  the  other. 
Business  men  in  South  Wales  were  con  sideling  a  scheme 
which  would  enable  the  future  engineer  to  obtain  the  advan- 
tages of  one  of  the  finest  systems  of  education  in  the  whole 
coimtrj'.  He  hoped  the  co-operative  system  mentioned  in 
the  paper  would  be  very  largely  adopted  in  this  counti-y,  aa 
the  pairVtime  education  of  the  engineer  at  evening  schools, 
after  long,  laborious  hours  during  the  day,   was  to  be  de-. 


Prof.  David  Eobertson  was  in  full  agreement  with  the 
author's  plea  for  the  inclusion  of  commei-cial  and  economic 
instruction  in  the  courses  of  training  laid  down  tor  the 
engmeer.  For  some  years  he  had  felt  the  desu'abihty  of  it, 
but  had  been  deterred  from  making  any  proposals  because 
he  did  not  feel  able  to  make  snfliciently  definite  statements 
of  what  was  required,  or  of  where  a  suitable  teacher-  could 
be  obtained.  Col.  O'Meara's  pa,per,  with  its  schedule  of 
time  and  detail  of  the  coui-ses,  was  a  very  great  help  indeed 
towards  overcoming  the  first  difficulty.  If  one  hour  per 
week  were  set  aside  for  the  pmpose  they  would  have  about 
aO  houi-a  during  the  session.  If  this  were  done  for  two 
sessions,  and  half  the  course  were  covered  in  each,  all  the 
lectures  being  attended  by  students  in  both  the  third  and 
second  year's  courses,  they  would  get  60  hours.  Neither  of 
these  would  very  seriously  interfere  with  the  technioa.l 
traming  at  present  given.  Perhaps  the  gi^eatest  difficulty 
would  be  that  of  obtaining  a  really  good  teacher.  On 
the  one  hand,  the  best  men  would  be  too  fully  occupied  with 
commercial  work  to  afford  the  tune,  and,  on  the  other  hand, 
instruction  by  a  second-class  man  might  prove  of  only  doubt- 
ful value.  He  was  not  acquainted  with  the  "  co-operative 
courses"  mentioned  in  the  paper-,  but  thought  that  such  a 
scheme  would  be  more  suitable  for  training  ci-aftsmen  and 
works  managers  than  for  giving  the  much  wider  study  re- 
quired by  the  engmeer.  Any  attempt  to  keep  the  scholastic 
instruction  within  the  limits  of  the  problems  encountered 
in  the  vporks  duiing  the  preceding  week  must  restrict  it  to 
a  very  Innited  range,  and  must  tend  to  make  it  of  a  very 
discmaive  kind.  Manufactm-era  did  not  appreciate  the 
value  of  a  college  education,  with  the  result  that  they  got 
left  behind  in  many  dii-eotions.  How  many  electrical  manu- 
facturing firms  had  been  able  to  manufactui-e  induction 
motors  without  first  importing  from  the  Continent,  either 
the  designs  themselves,  the  men  to  make  them,  or  the 
machines  from  which  to  copy  them?  Even  so  late  as  at  the 
outbreak    of    war,    what    prbportion    of    their   deaignera   of 


electrical  machinery  (ho  did  not  include  draughtsmen  and 
understudies)  were  oif  British  origin?  This  condition  of 
affairs  must  be  "  never  again,"  but  it  would  be  inevitable 
unless  they  trained  a  very  much  larger  number  of  men  very 
highly  on  the  theoretical  as  well  as  on  the  practical  side. 
They  would  not  get  those  men  miless  manufact-uiiers  offered 
sufficient  inducements  to  attract  them  away  from  less  useful, 
but  more  remunerative,  careers.  The  engineer  had  to  woi-k 
with  his  brain  rather  than  with  his  hands.  His  value  to  the 
community  arose  not  from  what  he  himself  made,  but  from 
the  work  perfoi-med  by  many  others  acting  under  his  direc- 
tion, which  work  they  would  not  be  able  to  accomplish  by 
themselves  without  that  direction. 

Prof.  Saxby  expressed  wai-m  appreciation  of  the  paper,  and 
was  in  hearty  agi-eement  with  the  main  points  raised,  and 
also  with  the  sentiments  expres.-^ed  by  Principal  Coles.  He 
agreed  that  the  .study  of  modern  languages  was  of  great 
impo;rtance,  especially  to  the  electrical  engineer,  in  view  of 
the  important  problems  which  of  late  had  been  develope<l 
in  Germany. 

Mr.  R.  McIlroy  .<niggested  that  the  schedule  which  de- 
taUed  the  length  of  time  to  be  allotted  foil-  the  study  of  the 
different  subjects  should  be  revised,  as  undoubtedly  it  was 
too  .short.  The  .study  of  foreign  languages  was,  in  his 
opinion,  the  most  unportant  point  raised  in  the  paper.  He 
considered  that  in  order  to  bi-ing  the  appUcations  of  Col. 
O'Meara's  paiper  to  those  who  could  not  aft'ord  to  pay  the 
necessary  fees,  the  old  method  of  ap'prenticeship  would  have 
to  be  resorted  to. 

Bt. -Lieut. -Col;  W.  A.  J.  O'Meara,  in  reply,  said  that  he 
did  not  for  one  moment  .suggest  that  all  the  subjects  could 
be  adequately  taught  m  the  short,  period  mentioned  in  the 
paper.  It  waf?  quite  clear  that  it  would  not  be  possible  for 
one  lecturer  to  cover  all  the  subjects.  Even  in  provincial 
towns  there  were  young  accountants,  young  -solicitors,  and 
young  banisters  who  would  be  quite  prepared  to  give  valu- 
able lectures  which  would  be  of  con.siderable  as.<!istanoe  to 
students.  As  to  fees,  he  anticipated  that  quite  a  small  fee 
only  would  be  expected. 


ELECTRIC     WELDING. 


The  adjourned  disouission  on  Mr.  T.  T.  Heaton's  paper  (an 
abstract  of  which  appeared  in  our  issue  of  Pebruary  7th)  was 
resumed  on  Eriday  last  at  the  Institution  of  Mechanical 
Engineers. 

Mr.  S.  G.  Martlew  explained  that  conscientiousness  and 
sound  judgment,  combined  with  wide  knowledge  of  metals, 
were  absolute  essentials  of  the  ail-round  operator.  Dark  mica 
cut  oft'  heat  rays  very  effectively,  but  its  opacity  obscured 
the  vision,  so  that  the  eyes  w-ere  better  guarded  by  combtna,- 
tions  of  glass  capable  of  nullifying  injurious  emissions.  In 
the  case  of  rays  of  the  electric  ai'c,  the  ulti-a-violet  wea-e 
absorbed  by  dark  green,  the  infra-red  by  deep  ruby,  and  the 
shield  should  be  completed  with  smoked  lead  glass,  proteoteti 
by  plain.  These  fom-  layers  of  glass  should  be  arranged  in 
the  order  named,  counting  from  the  worker's  eyes.  The 
skin  of  the  operator  and  of  those  near  to  extensive  welding 
jobs  should  be  Jhickly  covei'ed  with  heat-  and  current- 
resisting  ma,terial.  The  object  to  be  welded  should 
always  be  eaa-thed,  thus  lessening  the  chances  of 
aliock.  In  the  w-elding  of  vessels  subject  to  pressure  and 
heat  changes,  his  expei-ience  inclined  him  to  favour  the 
electric  process.  He  instanced  a  fractured  steel  valve  body 
for  supej-heated  .steam,  w-hich  was  several  times  oxy-aoety- 
lene  welded,  but  sub.sequent  pressuiie  tests  disclosed  oozing; 
soundness  was  finally  attained  by  employing  the  electi-ic  arc. 
A  defective  superheater  header,  |  in.  thick,  was  sucoes.sfuUy 
treated  with  Low  Moor  h'on  pencils  beaiing  a  D.c.  of  450 
amps,  at  175  volts.  After  pa.ssing  a  hydrauhc  test  to  255 
lb.  per  sq.  in.,  this  had  for  months  been  under  a  daily  work- 
ing pres-sure  of  170  lb.  per  sq.  in.  Remarkable  results  with 
somewhat  simflar  apparatus  were  reported  fi'om  Canada,  in 
the  ftiaipe  of  repairs  to  fumac^tube  cracks,  which  were 
actually  accomplished  while  the  boiler  was  carrying  125  lb. 
per  sq.  in.  steam  pressure.  By  careful  working  of  the  elec- 
trode, a  thin  skin  was  first  laid  over  the  leak,  and  the  water 
thus  being  stopped,  the  weld  was  built  up  in  the  ordinary 
w-ay.  The  .speaker  then  showed  slides  illustrating  the  Equirp- 
ment  and  Engineeiing  Co.'s  plant  which  he  had  j-eoentiy 
tried. 

Ml-.  R.  C.  Macdonald  said  that  whilst  the  papers  did  not 
daim  any  advanta.ge  for  one  sj'stem  over  another,  his  experi- 
ence had  been  that  in  every  instance  in  which  he  used  the 
oxy-acetj-lene  process  for  the  welding  of  locomotive,  land, 
and  mai-ine  boilers,  they  failed.  With  electric  welding  he 
had  had  no  such  failures,  although  he  admitted  that  his  ex- 
pe,iience  with  the  electric  process  had  not  been  so  great  aa 
with  the  other.  He  would  hke  a  httle  more  information  on 
the  welding  of  copper;  he  had  been  trying  to  weld  cracks  in 
copper  fire-boxes,   and  had  not  been  suoc-essful. 

Sir  Henry  Fowler  did  not  at  present  see  how  building  up, 
apai-t  from  welding,  could  be  done  with  copper,  because, 
owing  to  the  heat  conductivity  of  the  copper,  the  heat  got 
away  too  quickly.  That  had  been  experienced  in  experi- 
ments. 

Mr.  John  Adamson  pointed  out  that  the  electnc  welding 
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process  could  more  quickly  be  learned  by  an  unskilled  work- 
man than  tile  osy-acetylene  process.  Another  difference  was 
that  the  electric  process  was  more  local  in  its  effects,  and 
did  -notgive  the  same  trouble  due  to  oxidation  of  the  parts 
which  were  being  weldtnl  together  a^s  was  the  ca^e  with  the 
other  sys-teiu.  I'he  arc  i>rixvss  was  also  more  suitable  for 
thicker  plates  than  acetylene  welding.  The  question  of  test^ 
ing  welds  was  very  iuiporUmt,  and  a  method  was  wanted  by 
which  inspectors  could  judge  whether  the  weld  had  been 
properly  made  or  not.  The  papei-s  did  not  give  a  clear 
giiide  as  to  the  be^t  voltage:  then  there  was  the  question 
of  alternating  versus  direi-t  cun-ent.  Welding  was  very 
adaptable  to  mauy  proi-esses  of  manufactrue  which  could  not 
otherwise  Iw  carried  out  by  pwWously  known  processes. 
'Phere  woiild.  however,  liave  to  be  a  period  of  trial  and  erroi-. 
For  the  mouient  he  could  only  endQr.se  the  autlior's  vie.v 
that  it  was  desirable  to  put  only  experi.enced  operatoJ-s  on  to 
important  work. 

Mr.  F.  C.  HiBBERD's  opinion  was  that  the  development  of 
welding,  whidi  would  be  on  a,  very  large  -scale  during  the 
nest  few  years,  would  be  more  iu  the  direction  of  eUx-tric 
than  acetv-lene  welding.  Reference  was  then  made  to  the 
welding  of  the  damaged  parts  of  tlie  German  vessels  interne*! 
ill  the  U.S..\.  In  liis  opinion,  the  whole  secret  of  success 
with  electric  welding  depi>nde<l  uix)n  tenii>erature.  For 
every  kind  of  weld  tnere  was  a  critica.1  temperature  which 
was  the  coriwrt  one,  and  a  variaition  in  the  current  of  15 
junperes  was  quite  sufficient  to  cause  a  bad  weld.  If  the 
temperature  was  to<}  high,  there  was  a  segregation  of  carbon, 
which  led  to  slag  .sjx>bs  and  iiii|>erfect  work,  whilst,  on  the 
other  hand,  if  the  teinix^ratiiiv  wa.s  too  low  there  were  holes 
in  the  weJd,  wliich  were  equally  disii.strous.  The  whole  process 
depended  Uipon  being  able  t.o  maiiitain  automatically,  if  po.s- 
aible,  the  correct  temperature.  .Another  point  was  the  ex- 
treme importance  of  the  elec^trodes  being  of  suitable  metal, 
so  tiiat  they  were  not  adversely  affected  by  the  heat  of  the 
ai-c.  In  this  connection,  an  excess  of  manganese  to  compen- 
sate for  the  loss  in  the  electric  arc-  was  necessary.  Tlie  com- 
positjon  of  the  electrode-s  should  al.so  be  uniform,  and  makers 
should  periodically  test  them  to  en.sure  reliable  results. 

Mr.  T.  T.  He-ivtox  briefly  replied  to  a  few  ix>ints  raised  a.t 
the  p^e^^ous  meeting.  With  regard  to  electrically  welding  high- 
s))eed  steel  tips  to  tools,  tlie  shanks  of  which"  were  of  mild 
steel,  he  .said  he  could  not  give  definite  figures  of  the  limits 
of  temperature.  The  con-ect  tempera.ture  varied  for  different 
cJas.ses  of  steel,  but  with  a  little  exi^erietjce  the  operator  was 
able  to  judge  whetlicr  tlie  temperature  wa.s  coirect.  No  flux 
was  required. 


THE      5UPPLY     OF     SINGLE-PHASE      POWER 
FROM     THREE-PHASE     SYSTEMS. 


.At  Newcastle-upon-Tyne,  on  February  loth,  Prof.  Miles 
Walker's  paper  (an  abstract  of  which  appeared  in  our  issue 
(if  December  13th,  1918)  was  read  and  discussed  before  the 

N0KTH-E.4STERN     CENTRE     of     the    INSTITUTION     OF     ELECTRICAL 

Engineers.    , 

Mr.  Rosen,  in  opening  the  discussion,  said  that  he  had 
foimd  three-phase  furnaces  installed  all  ovea-  the  country, 
and  he  believed  the  users  were  moi'e  than  favourably  ini- 
pressed  witih  them,  both  in  design  and  in  operation.  It  was 
suggested  that  for  furnace  work  single-phase  was  better 
when  the  furnace  was  neiu-  to  the  generator ;  but  the  speaker 
preterred  three-phaee.  With  regaa-d  to  the  use  of  auxiliaa-y 
iiiachinei-y,   too,   auigle-pbase  was  the  more  compiicated. 

Mr.  BE.\r.D  thought  they  should  feel  proud  that  an  Engli.^i 
engineer  had  designed  an  apparatus  of  this  description,  be- 
ca.use,  in  this  country,  they  had  not  so  much  inducement 
to  produce  such  apparatus  as  was  the  ca.se  in  the  States. 
It  appeared  to  him  that  almast  the  most  important  part  of  the 
l>a.p©r  was  a  brief  stiitement  that  ^vith  an  ordinarv  machine 
20  per  cent,  of  sLogle-phaise  could  be  iLsed  without  anv 
danger.  In  that  distiict  they  had  more  than  100,000  kw. 
running  on  the  same  .system,  and  taking  a  large  number  of 
srngle-pha.se  load.s  without  additional  apparatus.  He  cited  a 
ca.se  where  quite  a  large  steel  furnace  wa.s  run  on  -single- 
pha.se  for  a  con.sidcrable  time  without  any  distm-banee  of  tlie 
systeiii,  and  it  was  projx^sed  at  the  pre.-icnt  time  to  take  on 
a  singli'-pha.se  furnace  of  1,0(«)  kw.,  and  they  were  quit^v 
certain  tliat  no  trouble  would  aaise.  Then  for  single-phase 
tia<-tion  they  had  to  give  about  2.(J00  kw.,  and  he  did  not 
think  they  would  liave  any  difficulty  in  supplying  it  with- 
out any  special  balancing  arrangement.  He  wondered 
whether  tihe  author's  balancer  could  run.  as  it  were,  in- 
verted. In  .'Vmerica  attempts  had  been  made  to  get  loco- 
motives taking  single-phaise  current  to  use  polyphase  motors; 
and  if  the  machine  could  be  run  to  produce  that  effect,  tiiere 
might  be  a  good   future  before  it. 

Mr.  C\RR  suggested  that  the  term  "  balancer,"  which  was 
very  freely  used,  was  a  wrong  one  for  that  machine;  else- 
where he  saw  that  it  was  called  a  "rotating,  balancing 
transformer."  and  that  was  the  right  name.  He  was  dis- 
appointed to  find  that  it  was  a  machine  designed  for  a 
special  purpose — to  keep  the  power  constant  for  a  furnace, 
and  that  for  traction  or  similar  purposes  the  machine  could 
Dot  b«  used. 


Mr.  Clothiei^  refen-ing  to  the  supply  of  a,  sdngle-phase 
current  from  a  three-phase  machine,  said  there  was.  a  large 
sjstem  of  furnaces  in  the  Midlands,  and  there  tlie  cunienb 
was  taken  tram  all  the  three  pha«\s.  It  was  part  of  tihe 
switching  problem  to  mn  an  equal  number  .of  furnaces  on 
fsich  phase,  and  thei-cby  obtain  a  balance  without  any 
apparatus. 

Mr.  Ellis  ssiid  that  at  South  Shielcls  they  had  a 
single-i>hase  sj'stem  for  hghtiiig  purposes,  at  '2,100  volts, 
transformed  to  110  and  'M)  volts;  they  had  for  power  u.")0 
volts  D.c.  A  few  years  ago  he  attempted  to  work  the  single 
and  the  tliree-plia.se  on  the  same  machine.  He  had  the  wingle- 
phaso  machine  rewound,  and  it  was  now  an  exact  doulile 
of  the  lhree-pha.se.  He  then  put  thcju  on  to  one  .set  oJ'  bus- 
bairs.  ajid  t<x>k  a  .snigle-phas<>  .supply  from  thjit  for  the  light- 
ing l(xi<l.  -As  the  three-i>lia.se  worked  with  earthed  neutrals, 
he  iliti-oduced  a  transfonner  betwi-en  the  bus-bars  and  tlie 
systejii. 

Mr.  Jackson  thought  the  value  of  the  balancer  was  not 
so  great  neai-  a  large  power  station  or  system,  but  that  it 
might  allow  of  electric  furnace.-;  being  developed  in  a  mow 
remote  di.strict.  oi-  at  the  end  of  a  feeder. 

Prof.  Walker,  briefly  i^eplying  to  the  discu.ssion,  said  he 
could  not  tlieiTc  discuss  the  relative  values  of  single-p]ia««' 
vrsus  three-phase  furnaces.  He  was  brought  into  the  iiiatt<'r 
luxmust^  of  an  objec-tion  to  single-phase,  and  it  was  his  pait- 
to  remove  that  olijeotion.  One  point  he  mentiouetl  iu  favour 
of  the  .sv.stem  was  tlie  economy  in  the  consumption  of  nw- 
boiKs  :is  coiuiXiiW  vith  the  three-phase  sy.stem. 


THE     EMCOL     D.C.     MOTORS. 


In  oui-  is.sue  of  January  Uth,  1918,  we  fully  described  the 
"  Eiiicol "  sj'stem  as  applied  to  a.c.  motel's.  The  designers. 
Messrs.  P.  A.  MosSAi'  and  H.  C.  E.  Jacoby,  have  now 
developed  this  patent  for  apphcation  to  D.c.  motor.?,  and  we 
recently  inspected  a  50-h.p.  d.c.  motor  built  under  this 
patent,  which  is  illustrated  herewith,  the  view  being  taken 
from  the  commutator  end.  The  aiTangement  is  of  extreme 
simplicity ;  as  shown  in  the  aooompanying  sectional  drawings, 
timnels  or  ducts,  i  and  E,  are  «iet  in  the  magnet  ring,  which 


Fig.  1. — Totally-enclosed  Emcol  d.c.  ."jO-h.p.  Motor. 


surrounds  the  motor,  or  in  other  words,  the  yoke  is  cast  in 
two  annular  lings  held  togethea-  by  a  number  of  distance 
pieces  u  D,  which  form  the  walls  of  the  tunnels.  Eacli 
ring  carries  half  the  tiux.  Altei-nate  tunnels,  1 1,  break 
through  into  the  inside  of  the  motor.  The  end  cover's  are 
made  with  half  as  many  holes  ns  there  are  tunnels  in  the 
body,  .so  that  those  tunnels  uliicli  have  pa-ssages  p  into  the 
body  are^  blocked  to  external  air;  the  remaining  half  form 
holes  straight  through  the  yoke,  through  which  air  from 
a  fan   f  is  passed. 

The  internal  hot  air  circidates  tJhrough  the  tunnels  in  a 
complete  closed  circuit,  passing  through  the  motor  and  back 
through    the  tunnels,    as  indicated   by    the   arrows. 

The  motor  is  totaUy  enclosed,  that  is  to  say,  no  air  cam 
pass  from  the  outaide  to  the  inside  of  the  motor.  The 
coobng  air,  passing  through  the  alternate  tunnels  in  the 
yoke  and  out  again,  does  not  enter  the  motor,  but  merely 
cools  the  carcase.  By  this  a.rrangement  the  effective  cooling 
surface  of  the.  motor  is  greatly  increased,  and  it  is  clauued 
for  the  invention  that  the  output  of  the  motor  when  totally 
enclosed  by  the  "  Emcol  "  method  is  the  same  as  that  of 
the  standard  open-type  motor  of  the  same  size  and  design  of 
armature  and  fields.  Tlie  only  extra  material  required  is 
the   material   uaed  by   the    walls   of    the   tunnek,   ajid    the 
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addition  of  a  fan;  this  material,  in  the  case  of  a  50-h.p. 
motor  rvmniiig  at  640  r.p.m.,  weighs  about  3  cwt. 

As  pi'oof  of  this  a  standard  50-h.p.  Westinghouse  motor 
wa.s  L'iiosen,  and  a  new  body  and  end  covers  were  fitted 
to  jt.  The  anna.tui-e,  fields,  and  poles  were  not  in  any  way 
aJt«ed.  ajid  this  motor  is  the  one  which,  after  alteration, 
we  illustrate  m  fig.  1.  The  motor  was  fan-ventilat-ed  before 
alt«?ra,tion  to  the  "  Emcol  "  type,  so  that  it  fanned  one  of 
the  most  diftioult  ciiscs  to  deal  with. 

The  power  taken  by  the  faji  is  very  email;  light-kad 
meatiurcmehts  made  with  the  fan  on,  and  also  with  the 
fan  taken  off,  gave  .48  KW.  for  the  ix)\ver  absorbed  by  the 
fan,  that  is,  approximately  1  per  cent,  of  the  input.  By 
the  use  of  a  more  efficient  fan  this  could  be  reduced  to  the 
negligible  figure  of  h  per  cent. 

We  give  below  (fig.  3)  the  restilts  of  a  6-hour  test,  which 
show  that  the  motor  when  converted  to  "  Emcol  "  type  will 
give  50  H.p.  within  the  limits  allowed  by  the  British  Stan- 
dardisation Rules. 

The  ajmature  of  this  motor  was  not  the  best  suited  for 
the  "  Emcol  "  type,  because  there  was  very  little  ventilation 


ELECTRICITY     SUPPLY     IN     AUSTRALIA. 


We  are  indebted  to  the  courtesy  of  Mr.  H.  R.  Harper,  cdty 
electrical  engineer,  Melbourne,  for  a  copy  of  a  BiU  rek/ting 
to  the  constitution  of  a  body  of  Electricity  Commissianers, 
and  the  powers  and  duties  thereof,  in  connection  with  the 
State  of  Victoria.,  which  will  be  of  interest  to  our  readers  in 
view  of  the  recommendations  in  the  Report  of  the  Commitr- 
tee  appointed  by  the  Board  of  Trade  to  consider  the  question 
of  electric  power  supply  in  Great  Britain,  providing  for  the 
aippointment  of  five  electricity  commissioners  to  regulate  the 
generation  and  distribution  of  electricity. 

The  Bill  is  the  outcome  of  a  caj-eful  investigation  of  the- 
possibility  of  utihsing  the  immeni*  brown  coal  deposits  in 
the  State  for  the  production  of  power  on  a  large  .scale.  The 
Bill,  which  became  law  in  December  last,  w-ill  enable  the 
Ctovemment  to  appoint  Commissioners  to  proceed  on  nationaj 
lines  with  the  utilisation  of  these  coal  resources,  and  the 
distribution  of  electricity  throughout  the  State.  The  con- 
struction of  a  pow-er  houise  on  the  brown  coal  fields,  and  the 
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Fig.  2. — Arrangement  of  Air  Circulation  of  Emcol  D.C.  Motor. 


either  to  the  inside  of  the  core  or  to  the  armature  coils;  the 
armature  was  covered  to  prevent  the  dirt  which  is  carried 
into  the  motor  when  fan-ventilated  from  colleoting  in  the 
interstices  of  the  winding.  This  cannot  happen  in  a  totally 
enclosed  motor,  and  the  designers  claim  that  by  ventilating 
tie  arma.tm'e  refeiTed  to  above,  the  output  when  arranged 
as  an  "  Emcol  "  motor  could  be  increased  to  60  or  70  H.P. 
wi-thin   the  tempejature  limits  of  50  deg.  C. 

The  sucoess  of  these  tests  shows  that  it  is  possible  to  pro- 
duce totally  enclosed  motors  up  to  60  H.P.  at  a  manufacturing 
cost  not  more  than  5  per  cent,  above  the  cost  of  the  open 
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Fig.  3. — Temperature-rise  Curves  of  50-h.p.  Motor. 

type.  Enclosed  motors  up  to  '200  h.p.  can  be  produoedcom- 
mertially,  which  is  an  enormous  advance.  Before  the  intro- 
duction of  the  "  Emcol  '  patent  it  was  generally  considered 
that  50  H.P.  was  the  limit  of  the  totally  enclosed  motor  for 
commexcial  production,  as  above  this  output  the  size  and 
cost  became  prohibitive. 

Although  motors  have  been  mentioned  throughout,  it  ia 
obvious  that  the  invention  is  equally  apphcable  to  generators. 
The  system  admits  of  indefinite  expansion,  and  the  inventors 
claim  that  by  an  elaboration  of  the  method  provided  for  in 
the  patents,  dynanaos  of  500  h.p.,  or  even  more,  can  be  built 
totally  enclosed  on  a  commercial  basis.  From  our  observar 
tions,  we  consider  that  a  real  advance  has  been  made  in 
dynamo  design,  perhaps  the  most  notable  since  the  introduo 
tion  af_  inteinxDles. 

Inquirifia  respeotiiig  the  paitenta  should  be  addressed  to 
the  Enclosed  Motor  Co.,  Ltd.,  40-44,  Holbom  Viaduct,  E.C.I. 


necessary  overhead  hnes  to  Melbourne  at  110,000  volts,  a 
distance  of  90  miles,  will  involve  the  expenditure  of  about 
'2  miUionis  stei'ling,  indusive  of  the  cost  of  opening  up  the 
mine. 

An  Advisory  Committee  on  Brown  Coal  in  Victoria,  which 
consisted  of  Messrs.  Clements,  Harper,  Stone,  and  HeiToan, 
repoite/l  in  September,  1917.  to  the  then  Government  and 
advised  the  establishment  of  a  power  house  at  Morwell, 
capable  of  generating  a  large  supply  of  electricity,  and  ti-ans- 
mitting  it  to  Melbourne.  The  Committee  made  certain 
estimates  of  the  cost  at  which  this  power  could  be  supphed, 
and  these  costs  were  all  lower  than  the  costs  of  the  Mel- 
bourne City  Council  or  the  Melbourne  Electric  Supply  Co. 
for  producing  power  for  their  own  consumers. 

The  Committee  estima.ted  that  the  demand  in  the  Metro- 
politan area  to  be  provided  for  by  the  year  1921  would  be 
approximately  50,000  KW.  (exclusive  of  the  Railway  demand). 
Of  this  quantity,  about  '26,000  kw.  coiild  be  supplied  by  the 
City  Cotincii  and  Melbourne  Electric  Supply  Co.  without 
additions  to  their  present  generating  oaijMoity.  It  was 
evident  that  if  these,  supphers  could  obtain  electricity  at  a 
lower  rate  than  it  would  co.st  them  to  generate,  they  would 
immediately  become  bulk  consumers  for  the  balance  from 
the  State  power  house  at  Morwell,  with  the  strongest  prob- 
ability of  taking,  sooner  or  later,  all  their  supply  from  the 
MorweD  plant. 

It  is  estimated  that  by  1925  the  demand  will  have  grovm 
to  97,000  KW.,  assuming  the  electrification  of  the  cable  tram- 
ways. The  demand  Would  probably  amount  to  between 
80,000  and  90,000  kw..  excluding  railway  and  tiamway  load. 

The  Advisory  Committee  pointed  out  that  limitaitions  of 
space,  cooling  water,  coal  carriage,  and  storage  facilities,  &c., 
made  it  undesirable  that  the  Melbourne  City  Council  or  the 
Melbourne  Electric  Supply  Co.'s  ix>wer  houses  should  be 
further  extended. 

In  Victoria.,  in  the  Metropolitan  area,  alone,  there  are 
four  different  systems  of  .supply.  The  Melbourne  City  Coun- 
cil has  a  thi-ee-phase  and  single-phase  ^.c.  .50-cycle  system, 
as  well  ae  direct  cun-ent;  the  Melbourne  Electric  Supply  Co. 
has  a  sin  sic- phase  50-cycfei  .system;  the  railway  power  house 
at  Newi^rt  will  have  a  threxvphase  25-cyc3e  .system;  the 
North  Melbourne  and  Essendon  scheme  has  a  direct-current 
.s-ystem.  There  are  various  small  systems  of  electric  supply 
in  various  portions  of  the  country  districts,  and  many  of 
theae  show  the  isa.me  diversity  that  exists  in  the  city  _  of 
Melbourne.  Any  of  these  may  be  a  nucleus  round  which 
mav  grow  up  a  comparatively  large  new  system. 

The  new  .4ct  creates  a  body  to  be  called  "  The  Electricit>' 
Commissioners,"  who  will  have  supervision  of  all  electrical 
undertakings;  bei  ohao-ged  in  particiilar  with  the  work  a,t 
MorweD,   and  ha.ve  auoh  other  powers  as  will  enable  them 
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to  rmneAy.  as  far  as  practicable,  and  to  prevent  any  further 
•  lovelopmeiit  ol'  waste,  ineffioicmcy,  and  sucU  anomalies  aa 
have  been  pointed  out. 

The  Electricity  Commissioners  will  also  have  p<">^or  to 
consider  other  scheiaes.  such  as  the  Kiewa  River  sc-heine. 
and  to  proscribe  the  conditions  under  whioli  they  should 
genenite  [lo^er.  They  will  have  power  to  invastigatio  all 
iiuestioiis  relatiiij^  to  the  development  of  t-xi-'sting  and  the 
■  rcation  of  new  elwtriial  gouerating  sta.tions  and  supply 
undertakings.  ,T-uthorit>-  to  approve  or  reject  them,  and 
juithoritv'  to  require  that  euch  proposals  conform  to  standards 
laid  dowij  by  them.  The  enoouragenjont  of  the  use  of  elec- 
triv.ity   wdl  aLai  Ih>  one  of  their  chief  functions. 

'["ho  Act  proNndos  for  th<»  res-iunption  by  the  State  of  all  land 
in  the  neighbourhoixl  of  the  proposed  power  house,  and 
within  a  substantial  radius  thereof,  and  for  the  taking  of 
such  land  as  is  required  for  ti-ansniission  lines  and  eub- 
atations. 

It  appears  that  immediate  action  is  impera.tive  to  provide 
for  the  growing  requirements  of  electrical  energy  in  the 
Motropohtan  area.  The  Melbourne  City  Council  has  practi- 
cally reached  the  limits  of  its  generating  capacity  on  its 
present  site.'  The  Meiboume  Elc-otric  Supply  Co.  is  in  much 
the  same  iwsition,  yet  new  consumers  are  constantly  de- 
manding to  be  connec-tod;  and  the  need  for  establishing  a 
power  «iieme  on  a  large  scsile  is  thus  apparent.  The  Elec- 
tricity Commissioners  will  have  power  to  have  plans  and 
specifications  prepared  immediately  they  are  appointed. 
These  plans  and  specifications  -ivill  then  be  submitted  to  the 
most  competent  electrical  expert  in  the  Empire  for  overhaid 
and  such  revision  as  he  thinks  necessary. 

There  are  75  electricitj*  .supply  undertakings  operating  in 
Victoria,  (including  the  Meti-opolitan  area),  with  72  generat- 
ing stations,  having  an  average  -size  of  568  kw.  There  are 
three  s>-gtems  of  generation,  but  only  one  frequency;  five 
D.c.  and  4  a.C.  generating  voltages,  and  eleven  distributing 


The  Act  is  confined  to  the  constitution  of  the  body  of 
three  commissioners  and  the  definition  of  their  powers  and 
duties,  with  incidental  amentlments  in  the  law  relating  to 
electric  light  and  powor.  Their  tenure  of  office  is  limited 
to  seven  years,  but  any  commis-sioner  may  be  reappointed. 
Provision  "is  made  for  "the  removal  from  office  of  any  com- 
missioner for  absence  from  dtity,  &c.  The,  Commissioners 
are  to  administer  the  Electric  Light  and  Power  Act,  1915, 
to  deal  with  the  Morwell  scheme,  to  set.  up  standards  and 
organise  electiicdty  supply  throughout  Victoria,  carry  out 
surveys  of  coal  and  water  power,  promote  the  use  of  elec- 
tricity (especially  for  industrial  purposes),  recommend  legi.s- 
la'rion.  erectand  work  electrical  undertakings,  supply  elec- 
tricity in  bulk  or  to  individuals,  and  cajry  on  ancillary 
busine«a}s.  take  land  by  agreement  or  compulsorily  a.t  Mor- 
weLl  and  (wth  the  approval  of  the  Ciovernor  in  Council)  for 
nith(>r  undertakings,  mako  rules  for  the  examination  and 
licensing  of  wiremen,  and  recommend  to  the  Governor  re- 
gulations with  regard  to  the  use  of  electricity  and  the  work- 
ing of  electric  tramways.  Ample  powers  are  provided  for 
taking  wayleaves,  altering  _  wa.teir-courses,  &c...  and  penalties 
are  prescribed  for  obstruction  offered  to  or  interference  with 
the  work  of  the  Commisfdoners.  The  clauses  of  the  Act  are 
very  det<Ti!ed  and  comprehensive,  and  it  w-iU  be  seen  that  the 
Board  of  Commissioners  is  armed  with  the  widest  adminis- 
trative and  executive  powers,  a.s  contemplated  in  the  report 
of  the  Committee  on  Electric  Powea-  Supply  of  the  Board 
of  Trade,   and  the  Electrical  Trades  Committee. 


NEW  PATENTS  APPLIED  FOR,   1918. 

(NOT   TET   PUBLISHED.) 

Compiled  expressly  (or  thlt  journal  b;  MieBKl.  SirTON-JONll,  O'Dbll  anb 
STZPBIN8  (succe&son  to  W.  P.  ThompAon  &  Co.,  of  London),  Chartered 
Patent  Agents,  186,  High  Holbom,   London,  W.C.  I. 


2,841.  "  Electric  ignition  apparatus  for  internal-combustion  engines."  H. 
W.   F.   Ireland  &   H.  Lucas.     February  5th. 

2,846.  "  Devices  for  varying  point  of  ignttion  in  electric  ignition  appa- 
ratus." Akt.  Ges.  Brown,  Boveri  et  Cie  February  Sth.  (Germany, 
February  5th,   1318.) 

2.875.    "  Dynamo-electric  machines."     H.   F.   A.v.phlett.     February  Sth. 

2,882.  "  Means  for  securing  electric  conducting  wires  to  their  insulators." 
H.   Marsicano.     February  5th. 

2,886.  "  Dynamo-electric  apparatus  for  car  lighting,  &c."  H.  Coaies  and 
('.   A     Martin.     February  5th. 

2,901.  "  Intermittent  rotary  motions  of  electric  motors  for  actuating  feed 
motions  on  planing  machines,  ic."  E.  Stirk,  G.  Stirk,  J.  G.  Stirk  &  R. 
briRK.      February    6th. 

2,916.  "  Electric  storage  batteries  or  accumulators."  Fuller  Accumulator 
Co.   &  T.   Johnson.     February   6th. 

2,920.  "  Control  of  ignition  of  internal-combustion  engines."  J.  A.  Cole 
AND    HuMBER,    Ltd.      February   6th. 

2.922.  "  Dynamos  and  magnetos."  M.  S.  Conner  Si  C.  C.  Puckette. 
February  6th. 

2.923.  "  Floating  electric  generating  plant."  G.  H.  Bennett,  W.  Gaunt 
AND  W.  Gotch.     February  6th. 

2,928.  "  Apparatus  for  notching  or  punching  core-plates  for  dynamo- 
electric  machmes,  &c."  Lancashire  Dvnamo  &  Motor  Co.  and  R.  S. 
McLeod.      February    6th. 

2,962.  "  Iron  cores  for  induction  coils."  J.  S.  MoLLERHOj.  February  6th. 
(Denmark,    February    6th,    1918.) 

2.966.  "  Electric    heaters    or    radiators."     A.    Pritsker.      February    6th  _ 

2.967.  "  Combined  electric  fixture  support-coupler  and  electric  «onnector 
therefor."     G.    Lacev    (administratrix    of    I.    H.    Steven).      February   7th. 

1^.976.     "  Rotating    contacts."      A.    G.    Ionides.      February    6th 

3.983.  "  Electrical   ceiling,  &c.,   fittings."     H.   J.   Bein.     February   "th 

2.984.  "  Memoranda  or  writing  appliance  for  telephones."  J,  M.  Hat- 
terslev.      February    7th. 


2.987.  "  Filting.i  for  temporarily  nuiunting  or  connecting  electric  lights  " 
J.   Beis.     February  7th. 

2,993.  "Electric  push  switches."  K.  J.  II.  Hill  &  M.  J.  KAnwr.. 
February  7th. 

3.024.     "  .'itoragc    b.itterics    for    elcctricilv."      G.    F.    Cnmii.      I'Vl.ru.iry    7th. 

3.035  "  Electric  switches."  li.  N.  Brav,  and  Hkav,  Mahkham  &  Rtiss. 
Ffbruary  7th. 

.3,oa9.  "  Inlermpling  cleclriral  circuits."  F.  C.  K.  Marks  (Sphldoil 
l;icctrical    Co.,    U.S.AJ.      February   7th. 

3.047.  "  Electron  discharg.^  devices."  Briii.mi  riinMsoN-llcii  ston  l'i>. 
((ieneral  Electric  Co.,  U.S.A.)     February  7th. 

3.061.  "Shades  or  reflectors  for  inondesoent  electric  lamps,"  Bkii.\nkia 
Lamp   &  AccBSSORlES  Co.    &   R.   Cox.     February   7th. 

3,076.  "Dynamo-electric  machines  of  variable  pole  number."  F.  ('kfh)\. 
FVbniary   7th. 

3,078.     "  Electric    lampliolders."      A.    WlllTK.      Febni.iry    7th. 

3,087.  "  Electrically-oporatK)  water  meter."  A.  W.  Emp.son.  February 
7lh. 

3.113.    "  Sparking    plugs."     L.    E.    Suthkrland.      February    Sth. 

3,136/7.  ■'  Starting  and  synchronising  synchronous  dynamo-electric 
m.^chines."     R.    E     Grime   and    Mather   &    Platt.     F'cbruary   8lh. 

3,142.  "  Electrical  steering  gear."  J.  Macintosh  &  M.  Walker.  Febru- 
ary 8th. 

5,154.  "  Electrical  device  for  determining  winners  of  sports  events."  II. 
Dlc.can  &  W.   H.  L.   Dver.     February  8th. 

3,158.  "  Telephone  instruments."  V.  Ambero  St  Western  Electric  Co. 
February  8th. 

3.161.  "  Telephone  systems."  E.  A.  Laidlaw  and  Siemens  Bros.  &  Co. 
February  8lh. 

3,168.    "Current  collectors  for  street  cars."     A.  B.  Upham.     February  8lh. 

3,181.  "  Magneto-electric  machines  for  internal-combustion  engines.'  M. 
S.   Conner   &   C.   C.    Puckette.      February   lOlh. 

3,187.     "  Sparking    plug."     A.    L.    Redrup.      February    lOlh. 

3.190.  "  Carrier  for  shades  of  electric  lamps."  \V.  J.  Gormlv.  February 
10th. 

3,212.  "  Holders  for  gas  or  electric  lamp  shades  or  reflectors."  J.  Bhown. 
February  10th. 

3,218.    "  Electric    tramcar    apparatus."     K.    Matslmoto.      February    10th. 

3.222.  "  Electrophones."    L.    P.    Langton.      February    10th. 

3.223.  "  Dynamo-electric  machines."  Enclosed  Motor  Co.,  H.  C.  E. 
Jacobv  &   P.  A.   H.   Mossay      February   10th. 

3,226.  "  Device  for  breaking  electrical  connection."  R.  Manning.  Febru- 
ary 10th. 

B.23I.  "  Electrodes  for  vacuum  discharge  devices."  British  Thomson- 
Houston   Co.     (General   Electric  Co.,   U.S.A.)     February  10th. 

3,247.    "  Electric  arc  lamps."     H.  B.  Gkvlls  &  \V.  Heape.     February  10th. 

3,351.  "  Device  for  varying  point  of  ignition  in  electric  ignition  apparatus." 
^kt  Ges.  Brown,  Boveri  et  Cie.  February  10th.  (Germany,  February  9th, 
1918.)  .     .  . 

3,2.52  "  Devices  for  varying  point  of  ignition  in  electric  ignition  appara- 
tus."    Scintilla.      February    10th.      (Germany.    February    9th,    1918.) 

3.253.  "  Electromagnetic  heating  apparatus."  Soc.  des  Moteurs  Salmson 
(Svstime   Canton-Unni).      Febru.iry   10th.      (France,    December   18th,   1918.) 

.3  263.     "Electric    motor-control    systems."     R.    F.    Bellamy.      February    lOlh. 

3,280.     "  Eh>ctrode    and    fastner."     E.   E.    Greville.      February    lllh. 

3.286.  "  Method  for  making  buttons  of  electric  light  switches,  &c.,  lumi- 
nous."    W.   H.   Atkinson.     February  11th.  ' 

3.301.     "  Electric  step-bv-step  mechanism."     C.   L.   Walker.     February   llili 

3.355.  "  Receiving  circuits  tor  wireless  telegraphy."  H.  J.  ].  M.  i)k 
REr.NAULD   de   Bellbscize.     February    11th.     (France.   June  26th,   1917.) 

3,361.  "  Miichine  for  electric  welding."  '  A.  F.auke.  February  Ihli. 
(France,    February    11th,    1918.) 


PUBLISHED   SPECIFICATIONS. 


The    oumbera   in    parentheses    are    those    under   which    the    specifications    will 
be   printed  and   abridged,  and   all  subsequent  proceedings  will  be  taken. 
X91T. 

15,837.  Electrical  transformers.  F.  E.  Berry.  October  3()th,  191". 
(122,431 .) 

17,017.  Contact-breaking  device  for  m.vgneto  ignition.  G.  A.  Chaillit-v. 
June  5th,  1917.     (116,879.) 

18X8. 

.'>79.  Electric  apparatus  for  purifying  and  Di.siNFtCTiNG  aik.  \V.  J. 
Calder.     (August   10th,   1918.)     (112,438.) 

776.  Electro  lifting  magnets.  Steel,  Peech  &  Tozer  and  II.  E.  Bowen. 
January   14th,   1918.     (122.239.) 

839.  Electric  batteries.  A.  B.  Conolly  &  C.  C.  Ellison.  January  15lh, 
1918.     (122,240.) 

1,047.  Earthing  devices  for  electric  oil-break  switches.  A.  Reyrollc 
and   Co.,   F.   Coates  &   J.   Mirrey.     January  18th,  1918.     (122.413.) 

1,101.  Magneto  driving  arrangements  for  inteunal-combustion  engines. 
A.   W.   Wall.     January  19th,  1918.     (122,452.) 

1.329.  Railway  train  controlling  systems.  McKenzie,  Holland  &  West- 
inghousc  Power  Signal  Co.  (Union  Switch  &  Signal  Co.,  U.S.A.)  January 
23rd,    1918.      (122,471.) 

1.330.  Railway  signalling  controlling  systems.  McKenzie,  Holland  and 
Westinghouse  Power  Signal  Co.  (Union  Switch  &  Signal  Co.,  U.S.A.)  Janu- 
ary  23rd,    1918.     (122,472.) 

1,376.  Cooling  of  dynamo-electric  machines.  P.  A.  H.  Mossay,  H.  C.  E. 
Jacoby  &   Enclosed   Motor  O.     January  24th,  1918.     (122,478.) 

1,407.  Electric  igniter  for  combustion  motors.  K.  Jaeggi.  January 
24th.   1917.     (112.949.) 

1.621.  Starting  apparatus  for  use  with  internal-combustion  engines  and 
other  power  shafts,     a.  I.  Odier.     January  28th,  1918.     (122.494.) 

1,896.  Electric  furnaces.  A.  E.  White  (Industrial  Electric  Furnace  Co., 
U.S.A.).     February  1st,   1918      (122,283.) 

2,348.    Switch  apparatus  for  use  more  especially  with  the  lighter  kinds 

OP    electric    AiPLIANCES,    SUCH    AS    ELECTRIC    HAND    LAMPS    AND    THE    LIKE.       Efandem 

Co.   &   A.    H.   Williams.     February   9th,   1918.      (122,511.) 

2.394.  Electrical  apparatus  for  thb  heating  of  ,^iquids.  H.  C.  Sanders. 
February   11th,   1918.      (122,288.) 

2.549.  Centrifugal  TYpfe  of  mercury  cut-out  for  DYNAMO-BLEtnRlcAL 
machines.     B.   N.   E.   Dufty.     February   13th,  1918.     (122,290.) 

2,676  Electric  conductors.  Fuller's  Wire  &  Cable  Co.  and  G.  Fuller. 
February    14th.   1918.      (122,295.) 

3,013.  Enclosed  electric  bells.  J.  B.  Eder  &  British  Agencies,  Ltd. 
February   20th,    1918.      (122,520.) 

3.395.  Speed  regulators  for  electric  motors.  British  Thomson-Houston 
Co.  (General   Electric  Co.,  U.S.A.)     February  26th,  1918.     (122,305.) 

3,577.  Method  of  CENr.RATiNG  prfssure.  Westinghouse  Electric  &  Manu- 
facturing Co.     March  31st,  1917.     (U4,S27.) 

3.656  Lamp  mountings  for  electric  light  projectors.  Steward-Warner 
Speedometer   Corporation.     June   19th.    1917.      (117.804.) 

3,842.  Apparatus  for  the  electrical  separation  of  suspknded  particles 
FROM  CASF.ous  BODIES.  Huntington,  Hebcrlein  &  Co.  and  H.  C.  Bingham. 
March   5th.   1918.     (122,534.) 

5.094  Control  of  l.^mp  cji-tuits  used  on  motor  cycles,  motor  cars,  and 
THE  LIKE.     A.  H.  Midgley  &  Vandervell  &  Co.     March  22nd.  1918.     (122.088 ) 

5,560.  Electric  switches.  H.  Lucas  &  W.  C.  Turner.  March  30th,  1918. 
(121,8&?.) 
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TO  "ELECTRICAL  REVIEW"  READERS. 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  is 
continuing  to  increase  so  rapidly  that  it  is  impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ludgate  Hill, 
London,  B.C.  4. 


Rarely  has  a  Government  Bill  been  so  anxiously  awaited, 
and,  when  published,  so  little  appreciated,  as  that  which 
provides  for  the  establishment  of  a  new  Ministry — the 
"  Ministry  of  Ways  and  Communications,  and  for  purposes 
connected  therewith " — which  was  introduced  into  the 
House  of  Commons  on  Wednesday  last  week.  The  Bill  is 
designed  "for  tfie  purpose  of  improving  the  means  of, 
and  the  facilities  for,  locomotion  and  transport,"  and  em- 
powere  the  Minister  to  take  over  all  powers  and  duties  of 
any  Government  Department  relating  to  railways,  tram- 
ways, waterway.s,  roads,  harbours,  and — the  supply  of 
electricity  !  Apart  from  the  repetition  of  the  foregoing 
statement  in  the  same  paragraph,  this  is,  we  believe, 
with  one  exception,  the  only  direct  reference  to  electricity 
supply  in  the  text  of  the  Bill.  Of  all  the  diverse 
interests  immediately  affected  by  the  Bill,  only  one  has 
expressed  approval  of  its  aims — the  Waterways  Association, 
the  champion  of  a  forlorn  hope — whose  only  prospect  of 
achievement  certainly  lies  in  State  ownership.  Bitter 
opposition  is  being  organised  by  the  motor-vehicle  interests, 
Manchester  Ship  Canal,  and  the  Mersey  Docks  and  Harbour 
Board,  and  there  is  a  general  fear  lest  the  proposed  Minister 
— Sir  Eric  Geddes — being  a  railway  man,  shall  subordinate 
the  interests  of  his  other  cares  to  those  of  the  railways.  The 
Bill  is  regarded  as  a  long  step  in  the  direction  of  the  nationali- 
sation of  the  railways,  a  process  which  could  apparently  be 
tompleted  by  an  Order  in  Council,  and  the  prospect  is 
regarded  with  universal  alarm — except,  perhaps,  by  the 
social  istically  inclined.  The  powers  conferred  upon  the 
Minister  are  of  the  most  arbitrary  and  autocratic  descrip- 
tion, practically  without  limit,  except  in  respect  of 
municipal  tramway  undertakings,  which  cannot  be  acquired 
by  compulsion.  Rates,  fares,  &c.,  can  be  altered  by  the 
Minister  at  will,  in  spite  of  existing  statutory  provisions  ; 
money  can  be  lent  or  granted  to  any  undertaking,  subject 
only  to  the  consent  of  the  Treasury. 

The  electrical  industries  are,  of  course,  intimately 
affected  by  the  Government's  proposals  in  almost  every 
aspect,  either  as  manufacturers  of  plant  for  use  in  the 
working  of  the  railways,  docks,  &c.,  or  as  users  of 
transport  facilities ;  but  at  the  moment  the  paramount 
consideration  is  the  question  of  national  electricity  supply  : 
what  is  being  done  by  the  Government  to  carry  out  the 
scheme  supported  by  the  Board  of  Trade,  snd  referred  to  so 
frequently  by  the  Prime  Minister  ?  To  what  draft  Bill 
did  Mr.  Lloyd  George  allude  last  week,  when  he  told  Mr. 
Smillie,  with  reference  to  the  more  efficient  utilisation  of 
coal,  that  the  Cabinet  had  just  passed  the  draft  ?  To  what 
Bill  did  other  remarks  refer  which  we  have  reported  from 
time  to  time  ?  To  this  ?— If  so,  there  is  indeed  but  little 
wool  to  show  for  so  confident  a  cry.    ., 

We  believe,  however,  that  this  is  not  the  case  ;  the  real 
Electricitv  Bill  is  in  course  of  preparation,  and  will  shortly 
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be  introduced  iuto  Parliament.  In  the  meantime, 
in  the  absence  of  even  a  shred  of  detail,  and  of  any 
indication  of  the  fJovernraent's  real  intentions,  it  is 
impossible  to  comment  on  the  matter  to  any  useful  purpose. 
All  that  we  can  say  is  that  if  the  electricity  scheme  is  to 
be  handled  in  this  way — subjected  to  the  cortrrol  of  a 
Department  which  is  not  yet  or«;anise(l,  and  which  will 
lie  charged  with  immense  responsibilities  bavins;  little  or 
nothing  in  common  with  electricity  supply — we  may  bid 
farewell  to  the  hopes  of  reform  which  we  had  cherished, 
and  resign  ourselves  to  the  inevitable  stagnation  which 
must  follow.  If  our  fears  are  justified,  not  only  the  elec- 
trical industries,  but  the  national  interests,  wilj  suffer  a 
disa.strous  set-back  by  the  inclusion  of  electricity  supply  in 
this  gigantic  scheme — an  undertaking  which  can  only  be 
tackled  successfully  by  a  Heaven-born  genius,  a  superman, 
such  as  this  century  has  not  seen. 

It  is  true  that  the  railways,  when  electrified,  will  be 
amongst  the  most  important  consumers  of  electrical  energy, 
and  that  they  afford  convenient  routes  for  transmission 
liiii'S  ;  also  that  the  extension  of  the  railless  trolley  system 
along  the  country  roads  offers  by  far  the  most  promising 
solution  to  the  problem  of  transport  for  agricultural  pro- 
ducts and  passenger  traffic  ;  and  it  is  alleged  that  the 
(ioverrunent  seriously  contemplates  great  developments  in 
the  electrification  of  main-line  railways.  But  all  this  will 
take  years  to  accomplish,  and  the  matter  is  of  the.most 
pressing  urgency — extensions  of  electricity  works  and  new 
power  stations  are  being  put  in  hand,  and  the  huge 
accumulation  of  arreare  in  electrical  development  must  be 
worked  off  as  quickly  as  possible.  We  earnestly  hope, 
therefore,  that  no  more  time  will  be  lost  in  giving  definite 
form  to  the  national  scheme,  and  especially  that  the 
appointment  of  the  Board  of  Electricity  Commissioners, 
with  adequate  powers,  will  be  carried  through  as  quickly  as 
possible. 


I.E.E.  Informal 
Meetings. 


In  our  "  Notes "  to-day  we  give  par- 
ticulars of  the  arrangements  which  have 
been  made  for  the  first  of  the  "  informal 
meetings  "  which  were  recently  mentioned  by  the  President 
as  being  in  course  of  organisation.  It  has  always  been 
observed  that  at  the  ordinary  general  meetings  of  the  Insti- 
tution the  speakers  are  drawn  mainly  from  the  ranks  of  the 
older  members  of  the  profession,  the,younger  men,  though 
often  invited  to  share  in  the  discussions,  preferring  to  act  the 
part  of  listeners.  Whether  their  silence  be  due  to  diffi- 
dence or  to  inexperience,  it  is  unquestionably  regrettable  that 
the  juniors  should  hang  back,  and,  in  order  to  remedy  this 
failing,  the  Council  decided  to  inaugurate  these  informal 
meetings,  at  which  the  junior  members  will  be  encouraged  to 
air  their  views  and  to  practise  the  art  of  debate.  Their 
elders  may,  indeed,  attend  the  meetings,  but  their  presence 
is  not  particularly  desired ;  the  arrangements  will  be 
entrusted  to  a  committee  of  juuiors,  who  will  select  the 
papers  and  occupy  the  chair  in  rotation. 

We  understand  that  between  the  paper  and  the  dis- 
cussion, there  will  be  a  short  interval  for  light  refreshments 
and  conversation,  a  novel  departure  which  will  add  variety 
to  the  proceedings.  From  the  interest  and  enthusiasm 
which  have  already  been  manifested  in  the  scheme  by  those 
most  directly  concerned,  there  is  every  reason  to  expect  that 
this  practical  effort  to  supply  the  needs  of  the  large  body  of 
members  comprised  between  the  Student  class  and  the 
full-fledged  professional  men  will  receive  a  hearty  welcome, 
and  will  prove  successful  from  the  start. 

It  will  be  noted  that  with  the  inauguration  of  "  informal 
meetings,"  yet  another  of  the   many  proposals  outlined  by 


Mr.  Wordingham  in  his  Presidential  address  in  1917  takes 
practical  shape.  The  list  is  by  no  means  exhausted,  and 
the  most  important  item  of  all — the  olitaining  of  a  Royal 
Charter-  appears  to  hang  tiro.  But  in  view  of  the 
remarkable  successes  which  he  has  ali'cady  attained  in 
carrying  his  programme  into  effect,  we  shall  continue  to 
hope  that  this  may  yet  prove  to  be,  as  we  said  K!  months 
agi>,  '•  the  crowning  achievement"  of  his  jicriod  of  office. 


The  Functions  of  a 


AVk   note  with    interest    in   our  lively 

_    .     ,  ,      young  contemporary  rFAeciriritc  the  fol- 

Trade  Journal.     ;      .  ^        j-^    •  i  i  ..  q  i 

lowing    editorial     remarks :  —     several 

readers  have  expressed  their  astonishment  at  seeing  des- 
cribed in  VEIcrtrinte  only  apparatus  of  foreign  origin.  On 
the  other  hand,  others  have  thanked  us  for  providing  them 
with  the  heating  elements — metaphorically  speaking — 
which  have  enabled  them  to  contend  with  the  horrors  of  the 
terrible  winter  that  we  have  just  passed  through."  The 
Editor  goes  on  to  say  that  he  would  gladly  have  described 
French  apparatus  first  of  all,  but,  unfortunately,  he  finds 
it  difficult  to  extract  the  necessary  information  from  French 
manufacturers,  whereas  British  and  American  firms  lia\e 
immediately  placed  at  his  disposal  full,  particulars  of  theii' 
products,  and  have  even  sent  him  actual  samples.  The 
reluctance  of  the  French  makers  to  accept  publicity  appears 
to  be  a  complaint  of  long  standing,  due  to  their  fear  of 
supplying  information  to  competitors ;  we  are  glad  to  see 
that  our  own  manufacturers  are  divesting  themselves  of 
this  erroneous  idea,  against  which  we  ha\'e  often  fought  in 
the  past.  That  it  is  erroneous  was  amply  demonstrated  by 
the  success  which  attended  the  efforts  of  our  (iermaii 
competitors  before  the  war — they  were  always  ready  to 
impart  infqijiation  with  lavish  completeness. 

But  at  the  moment  we  are  concerned,  not  so  much  with 
the  attitude  of  manufacfurers  towards  the  media  for 
publicity  which  are  open  to  them,  as  with  the  question  of 
the  functions  of  such  a  medium — a  trade  journal  such  as 
our  own.  Should  its  pages  be  open  only  to  home  products  ? 
or  should  it  describe  also  the  manufactures  of  foreign 
rivals  ?  We  have  often  considered  this  question,  and  have 
no  doubt  as  to  the  correct  reply. 

In  our  opinion,  it  is  our  duty  to  keep  our  readers 
as  fully  informed  as  possible  on  every  development 
in,  or  associated  with,  electrical  engineering  through- 
out the  whole  world.  That  is  the  only  policy  which 
conduces  most  efficiently  to  progress  in  our  own  industries — 
the  fact  is  undeniable.  The  dissemination  of  up-to-date 
information  is  one  of  the  most  important  functions  of  a 
trade  journal,  in  order  that  inventors  and  manufacturers 
may  know  what  they  are  up  against,  what  are  the  require- 
ments in  foreign  markets,  and  in  what  direction  thg  trend 
of  progress  lies.  Not  only  is  this  knowledge  necessary  in 
order  to  develop  export  trade,  it  is  equally  necessary  to 
retain  control  of  the  home;  markets,  for  what  is  found 
successful  abroad  will  soon  be  introduced  at  home,  if  not 
by  our  own  firms,  then  by  their  rivals.  Hence,  every 
progressive  manufacturer  is  anxious  to  know  what  his 
competitors  are  doing,  in  order  that  he  may  go  one  better  ; 
and  it  is  for  that  reason  that  we  keep  a  watch  upon  the 
foreign  technical  Press  and  publish  descriptions  of  new 
apparatus  and  installations  of  alien  origin. 

But,  it  may  be  urged,  if  we  derive  useful  information 
from  the  foreign  technical  Press,  shall  we  not  do  well  to 
withhold  such  particulars  from  our  own  Press  ?  There  is 
the  old  fallacy  again.  Granted  that  there  are  some  details 
of  manufacture .  that  should  not  be  revealed — -we  do  not 
wish  to  publish  Ihem  ,•  there  remains  an  abundance  of 
material,  the  publication  of  which  will  afford  no  a.ssistance 
to  the  rival,  while  it  will  be  of  immense  benefit  to  the 
maker  of  the  goods.  Again  we  draw  attention  to  the  practice 
of  our  enemies — not  only  before  the  war,  but,  in  neutral 
countries,  during  the  war ;  the  keynote  of  their  policy  was 
Publicity.  It  paid  them  handsomely,  and  it  will  pay  us 
still  better  in  the  times  that  are  before  us. 

Publicity  is  the  watchword  of  the  successful  manu- 
facturer;  jind-it  is  one  of  the  principal  functions  of  the 
trade  journal  to  assist  him  in  securing  it,  in  the  right  way 
^Hnd  in  the  right  quarters. 
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ELECTRICITY    SUPPLY    AT     BIRMINGHAM. 


For  some  yeare  before  the  war,  the  load  supplied  by  the 
Birmingham  Corporation  Electric  Supply  Department  had 
increased  at  a  regular  and  satisfactory  rate,  and  additional 
generating  plant  had  been  installed  from  time  to  time  to 
supply  the  increased  demand.  Just  prior  to  191-1:  the 
equipment  of  the  principal  generating  station  at  Summer 
Lane  was  completed  by  the  addition  of  two  5,000-kw. 
B.T.H.  tm-bo-alternators,  and  work  had  already  been 
commenced  upon  the  foundations  of  a  proposed  new 
generating  station  at  Xechells,  which  was  designed  for  an 
ultimate  capacity  of  100,000  KW.  Immediately  upon  the 
outbreak  of  war,  however,  all  further  work  in  connection 
with  the  new  generating  station  at  Xechells  was  stopped  at 
the  request  of  the  Government,  which  at  that  time  could 
not   have   foreseen   the   phenomenal  increase  in  the  load 


Fk;.  1. — Electeically-dbiven  Telpheks  at  Xechell.* 


which  soon  afterwards  took  place  at  Birmingham,  due  to 
the  demands  of  factories  engaged  on  the  manufacture  of 
all  kinds  of  munitions  of  war. 

Faced  with  a  rapidly-increasing  load,  which  in  the 
national  interest  had  to  be  supplied,  and  without  accommo- 
dation for  further  plant  in  the  existing  generating  stations, 
the  Electric  Supply  Department  decided  at  the  beginning 
of  1915  to  proceed  with  all  haste  with  the  erection  and 
equipment  of  a  temporary  generating  station,  which  was  to 
have  a  plant  capacity  of  10,000  kw.  This  temporary 
station  was  got  to  work  in  1915  in  record  time  (within 
nine  months),  but  proved  quite  inadequate  to  meet  the 
ever-increasing  demand  for  power,  and  extensions  bringing 
the  total  plant  capacity  of  this  temporary  station  up  to 
^2,000  KW.  were  taken  in  hand,  this  being  the  maximum 
amount  of  plant  which  could  be 'accommodated  on  the  site 
chosen.  These  extensions  were  completed  in  19 It!- 17,  and 
since  that  date  the  Birmingham  Corporation  has  been 
compelled  to  make  other  temporary  arrangements  for 
supplying  the  further  heavy  increases  in  load  due  to  the  war. 

The  site  chosen  for  the  temporai-y  generating  station 
adjoins  the  site  of  the  large  permanent  station,  work  upon 
which  is  now  again  being  commenced,  at  Xechells  in  the 
north-eastern  portion  of  the  city.  The  site  had  much  to 
recommend  it  ;  immediate  use  could  be  made  of  the  railway 
sidings  already  construcced  to  serve  the  permanent  station  ; 
it  fronted  on  to  the  Birmingham  and  Warwick  .Junction 
Canal  ;  ample  coal  storage  accommodation,  and  an 
excellent  ash  dump,  could  be  found  on  the  adjacent  site, 
whilst  at  a  later  date  the  feeders  connected  to  this 
temporary  station  could  be  lengthened  at  small  cost  and 
reconnected  to  the  new  permanent  station.  Further, 
the  station  was  near  to  the  .  centre  of  gravity  of  the 
load  to  be  supplied,  whilst  a  considerable  distance  separated 
it  from  the  nearest  dwelling  houses. 


The  land,  however,  was  "  made  ground,"  chiefly  dust- 
destructor  clinker  on  sand,  with  a  stratum  of  running  sand 
some  10  ft.  below  the  surface.  As  rapidity  of  construction 
and  strict  economy  of  capital  expenditure  were  essential,  it 
was  decided  to  construct  a  solid  concrete  raft  on  the 
surface  of  the  land,  and  to  erect  the  buildings  and 
machinery  on  this,  no  basement  of  any  sort  being 
arranged  for. 

The  buildings  themselves  consist  of  a  framework  of 
rolled  st«el  joists  and  angles,  the  roof  and  walls  being 
formed  of  corrugated  asbestos  sheets,  and  the  whole  making  a 
thoroughly  substantial,  weather-tight  structure  with  a 
minimum  of  dead  weight. 

The  power  station  as  it  exists  to-day  really  consists  of  two 
distinct  and  separate  stations  adjoining  one  another,  the 
first  station  containing  10,000  KW.  of 
plant  (the  amount  which  was  originally 
assumed  would  amply  meet  the  war 
needs  of  Birmingham),  and  the  second 
containing  12.000  KW.  of  plant,  which 
was  afterwards  found  to  be  urgently 
required,  and  which  in  turn  proved  in- 
sufficient to  supply  the  whole  of  the 
additional  load. 

The  general  lay-out  of  the  station 
is  shown  in  fig.  3.  p.  250. 

Xos.  1  and  2  boiler  houses  each  con- 
tain six  Babcock  it  A\'ilcox  marine- 
type,  water-tube  boilers,  with  super- 
heaters, each  boiler  being  fitted  with 
mechanical  chain-grate  stokers,  and 
having  a  normal  full-load  duty  of 
35,000  lb.  of  steam  per  horn-  at  a 
pressure  of  200  lb.  per  sq.  in.  gauge, 
superheated  to  a  total  temperature  of 
700°  F. 

P"  Two  "  Pi-at  "  chimneys  with  induced- 
draught  fans,  together  with  the  neces- 
sary dampers,  are  provided  for  each 
set  of  three  boilers,  the  normal  draught 
at  the  base  of  the  chimneys  being  1*1  in. 
of  water.  No  economisers  are  installed, 
but  feed- water  heaters  connected  to  the  exhaust  of  the  station 
auxiliaries  raise  the  temperature  of  the  feed  water  to  180°  F. 
Overhead  coal  bunkers  with  chutes  discharge  into  the 
boiler  hoppers,  and  the  bunkers  in  each  boiler  house  are 
supplied  by  two  electrically-di'iven  telphers  made  by  Messrs. 
Herbert  Morris,  Ltd.,  which  run  outlover  the, rail  way  track 


Fig.  2. —  Sukface  Condensebs. 

and  canal  to  a  coal  store  on  the  opposite  side  of  the  canal. 
These  telphers  are  fitted  with  ^-ton  grabs,  and  can  each 
deal  with  20  tons  of  coal  per  hour. 

An  external  view  of  the  boiler  house,  showing  the  over- 
head telphers,  is  shown  in  tig.  1. 

Two  reciprocating  and  four  turbine-driven  feed  pumps, 
each  having  a  capacity  of  25,000  gallons  per  hour,  are  in- 
Btalled  at  one.  end  of  the  boilerhouse  alongside  of  a  Permutit 


266 


THE    ELECTRICAL    EEVIEW.    [voi.  S4.  no.  2,154,  jukch  7, 1919. 


SECTION    ON    A    B 


SECTION    ON    C    D, 


Fia.  3,— Elevatioks  and  Plan  op  Nechells  (Temporary)  Power  Station. 
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water-soften inj;  plant,  whilst  the  feed  tanks  are  erected 
immediately  overhead. 

Xo.  1  engine  room  contains  two  5,000-K\v.  Westinghouse 
turbo-alternators,  and  Xo.  2  engine  room  contains  two 
(),000-KW.  B.T.H.  turbo-alt«rnators.  Each  of  these  sets 
runs  at  1,500  ii.p.ii.,  generating  three-phase  current  at 
5,000  volts  between  phases,  and  25  periods  per  second,  and 
they  are  complete  with  surface  condensers,  turbine-dri\en 
circulating-water,  air,  and  condensate  pumps,  together  with 
wet  air  filters  for  the  alternators. 

The  unusual  side-by-side  arrangement  of  the  condensers 
and  turbines,  with  overhead  main  exhaust  pipe,  is  shown 
in  figs.  2  and  4.  This  was  necessitated  owing  to  the 
absence  of  a  basement. 

Two  Belliss-PhanLx  380-KW.  D.c.  steam  dynamos,  one 
300-KW.  motor-generator,  and  one  300-kw.  rotary-con- 
verter are  installed  to  supply  the  induced- draught  fans, 
telphers,  stoker  motors,  station  lighting,  &c. 

Nine  natural-draught  wooden  cooling  towers,  supplied  by 
the  Davenport  Engineering  Co.,  are  erected  above  two  large 
circulating-water  reservoirs  adjacent  to  the  station.     The 


Each  of  the  alternator.s  is  protected  by  circulating- 
current  relays,  so  arranged  that  should  a  fault  occur  on  any 
part  of  the  alternator  stator  or  its  e.h.t.  connectious,  the 
alternator  main  switch  operates  and  disconnects  it  from  the 
bus-bars,  whilst,  at  the  same  time,  the  exciter  field  circuit 
of  the  alternator  is  broken. 

The  operating  panel  for  the  alternator  is  also  fitted  with 
a  small  switch  for  controlling  the  'goverhor  speeder  motor, 
whilst  in  front  of  each  of  the  alternator  panels  is  mounted 
a  Chadburn  telegraph  for  signalling  to  the  men  in  charge 
of  the  engine-room  plant. 

The  whole  of  the  ten  trunk  feeders  supplied  from  this 
station  are  of  the  split-conductor  type,  of  various  sections  : 
the  cables  used  are  six-core  with  the  cores  equally  spaced, 
the  two  split  conductors  forming  one  phase  not  being 
arranged  concentrically,  as  is  usually  the  case. 

One  of  the  trunk  feeders  which  runs  to  a  distant  suli- 
station  is  connected  to  a  bank  of  three  1,250-k.v.a.,  single- 
phase,  step-up  transformers,  supplied  by  Messrs.  Ferranti, 
I  ltd.,  and  is  run  at  a  pressure  of  20,000  volts  between 
phases.     The  others  are  run  at  5,00(t  volts  between  phases. 


FlOJ.   4.— TrRHO-ALTERNATOR,   SHOWING   ARRANGEHENT   Or   OVERHEAD    MAIN    EXHAIST    PiPE. 


make-up  water  for  the  towers  is  supplied  partly  from  an 
artesian  well  operated  by  a  motor-driven  air  compressor, 
partly  from  the  town  mains,  and  partly  from  purified  sewage 
effluent  from  the  filter  beds  which  adjoin  the  site.  The 
use  of  this  effluent  was  decided  upon  after  careful  ex- 
periment. It  has  proved  to  be  eminently  suitable  for 
condensing  purposes,  tending  to  prevent  the  formation  of 
scale  in  the  condenser  tubes  and  to  keep  them  clean.  No 
oflFensive  odour  can  be  detected,  and  the  aeration  of  the 
water  in  the  towers  effectually  sterilises  any  germs  that  may 
be  introduced. 

The  battery  room  contains  a  small  Tudor  battery  of  115 
cells,  having  a  capacity  of  20o  ampere-hours.  This  is  used 
chiefly  in  connection  with  the  electrically-operated  switch- 
gear,  but  it  also  supplies  a  number  of  emergency  lights  in 
the  station. 

A  large  part  of  the  main  e.h.t.  switchgear  installed  in  Xos.  1 
and  2  switch  houses  is  electrically  operated,  and  all  the  gear 
is  controlled  from  Xo.  1  switch  house,  where  all  the  A.c. 
and  D.c.  control  panels  are  erected.  The  e.h.t.  switchgear 
was  supplied  by  the  British  Thomson-Houston  ('o.,  Ltd., 
and  is  enclosed  in  moulded  stone  cubicles.  The  oil  switches 
are  chiefly  of  the  firm's  well-known  motor-operated  type. 


The  ring  mains  are  standard  type,  5,()00-volt,  three-core, 
0'15  sq.  in.  cable,  and  are  protected  by  overload  inverse 
time-limit  relays. 

The  whole  of  these'  trunk  feeders  and  ring  mains  were 
supplied  and  laid  by  Messrs.  Callender's  Cable  and 
Construction  Co.,  Ltd. 

The  planning,  erecting  and  setting  to  work  successfully 
of  a  station  such  as  this,  within  a  period  of  about  nine 
months,  must  have  meant  a  very  great  deal  of  hard  work  and 
anxiety  for  the  city  electrical  engineer,  Mr.  R.  A.  Chattock, 
who  not  only  had  some  specially  diflicult  engineering 
problems  to  solve,  but  who  was  also  working  against  time. 

The  Electric  Supply  Committee  .is  to  be  congratulated 
upon  the  bold  and  patriotic  manner  in  which  it  confronted 
and  dealt  with  the  grave  question  of  supplying  the  great 
munition  worlds  in  the  city  with  all  the  electrical  energy 
they  required  during  a  period  of  national  emergency. 

Our  thanks  are  due  to  Mr.  Chattock  for  placing  the 
foregoing  particulars  and  illustrations  at  our  disposal.  As 
willbe  seen  from  a  paragraph  in  our  "  Lighting  and  Power 
Notes  "  to-day,  he  is  at  present  engaged  upon  plans  for  a 
further  extension  scheme  of  still  larger  dimensions,  involving 
the  erection  of  a  power  station  on  an  entirely  new  site. 
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THE     MANAGER    OF    SIEMENS-SCHUCKERT    ON     THE    SITUATION. 


The  Germans  have  found  it  convenient  at  all  times  to 
possess  short  memories,  and  the  existence  of  the  Armistice 
has  served  to  accentuate  this  circumstance,  with  the  addi- 
tional consideration  that  they  would  like  the  Allies  also  to 
forget  the  past,  particularly  the  past  four  years.  This 
reflection  has  been  evoked  by  a  perusal  of  a. report  of  an 
interview,  published  in  a  recent  issue  of  the  Paris  Matiu, 
between  an  officer  in  one  of  the  Allied  Armies  and  Herr 
Henrich,  manager  of  the  Siemens-Schuckert  "Works.  The 
interview  may  be  divided  into  three  parts,  namely,  politics. 
Labour  and  Bolshevism,  and  the  revival  of  German  export 
trade. 

Dealing  with  the  tirst  problem,  Herr  Henrich  is  reported 
to  have  stated  that  it  was  an  error  to  believe  that  (German 
industry  had  had  an  influence  on  the  external  policy  of  the 
Empire,  and  that,  contrary  to  what  was  supposed  abroad, 
there  was  no  industrial  party  in  Germany  ;  industry  was 
scarcely  represented  in  the  (late)  Reichstag,  and  was  but 
little  occupied  with  politics,  and  industrialists  knew  nothing 
of  the  then  impending  wJar.  It  is  quite  true,  as  the  manager 
asserts,  that  no  industrial  political  party  existed,  at  least 
openly,  and  that  German  manufacturers  directly  participated 
to  an  insignificant  extent  in  the  former  Imperial  Parlia- 
ment ;  but  they  intend,  if  possible,  to  take  a  strong  hand 
in  politics  in  the  future.  The  influence  of  the  industrial 
interests,  however,  was  brought  to  bear  all  the  same  by 
indirect  methods — through  the  Central  Yerband  Deutscher 
Industrieller  (Central  Union  of  (iernian  Manufacturers) 
and  the  Bund  der  Industrieller  (Federation  of  ilanu- 
facturers),  which  are  the  greatest  combinations  of 
manufacturers  in  Germany,  which  have  just  been 
amalgamated  for  the  presentation  of  a  united  front 
on  political  and  economic  questions,  and  in  which  the 
interests  of  the  electrical  industry  were,  and  are.  repre- 
sented. If  the  industrialists,  through  these  and  other 
associations,  never  exercised  any  influence  upon  the  foreign 
policy  of  the  country,  how  is  it  possible  otherwise  to  explain 
the  sabre-rattling  of  some  years  ago — the  threat  of  war  at 
that  time — in  connection  with  iron-ore  concessions  in 
Morocco  and  the  Mannesmann  Brothers  ?  A  second 
instance  takes  us  back  still  further — about  15  years  ago — 
when  the  Imperial  Chancellor  made  serious  threats 
towards  Sweden  in  the  event  of  the -Swedish  Government 
placing  an  embargo  on,  or  considerably  reducing,  the 
exports  of  the  low-phosphoric  iron  ores  of  which  certain  of  the 
large  works  in  Rhenish-Westphalia  were  then,  and  are  now, 
in  great  need.  Had  there  been  no  indirect  pressure  on  the 
part  of  the  iron  and  steel  industries  in  these  two  cases,  no 
menaces  would  have  been  uttered  towards  Sweden,  and  no 
sabre-rattling  would  have  taken  place  in  regard  to  France 
and  Morocco.  So  much,  then,  for  the  German  theory, 
which  could  be  fuither  exposed  from  German  private 
documents  which  have  gained  publicity  during  the  war 
concerning  the  influence  exerted  by  the  great  manufacturing 
and  agricultural  Associations  on  the  Government  in  the 
past  four  years,  of  no  interest  being  taken  by  industrialists 
in  external  politics. 

We  pass  over  the  now  time-worn  legend  that  "  the 
German  nation  rose  to  defend  its  frontiers,"  and  come  to 
the  question  of  Bolshevism.  In  this  connection,  Herr 
Henrich  now  admits — but  only  now  that  conditions  are 
changed — that  the  Brest-Litovsk  treaty  was  a  serious 
mistake  ;  a  treaty  of  violence,  he  said,  did  not  reconcile 
the  two  nations :  it  served  the  purposes  of  Lenin. 
Marshal  Foeh,  in  his  opinion,  does  not  seem  to 
have  understood  this  historical  lesson.  The  plan  of 
Lenin  was  the  coalition  of  the  Russian  and  German  prole- 
tariats against  imperialism  and  capitalism  of  the  Entente. 
France  flattered  herself,  as  the  Germans  had  done,  that  she 
would  escape  the  fire.  The  Germans  had  created  a  zone  of 
neutral  countries  between  themselves  and  Russia  ;  France 
wished    to   create    autonomous   States   on   the   border   of 


Germany,  but  Herr  Henrich  remarked  that  neither  autoJ 
monous     States     nor    military    forces    circumscribed    tha 
Bolshc\-ik   danger,   which    must  be  throttled  on   the  spot' 
where  it  raged.     If  this  danger  were  averted  and  the  wages 
question  settled,  the  manager  was  of  opinion  that  German 
industry  would  recover.     On  the  matter  of  wages,  he  rightly 
stated  that  this  problem  was  arising,  or  would  arise,  in  all . 
the  Allied  countries.     It  was  necessary   for   the   Germanj 
workmen  and  employers  to  come  to  an  understanding 
soon  as  possible  ;  otherwise  the  depth  of  the  abyss  to  which! 
they  were  proceeding  could  not  be  measured.     An  effort  in 
this  direction  had  been  already  made  by  the  formation  of  j 
working  communities,  or  joint  committees  of  workmen  and  • 
employers  in  equal  numbers,  to  settle  the  wages  question 
and  the  economic  possibilities  of  industry.     This  was  the 
first   step   towards   an   industrial    Parliament    which    was 
desired,  in  wliich  workmen  and  employers  would  be  re))re- 
sented  in  equal  numbers,  and  which  would  devote  itself  to 
social   and   economic   questions    in    relation    to   industry. 
Apart  from  this,  Herr  Henrich  mentioned  that  the  workmen 
were  preparing  a  European  understanding  ;  that  there  was 
needed  a  European  understanding  between  employers,  and 
that  he  hojjed  this  would  be  established  without  delay. 

The  idea  of  an  agreement  between  employers  in  Allied 
countries  and  those  in  Germany  is  positively  astounding. 
It  is  a  further  confirmation  of  the  mentality  of  the  Germans, 
who  still  fail  to  understand  that,  except  where  absolutely 
necessary.  Allied  countries  will  neither  trade  with  Germany 
nor  enter  into  agreements  for  international  action  in  regard 
to  labour  and  social  questions.  Herr  Henrich  also  entered 
upon  dangerous  ground  when  he  expressed  himself  as  an 
optimist  in  respect  to  any  boycott  of  Germany.  If  the 
dangers  of  Bolshevism  and  wages  questions  wei'e  success- 
fully overcome,  and,  "  if  we  can  find  the  raw  materials, 
German  industry  will  be  able  to  recover  in  a  few  decades." 
The  manager  carefully  overlooks,  however,  the  intended 
rationing  of  raw  materials  by  the  Allies  in  so  far  as  their 
resources  are  concerned,  and  unless  the  Germans  and  the 
Russians  reach  a  mutual  economic  agreement  for  the  utilisa- 
tion of  the  great  mineral  and  other  resources  in  Russia,  the 
optimism  of  Herr  Henrich  probably  will  soon  change  to 
pessimism.  Concerning  the  loss  of  customers  throughout  • 
the  world,  he  stated  that  the  Germans  would  recover  them, 
because  the  products  which  the  world  had  been  unable  to 
obtain  from  (ierniany  during  the  war  had  not  been  bought 
elsewhere.  In  two  or  three  respects  this  assertion  is  correct, 
but  it  is  quite  untrue  in  many  lines  of  merchandise  which 
have  been  purchased  by  neutral  countries  from  Spain  and 
the  United  States  during  the  war,  particularly  by  South 
American  countries,  before  the  United  States  became 
a  belligerent.  Herr  Henrich  repeats  the  ancient  story 
about  the  perfection  of  German  equipment  and  technical 
methods  which  are  to  enable  the  Germans  to  deliver  good 
products  at  low  prices,  whilst  the  German  tariff  and  the 
quality  of  the  goods  are  to  open  the  world's  markets  to  them 
again. 

If  Herr  Henrich  had  studied  the  iron  and  steel  situation 
in  Germany  and  the  general  course  of  labour  movements 
there,  it  is  probable  that  he  would  not  have  been  so  con- 
fident as  to  the  future.  The  loss  of  Alsace-Lorraine  and 
Ivuxemburg,  and  the  preferential  claim  on  a  large  <|uantity 
of  the  production  of  German  coal  which  will  be  exercised 
by  the  Allies  for  quite  a  number  of  years  hence,  have 
reduced  German  industrially  to  a  fourth-rat«  power.  Iron 
and  steel  react  on  mechanical  and  electrical  engineering,, 
shipbuilding,  and  other  industries,  and  not  even  Sweden  and 
Spain,  who  themselves  are  determined  to  develop  their 
industrial  resources,  could  prevent  Germany  from  a 
permanent  loss  of  a  very  large  percentage  of  manufacturing 
trade.  It  is  only  Russia  which  could  save  (iermaiiy  from 
industrial  disaster,  and  it  should  lie  in  the  hands  of  the 
Allies  to  frustrate  any  attempt  in  the  direction  of  the* 
mutual  amalgamation  of  these  interests  which,  as  some 
Germans  hope,  would  lead  to  another  war  30  years  hence, 
\rith  totally  different  results  from  those  which  are  now  on 
record. 
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RECONSTRUCTION:     THE    TIME     FOR    CLEAR 
THINKING     AND     STRAIGHT     TALKING. 


Bt  frank  J.  MAURICE. 


Some  years  ago  the  writer  had  the  good  fortune  to  be 
associated  in  some  of  his  work  with  M.  Flourence  Giiitton, 
the  well-known  French  civil  engineer,  and  learned  from 
him  of  his  successful  introduction  of  the  Taylor  system 
into  France,  and  of  the  excellent  results  obtained  there  in 
one  works  after  another.  From  then  to  the  present  time 
the  writer  has  accumulated  information  as  to  the  extension 
of  that  system  to  the  leading  engineering  and  other  works 
in  the  United  States  and  in  (termany,  and  has  taken  every 
opportunity  of  endeavouring  to  impart  to  others  his  eonvivtion 
that  "  Scientific  Management  "  is  the  keynote  of  the  problem 
of  industrial  reconstruction  in  this  country.  This  problem 
may  be  briefly  stated  as  follows  : — So  to  increase  production 
and  lower  labour  costs  that  labour  may  receive  satisfying 
compensation — as  higher  wages,  &c. — without  prejudice  to 
a  fair  interest  on  capital. 

The  formation  of  a  society  to  investigate  the  subject 
was  foreshadowed  recently  in  these  columns,  and  subse- 
quently the  Industrial  Reconstruction  Council  took  the 
matter  iip,  and  called  a  Conference  on  February  27th, 
when  Major  E.  A.  Fells,  R.B.  (Assistant  Director, 
Efficiency  and  Costs  Section,  Ministry  of  Munitions), 
lectured  on  "  Scientific  Management,''  and  in  the  brief  time 
at  his  disposal  outlined  some  of  the  principal  features  of  the 
system — such  as  accurate  time  study,  functional  foreman- 
ship,  planning  room,  &c.  An  interesting  discussion  followed, 
and  the  outcome  of  the  -conference  was  a  proposition  by  the 
chairman  that  (1)  a  series  of  some  half-a-dozen  conferences 
on  the  subject  should  be  arranged,  or  (2)  that  a  separate 
society  should  be  formed  to  deal  with  the  matter,  the  first 
proposition  being  decided  upon  for  the  moment.  It  is  very 
desirable  that  electrical  manufacturers  and  works  managers 
should  obtain  particulars  of  these  conferences-  from  the 
organising  secretary  (Lieut.-Col.  E.  Pottinger,  D.S.O.)  of 
the  Industrial  Reconstruction  Council. 

It  has  often  been  stated  that  the  war  was  one  of  "  work- 
shops," but  it  is  little  realised  that  in  the  days  when  the 
Boche  was  able  to  throw  dozens,  or  even  hundreds,  of  shells 
into  our  lines  to  every  one  that  we  sent  over,  if  teas  /he  Tai/lor 
xystem  in  (itrmany  which  was  gii'ing  him  his  output.  The 
Taylor  system  was  extensively  in  use  in  Germany  before  the 
war,  and  in  the  early  days  of  the  war  opportunity  was  still 
found  further  to  extend  the  system  for  munitions  production. 

It  is  worthy  of  note  that  at  the  present  time  not  a  single 
works  in  this  country  employs  this  system,  a  few  experi- 
ments in  task  work,  with  a  bonus  and  other  advanced-pay 
systems,  being  almost  all  there'  is  to  our  credit  in  this  con- 
nection, while  the  essentials  of  the  system — accurate  unit- 
time  study,  functional  foremanship,  standardisation  of  opera- 
tions, planning-room,  &c. — are,  so  far  as  the  writer  is  aware, 
non-existent.  There  is  still  a  considerable  amount  of  pre- 
judice, even  in  so-called  well-managed  works,  against 
American  methods,  but  when  the  statement  is  made,  based 
on  the  evidence  of  those  who  have  worked  under  and  over 
the  Taylor  system,  that  production  is  increased  thereby 
from  200  to  400  per  cent.,  the  claim  made  at  the 
beginning  of  this  article,  that  the  system  is  the  keynote 
of  industrial  reconstruction,  will  eventually  have  to  be 
investigated  by  every  progressive  industrialist. 

In  the  discussion  following  the  Conference  on  Feb.  27th, 
there  was  exhibited  a  tendency  to  confuse  the  question  of 
increasing  production  with  the  method  of  distributing  the 
increasing  profits  accruing  as  between  employer  and  employe. 
The  two  questions  are  entirely  separate  ;  and  while  there 
may  be,  and  is,  much  difference  ef  opinion  as  to  how  the 
profits  should  be  distributed,  there  is  no  difference  of 
opinion  as  to  the  necessity  for  increasing  production — not 
merely  that  profits  may  be  increased  or  maintained,  but  in 
order  to  assure  to  the  nation  a  continuance  of  its  industrial 
life  at  all. 

To  quote,  in  conclusion,  from  one  of  Dr.  Taylor's  books 
("  Shop  Management,"  by  Frederick  Winslow  Taylor, 
M.E.,  Sc.D.)  :— 

"  It  is  safe  to  say  that  no  system  or  scheme  of  manage- 


ment should  be  considered  which  does  not,  in  the  long  run, 
give  satisfaction  to  both  employer  and  employe,  which  does 
not  make  it  apparent  that  their  best  interests  are  mutual, 
and  which  does  not  bring  about  such  thorough  and  hearty 
co-operation  that  they  can  pull  together  instead  of  apart." 
And  again :  "  What  the  workmen  want  from  their 
employers  beyond  anything  else  is  high  wages,  and  what 
employers  want  from  their  workmen  most  of  all  is  a  low 
labour-cost  of  manufacture.  These  two  conditions  are 
not  diametrically  opposed  to  one  another,  as  would  appear 
at  first  glance.  On  the  contrary,  they  can  be  made  to  go 
together  in  all  classes  of  work,  without  exception,  and, 
in  the  writer's  judgment,  the  existence  or  absence  of  these 
two  elements  forms  the  best  index  of  either  good  or  bad 
management." 


GREATER     LONDON     ELECTRICITY     SUPPLY. 


The  agenda,  paper  of  the  London  County  Council  for  March 
4tli  contained  an  interesting  report  by  the  Special  Commit- 
tee on  London  Electricity  Supply,  setting  out  tables  to  enablti 
comparison  to  be  made  of  the  present  position  of  the  elec- 
tricity supply  for  Greater  London  with  that  obtaining  befoi-e 
the  war.  Readers  of  the  Electrical  Review  will  recollect 
that  the  L.C.C.  used  to  pubUsh  suih  statistics  annually  at  a 
cost  of  about  Is.,  the  last  issue  being  for  the  completed  re- 
turns of  1913-14,  i.e.,  in  the  case  of  the  undertakings  owned 
by  companies  the  returns  were  made  up  to  Deceibber  31st, 
1913,  and  for  the  local  authorities  up  to  March  31st.  1914. 
The  figures  now  published  in  less  detail  ai'e  made  up  for  the 
companies  to  December  31st.  1917,  and  for  the  local  autbori- 
ties  to  March  31st,  1917.  A  few  of  the  undei-takings  owned 
by  companies  outside  the  County  of  London  have  not  pro- 
vided returns,  but  whilst  this  is  to  be  regretted,  it  is  con- 
sidered that  such  returns  are  not  of  sufficient  importance  to 
affect  the  figures  as  a  whole,  or  the  general  conclusions  to 
be  drawn  from  them,  whilst  further  delay  w'ould  have  been 
occasioned  if  it  had  been  decided  to  hold  up  the  ava^ilable 
figures  until  every  one  of  the  undertakings  had  furnished 
the  desu-ed  infoimation.  No  figures  aire  given  to  indicate  the 
capital  expenditure  incurred,  to  the  date  of  the  retm'ns.  and 
in  many  other  iiespects  the  statistics  -will  fail  to  afford  the 
very  full  information  which  the  well-known  annual  pub- 
lication had  previously  provided.  Whether  this  may  eventu- 
ally be  issued  is  not  indicated;  the  war  has  upset  the  re- 
gularity of  many  things,  and  useful  as  this  regular  issue  haa 
been,  it  may  not  be  found  possible  immediately  to  resim:o 
its  publication. 

Statements  a^-e  appended  to  the  report  showing  sepairately 
for  local  authorities  and  companies  a  coinpaiison  between 
the  years  1913  (or  1913-14)  and  1917  (or  1916-17)  undei-  the 
following  heads — maximmn  demand  in  kilowatts,  numbeir 
of  units  sold,  generating  costs  per  unit  sold,  and  revenue 
per  unit  sold. 

The  following  figures  summaa-iso  the  position  in  the  two 
periods  as  regards  the. undertakings  covered  by  the  tables:  — 


Local  authorities. 

Companies; 

InLondoo. 

Outside 
London. 

In  London. 

Outside 
London. 

Total. 

Max.  demand     .■-  -,  .g,« 

67,700  KW. 

41,618  KW. 

117,288  KW. 

4,509  KW. 

281,115  KW. 

82,776  KW. 

41,628  KW. 

141,994  KW. 

7,384  KW. 

273,782  KW. 

Increase  per  cent.     . . 

■21-2 

0 

21-1 

63-8 

18-4 

UnitBsold            ..|;^}3 

12S,>-27,ao8 

88,339,491 

195,143,252 

6.489,827 

413,799,928 

180,909,084 

100,090.508 

254,800,894 

16,689,412 

55J,489,898 

Increase  per  cent.     . . 

46-1 

13-2 

■  30-6 

167-3 

33-5 

Load    factor    per  J 1913 

20-8 

24'2 

20 

17-3 

21 

cent.           . .  1 1917 

25 

27-4 

20-6 

26-8 

■     23-2 

Increase  per  cent.    . . 

4-2 

3-2 

0-5 

8-5 

2-2 

Generating    costs    ,g,;. 

£293,602 

£231,130 

£510,862 

£31,679 

£1,067,223 

5&J,157 

394,658 

952,145 

83,158 

2,014,118 

Per  unit  sold       . .  {  }^}^ 

•57d.    . 
•77d. 

•66d. 
1-Old. 

•63d. 
•90d. 

l-17d. 
l-19d. 

•63d. 
•89d. 

Increase  per  cent.     . . 

35-1 

f.3 

42-8 

1-7 

41-a 

Revenue    ..        ..  \^^ 

£946,075 

£579,961 

£1,943,653 

£124,169 

£3,593,858 

1,224,264 

671,704 

2,462,476 

221,220 

4,579.664 

Per  unit  sold       . .  ]  }^}| 

l-83d. 

l-66d. 

2-39d. 

4-59d. 

2-lld. 

l-62d. 

l-72d. 

2-32d. 

3isa. 

2-Old. 

Increase  per  cent.     . . 

-ir5      • 

a-6 

-2-9 

—21-7      ■ 

— => 

It  W'ill  come  as  a  surprise  to  our  rea'ders  to  see^  that  the 
bottom  right-hand  figuie  actually  proves  a  5  per  cent,  re- 
duction in  the  revenue  i^er  unit  sold  for  1917  as  compared 
with  1913,  although  duiing  the  same  period  the  generating 
costs  had  gone  up  41.2  pex  cent. — the  comparative  figures 
when  published  for  1918  may  not  be _  so  favourable  to  the 
consumers,  but  the  result  now  shown  is  highly  creditable  to 
the  engineering  staffs  of  the  London  undertakings;  the  load 
having  gone  up  by  33.5  per  cent,  is  a  significant  factor;  on 
the  other  hand,  the  load  factor  is  seen  to  have  grown  only 
by  2.2  per  cent. 

The  most  noticeable  reduction  in  price  is  on  the  totals  of 
the  companies  outside  the  county  boundaries,  viz.,  21.7  per 
oent.,  although  the  excellent  figures  for  the  local  authorities 
in  London  oannot   be  too  highly   praised,  starting,   aa  they 
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did,  with  a,  very  much  lower  figure  in  1913,  and  effecting  the 
economy  on  a  total  revenue  of  greater  magnitude  than  the 
coD^pajUes   outside    London. 

Turning  to  the  details  of  the  figures  for  the  local  authorities 
in  London,  the  most  conspicuous  success  has  been  achieved 
by  Woolwich,  whose  maximum  demand  has  increased  by  '207 
per  cent.,  and  the  units  sold  by  553  per  cent.,  whilst  generat- 
ing costs  and  revenue  per  unit  sold  have  been  reduced  by 
22  per  cent,  and  44  per  cent,  respectively;  to  turn  out  over 
26  million  units  with  a  load  factor  of  nearly  45  per  cent,  in 
1917,  against  4  million  units  in  1913,  is  indicative  of  real 
hard  work  and  a  very  strenuous  activity.  The  output  is 
only  surpassed  by  one  other  boroueh,  viz..  Stepney,  whose 
total  is  given  as  27  miUion  units.  Woolwich  alone  has 
succeeded  in  reducing  its  generating  costs,  and  Mr.  Keats, 
the  boiough  electrical  engineer,  and  the  members  of  his 
staff,  are  to  be  heartily  congratulated.  Ba'tersea  and  Pulham 
have  each  increased  the  number  of  unit-  sold  by  over  100 
IJer  cent,  (as  the  two  boroughs  aie  linked  up  by  trunk  mains 
it  is  not  clear  whether  some  .part  of  tb<;  energj'  may  have 
been  recorded  twice,  first  being  sold  in  bulk,  and  subsequently 
by  the  other  authority  to  the  consumers) ;  in  the  column  of 
generating  costs  Bermondsey  shows  an  increase  of  116.7  per 
cent.,  whilst  under  the  heading  of  revenue  per  unit  sold 
Woolwich  has  the  only  1917  record  under  Id.,  with  a  figure 
of  0.91d.,  Poplar  and  Stepney  following  with  1.06d.  and 
1.16d.  resi)ectively. 

Dealing  with  the  London  companies  on  similar  lines,  the 
return  shows  that  the  South  Metropolitan  Co.  has  an  in- 
creased maximum  demand  of  108.5  per  cent.,  an  increased 
sale  of  186.6  per  cent.,  an  increased  generating  cost  per 
unit  sold  of  38.8  per  cent.,  and  a  diminished  revenue  per 
unit  of  32.9  per  cent. ;  the  Metropolitan  Electric  Supply  Co. 
has  an  increased  output  of  57  per  cent. ;  the  only  company 
showing  a  lower  generating  cost  is  the  Westminster,  the  191.S 
figure  being  1.3d.,  against  1.12d.  for  1917,  a  decrease  of 
13.8  per  cent. ;  this,  bowever,  is  no  doubt  partly  due  to  the 
purchase  in  bulk  from  the  Central  Co. 

Amongst  the  returns  from  other  areas,  the  largest  by  far 
is  West  Ham,  but  the  units  sold  have  increased  in  the  three 
years  under  discusadon  by  only  2.6  per  cent,  to  a  total  of 
.35,298,301,  whilst  the  maximum  demand  has  actually  dimi- 
nished by  3.3  per  cent.,  and  generating  costs  have  gone  up 
by  78.6  per  cent.,  although  the  actual  figure  of  0.75d.  coan- 
paxes  very  favlotrrably  with  the  pick  of  the  1917  figures. 


Comparing  one  set  of  figures  with  another  in  the  eum- 
mary  given  above,  it  will  be  seen  that  the  I^r.don  companies 
sell  the  greatest  number  of  units,  but  that  the  best  record 
foi'  cost  of  generation  is  secured  by  the  local  authorities,  the 
companies'  costs  being  lOJ  per  tent,  higher  in  1913  and 
16.9  per  cent,  higher  in  1917  than  the  local  authoriti<.^s'  costs; 
it  is  not  easy  to  understand  how  or  why  this  should  be.  It  is 
cosy  to  determine  that  one  individual  undertaking  of  either 
group  may  have  especially  favourable  or  mifavourable  con- 
ditions which  affect  its  record,  but  such  conditions  would 
naturally  tend  to  average  out,  whilst  that  group  having  the 
gieater  output  might  be  expected  to  have  an  advantage  over 
the  other  group. 

The  report  is  signed  by  Mr.  G.  H.  Pluine  as  chairman  of 
the  SpecaaJ  Committee  on  London  Electricity  Supply ;  that 
couniuttee  was  appointed,  we  believe,  about  1912,  and  accu- 
mulated, with  great  care,  a  mass  of  evidence  before  producing 
its  Bill  of  1914,  which  it  wOl  be  remembered  failed  to  obtain 
the  necessary  majority  of  the  whole  Ctiuiieil  when  brought 
■  up  for  considexation  under  the  Public  Pimds  Act,  and  thei'e- 
fore  the  Bill  never  came  into  the  Parliaoicntary  arena,  where 
its  merits  might  have  been  thoroughly  sifted.  Mr.  Hume 
has  since  sat  on  the  Board  of  Trade  Electric  Supply  Com- 
mittee, and  in  \'iev,-  of  the  present  Government  activity  in 
the  matter  it  will  not  be  surprising  if  the  County  Council 
Committee  ceases  to  do  more  than  hold  a  watching  brief 
for  the  future ;  in  this  capacity  it  may  still  do  most  useful 
work  in  centralising,  without  controlling,  the  too  numerous 
interests  of  Greater  London's  eJectiicity  supply. 

Had  the  electricity  .supply  of  Greater  London  been  taken 
over  by  a  Government  departmont  during  the  war.  would 
the  average  revenue  per  unit  from  the  consumers  have  shown 
a  5   per  cent,    reduction'''    There  is  reason   to   doubt  it;   tu 

Suote  a  few  of  the  well-known  items  monopoUsed  by  the 
ovemment :  postal  charges,  telegrams,  telephone  service, 
ralway  rates — all  have  gone  up,  and  no  question  of  equity 
as  between  buyer  and  seller  can  be  effectually  raissed.  How 
soon  it  may  be  possible  to  restore  the  generating  costs  i.f 
1913  we  hesitate  to  guess,  although  we  do  not  by  any  means 
hesitate  to  hope.  Notwithstanding  all  the  imrest  in  th':^ 
labour  world,  so  evident  at  the  present  time,  science  and 
skill,  intelligence  and  industry  will  again  be  employed  to 
the  fullest  advantage  by  the  engineers  in  charge  of  the 
undertakings  supplying  Greater  London  with  electricity  for 
all  purposes,  whose  1917  records  are  both  interesting  and 
creditable. 


NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Beaderx  are  invite)?  to  xubmit  /larticulai-s  of  new  or  improi-ed  derices  a/id  jipparatii.t,  which  will  he  published  if 

c»midered  of  sufficient  interest. 


A  Large  Electrically^ Welded  Pipe. 

In  view  of  the  interest  that  is  being  taken  in  electric  weld- 
ing at  the  present  time,  the  illustration  which  we  reproduce 
below  (fig.  1)  of  a  large  electrically-welded  pipe,  forming 
pajt  of  the  pipework  contract  carried  out  for  the  new 
Rotherham  Corporation  power  station,  wiU  be  of  interest. 
The  whole  of  the  circulating-water  system  at  the  station  re- 
ferred to  was  manufactured,  supplied,  and  erected  by  Messrs. 


Fig.  1. — An  Electrically-welded  Bos  Pipe. 


AiTON  &  Co.,  Ltd.,  of  Derby.  The  pumps  deliver  through 
branch  pipes  to  a  main  bus  pipe,  78-in.  bore,  tapering  down 
to  39  in.,  each  condenser  being  supplied  through  branch 
pipes,  25-in.  bore,  frotia  this  bus  pipe.  The  bus  and  part  of 
the  delivery  pipes  are  flanged,  and  constructed  of  mild  steel 
plates  5/16  in.  in  thickness.  The  bna  pipe  is,  the  makers 
believe,  the  laj^est  ever  oonetructed  in  this  country  on  Hm 


system,  the  flanges,  branches,  longitudinal,  and  circumferen- 
tial seams  all  being  electrically  welded.  The  whole  of  the 
bus  pipe  is  supported  from  the  under  side  of  the  engine-room 
flooi".  The  section  shown  in  our  illustration  is  one  half  of 
the  whole  bus  pipe. 

Electrode  Annealing. 

Amoi'phous  carbon  electrodes  have  for  a  considerable  time 
past  been  obtainable  in  Great  Britain,  though  their  manu- 
facture has  presented  some  few  difficulties.  Some  little  time 
ago  the  Davis  Furnace  Co.,  of  Luton,  was  commissioned  to 
design  a  gas-fired  type  of  oven  furnace  which  would  over- 
come the  trouble  which  had  been  experienced  in  satisfac-- 
torily  annealing  this  material.  The  work  calls  for  extremely 
imiform  temperatures  throughout  the  heating  chamber,  vary- 
ing from  450  to  600  deg.  C,  which  have  to  be  maintained 
for  long  periods  with  great  accuracy.  The  best  results  are 
obtainable  if  the  electrodes  are  annealed  in  a  vertical  posi- 
tion, so  it  will  be  seen  that  a  furnace  capable  of  taking  a 
charge  of  .say  20-in.  diameter  carbons  requires  to  be  of  very 
larpe  dimensions.  The  particular  furnace  referred  to  is  in- 
stalled in  a  large  steel  works  in  the  Midlands,  whose  output 
of  electric  steel  exceeds  30.000  tons  per  annum.  The  heating 
chamber  measures  9  ft.  wide  by  6  ft.  back  to  front  by  9  ft. 
hiah,  and  is  designed  to  accommodate  six  electrodes  at  a 
time  of  sizes  up  to  22  in.  diameter.  The  furnace  is  constructed 
of  a  special  quality  refractory  material,  with  walls  9  in.  thick. 
k  .supplementai-y  access  door,  2  ft.  by  2  ft.,  is  fitted  at  one 
end  for  the  purpose  of  removing  electrodes  which  may  be 
accidentally  broken  during  insertion,  and  it  also  provides  a 
convenient  means  of  effecting  sb'gbt  repairs.  The  top  of 
the  furnace,,  or  cover-plate,  is  in  two  parts,  of  box  section,., 
and,  in  addition  to  providing  for  the  inseition  and  support  ' 
of  the  electrodes,  it  serves  as  a  pre-heater  for  the  air  supply 
taken  by  the  burners.  The  burners,  of  which  there  are  six 
in  aU,  three  on  each  side,  are  of  the  makers'  so-called  "fan- 
air  "  type,  for  consuming  gas  at  town  pressure  under  a 
sUcht  supplementary  air  pressure  of  about  6  in.  water 
column.  If  necessary,  this  type  of  furnace  can  be  arranged, 
with  the  heating  chamber  divided  by  a  central  partition  wall, 
which  enaiblee  two  kinds  of  electrodes  requiring  diffarent 
annealing  tesiperatoree  to  be  treated  at  the  eajne  time. 
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LEGAL 

GiLLiNG  V.  Epsom  Urban  District  Codkcil. 

This  action  came  before  Mr.  Justice  Bray  in  the  King's 
Bench  Division  on  February  25th,  upon  a  special  case  re- 
ferred to  him  upon  points  of  law  as  to  the  liability  of  the 
Council  to  pay  Mr.  A.  C.  Gilling,  its  electrical  engineer, 
eaJary  during  his  absence  in  the  Army,  in  accordance  with  a 
resolution  passed  at  a  meeting  of  the  Ck)unoil  subsequent  to 
his  enlistment. 

Mr.  Kerr  appeared  for  the  plaintiff,  and  the  defendant 
Council  was  represented  by  Mr.  Courthope  Monroe,  K.C. 

F'rom  the  statement  of  plaintiff's  counsel  it  appeared  that 
he  claimed  (1)  a  declaration  that  he  was  entitled  to  recover 
from  the  defendants  half  salary  as  chief  electrical  engineer 
to  the  defendant  Council  as  from  February,  1916,  (2)  an 
account.  (3)  payment  of  tie  amount  found  to  be  due  on 
taking  the  account,  and  (4)  alternatively,  damages  for  breach 
of  contract.  From  the  position  of  second  assistant  engineer 
plaintiff  was  in  October,  1908,  appoiiited  chief  assistant,  and 
in  July,  1909,  he  became  chief  engineer.  His  remuneration 
roee  from  £'200  a  year  to  i'250  by  annual  increases  of  ;610. 
He  continued  to  perfoiTn  his  duties  till  September  3rd,  1914, 
when  he  joined  His  Majesty's  Forces.  On  September  8th, 
1914,  the  defendant  Council  passed  the  following  resolufian  : 

In  the  case  of  men  and  officers  in  the  ordinary  and  continued  service  of 
the  Council  on  and  since  July  4th.  1914,  the  Council  provide  for  payment  to 
ihem  or  their  representatives  during  their  absence  from  duty  of  their  full 
regul.ir  pav,  less  a  deduction  on  account  of  their  .^nny  or  Navy  pay  (exclu- 
sive of  allowances),  with  a  minimum  in  all  cases  of  not  less  than  half  of 
such    full   regular   civil   pay.   and    that    their   situations   be   kept   open. 

From    September   Sth.    1914,  to   September   3rd,  1915,   the 
Council  paid  the  plaintiff  his  fuU  salary  of  £250  per  annum, 
les.s  Is.  a  day,  the  amount  of  his  Army  pay.     On  September 
.3rd,  1915,  plaintiff  accepted  a  commission,  and  from  Febru- 
ary, 1910,  his  Anny  pay  exceeded  his  salary.     On  February 
Sth.  1916,    the   Council   passed   a  resolution   rescinding  their 
former  .resolution  relating  to  the  war-pay  of  employes,  and 
directing   that    with   their   Army  pay   and    allowances    their 
income  should  be  made  up  to  the  amount  of  their  employ- 
ment pay.     The  pajTnents  to  the  plaintiff  were  allowed  by 
the  auditors  of  the  Local  Government  Board,  and  the  ques- 
I  tions  now  submitted  for  the  decision  of  the  Court  were   (1) 
I  whether  the  resolution  of  September  Sth,  1914.  amounted  to 
I  a   contract   with   the  plaintiff'   which  was  binding   upon   the 
I  defendant  Council,    (2)   whether  the  resolution   was  binding 
I  upon  the  Coimcil  under  the  provisions  of  the  Local  Govem- 
1  ment  Board   (Emergency  Powers)  Act  of  1916. 
;      Counsel,  continuing,  said  that  before  he  joined  the  Forces 
:  plaintiff  expressed  his  intention  of  volunteering  to  the  Ghair- 
I  man  of  the  Council,  and  he  (the  Chairman)   repUed  :    "All 
I  right,  you  go  ahead,"  or  something  to  that  effect.     His  first 
point    was   that   outside   the   Statute   there    was   a  contract 
!  which  was  binding  upon   the  Council.     The  glaintiff  volun- 
teered,  and   the  Council   passed  a   resolution  that   it   would 
pay  the   volunteers.     Immediately  alter  he  had   volunteered 
the  resolution   was  passed,   and  he  was  treated  as  a  person 
to  W'hom  the  resolution  applied.    He  got  his  half-pay  for  five 
months,    and    the    auditor  of  the    Local   Government  Board 
allowed  it.     Counsel  contended  that  the  resolution  was  bind- 
ing upon  the  defendants,  and  could  not  be  rescinded  so  far 
as  plaintiff  was  concerned  without  his  consent. 

His  Lordship  :  If  he  is  released  from  his  duties,  where  is 
the  obligation   upon  the  authority  to  pay? 

Mr.  Kerr  said  that  plaintiff  was  released  from  business  for 
a  certain  purpose,  and  his  engagement  as  an  engineer  was 
Dot  terminated.  His  place  was  kept  open,  and  he  was  told 
that  in  the  meantime  he  would  receive  certain  payment. 
They  said,  "  We  don't  regard  you  as  having  terminated  your 
engagement,  but  as  having  leave  of  absence."  Assuming 
thai  there  was  a.  consent  that  he  should  go,  it  was  an  agree- 
ment that  he  should  go,  and  having  agreed  to  pay  half  his 
w'ages,  they  could  not  now  turn  round  and  say  "  this  is  not 
binding  upon  us."  If  there  was  not  a  binding  contract,  the 
resolution  was  binding  under  the  Statute. 

His  Lordship  said  he  would  like  to  help  the  plaintiff  if  he 
could,  but  he  was  afraid  he  could  not. 
^  Mr.  Courthope  Monroe,  K.C,  for  the  Urban  District 
'^'iiincil,  said  he  did  not  want  it  to  be  supposed  that  the 
■;;il  had  acted  harshly  in  this  matter;  but  it  wanted 
:  ive  the  point  decided.  When  plaintiff  went  out  to  the 
,  the  position  of  the  local  authorities  was  vei-y  doubtful, 
Mnd  they  were  not  put  in  a  legal  position  until  the  passing  of 
the  Act  of  1916.  Owing  to  the  action  taken  by  different  local 
authorities  it  became  necessary  to  put  the  matter  on  a  legal 
footing.  In  the  first  place,  they  said  they  would  only  consideir 
the  pay  and  not  the  allowances  in  calculating  the  amount 
they  would  give,  but  they  also  had  to  take  into  account  the 
allowances.  The  Act  of  1916  said  that  so  far  as  the  money 
had  already  been  paid  it  should  be  binding  on  the  local 
authorities.  That  left  the  non-inclusion  of  the  Army  allow- 
ances in  the  air.  and  they  would  still  be  liable  to  be  sur- 
charged unless  the  Local  Government  Board  sanctioned  the 
poyment.  The  payments  went  on  until  May  17th.  and  the 
whole  benefits  which  the  Corporation  could  confer  had  been 
received  by  the  plaintiff.  He  never  had  any  contract  ■with 
the  Council,  because  it  could  not  contract  until  the  Act  waa 
passed. 

His  L'ORDBEiP  eaid  thst  whan  there  was  no  canaderabao 
tne  (Xotract  wotild  not  be  binding. 


Mr.  Kerr  said  that  the  mere  fact  the  formal  resolution  of 
the  Council  was  not  passed  until  aftor  the  plaintiff  had  taken 
steps  to  join  the  Army  should  not  bar  him  from  the  privi- 
lege. He  contended  that  in  joining  the  Forces  plaintiff'  had 
the  consent  of  the  defendants,  and  that  the  promise  defen- 
dants then  made  was  binding. 

His  Lordship,  in  giving  judgment,  said  that  the  resolution 
of  the  Coimcil  did  not  amoimt  to  a  contract  which  was  bind- 
ing upon  the  defendants  so  far  as  the  plaintiff  was  concerned. 
If  the  resolution  had  been  passed  before  the  plaintiff  joined 
the  -Airmy  it  might  be  construed  into  an  inducement  to  him 
to  join,  and  that  would  amount  to  a  contract,  but  the  resolu- 
tion was  not  passed  until  afterwards.  The  resolution  clearly 
did  not  make  a  contract.  It  was  said  that  he  left  wath  de- 
fendants' consent,  but  that  did  not  bind  the  Council  to  go 
on  paying  his  full  wages.  There  would  therefore  be  judg- 
ment for  the  defendants,   with  costs. 


THE  SALARIES  OF  ELECTRICAL  STAFFS 
AT  ELECTRICITY  WORKS. 


The  apphcatioD  of  the  Electrical  Power  Engineers'  Associa- 
tion for  certain  wages  and  salaries  increases  to  members  of 
the  Association  was  submitted  to  an  Arbitrator,  Mr.  W.  H. 
Stoker,  K.C,  appointed  by  the  Minister  of  Labour  under  the 
Concihation  Act,  1896,  and  on  February  27th,  1919,  an  award 
was  made  covering  the  demands  of  the  Association  (see  Elec. 
Eev.,  February  2Lst,  1919,  p.  224). 

The  allowance  of  £90  per  annum  is  to  be  resognised  aa 
a  war  advance,  and  all  war  advances,  bonuses,  or  allowaiacefl 
previously  granted  are  to  merge  therein,  and  also  in  the  20 
per  cent,  increase. 

In  the  case  of  any  employe  concerned  having  first  entered 
the  service  of  anv  of  the  undertakings  concerned  subsequentiy 
to  July  31st,  1914,  and  prior  to  March  31st,  1918,  the  20  per 
cent,  is  to  be  paid  on  the  salary  or  wages  paid  to  him  on  so 
entering,  minus  any  proportion  as  may  represent  war  wages, 
bonuses,  or  allowances,  but  plus  any  grade,  merit,  or  scale 
incremental  advances  between  the  date  of  his  so  entering 
and  March  31st,  1918.  Any  difficulty  arising  as  to  settling 
this  proportion  shall  be  determined  by  reference  to  such 
similar  advances  as  may  have  been  given  to  other  similar 
employes  of  the  same  undertaking  between  July  31st,  1914, 
and  the  date  of  his  so  entering,  or  in  default  of  such  ex- 
amples, by  reference  to  other  employes  of  the  same  under- 
taking enjoying  wages  or  salaries  comparable  with  those  ,of 
the  employe  concerned.  In  the  event  of  any  difficulty  in 
the  settlement  of  the  question  on  this  basis,  the  matter  is 
to  be  determined  by  consultation  between  the  Association  and 
the  Federation  or  Associations  to  which  the  undertaking 
belongs,  or  if  the  undertaking  does  not  belong  to  such  Fede- 
ration or  Associations,  with  the  undertaking  itself.  Failing 
settlement  in  this  way,  the  matter  is  to  be  reported  to  the 
Minister  of  Labom-.  The  case  of  employes  serving  more 
than  one  undertaking  in  the  course  of  the  period  above 
mentioned  to  be  dealt  with  on  the  same  principle  or  basis 
as  far  as  apphcable. 

In  the  case  of  grade,  merit,  or  scale  incremental  ad- 
vances granted  or  accruing  subsequently  to  March  31st,  1918, 
and  prior  to  February  27th,  1919,  the  20  per  cent,  awarded 
is  to  apply  to.  and  include  also,  such  increases  as  from  Febru- 
ary 27th,  1919,  as  being  part  of  the  wages  or  salaries  on 
which  such  20  per  cent,  is  given. 

In  the  case  of  any  employe  concerned  first  entering  the 
service  of  any  of  the  undertakings  concerned  subsequently 
to  March  31st,  1918,  the  20  per  cent,  is  to  be  given  on  the 
salary  or  wages  paid  him  on  entering,  minus  such  propor- 
tion thereof  as  represents  war  w-ages,  bonuses,  or  aUowanoes, 
the  amoimt  of  the  same  to  be  determined  in  the  manner  men- 
tioned above,  plus  as  from  the  date  thereof  any  merit,  grade,' 
or  scale  incremental  advances  given  subsequently  to  his  so 
entering,  and  prior  to  February  27th,  1919. 

Any  employe  who  has  left  the  employment  of  an  tmder- 
taking  before  the  date  of  the  award,  but  during  the  period 
covered  by  it,  is  to  be  dealt  with  on  the  principle  of  has 
being  entitled  pro  fanto  to  the  advances  given  by  the  award 
for  the  i>eriod  during  which  employe  was  employed. 

In  the  ca^e  of  composite  advances  given  sub-sequently 
to  July  31st.  1914,  the  pi-oixM-tion  of  such  advance  given  on 
account  of  the  increased  cost  of  living  and  attributable  solely 
thereto,  shaL  be  determined,  as  far  as  possible,  in  a  manner 
similar  to  that  set  out  above.  Failing  settlement  the  diffi- 
culty shall  be  reported  to  the  Ministry  of  Labour. 

'The  award  shall  not  reduce  the  earnings  of  any  of  the 
employes  concerned,  nor  prejudice  their  position  in  the  case 
of  any  undertaking  having  agreed  to  pay  the  advances  from 
an  earUer  date  than  March  31st,  1918. 

Undertakings  which  previously  to  the  award  had  agreed 
to  the  terms  of  the  claim  are  included  in  the  award  by  virtue 
of  their  agreement.  In  the  case  of  any  such  undertaking 
as  regards  which  the  Association  may  have  accepted  or  agreed 
on  a  different  date  for  the  commencement  of  the  advances 
given,  such  acceptance  or  agreement  is  to  apply,  notwith- 
ctanding  anything  contained  in  this  a'nard 

Tljp  aVii.rd  Tbich  i-  signed  by  Mr.  W  H.  Stokw,  K.O., 
is  dated  Ffibriiarr  27th,  1919. 
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BUSINESS  NOTES. 


Private  Arraagemcnts. —  Dunn.  Davies  A:  Whltner,  Ltd., 
Elev.tin.aJ  Liitiiueeis.  W,  Cannon  Street,  London,  E.G..  and 
Martell  Koud,  Uulwich,  S.K.— A  meeting  of  the  creditors 
ol  the  above  was  held  on  February  •illh.  at  Winchester 
House,  E.G.  Mr.  E.  H.  Hawkins  (of  Messrs.  Poppleton, 
Appleby  &  Hawkins)  presided.  The  Liquidator  (Mr.  S.  R. 
Worley)  stated  that  he  had  aJso  been  appointed  to  act  as 
Receiver  for  the  debenture  holders.  The  company  was 
fornie<t  last  .\Hgust  to  take  over  an  existing  business  as  from 
Jnno  1st,  191S.  The  business  consisted  of  the  manufacturing 
of  zinc  pots,  and  the  company  proceeded  to  manufacturo 
batteries  for  electric  torches,  llie  company  took* over  assets 
valued  at  fl'2,17+,  and  undertook  to  discharge  liabilitie.R 
amounting  to  i;954.  or  a  surplus  of  assets  over  liabilities  of 
A'll.iJO.  The  assets  taken  over  were  as  follows :— Sto<k 
i'1,7-20,  machinery  ±"4,08(.i.  tools  and  implements  £1X0.  pro 
portv  ;gl.300  (subject  to  a  mortgage),  furniture  £700,  good- 
will £3.504.  book  debts  £i2A.  and  cash  in  hand  £44.  The 
vendors  received  fully  paid-up  shares  for  the  assets  they 
transferred  to  the  company,  while  shares  for  £500  were  sub- 
.•^■ribed  for  in  cash.  The  company  obtained  a  process  for  tho 
manufacture  of  a  particular  battery,  but  troublewas  experi- 
enced in  manufacturing  it.  .■V  contract  was  obtained  for  the 
delivery  of  ,'^.000  batteries,  but  the  first  \r,t  tendered  were 
rejected  on  account  of  a  technical  fault,  and  the  second  con- 
.^icnment  shared  a  similar  fate.  The  third  consignment  wa.s 
^*cc«pted,  but  then  the  war  came  to  an  end,  and  all  deliveries 
h.od  to  cease,  and  the  company  found  itself  landed  with  a 
quantity  of  stock.  From  the  outset  the  company  had  been 
financed  by  the  Bank,  who,  as  security,  took  a  debenture' 
over  the  aseets.  Most  of  the  money  found  by  the  bank  had 
been  lost,  and  it  was  estimated  that  there  had  been  a  loss 
on  the  trading  of  between  £4.000  and  £5,000.  Possibly  the 
loss  exceeded  £5,(XiO,  .is  it' appeared  that  certain  debts  had 
been  over-valued.  Had  the  war  gone  on  the  company  might 
have  recovered  itself.  Originally  a  debenture  was  issued  to 
the  bank  for  £3,000.  and  any  further  advances  which  might 
have  been  made,  but  on  January  19th  a  fresh  de!)enture  for 
£6.000  was  issued  to  the  bank.  Mr.  Worley  abided  that  so 
far  as  he  was  concerned  as  liquidator,  there  wa.s  very  little  to 
liquidate.  The  net  assets  were  £4.6'27.  It  was  difficult  to 
say  what  the  plant  and  machinery  would  realise.  The 
.■uiiount  due  to  the  bank  was  .£7.117,  and  the  assets  were  not 
suJificienfc  to  meet  the  claims  of  the  bank  by  £'2,489.  Tho 
daims  of  the  unsecured  creditore  were  £1,999,  to  which  had 
to  be  added  the  unsecured  portion  of  the  bank's  cl.oim  of 
f2,4S9.  or  a  total  of  £4,45S  unsecured,  to  meet  which  there 
wero'no  assets  available.  In  addition  to  the  liabilities  men- 
tioned, Messrs.  Dunn  &  Davies  had  advanoed  the  company 
considerably  over  £5.000,  on  account  of  which  no  claim  was 
being  made.  The  directors  of  the  concern  never  drew  any- 
thing from  the  company. 

The  Ghairman   said   the  only  possibility  of  the  unsecured 
creditors  receiving  any   return   was  if  the   debentures   were  ' 
invalid,  or  if  the  bu.siness  cotild  be  sold  as  a  going  conceni. 

A.  creditor  said  that  he  had  he<ird  that  two  offers  were 
being  made  for  the  businc.=!S.  and  the  liquidator  said  that  so 
far  no  definite  offer  had  been  made  to  him.  When  he 
ao-epted  the  position  of  liquidator  he  was  in  hopes  of  being 
able  to  carry  through  a  scheme  of  reconstniction. 

The  Chairman  suggested  that  an  informal  committee  of  the 
principal  creditors  should  be  elected  to  assist  the  liquidator 
in  the  winding  up  of  the  company,  and  to  consider  any  offer."? 
which  might  be  made  for  the  business.  This  course  waa 
imanimously  approved  of.  and  a  committee  of  five  of  the 
principal  creditors  was  elected.  The  voluntary  liquidation 
of  the  corop,iny  will  therefore  be  continued.  The  princdpal 
creditors  are :  — 

W.   Canning  &  Go.     ...£.580  J.  Custin  &  Sons £180 

Keith   &   Black-man     ...    334  South  Suburban  Gas  Co.     140 

Barnard  &  Sons i\P.  Vincent  &  Sons    98 

F-   Smith         92  Eford  Dry  Battery  Go.      88 

Hill  &   Go 61 

The  Electrical  Trade  of  Brazil.— This  is  the  title  of 
3  pamphlet  i.ssued  by  the  Britif-h  Electrical  and  Allied  Manu- 
faeturers'  A.ssodation  (Inc.).  36,  Kingsway,  W.G.2.  It  is  a 
report  by  Mr.  John  M.  Glen,  branch  manager  in  Rio  do 
.Janeiro  of  Messrs.  Mather  &  Piatt.  Ltd..  who  have  permitted 
Its  publication.  The  report  was  prepared  more  particuJariv 
for  the  information  of  electrical  manufacturers  who  desire  to 
extend  their  trade  with  Brazil,  but.  as  is  pointed  out  in  tho 
preface,  some  of  the  suggestions  contained  in  it  have  a  much 
widfT  apphcation  among  finns  having  overseas  connections 
with  other  countries.  The  general  conditions  of  Brazil  .and 
it=  great  hydro-electric,  and  therefore  general  electrical,  pfts.ti- 
bihties  are  fir.st  described.  Mr.  Glen  says  that  responsible 
directors  of  British  firms  should  visiit  anrh  countries  .and 
study  the  local  conditions  for  themselves.  They  would  then 
understand  that  electrical  business  abroad  is  a  thing  entirely 
different  from  that  at  home.  This  means  that  men  must  be 
trained  and  sent  out  who  are  willing  to  follow  a  newer 
policy.  The  author  passes  a  criticism  on  the  electrical  trade 
of  Great  Britain  for  manufacturing  articles  and  training  men 
as  if  the  home  market  were  the  onlv  one.  "To  attempt  to 
mipose  men,  materials,  rules,  and  regulations,  based  on  homo 


conditions  on  a  country  where  the  necessities  and  conTOnijI 
encee  are  entirely  different,  is,  in  the  case  of  Brazil,  but  t| 
court  trade  defeat."  Mr.  Glen  says  that  his  report  is  nd 
intended  to  be  read  as  an  armchair  pamphlet,  as  it  is 
attempt  to  quicken  manufacturers  into  the  realisation 
what  the  conditions  tu  Brazil  actually  are.  It  should  k 
them  to  see  that  they  must  establish  themselves  there  wifl 
their  own  engineers.  In  a  section  relating  to  electrical 
stallations,  type  of  cunent,  voltage,  frequency,  and 
and  regulations  are  reviewed ;  and  other  sections  coyql 
briefly  such  matters  as  water-power  installations,  railv^a 
electrification,  electric  motors,  switchgear,  fuses,  wires  a' 
cables,  lamps,  electric  light  fittings,  &c.  There  is  also  adv 
concerning  advertising,  catalogues,  and  propaganda,  a 
methods  of  imiwting  and  retailing.  The  repcrt  is  undoubt 
ediy  a  very  valuable  document  prepared  by  a  man  who  ii| 
well  qualified  to  write  on  the  subject. 

A  German  Profit-Siiaring  Proposal.— Herr  Fritz  DunkerJ 
a.  Berlin  eugineei'.  contributes  to  the  D.A.Z.   (January  27tSijj 
an  article  advocating  a  division  of  profits  between  employ 
and  workers.    The  following  example  will  give  an  idea  of 
gist  of  his  proposals : — 

[f  a  business  -which  pays  Mk. 200,000  annually  in  wages  ( 
.salaries  makes  a  net  profit  of  Mk.lOO,ODO,  after  deducting! 
I)er  cent,  interest  on  nipital — the  average  annual  wage  1 
an  employe  working  eight  hours  a  day  being  Mk.2,400-— aWJ 
then  distributes  50  per  cent  .of  this  net  profit  among  tlS! 
wage  and  salary  earners,  their  average  annual  income  is] 
increased  by  25  per  cent,  i.e.,  up  to  Mk.3,000.  The  remailn--| 
ing  50  per  cent,  of  the  profit  is  to  be  divided,  one  half  to] 
go  to  the  employer  and  the  other  half,  viz.,  Mk. 25,000,  to  I 
applietl  in  the  amortisation  of  the  business.  In  a  busine 
with  a  capital  of  Mk. 500,000  in  20  years  at  latest  it  would  fa^J 
c(inipletely  socialised,  and  the  national  wealth  increased  by|| 
Mk.500,0()b  on  the  value  of  the  business. 

Tlie  Situation  of  the  A.E.G.  and  the  Bergmann  Co.— | 

The   following  are   copies  of   the    repUes   forwarded    by   thejl 
.\.E.G.   and   the  Bergmann  Electricity  Works   Co.   to  ques-j 
tions  in  relation   to  the  present  condition  of  these  undear- 
takings :  — 

The  A.E.G.  stated  that  as  the  company  were  not  exdu- 
sively  engaged  on  .\rmy  contracts  during  the  war,  but  con- 
tinued the  output  of  peace  manufactures  as  far  as  circum- 
stances permitt<>d.  the  transformation  from  war  \o  peace 
work  was  proceeding  without  .serious  difficulties.  The  work- 
men who  had  returned  from  the  Front  had  been  reinstated, 
and  as  those  men  who  were  engaged  during  the  war  were, 
being  discharged  only  gradually,  the  wages  bill  had  very 
considerably  increased  as  compared  with  the  C5onditions  be- 
fore the  war,  especially  a.s  the  workmen  had  put  forwu.rd 
immeasurable  demands  since  the  revolution  took  place.  It 
was  impossible  for  present  conditions  to  be  maintained  per-  1 
manently.  The  export  business,  which  had  been  almost 
entirely  destroyed  in  consequence  of  the  blockade,  could  not 
be  re.sumed  during  the  armistice  so  long  as  the  stoppage  of 
shipping  traffic  occasioned  by  England  also  continued  in  the 
Baltic.  War  orders  were  cancelled  on  the  conclusion  of  the 
armistice,  although  certain  orders  were  being  completed  as 
emergency  work  at  tho  cost  of  production.  There  was  no' 
possibility  of,  competing  with  other  countries  working  under 
normal  conditions  under  the  existing  circum-stances  of  wages 
and  working. 

The  Bergmann  Electridty  Works  Co.  reported  that  the 
transition  from  Army  to  peace  manufactures  had  been  com- 
pleted. In  Berlin  the  extensions  carried  out  for  the  execu- 
tion of  war  orders  were  only  of  small  extent;  but  the  more 
considerable  extensions  at  Rosenthal,  especially  the  storage 
rooms,  were  partly  utUisable  for  peace  purposes.  The  pro- 
duction of  shells  and  fuses  had  been  discontinued.  It  was 
of  advantage  that  the  company  had  been  able  to  continue 
a  large  part  of  peace  products  during  the  war,  both  in, the 
machine  and  turbine  works,  and  in  installation  materials. 
The  cable  factory  was  in  normal  operation,  but  instead  of 
AiToy  cables,  lighting  cables,  which  had  to  be  neglected  dur- 
ing hostilities., were  being  produced.  The  lamp  and  meter 
factories  were  in  normal  working,  and  the  automobile  fac- 
tory, which  had  chiefly  turned  out  heavy  vehicles,  still  had 
work  on  hand  for  months  in  advance.  The  principal  ques- 
tion was  to  replace  the  stocks  which  had  been  cleared, 
although  great  caution  was  necessai-y  owing  to  the  uncer- 
tainty respecting  the  future  situation  of  prices.  Ck)nce.ming 
the  supply  of  raw  materials,  the  company  stated  that  no 
gi-eat  difficulties  were  expected  in  regard  to  metals,  as  the 
substitutes  of  which  experience  had  now  been  gained  were 
still  being  used,  whilst  the  existing  stocks  of  copper  were 
being  spread  over  a  longei-  period,  an  a  result  of  the  working 
time  of  five  hours  per  day  and  the  reduced  efiiciency  of  the 
workmen.  Orders  for  home  and  foreign  account  were  on 
hand  in  sufficient  numbers,  but  it  was  not  possible  to  manu- 
facture enough  o^^^ng  to  the  impossibihty  of  utilising  the 
plant  during  strikes,  scarcity  of  coal  and  of  electrical  energy, 
and  the  disinclination  of  the  men  to  work.  The  five-hours' 
day  is  merely  due  to  the  shortage  of  coal  supplies. 

New    Industry   in    Spain. — Onr   Spanish  correspondent 

Bays  that  the  "  Sociedad  Anonima  Petrol  "  is  now  installing  in 
Fuentetoba  (Soria)  a  factory  for  the  distillation  of  petroleum, 
benzine,  gasoline,  and  lubricants  from  bituminous  slates.  An 
excellent  coke  residue  is  obtained,  suitable  for  the  fabrication  of 
arc-lamp  carbons,  carbon  brushes,  diaphragms  for  gramophones,  &c. 
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Industrial  Unrest  and  Greater  Production. — Referring 

0  the  present  industrial  unrest,  Mr.  James  F.  Hope,  M.P. 
FiuundaJ  Secretary  to  the  Ministry  of  Munitions),  said  that 
lio  miners'  dispute  was  perhaps  only  a  symptom  of  a  good 
leal  of  general  unrest  that  they  knew  existed  about  the  coun- 
ly,  and  it  was  here,  he  believed,  that  the  people  would 
;iiIipori  the  Govermiient  in  a  system  of  evolution,  and  not 
fvuiution.  Whatever  form  a  lasting  settlement  took  it 
li-iuld  be  bor-ne  in  mind  that  there  must  be  as  large  a  pro- 
iuLiioD  as  possible.  They  could  not  pay  for  the  w-ar  out  of 
janks,  but  they  must  be  making  more  money  all  the  time, 
rhey  could  not  get  all  the  cost  of  the  p'ar  out  of  Germany, 
rheiefore  there  must  be  production  and  proper  rewai'd  for 
production.  The  greateir  the  production  arid  the  greater  the 
money  that  was^uiade,  the  greater  ought  to  be  the  reward, 
not  only  of  the  shSiieholders,  but  of  the  woi-kecs.  If  they 
could  get  employers  to  take  the  men  more  into  their  confi- 
dence,  and  the  men  to  realise  that  it  was  to  their  inter'est 
to  produce  as  much  as  possible  and  get  their  rewai-ds  for  pro- 
duction at  the  same  time,  he  thought  they  would  get  a  last- 
ing settlement. — Sheffield  Independent. 

Working  Hours  and  Output. — (Speaking  at  the  annual 
meeting  of  Mather  it  Piatt,  Ltd.,  Mr.  John  Piatt  said  that 
the  unrest  at  present  prevailing  was  much  to  be  regretted, 
arising  as  it  did  from  a  legitimate  desire  for  shoi-ter  working 
houi-s.  This  company  had  worked  the  eight-hour  one-break 
day  for  over  25  yeai-s.  Sir  Wilham  Mather  introduced  the 
system  in  1893,  when  it  was  given  twelve  months'  trial.  The 
result  was  acclaimed  by  the  woi'kers  and  the  management  as 
i)eing  so  satisfactory  that  the  new  hours  wei'e  definitely  estab- 
lished, and  had  been  worked  ever  since.  "  I  venture  to 
think  that  if  other  linns  in  engineering  and  other  industries 
had  reahsed  the  value  of  shorter  hours  earher  there  would 
have  been  less  trouble  at  the  present  time.  The  reduction  of 
hours  below  47  or  48  per  week  is  also  economioaUy  possible, 
provided  the  workers  wLU  welcome  the  introduction  of  more 
machinei"y  and  mechanical  devices  which  will  increase  pro- 
duction, and  at  the  same  time  do  away  with  many  mono- 
tonous processes  now  t>erfoi'med  by  hand.  We  must  all 
realise  that  this  country  has  to  face  keen  outside  competi- 
tion, and  unless  production  is  not  only  maintained,  but  in- 
creased, we  shall  not  be  able  to  hold  our  own  in  the  world's 
markets,  upon  which  we,  as  an  island  kingdom,  must  neces- 
sajiily  dei>end.  This  year  will  be  a  difficult  one,  but  with 
good  feeling  and  common  sense  from  all  parties  w-e  should 
be  on  the  threshold  of  greater  prosperity  and  happier  condi- 
tions for  all  concerned." 

Catalogues    and    Lists. — Messrs.  Sijiplex  Conduits. 

Ltd.,  Garrison  Lane,  Blrminffham. — 16-page  booklet  entitled 
"Electric  Lighting  at.l  Heating  for  Ships,"  giving  illustrations  oi 
various  designs  of  indication  signs,  electric  light  fixtun.-, 
"  Ptfesim  "  hot  bar  fires  for  cabins,  convector  type  heaters  lor 
saloons,  electric  toasters,  Simplex  punkahs,  bulkhead,  deck  and 
other  lighting  fittings.  Prices  are  quoted.  Firms  in  the  trade 
can  have  copies  of  the  list  on  application. 

The  Key  Engineehins  Co.,  Ltd.,  of  4,  Queen  Victoria 
Street,  E.G.  4,  have  prepared  their  usual  vest  pocket  celluloid 
calendar  for  1919. 

Export  Restrictions  Removed. — The  London  Gazette 
for  February  28th,  contains  a  further  list  of  export  restrictions 
which  have  been  removed. 

Siemens    &    Halsice   During   tiie  War. — A   festival  to 

welcome  home  the  officials  and  workmen  who  had  returned  from 
the  front,  was  organised  by  the  Siemens  Sa  Halske  Co.  in 
Siemenstadt,  Berlin,  on  February  13th.  After  mentioning  that 
2,600  had  fallen  out  of  the  total  of  46,000  workmen  who  had  been 
called  up  for  active  service.  Herr  von  Siemens  referred  to  the 
activity  of  the'  Siemens  undertakings  during  hostilities.  There 
were,  he  stated,  only  20  wireless  stations  available  on  the  outbreak 
of  the  war,  whereas  several  thousand  installations  of  all  sizes 
existed  on  the  conclusion  of  the  armistice.  The  Siemens  high- 
speed telegraph  connected  together  all  the  battle  zones,  and  the 
equipment  provided  by  the  firm  was  also  used  in  the  naval  battle 
in  the  Skager  Rack.  The  largest  aeroplanes  were  made  by  the 
firm.  The  sum  of  34,000,000  marks  had  been  paid  on  behalf  of 
the  workmen  at  the  front,  and  a  total  of  70,000,000  marks  had 
been  voluntarily  paid  by  the  firm  during  the  war.  The  speaker 
concluded  by  remarking  that  the  firm  regarded  the  future  with 
confidence,  based  upon  their  cautious  financial  policy. 

Liquidations    and     Dissolutions.— Standard    Cable 

Manufacturing  Co.,  Ltd.,  London. — Last  day  for  proofs  for 
dividend,  March  18th.  Mr.  H.  de  V.  Brougham,  liquidator,  33, 
Carey  Street,  W.C. 

Balbke  A:  Co.,  Ltd.,  London. — Last  day  for  receipt  of  proofs 
for  dividend,  March  18th.  Mr.  H.  de  V.  Brougham  liquidator,  33, 
Carey  Street.  W.C. 

British  Engineering  Standards,  Ltd. — A  meeting  of  mem- 
bers will  be  held  at  28,  Victoria  Street,  Westminster,  S.W.,  on 
March  3l8t,  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  C.  Dresser. 

NuKMAN  Dickson,  Peinole  &  Co.,  commercial  engineers,  25, 
Victoria  Street,  London,  S.W.— Messrs.  N.  Dickson,  W.  Q.  Pringle 
and  A.  Pringle  have  dissolved  partnership. 

Small    Tools    Order    Suspended.— The    Ministry    of 

Munitions  has  suspended  the  operations  of  the  Small  Tools  Order, 
1918,  as  from  February  28th.  , 


Machine     Tool     Association.— The    report     of     the 

Machine  Tool  and  Engineering  Association,  Ltd.,  for  1918.  states 
that  there  are  now  189  members.  The  assets  amount  to  £2,780. 
The  expenditure  for  the  year  was  £1,13,5.  The  question  of 
reorganising  the  Association  has  been  seriously  considered,  and 
the  proposals  of  the  Board  were  to  come  before  the  annual 
meeting  on  Wednesday. 

Steel  Prices. — The  Minister  of  Munitions  gives  notice  of 
the  following  increases  in  the  maximum  prices  of  steel  for  home 
sales,  as  from  March  Ist,  1919.  The  prices  are  in  each  case  net 
f.o.t.  makers'  works  : — 

Mild  steel  billets,  blooms,  slabs, 

Sheet  and  tinplate  bars,  ordinary  quality,  £12  5s.  per  ton. 

Small  angles,  tees  and  flats. 

Extra  List  E  (re-rollers  only),  .£17  5s.  per  ton. 

Small  rounds,  squares  and  hexagons,  * 

Extra  List  G  (re-rollers  only),  i'17  5s.  per  ton. 

The  steel  makers'  price  for  small  angles,  rounds,  &c.,  remainsi 
unchanged  at  C  16  lOs.  per  ton. 

Auction  Sale. — Messrs.  Perct  Huddleston  &  Co.  will 

sell  by  auction,  on  March  1 3th,  at  Hammersmith,  a  large  quantity  of 
electrical  apparatus  consisting  of  motors,  fans,  cable,  telephones, 
bells,  &c.     For  full  particulars  see  advertisement  pages  to-day. 

Philips  Glow  Lamp  Works. — The  financial  statement  of 

Philips  Glow  Lamp  Co.  shows  net  profits  of  3,020,000  florins  lor 
1918,  as  compared  with  2,680,000  florins  in  the  previous  year.  It 
is  proposed  to  pay  1 5  per  cent,  on  the  preference  shares  ;  and  5 1 
per  cent,  on  the  ordinary  shares,  as  compared  with  41  per  cent. 
The  dii-ectors  have  purchased  four  steamers  for  the  transport  of 
the  company's  manufactures,  and  a  large  portion  of  this  expen- 
diture is  said  to  have  been  already  written  off  the  books. 

Book  Notices. — We  have  received  a  copy  of  No.  2  of 

Unity,  the  new  monthly  organ  issued  by  the  National  Alliance  of 
Employers  and  Employed.  The  issue  before  us  CMarch)  contains 
many  short  articles  on  industrial  and  social  subjects  by  Mr. 
Whitley,  M.P.,  Mr.  Adamson,  M.P.,  Mr.  Brace,  M.P.,  Lord  Lever- 
hulme,  Mr.  Dudley  Docker,  Dr.  Saleeby,  and  others. 

LeUrik  Lighting  Co/meet iuiu.  Sixth  Edition.  London  :  Messrs. 
A.  P.  Lundberg  i  Sons  and  S.  Rentell  &  Co.,  Ltd.  Price  9d.  net. — 
No  fewer  than  55,000  copies  of  this  useful  little  book  have  been 
issued  ;  the  present  edition  is  enlarged  and  improved,  and  now 
contains  over  240  illustrations.  A  chapter  on  improved  tumbler- 
switch  controls  and  modern  systems  of  wiring  has  been  added.  A 
list  of  177  holders  ol  advanced  and  307  of  intermediate  certificates 
is  given,  but  the  names  of  holders  of  preliminary-grade  certificates, 
numbering  827,  are  too  numerous  for  inclusion.  Messrs.  Lundberg 
pay  a  feeling  tribute  of  appreciation  to  the  memory  of  the  late  Mr. 
W.  Perreu  Maycock,  who  collaborated  with  them  most  efficiently 
for  seven  years  as  examiner.  Arrangements  will  be  made  to  carry 
on  the  examinations. 

Trade    Announcements.— Mr.  C.   D.    Flint,  who   was 

for  many  years  advertising  manager  for  the  Ediswan  Electric 
Co.,  Ltd.,  has  started  business  as  C.  D.  Flint,  Ltd.,  advertising 
and  printing  contractors,  at  1 90,  Fleet  Street,  E.C.  4.  Mr.  Flint  and 
his  brother,  Mr.  R.  K.  Flint,  are  directors.  The  firm  have  printing 
works  at  Wimbledon,  and  will  use  the  directors'  experience  of 
engineering  advertising  with  the  object  of  brightening  and 
improving  such  advertising.  They  will  make  a  speciality  also  of 
both  the  compilation  and  the  production  of  trade  catalogues. 

Messrs.  Film  Booking  Offices,  Ltd.,  22,  Soho  Square,  W.  1, 
have  now  opened  a  wholesale  "machinery  department "  for  the 
supply  of  cinematograph,  electrical,  mechanical,  and  engineering 
apparatus  and  accessories.     Catalogues  are  invited. 

Messrs.  S.  Evans  &  Sons,  electrical  engineers,  of  The  'White 
House,  I  St.  Mark's  Road,  Maidenhead,  announce  that  Messrs. 
S.  H.  and  F.  W.  Evans  having  been  released  from  the  Forces,  the 
business  will  be  carried  on  as  formerly. 

Mr.  .J.  R.  CoUen,  late  foreman  to  W.  R.  Reynolds,  has  been 
demobilised  from  H.M.S.  Tiger,  and  has  started  business  as  the 
Maryland  Point  Electrical  Works,  at  2a,  Water  Lane,  E.  15. 

Me.  F.  J.  Lock,  electrical  engineer,  of  Station  Road,  Taunton, 
has  resumed  business 'on  his  release  after  nearly  four  years'  service 
in  the  Army. 

The  Bradford  Armature  Winding  Co.  have  commenced 
business  at  479,  Manchester  Road,  Bradford. 

The  Financial  Times  states  that  the  three  following  engmeering 
works,  engaged  in  the  manufacture  of  labour-saving  material,  have 
amalgamated  :— Wellman,  Seaver  S:  Head,  Ltd.,  the  James  Smith 
Hoisting  Machinery  Co.,  Ltd.,  and  the  engineering  department  of 
Rosebery  Owen  &  Co.,  Ltd. 

-    The  Gattie  System.— In  a  leaflet   recently  issue(J,-Mr. 

Gattie's  claims  on  behalf  of  his  system  of  sorting  goods  are  set 
forth  in  the  form  of  "  fourteen  points,"  in  the  course  of  which  it 
is  pointed  out  that  the  transport  charges  in  this  country  are  the 
highest  in  the  world,  and  impose  a  heavy  handicap  on  our  in- 
dustries, the  loss  on  the  railways  at  present  being  estimated  at 
80  millions  sterling  per  annum.  Demonstrations  of  the  system 
are  given  every  Wednesday  morning  at  the  works  of  the  New 
Transport  Co.,  Ltd.,  in  Battersea. 

The  Coal  Exports  Committee.— Arrangements  having 
now  been  completed  for  the  merging  of  the  duties  of  the  Coal 
Exports  Cdmmittee  with  those  of  the  Coal  Controller,  that  Com- 
mittee will  on  March  8th  be  diasolved, 
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Fire. — Hamatre  to  the  extent,  it  is  stated,  of  from 
£3,0t  0  to  i  3.000,  was  caused  by  n  fire  at  the  works  of  the 
St.  Helens  Rubber  and  Cable  Co.,  Ltd.,  Warrimrton.  The  damage 
by  fire  was  confined  to  the  tcstinjr  department. 

Bankraptcy  Proceedings.  M.  ^I.  S"ksa.v.  electrical 
case  fitter,  17.  Museum  Chambers,  Hury  Street,  London,  K. — 
Receivinjr  order  mode,  March  Ist,  on  debtor's  own  ]>etition.  First 
meeting  March  12th  :  public  examination,  .Vpril  sth  ;  both  at 
Carey  Street,  W.C 

A.  Matson.  electrical  engineer,  Stockton-on-Tees.— Supplemental 
dividend  of  Is.  '.<hd.  in  the  t,  payable  March  7th,  at  the  OfBcial 
Receiver's  Oflice,  Middlesbrough. 

Lyons  Fair. — Bastian  Quartzalite  fires  and  heating 
apparatus  are  being  shown  at  the  Lyons  Fair  by  I'Appareilage 
Electrique  Grivolas,  the  French  agents  of  the  Bastian  Electric  Co., 
Ltd.,  of  London. 

Converter  Plant  Control  Order,  1 9 1 8.— The  Ministry  of 

Munitions  has  suspended  the  ojieration  of  the  above  Order  as  from 
March  4th. 

Reduction  of  Capital. — Sanders  Rehders  &  Co.,  Ltd. — 

A  petition  tor  reduciiisr  the  capital  from  jC  75,000  to  «  42,300  is  to  be 
heard  on  March  2.5th. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Proposed   E.xtexsions. — The   Electricity 

Committee  has  decided  to  engapre  Mr.  Robert  Blackmore,  M.LE.E., 
to  report  upon  the  proposed  extensions  at  the  electricity  works. 

Barmborough. — Mains  E.xtexsions. — Plans  have  been 
submitted  to  the  Doncaster  R.D.C.  for  the  laying  of  a  h.t.  cable  from 
the  Mauvers  Main  Colliery  to  Barmborough ;  the  matter  will 
be  reported  upon  at  the  next  meeting. 

Bexley. — Proposed  New  Station. — The  electrical  engi- 
neer suggests  the  establishment  of  a  central  generating  station  for 
Bexley  Heath,  Dartford  and  Erith,  or,  alternatively,  the  acceptance 
of  a  part  supply  in  bulk  from  the  adjoining  authority,  which  will 
enable  the  Council  to  carry  on  until  it  is  known  what  is  actually  to 
be  done  under  the  B.  of  T.  scheme. 

Birmingham. — New  Power  Station  Site. — Further 
particulars  are  now  available  of  the  site  for  the  future  power  station, 
referred  to  last  week.  In  its  report  the  Electric  Supply  Com- 
mittee states  that  about  12  months  ago  the  Director  of  Electric 
Power  Supply  of  the  Ministry  of  Munitions  requested  the  Com- 
mittee to  consider  the  electric  power  requirements  of  Birmingham 
and  the  surrounding  industrial  districts,  and  the  possibilities  of 
supply  therein.  The  investigations  made  it  clear  that  whilst 
Birmingham  was  well  situated  for  an  ample  coal  supply,  it  was 
restricted  as  regarded  water  for  condensing  purposes.  Prof.  Boulton, 
of  the  University,  indicated  that  the  t%vo  possible  sources  of  water 
for  supplying  cooling  towers  were  the  Staffordshire  mines  drainage 
water  and  the  sewage  effluent  running  to  waste  at  Minworth.  The 
eunount  there  running  to  waste  was  ample  for  dealing  with  a 
station  of  900,0UO-KW.  capacity.  The  Hams  Hall  Estate  is  said  to 
be  ample  to  accommodate  a  station  of  900.00U-KW.  capacity  ;  it 
provides  sufficient  coal  storage  space,  whilst  the  low-lying  land 
could  be  used  as  an  ash  dump. 

On  the  E  S.  Committee's  j-eport,  the  chairman  moved  that  the 
offer  of  Lord  Norton  to  sell  the  estate  be  accepted,  and  that  the 
Finance  Committee  be  instructed  to  apply  to  the  L.G.B.  for  sanction 
to  borrow  £38.000  to  cover  the  purchase  money.  The  new  station, 
he  stiid,  was  not  required  immediately,  but  the  Committee  was 
looking  forward  ten  or  more  years.  The  justification  for  the  pro- 
posal was  to  be  found  in  the  continuous  growth  of  the  electricity 
supply  department.  This  year  the  gross  revenue  would  closely 
approach  a  million  sterling.  Since  the  outbreak  of  war  the  revenue 
and  output  (160  million  units  per  annum)  had  more  than  doubled. 
They  could  only  judge  of  their  future  requirements  by  past  expe- 
rience. At  the  same  rate  of  expansion,  which  might,  however,  be 
accelerated,  the  Nechells  station  would  meet  the  city's  require- 
ments for  15  years.  With  regard  to  coal  and  water,  last  year  they 
bnrned  314,000  tons  of  coal  at  a  cost  of  £298,0110.  At- Summer 
Lane  there  was  in  daily  circulation  nearly  30  million  gallons  of 
water,  while  at  the  new  permanent  station  at  Nechells,  when  deve- 
loped to  its  full  capacity,  it  was  estimated  there  would  be  84 
million  gallons  in  daily  circulation.  The  presence  of  the  sewage 
effluent  was  the  determining  factor  in  the  selection  of  the  H-^ms 
Hail  Estate,  the  price  of  which  was  fair  and  reasonable.  The 
report  was  approved  without  discussion. 

Bolton. — Proposkd    Extensions. — The  T.C.  has  been 

reobmiueuded  by  the  Electricity  Committee  to  apply  for  a  loan  of 
£l.-.0  000.  for  extensions  at  Back-o'-th'-Bank  generating  station. 

LiNKiN'O-cp  ScHi-ME. — The  L  G.B.  ha^  given  sanction  to  the 
T.C.  to  borrow  £7,500,  for  the  purpose  of  linking-up  the  municipal 
electricity  undertaking  with  that  of  the  Lancashire  E.P.  Co. 

Bradford. — Electric     Cooking. — On    February    21st 

and  22ud,  the  Lord  Mayor  entertained  1,400  repatriated  prisoners 
of  war  to  dinner.  700  dinners  were  served  each  night,  and  the 
whole  of  the  food  was  cooked  electrically. 


Proi'Dsei)  Extension.s.  —  The  electricity  department  has 
signified  it«  willingness  to  supply  electricity  in  the  Idle  and 
Thackley  districts  as  soon  as  there  are  sufficient  prosijeotive 
consumers. 

Bray. — Proposed  E.ntensions. — The  U.D.C.  has  decided 

to  apply  for  L.G  B.  sanction  to  a  loan  of  £5,000  for  extensions  of 
plant  at  the  electricity  works. 

Burnley. —  Hours  o:  liAuoiR. — In  accordance  with  an 
agreement  entered  into  between  the  Lancashire  and  Cheshire  elec- 
tricity undertakings  and  the  Trade  I'nions,  the  T.C.  has  decided 
that  the  4  7-hour  week  for  employes  of  the  electricity  undertakiogf 
shall  come  into  operation  immediately. 

Canada. —  Ei,ectricitv    Statistics. — The    Dominion 

Water  Power  Branch  of  the  Department  of  _the  Interior,  in  con- 
junction with  the  Bureau  of  Statistics,  has  prepared  a  report  on 
the  present  position  of  electricity  supply  in  the  Dominion,  and  the 
following  is  abstracted  from  a  synopsis  published  in  the  A'lidrical 
\fir.r : — The  total  number  of  central  stations  on  .lanuary  1st,  1918, 
was  (i(i('>,  of  which  323  were  company  owned  and  343  inunici 
A  large  proportion  of  these  took  a  supply  in  bulk  from  the  Ontario 
Hydro-Electric  system,  and  the  number  of  actua'  gener.ating  sta- 
tions was  470.  of  which  29fi  were  company  owned  and  174  municipal 
The  plant  installed  was  rated  at  a  total  of  1,844.571  H.P.,  of  which 
78'3  per  cent.  wa«  company  operated  and  21*7  per  cent,  muni- 
cipal ;  1,652,(;61  H.H.  was  derived  froin  water  power,  180,200  from 
steam  plant,  and  11,710  from  gas  and  oil  plant.  The  average 
horse-power  jier  thousand  of  population  was  221  for  the  whole  of 
the  Dominion,  Yukon  having  the  highest  of  any  Province,  with 
1,206  HP.  per  thousand.  Of  the  total  electrical  energy  generated 
in  Canada,  8!i'6  per  cent,  was  derived  from  water  power.  The 
total  number  of  employes  engaged  in  central  stations  was  8,847, 
with  salaries  and  wages  aggregating  87.777,715  per  .annum.  The 
capital  invested  in  the  electricity  supply  industry  was  .i!356,004,168, 
and  the  revenue  from  the  saleof  electricity  in  1917  was  ;!t44,536,848. 
The  average  cost  per  horse-power  installed,  including  capital 
charges,  &c.,  was  SI 93.  The  cost  of  construction  of  hydro-eleotric 
stations  per  installed  horse-power,  omitting  distribution  systems 
and  similar  charges,  was  S69'll. 

Chelmsford. — Price  Increase. — The  B.  of  T.  has  in- 
formed the  T.C.  that  the  Order  authorising  the  K.L.  Co.  to  increase 
the  price  of  electricity  does  not  empower  the  company  to  make  a 
minimum  quarterly  charge. 

Chester.  —  Hydro- Electric       Installation.  —  The 

borough  electrical  engineer,  Mr.  S.  E.  Britton,  has  issued  a  report 
on  the  working  of  the  Corporation  electricity  department  for  the 
five  years  ended  October  20th  last,  which  contains  the  following 
comparison  between  the  hydro -electric  and  steam  installations  : — 
Hydro-Elec.      Steam.  Total. 

Units  generated       8,622.01,^        9,625,819        18,247,994 

„      used  on  works  354,986        1,763  .'■W         2,118,290 

„      used  in  distribution  .  .  967,600  939,200         1,906,800 

„      -sold 7,299,429        6.923,al5        14,2-22,7l< 

Genera'ing  costs       £5,370  f  25,957  £31,327 

Capital  expenditure i'18,473  £.55,992  £74,406 

charges         £.i.240  £16,216  £il,456 

Income  from  sale  of  energy        . .  £69,612  £66,640         £116,162 

The  great  difference  in  the  generating  costs  is  largely  accounted 
for  by  the  cost  of  coal,  of  which  18,895  tons  were  used,  at  a  cost  of 
£16,217  ;  it  is  estimated  that  the  hydro-electric  plant  is  saving 
between  three  and  four  thousand  tons  of  coal  per  annum.  The 
average  price  received  for  energy  from  the  combined  systems  wae 
l'96d.  per  unit.  The  existing  water  power  installation  is  caj 
of  developing  fiOO  H.P.,  and  at  times  the  maximum  flow  of  water 
at  the  weir  amounts  to  2,800  H.p.  Although  the  whole  of  this 
could  not  be  economically  developed,  the  engineer  recommends 
that  further  steps  be  taken  to  utilise  water  power. 

Continental. — Spain. — Our  special  correspondent  in 
Spain  writes  :— Don  .Jose  A.  Gayoso  has  been  authorised  to  tue 
2,000  litres  of  water  per  second  from  the  River  Neira.  He  pro- 
poses to  construct  a  canal  1,309  metres  long,  and  will  thus  obtain 
a  fall  capable  of  developing  200  H.P.  during  the  dry  season.  Two 
turbo-generators  will  be  installed,  and  the  energy  generated  will 
be  used  to  augment  the  existing  supply  in  the  town  and  district 
of  Sarria.  Energy  wUl  be  transmitted  from  the  new  power  house 
at  10,000  volts  pressure. 

The  use  of  20,000  litres  per  sec.  from  the  River  Aragon  at  a 
head  of  18'1  metres,  has  been  granted  to  Messrs.  Mugica,  Arellano 
y  Cia  at  Gallipienzo  (Navarra)  for  industrial  purposes. 

The  proprietors  of  the  Central  Electrica,  of  Quiros,  solicit  the 
use  of  I,0o0  litres  per  sec.  from  the  River  Ricabo.  The  water 
would  be  conducted  by  a  canal  1,362  metres  long  to  the  existint; 
power  house. 

Don  .Tuan  Uria  has  asked  for  the  concession  of  4,000  lifreB 
per  sec.  from  the  River  Quiros,  for  the  production  of  motive  power 
for  industrial  uses.  It  will  be  necessary  to  build  a  dam  across  the 
river,  and  a  canal  3,304  metres  long.  On  account  of  the  roupb 
nature  of  the  country,  nine  tunnels  must  be  cut  tor  the  passage  of 
the  canal. 

A  concession  has  been  granted  for  the  utilising  of  the  water 
power  of  the  River  AraguU,  near  Asiain  (Zaragoza),  for  the 
generation  of  electricity. 

Germany. — A  large  State-controlled  scheme  for  the  generation 
and  supply  of  electrical  energy  in  Germany  is  said  to  be  in  cour.si' 
preparation  by  the  German   Ministry  of  Finance.     The  aim  i- 
bring  about  the  most  economical  and  most  rational  exploitation 
Germany's  sources  of  generation  of  electricity.  There  are  in  German, > 
over  4,000  electricity  works,  and  according   to  the  Enaiwer,  tht 
less  profitable  concerns  are  to  be    abandoned,  and  those   more- 
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favourably  placed  are  to  be  helped  and  extended.  The  country  U 
to  be  divided  into  a  number  of  supply  districts,  within  which  the 
different  works  will  be  made  to  co-operate  so  as  to  avoid  un- 
desirable competition.  The  scheme  comprises  the  exploitation 
both  of  the  coal  deposits  in  Northern  Germany  and  the  water 
nower  in  the  more  southerly  districts. 

Strike. — The  Independent  Socialist  Party  declared  a  general 
strike  in  Berlin  on  Monday.  The  electricity  supply  was  cut  off  in 
several  districts,  and  the  tramway  system  ceased  working, 

Coventry. — Extensions. — The    Electricity     Committee 

recommends  that  a  cable  be  laid,  at  an  estimated  cost  of  £15.260,  to 
the  new  works  of  the  Peel-Conner  Telephone  Co.,  which  is  to 
undertake  ta  take  a  supply  for  at  least  three  years,  and  that  at 
least  £8,000  be  paid  per  annum  for  the  supply. 

Dundee.  —  Proposed  Extensions. —  The  Electricity 
Committee  has  obtained  190  poles  of  land,  in  the  neierhbourhood  of 
the  Carolina  Port  generating  station,  for  extensions. 

Edinburgh. — Consulting  Engineer's  Fees. — At  a 
meeting  of  the  T.C.,  the  chairman  of  the  Electricity  Committee, 
in  reply  to  a  question,  said  that  the  remuneration  of  the  consulting 
engineer  in  connection  with  the  new  Portobello  power  station 
would  receive  consideration.  The  Lord  Provost  remarked  that 
4  per  cent,  on  a  capital  expenditure  of  £1,000,000  amounted  to  a 
large  sum,  and  the  point  was  worth  looking  into. 

Faversbam. — Extensions. — The  R.D.C.  has  consented 
to  the  T.C.  supplying  electricity  to  the  shipyard  of  J.  Pollock,  Sons 
and  Co.,  The  Brents,  and  to  premises  at  Ospringe,  which  is  outside 
the  borough. 

Grimsby. — Proposed  Extensions, — In  view  of  the 
fact  that  the  Corporation  and  the  Great  Central  Railway  Co. 
require  additional  plant  for  their  generating  stations,  the  Corpora- 
tion has  decided  to  aak  the  Railway  Co.  if  it  will  take  a  bulk 
supply  from  the  Corporation's  station. 

Halifax. — Salaries. — The    Electricity    Sub-Committee 

has  recommended  that  the  application  of  the  E.P.E.A.  for  increased 
salaries  for  the  technical  staff  be  granted,  and  that  payment  be 
made  from  March  Slst  last.  \ 

Mains  E.ytensioss. — The  Tramways  and  Electricity  Committee 
has  been  authorised  to  layabout  l,uO0  yards  of  E.H.T.  mains  to 
Hebble  Mills,  and  to  install  the  necessary  switchgear  and  trans- 
former, at  an  estimated  cost  of  £905. 

Haslingden. — Proposed   Extensions. — The  Tramways 

and  Lighting  Committee  has  decided  to  apply  to  the  L.G.B.  for 
sanction  to  a  loan  of  £2,00U  for  services. 

Heme     Bay. — Mains    Extensions. — The   U.U.C.   has 

consented  to  the  laying  of  underground  mains  for  the  supply  of 
electricity  for  lighting  and  power  by  Messrs.  Hunt  &  Sons. 

Heywood.— Price  Increase. — The  T.C.  has  decided  to 
increase  the  charges  for  electricity  from  April  1st  by  10  per  cent, 
for  lighting  and  by  5  per  cent,  for  power. 

Hull. — New  Plant. — The  Electricity  Committee  has 
authorisfed  the  acting  electrical  engineer  to  purchase  a  mottor  and 
switchgear,  at  a  cost  of  .£5,805. 

Garden  City  Lighting. — The  Committee  has  decided  to 
canvass  the  residents  of  the  Garden  City  with  reference  to  install- 
ing electric  lighting,  and  to  consider  the  question  in  connection 
with  new  housing  schemes. 

Ilford. — Street     Lighting. — The     borough    electrical 

engineer  has  reported  that  a  large  number  of  public  lamps  and 
fittings  require  renewal,  and  recommends  that  the  new  lamps  be 
fixed  on  brackets,  instead  of  on  the  poles  at  present  in  use.  He  also 
recommends  that  the  public  lamps,  which  are  at  present  controlled 
by  SO  switch  pillars,  be  connected  to  the  works  and  controlled 
from  there. 

Ireland.  —  Lighting    Restrictions. —  Owing    to    the 

increased  supplies  of  coal,  the  Lighting  Restrictions  Order  has  been 
considerably  relaxed. 

Leicester. — Proposed   New   Plant. — The  Corporation 

electrical  engineer  (Mr.  T.  R.  Smith)  has  reported  that  the 
demand  for  electricity  continues  to  increase,  and  that  the 
generating  plant  is  already  fully  loaded.  As  the  proposed  new 
station  cannot  be  in  operation  for  at  least  three  years,  he  suggests 
the  installation  of  a  5.000-kw.  turbo-alternator,  with  accessories, 
and  the  replacement  of  the  six  old  boilers  by  two  large  modern 
water-tube  boilers,  with  economisers,  &c.,  at  the  Aylestone  station, 
to  cope  with  the  load  during  the  next  two  or  three  years.  The 
whole  of  this  plant  could  be  moved  to  the  new  st.ition  when  avail- 
able. One  firm  hiis  offered  to  deliver  the  turbo-alternator,  kc, 
within  four  months  ;  the  total  cost  is  estimated  at  £100,000.  The 
maximum  capacity  of  the  existing  plant  is  8,750  KW.,  and  it  is 
often  called  upon  to  supply  10,000  KW.,  while  applications  have 
been  received  for  a  further  3,500  H.p.,  which  cannot  be  supplied. 
The  Corporation  applied  for  sanction  to  build  a  new  power  station 
in  1917,  but  owing  to  war  conditions  this  was  refused  by  the 
B.  of  T.  The  total  cost  of  the  new  station  is  put  at  £140,000,  and 
the  Electricity  Committee  has  recommended  the  Corporation  to 
appply  for  L.G.B.  sanction  to  lx)rrow  this  sum,  and  to  promote  a 
Parliamentary  Bill  for  the  acquisition  of  Freeman's  Meadow  as  a 
site  for  the  power  station. 


London. — Batterska. — Proposed  Loan. — The  Finance 

Committee  has  recommended  the  L.C.C.  to  sanction  the  borrowing  of 
£15,730  by  the  B.C.,  for  the  installation  of  anew  boiler  at  the 
electricity  works. 

Islington. — Proposed  Loan. — The  L.C.C.  has  been  recommended 
by  the  Finance  Committee  to  sanction  a  loan  of  £72,000,  for 
electricity  purposes,  by  the  B.C.  The  loan  is  in  respect  of  the 
increased  cost  of  plant,  which  was  estimated  to  cost  £53,000  in 
August,  1917.  The  original  scheme  has  not  been  varied,  the  excess 
being  caused  by  the  extra  cost  of  labour  and  materials. 

Manchester. — Proposed  Price  Increase. — The  Finance 

Committee  has  approved  a  recommendation  of  the  Electricity 
Committee  that  the  charges  for  electricity  be  increased.  The 
proposed  advances  are  from  40  to  60  per  cent,  for  lighting  and 
domestic  purposes :  from  50  to  85  per  cent,  for  power  ;  and  from 
20  to  30  per  cent,  for  large  power  consumers.  The  charges  for  the 
hire  of  motors  and  for  the  delivery  and  fixing  of  new  motors  are 
to  be  increased  by  25  per  cent. 

Morecambe. — Netv  P;;,ant. — The  Electricity  Committee 
has  decided  to  spend  £4,000  on  new  plant. 

Peterborough. — Proposed  Extensions. — The  T.C.  has 

circularised  the  manufacturing  firms  within  its  area,  in  order  to 
ascertain  the  probable  demand  for  electricity,  and  whether  it  wiU 
be  justified  in  carrying  out  the  proposed  extensions. 

Street  Lighting. — The  acting  electrical  engineer  has  been 
instructed  to  attend  to  the  irregular  working  of  the  automatic 
public  lighting  controls. 

Pontefract. — Price  Increase. — The  Yorkshire  Electric 

Tramway  Co.  has  informed  the  B.  of  G.  that  as  from  January  1st 
the  price  of  electricity  -nTll  be  advanced  by  20  per  cent.,  with  a 
sliding  scale  based  on  the  cost  of  labour  and  coal. 

Salford. — Extensions. — The  Electricity  Committee  has 
decided  to  supply  electricity  to  the  Malleable  Steel  Castings  Co., 
Pendleton,  at  a  minimum  of  £2  per  KW.  and  an  annual  payment  of 

not  less  than  £800. 

South  Africa. — Water-Power  Eights. — The  Rand 
Mines  Power  Supply  Co.  has  intimated  its  intention  of  applying 
for  Parliamentary  authority  to  use  the  water  to  be  impounded  in 
the  'S'aal  River  by  the  Rand  Water  Board.  Negotiations  with  this 
end  in  view  have  been  proceeding  for  the  past  four  years,  but  no 
satisfactory  agreement  could  be  arrived  at  between  the  company 
and  the  Board,  and  the  Board  has  decided  to  opppose  the  company's 
Bill  on  the  ground  that  it  is  a  direct  challenge  to  its  powers  in 
respect  of  the  Vaal  River  scheme. — South  African  Mining  Journal 
and  Engineerinq  Record. 

Cape  Town. — The  city  electrical  engineer  has  reported  that  the 
condition  of  the  plant  causes  the  supply  of  electricity  to  be 
"  critical  in  the  extreme."  About  15  months  ago  the  blades  of  one 
of  the  turbo-generators  were  found  to  be  defective,  and  an  order 
was  placed  with  the  makers  "for  a  new  set,  which  was  to  be 
received  at  Cape  Town  before  the  end  of  February.  This  turbo- 
generator recently  broke  down  completely,  and  a  new  3,000-KW. 
set,  which  was  delivered  about  15  months  ago,  was  also  put  out  of 
action  owing  to  the  rotor  burning  out.  The  supply  then  depended 
upon  one  turbo-generator  and  two  very  old  Ferranti  sets. 

Stalybridge.  — ■  Proposed  Loan.  —  The  Stalybridge. 
Hyde,  Mossley  and  Dukinfield  Electricity  Board  has  decided  to 
apply  for  L.G.B.  sanction  to  a  loan  of  £92,000  for  electricity 
purposes.  * 

Waterford. —  Proposed  E.L. — The  Corporation  has 
appointed  a  Committee  to  consider  the  acquisition  of  the  local 
National  Shell  Factory,  with  a  view  to  converting  it  into  an  elec- 
tricity generating  station. 

Watford. — Proposed  Loan. — The  U.D.C.  has  applied 
for  a  loan  of  .£6,100,  for  extensions  to  the  electricity  distribution 
system. 

Wigan.  —  Price  Increase.  —  The  Corporation  has 
increased  the  electricity  charges,  from  AprU  Ist,  by  a  further  1 5 
per  cent.,  making  a  total  of  40  per  cent,  over  scale  prices. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackburn. — Whitley     uu.m.mittee. — The     Tramways 

Committee  has  approved  &  scheme  for  a  Works  Committee  on  the 
Whitley  model,  for  semi-skilled  employes. 

Colne. — Fare  Revision. — The  Corporation  has  adopted 
a  new  scale  of  fares,  which  includes  Id.  for  i-mile  stages  and  Ijd. 
for  1-mile  stages. 

Halifax. — Tramcar  Alterations. — The  Corporation 
tramcars  are  to  be  fitted  with  covered-glass  fronts,  for  the  pro- 
tection of  the  drivers. 

Huddersfield. — Sunday  Service. — The  resumption  of  the 

Sunday  tramway  service  is  still  held  in  abeyance  by  the  action  of 
the  men  in  refusing  to  work  unless  they  are  paid  double  time  for 
Sunday  labour.  The  T.C.  has  offered  time-and-a-half  rates,  but 
this  has  been  refused, 
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London. — Accident. — A  tramway-car  and  a  motor  lorry 
collided  in  Camhrid^e  Road.  E.,  on  Thursday,  last  week.  Four 
persons  were  injured  and  removed  to  hospital. 

L.C.C.  E.XTENSI0.S8  Oppositio.n.— It  is  said  that  the  City  Cor- 
poration may  oppose  the  proposed  L CO.  Bill  for  extending  the 
tramways  to  ;ink-up  Xorth  and  South  London.  One  objection 
made  is  that  congestion  is  likely  at  a  place  like  Ludjrate  Circus. 

The  L.C.C.  Highways  Committee  reports  that  over  000  tramcars, 
oat  of  a  total  of  1,G(>2,  are  beinsr  repaired.  Durinfr  the  past  few 
weeks.  2SS  axles  have  broken,  compared  with  127  during  the  whole 
of  1!)U,  when  more  cars  were  in  service.  The  cause  is  attributed 
to  the  overloadinir  of  the  cars,  the  recent  frosty  weather,  and  the 
jfeneral  depreciation  of  the  cars,  due  to  abnormal  war-time  condi- 
tions. The  restricted  service  due  to  broken  axles  will  be  relieved 
by  the  middle  of  this  month,  but  any  further  increase  depends 
upon  the  rate  at  which  sparp  parts  and  materials  for  repairs  can  be 
obtained. 

Much  inconvenience  was  caused  by  the  failure  of  the  electric 
ix)wer  on  the  L.C.C.  tramway  system  between  CamberwcU  Green 
and  the  Elephant  and  Castle,  on  Friday  morning  last. 

Manchester. — ^New  Cars,  &c. — At  a  meeting  of  the 
Tramway  Committee,  it  was  stated  that  about  .50  new  tramcars 
were  being  built,  and  tenders  for  the  supply  of  motors,  trucks, 
bodies,  and  rails,  to  the  value  of  £1.50.000,  had  been  accjpted. 
About  TOO  employes  had  been  demobilised. 

Northampton. — Scxdav  Service. — After  a  suspension 
of  about  six  months,  the  Sunday  service  on  the  CorporatiOTi  tram- 
way sy.stem  was  resumed  last  week. 

Tramway  Men's  Wages. — A  confcrenw  between  tlie 
Municipal  Tramways  Association,  the  Tramways  and  Light  Rail- 
ways Association,  and  the  National  Transport  Workers'  Federation 
was  held  at  Birmingham  last  Friday,  on  the  hours  of  labour  and 
conditions  of  employment  of  tramway  men.  A  discussion  took 
place  in  private,  but  it  was  stated  that  no  real  progress  had  been 
made.  A  Sub-Committee  was  appointed  to  make  further  in- 
quiries, and  to  report  at  another  conference  to  be  held  at  Manchester 
to-day. 

Portsmouth. — Womex  Employes. — To  avoid  swelling 
the  ranks  of  the  unemployed,  the  Corporation  is  not  discharging 
women  tramway  workers. 

United  States. — Strike. — An  Exchange  message  states 
that  the  workers  on  the  New  York  tube  railways  struck  work  on 
Tuesday  morning  in  sympathy  with  the  marine  workers,  and  the 
tubes  under  the  Hudson  River  were  stopped. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Cable  Censorship. — Mr.  Churchill,  replying  to  a  question 

in  the  House,  said  that  the  Government  was  very  desirous  of 
abolishing  the  censorship  as  soon  as  it  was  possible  to  do  so,  but  it 
was  essential  that  it  should  be  maintained  at  present.  Cable 
delays  did  not  arise  mainly  from  censorship,  but  from  congestion 
due  to  cable  interruptions  and  other  causes. — The  Times. 

Cable  Delays. — According  to  the  daily  Press,  City  firms 

report  cable  delays  far  worse  than  during  hostilities ;  the  com- 
plaint is  general.  Cables  from  Singapore  and  Shanghai  are  now 
taking  five  or  six  days,  and  in  some  cases  ten  days  :  from  Sydney. 
nine  days  ;  from  Melbourne,  eight  days  ;  and  from  Pretoria,  sis 
days.  It  is  stated  that  Government  departments  are  mainly  to 
blame  for  the  delays  by  sending  excessively  long  messages  which 
have  priority  over  private  messages. 

A  cable,  last  week,  took  five  days  to  reach  London  from 
Amsterdam,  whilst  a  message  takes  six  days  to  reach  Athens  and 
five  days  more  to  reach  Colombo  than  before  the  war.  Business 
people  find  it  quicker  and  much  cheaper  to  do  business  by  mail 
rather  than  by  cable.  The  inland  telegraph  system  is  no  better  ; 
a  wire  handed  in  at  London  took  nearly  three  hours  to  reach 
Glasgow,  and  a  Press  dispatch  took  nearly  six-and-a-half  hours  to 
arrive. 

The  Dailij  Mail  explains  that  the  eastern  cable  traffic  has 
increased  two-and-a-half  times  on  pre-war  figures  ;  two  of  the  six 
cables  are  interrupted,  and  the  breakdown  of  the  cable  between 
-Vmerica  and  the  Far  East,  a  few  days  ago,  happened  at  an 
unfortunate  time.  There  were  interruptions  on  eight  of  the  twelve 
cables  to  Holland.  On  Saturday  news  was  received  that  one  cable 
had  been  repaired  in  mid-Atlantic. 

The  Indian  Section  of  the  Manchester  Chamber  of  Commerce, 
at  a  meeting  last  week,  decided  to  make  urgent  representations  to 
the  President  of  the  B.  of  T.  and  Postmaster-General  that  cable 
delays  have  increased  during  the  last  fortnight,  and  that  trade 
with  the  Far  East  is  being  interfered  with. — T/ie.  Times. 

France. — The  powerful  wireless  station  now  in  cour.se 
(if  construction  near  Bordeaux  by  the  American  Army  has  been 
sold  by  the  United  States  to  the  French  Government. 

Germany, — According  to  a  Government  announcement, 
the  Imperial  Wireless  Committee,  which  was  entrusted  with  the 


unification  of  the  German  wireless  system,  has  created  an  Imperial 
Wireless  Telegraph  Administration,  divided  into  seven  dep'xrt- 
ments.  The  imperial  Postal  Administration  has  appointed  Herr 
Bredow  to  bo  director  of  a  spacial  department  for  wireless 
telegraphy,  which  was  formerly  a  section  of  the  telegraph  and 
telephone  system.  He  is  to  amalgamate  the  entire  wireless 
telegraph  system,  including  the  naval  and  military  stations,  so 
far  as  they  are  not  imperatively  necessary  for  the  purely  military 
service. 

In  the  naval  terms  of  the  next  and  final  Al-mistice.  which, 
according  to  the  Times,  have  been  agreed  between  the  Allies,  it  is 
provided  that  the  German  cable  system,  comprising  14  cables — 
European,  trans-Atlantic,  and  Asiatic — will  now  be  returned  to  its 
previous  owners.  The  wireless  stations  of  Nauen,  Hanover,  and 
Berlin  are  not  to  be  used  for  any  but  commercial  purposes.  Per- 
mission to  use  these  stations  for  military  and  political  purposes 
will  only  be  given  when  the  military  conditions  of  the  Peace 
Treaty  have  been  carried  out.  Meanwhile,  the  Allies  will  deter- 
mine the  Avave  length  to  be  used  by  German  stations,  and  will 
supervise  the  German  use  of  the  stations.  The  same  conditions 
will  be  applied  to  the  Austrian  wireless  stations  at  VieniKi, 
JJudapest.  and  Pola. 

Holland. — Owing  to  the  interruption  of  several  of  the 
cables  between  this  country  and  Holland,  an  auxiliary  wire- 
less service  has  been  provided  by  the  British  and  Dutch  Post 
Offices,  pending  the  completion  of  the  cable  repairs  which  are  now 
in  hand.  Telegrams  should  bii  marked  "  via.  wireless."  The 
charge  will  be  the  same  as  for  the  service  by  cable — namely,  2d.  a 
word. 

Wireless  in  the  Air  Service.— It  is  understood  that  the 

Government  is  taking  steps  to  compel  commercial  airships  and 
.aeroplanes  to  carry  wireless  telephone  or  telegraph  installations. 
The  larger  machines  of  both  types  may  have  to  carry  both  wireless 
telegraph  and  telephone  installations,  the  former  for  accurately 
fixing  their  position  at  night  or  in  fog  by  communicating  with 
long-distance  '  compass  "  stations  which  give  the  pilot  his  angular 
direction,  and  the  telephones  for  speaking  to  passing  aircraft  and 
making  arrangements  with  aerodromes  for  landing. 

The  Telegraph  Service. — In  the  House  of  Commons,  on 
Monday,  the  I'ostmaster-General  stated  that  the  estimated  loss  on 
the  telegraph  service  for  11117-18  was  about  £556,000,  but  the  con- 
ditions were  abnormal,  and  the  estimate  was  not  an  adequate 
criterion  of  the  normal  financial  result.  A  full  statement  on  the 
subject  was  to  be  published  soon.  Before  the  war  the  loss  on  Press 
telegrams  was  estimated  at  over  £200,000.  but  although  there  had 
been  a  considerable  reduction  in  the  volume  of  Press  work,  the 
saving  had  probably  been  off-set  by  the  increased  cost  of  materials 
a  id  wages. 

Wireless    Telephony. — ilr.    <;odfre\-     Lsaacs,    managing 

director  of  the  Marconi  Wireless  Telegraph  Co.,  has  informed  a 
Press  representative  that  the  company  expects  early  next  year  to 
have  in  operation  a  commercial  service  of  wireless  telephones 
between  London  and  New  York.  At  first  it  may  be  necessary  to 
make  the  calls  from  central  offices,  but  the  company  is  hopeful  of 
being  able  to  introduce  methods  for  relaying  the  messages  over 
private  wires.  This,  it  is  claimed,  will  mean  that  British  and 
American  subscribers  will  be  able  to  carry  on  a  desk-to-desk  con- 
versation by  merely  lifting  the  receiver  off  the  hook  and  asking 
the  exchange  for  the  desired  oversea  number. 


CONTRACTS  OPEN  AND  CLOSED. 

( Tke  date  given  in  parentheses  at  the  end  of  the  paragraph  indicates 
the  issue  of  the  Electrical  Review  in  which  the  ."  Official 
.Viifiec"  appeared.) 

OPEN. 

Aberdare. — March  3rd.  Electricity  &  Tramways  I)epart- 
ment.     Three  double-deck  tramcars.     (See  this  issue.) 

Australia.— SYDNEr.— April  28th.  City  Council.  Supply 
and  erection  of  power-bouse  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.* 

Maylitth.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  17th,  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen  Anne's  Gate,  S.W.     (January  Slst.) 

Melbourne!— Commonwealth.  March  11th.  P.M.G.'s  Department. 
Covered  and  braided  wire,  schedule  1.510  ;  telephones  and 
diaphragms,  schedule  1,505.     (February  28th.) 

March  18th.  Bronze  and  copper  wire,  schedule  1,509.  (Feb- 
ruary 28th.) 

QUEENSLAND.— March  26th.  P.M.G.'s  Department.  Telegraph 
and  telephone  material,  schedules  447/451  and  453.  (February 
21st.) 

•A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseaa  Trade  (Development  &  Intelligeace),  London. 
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Aylesbury.  —  Corporation  Electricity  Department.  One 
l,O00-K\v.  generating  set  complete  ;  two  500-KW.  rotary  converters. 
(February  14  th,) 

Miirch  10th.  Laying  cable  and  wiring  infirmary  for  the  B.  of  6. 
Workhouse  Master, 

Belfast. — March  12tb.  Electricity  Department.  Six  or 
12  months'  supply  of  stores,  including-  electrical  items.  (.February 
28th.") 

Dublin. — March  19th.  B.  of  G.  Supply  of  electrical 
fittings  tor  three  or  six. months.  Specification  from  the  office  of 
Master  of  the  Workhouse. 

Liverpool. — March  17th.     B.  of  G.     Electrical  supplies 

for   three    months    for   Guardians   of    Toxteth    Park.      Clerk   to 
Guardians,  15,  High  Park  Street,  Liverpool. 

London. — Ha.mjiehsmith. — March  12th.  B.C.  Stores  for 

the  electricity  department  for  3,  i\  or  12  months.    (February  28th.) 
'Islington. — March  19th.     Corporation  of  London.     Electrical 
work  at  the  Metropolitan  Cattle  Market.     (February  28th.) 

Manchester.  —  March     llth.      Tramways     Committee. 
Supply,  kc,  of  («)  permanent-way  special  track  work  ;  (A)  per- 
'  manent   way  points,   tongues,  and   hardened  steel   centres.     Mr. 
J.  M.  McElroy,  general  manager. 

March  lull.  Tramways  Committee.  Stores,  including  several 
electrical  items.     (February  2l3t.) 

Macclesfield. — March  17th.  Six  months'  or  one  year's 
supplies  of  electrical  goods  for  Cheshire  County  Asylum,  Parkside. 
Mr.  G.  F.  Tingay,  Clerk  of  Asylum. 

Mansfield. — Corporation  Electricity  Committee.     1,250- 

1, 500-KW.    turbo-alternator,    condensing     plant,    500-KW.     rotary 
converter,  transformer,  and  switchgear.     (February  llth.) 

Rochdale. — March  13th.  Tramways  Committee.  Stores 
for  one  year.  Particulars  from  Mr.  G.  Webster,  General  Manager, 
Tramway  Offices,  Mellor  Street. 

Stockton-on-Tees. — March  12th.  District  Fund,  Gas 
and  Electricity  Committees.  Articles  and  stores  for  six  months. 
(February  28th.) 

Taunton, — Electricity  Department.  One  500-kw.  steam 
turbine  generator,  travelling  crane,  cables  and  meters.   (Feb.  llth.) 


Warrington.- 

for  three  months. 


-March  19th.     B.  of  6.    Electrical  goods 
Mr.  A.  Bottomley,  Clerk,  Bewsey  Chambers. 


CLOSED. 

Canada. — The  contracts  for  building  the  first  two  new 

units  for  the  hydraulic  development  of  Niagara  River  for  the 
Hydro-Electric  Power  Commission  of  Ontario  have  been  placed 
with  the  .American  House  of  Wellman,  Seaver  &  Head.  Ltd..  of 
London.  These  units  are  to  develop  52,500  H.P.  each,  and  will  be 
the  largest  which  have  yet  been  installed. — Birmhigluim  Postt. 

Leicester.^-T.C.     Accepted : — 

One  5,000  Kw.  turbo-alternator,  switchgear,  twol.OOO-Kn*.  rotary  converters, 
condensers,  superheaters,  economisers,  stokers,  steel  chimneys  and 
pumps,  «c.,  X80,000.— Mes-srs.  Dick,  Kerr  &  Co. 

Manchester. — The  Tramways  Committee   has   accepted 

tenders  to  the  amount  of  .-t  150,000,  for  tramcar  motors,  trucks,  bodies 
and  rails,  50  new  cars  have  already  been  laid  dosvn,  out  of  the 
first  instalment  of  100. 

Salford. — Tramways  Committee.     Eecommended  : — 

12  M,I.  gear  cases,  £98;  12  do.  do.  £107.— British  Weatinghouse  Co. 
,'  72  life-guard  cradles,  without  laths,  £144.— Joseph  Bowring. 

Electrically  welding  and  retreading  400  track  joints,  £1,000  (appros.). — Rail 
Welding  Co. 

Electricity  Committee.     Accepted  : — 

700  yd.  -1  sq.  in.  cable,  at£497.— 'W.  T.  Glover  4  Co. 


FORTHCOMINQ     EVENTS. 


Jnnior  Institution  of  Engineers. -Friday,  March  7th.  At  89,  Victoria 
Street,  S,W.  .\t7.30p,nj.  Paper  on  "  Warming  Buildings  by  Hot  Water," 
by  Mr.  M.  H.  Jones. 

Mancliester  Association  of  Engineers. — Saturday,  March  Stb.  At  the 
Grand  Hotel.  At6,30p.m.  Paper  on  "  Automatic  Machines,"  by  Mr.  H.  E. 
Thomas. 

Birmingham  and  District  Eiectric  Club.— Saturday.  March  Bili.  At  the 
Grand  Hotel.  At  7  p,m.  Paper  on  "  Electric  Welding  as  a  Commercial 
Proposition,"  by  Mr.  H.  W.  Wolton. 

National  Foremen's  Aosociation  of  Engineering  and  Allied  Trades  (West 
London  Branchi.  -Saturdav.  March  tith.  At  6..S0  p.m.  At  the  Norfolk 
Arms  Hotel,  Bur\vood  Place,  Edgware  Road,  W.    Ordinary  meeting. 

Boyal  InstitDt'on  of  Great  Britain.  Saturday,  March  8th.  At  Albemarle 
Street,  \V.  ;\t  3  p.m.  Lecture  on  "  Spectrum  .\nalysis  and  its  Application 
to  Attmic  Structure,"  by  Prof.  Sir  J.  J.  Thomson. 

Chief  Technical  Asslstnnts'  Association.— Saturday,  March  8th.  At  3  p.m. 
At  Andtrton's  Hotel ,  Fleet  Street,  E.C.  Annual  general  meeting.  Adjourned 
discussion  on  "  Problems  in  Connection  with  Linking-up." 

Boyal  Society  of  Arts.  -Monday,  March  10th.  At  4.30  p.m.  At  John  Street 
Adelphi,  W.C.  Cantor  lecture  "  Fuel  Economy,"  by  Prof.  W.  A.  Bone, 
F.R.8.    (Lecture  1.) 


Wednesday,  March  12th.    At  John  Street,  Adelphi,  W.C.    At4.S0p.m, 

Paper  on  "  Electric  Welding  and  its  Applications,"  by  Mr.  W.  L.  Lorkin. 

Thursday,  March  13th.    At  John  Street,  Adelphi,  W.C    At  4.80  p.m. 

Paper  on  "The  Report  of  the  Indian  Industrial  Commission,"  by  Mr.  D.  T . 

Chadwick,  Indian  Trade  Commissioner. 

Society  of  Engineers  (Inc.). — Monday,  March  loth.  At  5.30  p.m.  At  the 
Geoloeical  Society,  Burlington  House,  Piccadilly,  W,  Paper  on  "Experi- 
ments'with  Clay  in  its  relation  to  Piles,"  by  Mr.  A.  S.  E.  Ackermann,  B.Sc. 

Industrial  Keconstruction  Council.  —  Tuesday,  March  :lUh.  At  the 
Institute  of  Journalists,  Tudor  Street,  E.C.  At  0  p.m.  Conference  on 
"  Labour  Conditions  in  Relation  to  Future  Industrial  Prosperity,"  to  be 
opened  by  Capt.  J.  O.  Grady,  M.P. 

Institution  of  CivU  Engineers.- Tuesday,  March  llth.  At  5.30  p.m.  At 
Gt.  George  Street,  S.W.  Discussion  on  the  following  papers ;  "  Electric 
Welding  Developments  in  Gt.  Britain  and  the  U.S.A.,"  by  Major  J. 
Caldwell  and  Mr.  H.  B.  Sayers;  on  "Experiments  on  the  .\pplication  of 
Electric  Welding  to  Large  Structm-es,"  by  Mr.  W.  S.  Abel! ;  and  on  "The 
Application  of  Electric  Welding  to  Ship  Construction  and  Repairs,"  by 
Mr.  J.  R.  Smith. 

Association  of  Engineers-in-Charge.— Wednesday,  March  12th.  At  7..30 
p.m.  -it  St.  Brides  Institute,  Bride  Lane,  E.C.  Paper  on  "  Recent 
Developments  in  Engine  Steels,"  by  Capt.'L.  Aitchison. 

Institution  Of  Electrical  Engineers.— Thursday,  March  ISth.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  Lecture  on 
"  Dielectrics  in  Electric  Fields,"  by  Mr.  G.  L.  .Addenbrooke. 

INorth-Eastern  Centre).— Monday,  March  10th.  At  the  Mining  Insti- 
tute, Newcastle-upon-T.vne.  At  U  45  p.m.  Discussion  on  "  Tlie  President's 
.\ddress  to  the  Territorial  Centres. '1 

(North  Midland  Centre).— Tuesday,  March  llth.  .\t  the  Metropole, 
King  Street,  Leeds.  At  7  p.m.  Paper  on  "  The  Effect  of  Air  and  Water  on 
Material  used  in  Engineering  Works,"  by  Mr.  H.  E.  Yerbury. 

(North-Western  Centre.)— Tuesday,  March  llth.  At  7  p.m.  At  tht' 
Engineers'  Club,  Manchester.  Paper  on  "Large  Power  Transformers,'' 
by  Mr.  A.  G.  Ellis  and  Mr.  J.  L.  Thompson. 

(Scottish  Centrel.— Tuesday,  March  llth.  At  Princes'  Street  Station 
Hotel,  Edinburgh.  .\t  7  p.m.  Paper  on  "  The  Functions  of  the  Engineer : 
his  Education  and  Training,"  hv  Lieut.  Bt.-Col.  W.  A.  J.  O'Mnnra,  C  M.G, 


NOTES. 

British    Scientific    Products    Exhibition,    1919.— The 

King  has  consented  to  act  as  Patron  of  the  British  Scientific 
Products  Exhibition.  1919,  which  will  be  held  at  the  Central  Hall, 
Westminster,  during  the  month  of  July.  The  president  of  the 
Exhibition  is  the  Marquess  of  Crewe,  K,G,,and  Prof.  R.  A.  Gregrory 
is  chairman  of  the  Organisingr  Committee. 

The  British  Science  Guild  has  been  encouraged  to  organise  this 
Exhibition  by  the  success  which  attended  that  held  at  King's 
College  last  summer,  and  the  more  recent  Exhibition  at  Man- 
chester. Now  that  many  inventions  can  be  shown  which  could 
not  be  put  before  the  public  during  the  war,  there  is  every 
prospect  that  this  year's  Exhibition  will  be  even  more  successful 
than  its  predecessors.  The  objects  of  the  Exhibition  will  be  to 
illustrate  recent  progress  in  British  science  and  invention,  and  to 
help  the  establishment  and  development  of  new  British  industries. 
Firms  desirous  of  exhibiting  are  invited  to  communicate  with  the 
Organising  Secretary,  Mr.  F.  S.  Spiers,  82,  Victoria  Street,  London, 
S.W.  1. 

National      Electricity     Supply.— Ttie    scope     of    tlie 

"Ministry  of  Ways  and  Communications  which  it  is  proposed  to  set 
up,  was  explained  to  the  House  of  Commons  on  Wednesday  last  in 
a  10  minutes'  speech,  by  the  Home  Secretary.  The  new  Ministry 
is,  it  is  proposed,  to  take  control  of  the  electricity  supply,  tram- 
ways, railways,  light  railways,  canals,  waterways  and  inland 
navigation,  roads,  Ijridges,  ferries,  vehicles,  and  traffic  'regulations. 
In  addition  the  Bill  also  gives  the  new  Ministry  control  of  public 
services,  taxicabs,  harbours  and  docks,  piers,  and  possible  acquisition 
of  all  or  any.  Mr.  Shortt  explained  that  the  new  Ministry  could  not 
nationalise  the  railways  on  its  own  initiative  ;  any  such  proposal 
would  have  to  go  first  before  the  House.  Regarding  the  proposal 
to  control  electricity  supply,  he  admitted  that  at  first  sight  that 
might  excite  differences  of  opinion,  but  he  pointed  out  that 
"  transport  was  probably  the  biggest  and  most  permanent 
customer  for  electricity,'  and  that  the  success  of  transport  under- 
takings depended  on  the  development  of  the  industry  of  the 
country.  The  more  industry,  through  the  provision  of  cheap 
power,  was  enabled  to  increase  its  output,  the  more  the  transport 
services  would  prosper,  and  therefore  there  was  every  inducement 
for  the  railways  to  see  that  evez-y  manufacturer  who  could  improve 
his  business  by  the  use  of  cheap  power  should  be  enabled  to  get 
that  power.  The  Bill  will  apply  to  the  whole  of  the  United 
Kingdom. 

In  the  House  of  Commons  on  Wednesday,  in  reply  to  Mr.  George 
Terrell,  Mr.  Bridgeman  (Secretary,  Board  of  Trade),  said  that  the 
President  of  the  Board  hoped  that  it  would  be  possible  to  introduce 
a  Bill  dealing  with  the  supply  of  electricity  in  the  course  of  a  few 
days. 

Coal  Control. — Tiie  President  of  tlie  Board  of  Trade 
has  appointed  Sir  Evan  Jones,  Bart.,  M.P.,  Controller  of  Coal  Mines, 
in  succession  to  the  late  Sir  Guy  Calthrop.  Mr.  W.  A.  Lee  -ivill 
continue  to  act  as  Secretary  of  the  Department,  "and  will  be  re- 
sponsible for  dealing  with  export  and  prices  questions. 

U.S.  Scientific  Attach^    in   London.— According  to  tlie 

American  journal  Sc'iencr.  Major  C.  E.  Mendenhall  has  been 
appointed '  Scientific  Attache  to  the  United  States  Embassy  in 
London,  and  will  come  to  England  almost  immediately.  Major 
Mendenhall  is  Professor  of  Physics  in  the  University  of  Wisconsin. 
and  has  been  given  leave  of  absence  for  the  purpose.  It  is  expected 
that  he  will  be  able  to  supply  his  Government  with  valuable 
information  as  to  the  progress  of  scientific  research  in  this 
country,  especially  in  its  industrial  applications. — The  Times 
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Miners'  Electric  Safety  Lamps.— At  a  meeting  of  the 
North  ol  Liii^land  BraucU  of  tbe  National  Association  of 
CoUitMY  ilajiagers,  at  Ne\vcastle-on-Tyne,  in  November  last, 
the  Branch  I'liESiDEXT's  "Notes  on  the  Ceag  Miner's  Elec- 
tric Safety  Lamp  "  were  submittt^l  for  discussion.  Reply- 
ing to  c^tlcl^uls  advanced  at  previous  meetings,  the  author 
tiaid  that  he  thought  lightning  ajresters  ought  to  be  installed 
in  all  collieries  where  charging  stands  were  used.  Referring 
to  wU  explosions  due  to  the  leakage  of  acid  through  a  punc- 
tured cell,  he  desciibed  the  following  experiments  that  he 
had  made.  A  cell  was  filled  with  acid  of  a  spepiiic  gravity 
of  1.'250,  which  was  allowed  to  escape  thjough  the  cell  being 
punctured  at  its  base.  In  ten  seconds  after  the  cell  was 
empty  brilliant  arcing  was  noticed  about  the  cross,  and 
smoke  was  given  off;  this  continued  for  50  seconds.  During 
the  next  six  minutes  only  a  small  quantity  of  smoke  wae 
given  off;  then  arcing  was  again  noticed,  and  a  large  increase 
of  smoke,  which  continued  for  one  minute,  till  a  hole  2  in. 
by  i  in.  was  burnt  through  the  side  of  tihe  cell,  when  it 
c«ased.  For  the  next  fifteen  minutes  a  small  quantity  of 
smoke  was  given  off,  and  then  increased  strongly  for  six 
minutes.  By  this  tame  the  bottom  half  of  the  case  had 
■smouldered  away.  The  cell  then  collapsed,  causing  the 
plates  to  fall  together;,  sLmultaineously  thei'e  was  a  flash  at 
the  contacts  at  the  top  of  the  cell,  which  caused  the  already 
heated  ceil  to  catch  fire.  The  duration  of  the  experiment  was 
thirty-five  minutes.  Another  experiment  was  carried  out 
mider  exactly  similar  conditions,  and  after  ten  minutes  it  was 
found  that  the  cross  in  the  oell  was  burnt  in  two  places  to 
the  extent  of  §  in.  by  J  in.  In  a  third  experiment  the  cell 
was  covered  as  far  as  possible  with  she«t  mica,  the  separation 
cross  being  dispensed  with  and  mica  substituted.  With  these 
exceptions  the  experiment  was  conducted  as  before.  There 
was  no  visible  arcing,  but  a  vapour  was  given  off,  which 
ceased  after  five  minutes,  and  current  still  continued  to  pass 
through  the  plates.  After  30  minutes  the  current  was  cut 
off,  and  when  examined  the  cell  was  found  to  be  undamaged, 
but  the  mica  separator  was  charred,  which  probably  ac- 
counted for  the  current  being  able  to  make  a  circuit  of  the 
plates.  During  the  first  esperujient  recorded  above,  the 
sliding  rod  or  variable  resistance,  which  was  held  in  position 
by  a  solenoid  coU,  dropped  as  soon  as  the  first  flash  appeared 
m  the  cell,  and  to  allow  the  experiment  to  succeed  the 
sliding  arm  had  to  be  held  in  position.  Therefore,  it  seemed 
to  be  highly  improbable  that  a  fire  would  take  place  through 
a  leaking  or  dirty  cell  on  the  battery,  if  the  sliding  arm  of 
the  resistance  was  in  good  working  order.  He  suggested  that 
with  attendance  any  tendency  to  fire  ought  to  be  detected 
before  any  material  damage  was  done.  The  cross  was  the 
danger  zone,  and  in  all  cases  of  acid  cells  he  would  substitute 
a  mica  cross,  and  also  line  the  cell  with  sheet  mica.  By 
introducing  "  jeUac "  instead  of  the  acid  this  danger  was 
very  nearly  overcome,  because  in  his  opinion,  if  the  add 
and  "  jellac "  were  mixed  in  the  right  proportions,  there 
was  practically  no  leakage  or  spiU.  thereby  obviating  the 
occurrence  of  an  arc  with  a  fire  to  follow. 

Mr.  S.  Hare  thought  that  every  charging  cabin  should  be 
divided  up  into  compartments,  which  should  be  made  fire- 
proof, so  that  in  the  event  of  a  cell  taking  fire  in  any  one 
compartment  it  could  be  dealt  with  before  it  extended  to 
other  divisions  of  the  charging  house. 

Mr.  G.  Raw  said  tiat  until  the  celluloid  case  could  be 
superseded  by  a  non-inflammable  one,  the  danger  of  fire 
during  charging  would  remain.  The  only  safe  course  was  to 
keep  the  charging  cells  under  proper  supervision,  and,  if 
possible,  in  separate  partitions.  With  regard  to  the  "  jellac," 
he  regarded  its  alleged  satisfactory  results  with  a  certain 
amount  of  scepticism,  because  there  was  unavoidably  a  cer- 
tain amount  of  wasting  of  the  plates,  and  unless  the  resulting 
sediment  could  fall  to  the  bottom  of  the  cell  clear  of  the 
plates,  as  in  the  dilute  electrolyte,  he  foresaw  trouble  with 
the  plates  in  time. 

The  Branch  President  said  he  had  had  a  cell  punctured 
for  six  months;  very  little  "jellac"  had  leaked  out  of 
it  yet,  and  no  fire  had  occurred.  When  a  fire  took  place  in 
the  Ceag  lamp  it  occurred  at  the  cross-pieces.  If  these  were 
kept  clean  there  was  no  chance  of  a  cell  taking  fire. 

The   Metric   System    in  tlie   United   States.— At  the 

second  annual  meeting  of  the  American  Metric  Association, 
held  in  Baltimore  on  December  'llth,  and  in  Washington  on 
December  '28th,  Mr.  David  A.  Molitor,  consulting  engineer, 
outlined  his  work  for  the  C.  E.  Schmidt  Co.,  of  Detroit,  tan- 
ners. He  found  that  about  500  different  commodities  were 
being  purcba.?ed  for  the  use  of  this  company,  and  that  they 
were  received  in  many  different  units  of  weight  and  measure. 
It  became  clear  that  economy  would  be  effected  by  entering 
the  weight  or  measure  of  all  material  received  in  metric  units. 
This  step  was  taken  with  great  success.  The  metric  weights 
and  measures  were  then  used  exclusively  throughout  the 
factory.  The  output  of  the  factory  was  increased  approxi- 
mately 50  per  cent,  with  the  same  working  staff.  The  weigh- 
ing in  one  department  had  previously  been  done  by  an 
expert  in  the  old  weights  and  measures.  After  the  change 
to  the  metric  system,  this  work  was  done  by  a  labourer,  with 
fewer  mistakes  than  formerly.  He  estimated  that  a  saving 
of  approximately  20  per  cent",  could  be  effected  in  the  book- 
keeping and  calculations  of  factories  which  introduced  the 
metric  weights  and  measurss  throughout. 
Dr.  C.  0.  Mailloux,  coamilting  engineer,  chairman  of  the 


United  States  Committee  of  the  International  Electrotechnical 
Commission,  told  of  his  practical  experiences  in  the  use  of 
the  metric  system  in  the  United  States  and  foreign  countries, 
and  described  his  last  interview  with  Sir  John  Wolfo  Bari7. 
He  expressed  to  Dr.  Mailloux  his  firm  conviction  of  the  de- 
eirabihty  and  necessity  for  adopting  the  metric  weights  and 
measures  in  England,  and  discussed  the  practical  steps  con- 
templated for  their  general  use.  Dr.  Mailloux  painted  out 
the  fact  that  the  electriaiJ  units  throughout  the  world  were 
based  on  metric  weights  and  measures,  and  that  this  in  itself 
was  indicative  of  their  ultimate  adoption  for  aU  purposes  in 
America  and  England. 

Mr.  Jesse  M.  Smith,  past-president  of  the  American  Society 
of  Mechanical  Engineers,  stated  that  he  had  been  in  close 
touch  with  the  metric  movenient  for  fifty  years.  He  liad 
studied  in  Bcrhn  during  the  winter  foUow'ing  the  Franco- 
Prussian  war;  the  metric  sy.stcm  was  then  usetl  in  the  text 
books,  and  also  for  practical  work  throughout  Germany.  He 
had  frequently  used  the  metric  sy.stom  in  America  and  other 
countries  since  then,  and  believed  it  to  be  only  a  questioh 
of  time  when  the  metric  system  would  be  adopted  in  all  parts 
of  the  world. 

United  States  Senator  John  F.  Shafroth  read  a  Bill  which 
he  had  introduced  in  Congress,  and  asked  for  a  discussion  on 
the  subject.  This  Bill  was  a  step  toward  the  general  ase  of 
metric  weights  and  measures,  making  exceptions  where  such 
seemed  to  be  advisahle  for  special  work.  The  Bill  was  en- 
dorsed by  the  American  Metric  Association. 

Secretary  of  Commerce  Hon.  Williara  C.  Radfield  was  the 
principal  speaker  at  the  "  Metric  Dinner,"  held  on  the  even- 
ing of  the  27th.  After  outlining  his  practical  experience 
as  a  manufacturer  for  thirty  years,  and  his  travels  in  other 
countries  in  the  interests  of  his  export  trade,  he  voiced  the 
conviction  that  the  metric  weights  and  measures  should  and 
■would  be  adopted  for  general  use  in  the  United  States. 

Resolutions  were  passed  expressing  the  de.sire  of  the  Arneri- 
can  Metric  Association  to  co-operate  more  fully  with  American 
industries  and  trades  using  and  contemplating  the  us*-  of 
metric  weights  and  measures,  and  inviting  the  co-operation 
of  the  universities,  colleges,  and  other  educational  institutions 
in  bringing  in  the  general  use  of  metres,  htres,  and  grama 
for  the  welfare  of  America. 

Colliery  Cable  Unprotected. — Following  a  fatal  mishap 

in  a  mine,  when  a  workman  received  an  electric  shock  through 
coming  in  contact  with  a  puU.  or  signal  wire.  William  Gary, 
manager  of  the  Kingston  Colliery,  Hyde,  and  William  M.  Reynolds, 
managing  director  of  the  company,  were  finei?  £1  and  £5 
respectively,  at  Hyde,  for  allowing  a  cable  in  the  mine  to  be 
unprotected,  and  Gary  was  fined  £5,  and  witnesses'  tees,  for  not 
adequately  preventing  the  signal  wire  from  touching  the  cable. — 
Manchester  Daily  Dispatch. 

Radiotelegraphy  in  the  U.S.  Navy. — In  the  annual  report 
of  the  U.S.  Navy,  a  good  deal  of  the  engineer-in-chief's  section  ia 
devoted  to  the  activities  of  the  Radio  Division  of  the  Bureau  of 
Steam  EagLneering.  There  are  4,000  installations  on  naval  ships 
and  other  craft  built  and  being  built,  while  on  shore  the  Bureau 
maintains  about  210  stations.  "The  Bureau,"  says  Rear- Admiral 
R.  S.  Griffin,  "  has  developed,  or  assisted  in  the  development  of, 
the  use  of  radio  for  fire  control,  the  radio-compass,  underground 
radio  reception,  the  distant  control  of  radios-tations,  the  radio- 
telephone transmitter,  and  radio  equipment  for  aircraft.  A  large'' 
number  of  the  units  of  the  fleet  have  been  equipped  with  radio- 
cpmpasses  and  radio-telephone  transmitting  and  receiving  sets,  both 
apparatusofthegreatestpractical  value.  Thereare  2.5 radio-compass 
stations  ashore  for  locating  enemy  vessels  and  unauthorised  radio- 
stations,  and  for  assisting  vessels  to  determine  their  positions." 

The  development  of  radio-telegraphic  communication  from  air- 
craft in  flight  to  stations  on  laud  has  been  so  advanced  that  it  is 
now  possible  at  a  distance  of  200  miles,  or  from  land  to  flying  air- 
craft up  to  50  miles,  and  communication  from  aircraft  resting  on 
the  water  to  points  on  shore  can  be  effected  at  a  maximum  distance 
of  40  miles.  The  development  of  a  radio-telephone  for  use  on 
aircraft  has  progressed  to  such  an  extent  that  it  is  now  possible  to 
communicate  from  aircraft  in  flight  to  land  stations  at  a  maximum 
distance  of  60  miles,  and  from  land  stations  to  flying  aircraft  up  to 
1.5  miles. 

Electricians    and   Engineers  in  Newspaper  Offices. — 

We  have  received  from  Mr,  W.  J.  Webb.  London  district  secretary 
of  the  Electrical  Trades  Union,  a  copy  of  a  new  working  agreement 
for  electricians  and  engineers  employed  in  the  newspaper  offices  in 
the  London  district.  The  agreement  states  that  the  hours  for  men 
on  day  work  are  to  be  47  per  week,  and  on  night  work  42  ;  day 
work  is  comprised  between  8  a.m.  and  6  p.m.,  and  night  work 
between  6  p.m.  and  6  a.m.  Overtime  is  to  be  paid  for  at  the  rate 
of  time  and  a  half  for  the  first  four  hours,  and  double  time 
afterwards.     The  minimum  wages  are  :  — 

Day.  Night. 

Electricians  (mechanics)  and  engineers  ...  £4  10  0  £6  0  0 
Electricians'  assistants  ...         ...         ...     £3  15     0     £4     6    0 

Other  provisions  relate  to  working  days,  rotating  shifts,  Sunday 
papeis,  Sue.  The  agreement  is  terminable  by  three  months"  notioe, 
and  came  into  operation  at  the  beginning  of  February.  Disputes 
are  to  be  referred  to  a  joint  committee  of  the  Newspaper 
Proprietors'  Association,  the  Electrical  Trades  Union,  and  tllil 
Amalgamated  Society  of  Engineers. 
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Institution  and  Lecture  Notes.— Institution  of  Electrical 

Engineers. — The  followine:  arransementa  have  been  made  for  the 
first  four  informal  meetings  which,  by  kind  permission,  will  be 
held  in  the  rooms  of  the  Chartered  Institute  of  Patent  Agents, 
Staple  Inn  Buildings  (South  Block),  close  to  No.  'i'io,  High  Holborn, 
W.C,  at  7.30  p.m.  :  — 

March  17th. — Discussion  on  the  Future  of  Trade  Unions  aa 
Affecting  the  Engineering  Industry.  (Introduced  by  Mr. 
F.  Pooley.') 

April  14th. — Discussion  on  Electrical  Instruments.  (Introduced 
by  Dr.  R.  D.  Gifford.) 

May  12th. — Discussion  on  the  Regulations  Issued  by  Electricity 
Supply  Undertakings.     (Introduced  by  Mr.  W.  E.  Bradshaw.) 

.lune  2nd. — Discussion  on  Increased  Output,  kc.  (Introduced  by 
Major  Kenelm  Edgcumbe.) 

Arrangements  are  being  made  for  visits  to  works  on  the  after- 
noons of  the  above  meeting-days  (except  the  first).  Particulars 
will  be  announced  at  the  first  meeting. 

At  the  Irish  Centre,  on  Thursday  last  week,  Mr.  G.  Marshall 
Harriss,  general  manager  of  the  Dublin  United  Tramways  Co.. 
read  a  paper  on  the  subject  of  "  Irish  Rivers  as  Aids  to  the  Distri- 
bution of  Cheap  Power."  Mr.  Harriss  pointed  out  the  necessity  of 
increasing  the  output  of  agriculture — the  most  important  industry 
in  Ireland — in  order  to  compensate  for  the  higher  wages  and 
shorter  hours  demanded  by  the  workers,  and  stated  that  for  this 
purpose  cheap  power  was  essential.  Owing  to  the  cost  of  imported 
coal  they  must  utilise  water  power  as  fully  as  possible,  and  he  gave 
particulars  of  a  proposal  which  was  being  considered  by  the  Board 
of  the  Dublin  and  Lucan  Electric  Railway,  to  utilise  the  water- 
power  of  the  Salmon  Leap,  Leixlip,  to  operate  the  railway.  Mr. 
Harriss  said  that  by  this  means  a  gross  annual  output  of  8,385,000 
units  could  be  generated,  equivalent  to  a  consumption  of  10,700  tons 
of  coal.  While  water  power  was  variable  in  amount,  this  draw- 
back could  be  overcome  where  a  public  supply  of  electricity  was 
available,  by  drawing  from  the  latter  when  the  water  was  deficient, 
and  paying  back  electrical  energy  when  it  was  abundant.  On  this 
basis  the  extension  of  transmission  lines  throughout  the  country 
for  agricultural  purposes  would  be  justified.  State  aid  would  be 
necessary,  but  private  enterprise  should  also  be  encouraged  and 
protected. 

Institute  of  Metals.— Mr.  C.  M.  Walter,  M.Sc.  (chemist  and 
engineer  in  charge  of  the  Industrial  Research  Laboratories, 
Birmingham  Gas  Department),  lectured  last  week  at  a  meeting  of 
the  Birmingham  Section  of  the  Institute.  After  speaking  of  the 
electric  muffle  and  oven  furnaces  of  the  "wire- wound"  and 
"resister  "  types,  he  remarked  that  in  the  case  of  a  special  design 
of  tubular  furnace,  the  application  of  electrical  heating  had  been 
found  to  give  excellent  results  for  certain  classes  of  work,  and 
already  a  number  of  such  designs  had  been  placed  on  the  market 
by  a  Birmingham  firm  (Messrs.  Kynoch)  which  had  taken  up  the 
manufacture  of  electrically-heated  furnaces  of  this  particular 
type. 

Electrical  Power  Engineers'  Association  (Glasgow  Section) — 
The  members  of  the  Section  are  holding  a  dinner  at  the  Trades' 
House  Restaurant,  Glasgow,  on  Saturday,  March  22nd. 

Stoke-on-Trent  Engineers'  and  Engineering  Students'  Asso- 
ciation.— On  February  22nd  the  first  annual  festival  of  this 
Association  was  held  ;  founded  in  1914,  it  has  now  500  members. 
The  Mayor  (Alderman  W.  E.  Robinson)  presided,  and  among  those 
present  were  Mr.  R.  Smith  (president),  Mr.  VV.  M.  Selvey,  Mr.  C.  H. 
Yeaman  (past  president),  and  Mr.  E.  Jolley  (secretary).  Da  the 
course  of  the  evening  it  was  urged  by  Mr.  Yeaman  that  the  Asso- 
ciation should  be  represented  on  the  Board  of  Governors  of  the 
Technical  School,  aad  Dr.  Freeman  advocated  the  foundation  of  a 
University  College. 

A  lecture  on  "  The  Evolution  of  a  Modem  Tramway  System  " 
was  delivered  on  February  24th  by  Mr.  F.  Bland,  of  Messrs.  Edgar 
Allen,  Ltd.,  to  the  members  of  the  Society  op  Engineers  and 
Metallurgists,  at  the  Applied  Science  Department  of  Sheffield 
University. 

TJie  Electrification  of  Seeds. — In  the  House  of  Commons, 

recently,  in  reply  to  a  question,  the  Secretary  to  the  Board  of 
Agriculture,  Sir  Arthur  Boscawen,  said  the  Board  had  arranged  for 
*  experiments  to  test  the  claims  put  forward  by  those  interested  in 
commercial  processes  for  the  electrification  of  seeds.  The  experi- 
nents  were  being  conducted  at  several  centres,  but,  as  they  had  not 
yet  been  completed,  it  was  not  possible  to  state  what  results  would 
be  obtained. — Mark  Lime  L'/pres^. 

Tlie  I.E.E.  Electrical  Appointments  Board.— Naturally, 

in  view  of  the  rapidity  with  which  demobilisation  is  taking  place, 
candidates  for  employment  in  civil  occupations  are  coming  forward 
in  greater  numbers  than  inquiries  from  employers,  and  the  register 
of  the  Appointments  Board  shows  a  considerable  want  of  balance. 
The  claims  of  the  engineers  who  have  been  fighting  our  battles  to 
prior  consideration  need  no  emphisis  but  we  may  suggest  as  an 
additional  reason  for  employers  to  lodge  inquirie*  the  fact  that 
those  who  come  first  will  have  the  best  opportunities  of  securing 
the  pick  of  the  list,  and  even  if  they  are  not  quite  ready  to  proceed 
with  their  after-war  programmes  at  the  moment,  it  will  be  to 
their  advantage  to  get  into  touch  with  the  most  suitable  men 
without  delay.  Communications  should  be  addressed  to  the 
Secretary,  Electrical  Appointments  Board,  1,  AUiemarle  Street,  W.  1. 

Parliamentary. — Bedwellty  U.D.C.  is  making  application 
to  Parliament  for  powers  to  purchase  the  Rhymney  Valley  and 
General  Electric  Supply  Co.'s  undertaking,  and  to  carry  on  the 
buiiness  of  the  company, 


An    Electrical    Problem.— In  a  letter  to  the  Eledriral 

IVorld,  Prof.  V.  Karapetoff  points  out  that  for  an  aviator  to 
determine  away  up  in  the  clouds  his  speed  with  respect  to  terra 
firma,  he  must  have  something  there  that  is  invariable  with 
respect  to  the  ground,  and  about  the  only  thing  of  this  kind  seems 
to  be  the  earth  s  magnetic  field.  Imagine  a  long  horizontal  wire 
stretched  across  the  aeroplane  ;  an  electromotive  force  will  be 
induced  in  this  wire  by  the  vertical  component  of  the  earth's 
magnetic  field,  directly  propoitional  to  the  velocity  of  the  aero- 
plane. But  in  spite  of  the  apparent  simplicity  of  such  an  arrange- 
ment, it  seems  to  be  Impossible  to  measure  this  e.m.f.  by  any 
known  means.  The  two  leads  from  the  ends  of  the  wire  to  the 
galvanometer  will  be  cut  by  the  same  magnetic  field  in  the 
opposite  direction,  and  the  total  voltage  registered  by  the  instru- 
ment will  be  zero.  Placing  these  leads  in  an  iron  pipe  so  aa  to 
shield  them  from  the  magnetic  field  would  not  remedy  the 
matter  in  the  least. 

"  Here  is  then  an  interesting  practical  problem  and  also  an 
extremely  important  theoretical  proposition  about  measuring  the 
induced  k.m.f.  in  a  moving  conductor  when  the  measuring  device 
itself  is  moving  with  the  conductor." 

We  may  remark  that  the  device  would  be  useless  unless  the  aero- 
plane were  moving  steadily  either  horizontally  or  at  some  known 
angle  with  the  horizontal  plane  ;  this  could  not  be  determined 
in  a  cloud,  and  therefore  the  "  practical  "  aspect  of  the  matter  is 
of  little  moment.  But  the  electrical  problem  is  exoeedingl.y 
interesting.  It  is  somewhat  analogous  to  the  problem  of  measuring 
the  mass  of  a  body  when  the  experimenter  and  his  apparatus  are 
falling  freely  under  the  action  of  gravitation  ;  this  can  be  done. 

Fatality. — At  Accrington,  on  Monday,  Charles  Knighton 
(64),  a  labourer  at  Messrs.  Howard  &  BuUough's  works,  died  whilst 
attending  to  the  electric  motors.  He  informed  another  employe 
that  the  switch  of  one  of  the  motors  would  not  act,  at  the  same 
time  pressing  the  handle  out  of  gear.  He  then  pushed  the  handle 
in  the  opposite  direction,  and  at  once  fell  to  the  ground,  dead. 

The  International  Electrotechnical  Commission. — The 

Central  Office  of  the  I.E  C.  has  been  maintained  during  the  war 
through  the  generous  assistance  of  the  National  Committees,  with 
which  it  has  been  in  direct  communication,  and  is  now  considering 
the  question  of  reorganisation  of  the  whole  Commission.  In  order 
to  carry  this  into  effect  it  will  be  necessary  to  have  a  plenary 
meeting  of  the  Commission,  when  various  important  matters  will 
be  considered^such  as  the  question  of  the  enemy  countries,  which 
before  the  war  took  part  in  the  work  of  the  Commission,  and  that 
of  filling  the  gaps  which  time  and  other  circumstances  have  unfor- 
tunately made  in  the  membership  of  the  various  Committees. 
In  the  question  of  nomenclature,  for  instance,  it  will  be  difficult 
to  replace  such  a  delegate  as  the  late  Dr.  S.  P.  Thompson.  •  With 
regard  to  the  rating  of  electrical  machinery,  during  the  war 
Europe  has  not  been  able  to  devote  much  attention  to  research 
work,  and  consequently  has  not  made  so  much  progress  in  the 
study  of  insulating  materials  as  the  United  States.  Moreover, 
certain  misunderstandings  have  arisen  owing  to  the  fact  that  the 
American  and  British  Committees  have,  with  the  very  best  inten- 
tions, in  certain  cases  slightly  exceeded  the  limiting  temperatures 
adopted  by  the  I. E.G.  "This  has  given  rise  to  misapprehension  on 
the  part  of  the  French  Committee,  and  it  has  been  thought  wise 
to  arrange  for  a  meeting  of  the  Special  Committee  on  Rating  in 
Paris  just  after  Easter,  rather  than  wait  for  a  full  meeting  of  the 
Commission.  In  this  way  it  is  hoped  that  the  difficulties  will  be 
surmounted  and  the  foundations  laid  for  a  plenary  meeting  of  the 
Commission.  The  Central  Office  is  at  present  engaged  in  arranging 
the  meeting  of  the  Special  Committee,  which  consists  of  repre- 
sentatives of  Belgium,  France,  Great  Britain,  Italy,  Sweden, 
Switzerland,  and  the  United  States  of  America. 

The  question  of  graphical  symbols  in  electrotechnics  has  been 
under  discussion  in  America,  Great  Britain,  and  Italy,  and  a  large 
amount  of  preparatory  work  will  be  at  the  disposal  of  the  Special 
Committee  on  Symbols. 

It  is  probable  that  an  international  standard  for  the  resistance 
of  aluminium  will  be  adopted,  in  the  same  way  as  has  been  done 
for  copper.  The  French  Committee  is  also  suggesting  that  the 
I.E.C.  should  take  up  the  question  of  screw  lamp  sockets  and 
holders.  It  is  becoming  more  and  more  important  in  all  inter- 
national work  that  a  clear-cut  distinction  be  made  between 
standards  and  detailed  specifications. 

Manchester  Strikes.— Apparently  the  strike  of  elec- 
tricians in  the  Manchester  district  was  partly  based  upon  a 
misunderstanding,  the  employers  not  having  been  aware  that  the 
apprenticeship  demand  had  been  dropped  by  the  Electrical  Trades 
Union,  leaving  only  the  minimum  wages  question  for  settlement. 
The  members  of  the  Union  are  balloting  on  the  question  of  a 
general  strike  in  the  district  in   support  of  the  men  who  are  out. 

The  strike  at  Messrs.  Crossley  Motors,  Ltd.,  Gorton,  ended  last 
Sunday,  when  the  men  decided  to  resutne  work  on  Monday  The 
strike  did  not  receive  official  Trade  Union  recognition.  About 
3,51  0  men  were  concerned  in  it,  and  of  these  2,000  had  returned  to 
work  last  week. 

Copper   Prices.— Messrs.   .James    &   Shakespeare   report 

March  5th  : — Copper  bars  (best  selected),  sheets  and  rods,  £118.  > 

Messrs.  F.  Smith  &  Co.  report  March  6lh  :— Electrol.t  tic  bars, 
£81  ;  electrolytic  sheets,  no  change  ;  electrolytic  wire  rods,  £itl  ; 
ditto  H.c.  wire,  lUd.  ;  silicium  bronze  wire,  la.  3id. 

French  Company. — La  Societe  des  Accumulateurs  Fixes 
at  de  Traction  is  the  name  of  a  new  oompsmy  which  has  lately 
been  formed  at  Remain ville,  with  a  capital  of  £40,000. 
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Scientific  Management. — The  demand  of  Labour  for 
shorter  hours  and  bi(f  her  wages  can  be  complied  with  if  the  workers 
will  abandon  restrii;t  iou3  ou  output ;  to  secure  the  necessary  increased 
rate  of  production,  however,  this  aloue  will  not  sutfioe — we  must 
have  in  all  industries  greater  efficiency,  based  not  bo  much  on  in- 
diridual  effort  as  on  scientific  manatrement.  America  has  led  the  way 
in  this  respect,  and  the  astonishint;  results  obtained  by  Enj^lish  firms 
who  have  adopted  these  methods  should  be  more  widely  known. 
The  Industrial  Kcconstruction  Council  has  taken  up  the  matter, 
and  ai  a  public  meetings  held  at  the  Institute  of  Journalists  on 
Thursduy  last  week,  it  elected  a  sub-Committee  to  arrange  a  series  of 
fortnightly  conferences,  which  would  deal  with  this  subject  in  all 
its  bearings.  Further  particulars  may  be  obtained  from  the 
Organising  Secretary,  I.K.C..  2  and  4,  Tiidor  Street,  E.C.  4. 

Strilce  Prosecutions. — lleferrinj;  to  the  paniiiraph  under 
this  heading  in  our  last  issae,  Mr.  W.  T.  Weeks  writes  stating 
that  he  and  other  members  of  the  National  Amal- 
gamated I'nion  of  Enginemen,  Firemen,  Mechanics.  Motormen, 
and  Electrical  Workers  were  not  on  strike,  neither  had  th^y  any 
intention  of  supporting  the  strike  ;  it  was  owing  to  their  con- 
tinuing at  work  that  the  trouble  arose.  Mr.  Godfrey,  he  says, 
walked  into  their  station  and  called  them  blacklegs.  We  regret 
that  an  injustice  has  inadvertently  been  done  to  Mr.  Weeks  and  his 
fellow-Unionists. 

Tlie  Wage  Problem   in    Industry.— On  Wednesday,  last 

week,  Mr.  \V.  L.  llichens,  chairman  of  Cammell,  Laird  &  Co.,  Ltd.. 
delivered  a  very  timely  paper  before  the  Royal  Society  of  Arts,  in 
London.  There  was  a  sparse  attendance — too  sparse  altogether 
for  the  consideration  of  a  paper  on  such  a  subject  from  a  man  of 
great  industrial  reputation,  whose  sympathies  have  long  been 
favourable  to  better  conditions  of  living  for  the  industrial  classes. 
There  should  have  been  a  far  larger  audience  and  a  more  worthy 
discussion.  Sir  G.  E.  Askwith,  K.C.,  presided,  and,  referring  to 
the  movement  among  the  workers  of  the  country,  said  the  demand 
was  that  the  results  of  production  should  be  distributed  more 
equitably.  Mr.  E.  \V.  Mundy  (secretary  of  the  Labour  Co-partner- 
ship Association),  and  Mr.  Neville  Priestley,  spoke  in  detence  or 
support  of  the  co-partnership  principle,  but  the  author  did  not 
see  that  co- partnership  went  to  the  root  of  the  matter.  He  agreed 
with  the  chairman  that  the  distribution  of  wealth  was  the  main 
problem  with  which  the  country  had  to  deal,  tut  how  was 
improved  distribution  to  be  brought  about .'  Was  it  to  be  brought 
about  by  a  free  fight  between  one  section  of  the  community  and 
another,  or  by  some  reasoned  method  .'  The  Government  would 
eventually  have  to  face  the  responsibility  for  determining  the 
relative  distribution  of  wealth  as  between  one  section  of  the  com- 
munity and  another.  The  questions  now  confronting  us  should 
not  be  determined  by  brute  force,  but  by  some  kind  of  impartially- 
constituted  tribunal,  and  unless  public  opinion  could  be  educated 
up  to  that  point  the  country  would  remain  in  the  quagmire  in 
which  it  found  itself  to-day. 

Appointments  Vacant. — Two .  electricians  for  the 
Sheffield  Corporation  Waterworks  ;  overhead  wireman  for  the 
Ramsbottom  U.D.C.  Traction  Department  ;  meter  tester  for  the 
Greenock  Corporation  Electricity  Department.  The  Municipal 
Tramways  Association  is  inviting  applications  until  March  24th 
for  the  appointment  of  general  secretary  at  not  less  than 
£750  per  annum.     Bee  our  advertisement  pages  to-day. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whsther  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— The  Highways 
Committee  of  the  L.C.C.  recommends  that  Mr.  J.  Tebry, 
district  traffic  superintendent  (southern  section)  in  the  Coiin- 
cil's  tramways  department,  be  appointed  to  act  temporarily 
as  traffic  operation  superintendent,  with  an  acting  allowance 
of  £100  a  year,  in  addition  to  his  salarj-  of  ±'350,  and  that 
Mr.  S.  K.  "Ge.\rt,  an  assistant  in  the  tramways  department, 
be  promoted  to  be  a  divisional  superintendent  in  the  traffic 
branch  at  £'.300  a  year,  rising  to  i'400. 

The  staff  and  workmen  at  the  Swansea  Corporation  elec- 
tricity station  have  presented  a  silver  cigarette  case,  suit- 
ably inscribed,  to  Mr.  F.  J.  Blkgess,  the  chief  engineer, 
and  a  pair  of  silver  vases  and  fruit-stand  to  Mrs.  Burgess. 
Mr.  Burgess  is  leaving  Swansea,  after  four  years'  service, 
to  take  an  active  interest  in  the  finn  of  Messrs.  Burgess  and 
Sons,  of  Exeter. .  The  borough  electrical  engineer  (Mr.  J. 
W.  Buit)  presided. 

The  HuU  Corporation  Tramways  Committee  has  increaeed 
the  salary  of  the  tramways  manager  from  £600  to  j£80O  per 
annum. 

Dover  T.C.  has  decided  on  the  following  additions  to 
salaries  : — Mr.  E.  C.  Harper,  borough  electrical  engineer,  to 
be  given  a  war  borfus  of  £130  from  January  1st;  Mr.  B.  W. 
Smith,  works  superintendent,  a  war  bonus  of  £65;  Mr.  H.  E. 
Osborne,  mains  engineer,  war  bonus  of  £5"2;  Mr.  E.  H.  Bond, 
tramways  genera]  manager,  war  bonus  of  £25. 

Mr.  W.  Clocgh,  who  recently  retu^ed  from  the  mana-ge- 
ment  of  the  Bury  tramways  department,  was  last  week  pre- 


8eDt«d  by  the  chief  officialB  with  a  silver  tea  service  as  a 
maak  of  appreciation  of  his  sen'ices  with  the  Corporation 
for  '26  yeajs. 

Southixjrt  Tramways  Committee  has  appointed  Mr.  E. 
SiuuwiCK,  of  lioclidale,  depot  superiutcndcm  at  £'200  a  year. 

Ml'.  C.  NV.^rimrGH,  late  A.I.D.,  has  been  apiwmtcd 
engineer  and  secretary  to  the  Ingleton  Electric  Lighting  and 
Power  Co.,  Ltd. 

On  Saturday,  at  the  electric  light  works,  East  Street, 
Grantham,  the  stall  and  workpeople  gave  a  "  send  off  "  to 
the  manager,  Mr.  J.  E.  Edmunuson,  and  presenlwl  him  with 
a  silver  fountain-pen  and  wallet.  Mr.  J  Jenkin.son  made  the 
presentation.  Mr.  Edmundson,  in  responding,  reinarkod  that 
health  i-easons  had  led  him  to  decide  to  leave.  In  a  brief  .illu- 
sion to  the  labour  unrest,  he  said  if  GaiMtal  and  Lahou.r 
woi'ked  together  that  would  help  to  solve  many  of  the  prob- 
lenjs  now  engaging  the  indu.strial  community.  If  the  men 
had  a  grievance  at  any  time,  he  advised  them  not  to  harboui' 
it,  but  to  get  it  off  their  chests.  Mr.  Edmundson  left 
Grantham  on  Monday,  and  Mr.  P.  H.  Brandreth,  of  Stam- 
ford, takes  up  bis  duties  as  manager  this  week. 

General. — Sir  Oliveii  Lodge  has  announced  his  intention 
to  retire  from  the  Piincipalship  of  the  Birmingham  Univer- 
sity at  the  end  of  July,  in  order  to  make  room  for  a  yoimgei' 
man  to  enter  upon  his  duties  with  the  period  of  i-econstruc- 
tion.  Sii'  Uliver  proposes  to  devote  the  remainder  of  his  life 
to  the  jwoblem  of  the  Ether  of  Space. 

Mr.  Percy  B.  S.mith  has  been  demobilised  from  the  R.A.F. 
after  more  than  three  yea.rs'  service,  and  has  resumed  his 
lx>sation  as  representative  of  Messrs.  Home  &,  Eowland,  elec- 
iricai  engineers,  of  Charlton,  London,  S.E.  7. 

The  Industrial  Australian  and  Mining  Standard  states  that 
Messiis.  B.  VVooDF'iJLL,  S.  G.  Hall,  and  A.  PI.  Stone,  engineei- 
assistants  in  the  electric  supply  depai-tment  of  the  Melbourne 
City  Council,  who  are  at  present  on  active  sei-vice,  have  been 
appointed  to  take  advantage  of  the  travelling  scholarsiiips 
estabhshed  by  tlie  Council  in  1916.  They  wiU  spend  a  year 
with  some  leading  manufacturer  in  England.  The  Council 
will  grant  them  £.50 — fo  cover  theii'  return  fare,  and  £1  pea- 
week  to  supplement  their  earnings  «'hile  abroad.  Those 
enjoying  the  privileges  of  the  scholarships  undei'take  to  re- 
turn to  the  employ  of  the  Council  at  the  end  of  the  term. 

The  daily  Press  states  that  Sir  Maurice  Fitzmadrice  has 
retired  from  the  ix)st  of  Chairman  of  the  Canal  Control  Cnm- 
inittee,  and  the  President  of  the  Board  of  Trade  has  ap- 
l)oiuted  Mr.  Sydney  Preston  to  succeed  .him. 

Mr.  John  Lee,  postmasteir  of  Belfast,  has  been  api)ointed 
Controller  of  the  Central  Telegraph  Office,  London. 

Mr.  H.  M.  Pease,  who  has  for  a  number  of  years  carried 
out  the  duties  of  assistant  manager  and  sales  manager  of 
the  Western  Electric  Co.,  Ltd.,  of  North  Woolwich,  has_  now 
been  appointed  managing  director. 

Mr.  C.  J.  Fox,  who  has  been  connected  with  the  British 
Westinghouse  Co.,  Ltd.,  for  15  years  (nine  years  as  seUing 
engineer  in  Nottingham  and  district,  and  latterly  in  the 
Lancashh'e  area),  has  resigned  to  take  up  the  position  of 
managing  dii'ector  of  Messrs.  W^  J.  Furse  -&  Co.  (Manches- 
ter), Ltd.,  electrical  and  mechanical  engineers,  18,  Corporar 
tion  Street,  Mancheste'r. 

Roll  ol  Honour. — Sergeant  D.  H.  Creears,  who  has  died 
of  pneumonia,  at  Charleroi,  was  employed  at  the  Accringtom 
Corporation  electricity  works. 

Obituary. — Mr.  A.  C.  Eeyrolle. — The  death  occurred  in 
Newcastle-on-Tyne,  cm  February  27th,  of  Mr.  A.  C.  EeyroUe, 
the  managing  director  of  Messrs.  A.  EeyroUe  &  Co.,  Hebbum- 
on-Tyne.  Mr.  EeyroUe  was  a  native  of  Correze,  France,  and 
was  bom  in  1864.  He  came  to  London  in  his  19th  year,  and 
went  as"  an  "  impix)ver "  to  Messrs.  Lege  &  Co.,  scientific 
instrument  makers.  In  1886  he  opened  a  workshop  in  Char- 
lotte Street,  where  electrical  work  was  carried  on,  and  in 
1897  he  opened  a  factory  in  Panci-as  Street,  Tottenham  Court 
Road.  In  1901  he  commenced  the  Hebbum  business,  and 
afterwards  closed  the  London  woi'ks  in  order  to  give  fuU 
attention  to  the  Tyneside  business.  The  manufacture  of 
switchgear  is  a  speciahty  with  the  firm,  and  in  this  direc- 
tion, and  others,  the  business  has  steadily  grown  untU  the  firm 
now  employs  700  hands,  and  stands  in  the  foremost  rank  of 
switchgear  manufacturers.  Mr.  Eeyrofle  always  took  a  great 
interest  in  his  employes,  and  he  recently  organised  a  prac- 
tical school  for  the  apprentices.  He  was  a  member  of  the 
Hotspm-  Lxjdge  of  Freemasons.  Mr.  ReyroUe  leaves  a  widow 
and  a  son  to  moum  his  death.  The  funeral  took  place  on 
Monday  at  Elswick  Cemetery,  in  the  presence  of  hundreds 
of  friends  and  employes. 

Mr.  H.  T.  Byford. — The  Times  "Deaths"  Column  re- 
coi'd?  the  death  at  Liverpool  of  Mr.  Heorv  Talbot  Byford; 
A.IVI.I.E.E. 

ALU.  J.  Heald. — We  regret  to  state  that  Aid.  James 
Heald,  chairman  of  the  I«incaster  Electricity  Committee, 
died  on  February  27th  from  septic  pneumonia,  at  the  age  of 
68  years.  Mr.  Heald  served  his  apprenticeship  at  Preston 
as  a  plumber,  and  afterwards  started  business  at  Lancaste^r, 
ultimately  adding  electrical  engineering  to  it.  He  had  been 
a  member  of  the  Corporation  since  1894. 

Mr.  B.  Davisson. — Messrs.  C.  A.  VanderveU  &  Co.,  Ltd., 
received  news  of  the  death  of  Mr.  Bertram  Davisson,  who 
was  manager  of  their  Manchester  depot  before  the  war.  Mr. 
Davisson  joined  the  Army  in  1914  in  the  Legion  of  Frontiers- 
men, and   was  attached   to  the  Belgian  Army.     When  the 
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Legion  was  disbanded  he  went  into  the  E.G. A.,  and  was  out 
in  France  till  the  Armistice  was  signed.  He  was  practically 
demobilised,  and  was  about  to  resume  his  duties  with  the 
firm,  when  he  was  seized  with  influenza,  -and,  pneumonia 
supervening,  he  passed  away  on  Saturday  last.  His  age 
was  31. 

Lieut.  E.  Athertox,  M.C. — ^Lieut.  E.  Atherton,  M.C.,  who 
has  died  in  hospital  of  pneumonia,  was  on  the  staff  of  the 
British  Engine,  Boiler  &  Electrical  Insurance  Co.,  Ltd.,  Man- 
chester. 

Mr.  H.  Bibby. — The  death  has  occurred  suddenly,  on 
February  25th,  of  Mr.  Harry  Bibby,  electrical  engineer,  of 
Bold  Street,  Warrington,  aged  84  years. 


REVIEWS. 


Elementary  Mathematics  and  their  Application  to  Wireless 
Telegraphy.  Bv  S.  J.  WltLls.  London  :  The  Wireless 
Press,  Ltd.  Pp.  182;  120  figs.  Price  3s.  6d.  net. 
This  book  of  183  pages,  with  120  illustrations,  is  mainly 
aimed  to  meet  the  needs  of  that  numerous  class  of  capable 
wireless  students  of  average  or  fair  education  who  are  not 
conversant  with  more  advanced  mathematics.  The  contents 
relate  mainly  to  logarithms,  geometry,  algebra,  trigonometry, 
and  vector  methods,  together  with  a  chapter  on  the  various 
uses  of  squared  paper  for  plotting  curves.  The  subjects  are 
not,  of  course,  treated  in  any  approach  to  a  comprehensive 
manner,  but  are  practically  a  digest  of  the  portions  more 
especially  useful  in  the  solution  of  wireless  formulae  and 
calculations.  Examples  of  the  application  of  the  methods 
are  given  in  each  chapter,  but  rather  few  of  these  treat 
specifically  electrical  matters.  The  value  of  the  book  might, 
it  is  considered,  be  enhanced  by  a  greater  proportion  of  the 
examples  being  selected  from  actual  wireless  problems.  The 
book  should  prove  a  useful  incentive  to  wireless  students  of 
good  mathematical  ability  and  will  also,  no  doubt,  be  popular 
among  practical  men.  who,  though  having  an  acquaintance 
with  more  advanced  mathematics,  do  not  keep  sufiiciently  in 
touch  to  make  full  uife  of  its  advantages.  To  the  former 
it  should  prove  a  useful  "  stepping  stone  "  to  the  closer  study 
of  higher  mathematics,  while  to  the  latter  it  will  serve  as 
ai, memory  jogger  and  time  saver. 


The  Manulncture  of  Aluminium.  By  J.  T.  Pattison.  F.C.S. 
1918.  Pp.  viii  +  104;  18  figs.  London  :  E.  &  F.  N.  Spon, 
Ltd.     Price  7s.  6d.  net.    ' 

The  manufacture  of  aluminium  in  the  veiT?  nature  of  things 
is  bound  to  be  more  or  less  of  a  monopoly  in  every  country 
fortunate  enough  to  have  water-power  that  can  be  used  for 
this  purpose.  Monopoly  of  effort  usually  implies  monopoly  of 
knowledge,  and  the  electrolytic  production  of  aluminium  is 
no  exception  to  this  sad  rule.  Hence  Mr.  Pattison  is  unahle 
to  give  us  here  anything  more  than  an  "  Historical  Survey 
of  Processes"  in  the  kev  chapter  of  his  hook,  the  nature  (if 
which  is  more  accurately  described  by  the  sub-title — With 
Full  Notrfi  on  Aluminium  Alloys,  the  Analysis  and  Examina- 
tion of  Aluminium  Works  Materials,  and  the  Manufacture  of 
Carbon  Electrodes. 

From  Chapter  IH  onwards,  in  which  the  author  presents 
his  acx?ount  of  these  subsidiary  matters,  beginning  with  the 
last,  there  is  a  great  deal  of  extremely  useful  and  interesting 
information  not  readily,  if  at  all.  available  elsewhere,  and 
■ve  are  glad  Mr.  Pattison  has  thought  fit  to  collect  and  pub- 
lish it.  These  remarks  apply  more  particularly  to  Chapter 
"Snn.  on  "The  .A.nalvsis  and  Examination  of  Aluminium 
Works  Materials,"  which  include  the  greater  nart  of  the 
little  book,  and  which  will  he  found  undoubtedlv  useful  to 
the  works  chemist.  Since  the  publication  of  the  book  a, 
somewhat  revolutionary  method  of  aluminium  analysis  has 
been  _  described  before  the  Faraday  Society  by  ^Ir.  .John 
Bhodin.  It  was  subject  at  the  time  to  some  severe  criticism 
at  the  hands  of  the  "  orthodox  "  aluminium  chemists,  but 
bv  the  pragmatic  test  it  would  appear  to  have  justified  itself. 


The  Applications  of  Electrolysis  in  Chemical  Industry.  Bv 
Arthur  J.  Hall.  B.Sc.  F.I.C.  1918.  Pp.  ix  +  146;  .58 
figs.  London  :  Longmans,  GreSn  &  Co.  Price  7s.  6d. 
net. 

This  is  one  of  the  series  of  rponogranhs  on  industrial  che- 
ndstry,  which  is  being  issued  under  the  general  editorship 
of  Sir  Edward  Thorpe.  While  it  was  no  doubt  wise  to 
include  a  volnrno  on  industrial  electrochemistry  for  the  sake 
of  completeness,  it  cannot  be  sold  that  this  book  gives  ua 
anything  that  has  not  alreadv  been  published  in  book  form. 
Moreover,  the  de.scriptions  of  processes  seem  to  lis  to  be  too 
slight  in  most  casics  ^to  be  of  practical  use.  while  in  many 
branches  of  fh^  subject,  for  example,  ^the  electrolvtic  pro- 
duction of  hydrogen  and  oxycren,  where  there  has  been 
notable  advance  durincr  the  past  few  years,  the  author  has 
contented  him.self  with  presenting  hardly  more  than  an 
historical  survey.  We  have  never  understood  whv  it  ia 
considered  necessary  to  begin  books  on  electrochemistry  with 


a  chapter  on  "  Methods  of  generating  the  current."  In  thia 
instance  it  seems  to  be  the  editor  and  not  the  author  who 
is  responsible  for  the  idea.  To  the  designer  of  the  generatora 
used  in  electrolytic  processes  the  information  given  is  obvi- 
ously useless,  while  the  general  student  will  surely  have 
acquired  in  other  ways  the  elementary  principles  of  the 
dynamo.  It  wouh]..  have  been  more  useful  to  occupy  the 
BiMce  so  utilised  with  a  much  fuller  discussion  of  the  question 
of  power  centres  and  power  costs  than  the  author  has  al- 
lowed  himself. 

In  the  chapter  on  "  Electrolytic  Refining  of  Metals," 
ground  is  covered  that  is  mostly  familiar.  Much  recent  work 
that  has  been  done  in  iron  refining  is  not  referred  to  at  all.  On 
the  other  hand,  many  processes  are  given,  e.g.,  the  Hoepfner 
process  for  copper  extraction  _  (described  in  the  next  chapter, 
on  "  The  Electrolytic  Winning  of  Metals  "1  which  are  no 
longer  in  use.  This  fact  should  be  stated.  The  be.st  chapters 
in  the  book  are  those  on  "  Electrolysis  of  Alkali  Chlorides  " 
and  "  Hypochlorites,  Chlorates,  Perchlorates,"  but  these 
too,  suffer  from  the  faults  already  indicated,  and  they  are 
undeniably  "  thin."  Two'  short  chapters  on  the  "  Produc- 
tion of  Inorganic  and  Organic  Compounds  "  bring  the  book 
to  a  close.  In  the  ease  of  the  latter  substances  the  author 
excuses  his  brief  ti-eatment  by  reference  to  Dr.  Lob's  well- 
known  treatise.  But  why.  then,  have  written  the  book  at 
all?_.A  bibliogi-aphy  would  have  served  the  purpose! 


NEW     COMPANIES     REGISTERED. 


Trollevbus,  Ltd.  (153,352). — Private  company.  Regis- 
tered February  24th.  Capital,  £100  in  £1  shares.  As  title.  The  subscribers 
(each  with  one  share)  are :— G.  Reader,  35,  Coleman  Street,  E.C.,  solicitor; 
W.  A.  Chadvvick,  35,  Coleman  Street,  E.G.,  solicitor.  Table  "  A  "  mainly 
applies.      Solicitors:    G.    Reader    &   Co.,    35,   Coleman    Street,    E.G. 

E.   Pearson   &   Sons,    Ltd.    (153,407).— -Private  company. 

Registered  February  27th.  Capital,  £4,000  in  £1  shares.  Electric  and  sani- 
tary  engineers,  S:c.  The  subscribers  (each  with  one  share)  are  :— G.  E. 
Pearson,  Netheroipe  House.  Farsley,  electrical  engineer;  F.  Laycock,  82, 
Beech  Grove,  Lidget  Green,  Bradford,  solicitor's  managing  clerk.  Sub- 
scribers appoint  the  directors.     Registered  office ;   Xethercape,  Farsley,  Yorks. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Rangoon  Electric  Tramway  Supply  Co.,  Ltd. — Satisfac- 
tion to  the  extent  of  £7,50"  on  February  20th,  1018,  and  to  the  extent  of 
£7.655  on  February  19th,  1919,  o!  debenture  stock  dated  1906-13,  securing 
£250,000. 

Electrical  Distribution  of  Yorkshire,  Ltd. — Mortgage  on 

the  undertakings  of  the  company  authorised  by  various  provisional  orders, 
and  its  general  assets,  present  and  future,  dated  February  11th,  1919,  to 
secure  all    moneys   due  or  to  become  due   from   company    to  Barclay's   Bank. 


CITY     NOTES. 


Mr.  H.  C.  Woodward,  presiding  at  the 
Liverpool  Over,  iinnual  meeting  on  February  25th,  referred 
head  Hallway  Co.  to  industrial  unrest,  and  said  that  con- 
stant disputes  and  unreasonable  demands 
could  only  lead  to  unemployment  on  a  vast  scale  by  prevent- 
ing enterprise  in  the  shape  of  new  undertakings,  and  by 
driving  capital  out  of  the  country.  The  traffic  of  the  railway 
in  1918,  after  a  slight  decline  in  the  number  of  passengers 
caa-ried  in  1917,  had  again  soared  upwards.  The  increase  in 
first  and  third-class  fci-afiic  was  equivalent  to  58  per  cent,  and 
30  per  cent,  respectively,  and  the  workmen's  traffic  had  in- 
ci'eased  19  per  cent.  The  marked  increase  of  traffic  had  been 
swallowed  up  by  much  hea^^er  expenses,  both  in  labour  and 
materials,  and  by  payments  to  the  Government  under  the 
original  agreement.  The  consequence  was  that  they  could 
only  repeat  the  dividends  of  the  previous  three  years.  The 
year's  total  exiienditm'e  on  the  railway  and  tramway  waa 
£108,834,  an  increase  of  £"23,4'28,  due  to  higher  cost  of  coal, 
&c.  For  the  increa.se  in  workmen's  traffic  they  had  added 
two  third-dass  coaches,  but  as  that  traffic  was  continually 
growing,  the  congestion  was  not  diminished  to  any  great 
extent.  The  hmited  length  of  platforms  and  small  shed 
accommodatioin  would,  they  feared,  prevent  further  improve- 
ments in  that  direction.  The  gi'eatly  enlarged  traffic  and 
its  safe  conduct  had  been  a  source  of  anxiety.  Their  traffic 
still  went  on  inci'eajsing. 

The  anliual  meeting  was  held  on  Febru- 
Telegraph  Con=      aiy   '27th,   at  38.   Old   Broad   Street,  E.G. 
struction  and         The    Earl    of    Selbome,    K.G..    who   pre- 
Maintenance  sided,  said  that  their  work  had  continued 

Co.,  Ltd.  of  the  same  character  as  in   the  previous 

year — work  which  might  accurately  be 
called  national  work  at  high  pressure.  He  congratulated  the 
shareholders  on  another  year's  successfid  working.  Their 
contracts  for  munitions  of  war,  of  course,  stopped  last  Nov- 
ember.   The  last  paxt  of  the  year  had  been  a  broken  period 
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in  which  they  had  been  endeavouring  to  get  back  to  their 
old  work  ujjaJn.  During  the  wax  they  had  manufactured 
•20,000  uiiles  of  trench  telephone  cable,  mostly  with  severaJ 
conductors;  they  had  also  made  19,000  miles  of  submarine 
cable,  and  theii-  ships  had  been  actively  employed,  generally 
on  most  dangerous  work,  laying,  repairing,  and  diverting 
cables.  The  Telcouia  had  made  75  repairs  to  cables,  and  laid 
it  new  ones  ajound  the  Enghsh  and  Irish  coasts;  b9th  that 
vessel  and  the  Colonia  had  several  times  been  in  close 
pro.muity  to  tiennan  submarines,  but,  thanks  to  the  effi- 
cient piotection  given  by  the  Admiralty,  both  ships  had  come 
through  without  loss.  In  addition  to  that,  they  had  don© 
a  goc3  deal  of  their  ordinary  work  for  the  maintenance  of 
the  cables  of  the  English  and  other  submarine  telegraph 
companies.  Their  engineering  shops  had  also  been  fully  em- 
ployed in  making  munitions  of  wax.  All  that  work  had  in- 
volved running  tneir  factories  at  high  piessuie  and  working 
long  hours  throughout  the  wax,  and  their  turnover  had  been 
laj-gex  than  it  had  been  for  some  years.  They  had  only  had 
to  pay  excess  profits  tax  in  one  year,  and  then  but  a  small 
amount,  and  last  year,  owing  to  the  break  in  their  contracts, 
their  profits  were  slightly  reduced,  and  therefore  there  would 
be  some  return  on  that  account,  which  would  probably  leave 
them  all  square  over  the  whole  period.  That  was  very  satis- 
factory to  them,  as  it  had  been  their  pohcy  all  through  the 
war  to  execute  all  their  contracts  upon  as  small  a  margin  of 
profit  as  possible,  and  although  they  had  carried  out  an  enor- 
mous amount  of  vyork  of  vital  importance  they  had  only 
made  sufficient  profit  to  enable  them  to  maintain  their  usual 
dividend.  The  accounts  showed  much  the  same  results  aa 
they  had  done  for  some  years.  The  £140,000  4  per  cent, 
debentures  were  paid  off  on  January  1st  last.  The  directors 
decided  upon  that  course,  as  it  would  not  have  been  possible 
to  renew  the  debentures  in  the  present  state  of  the  money 
market  without  considerably  increasing  the  rate  of  interest, 
and  the  hquid  resources  of  the  company  permitted  of  the 
redemption.  The  board  had  had  under  consideration  the 
question  of  issuing  fully-paid  shares  in  respect  of  reseiTea 
created  in  the  past  whidi  were  not  now  needed,  and  the 
time  seemed  opportune  once  the  debentures  had  been  paid 
off.  They  therefore  decided  to  ask  the  shareholders  to  autho- 
rise certain  alterations  in  the  Articles  of  Association  which 
were  necessary  for  that  purpose.  It  must  be  obvious  to  them 
that  the  present  nominal  capital  of  the  company  was  small 
for  the  magnitude  of  the  work  carried  on,  and  that  although 
they  had  been  paying  20  per  cent,  for  some  years  upon  that 
nominal  capital,  the  rate  of  profit  which  they  ma-de  upon  the 
actual  capital  employed  was  much  less.  It  was,  thereiore, 
proposed  to  double  the  share  capital,  and  to  issue  to  the 
shareholders  one  new  fully-paid-up  ordinary  share  for  each 
shajre  held.  If  that  was  carried  out,  the  shareholders  would 
have  two  shares  for  every  one  they  now  held,  but  as  that 
would  not  bring  any  new  money  into  the  business,  but  only 
capitalise  funds  already  being  used,  they  must  not  expect  to 
receive  any  larger  cash  dividend  upon  their  total  holding. 
Although  they  had  ceased  to  make  munitions  of  wax  they 
were  still  a  controlled  company,  and  had  to  act  entirely  on 
Government  instructions  in  all  matters  concerning  the  wages 
paid  to  their  employes  and  the  hours  of  work.  Their  rela^ 
tions  with  their  workpeople  had  been  generally  satisfactory 
throughout  the  period  of  the  war,  and  continued  to  be  so. 
They  nad  plenty  of  work  in  hand,  and  would  be  glad  if  they 
could  get  on  with  it  quicker,  but  the  difficulties  of  obtaining 
material  were  still  considerable.  Referring  to  the  labour  un- 
rest, his  lordship  said  there  were  Bolshevists  in  this  country, 
but  there  were  very  few  of  them,  and,  in  his  view,  no  greater 
injustice  could  be  done  than  to  confuse  for  one  moment  the 
industrial  movement  which  was  causing  them  so  much 
anxiety  with  the  Bolshevism  that  prevailed  on  the  Continent. 
The  movement  which  was  now  going  on  here  was  really 
mainly  one  for  the  improvement  of  status,  and  they  must 
always  carefully  bear  in  mind  that  the  vast  majority  of  the 
men  who  were  making  these  demands  were  men  who  had 
stood  absolutely  by  their  side  either  in  the  trenches,  the  coal 
pits,  on  the  railways,  or  in  the  shops,  during  the  whole  of 
the  war.  Even  when  the  situation  seemed  most  difficult, 
that,  he  was  sure,  was  the  moment  when  they  should  weigh 
everything  the  men  put  forward  with  the  utmost  calnmess 
and  freedom  from  passion,  and  throughout  try  to  bring  to 
bear  upon  the  whole  consideration  of  those  vast  problems 
that  kindUness  which  St.  Paul  told  them  was  the  foimdation 
of  righteousness. 

The  report  was  adopted.  Subsequently  a.  special  resolu- 
tion was  passed  altering  certain  of  the  Articles  of  Association 
in  order  to  enable  the  directors  to  increase  the  shaxe  capital 
as  outlined  by  the  chairman. 

It  has  now   been   possible  to  issue  the 

Indo=European    accounts  for  1917.     The  report  says  that 

Telej^raph         the  interruption  of  the  company's  throuch 

Co.,  Ltd.  communications      continues,      and      tele- 

graphic    receipts    have    been    limited    to 

traffic  over   the   eastern   sections   of  the  company's  svstem. 

Various  parts  of  the  companv's  line  in  Russia  were  isolated 

or  damaged,  but  they  have  for  the  most  part  been  restored. 

Definite  proposals  for  the  re-estahlishm'ent  of  the  comrany's 

route  are  now  before  the  authorities.     The  total  distribution 

in  dividends  for  1917  was  broucht  uo  to  the  same  level  as 

m  previoug  years  by  drawing  upon  the  equalisation  of  divi- 

?m°<,   ,j    °'^-    I^^enue  was  ^123.892,  as  against  £162,274  for 

1916  (decreaae  £88,382).    The  esvieaase  w«m  £80,778,  a^iaDBt 


£75,329  for  1916  (increase  £5,449).  The  balance,  including 
£10,323  brought  forward,  is  £32,859,  and  after  deducting  the 
interim  dividend,  it  is  £22,234,  to  which  is  added  £25,0(-K3  trans- 
ferred from  equalisation  of  dividends  fund.  After  deducting 
the  final  dividend  226.  6d.  per  share,  making  with  the  in- 
teiim  tuvideud  7  per  cent,  for  the  year,  and  distributing  308. 
Iier  share  from  the  equalisation  fund,  making  a  total  of 
.£3  5s.  per  sbai'e,  free  of  tax,  £3,109  is  carried  forward  to 
1918. 

Mr.  R.    W.    Wickham,  presiding  at  the 
Electrical  annual    meeting   in   Leeds,    said    that   the 

Distribution  ol      prospects    for    1919    were    brighter    thaiii 
Yorkshire,         those  for  1918.     The   cessation   of  hoetih- 
Ltd.  tics,  by  i»rmitting  labour  and  material  to 

be  released,  enabled  the  board  to  make  ex- 
tensions of  the  company's  mains  which  had  long  been  desir- 
able, but  had  of  necessity  been  deierred.  Many  demands  fox 
supply  wore  now  being  made,  and  the  revenue  from  these 
new  coiisuiners  and  from  an  unrestricted  u.se  of  electricity  by 
old  consumers,  combined  with  the  increased  charges,  would, 
it  was  hoped,  help  to  the  resumption  of  that  steady  expan- 
sion of  busmess  which  had  been  a  feature  of  the  company's 
trading  in  past  years.  The  extensions  of  mains  would  re- 
quire additional  capital,  and  an  opportunity  would  be 
afforded  to  the  shareholders  to  take  up  a  balance  of  4,366 
ordinary  shares,  and  so  bring  up  the  total  number  of  shaxes 
issued  to  50,000.  In  eight  of  the  districts  covered  by  orders 
held  by  the  company  they  were  unable  to  proceed  with  the 
construction  of  works  until  a  date  to  be  fixed  by  the  Board 
of  Trade  after  peace  had  been  declared,  but  in  the  remaining 
districts  they  proposed  to  make  extensions  as  early  as  labour 
and  materials  made  it  possible.  This  work  would  require  a 
considerable  amount  of  capital,  and  a  further  issue  would  be 
made  as  the  restrictions  of  the  Government  were  relaxed. 

Mr.   \V.   Leaf,   presiding  at  the  annual 
St.  James'  and     meeting  at  Caraaby  Street,  on  February 
.Pall  Mall  25th, _    said     that     they    had    had    to   face 

Electric  Light      drastic   restrictions   which   had   materially 
Co.,  Ltd.  i^uced  tbeir  output,  and  had  had  to  meet 

increased  labour  and  other  expenses.  The 
adva;nce  of  10  per  cent,  in  charges  for  current  had  not  met 
the  loss  due  to  increased  costs.  The  output  had  been  re- 
duoed  from  15,643,000  units  to  13,942,000,  and  the  total 
revenue  from  sale  of  current  produced  only  £152,136,  against 
£153,648  fox  1917.  In  spite  of  the  reduction  in  the  net  profits 
they  had  not  hesitated  to  recommend  an  increased  dividend 
(10  per  cent.,  against  9  per  cent.).  Last  year  the  outlook  in 
Februai-y  was  in  many  ways  most  disquieting,  alike  for  the 
electrical  industry  and  for  the  nation  at  large,  and  they  felt 
it  their  duty  to  advise  a  most  conseiwative  treatment  of  the 
profits.  To-day  circumstrances  were  very  different.  They 
had  heavy  enough  problems  before  them,  but  they  were 
meeting  in  the  hour  of  victoiT.  They  were  girding  them- 
selves for  the  new  tasks  in  a  spirit  of  hopefulness  and  courage, 
and  thought  it  right  that  some  small  reward  for  the  self-denial 
of  last  year  might  fairly  be  claimed.  They  had  restored  their 
contingency  fund  to  the  highest  point  it  had  ever  reached, 
and  they  did  not  think  there  was  any  need  at  the  moment  to 
make  it  higher.  Their  depreciation  fund  was  based  on  most 
prudent  calculations.  Ten  per  cent,  was  no  more  than  a  fair 
return  on  the  capital  invested,  under  strict  hmitations  as  to 
term  and  uncertain  conditions  of  repayment  12  years  hence. 
It  was  clear  that  in  the  reconstruction  period  there  would 
be  an  immense  increase  in  the  demand  for  electrical  energy. 
They  had  made  their  plans  to  meet  this  demand  by  an  in- 
crease of  £53,886  in  the  capital  expenditure  of  the  Central 
Co.  It  had  been  spent  mainly  in  the  purchase  of  further 
land  for  the  extension  of  Grove  Road  station  and  in  the 
paying  for  the  new  6,000-KW.  turbo  generator  which  was 
completed  last  August.  This  set.  coupled  wnth  the  new 
boilers  put  in  in  1917,  had  resulted  in  a  very  marked  reduc- 
tion in  coal  consumption  at  a  time  when  prices  were  steadily 
increasing.  The  speaker  continued  :  "  Despite  the  serious 
fall  in  our  output,  due  to  the  restrictions  to  which  I  have 
already  referred,  the  relative  quantity  of  coal  burnt  at  the 
Grove  Road  works  has  been  reduced  by  no  less  than  6  per 
cent.,  or  about  2,500  tons,  and  our  running  costs  for  coal 
now  rank  \^ith  those  of  the  most  economical  stations  in  the 
countn-,  bearing  in  mind  the  distance  of  London  from  the 
coalfields.  This  economy  in  generation  has  led  to  a  con- 
tinuous growth  in  the  proportion  of  our  output  which  is 
supplied  to  us  by  the  Central  Co.  In  1916  the  Central  Station 
generated  about  20  times  as  much  current  as  our  own  sta- 
tions. In  1917  this  proportion  had  grown  to  30  times,  and 
last  year  it  had  further  developed  to  about  40  times.  In 
other  words,  the  Central  Station  is  now  responsible  for  over 
97  per  cent,  of  our  total  output.  We  are  thus  making  every 
use  of  the  advantage  of  production  on  the  large  scale."  They 
were  already  setting  to  work  on  the  erection  of  new  buildings 
at  Grove  Road  power  station.  It  was  their  intention  to  keep 
that  station  up  to  date  in  every  respect,  so  that  whatever 
happened,  when  the  day  of  purchase  came,  they  might  have 
a  valid  claim  for  a  full  price  for  a  plant  of  the  first  rank. 
Referring  to  the  new  Government  BiU  relating  to  electric 
supply,  concerning  the  draft  of  which  they  were  in  complete 
ignorance,  the  speaker  said  :  "  If  Parliament  decides  upon 
a  general  consoUdation  our  policy  will  be  to  assist,  taking 
at  the  same  time  a  very  determined  attitude  in  defence  of  the 
right  to  full  compensation  to  which  you  are  entitled  se  pr"- 
paietore  uf  this  undertaking.    The  Ixmdcm  oampaniee  axe  ic 
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constant  conference  over  the  very  diffcult  task  of  determining 
exactly  what  are  the  terms  which  we  shall  be  prepared  to 
require  if  it  is  decided  that  w'e  are  to  be  expropriated;  and 
we  are  fiu'ther  considering  whether  it  will  be  possible  to  put 
forward  some  joint  scheme  mider  which  we  may  be  permitted 
to  co-operate  m  the  future  supply  of  London.  More  than 
that  it  is  impossible  for  me  to  say  till  we  know  something 
of  the  Government  proposal."  After  refen-iug  to  the  excellent 
relations  that  existed  between  the  company  and  its  employes, 
the  chaiirman  paid  a  tiibute  to  the  services  rendered  by  the 
managing  diiector,  Mr.  Walker,  who,  during  the  past  few 
weeks,  acting  in  conjunction  with  Mr.  C.  P.  Sparks  and  Mr. 
Prank  Badey,  had  represented  the  London  electrical  under- 
takings in  all  negotiations  with  the  Government,  and  had 
saved  the  situation. 

Lord    Downham    of    Fulham,    presiding 

Westminster       at  the  annual  meeting,  on  Februai-y  '26th, 
Electric  Supply    referred    to    the   effect    that    rationing   of 

Corpn.,  Ltd.  electricity  had  upon  their  operatioijs.  Just 
as  they  had  succeeded  in  inducing  a  large 
number  of  their  consumers  to  adopt  electric  heating,  the 
apparatus  hired  out  to  them  were  returned  owing  to  what 
practically  amounted  to  a  prohibition  of  their  use.  Connec- 
tions to  the  premises  of  new  private  consumers  also  ceased 
entirely,  although  that  setback  was,  fortunately,  somewhat 
mitigated  by  their  being  called  ujwn  to  supply  many  tem- 
porary buildings  erected  in  their  aiea  of  supply  for  war  pur- 
poses. To  meet  the  increased  cost  of  production,  due  to 
coal  prices  and  higher  salaries  and  wages,  they  had  raised 
their  prices  but  had  not  thrown  the  additions  entirely  on  to 
consumers.  During  1918  they  had  expended  on  war  bonuses 
a.nd  advances  i;18,000,  or  equal  to  a  .3  per  cent,  dividend. 
Preparations  had  to  be  made  for  a  considerable  increase  in 
output.  To  provide  for  this,  for  repayment  of  debentures, 
and  for  general  purposes,  they  had  invited  shareholders  to 
take  up  60,000  additional  ordinary  shares.  The  result  was 
entirely  satisfactory.  There  were  some  shares  left  over,  and 
out  of  these  they  would  reserve  to  the  staff  a  certain  number 
on  exceptionally  favourable  terms  as  to  deferred  payment  of 
instalments.  After  referring  briefly  to  the  Government 
electricity  scheme  and  to  the  recent  industrial  troubles,  the 
chairman,  in  conclusion,  said  that  they  who  owned,  either 
individually  or  collectively,  or  controlled  and  directed  the 
industrial  and  commercial  undertakings  of  the  nation  should 
be  at  least  as  careful  of  the  interests  a.nd  welfare  of  those 
who  made  the  profits  as  of  those  who  shared  them.  In  these 
disturbed  and  restless  days  it  behoved  everyone  to  put  his 
house  in  order. 

Caipital  expended  during  1918,  f  941.  The 
Netting  Hill       lamps  connected    {30-watt)  increased   from 

Electric  Light-     252,307   to  259,074.      The   profit   for   1918 

ing  Co.,  Ltd.  was  £20,016,  agamst  ^624,270  for  1917. 
The  consumers,  4,637,  aa*  all,  excepting 
18,  supplied  at  200  volts.  There  is  put  to  depreciation,  re- 
newal and  reserve  £3,000;  debenture  interest  absorbs  £1,856; 
Kensington  and  Netting  Hill  joint  debenture  stock  charges 
require  £3,962;  income-tax  £5,617.  Both  classes  of  6  per 
cent,  preference  shares  have  received  their  fuU  dividend, 
and  £1,340  remains  to  be  carried  forward..  The  reduction 
in  the  balance  available  for  dividend  from  £11,279  to  £7,496 
will  not  permit  any  dividend  being  paid  on  the  ordinaa-y 
shares.  [It  may  be  added  that  there  are  27,050  ordinary 
shares  of  Is.  each. — Editors.]     The  report  adds:- — 


The  unsatisfactory  result  of  the  y 
rrease  in  the  working  charges,  espi 
Vjonus  ordered  by  the  Government 
12i  per  cent,  on  all  earnings.  This 
t!i«  increase  in  the  charge  for  curre 
I'ut    the    Fuel  and    Lighting    Order    which 


drop 


's  working  is  due  mainly  to  the  in- 
Ily  in  the  cost  of  labour.  The  war 
•  amounts  to  2Ss.  6d.  per  man.  plus 
IS  to  some  extent  compensated  for  by 
up  to  the  maximum  of  8d.  per  unit, 
force    in    October 


umptK 


of  about   30   per   cent,  during    the   last  quarter  of    the 


Units  generated  o(r  pm-chased,  3,224,629;  units  sold, 
-.:-!03.797.  Used  on  woi'ks.  12,200;  expended  in  distribution, 
ic,  908,632.    Annual  meetkig :    March  11th. 


Tyneside  Tramways  &  Tramroads  Co. — Presiding  at  the 

half-yearly  meeting.  Dr.  J.  T.  Merz  said  there  was  a  gross 
increase  in  the  receipts  of  £9,500,  but  as  against  this  there 
was  an  increase  of  £8,500  in  the  costs,  owing  to  the  higher 
prices  of  materials,  wages,  and  current.  They  had  placed 
certain  sums  to  special  reserve,  and  an  outstanding  feature 
was  that  they  had  increased  the  investments  to  £38,600,  . 
.  which  was  £9,500  more  than  in  the  yea,r  before.  They  aimed 
at  increasing  their  reserve,  because  all  the  money  they  had 
would  be  W3nted  presently  for  relaying  some  parts  of  the 
hne,  and  reipairs  to  rolling  s-tock,  although  the  latter  had 
been  kept  up  in  as  good  a  condition  as  possible  duiing  the 
war  period.  They  expected  to  get  a  full  report  of  what  was 
required  upon  the  hues  and  rolhng  stock  from  their  engi- 
neer, Gol.  McGleUan,  who  had  been  with  the  Army  for 
nearly  five  years. 

Charing  Cross,  West  End  &  City  Electricity  Co.,  Ltd.— 

Wvidend  of  4  per  cent,   for  the  year  1918  on   the  ordinary 
ehare  capital  of  the  West-End  undertakings  of  the  compajiy. 

Tyneside  Electrical  Development  Co.,  Ltd. — Dividends 
at  the  rate  of  6  per  cent,  on  the  preferred  ordinary  and  10 
per  cent,  on  the  deferred  ordinary  shaxes,  putting  £1,000  to 
wserve,  aiid  oa.rrying  £815  forxvard. 


Metropolitan     Electric     Supply     Co.,     Ltd. — The    report 

shows  that  the  capital  expenditure  increased  by  £25,267 
during  1918.  Gross  revenue  for  the  year  £348,726  (increase 
£30,280).  Working  expenses  £208,112  (mcrease^  £23,569). 
Balance  at  cj-edit  of  revenue  before  providing  for  depreciaj- 
tion  £140,614.  Added  to  depreciation  and  reserve  £50,000, 
making  it  £477,359.  To  ci'edit  of  net  revenue  £90,614,  plus 
balance  brought  forward,  and  interest  on  investments,  mak- 
ing £109,130.  Interest  on  debenture  stocks,  &c.,  and  pre- 
ference dividend  having  been  paid,  the  total  distribution  on 
the  ordinary  shares  is  5  per  cent,  for  the  year,  and  £4,836 
remains  to  carry  forwai'd.  New  connections  1,611  KW.,  mak- 
ing the  total  42,559  kw. 

South  Metropolitan   Electric  Light  &  Power  Co.,  Ltd. — 

Mr.  il.  St.  John  Winkworth  presided,  on  Febniary  26th,  at 
the  annual  meeting.  He  said  that  there  was  little  doubt  that 
the  Government  restrictions  on  new  business  would  in  the 
near  future  be  withdrawn,  and  the  development  of  the  com- 
pany's business  be  allowed  to  proceed  unhampered.  They 
had  increased  the  amount  put  to  depreciation  and  the  cairy 
foi-ward.  It  was  advisable  to  strengthen  their  position  in 
view  of  the  uncertainty  of  the  times.  The  prospects  for  the 
current  year  were  very  uncertain.  An  improvement  was 
being  shown  each  week  in  the  new  orders  received,  but  they 
must  expect  a  falling  off  in  revenue  from  war  factories. 
After  the  change  over  to  peace  work  had  been  effected,  they 
would   expedience  steady   and   continuous  improvement. 

Tramways,  Light  &  Power  Co.,  Ltd. — Viscount  Chilston, 
at  the  annual  meeting,  said  that  the  yeaj  had  been  one  of 
greatest  anxiety  to  all  connected  with  the  company's  affairs. 
Notwiihbtanding  aU  their  difficulties,  the  accounts  were  satis- 
factoi-y.  The  income  received  from  their  various  undertak- 
ings was  £45,509,  as  against  £42,215  in  the  previous  year. 
They  proposed  to  make  a  further  substantial  addition  to 
.  reserve  out  of  £ae  year's  profits.  If  labour  demands  re- 
curred, as  there  was  every  possibility  that  they  would,  some 
legislation  must  be_._€nacted  by  wMch  tramway  companies 
were  permitted  to  charge  increased  toUs.  They  were  watch- 
ing the  matter  vei-y  carefully,  and  would  give  cordial  support 
to  any  action  taken  in  that  direction. 

Newcastle  &  District    Electric    Lighting   Co.,   Ltd. — The 

net  profit  for  1918,  after  changing  debenture  and  loan  interest 
and  allowing  for  depreciation,  is  £8,321,  plus  £13,257  brought 
forwai'd.  Dividend  4  per  cent.,  less  tax,  for  the  year,  carry- 
ing forward  £13,099.  A  further  £3,400  of  the  6  per  cent, 
second  mortgage  debentm-es  has  been  redeemed.  The  amount 
at  the  credit  of  reserve  for  depreciation  and  renewals  £50,000, 
and  in  addition  £16,000  allow'ed  for  the  year,  have  been 
written  off  plant  and  machinery,  &c.  Mr.  W'.  D.  Hunter 
has  resigned  ithe  position  of  managing  director  and  engineer, 
but  remains  as  a  director.  Mr.  N.  S.  Tennant  has  been 
appointed  general  manager  and  engineer. 

Kalgoorlie  Electric  Power  &  Lighting  Corporation,  Ltd. 

— Owing  to  mail  delays  from  Austraha  the  meeting  cannot 
be  held  before  June,  but  in  a  circular  letter  just  issued  the 
company  states  that  the  disorganisation  caused  by  the  war 
has  continued,  and  costs  all  round  have  again  been  higher. 
Expenses  were  further  added  to  by  a  breakdown  of  a  portion 
of  the  plant  during  August,  the  repairs  to  which  have  been 
costly,  and  have  only  recently  been  completed.  Due  to 
various  causes,  including  a  decreased  demand  for  current, 
the  profit  made  during  the  year,  after  making  the  necessary 
provision  for  debenture  interest  and  redemption,  will  not 
permit  of  the  payment  of  a  dividend  to  the  holders  of  the 
preference  shares  in  April  next.  The  usual  full  statement 
of  the  position  will  be  pubhshed  later. 

Kensington  &  Knightsbridge  Electric  Lighting  Co.,  Ltd. 

— During  1918  the  number  of  houses  and  shops  connected  in- 
creased by  63  to  5,173,  and  the  devices  of  30-watts  consump- 
tion by  14,991  to  572,615  (17,178  KW.).  Units  sold  :  4,580,854.. 
Net  profit  £11,763,  plus  £580  brought  forward.  After  paying 
the  first  and  second  preference  dividends,  and  a  total  of  6 
per  cent,  for  the  year  on  the  ordinary  shares,  £543  is  to  be 
carried  forward.  Sir  H.  W.  Bliss  has  retired  from  the  board. 
Mr.  P.  J.  Walker,  "  who  has  been  associated  with  the  elec- 
tricity supply  industry  from  its  earliest  years,"  has  been 
elected  in  his  place.    Annual  meeting  :  March  2(3th. 

Electro=Bleach  &  By=Products,  Ltd. — Excess  profits  duty 
for  1918  not  having  been  ascertained,  the  accounts  for  that 
year  cannot  yet  be  submitted.  Satisfactoi"y  progress  has  been 
made,  but  it  is  not  likely  that  the  directors  wiU  recommend 
further  dividends  for  1918  beyond  those  now  announced, 
namely  :  further  interim  dividends  of  3J  per  cent.,  less  tax, 
on  the  preference  shares,  making  7  per  cent.,  and  of  12i 
per  cent.,  less  tax,  on  the  ordinary. 

Clarke,  Chapman  &  Co.,  Ltd. — Net  profit  after  providing 
for  debenture  interest,  repairs.  &c.,  £170,801.  An  interim 
dividend  of  2s.  pex  share  has  already  been  paid  on  the  ordi- 
nary shares,  and  a  final  dividend  of  3s.  per  share,  less  tax, 
is  now  announced.  £89,623  is  carried  forwaird,  subject  to 
excess  profits  duty  for  1918. 

Northallerton    Electric    Light   &    Power    Co.,    Ltd.— Net 

poxjfit  of  £342,  aa  compaxed  with  £349  f«r  1917. 
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Shropshire,  Worcestershire  &  Staffordshire  Electric  Power 

Co. — A  general  meetinj.;  is  to  be  held  on  March  10th  to 
cmnaider  u  resolution  convcrtiDg  the  laU.OlXl  unissued  ordinary 
shares  into  preference  shares,  entitled  to  a  cumulative  divi- 
dend of  b"  per  cent.,  payable  on  March  31st  and  September 
;iOfh,  and  to  priority  for  capital  over  the  ordinary  shares 
without   further   participation. — Financier. 

Barcelona  Traction,  Light  &  Power  Co. — The  "  Finan- 
cier "  states  that  an  issue  of  30,000  6  per  cent,  debentures  of 
50i)  pesetas  (£'J0)  cjch  has  been  made  by  the  above  company, 
and  has  been  taken  fimi  by  a  syndicat-e  of  Spanish  bankere 
at  the  price  of  98  per  cent. 

Jarrow  &  District  Electric  Traction  Co.,  Ltd. — Total 
revenue  for  1916  £15,597,  an  increase  of  i;4,bl4.  After  pay- 
inj;  expenses,  debenture  interest,  providing  foa'  renewals, 
puttin}:!  .£900  to  reserve,  and  paying  a  dividend  at  6  per  cent. 
on  the  ordinary  shiues,  i'-J.^SoJ  is  to  be  carried  forward. 

County  of  London  Electric  Supply  Co.,  Ltd. — Final  divi- 
dend on  ordinary  Shares  at  the  rate  of  9  per  cent,  per  anntmi, 
less  tax,  making  7  per  cent,  for  the  year.  f.50,0(J0  has  been 
placed  to  reserve  for  depreciation,  and  ilo.OCK)  to  special  re^ 
serve  for  deferred  maintenance.     £15,500  carried  forward. 

Canadian  General  Electric  Co.,  Ltd. — Quarterly  dividend 
'i  per  cent,  on  the  common  stock,  and  a  half-yearly  dividend 
of  3*  per  cent,  for  six  months  on  the  7  per  cent,  prefereiice 
stock. 

City  of  Oxford  Electric  Tramways,  Ltd.— For  1918  the 
profit  axnounted  to  £10,454.    Dividenti  4  per  cent.         ^ 


at  14i  are  also  i  up.  A  small  recovery  occurred  in  West 
India  and  Panama  shares.  The  Indo-Em-opean  Telegraph 
Co.  maintains  its  dividenti  of  13  per  cent.,  but  the  report 
just  out  shows  that  the  dividend  equalisation  fund  has  been 
drawn  upon  for  ,£il,500,  the  net  profit  haWng  fallen  from 
i;59,0(.K)  to  £2-2,5(.K.).  This  report  is  for  1917,  and  doubtlesa 
the  directors  see  a  more  cheerful  piospect  for  1918,  other- 
wise they  might  have  reduced  the  distribution. 

British  Aluminium  Ordinary  have  giveji  way  a  little  to  If, 
and  British  Westinghouse  Preference  are  1/lC  easier.  Edison 
"A"  shares  show  a  slight  recovery.  Sales  on  beJaalf  of  a 
deceased  account  led  to  falls  in  Callonder's  Ordinary  and 
Preference,  but  Henleys  at  4  have  recovered  the  dividend 
just  deducted.  Labom-  conditions  continue  to  cramp  enter- 
piise  in  this  section,  and  the  same  handicap  apphes  also  to 
shares  in  the  annament  and  the  iron,  coal,  ana  steel  com- 
panies. 

Telegraph  Constructions  have  been  an  interesting  nuuket, 
the  price  mounting  to  56J  before  a  few  shares  came  in  to 
check  the  substantial  rise.  Tlie  scheme  for  doubling  the  capital 
by  the  distribution  of  a  bonus  share  foa-  every  <^are  at  pre- 
sent held  has  put  up  the  price  nearly  .-£10  since  the  dotail.<! 
appeared.  What  the  dividend  is  likely  to  be  on  the  doubled 
capital,  is  now  the  question.  The  present  '20  per  cent,  would 
automatically  become  10  per  cent.,  but  as  the  company  is 
a  very  rich  one,  and  the  business  seems  likely  to  expand 
rather  than  to  remain  stationary  or  to  contract,  some  there 
are  who  look  for  the  dividend  on  the  new  capital  to  bo  15 
per  cent. — equal  to  30  per  cent,  on  the  present  basis.  Time 
win  show,  obviously,  but  there  is  high  confidence  felt  in 
the  likelihood  of  the  price  improving  even  further,  and, 
after  removal  of  Treasury  control  on  new  issues,  a  splitting 
of  the  fl'2  shares  into  others  of  more  popular  proportions 
would  enhance  their  value. 


STOCKS     AND     SHARES. 


Tdesdav  Evening. 
EcBBER  shares  have  resumed  a  prominent  place  in  Stock  Ex- 
change activity — not  from  any  new  conditions  making  for 
the  industt-y's  prosperity,  but  from  the  fact  that  the  specula- 
tive investor  throughout  the  country  demands  another  outlet 
for  the  money  now  that  the  oil  excitement  has  subsided. 
Apart  from  the  rubber  animation  there  is  not  a  gi'eat  deal 
doing  in  stock  markets.  The  mystery  of  the  national  out- 
goings being  so  comparatively  little  less  in  armistice  than  in 
war  days  has  a  depressing  effect  upon  gilt-edged  securities, 
the  holders  of  which  are  talking  of  a  ')ad  Budgci-  baa  from 
the  taxpayer's  viewpoint.  Reconstruction  /••(■rk  of  all  kinds 
at  home  is  hampered,  mainly  by  the  labour  uncertainties, 
and  partly  by  the  vagaries  of  the  New  Issues  Committee. 

Home  Rails  have  slipped  further  down  what  seems  to  be 
their  pennanent  way  of  gentle  melancholy.  Steam  stocks  are 
depressed.  Dulness  is  apparent  in  Metropohtans  and  Districts. 
Underground  Electric  income  bonds  at  93  xd.  have  gained 
5  on  balance.  Taking  the  dividend  at  6  per  cent.,  the  yield 
at  this  price  would  be  Is.  short  of  6J  per  cent,  on  the  money. 
Several  of  the  prior-charge  stocks  are  a  little  lower,  which 
is  not  a  tran'quilising  fact  to  those  who  looked  for  these 
'  issues  to  improve  the  nearer  nationalisation   came. 

The  burst  of  buoyancy  that  carried  up  prices  of 'Mexican 
I  stocks  has  soon  subsided,  although  the  reaction  did  not  rob 
the  markets  of  all  the  strength  they  drew  from  the  appoint- 
ment of  influential  committees  for  protection  of  outsdde  capi- 
tal invested  in  the  country.  Another  report  published  dming 
the  past  few  days  has  underlined  the  arguments  advanced 
here  as  to  the  vital  nec^essity  of  more  money  being  raised 
for  the  purposes  of  reorganisation.  The  first  step  in  rehabili- 
tating Mexico  will  be  the  provision  of  an  American  loan  to 
the  Government  of  the  country.  There  is  plenty  of  monev, 
we  make  bold  to  say,  ready  to  leave  Great  Britain  for  Mejci- 
can  undertakings  were  it  pennitted  to  go,  and  were  satisfac- 
tory evidence  offered  as  to  internal  peace  having  been  restored 
in  Mexico.  It  will  certainly  be  some  time  before  permis- 
sion is  given  for  British  capital  to  emigrate,  and  other  finan- 
niers  will  have  matters  much  their  own  way  unless  the 
various  protection  committees  take  vigorou.s  steps  to  justify 
their  existence. 

The  Metropolitan  Electric  Supply  Co.  has  done  well,  and 
raises  its  dividend  from  4  per  cent,  to  5  per  cent.  The  net 
revenue  shows  an  increase  of  over  ^6,000,  and  the  cainy- 
fon\  ard  of  ^4,800  is  ,  a  trifle  under  the  amount  simOarlv 
dealt  with  last  year.  The  ,shares  have  risen  os.  to  3|.  The 
County  of  London  Electric  Co.  declares  a  dividend  at  the 
rate  of  5  per  cent.,  mak-ing  7  ix^r  cent,  tor  the  year,  the 
same  as  that  for  1917.  Prices  in  this  section  are  well  main- 
tained. Westminsters  at  6S  have  recovered  the  dividend 
of  4s.  a  share  deducted  last  week.  St.  .lames's  at  7i  xd.  are 
nominally  5s.  lower,  but  the  dividend  was  6s.  6d.  per  share. 
The  Notting  HDl  Co.  is  paying  nothing  on  its  ordinary 
shares,  which  last  year  receive^  3s.  per  share.  The  price  is 
about  33s.  6d. 

In  the  telegra.ph  market  the  feature  continues  to  be  the 
demand   for  those  stocks  and   shares  upon   which  dividends 
?^i^^  u  ^^u^  ^3-     Eastern   Ordinary   has   improved   to 
better  at  11.    Globe  Ordinajy 
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SHARE    LIST    OF 

ELECTRICAL    COMPANIES 

Home  EtEOTRicirr  Companies. 

Dividend 

Price 

March  4,i 

1919.     Rise  or  fall. 

Yield 

P.O. 

1916. 

1917, 

Brompton  Ordinary 

.'       9 

10 

I 

„ 

£6  15    7 

Charing  CroBS  OrdinBry     . . 

6 

4 



6  10    4 

do.       do.       do.       H  Pref,. 

.     ^ 

H 

m 

— 

6  13    4 

Chelsea 

.        8 

6 

83 



4     1     1 

City  of  London         

8 

8 

123 



6    5    6 

do.       do.    6  per  oen    PreJ.  . 

.       6 

6 

104 

_ 

6  18    5 

County  of  London 

.       7 

7 

11 



6    7    3 

do.         do.     6  per  cent.  Pref,       6 

6 

m 



5  18    6 

Kensington  Ordinary 

6 

7 

6 



6  16    8 

London  Electric 

.      Nil 

Nil 

n 



Nil 

do.       do.     6  per  cent.  Pref.. 

4 

6 

4 



6    6    0 

Metropolitan 

8 

4 

88 

+  } 

7    8    0 

do.         4*  per  cent.  Pref.    . 
Bt.  James'  and  Pall  Mall  . . 

.        *4 

44 

8* 

6  18    6 

.        8 

9 

7ixd 



7    0    4 

South  London           

5 

6 

a 



6  18    4 
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THE    DETERMINATION    OF    THE »  EFFICIENCY    OF    THE    TURBO-ALTERNATOR. 


By  S.  F.  BARCLAY,  Ph.D.,  A.M.I.E.E.,  and  S.  F.  SMITH,  D.Sc,  A.M.I. E.E. 


(^Abxtract  of  paper  rend  hefore  the  INSTITUTION  OF  Electbicai  ENGINEERS.) 


With  the  methods  ordinarily  employed  of  establishing  the 
efficiency  of  the  turbo-alternator,  the  stray  loss  that  is  present  on 
load  is  either  deduced  by  a  substantially  conventional  method,  or 
is  i<rnored  altogether.  As  alternators  for  larger  outputs  are  con- 
structed, the  stray  loss  becomes  of  greater  importance.  It  is 
becoming  impracticable  to  apply  the  existing  metho<ls  to  the  very 
large  alternators  now  being  constructed  ;  it  becomes  increasingly 
important,  therefore,  to  introduce  a  method  of  establishing  the 
alternator  efficiency,  which  is  based  on  the  measurement  of  the 
actual  losses  on  load. 

The  object  of  this  paper  is  to  show  that  the  actual  losses  on  load 
can  be  deduced  conveniently  and  accurately  from  measurements  of 
the  cooling  air  flowing  through  the  alternator  :  but  that  misleading 
results  may  he  obtained  unless  certain  precautious  are  taken  in 
applying  them. 

The  accurate  determination  of  the  alternator  efficiency  is  the 
only  means  of  ascertaining  the  magnitude  of  the  actual  stray  loss  : 
for  if  the  total  loss  on  load  can  be  found,  the  stray  loss  can  be 
deduced  when  the  other  losses  have  been  measured  separately. 
With  turbo-alternators  of  even  moderate  size  the  stray  loss  may  be 
as  high  as  five  or  six  times  the  ohmic  loss  in  the  stator  copper.  If 
the  efficiency  on  load  can  be  determined  accurately,  it  will  be  one 
of  the  most  important  of  the  designer's  informative  tests. 

The  common  practice  in  this  country  is  to  base  the  guarantees  of 
the  alternator  efficiency  on  the  summation  of  the  various  losses  that 
can  be  measured  separat(jly,  and  either  to  ignore  the  stray  loss 
altogether,  or  to  employ  a  substantially  conventional  method  of 
determining  it.  In  the  conventional  method  adopted  by  the 
American  Institute  of  Electrical  Engineers,  and  used  by  some 
manufacturers  in  this  country,  the  whole  of  the  stray  loss  present 
on  short-circuit  is  included  when  computing  the  conventional 
ejBciencii  of  polyphase  machines.  That  the  nature  and  distribution 
of  the  loss  under  the  two  conditions  may  be  quite  different,  how- 
ever, is  shown  by  studying  the  heating  in  the  two  cases.  For 
instance,  in  the  case  of  a  5,000-KW.  alternator  at  3,000  r.p.m., 
embedded  thermo-couples  showed  a  temperature  rise  of  250°  F.  at  the 
ends  of  the  stator  core  after  running  for  an  hour  on  short-circuit, 
although  on  full  load  the  temperature  rise  of  the  same  parts  was 
only  60  F.  When  there  is  agreement  between  the  values  of  the 
stray  loss  on  load  and  on  short-circuit  it  is  partly  accidental,  and  is 
not  to  be  expected  in  all  cases. 

For  some  time  past  the  authors  have  been  investigating  the 
subject  in  conjunction  with  turbo-alternators  made  at  the  Sheffield 
works  of  Messrs.  Yickersf  Ltd..  and  their  investigations  show  that, 
provided  certain  precautions  are  taken,  the  alternator  efficiency  can 
be  conveniently  and  accurately  determined  under  actual  load  con- 
ditions from  measurements  of  the  cooling  air.  From  such  measure- 
ments the  separate  losses  can  also  be  deduced — a  matter  of  con- 
Biderable  importance  when  a  driving  motor  is  not  available. 

Modern  turbo-alternators  invariably  have  forced  ventilation,  and 
with  the  exception  of  the  relatively  small  amount  of  heat  dissipated 
from  the  external  surface  of  the  stator.  all  the  losses,  except  the 
bearing  losses,  are  carried  off  by  the  cooling  air.  Consequently,  the 
most  obvious  method  of  finding  the  losses  on  load  is  to  ascertain, 
with  regard  to  time,  the  heat  energy  that  is  being  carried  away  by 
the  ventilating  air  ;  for  if  the  volume  of  air  flowing  through  the 
machine  in  unit  time,  and  the  average  increase  of  temperature  that 
the  air  undergoes  in  absorbing  the  losses  in  the  machine,  are  known, 
then  the  total  losses  on  load  can  be  calculated  without  difficulty. 
This  method  will  hereinafter  he  referred  to  as  the  "air-heating" 
method.  The  principle  involved  in  this  method  formed  the  subject 
of  a  paper  on  "  The  Testing  of  Electric  Generators  by  Air  Calori- 
metry,"  read  tefore  the  Institution*  in  1903  by  Prof.  R.  Threlfall. 
the  machines  in  this  case  being  totally  enclosed  in  a  specially 
constructed  housing. 

An  alternative  method  that  does  not  involve  measuring  the  air 
volume  is  to  ascertain  the  increase  in  temperature  of  the  cooling 
air  caused  by  a  loss  of  known  magnitude  in  the  alternator,  and 
from  the  observed  temperature  rise  of  the  air  on  load  to  deduce  the 
total  losses.  This  method  will  hereinafter  be  referred  to  as  the 
'"calibrated  air-temperature  "  method. 

The  bearing  losses  may  be  determined  fairly  accurately  by 
measuring  the  volume  and  temperature  rise  of  the  lubricating  oil, 
and  by  making  a  suitable  allowance  for  the  heat  dissipated  in  other 
ways. 

Air  velocity  can  be  measured  by  the  Pitut  tube,  the  Venturi  tube, 
electrical  methods,  and  the  anemometer. 

The  Pitot  tube  consists  essentially  of  a  dynamic  tube  placed  in 
the  line  of  air  flow  and  a  static  tube  with  tlie  plane  of  its  orifice 
set  at  right  angles  to  the  line  of  air  flow.  The  shape  and  size  of 
the  ijj'ifice  of  the  dynamic  tube  have  been  found  by  careful  experi- 
ment to  be  unimportant,  but  the  size  and  position  of  the  orifice  of 
the  static  tube  are  most  important.  Tubes  conveying  the  two 
pressures — i.e.,  the  dynamic  and  static  heads — are  connected  to  a 
,  difterential  fluid  gauge.  The  difference  of  pressure  that  the  gauge 
shows  has  been  found  to  be  proportional  to  the  square  of  the  air 
,  velocity  over  a  very  wide  range.  For  the  present  purpose  the  average 
i  gauge  readings  are  of  the  order  of  one-fifth  of  an  inch  of  water,  and 
for  accurate  work  with  such  low  pressures  it  is  necessary  to  employ 
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a  special  form  of  manometer  with  the  tube  inclined  at  a  large 
angle  to  the  vertical.  The  micro-manometer  designed  by  Mr. 
B.  J.  B.  Roberts  is  very  exact,  .and  has  been  employed  by  the 
authors  in  their  investigations  with  excellent  results. 

The  principal  objection  to  the  Pitot  tube  for  this  work  is  that 
when  making  absolute  measurements  it  is  dependent  for  its 
accuracy  on  the  air  flow  being  in  line  with  the  dynamic  tube  and 
at  right  angles  to  the  static  tube — conditions  that  cannot  exist 
when  the  air  flow  is  variable  in  direction. 

The  Venturi  tube  is  a  very  exact  instrument,  but  for  its  accuracy 
it  is  even  more  dependent  than  the  Bitot  tube  on  the  flow  of  air 
being  constant  in  direction,  and  it  is,  therefore,  unsuitable  for  the 
present  purpose. 

The  electrical  measurement  of  air  velocity  has  been  successfully 
carried  out.  A  wire  of  high  electrical  resistance-temperature 
coefficient,  such  as  platinum,  is  employed,  and  either  a  constant 
voltage  is  maintained  across  it  and  the  variation  in  resistance  read, 
or  the  resistance  is  maintained  at  a  constant  value  and  the 
necessary  variations  of  current  are  read.  The  air  velocity  is 
deduced  from  the  readings  on  the  basis  of  the  law  that  with 
unvarying  wind  velocity  the  linear  forced  convection  of  a  thin 
wire  increases  as  the  square  root  of  the  air  velocity.  A  hot-wire 
velocity  indicator  operating  on  this  principle  has  recently  been 
devised  by  Prof.  J.  T.  MacGregor-Morris.  Four  exactly  similar 
wires  of  material  having  a  high  electrical  resistance-temperature 
coefficient  are  arranged  as  a  Wheatstone  bridge.  One  pair  of 
opposite  arms  of  the  bridge  is  exposed  directly  to  the  air  current ; 
the  other  pair  is  also  in  the  air  current,  but  is  protected  by  being 
enclosed  in  thin-walled  tubes  of  high  thermal  conductivity.  This 
small  bridge  is  attached  to  the  end  of  a'tube  of  convenient  length, 
and  the  leads  are  carried  inside  the  tube  to  a  portable  battery  and 
to  a  milliammeter  or  millivoltmeter.  The  difference  between  the 
cooling  of  the  arms  of  the  bridge  that  are  exposed  to  the  air 
current  and  the  arms  that  are  shielded  from  it  is  indicated  on  the 
ammeter  or  voltmeter,  which  can  be  calibrated  to  read  the  air 
velocity  directly.  The  indicator  attains  a  steady  reading  in  a  few 
seconds,  and  in  the  form  described  it  is  suitable  for  measuring 
velocities  up  to  about  2,000  ft.  per  minute.  Such  an  instrument  should 
be  satisfactory  for  measuring  the  air  discharge  from  a  turbo- 
alternator,  particularly  since  the  accuracy  would  be  little  aft'ected 
by  the  air  having  a  non-stream-line  flow,  as  must  be  the  case  to 
some  extent.  The  anemometer  is  usually  considered  to  be  somewhat 
inaccurate,  but  for  the  purpose  in  view  the  authors  have  found  that 
a  well-made  instrument,  when  properly  handled,  gives  sufficiently 
accurate  results.  Further,  on  account  of  the  air  flow  being 
variable  in  direction,  the  anemometer  is  probably  better  adapted  to 
read  the  absolute  value  of  the  average  velocity  at  a  given  point 
than  are  more  exact  instruments.  The  velocity  of  the  air  discharge 
from  a  turbo-alternator  is  of  the  order  of  2,000  ft.  per  minute,  and, 
with  an  instrument  of  the  kind  used  by  the  authors,  measuring 
about  2'6  in.  over  the  tips  of  the  vanes,  the  frictioual  effect  is  not 
more  than  3  per  cent,  of  the  vane-wheel  speed,  so  that  even  an 
appreciable  error  in  the  correction  for  friction  has  only  a  negligible 
effect  on  the  result.  The  other  inherent  defect  of  the  anemometer 
— the  effect  of  inertia — is  only  of  appreciable  importance  when 
the  air  flow  is  variable.  The  authors  have  checked  the  accuracy 
and  consistency  of  the  anemometer  in  various  ways. 

The  first  difficulty  that  the  authors  encountered  in  the  measure- 
ment of  the  volume  and  temperature  of  the  air  was  a  consequence 
of  the  great  variation  in  the  velocity  of  the  air  at  the  discharge 
opening  of  the  alternator,  due  to  the  essentially  peculiaf  shape  and 
disposition  of  the  openings  in  the  stator  core  and  frame,  and  also 
to  the  rotation  of  the  rotor  tending  to  cause  the  air  to  discharge 
obliquely  instead  of  vertically. 

With  the  object  of  equalising  the  air  flow  a  temporary  discharge 
trunk  of  the  kind  shown  in  fig.  1  was  fitted,  and  close-mesh 
expanded-metal  baffle  plates  were  fitted  in  the  trunk,  as  shown  in 
fig.  1.  Although  there  was  still  some  variation,  yet  if  the  anemo- 
meter readings  were  taken  at  fairly  frequent  intervals  the  average 
velocity  could  be  found  with  a  sufficient  degree  of  accuracy.  The 
resistance  of  the  expanded-metal  baffles  to  the  flow  of  air  was 
found  to  have  no  appreciable  effect  on  the  temperature  of  the 
alternator. 

For  the  accurate  measurement  of  the  air  volume  it  is  desirable 
that  the  discharge  opening  should  be  divided  into  squares,  not 
much  larger  than  the  overall  diameter  of  the  anemometer,  by 
stretching  thin  cords  across  the  trunk,  as  shown  in  fig.  1,  and  an 
anemometer  reading  should  be  taken  over  each  square. 

Starting  and  stopping  errors  can  be  diminished  by  moving  the 
instrument  rapidly  from  square  to  square  without  stopping  it,  and 
the  average  value  of  the  air  velocity  is  found  by  dividing  the  total 
reading  by  the  number  of  squares.  It  is  desirable  to  run  the 
anemometer  for  an  appreciable  period  over  each  square — 15  seconds 
being  the  minimum  desirable  time. 

The  average  temperature  of  the  air  can  be  found  with  sufficient 
accuracy  by  using  one  thermometer  for  each  square  and  taking  the 
average  of  the  readings.  The  thermometers  can  conveniently  be 
attached  to  the  cords  in  a  horizontal  position.  The  determination 
of  the  average  temperature  of  the  inlet  air  presents  no  difficulty, 
but  it  should  be  verified  that  there  is  no  external  source  of  heat — 
auch  as  a  steam  pipe — near  the  thermometers.    When  an  air  filter 
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is  used  in  conjunction  with  the  alternator,  thf  inlet  temperature 
has  to  be  read  between  the  filter  and  the  alternator,  and  it  is  par- 
tioalarly  ne<»ssary  to  do  ao  when  the  filter  is  of  the  wet  ty|)e. 

The  average  tempprature  of  the  air  at  the  inlets  and  outlets  can 
also  be  determined  very  accurately  by  measurinjr  the  change  in 
resistance  of  a  coil  of  wire,  of  which  tlie  electrical   resistance- 
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Fic.  1. — Temporary  Discharge  Trunk  to  Facilitate  the 
Accurate  Measurement  op  the  Air  Voi.i'.me  and  Tem- 

h-ERATURE. 

temperature  coeflBcient  is  known,  mounted  in  the  air  How.  The 
precantions  to  be  taken  in  the  measurement  of  the  air  volume  and 
temperature  are  simple,  but  without  such  jirecautions  the  authors 
have  found  that  quite  misleading  results  may  be  obtained. 

The  Determination  of  The  Losses  on  Load  by  the 
"Air-Heating"  Method. 

The  method  of  calculatine:  the  losses  from  the  volume  and  tem- 
perature rise   of   the   air  will   now  be   described.     The  value  of 
U0711  lb.  is  taken   for  the  weight  of   a  cb.  ft.  and  0"242  for  the 
specific  heat  of  dry  air  at  the  assumed  temperature  of  100°  F.  and 
at  an  atmospheric  pressure  equal  to  '2y'92  in.  of  mercury.     The 
mechanical  equivalent  of  heat  is  taken  to  be  778  ft.-lb.  per  therm. 
Let  V  =  volume  of  air  leaving  the  alternator  discharge  in  cb.  ft. 
per  minute, 
Ti  =  average  temperature  of  the  air  at  the  inlets. 
To  =  average  temperature  of  the  air  at  the  alternator  dis- 
charge. 
The  heat  energy  being  carried  away  by  the  air  is  then — 
P  =  V  X  00711  X  0-242  X  (T„  -  T,)  X  778  ft.  lb.  per  minute, 

=  v(t„  —  T,')/3,305  kilowatts    • (I) 

where  T,  and  T„  are  in  degrees  Fahrenheit. 

The  various  corrections  that  may  have  to  be  made  to  the  above 
formula  are  dealt  with  in  an  appendix.  For  commercial  testing. 
corrections  need  be  made  only  in  the  event  of  the  air  temperature 
or  barometric  pressure  differing  appreciably  from  the  conditions 
assumed,  and  in  respect  of  the  heat  energy  that  is  dissipated  from 
the  stator  frame  (.about  I'S  per  cent.).  Formula  (1)  may  l)e 
amended  to  include  the  corrections  as  follows  : — 

P  =  V  H  (To  -  T.)/174  (460  +  T,.)  kilowatts      ...     (2) 
where  H  is  the  atmospheric  pressure  in  inches  of  mercury. 

The  Determination  of  the  Losse.s  on  Load  by  the 
"Calibrated  Air-Tempekature "  Method. 

When  the  alternator  coupled  to  a  driving  motor  is  being  run  at 
the  works,  the  stator-core  loss  with  various  values  of  the  exciting 
current  can  be  measured — a  test  that  it  is  always  desirable  for  the 
maker  to  carry  out  for  his  own  information.  When  the  machine  is 
being  tested  on  site,  the  temperature  rise  of  the  cooling  air  is 
measured  (1)  on  open  circuit  with  the  rotor  unexcited,  (2)  on  open 
circuit  with  the  rotor  excited  to  a  known  value,  (.3)  with  the 
alternator  on  load.  ' 

Let  fr  denote  the  temperature  rise  of  the  cooling  air  in  test  (2) 
with  the  rotor  excited,  Pc  the  rotor  copper  loss,  and  Pi  the  stator 
core  loss  corresponding  to  this  excitation  (the  value  of  P;  is  given 
by  the  core-loss  curve  taken  at  the  works).  Then,  if  t„  denotes  the 
temperature  rise  of  the  cooling  air  in  test  (1)  with  the  rotor  un- 
excited. it  follows  that  the  difference  tg  —  t„  in  the  rise  in  tempe- 
rature of  the  cooling  air  is  caused  by  the  known  loss  p;  -♦-  p.. 
kilowatts.  The  loss  in  the  alternator  necessary  to  cause  the  tem- 
Ijerature  of  the  ventilating  air  to  increase  one  degree  is  then — 

A  p  =  (Pi  +  T.')Kt,  —  tu)  kUowatts. 
The  quantity  A  P  thus   represents  the  calibration  of  the  tempera- 
ture rise  otthe  cooling  air  of  the  machine  in  question. 

If  now  tt  denotes  the  te;mperature  rise  of  the  cooling  air  in 
test  (3)  when  the  alternator  is  on  load,  it  follows  that  the  load  loss 
will  be — 


heating  tests  are  being  made.  The  effect  of  losses  in  the  alternator 
is,  of  course,  to  heat  the  air  and  cause  it  to  expand,  and  so  increase 
the  volume  for  a  given  weight.  The  opposition  to  the  How  of  an 
increased  volume  of  air  will  depend  on  the  position  of  the  parts 
where  there  is  the  greatest  restriction  to  the  air  How  with  respect 
to  the  position  of  the  parts  where  the  heating  occurs.  The  load 
losses  given  by  this  method  are  somewhat  too  large,  but  the  authors 
have  estimated  that  even  in  rotlially-ventilated  machines  the  losses 
are  only  2  to  3  per  cent,  too  high.  This  estimate  is  confirmed  by 
tests.  .\  general  correction  cannot  be  made  in  respect  of  this 
error,  since  it  will  be  intluenced  by  the  system  of  ventilation.  In 
the  absence  of  accurate  information  it  can  be  assumed  that  the 
losses  obtained  by  the  "calibrated  air-temperature"  method  are 
25  per  cent,  too  high. 

TABLE  I.— Comparison  of  Results  Obtained  by  Four 
Different  Methods. 


Methods  based  on  cooling  air. 

Methods  based  on 
"  summation  of  Iosbcs." 

Machine  ? 
No. 

~l"  Air-- 
healing  "J 
method.  '^ 

"  Calibrated  air- 

teraperaure  " 

method. 

A.I.E,E. 
method. 

Btray  Iobii 
ignored. 

6,862 
7,001 
7,541 

352 

327 
46 

362 

338 
47 

3.36 
315 
.52-5 

211 

255 
42-8 

Typical  results  obtained  by  the  "air-heating"  and  "calibrated 
air-temperature  "  methods  are  given  in  Table  I,  compared  with  the 
"  summation-of-losses  "  method  as  adopted  by  the  American  Insti- 
tute of  Electrical  Engineers,  and  with  this  method  when  an 
allowance  for  stray  loss  is  excluded. 

General  Conclusions. 

These  investigations  have  led  the  authors  to  the  opinion  that 
the  "air- heating  '  method  may  quite  well  be  adopted  for  the  deter- 
mination of  the  turbo-alternator  efficiency  for  commercial  purposes, 
with  advantage  to  the  purchaser  and  the  manufacturer.  By  taking 
the  prescribed  precautions  when  measuring  the  air  volume  and 
temperature,  the  losses  on  load  can  be  determined  quite  as  accu- 
rately as  is  required,  and  probably  more  accurately  than  in  any 
other  way.  From  the  manufacturer's  point  of  view,  a  great  advan- 
tage of  the  method  is  that  a  driving  motor  is  not  required — an 
item  of  importance  when  dealing  with  alternators  of  large  output. 
Also,  when  on  account  of  transportation  difficulties  the  stator  has 
to  be  built  on  site,  in  addition  to  measuring  the  total  losses  on 
load,  the  method  could  be  employed  to  measure  the  separate  losses 
with  ease  and  accuracy. 

The  method  is  independent  of  tests  made  at  the  works,  and  in  the 
event  of  dispute  a  check  test  could  be  made  at  any  time. 

The  "  calibrated  air-temperature  "  method  has  the  one  advantage 
compared  with  the  '  air-heating  "  method  that  the  air  volume  has 
nottobemeasured,butonthe  other  hand,ithas  certain  disadvantages. 
The  efficiency  cannot  be  determined  solely  by  tests  on  site,  and 
once  the  alternator  has  been  dispatched  from  the  works,  a  check 
test  in  the  case  of  dispute  cannot  be  made. 

The  "  summation-of-losses  "'  methods  in  present  u.se  which  ignore 
the  stray  loss  have  little  value. 

The  authors  expre.ss  their  obligation  to  Messrs.  Vickers,  Ltd.,  for 
l)ermission  to  carry  out  the  experimental  investigations,  and  to 
Mr.  H.  P.  Hayhurst  and  his  testing  staff  for  the  care  that  they 
have  taken  in  carrying  out  the  tests. 


A  p  X  /;  kilowatts. 


(3) 


The  accuracy  of  the  method  depends  mainly  upon  the  weight  of 
air  flowing  through  the  machine  remaining  constant  whilst  the 


Discussion  in  London. 

Prof.  G.  \V.  O.  Howe,  in  opeming  the  discu.s,sion .  said  he 
was  glad  to  find  a  representative  of  the  manufacturer  and 
of  a  tecimicaJ  college  collaborating  as  the  authors  of  the 
jiaixsr  they  had  just  listened  to  had  done;  it  wae  a  gf«d 
oiuen  for  the  il'uture.  The  problem  of  stray  losses  was  a  most 
serious  and  at  the  same  time  puzzling  one.  With  the  la.rge 
size  of  machines  now  being  built,  these  Ipsses  would  demand 
very  ca^reful  coiU5idera.tion,  and  he  thought  tliat  when  any 
tests  were  to  be  made  it  would  first  be  necessary  to  run  the 
machine  for  some  time  in  order  to  allow  the  temperature 
to  settle  down  before  any  reaidings  were  taken.  He  pointed 
out  that  on  pa.ge  3  of  the  paper  the  law  upon  which  was 
based  the  electrical  measurement  of  aii'  veJocity  was  not 
given.  Befening  to  the  a.uthor's  a.ir  discharge  trunk,  the 
speaker  thought  that,  by  electrical  methods,  an  average 
measurement  could  be  taken  over  the  whole  area  a.t  onoe, 
instead  of  ha'dng  to  take  a  number  of  measurements  over 
the  cross  section  by  the  author's  method.  Pie  was  not  en- 
thusiastic over  the  anemometer  as  a  measuring  instrument; 
in  his  opinion  frictional  difficulties  would  be  encountered. 
With  rega.rd  to  the  carves  plotted  from  Pitot-ture  readings 
taken  at  the  opening  of  the  dischaxge  ti-unk,  he  did 
not  see  why  the  conditions  should  not  be  further  improved 
so  that  one  average  reading  could  be  taken  for  the  wtole 
surface.  The  authors  employed  a  number  of  thennometers, 
but  it  was  not  stated  whether  the  temperature  varied  very 
much.  Here  again  he  thought  that  an  electrical  method  erf 
measurement  could   be  devised   with  advantage. 

Mr.  A.  H.  Law  expressed  pleasure  that  this  method  of 
testing  had  been  brought  before  the  Institution.  He  had 
advocated  it  for  nine  years,  but  everybody  always  main- 
tained that  accurate  results  could  not  he  arrived  at  by  such 
methods.     He  pointed  out  that  an  anemometer  was  usually 
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calibrated  at  normal  air  temperature,  and  stated  that  an 
error  was  introduced  when  the  aji-  temperatme  was  luised, 
due,  he  thought,  to  the  lubrica.nt  becomrog  more  flmd.  With 
the  large  size  ol  machmes  that  were  now  being  built  it  wonud 
become  necessaxj'  to  tarry  out  all  tests  in  situ,  and  the  diffi- 
culty of  drivmg  such  large  luachiues  undei'  tliese  conditions 
at  once  became  apparent.  He  ahowed  a  number  ot  interest- 
ing shdes  illustrating  the  method  adopted  by  his  firm  by 
which  the  generator  was  run  up  to  speed  by  the  turbine, 
aiter  which  the  former  was  ailowed  to  rtm  as  a  motor.  They 
ooupled  the  two  machines  by  means  of  copper  plates  fixed 
/  to  the  couphng  flanges  and  driving  against  rectangular-  sur- 
faces. These  copper  plates  were  tapered  in  such  a  way  that 
when  the  required  speed  wa;3  reached  the  couplmg  parted, 
and  the  copper,  being  a  soft  metal,  was  worn  away,  thus 
disconnecung  the  two  machines.  Another  side  showed  that, 
by  suitably  aji-angmg  conditions,  a  test  of  a  large  generator 
could  be  commenced  at  9  o'clock  in  the  momiug  and  com- 
pleted by  5  o'clock  in  the.^vening  of  the  same  day. 

Prof.  J.  T.  il.4cGREGOf!^MoRKis  explained  the  principle  of 
a  hot-wire,  air-velocity  indicator  recently  devised  by  himselt, 
and  which  was  referred  to  m  the  paper ;  he  showed  slides  Olus- 
trating  experiments  he  had  carried  out  with  the  instrument 
.  on  the  East  &iast,  which  should  that  it  was  portable  and 
not  easily  damaged,  the  whole  apparatus  having  been  carried 
eeveral  miles  on  a  bicycle.  Eefening  to  the  "air-heating" 
method  of  determining  the  losses,  he  explained  that  the 
pressure  was  not  great  over  the  whole,  and  he  thought  a 
measurement  of  the  avera.ge  temperature  over  the  whole 
area  could  be  taken  quite  easily.  The  formula  given  on  page 
7  of  the  paper  for  this  method  could  in  reaUty  he  reduced  to 
2  measurements — temperature  and  volume.  He  did  not  think 
it  would  be  a  difficult  matter  to  devise  two  instruments  to 
take  these  two  measurements,  and  the  problem  would*  then 
I'e  quite  .simple. 

i'iof.  E.  \V.  M.WCHANT  thought  that  the  most  important 
I H. lilt  brought  out  by  the  authors  was  that  the  stray  losses 
could  be  so  gi'eat.  In  the  past  they  had  devised  means  of 
meaauring  various  lasses  very  carefully,  but  these  stray 
losses  could  be  so  great  that  he  thought  they  w-ould  have  to 
start  all  over  again  and  attack  the  problem  aii'esh.  He  de- 
scribed air-blast  cooling  tests  that  had  been  carried  out  by 
Mr.  Teago  at  Livei-pool  University.  A  fluid  gauge  that  waa 
used  consisted  of  a  U-type,  the  open  ends  of  which  wesre 
formed  into  cups.  One  arm  of  the  tube  contained  water 
•  coloured  with  methyl  orange,  and  the  other  a  mixture  of 
chloroform  and  toluol.  The  density  of  the  latter  mixture 
being  the  same  as  that  of  water  an  indicator  was  thus  pro- 
vided which  could  be  read,  the  variations  of  the  readings  on 
the  arm  of  the  U-tube  being  magnified  something  like  100 
times  those  in  the  cup.  This  gauge  had  been  used  with  suc- 
cess in  connection  with  tests  on  transformers.  He  had  no 
faith  at  all  in  the  anemometer,  and  thought  some  other  in- 
strument could  have  been  chosen  in  its  place. 

Major  A.  M.  Taylor  pointed  out  that  the  error  incum-ed 
in  ineasi  ring  the  total  loss  was  the  eri'or  incun'ed  in  measui-- 
ing  the  stray  loss,  provided  tlie  "known"  losses  were  really 
accurately  known  (since  the  stray  losses  were  obtained  by  a 
process  of  subtraction),  and  provided  that  the  sti'ay  los-ses 
were  quit.e  a  large  proportion  of  the  total  losses.  Taking  the 
authors'  figures  for  the  various  errors  investigated,  it  would 
seem  as  though  the  aggregate  error  in  the  mea.5urement  of 
the  total  losses  would  not  be  likely  to  exceed  S  to  10  per 
cent.  It  was  well  to  bear  in  mind  that  the  loss  being  investi- 
gated was  about  1  to  IJ  per  cent,  of  the  output  of  the  alter- 
nator. Compaiied  with  the  less-known  losses  occmxing  i>ii 
.the  st«am  side,  it  might  seem  to  steam  engineers  i-ather  like 
sphtting  hairs  to  be  analysing  such  losses  as  these,  and  the 
question  arose  whether  the  talents  of  the  authors  would  not 
be  better  directed  to  analysing  the  steam  losses,  which  aggi-e- 
gated  from  15  to  '20  per  cent.,  and  did  not  seem  to  readily 
lend  themselves  either  to  exact  measuremevt  or  calculation. 
As  regarded  the  employnnent  of  the  perforated  metal  screens 
ehown  in  fig.  1,  he  would  suggest  that  if  a  series  of  guiding 
bkdes — like  the  blades  of  a  tm-bme — were  designed  to  trans- 
fer the  right-to-left  components  of  the  velocity  of  the  air, 
without  shock  or  undue  fiiction,  into  vertical  components, 
the  same  results  might  be  attained  without  the  throttling 
effect  w'hich  was  to  be  expected  with  these  screens.  With 
reference,  again,  to  the  losses  occurring  on  the  steam  side,  he 
asked  whether  it  would  not  be  possible  to  measure  some  of 
these  losses  by  electrical   methods. 

^Ir.  C.  C.  Paterson  pointed  out  that  a  considerable  amount 
of  heat  might  be  lead  away  into  the  ground  through  the  bed 
plate  and  foundations  of  the  generator;  this  would  naturally 
affect  any  tests  that  were  made,  and  he  inquired  whether  the 
authoi's  had  taken  it  into  account  or  whether  they  con- 
sidered the  amount  of  heat  so  dissipated  as  negligible. 

Dr.  F.  T.  Chapiian  made  similar  inquiries  aa  to  the  heat 
which  might  be  transferred  to  the  generator  from  the  steam 
turbine  by  means  of  the  bed  plate,  &c. 

Mr.  Ll.  B.  Atki.nson  said  it  woiild  be  a  waste  of  time  to 
take  numerous  readings  by  means  of  an  anemometer  all  over 
tte  cross  section  of  the  air  discharge  trunk  as  advocated  in 
the  paper.  In  his  opinion  a  deflection  instrument  should  not 
be  difficult  to  de\ise  by  which  an  average  reading  for  the 
whole  area  could  be  measured.  This  deflection  instrument 
could  be  ca<libxated  with  an  anemometer,  after  which  the 
latter  could  be  dispensed  with. 

Other  speakera  drew  atteintioa  to  the  fact  that  when  such 


low  pressures  were  to  be  measured  it  was  difficult  to  attain 
any  degree  of  accuracy.  Pitot  tubes  were  considered  to  ba 
unsatisfactory,  and  experiments  with  the  inclined-tuba 
method  showed  that  it  was  difficult  to  obtain  consistent  re- 
sults.- Prof.  Threlfall's  instrument  was  preferred;  this  waa 
a  most  difficult  instrument  to  use  properly,  but  when  so 
used  gave  good  results. 

Dr.  S.  P.  Smith,  replying  to  the  discussion,  said  that  a 
standard  method  of  determining  losses  was  very  desirable. 
It  was  a  matter  of  surprise,  considering  the  amount  of  work 
that  had  been  done  on  the  subject  as  revealed  by  the  dis- 
cussions, that  the  present  pjiiper  had  not  been  written  a  good 
deal  earlier  than  it  had  been.  Referring  to  the  curves  plotted 
from  Pitot-tube  readings  taken  at  the  air-discharge  trunk,  he 
.<iiid  that  the  problem  was  entirely  different  to  that  which  air- 
channel  experts  had  to  deal  with.  They  quite  realised  the  de- 
fects of  the  anemometer,  and  they  had  expected  to  have  to  face 
much  criticism,  but  in  spite  of  its  shortcomings,  was  there  a 
more  suitable  instrument  available?  A  number  of  valuable 
s-uggestions  had  been  made  in  the  discussions,  and  they  would 
be  made  use  of.  Stray  losses  could  be  very  large,  and  it 
was  of  the  utmost  importance  that  they  should  be  reduced 
to  the  mininiuin.  Of  course,  a  steady  temperature  waa 
necessary  before  any  readings  could  be  taken,  but  Mr.  Law 
had  shown  that  a  good  deal  could  be  done  to  shorten  the 
time  taken  to  carry  out  tests.  Suggestions  that  an  average 
in  place  of  individual  readings  could  be  taken  over  the  area  of 
the  air-discharge  trunk  would  simplify  tests,  and  the  problem 
was  being  considered,  but  there  was  considerable  variation 
of  the  air  temperature  over  the  area  of  the  trunk  depending 
on  the  method  of  ventilation  adopted.  He  was  glad  to  have 
Mr.  Law's  experience  and  his  explanation  of  his  method  of 
running  a  rotor  up  to  speed.  It  was  true  that  stray  loasea 
could  be  found  by  eliminating  other  known  losses. 


THE     FARADAY     SOCIETY. 


The  Present  Position  of  the  Theory  op  Iontsation. 
At  its  Januajy  meeting  the  Faiaday  Society  held  a  genexal 
discussion  on  the  present  position  of  the  theory  of  electrolytic 
dissociation.  The  chair  was  first  taken  by  the  President 
(Sir  Robert  Hadfield,  Bart.,  F.R.S.),  and  subsequently  by 
Prof.  Alfred  \V.  Porter,  P.R.S.  (one  of  the  vice-presidents), 
who  also  contributed  one  of  the  papeis.  Ihe  operung  address 
• — broadly  surveying  the  subject — was  given  by  Prof.  G. 
Senter,  and  an  important,  communication,  summarising  the 
evidence  now  available  in  support  of  the  theory,  was  sent 
from  Stockhohn  by  Prof.  Svante  Arrhekius,  the  founder 
of  the  theory,  who,  under  normal  circumstances,  woidd  have 
b^en  present  in  person. 

The  theory  of  ionisaticHi  was  originally  postiilated  to 
explain  the  anomalous  behaviour — aa  regards  vapour  pressure, 
osmotic  pressure,  freezing  points,  and  conductivities,  for 
example — of  electrolytes  in  solution,  and  it  supposes  that 
'in  the  act  of  solution  these  are  spht  up  or  dissociated  into 
ions,  the  percentage  amount  of  dissociation  depending  on 
the  dilution  of  the  solution.  If  this  be  the  case,  however, 
where  dissociation  is  incomplete,  there  should  be  a  certain 
relation  between  the  quantities  of  dissociated  and  undisso- 
ciated  solute  pa-esent,  deteinnined  by  the  well-known  law  of 
mass  action.  In  the  case  of  strong  electrolytes  this  relaticoi- 
ship  has  been  found  not  to  hoid  good,  and  much  of  the 
discussion  centred  round  this  phase  of  the  dissociation 
problem.  Prof.  Arrhexids  took  the  view  that  more  experi- 
mental work  remains  to  be  done  before  we  know  what 
precisely  are  the  deviations  that  call  foi-  explanation.  Prof. 
S.  E.  ACREE,  of  Syracuse  Lniversity,  U.S.A.,  in  a  paper 
which  will  be  referred  to  again,  incidentally  emphasised  the 
importance  of  the  highest  technique  m  experimental  methods 
of  determining  concentrations  of  ions  and  molecules,  other- 
wise any  laws  deduced  are  open  to  doubt;  and  Dr.  E.  New- 
BERY  even  went  so  far  as  to  throw  doubts  on  the  whole 
exiJerimental  basis  of  results  based  on  conductivity  measure- 
ments of  solutions,  which  frequently  eliminate  "  transfer 
resistance,"  namely,  that  part  of  the  irreversible  resistance 
of  an  electrolytic  cell  which  is  concerned  with  the  transfer  of 
the  current  from  electrode  to  electrolyte.  It  happens  that 
the  latest  experiments  on  strong  electrolytes  in  which  ' '  ultra^ 
pure"  water  was  employed  and  every  possible  precaution 
taken,  show  these  to  obey  the  mass  low  in  very  dilute  solu- 
tions, in  accordance  with  the  prediction  of  Arrhenius. 
Various  suggestions  have  been  put  forward  to  explain  the 
deviation  in  the  case  of  concentrated  solutions,  but  none  of 
them  is  conclusive,  and  the  problem  must  be  considered  to 
be  sub  judice  The  theory  that  the  solvent  itself  may  ba 
ionised  w^as  disposed  of  by  Capt.  J.  W.  McBals,  while  a 
recent  view  that  salts  are  completely  ionised  even  in  stroing 
solutions,  and  that  the  apparent  increase  of  ionisation  in 
dilute  scJutions  is  due  to  the  operation  of  electrical  forces, 
was  acutelv  criticised  by  Capt.  J.  R.  Partington,  who  con- 
cluded that  it  ig  not  yet  established  whether  deviations  at 
high  concentrations  are  due  to  the  ions  or  to  imdissociated 
salt,  or  to  both. 

The  problems  of  strong  electrolytes  ultimately  hangs  on 
conceptions  of  the  mechanism  of  electrolytic  ianisation,  and 
this  brings  us  to  the  importajit  question  of  the  hydration  of 
the  ions,  which  was  dealt  with  by  many  contribntoia  to  the 
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diacudiijau.  VMion  the  last  deba/te  cm  thia  subject,  eome 
lew  years  i4»o,  was  held  by  the  Society,  the  view  waa 
geueraJly  adopted  that  not  only  were  the  ions  hydrated,  that 
is,  associated  with  some  molecules  of  the  solvent,  but  that 
this  association  was  the  very  cauee  of  ionisation.  Expeiri- 
mectaJ  eNidenoe  since  accumulated  does  not,  however,  suppoit 
thai  view.  Mr.  \V.  E.  Bouskield  has  speiit  much  in^'enuity 
in  calculating  the  amount  of  hydration  of  ions  by  applyijig 
to  them  Stokes's  famous  law  relating  to  the  movement  of 
small  spheric;il  pai-tides  through  a.  viscous  liquid,  but  Di'. 
Henry  S.^nd  disputed  the  validity  of  this  assumption,  and 
Dr.  JP.  H.  Li.NDEMANiN  showeti  that  even  if  Stokes's  law  w-ere 
applied,  it  would  have  to  be  wjth  a  difTeront  constant,  and 
if  so,  no  evidence  of  hydration  had  been  forthcoming.  On 
the  other  hand,  Prof.  J.  C.  Philii',  from  a  consideration  of 
Konlrausch's  study  of  variations  in  ionic  conductivities, 
reached  the  conclusion  that  ions  must  be  hydrated. 

This  phase  of  the  subject  is  assuredly  still  stib  judice,  and 
we  look  forward  to  a  third  Faraday  ejmposium  to  relieve 
oar   pei-plexities. 

Another  aspect  of  icmisatioQ  i-eferred  to  by  many  epeakers, 
fallowing  Prof.  Arrhenius,  was  the  catalytic  action  of  elec- 
trolytes in  aceelerating  velocities  of  reaction.  It  used  to 
be  held  that  the  ions  only  are  the  active  chemical  factcvrs 
in  soluti9ns,  but  Dr.  Senter  and  Prof.  Agree  have  shown  ihat 
undissociated  molecules  are  also  chemically  active,  and  thi.s 
would  go  fa-ir  to  explain  why  neutral  salts  accelerate  the 
catalytic  activity  of  strong  acids.  Another  view,  favoured 
by  Arrhenius,  is  that  the  presence  of  the  undissociated  salt 
increases  the  osmotic  pressui-e  and  tiius  the  chemical  activity 
of  the  reacting  ions. 

Tlie  intea-esting  question  of  the  nature  of  the  interionic 
electrical  forces  in  electrolytes  was  dealt  with  in  several 
oontiibutions,  notably  by  Dr.  S.  R.  Milner,  who  considered 
that  the  electrical  theory  was  capable  of  accounting  in  a 
general  way  for  tlhe  oharaoteristic  featares  of  the  ionisation 
of  strong  electrolytes.  Dr.  Lindemann  .showed  that  the 
energy  necessary  for  chssociation  depended  on  the  dieJectn-ic 
constant  of  the  medium — which  was  of  the  same  order  as  its 
dielectric  constant  in  bulk — while  Dr.  H.  M.  Dawson,  going 
a  step  further,  ascribed  the  anomalies  of  strong  electrolytes 
to  the  disturbing  effect  on  the  ionising  power  of  the  solvent 
medium  induced  by  these  highly  polar  compounds  of  gi-eat 
dielectric  capacity.  We  coiuld  have  wished  that  more  atten- 
tion had  been  paid  to  tlhia  fascinating  side  of  the  ionisation 
probleju. 

A  practical  note  w-as  sounded  by  Mr.  G.  L.  Addenbrooke, 
who  discussed  the  iwssible  bearing  of  ionisation  on  some  of 
the  properties  of  dielectaics  "he  had  been  investigating.  He 
had  found,  for  example,  that  the  absorption  of  electrical 
energy  in  dielectrics,  excluding  that  energy  which  was  re- 
ver.'iibly  stored,  was  due  to  the  presence  of  moisture,  and 
was  probably  electrolytic  in  character.  One  only  arrived  at 
the  tnie  dielectxic  constant  alter  eliminating  the  effects  due 
to  moistui-e.  On  plotting  the  dielectric  constants  of  a  large 
number  of  elements  and  compounds  against  other  physical 
properties  a  definite^  grouping  became  manifest.  A  tenta.tive 
explanation  was  indicated  of  these  and  the  absorption  pheno- 
mena in  terms  of  the  modern  theory  of  the  electronic  and 
ionic  constitution  of  matter. 


CORRESPONDENCE. 

Letters  receired  by  us  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  coTivmwni- 
catio/is  at  the  earliest  possible  numient.  No  letter  can  be  published 
vmless  we  have  the  writer's  name  and  add/ress  in  our  possesswn. 


A  Three-pbase  Problem. 

Recently  I  had  occasion  to  find  a  solution  to  the  following  little 
problem  : 


The  diagram  represants  an  ordinary  star-connected  three-phase 
system. 

A  and  B  are  wires  connected  to  two  of  the  phases. 
N  18  a  wire    connected  to  the  neutral  or  star  point,  acting  as 
common  middle  wire  to  the  two  phases. 

The  question  was  to  find  a  t'ormula  for  the  current  passing  in 
the  middle  wire  N. 

Dealing-  with  the  problem  by  the  usual  trigonometrical  methods, 
1  made  out  the  working  as  follows  :— 

If  c,  !=  current  in  phase  1  and  c,  =  current  in  phase  2, 
the  current  in  N  =  Ci  cos  30°  +  Cj  cos  30°. 
■When  the  load  is  balanced  and  c,  =  c,,  this  reduces  to : — 
Current  in  neutral  =  2  c,  cos  30"  =  ^/3  C,  =  1'7  c,. 

Giving  as  the  general  formula  for  any  case,  whether  the  load  is 
balanced  or  not  :  — 
Current  in  neutral  =  '866  (current  in  phase  1  +  cnrrent  in  phaae  2). 


I  am  told  that  my  calculation  is  wrong.  Will  some  three-phiisi' 
expert  either  confirm  my  working,  or  kindly  correct  it  wlicic 
necessary  .'  I  am,  of  course,  aware  that  tlie  connections  shown  -.irr 
unusual. 

yWy/v/«/-y  24^'/,  1919.  W. 

[If  the  currents  c,  and  c,  arc  equal,  the  resultant  current  in  the 
common  return 

=  c,  cos  60    +  Cj  cos  60°  =  J  c,  -h  4  Cj  =  Gi  or  c,. 
If  C|  and  c,  are  not  equal,  the  resultant  current  can  be  found  ;us 
a  diagonal  of   a  parallelogram  of  which  c,  and   c^,  are  iuJjacent 
sides    at    an    angle    of    I2tl   ;     or     from    the    general    formula 

c  =V~ 


+  0.r 


-Eds.  Eluc.  Rkv.  1 


The  Re  settlement  of  Officers. 

\^'ith  reference  to  the  lett^cr  from  "  W'aJTant  Officer  E.E. 
in  }oui-  issue  of  recent  date,  may  I  say  a  few  words  withl 
jegard  to  the  efficiency  of  the  Hoyal  Engineers'?  Your  cor-i 
respondent  seems  to  have  lost  sight  of  the  fact  that  the| 
"  SapiJers  "  also  played  some  pait  in  oui-  electrical  operarj 
tions  during  the  war. 

Personally,  1  think  that  any  lack  of  technical  ability  waa 
due  to  the  fact  that  the  positions  of  authority  wore  in  many 
cases  given  to  officers  and  N.C.O.'s  who  were  totally  imsuit- 
able  for  the  work.  As  an  instance,  I  was  one  of  a  party  of  I 
75  men  which  included  10  B.Sc.  (Eng.)  and  many  other 
technical  men,  who  were  commanded  by  an  officer  who,  in! 
civil  hfe,  was  a  comedian  of  some  repute. 

I  hope  this  glaring  instance  may  serve  to  explain  to  some 
extent  why  our  technical  corps  did  not  achieve  giieater 
wonders. 

ExSapper. 

Telephone    Calls   at  the   Patent    Oince    Library. 

I  should  like  to  suggest,  thi-ough  the  medium  of  your, 
journal,  that  it  would  be  a  vei'y  gi'eat  convenience  to  regular! 
usei's  of  the  Patent  Office  Librai^y  if  airi-angements  coidd  be 
made  whereby  such  users  could  be  called  by  telephone  from 
theii'  offices. 

To  this  end,  I  would  recommend  the  placing  of  the  public 
telephone  in  or  near  the  booth  of  the  attendant  immediatelj 
outside  the  library,  and  that  he  should'  be  provided  with  a 
book  of  tickets  after  the  style  of  eloakrc*>m  tickets.  One 
these  tickets  coidd  be  pm-chaised,  say,  for  a  penny,  by  a 
person  entering  the  librai-y;  the  counterfoil,  with  his  nar 
thereon,  being  kept  by  the  attendant. 

By  this  means  a  business  man,  having  to  go  to  the  libraxj 
— and  many  have  to  sipend  hours  there — could  be  commimi- 
cated  with  from  his  oiiice  by  telephone,  the  procedure  being 
as  follows :  — 

On  the  attendant  receiving  an  inquiry  for  Mr.  Blank,  h< 
would  look  among  hie  counterfoils  for  that  name  and,  findinf 
it,  would  communicate  to  the  attendant  within  the  Ubraiy 
by  'phone  or  otherwise,  the  nmnber  on  Mr.  Blank's  countac 
foil.  This  number  would  be  called  out,  giving  Mr.  Blanl 
to  understand  that  he  was  required  on  the  telephone.  Per 
sons  making  u.se  of  the  service  would  be  required  to  BVffi 
render  their  tickets  on  leaving  the  Ubrary. 

The  fee  could  be  adjusted  so  as  to  make  the  service  sdl 

,  supjx)rting    were   it  so  desired ;    but.    ha^^ng   regard   to  tHi 

profits  made  by  the  Patent  Office,  this  would  not  seem  to  & 

important. 

A.  H.  Moore. 

Ixjndon,  E.G.,  February  SSt/i,  1919 


Early  Wireless  Telegraphy. 

My  abject  in  writing  to  you  on  this  subject  on  Januafl 
25th  was  to  defend  the  late  Sir  WiDiam  Preece  against  wlw 
seemed  to  me  the  very  unfair  suggestion  that  had  been  ma^ 
in  your  columns  that  Mi".  Marconi,  when  he  tii'st  arrived  x 
this  counti-y,  failed  to  meet  with  sympathy  in  official  circla 
and  I  am  glad  to  see  that  Mr.  Mai'coni  entirely  agrees  wi^ 
my  correction  in  this  respect.  J- 

I  notice,  however,  that  Mr.  Marconi  goes  on  to  find  fawrf 
with  my  statement  that  the  assistance  which  he  a«cei'^ 
from  the  Post  Office  "  included  the  use  of  a  considerable  sOl 
of  public  mooey." 

With  regai'd  to  this,  of  cx>urse,  I  have  nevei"  suggest 
any  time  that  actual  payments  were  made  by  the  ]?ost  ' 
to  Mr.   Marconi,  but  in  order  to  remove  entirely  this 
which,   though   never  put  forward  by  me,   appears  to 
existed,   I  may  state   that  I  _have  a  recent  letter  from 
John  Gavey  in   which  he  writes: — "To  my  knowledge 
monetary  transactions  of  any  kind  took  place,  nor  were'] 
payments  made  by  the  Post  Office  to  Mr.   Marconi  dn 
the  pejiod  that  we  were  "working  in  as.sociation." 

This,  however,  does  not  in  any  wise  affect  what  I  did 
in  my  letter  to  you,  which  was  that  the  Post  Office  gavejij 
Mr.  Mai'coni   "much  technical  assistance,  including  the," 
of  a  considerable  sum  of  public  money  which  was  expe  " 
in  developing  wii-eless  telegraiphy  by  numerous  experin 
carried  out  with  the  help  of  Post  Office  officials,  inelui 
Mr.  (now  Sir)  John  Gavey."     Of  course,  opinions  may  dJ 
as  to  what  sum  of  money  may  be  described  as  considerabl 
but  that  eabetantial  suiufi  of  public  money  were  expeude 
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and  considerable  technical  assistance  given  by  the  Poet 
Office  to  Mr.  Marconi  in  the  manner  I  have  stated  is  borne 
out  bv  a  print-ed  official  report  by  Sir  John  Gavey  written  in 
191.6.  which  I  have  before  me.  in  which  an  accoaint  is  given 
of  the  experiments  "'  instituted  by  the  British  Post  Office  " 
for  the  purpose  of  investigating  Mr.  Marconi's  method,  begin- 
ning in  May.  1897,  and  in  which  it  is  specificaUy  stated  that 
"  the  apparatus  used  at  this  time  was  partly  Marconi's  own 
gear  and  partlv  modified  and  re-designed  appliances  made  in 
the  Post  Office  workshops  or  purchased  by  the  Department." 
The  report  proceeds  to  give  detail  of  "  the  masts  of  rather 
over  IW  ft.  total  height,"  and  of  induction  coils  and  other 
apparatus  and  materials  which  the  Post  Office  provided,  and 
in  .some  cases  specially  purchased  for  the  purpose.  Further, 
air  -Jchn  Gavey  in  his'  recent  letter  to  me,  vrriting  of  "such 
Post  (3ffice  funds  as  were  expended  on  Mr.  Marconi's  wire- 
less experiments."  states  that  these  were  utilised  "  to  meet 
the  cost  of  materials,  labour,  and  travelling  expenses  of  Post 
Office  engineers  in  carrying  out  distant  experiments,  notably 
those  across  the  Bristol  Channel,  where  three  temix>rary 
wirele.^  stations  were  erected,  maamed,  and  subsequently 
removed,  by  the  Post  Office  staff." 

A.  A.  Campbell  Swinton. 
London,  S.'V\'.,  March  3rd,  1919. 


A   Protective  Association  for  Xon=Technical   Staffs. 

I  fully  endorse  "  Accountant's  "  letter  in  your  last  issue 
suggesting  af&liating  of  aaraUer  .\ssociations  to  the  E.P.E.A., 
but  suggest  that  the  E.P.E.A.  cater  fc^r  all  non-technical 
staffs  in  electtical  and  tramway  undertakings.  There  are 
many  members  of  these  staffs  for  which  no  association  caters, 
and  1  am  confident  that  if  such  were  included  they  would  be 
a  source  of  strength  to  the  E.P.E..\.  Personally,  I  am  on 
the  eve  of  joining  the  Tramwaymen's  L'nion,  the  only  Union 
at  present  that  is  of  any  use  to  non-techni(al  staffs.  If  the 
E.P.E.A.  would  take  the  initiative  and  form  an  association 
to  emlsrace  these  outside  elements  I  have  no  doubt  of  its  - 
success.  Three  Spires. 

March  1st,  1919.        

I  have  followed  vrith  interest  the  correspondence  which 
has  appeared  in  the  Electric.Ui  Review.  Small  sectional 
organisations  are  out  of  date,  and  cannot  be  expected  to 
protect  the  interest  of  their  members.  The  National  Union 
of  Clerks  is  over  40,000  strong,  and  is  developing  the  guild 
method  of  organisation.  This  method  gives  each  section  of 
clerks  the  advantage  of  a  sectional  organisation  without  the 
disadvantages.  The  electrical  clerks'  section  or  guild  of  our 
organisation  coi4d  come  to  an  arrangement  with  the  E.P.E..\. 
in  the  same  way  as  the  Iron  and /Steel  Clerks'  Section,  or 
Guild,  has  come  to  one  with  the  Iron  and  Steel  Confedera- 
tion. We  are  in  a  better  position  to  come  to  arrangements 
with  other  organisations  than  a  small  sectional  organisation. 

"  .Another  Supporter  "  does  not  realise  that  the  National 
Union  of  Clerks  has  come  to  the  same  arrangement  with  the 
Eailwaymen's  Union  as  the  Eailway  Clerks'  -\ssociation.  In 
fact,  the  Railway  Clerks'  Association  is  affiliated  to  the 
National  Union  of  Clerks  in  the  same  way. 

At  the  present  time  we  need  more  organisation  and  fewer 
organisations,  and  I  appeal  to  the  power  clerks  to  assist  us 
to  build  up  a  powerful  organisation  representing  all  clerks, 
which  will,  at  the  same  time,  ensivre  fuU  protection  to  the 
various  sections  by  federating  them  to  their  industrial  tmions. 
This  is  a  scientific  method  of  organisation,  and  it  only  re- 
"'•"??,  the  necessary  membership  to  secure  complete  success. 

Ben  Griffiths, 

Wehh  Organiser, 
^  National  Union  of  Clerks. 

Cardiff,   Fcbrua-ry  24t7i,  1919. 


An  Association   for  Technical   Staffs. 

^VolLId  you  or  any  of  your  readers  be  good  enough  to  in- 
foBTO  us  if  there  is  any  association  incorporating  the  technical 
staffs  of  electrical  manufacturing  companies,  such  as  esti- 
mating, designinc.  and  testing  staff.  There  Ls,  of  course,  the 
-Association  of  Engineering  and  Shipbuilding  Draughtsmen, 
but  unfortunately  most  of  those  mentioned  are  not  eligible 
for  this.  It  is  admitted  on  all  sides  that  the  staff  men  have 
had  the  least  consideration  of  any  branch,  and  to  receive 
attention  to  just  demands  it  seems  imperative  to  make  com- 
bined efforts. 

We  are  pleased  to  notice  in  your  columns  that  the  E.P.E.A. 
IS  obtaining  substantial  recognition,  but  presume  that  this 
Association  confines  itself  to  officials  at  generating  stations. 

Five  of  Them. 

'        February  27th,  1919. 

[It  is  an  open  secret  that  a  very  big  movement  is  on  foot 
J  to  form  an  p.ssociation  of  the  type  referred  to  by  our  corres- 
*=  pondent.  and  we  understand  that  it  wiU  shortly  make  its 
;    debut.— Edf.  Elec.  Rev.] 


light  and  power  to  hospitals,  camps  and  workshops  may  prove 
of  interest  to  your  readers.  The  area  is  divided  up  into  two 
districts.  North  and  South,  and  each  district  into  six  divi- 
sions. At  the  central  distributing  point  of  each  division,  a 
static  transformer  is  installed,  the  transformers  ranging 
from  is  K.v..\.  to  "250  k.v..^.  The  cunent  is  received  from 
the  French  supply  company  at  5,500  volts,  and  transmitted 
to  the  various  sub-stations  by  means  of  a  three-core  cable 
laid  undergrotmd,  and  passing  in  and  out  of  each  sub-sta^ 
tion.  There  aie  two  sepairate  c-able?,  one  going  north  and 
the  other  south,  the  approximate  length  of  cable  laid  being 
10  miles.  The  l.t.  supply  of  •210(l-2o  volts,  3-phase,  4-wire, 
is  transmitted  from  each  sub-station  to  supply  the  di%Tsion. 
'  four  circuits  being  employed.  North,  Sooth,  East,  and  West. 
The  outgoing  rbains  are  controlled  by  four  tripolar  s^Nitches 
and  1'2  s.p.  fuses,  a  copper  link  being  used  for  tie  neutral, 
which  is  earthed  at  the  transfonner.  The  lighting  load  is 
balanced  between  the  three  phases  and  neutral,  ajid  a  three- 
phase,  ilO-volt,  50-cycIe  supply  used  for  power.  Periodical 
readings  are  taken  at  each  sub-station,  and  the  oufr-of-balance. 
current  is  kept  within  1  per  cent,  at  the  average  maximum 
load.  In  the  hospitals,  each  marquee  ward  is  provided  with 
electric  hght,  whilst  the  hutted  wards_  have,  in  addition, 
special  connections  for  the  use  of  radiSnt  heat  and  hght 
baths.  For  the  operating  theatres,  special  fittings  are  made 
for  the  operating  tables,  eye  and  throat  work,  and  the  X-ray 
departments  are  provided  with  an  up-to-date  installation  for 
taking  instantaneous  photographs.  In  the  camps,  huts  and 
messes  are  electrically  lighted,  whilst  in  the  workshops  ex- 
tensive use  is  made  of  the  supplv  for  ix)wer. 

M.  M.  E. 
France,  February  V2th,  1919. 


Electrical  Engineering  in  the  Army. 

T  have  read  with  interest  your  leading  article  on  "  Elec- 
tncal  Engineering  in  the  .\rmy."  also  the  correspondence 
arising  thereon.  I  think  the  following  brief  outline  of  the 
system  employed  at  one  of  our  Ba.^es  for  supplying  electric 


Engineer  Sur%'eyors'  Salaries. 

Mr.  Forsvth's  letter  concerning  insurance  surveyors' 
salaries  is  not  quite  correct,  namely,  i6360.  Presuming  this 
to  include  the  war  bonus,  which  he  does  not  mention,  it  is 
still  in  excess  of  the  actual  remuneration  of  at  least  one  of 
the  old  surveyors  of  over  10  years'  service.  Perhaps  he  ifill 
kindly  correct  the  above  figures,  or,  better  etiU,  practise 
what  he  preaches.  Ultra. 

March  2nd,  1919. 

How  NOT  to  Obtain  a  Situation. 

At  this  time,  when  so  much  is  being  said  and  so  many 
articles  written  on  the  subject  of  employment,  not  only  as 
regards  men  about  to  be  demobilised  but  also  civihaiis,  I 
think  it  would  be  very  advisable  if  prospective  apphcants 
gave  more  attention  to  the  method  of  applying  for  a  position 
than  is  generally  the  case  at  present,  it  has  been  my  lot 
tor  some  time  to  examine  applications  and  fill  vacancies  on 
behalf  of  certain  electrical  undertakings,  and  the  more  I 
have  to  deal  with  this  work  the  more  I  am  led  to  beheve 
either  that  the  engineering  profession  contains  a  large 
number  of  fools  or  that  carelessness  and'  indifference  are  the 
most  striking  points  in  the  character  of  a  number  of  its 
membei-s.  While  it  must  be  admitted  that  many  men  send 
in  apphcations  that  are  excellently  drafted,  at  the  same  time 
it  is  appalling  to  see  the  style  in  which  a  large  nmnber  are 
composed.  Some  apphcants  give  no  details  whatever  of  past 
experience,  but  write  in  a  general  rambling  way ;  others 
give  so  little  information  of  any  sort  that,  after  reading  the 
application,  all  one  is  really  aware  of  is  the  applicant's  name 
and  address.  It  has  been  my  custom  when  inserting  adverts 
in  any  paper  to  state  as  clearly  as  po.ssible  the  nature  of  the 
training  and  experience  required  for  the  particular  job,  and 
to  ask  applicants  to  state  age.  full  details  of  experience,  &c. ; 
but,  on  going  through  the  repUes  received,  I  invariably  find 
that  a  large  percentage  contain  no  information  which  would 
be  really  useful  to  a  prospective  employer  in  deciding  as  to 
a  suitable  applicant.  I  could  give  many  instances,  did  space 
permit,  but  two  which  occurred  recently  vdU.  show  what 
I  am  sorrv-  to  say  is  becoming  a  type  instead  of  an  exception  : 
In  one  case  the  vacaiicy  was  for  a  shift  engineer,  and 
amongst  the  rephes  was  one  from  a  man  who  started  by 
giving  his  age  and  then,  after  mentioning  where  he  was 
employed  at  the  time,  stated,  "I  have  been  here  ten  years, 
so  that  ought  to  be  good  enough  recommendation  for  any- 
one." I  think  it  must  be  obvious  that  although  the  appU- 
cant  may  have  been  a  good  man.  at  the  same  time  a  man 
might  be  ten  years  in  a  certain  job  simply  because  his  quali- 
fications did  not  entitle  him  to  a  better  position.  The  other 
instance  was  an  application  which  consisted  solely  of  a  copy 
of  the  advert,  and  the  following  words:  ."I  beg  to  apply, 
and  hope  my  application  wiU  be  considered."  If  this  evil 
was  only  met  with  amongst  the  younger  members  of  the 
profession,  one  might  say  that  it  was  due  to  mere  impulsive- 
ness or  lack  of  thought,  but  unfortimately  amongst  older 
applicants  it  is  also  common.  I  saw  an  application  some 
time  ago  for  a-  resident  engineer's  position  from  a  man  who 
held  a  university  degree,  in  which,  after  a  few  vasue  .state- 
ments, these  words  occurred:  "I  feel  confident  that  I  am 
the  verv  man  for  the  post,  and  cotild  run  the  works  as  no 
one  else  could."  I  apologise  for  trespassing  so  far  on  your 
space,  but  I  feel  that  some  attention  should  be  called  to 
this  question,  and  I  am  sure  there  are  many  engineers  who 
could  state  similar  facts.  Static. 

Februanj  lith.  1919. 
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Electrified  Seed. 

I  quoted  Dr.  Merder'e  own  words,  "  Mountains  of  sugar 
and  rivers  of  rmu  ";  and  now  he  aays,  "  but  I  never  used 
the  phiuoe  be  auribut«s  to  me"!  May  I  agam  ask  fui"  a 
lolerenoe  to  the  author  of  the  phrase'.' 

We  shall  get  a.t  some  of  the  fa<;ts  if  we  make  the  best  of 
what  can  bo  drawn  out  of  the  Jeai-ned  doctor,  who  tells  us 
thai  "in  each  acre  some  130,000  plants  wei-e  subjects  of 
experiment."  This  works  out  at  about  '17  plants  per  square 
yard;  and  it  would  be  interesting  to  learn  how  many  un- 
treated seeds  were  sown  to  the  squaj«  yard — also  how  many 
plants  grew  from  what  the  birds  left'.'  Did  Dr.  Mercier 
Know  that  birds  prefer  mitreated  seeds'.' 

I  am  more  anxious  to  get  at  the  truth  than  "  to  catch 
Mr.  Fry  tripping,"  for  he  is  quite  able  to  take  care  of 
iiiniself;  and  perhaps  Dr.  Mercier  will  kindly  inform  us  how 
many  treated  and  untreated  seeds  go  to  the  bushel. 

March  1st,  1919.  ^  Wide   Awake. 

The  Future  of  the  E.T.U. 

.\s  a  member  of  the  Newcastle  Central  Branch  of  the 
E.T.U. ,  I  feel  it  is  necessary  from  the  pomt  of  view  of  truth 
Had  honesty  to  enter  an  emphatic  protest  against  your  leading 
iirticle  in  your  issue  of  iebruary  'ilst.  iou  ask  :  "  What 
)s  the  matter  with  the  E*.U    .  .  .  The  facts  ai'e  notorious." 

"  During  the  war  the  E.T.U.  admitted  to  membership  every 
Dick,  Tom,  and  Harry  that  it  could  induce  to  enter,  no 
matter  how  nebulous  or  remote  his  claims  to  electrical  quah- 
tications  might  be,"  ix.  Now,  I  -nosh  to  bring  to  your  notice 
tlie  fact  that  the  E.T.U.  extends  far  beyond  the  environs  of 
Ludgate  Hill;  consequently  as  a"  member  of  thia  northern 
branch  and  district,  1  unhesitatingly  condemh  your  assertion 
;ba  a  he.  I  challenge  anyone  to  prove  this  to  have  happened 
in  this  branch  and  district.  Your  reference  to  the  union 
"  advertising  itself  as  an  eflicient  umbrella  for  those  wishing 
to  evade  military  service,  &c.,"  may  very  ■svell  be  passed 
over  with  contempt.  Our  head  office  do  not  possess  an 
imposing  roU  of  honom',  but  had  they  one,  I  am  confident 
it  could  be  well  fiUed  -with  the  names  of  our  membei's.  , 
Also  many  of  those  "  highly  skilled  men  who  uphold  the 
dignity  of  their  calling "  might,  incidentally,  have  been 
"  waj-shy,"  and  glad  of  the  amti-military  umbrella.  It 
would  be  interesting  to  know  how  this  portion  of  your  leader 
affects  the  I.E.E.  and  the  E.P.E.A.  You  also  deplore  the 
action  of  certain  extremists  in  the  E.T.U.  in  embarking  upon 
this  "foolish  pohcy."  What  union  is  without  this  element 
to-day?  What  is  the  main  cause  of  the  chaos  at  present 
existing  in  the  industrial  world'?  I  wotild  refer  you  to  the 
insane,  panic-stricken  attitude  adopted  by  the  Government 
at  the  outbreak  of  war  towards  the  National  Executives  of 
organised  labour  throughout  the  country.  When  these  execu- 
tive were  forced  to  sign  the  agreement  with  Mr.  Lloyd  George 
to  forsake  their  privileges  and  their  discipline  over  their 
various  bodies,  the  extremist  in  the  rank  and  file  secured 
his  chance.  The  National  Executives  for  four  years  have 
been  bound  hand  and  foot  by  the  Government,  with  the 
consequence  that  discipline  and  moral  authority  is  a  non- 
•  •ntity  throughout  organised  labour.  Towards  the  end  of 
your  article,  it  is  very  easy  to  discern  your  concern  for  the 

"really  good  men"  in  the  E.T.U.  I  am  frank  enough  to 
say  that  nothing  would  give  you  greater  pleasure  than  to 
.•«e  a  split  in  the  ranks  of  the  E.T.U.,  as  a  "  Correspondent  " 
suggests.  But  I  am  sanguine  enough  to  say  that  the  E.T.U. 
will  weather  this  illness,  even  should  it  need  the  application 
of  the  surgeon's  knife,  but  I  am  afraid  those  counting  upon 
a  post-mortem  will  be  woefully  disappointed.  Regarding 
your  E.T.U.  correspondents  ■who  shelter  behind  the  con- 
temptible nom-de-plume,  to  throw  their  squib-s  at  their 
"fellow  members,"  I  would  remind  them  that  if  only  they 
IKSsess  the  manliness  and  honesty,  they  have  branches  in 
which  their  grievances  may  be  ventilated  and  remedied,  and 
a  journal  which  wUl  circulate  their  literary  efforts  through- 
<mt  the  kingdom.  In  conclusion.  I  trust  you  will  publish 
this  letter  in  the  interest  alone  of  truth  and  justice,  as  good 
journalism  is  usually  held  to  be  above  piejudice  and   fatse- 

'•«^-  M.   Boyle. 

Newcastle-on-TA-ne,   February  11th,  1919. 

[No  doubt  some  branches  of  the  E.T.U.  are  all  that  could 
be  wished;  but  there  are  others.  The  claim  of  the  E.T.U. 
I 'I  be  a  refuge  from  military  service  was  recorded  in  the 
"Branch  Notes"  of  the  Electrical  Trades  Journal  of  Sep- 
tember, 1917  ("  Our  slogan  should  continue  to  be  that  mem- 
bership of  our  Union  carries  with  it  exemption  from  militar\' 
.service  ").  In  our  issue  of  November  16th,  1917,  Mr.  Webb 
stated  that  the  above  quotation,  written  by  himself,  repre- 
sented the  feehngs  of  his  Committee  and  the  Union ;  inci- 
dentally, in  the  same  letter  he  .said  that  our  comments  had 
"always  homo  the  imprint  of  fairness  and  toleirance."  We 
do  not  wish  to  see  the  E.T.U.  destroyed— we  wish  to  see  it 
a  real  electrical  union,  under  wise  and  temperate  leadership; 
as  a  matter  of  fact,  our  criticisms  have  been  directed  mainly 
at  the  London  Branch,  which  seems  to  be  the  turbulent 
element.  It  will  be  remembered  that  at  the  meeting  at  the 
.•Mbert  Hall  in  December  last.  Mr.  Lansbun,^  attributed  to 
the  Electric-al  Trades  Union  the  fimction  of  storm-trooiJS  to 
go  "over  the  top"  and  lead  the  other  imions  in  the  pro- 
posed revolution.  How  manv  of  its  members  want  to  do 
that?  Are  they  willing  tobe  the  cat's-paw?— Eds.  Elec.  Rev.] 
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Compiled   expressly    for   this  journ.il    by    .Messks.    Sr;FTON-JoNKS,    O'Deu.    ani> 
STfcciiENh   (succus!>oi-:>    tu    'w .    i*.    1  huinj>!.un    A:   <_u.,   o(    Londoii),    Chdr[tTl.Hj 
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3,370.  "  Insulated  joints  Jor  electric  conductors."  E.  A.  Walmiaw.  l**cbru. 
ary  11th. 

3,372.  **  Apparatus  (or  obtaining  continuous  or  direct-current  from  alter* 
njiing-curreiu  circuit."  A.  Bopr  lir  ClE.  February  lllh.  (Switzerland, 
February  15th,   I'Jlb.) 

3,407.  "  lileciric  switches."  Cabli^  Accessoiu£.s  Co.,  A.  Crawford  &  F. 
H.    Reeves.      February   12th. 

3.11J.     "  Spark    gaps    for    electromagnetic    wave    signalling    systems."       F. 
Lowenstein.     February  12lh. 
,     3,414.    "  Sparking  plug."     H.    BeKOlST.     February   12th.     (France,   Decern* 

bor  2()ih,  lair.;. 

3,4iy.  "Producing  and -selectively  transmitting  harmonics  of  electric  oscil- 
lations." Western  £t.ECTRic  Co.  (Western  Flectric  Co.,  U.^.A.)  February' 
I3th. 

3,^8.  "  Ignition  in  internal-combustion  engines."  H.'  Brooker,  P.  A.^ 
Gakrbti  &   R.  H.   Moore.     February   12th. 

3,4j6.  "  EUx:tric  welding."  BRlilsit  ARt.  Wkluing  Co.  &  E.  V.  Si^annek. 
February   12th. 

3,402.  "Receiving  circuits  for  wireless  lelcgraphy."  11.  J.  J.  M.  UK 
KecNAULO  DE   BELi.Esci£E.     February   12lh.     (France,   .April   29th,   1!>16.) 

3.47C.  "  Electromagnetic  relays."  N.  BuDES,  and  BKirisii  L.  M.  Ericsson 
Manufacturing  Co.  &  A.  E.  SuTHEBt.AND.     February  33th. 

3,5'28.     "  Liectricity    meters,    &c."      M.    .Annincer.      February    13th. 

3,537.  "  Apparatus  lor  indicating  amount  ol  electric  current  passini; 
through  a  nct.vork  box  link.  &c."     .-V.   F.   .\l.  Gairill.     February  13th. 

3.552.  "  Starting  mechanism  for  internal-combustion  engines.*'  H,  E. 
\Veu.er  &•  T.   Wlller.     February  13th. 

3,555.     "  Electric    arc    furnaces."      \V.    E.    MoouE.      February   13th. 

3,55(i.    "  Furnace-charging    apparatus."      W.    E.    MooRK.      i'ebruary    13tli. 

3.553.  "  E\acuation  of  thermionic  lubes,  S:c."  Osram-Kobertson  Lamp 
Works  &   C.   F.   Trippe.     February   13th. 

3.5tiO.  "  Electric  mercury  switches."  A.  K.  'rout.uiN.SMlTii.  February 
13th.  . 

3,562.  "  Electro-mechanical  means  for  maintaining  a  platform  or  body  in 
a   ship  parallel   wiili   the  horizon."     H.    E.   Rorke.     February  13th. 

3,569.  "  Electrical  oscillatory  circuits."  W.  J.  L\ons  &  Selective  Signal 
Co.     F'ebruary  13lh. 

3.592.  "  Electric  lamps."  Edison  Swan  Electric  Co.  &  P.  Freedman. 
February  13tii. 

3,601.  "  Device  for  destroying  rats,  mice,  &c.,  bv  electrocution."  J.  Feu.. 
February  13th. 

3.619.  "  Thermic  telephones,  &c."  Xaamlooze  Vennootschap  ub  Neder- 
LANDSCHE  Thermo-Telephoon  Maatsciiappij.  February  14th.  (Germany,  Febru- 
ary  15th,   1918.) 

3.620.  "  .\pparatus    for    manufacture    of    thermic    telephones.    Sic."      Naam- 

LOOZE      "VENNOOTSCHAP      DE      NEDEKLANDSCHE      THLKMO-lEt-bPHOC>N       MaaISCHAPPIJ. 

February   14th.      (Germany,    February    loth,    1918.) 

3.641.  "  Electric    couplings."     W.    C.    Lea.      February    14th. 

3.642.  "  Manufacture  of  electrodes  for  soldering  and  depositing  metals  by 
the  electric  arc."  Allov  Welding  Processes,  Lid.,  &  E.  H.  Jones.  F-ebru- 
arv  14th. 

3,645.  "  Protective  devices  for  electricnl  cirruits."  Western  Electric  Co. 
(Western    Electric  Co.,   U.S.A.)     February  14th. 


PUBLISHED   SPECIFICATIONS. 


'Ihe  numbers  in  parentheses  are  those  under  which  tlie  specificilions  will  U' 
printed   and    abridged,   and  all   subsi-'quent   proceedings    will    be  taken. 

X91.S. 

14,516.  Dynamo-electric  machine  for  transforming  .alternating  current 
into  continuous  current  or  vice  versa.  and  applicable  also  as  a  double- 
CURRENT   GENERdtTOR.      La    Cour.     October   14th.    1914. 

6,642.  Sp,vrklnc  plugs.  T.  Crosbce  S:  Sons.  T.  S.  Rogers  &  H.  R.  Wilks. 
M.iy  10th,  1917.     (122,6.54.) 

12,051.  Means  for  communicating  to  and  from  .urckaft.  T.  Harvey  and 
T.   G.  Tulloch.     February  21st,   1918.     (122,657;) 

12,938.  Insulation  of  the  windings  of  klectricil  machines  and  apf'ARAtus. 
R.  L.  Cleiver  A  Sandycroft,   Ltd.     September  10th,   1917.     (122.659.) 

15,583.     .VuiOMATlc  ARC  LAMPS.     W.   Engclke.     October  26th,  1917.     (122.660.) 

15,978.  DyNAMO-Ei.ECTRtc  machinerv.  Electromotors.  Ltd.,  B.  Loiigbottoin 
and   E.   Oreerthalgh.     November  2ncl,   1917.      (.Addition   to  999/17.)     (122,665.)    . 

19,023-  Signal  *  devices  applicable  as  stopping  and  turning  indicators  for 
VEHICLES.      E.   B.   Roedding  &  E.   Roedding.     December  22nd,   1917.     (122.670.) 

19,331.  Systems  and  apparatus  for  the  electric  transmission  of  power. 
E.  M.    Eraser.      December  31st,  1917.     (122,675.) 

XSIS. 

534.  Sign  telegraphs  awd  other  lire  electrical  adv^-tising  dkm'is.  II. 
K.   Harris.     January  9th,  1918.     (122,676.) 

1,193.  Mechanical  movements  for  electric  switches.  J.  W.  McKfnzie 
(Despard   .ind   Gordon).     January  21st,  1918.     <122.682.) 

1,620.     Dynamo-electric     machines.  H.    Pieper.        Janiiaiv     28th,     1918. 

(122,689.) 

1,637.  Dynamo-electric  machines.  Submersible  .\  J.  L.  Mnti.is.  I.lH.,  and 
H.    K.    WhiteJiorn.     January   28th.   1918.      (133,690.) 

1,632.  Dynamo-electric  machines.  Submersible  &  J.  I..  Motois.  l.ld.,  and 
H.   K.   Whitehorn.     January    28th,    1918.      (122.691.) 

1.765.  Electrodes  of  electric  batteries.  M.  Robin.  Januarv  30tli.  1918. 
(132,697.) 

1.929.  Generation  of  power,  light,  and  heat  from  the  sea  tidis.  J.  W. 
Seckcrson.      February   2od.    1918.      (122,706.) 

2,116.  X-ray  flcorescent  .screen  att.aciiment  fc»r  thl  localisation  op 
FOREIGN    bodies.      W.    J.    Barnicoat.      February   6lh.    1918.,    (122,711.) 

2.526.  Apparatus  for  producing  flashes  by  the  electric  voi.atilis:^:ion 
OF  FUSIBLE  wires.     J.   Courtier  &   p.   Courtier.     February  12th.  1918.   (122.719.) 

5,009.  Dynamo-electric  machines.  British  Thomson-Houston  Co.  (General 
Electric  Co..    U.S.A.)     March   21st,  1918.      (122,741.) 

5,381.  AtrroMATic  telephone  svstrms.  .Automatic  Telephone  Manufacturing 
Co.    (.Automatic    Electric   Co,    U.S.A.)     March   27th.    1918.      (122.747.) 

6.055.  Bases  for  incandescent  electric  lamps.  H.  C.  Ghijsen  &  N'aara- 
loozo    Vennootschap    Vitrite   Works.     April    9lh,    1918.      (122.558.) 

6,213.  Telephone  receivers.  E.  M.  C.  Tigerstedt.  March  31st.  iSif. 
(114.830.) 

6,817.  Method  and  means  for  protective  apparaius'  on  alternating-cub- 
rent  SYSTEM.     A.  G.  C^jllis  and  Crompton  &  Co.     April  23rd,   1918.     (122,34*.) 

8811  Overload  electric  switches.  P.  G.  van  Wijk.  .March  7th,  I91'8. 
1122,350.)  , 

8,867  Electric.\lly-heated  PERFOR.ATOR.  A  B.  Campbell  Mav  29th,  1918. 
(122.771.) 

9,430.  Electrical  installation  systems.  Ateliers  H.  Cuenod  Soc.  'Anoo. 
June  gist,   1917.      ai7,445.) 
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TO  "ELECTRICAL  REVIEW"  READERS. 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
Tbe  reason  for  their  disappointment  is  that  our  circulation  Is 
oontinuing  to  Increase  so  rapidly  that  it  is  Impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ludgate  HUI. 
LMdon,  E.G.  4. 


GOVERNMENT    REORGANISATION   OF 
ELECTRICITY    SUPPLY    IN    GERMANY. 


The  latest  scheme  of  special  importance  reported  from 
(rermany  relates  to  the  preparation  of  Bills  for  the  con- 
sideration of  the  Legislative  Chamber  for  the  purpose  of 
regulating  the  supply  of  energy  throughout  the  country. 
The  question  of  nationalising  the  supply  of  electricity  was 
discussed  on  various  occasions  prior  to  the  war,  but  it  was 
only  during  the  course  of  actual  hostilities  that  an  official 
announcement  was  made,  as  we  mentioned  some  months  ago, 
that  the  Government  of  the  day  had  no  intention  of  pro- 
ceeding to  expropriate  the  electricity  works  in  Germany. 
In  the  meantime,  the  Revolution  has  wrought  many  changes 
in  that  country,  but  it  has  not  effected  any  alteration  under 
the  so-called  new  ni^me  in  the  determination  not  to  transfer 
electricity  works  to  the  State.  The  present  great  scheme 
aims  at  the  establishment  of  a  uniform  organisation  for  the 
utilisation  of  the  sources  of  energy  contained  in  coal,  peat, 
mineral  oil,  and  water-falls,  and  the  distribution  of  the  energy 
in  a  more  economical  manner  than  the  present  for  the  benefit 
of  the  whole  community.  The  project  is  due  to  the  initia- 
tive of  the  war-time  creation  known  as  the  "  Imperial  " 
Economic  Board,  which  was  formed  to  deal  with  practically 
all  economic  matters,  and  the  words  "  Imperial "  and 
"  Empire "  are  still  continued,  because  the  Germans  are 
reluctant,  perhaps  for  ulterior  reasons,  to  abandon  them. 
Indeed,  when  we  read  that  the  Bills  have  been  forwarded 
to  the  Federal  States — representatives  of  which  constituted  the 
formerly  all-mighty  Federal  Council  with  which  the  Kaiser 
and  the  industrialists  controlled  Germany — particularly 
Prussia,  Saxony,  and  Bavaria  as  being  chiefly  concerned, 
and  that  after  hearing  their  views  the  Bills  will  be  submitted 
to  the  new  Parliament,  it  looks  as  if  the  old  Germany  still 
exists,  and,  leopard-like,  finds  it  impossible  to  change  her 
spots. 

The  Bills  undoubtedly  have  a  two-fold  object.  In  the 
first  place,  it  is  hoped  to  rehabilitate  the  country  com- 
mercially and  financially  by  effecting  considerable  economies 
in  the  production  and  distribution  of  energy  for  the  welfare 
of  the  whole  empire,  and  thus  avoid  the  enormous  waste  of 
energy  which  has  been  in  progress,  stimulated  by  the  elec- 
trical manufacturing  firms  in  their  aime  for  securing  a 
multiplicity  of  connections  and  business.  The  second  object, 
which  is  not  less  important,  is  to  offer  a  substitute  for 
the  wild  schemes  of  nationalisation  or  socialisation  which 
have  become  prevalent  in  Rhenish  Westphalia,  particu- 
larly in  the  coal  mining  industry,  and  in  this  way 
divert  the  minds  of  the  turbulent  section  of  the  population, 
if  possible,  from  the  destructive  tactics  which  are  being 
followed  in  the  matter  of  industrial  works,  some  of  which 
have  been  seized  by  the  workmen  and  continued  in  their 
own  interests.  It  is  recognised,  at  least  by  the  Imperial 
Economic  Board,  that  the  appointment  of  a  Xationalisation 
Commission  by  the  late  Government  was  a  mistake,  inasmuch 
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as  it  has  resulted  in  u'leat  harm  to  the;counti-y,  and  has 
probably  prompted  the  mad  socialisation  schemes  which 
have  been  carried  out  in  individual  cases  in  the  West. 
The  action  in  this  direction  has  merely  chnnsred  one  producer 
for  another,  and  capital  in  bulk  for  individual  capital,  and 
placed  in  possession  men  who  are  inferior  technically  to  the 
rit^htfiil  owners,  and  who  lack  commercial  experience,  but 
who  in  their  efforts  to  gain  profits  arc  considerably  more 
re<;ardlcss  of  general  interests  than  the  actual  or  former 
proprietoi"s.  This  state  of  affairs  is  leading  to  the  ruin  of 
industries,  and  rendering  impassible  any  competition  in 
international  markets. 

The  consumption  of  electricity  throughout  Germany 
increased  five-fold  between  1007  and  1917,  whilst  it  has 
risen  ten-fold  in  the  case  of  the  public  supply  works  taken 
separately  in  the  same  period  of  years.  The  rapidity 
of  the  de\elopment  was  such  that,  in  the  words  of 
tlie  Economic  Board,  ths  Government  neglected  to 
take  advantage  of  the  appropriate  moment  for  intervening 
in  the  industry  and  obtaining  influence  and  the  power  of 
jointly  determining  matters.  As  a  consequence,  the 
disadvantages  have  arisen  that  works  have  been  scattered 
all  over  the  country  in  a  completely  unsystematic  manner  ; 
private  monopolies  have  been  created  on  the  one  hand  and 
communal  one-sidedness  on  the  other — each  small  com- 
munity, through  ambition  or  envy,  striving  to  ha^e  its  own 
electricity  works  ;  and  a  preferential  supply  has  been  given 
to  profitable  districts,  whilst  the  others  have  been  neglected. 
Under  these  circumstances,  it  is  scarcely  surprising  to  learn 
that  there  are  over  4,000  separately-owned  supply  under- 
takings throughout  the  country,  and  this  large  number  is 
said  to  represent  an  enormous  waste  of  energy,  whereas 
100  large  works  would  be  able  to  satisfy  the  entire  needs 
of  the  country.  The  Bill,  therefore,  proposes  to  advance 
the  interests  of  the  sound  undertakings  which  already 
exist,  and  systematically  to  abandon  the  uneconomical  works, 
which  can  no  longer  be  permitted  to  cause  such  a  large 
waste  of  energy.  It  is  intended  to  divide  the  empire  for 
the  purpose  of  electricity  supply,  not  according  to  political 
boundaries,  but  into  supply  districts  organically  limited 
according  to  technical  and  economic  interests ;  and  the 
supply  works  in  these  districts  will  be  formed  into  a 
combination,  and  will  no  longer  compete  with  each  other,  but 
will  co-operate  in  satisfying  the  demands  of  consumers. 
The  combinations  or  groups  thus  formed  will  be  con- 
stituted by  the  State,  although  it  is  proposed  to  leave  scope 
within  the  combinations  for  free  initiative  and  strong  per- 
sonality, subject  always  to  the  welfare  of  the  State.  It  is 
hoped  in  this  way  to  secure  the  maximum  efficiency  in  the 
production  and  utilisation  6f  electrical  energy.  The  ques- 
tion of  water  power  is  to  be  dealt  with  in  a  further  Bill, 
which  has  yet  to  be  prepared.  The  Government  contem- 
plates the  creation  of  Departments  to  establish  the  pre- 
viously mentioned  combinations,  in  which  the  interests  of 
consumers  and  of  the  skilled  workmen  will  be  represented  ; 
wages  questions  will  be  jointly  settled  by  the  .employers  and 
the  workmen  ;  and  the  whole  of  the  industry  will  be  super- 
vised by  the  Imperial  Economic  Board,  assisted  by  a  Council 
formed  of  interested  parties. 

The  details  of  the  coal  and  electricity  Bills  have  not  yet 
V)een  published.  Sufficient  has  been  stated,  however,  to 
show  the  general  trend  of  the  projected  legislation.  The 
idea  of  State  control  of  the  supply  industry,  from  a  com- 
paratively small  number  of  huge  generating  stations  is  not 
new  in  itself.  It  was  proposed  for  Germany,  as  our  readers 
will  remember,  by  Herr  Klingenberg  some  time  ago  ;  and  the 
big-station  scheme  was  also  suggested  for  London  by  the 
same  engineer  at  an  earlier  date  in  a  paper  read  before  the 
Institution  of  Electrical  Engineers.     Bntthatlwas  before 


/'■(-expected  the  Zeppelins;  jicrha'jis  not  lief  ore  Herr  Klin- 
genberg anticipated  their  paying  us  a  visit.  On  the  other 
hand,  another  German  ;iutlicirity  states  that  the  scheme 
"  breathes  the  spirit  of  Rathenau,"  and  consc(|uently  it  is 
regarded  with  the  greatest  distrust  ;  and  with  this  q notation 
we  will  leave  the  subji^ct  for  the  present. 


\ow  that  the  lighting   restrictions  arc 

„'  . ,  removed,   there  is   only    the   (lucstion  of 

Problems.  .     .    '         ,      ,  ,.    i   ,    ^  .        i 

I'ationing  to  be  lifted  before  the   shops 

are  at  liberty  to  revert  to  their  former  conditions  of  light- 
ing. But  the  question  is,  will  they,  and  ought  they,  to  1» 
once  again  in  utatii  qun  ante  hdlitm  .'  It  will  be  remem- 
bered that  for  some  time  before  the  war  outside  shop  lighting 
had  threatened  in  some  parts  to  become  a  public  nuisance. 
Flame  arc  lamps  had  become  the  order  of  the  day  or  night, 
and  certain  classes  of  tradesmen  had  emulated  each  other  in 
trying  to  get  the  greatest  number  of  arc  lamps  over  the 
smallest  area.  In  some  of  the  streets  in  London  (for 
instance,  in  some  parts  of  the  Strand)  the  glare  of  these 
outside  lights  had  become  an  intolerable  nuisance  to  the 
passing  public.  If  we  remember  rightly,  there  was  a 
movement  in  progress  to  impose  stringent  regulations 
with  regard  to  outside  lighting,  so  as  to  safeguard  the 
comfort  of  the  ordinary  pedestrian.  The  coming  of  war, 
of  course,  cut  it  all  short.  The  question  now  is  :  is  the  matter 
of  lighting  to  be  allowed  to  revert  to  its  former  lawless 
state .'  From  the  point  of  view  of  display  of  goods, 
'and,  in  fact,  every  other  point  of  view  as  well, 
the  best  form  of  illumination  is  obviously  concealed 
lighting  in  which  the  sources  of  light  are  altogether  outside 
the  range  of  vision,  and  the  goods  in  the  shop  window  "///// 
are  illuminated.  The  increased  efficiency  of  metallic- 
filament  lamps  ought  to  make  this  form  of  lighting  more 
popular  than  ever.  There  is  an  opening  here  for  the 
Illuminating  Engineers'  Society  to  make  good  its  riilr  of 
leadership  in  the  science  of  illumination,  and  to  guide  the 
fashion  of  lighting  into  proper  channels.  What  better 
opportunity  could  be  afforded  than  the  present,  when 
people  are  accustomed  to  very  moderate  lighting,  and  when 
there  would  therefore  be  no  opposition  from  the  public  to 
any  restrictions  that  were  made  for  the  public  good  ? 


of  Technical 
Staffs. 


We  noted  with  interest  that  the  Eler- 
'"'I't,  ^  ^'^f'^f  trician,  in  its  last  issue,  drew  attention 
to  the  low  salaries  offered  to  the  technical 
staffs  of  engineering  colleges  in  recent 
advertisements,  and  we  have  pleasure  in  supporting  the 
protest  of  our  contemporary  against  this  short-sighted 
policy.  Instances  are  quoted  in  which  technical  assistants 
are  offered  £150  to  £175  per  annum,  and  for  the  head  of 
the  electrical  engineering  department  of  a  Municipal 
Technical  College  the  salary  named  was  £300  per  annum. 

That  scientific  training  is  an  essential  part  of  the 
development  of  an  engineer  in  any  branch  of  the  profession  is 
known  nowadays  even  to  the  layman  :  but  what  sort  of 
instruction  can  be  obtained  for  the  wages  of  an  unskilled 
labourer  ?  The  salaries  paid  to  technical  teachers  have 
never  erred  on  the  side  of  generosity,  even  in  peace  time — 
but  apparently  the  managers  of  our  educational  institutions 
think  that  the  same  old  rates  can  be  maintained  e\-en  in 
these  days,  when  the  sovereign  is  worth  only  ten  shillings. 
It  may  be  argued  that  plenty  of  candidates  will  be  found 
willing  to  accept  these  rates,  for  the  sake  of  the  oppor- 
tunities of  technical  study  that  such  posts  afford  ;  but 
what  a  ghastly  mistake  it  is  to  enroll  men  as  teacheiv  who 
themselves  are  in  need  of  instruction  I  It  is  emphaticiilly 
not  a  business  proposition  ;  as  our  ronfrere  suggests,  it  is 
more  or  less  of  a  fraud  upon  the  students,  and  it  is  very 
certain  that  the  liation  will  pay  dearly  in  the  future  for 
niggardly  economies  of  this  kind  in  the  present. 
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LARGE    ROLLING    MILL    PLANT. 


JIessrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  have 
completed  recently  at  their  works  at  Stafford  the  first  of  two 
reversing  mfll  motors  having  a  peak  power  of  19,000  h.p. 
This  motor  has  just  passed  successfully  through  its  tests  at 
the  works,  and  we  give  herewith  some  particulars  and  illus- 
trations of  the  machine. 

The  motor  has  been  built  to  drive  a  36-in.    roughing 
and  finishing  mill  on  the  Xorth-East  Coast,  and  there  is 


In  fig.  3  is  seen  one  of  the  armatures  with  the  core  plates 
built  up,  but  before  the  armature  windings  have  been  fitted. 
This  illustration  shows  the  central  air  gap  and  end  plates 
which  have  been  specially  designed  for  providing  ample 
ventilation.  The  cast-steel  spider  fitted  with  driving  bosses 
at  the  periphery  is  also  shown. 

Each  armature  is  provided  with  its  own  shaft,  the  drive, 
as  explained  above,  being  transmitted  through  the  spiders 


Fiii.  1. — A  Siemens  ly.OOu-H  p.  Rollixg-JIill  Motor. 


now  in  course  of  construction  a  second 
motor  of  similar  size  and  type  to 
drive  a  34 -in.  [-roughing  and  finishing 
mill  in  the  Sheffield  district. 

The  motor  just  completed  is  shown 
in  fig.  1.  It  will  be  seen  that  it 
comprises  three  units  rigidly  coupled 
together  and  mounted  on  a  combined 
bedplate.  The  advantages  derived 
from  this  design  are  referred  to  later. 

The  total  of  19,0ii0  peak-load  h.p.  is 
obtained  at  speeds  ±  GO  to  140  r.p.m. 
The  pressure  across  the  armatures  is 
1.400  volts,  and  the  weight  of  the 
i-oinplete  macbine  is  approximately 
■UM)  tons.  Tbe  diameter  of  the  shaft 
in  bearings  is  i'4  in.,  and  that  of  the 
shaft  extension  27  in. 

Figs.  2  and  3  are  interesting  as 
illustrating  the  machine  in  course  of 
manufacture  and  erection  on  the  test 
bed ;  fig.  2  shows  two  of  the  three 
armatures  in  position,  and  the  coupling 
for  connecting  the  third  armature. 
Between  the  two  armatures  is  seen 
the  special  coupling  piece  for 
connecting  them  together:  this  coupling  registers  the  two 
spiders  and  provides  for  a  drive  in  either  direction 
through  special  keys.  This  illustration  also  shows  the 
double  commutator  which  is  a  special  feature  in  the 
design  of  these  motors. 


Fig.  2. — Two  of  the  Three  Armatures,  Showing  the  Coupliso. 


of  the  armatures.  Thus  great  rigidity  is  secured,  and 
deflection  between  centres  is  thereby  reduced  to  a  minimum. 
The  completed  frame  with  commutation  poles  and  com- 
pensating windings  is  shown  in  fig.  4.  The  gap  in  the 
centre  of  the   main  pole-piece,  which   corresponds  with  a 
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similar  gap  in  the  armature,  is  a  special  and  iiotaMe  feature. 
The  gap  acts  as  a  passii«;e-way  for  the  forced-draught  \ciiti- 
lation,  and  provides  an  etficiont  means  of  cooling  at  the 
centre  of  the  conipensjiting-winding  bars.  The  frame  itself 
is  constructed  of  cast-steel. 

The  drive  is  on  the  wcll-knofl-n  "  Ilgner '"  principle,  the 


Fi(i.  S. — Armature  with  Pork  Plates,  but  without  Winding, 


power  supply  being  converted  by  means  of  a  separate  motor- 
generator  set  fitted  with  a  heavy  flywheel.  This  set  con- 
sists of  a  three-phase  driving  motor,  having  a  continuous 
rating  of  a. 750  h.p.  on  a  2,750-volt,  40-cycle,  three-phase 
circuit,  and  running  at  a  speed  of  400  r.p.ji.     This  motor 


As  the  mill  is  entirely  controlled  by  varying  the  fields  of 
the  exciters  supplying  respectively  the"  fields  of  the  variable- 
pres.sure  generators  and  the  mill  motor,  the  main  controller  is 
of  small  dimensions. 

The  manufacturers  claim  that  in  dealing  with  such  a 
high-powered  motor  the  tliree-armature  design  possesses 
advantages  over  a  double-armature 
machine  of  necessarily  greater  dimen- 
sions. These  advantages  are  sum- 
marised as  follows  : — 

As  the  diameter  of  the  armatures  is 
smaller  than  would  be  necessary  in  the 
ca.se  of  a  double-armature  machine  of 
the  same  power,  the  inertia  is  reduced, 
and  the  operation  of  the  mill  is 
improved  owing  to  the  more  rapid 
acceleration  obtained. 

The  distance  between  the  centres  is 
shorter,  and  the  weight  on  the  bearings 
is  less  than  in  the  case  of  a  two- 
armatlire  machine. 

The  total  weight  of  the  motor  is 
divided  into  less  weighty  parts,  thus 
facilitating  handling,  Ac. 

This  type  of  machine  fulfils  the 
ii'(|uirement8  of  standardisation  of 
parts,  as  it  is  apparent  that,  by 
emjiloying  one,  two,  or  three  of  the 
separate  units  composing  the  whole 
motor,  either  C.-^iOO.  13,000,  or  19,00ii 
H.p.  at  60  R.P.M.  is  available.  It 
follows,  therefore,  that  with  motors 
made  up  of  one,  two,  or  more  units, 
each  unit  of  uniform  design  and  of 
uniform  size  and  power,  almost  any 
size  of  mill  can  be  driven,  and  the 
spare  parts  being  all  of  standard  pattern,  the  number  of 
these  to  be  kept  availaljle  is  reduced  to  a  minimum. 

The  whole  equipment  follows  closely  the  lines  of  the 
plant  supplied  by  Messrs.  Siemens  Brothers  Dynamo  Works, 
Ltd.,  for  electric  winding  in  large  collieries.  In  addition 
to  the  two  19,()00-H.P.  machines,  Messrs.  Siemens  Brothers 
have  in  course  of  construction  at  Stafford  two  others  of 
12,000  H.P.  and  6,400  H.P.  respectively. 
(To  be  conduded.) 


THE     DETERMINATION     OF     STANDARDS. 


By  MA.10R  E.  A.  PELLS,  R.E. 


-Complete ;Fra.me  with  Oommutatiox  Poles  and 
Compensating  Windings. 


is  direct-coupled  to,  and  mounted  on,  the  same  bedpliite, 
with  two  variable-pressure  generators  mounted  one  on  each 
side  of  the  flywheel,  and  capable  of  supplying  the  necessary 
power  to  the  mill  motor.  The  flywheel  is  of  cast-steel,  and 
of  the  built-up  type.  It  weighs  40  tons,  and  has  a  diametei' 
of  15  ft. 


The  efficiency  of  any  job  is  the  relation  between  the  actual 
result  of  the  job  and  the  standard  :  the  value  of  all  efficiency 
work,  therefore,  depends  upon  the  accuracy  with  which  the 
standard  is  arrived  at  in  the  first  instance.  Standards  con- 
stitute the  foundation  upon  which  all  efficiency  work  rests  ; 
and  until  definite  standards  are  set,  there  exists  nothing 
from  which  the  degree  of  efficiency  can  be  measured.  To 
arrive  at  the  standard  for  any  job,  time  studies  must  be 
made.  It  is  a  matter  of  debate  as  to  who  was  the  originator 
of  this  idea,  but  the  palm  is  usually  given  to  F.  Winslow 
Taylor,  as  his  papers  before  the  American  Society  of 
Mechanical  Engineers  were  the  first  published  matter 
describing  the  system.  It  is  useless,  however,  to  begin 
time  studies  before  the  lay-out  and  routing  has  been 
brought  as  near  to  perfection  as  possible,  unless  for  the 
purpose  of  comparison.  Therefore,  the  first  thing  to  be 
done  when  it  is  decided  to  determine  a  standard  for  any 
particular  job  is  to  make  a  sketch  of  the  lay-out  and 
routing,  and  carefully  consider  it  with  a  view  to  improve- 
ment. If  alterations  are  made,  a  short  period  should  be 
allowed  to  elapse  to  enable  the  workers  to  fall  into  the 
iinproved  methods  of  working,  before  studies  are  made. 
'11ms  time  may  be  ntili.sed  very  usefully  in  preparing 
instruction  cards  for  the  operations  performed,  and  to  assist 
in  this,  long-time  studies  may  be  made. 

A  long-time  study  may  be  of  a  whole  working  day  or  of 
any  other  working  period,  and  observers  should  get  all  the 
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details  possible  regarding  the  job  observed,  noted  down,  also 
all  waste  time,  especially  those  few  minutes  which  creep  in, 
which  are  often  regarded  as  rest  periods  and  not  taken 
into  account.  It  is  obvious  that  if  this  is  not  done,  the 
efficiency  engineer  will  get  a  false  appreciation  of  the  time 
values,  and  there  will  be,  when  shorD-time  studies  are  made 
and  the  standard  time  is  being  determined,  a  lot  of  time 
which  cannot  be  accounted  for.  Efficient  observers  are 
not  made  in  a  day  or  two,  and  it  is  far  better  to  get  down 
too  much  detail  of  the  work  in  hand  than  not  enough. 

Short-time  studies  may  now  be  made,  and  this  should 
always  be  done  on  the  best  operative  available,  although 
it  is  just  as  well  to  let  the  worker  know  that  his  actual  times 
will  not  be  the  standard  times,  as  this  prevents  misunder- 
standing and  usually  leads  to  better  results.  My  own 
■  method  is  also  to  time  an  average  worker  or  two.  as  the 
results  obtained  are  often  of  great  assistance  as  to  the  real 
value  of  the  best  operative's  times.  The  time  data  having 
been  carefully  collated  and  analysed,  it  is  necessary  to 
eliminate  all  actual  waste  time  shown,  as  this  is  usually  an 
irregular  factor  dependent  directly  upon  the  supervision. 
The  rest  factor  is  then  added  ;  this  varies  in  ratio  to  the 
fatigue  of  the  job,  and  may  be  anything  from  12  per  cent, 
to  50  per  cent.,  but  is  usually  somewhere  about  20  pir 
cent.  Any  other  factors  directly  dependent  upon  the  job 
under  consideration  are  now  brought  in,  and  the  standard 
can  be-  fixed  ;  should  there  be  the  slightest  likelihood  of 
immediate  improvements,  it  would,  perhaps,  be  advisable  to 
describe  it  as  an  "  e.xperimental  standard." 

In  considering  factors  for  the  determination  of  standards, 
good  results  can  only  be  obtained  by  long  and  careful 
investigation.  Accurate  time  study  is  most  important,  and 
cannot  be  hurried  through. 

Finally,  no  progress  has  ever  lieen  made  in  this  world  by 
people  who  are  perfectly  satisfied.  There  must  be  definite 
ideals  at  which  we  aim,  and  in  efficiency  methods  these  are 
provided  by  cai'efully  compiled  and  calculated  standards. 


PLANNINCi     A     WORKS     RESEARCH 
ORGANISATION. 


Ar  BuMiiinshMQ,  on  February  5th,  Mr.  A.  P.  M.  Fleming's 
pajier  (an  ab.stracit  of  whach  a.t>i>ea]ied  in  our  issue  of  January 
yLst)  was  read  and  discussed  before  the  Sooth-Midlano 
Ci'iNTRE  of  the  Institution  of  Elkctkicai,  Engineers. 

Dr.  C.  C.  Gakrard  said  tliat  a.  researcher  should  have 
Ills  mind  fi^ee  froan  routine  work  and  considera.tiou  of  output, 
in  order  that  lie  might  be  able  to  coneenti'ate  entiiiely  upon 
tlie  particular  researches  in  hand.  A  works  laboratory  was 
essentiailly  a  part  of  the  production  ileiKirtiuint ;  it  was 
simply  an  organ  of  contml  for  the  use  ol  tli  '  !ii;iii;i;iemeiit. 
He  vva^s  strongly  of  the  o:iiniou  thiit  the  vefiiin  h  ilii.artment, 
if  stai-ted,  should  not  be  an  inliuni  t  i..  tli.  -..^..'k-  lnlM.i-aitory. 
Scientific  research  alioiuld  h;iv.-  I'h'  utni' -i  iml-liiiU  .  so  tha.C 
all  might  benefit.  A  works'  le-raK  h  ilr[ia]tiiM  nt  was  estab- 
lished for  commerciuJ  reasons,  ami  it  was  uuicasonaible  to 
expect  the  publicity  which  was  necessary  for  a  .scientitie 
i.'seureh.  The  organisation  of  the  development  department 
must  be  diffeient  from  those  of  the  research  dejiai  tun  in  ami 
works'  laboratory;  the  former  should  be  depai  i  m.  luali-.d, 
and  would  perform,  among  other  duties,  those  ineiilKaied 
Milder  "Technical  Processes"  in  the  ixi.per. 

L>r.  Kafp  said  it  was  naituruil  to  consider  what  universities 
and  texdmical  colleges  could  do  to  promote  scientific 
research  directed  towards  iniiiu'dialc  u-r  m  iiiilii~ti\-.  A 
le-aearoh  in  electi-ical  engun-'i;ii^  ,  niiicl  ,,i.i  ,.,,  .,  small 
scale  might  in  many  cases  be  iiii>lraiiiii:j  It  wa-,  simply  a, 
question  of  iX)wer  at  the  works  dispcisal.  He  needed  orily 
to  mention  the  development  of  electric  welding  as  applied  in 
sliipbudldiug.  wheie  for  spot  v\'elding  a.  current  of  many 
thousands  of  amperes  was  required  at  something  hke  30(1 
to  400  valts.  The  help  a.  university  could  give  to  industry 
hy  w'ay  of  research  must  be  on  the  whole  intUrect.  The 
tfainiiig  of  men  to  work  in  laboratories  wr^uld  be  the  chrecttion 
in  which  imiver.sities  omild  be  of  real  assisfaiiiee  to  industry, 
ill  the  case  of  small  firms,  laboratories  of  adeciiinte  size  might 
be  established  on  the  jirinciple  of  a  trading  r,iirip:my  with 
the  tinns  as  shareholders.  Any  finii  win.  h  wa-  a  member 
of  the  company  could  have  its  research  dniH-  b\  th.'  staff  of 
the  laboratory,  the  cost  being  charged  to  the  linn  ordering 
the  research.  By  sharing  valuable  infonnation  among  all  the 
members  of  an  industry  the  nation  as  a  whole  would  benefit. 

Mr.  W.  Wilson  thought  the  need  for  resea-rch  in  the 
engineering  industry  of  this  country  was  most  urgent,  and 


the  imper  was  especially  welcome  on  this  account.  The 
inclusion  of  routine  testing  in  the  research  organisa- 
tion was  unwise;  this  was  an  essential  part  of  the 
■  works'  cycle,  and  should  be  administered  under  the.  works 
manager.  tndusti-iaJ  research  itself  was  divisible  into  tnn 
grades,  each  of  which  should  be  treated  seiiai-ately ,  and  bo 
under  seixirate  management.  Their  functions  were  distinct; 
they  required  a  different  dass  of  man  to  carry  out  the  work  ; 
and  many  factories  only  requu-ed  the  lower  gj-ade  (using  the 
adjective  as  representing  its  position  in  the  scheme),  paiiicu- 
laj'ly  to-day,  when  the  products  of  their  industrial  establi.«ih- 
nit'iits  were  becoming  speciahsed.  If  progress  and  improve- 
ment were  not  desired  m  any  respect,  nothing  fm-tber  was 
needed  in  addition  to  the  ordinary  works  routine  testing. 
But  as  isoon  ais  the  necessity  was  recognised  for  a  continual 
advance  in  the  direction  of  j>ea'fection,  then  a  special  deiiaj't- 
ment  was  requii-ed,  which  would  be  respon.sible  for  the 
developing  of  new  ideas  into  "  maoufacturable  "  eommodi- 
tios.  the  solution  of  many  of  the  problems  that  ajxwe  from 
tune  to  time  in  the  factory,  the  cai-ryrng  out  of  sucli 
modification,s  as  might  be  necessary  in  the  patterns,  ty{>es. 
or  models  of  the  product,  and  the  making  of  experiments  to 
detennine  what  new  departm-es  and  modifications  weie 
justified.  The  head  of  such  a  research  department,  which 
iniLj'ht  be  tenned  the  "  development "  section,  must  be 
thoroughly  versed  in  the  actual  products,  as  .well  as  the 
methods  and  processes,  of  the  pairticular  shops  dealing  with 
them,  and  in  addition  with  the  use  and  peri'ormance.  of 
these  products  in  the  field. 

Mr.  TI.  V.  Kramer  thought  thait  it  was  rather  too  prema- 
ture to  diseiiss  deta.ils  of  building  and  plans  of  the  labora.- 
t<»ries,  and  he  would  hke  to  see  more  thought  given  to  the. 
i;ivat  |iniiiipli>  which  must  govern  this  problem.  Per.sonally. 
hi-  did  iHt  .^le  how  the  erection  of  large  laboratories  would 
tan.:^ild\  a->i~^t  the  needs  of  large  mechajiical  and  electneal 
Tiianufacturmg  concerns,  without  some  intennediate  link 
lieiiig  fdiniied  between  the  ]>ievseut  woiks  organisation  and 
its  facilities  for  design  and  production,  and  that  of  tht* 
l;ib'  latoi  \  ,  He  would  i-ather  like  to  see,  first  of  all,  atteiitidni 
paid  lo  ilh'  I  lection  of  a.  number  of  experimental  workshops. 
eamplct.'  \s  itli  a-  well-equipi>ed  test  room  or  .small  laboratory, 
specially  equipi>ed  far  the  production  of  fii'st  coustructions 
to  make  up  six^iimens  of  new  apparatiis  develoiJcd  by  each 
deixiirtment  of  a  la.rge  works,  and  so  create  a  valuable  addi- 
tion to  the  present  incomplete  system  existing  in  ahnost 
every  large  manufactm-ing  es'tablisihment.  With  this  experi- 
mental workiahop  and  laboratory,  a  small  research  hbrary 
and  test-record  intelligence  department,  should  be  connected, 
of,  however,  a  purely  speeifio  value  to  the  depaa-tment. 
Then,  and  then  only,  the  depa.rtmental  manager  of  lai-ge 
works  might  be  in  a  position  to  give  tangible  form  to  ideas 
from  the  staif  of  his  deixirtment,  or  from  the  suggesfions 
made  to  him  by  his  clients  or  his  salesmen,  concerning  the 
needs  of  the  pan'ticular  fine  in  which  he  specialised.  It 
would  enable  him  to  produce  samples  quite  irrespective  of 
and  without  interference  with  the  regular  routine  productions 
for  which  the  machinery  of  his  particular  deiv.irtiiient  was  laid 
down.  In  this  way  a"  clean  cut  would  be  established  bef-n'een 
the  purely  i-outine  productive  side  of  liusiness.  and  the 
creative  or  research  side  for  development.  f-le  was  .sure 
that  a  central  laboratory  of  any  of  the  types  .showni  in 
the  irapcr  would  not  entirely  be  able  to  meet  the  variety  of 
dciuadids  in  this  first  and  most  importiint  logiail  pomt, 
w'hich  \vas  tx>mmon  to  all  works  which  were  laid  out  for 
quantity  production.  He  admitted,  however,  that  in  addi- 
tion to,  the  experimental  workshops  attached  to  every  de- 
partment, with  or  without  small  laboratory  facilities,  .some 
scientific  higher  institution  such  as  a  central  research  lahora- 
tory,  was  essential. 

At  Manchester,  on  February  11th.  Mr.  A.  P.  M.  Flemi.nt. 
delivered  his  lecture,  which  was  loJlnwcd  by  a  discussion  be- 
fore the   Xokth-Western  Ci:mi.i    "t  me  f.E.B. 

Dr.  E.  \V.  Mauchant  said  that  n.-arly  all  tlie  large  scale 
reseairch  work  tliat  was  being  carried  on  at  the  present  tmu? 
seemed  to  be  done  in  America.  If  manufacturers  did  not 
take  it  up  soon  on  a  much  larger  scale  they  would  ultimately 
feel  the  effects  industrially  in  a  very  serious  way.  .  It  was 
necessary  to  have  a  hbi'ary  if  the  laboratory  was  not  to 
rei>eat  work  which  had  been  done  liefoie.  It  w.ais  as  essen- 
tial a;s  almost  iuiy  other  part  i.l  the  institution — perhaps  even 
more  essential.  Some  people  \\>  ir  .apable  of  doing  a  parti- 
cular  kind  of  work  much  better  than  others,  and  an  enor- 
mous saving  could  be  effected  if  onh  the  right  people  were 
chosen,  but  how  far  it  was  possible  to  carry  that  process 
it  was  difficult  to  say.  If  they  were  to  get  the  very 
best  type  of  person  into  research  work  it  was  n<'ri>-,ai\  that 
the  opportimities  for  advancement  and  the  pi.  -|i.rt.  h.  Id 
out  for  such  work  should  be  of  an  extremely  yivn.nHiN  kmd. 
In  the  past  the  prospects  in  electrical  engineering  were  not 
sufiK  ienth'  good.  The  method  of  eUminating  vibration  of  a 
table  liy  india-rubber  feet  which  rested  on  the  top  of  two 
piers,  worked  extremely  well;  for  a  certain  class  of  vibration 
it  was  excellent,  but  other  methods  would  have  to  be  adopted 
wliere  the  vibration  was  very  .severe.  He  ^\-elcomed  the  sug- 
gestion that  it  might  be  possible  for  the  works  to  place 
facilities  at  the  disposal  of  university  students;  that  would 
be  a  tremendous  step  in  advance. 

Mr.  B.  Welbodrne  said  that  he  thought  a  grea,t  deal  about 
the  necessity  for  having  a  central  libnn;y  in  this  country  to 
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coordinate  the  whole  of  the  pubUt.hed  scioutific  litera- 
ture of  the  world  and  make  it  available  for  engineers  and 
stuentists  generally.  He  suggested  that  it  would  be  a  worthy, 
waj  memoriaj  to  establish  su<ih  an  institution.  The  training 
of  men  by  the  universities  was  a  fiuidaiiientuUy  impoitant 
question.  The  iv.seaivh  worker  was  born,  not  made,  and 
he  thought  the  amount  of  really  pvue  rese;irch  work  done  in 
the  works  organisations  would  be  very  small;  it  would  be 
left  largely  to  the  existing  research  worker,  the  pure 
scientist.  Personally,  ho  preferred  to  use  some  other  phrase 
in  place  of  "research.  One  could  carry  on  iudustrdaJ  ro- 
Bearuh  under  the  heading  of  experimentation. 

Dr.  ilii.ES  Walker  asked  the  author  \\hat  he  proposed  to 
do  with  whait  might  be  called  the  "  greater  rescarcii."  The 
reseoj'ches  tliat  he  spoke  of  cei'tainly  provided  for  such  tilungs 
a.s  testing  materials,  and  .so  on,  but  ho  believed  they 
would  not  make  niu<-h  progress  in  the  future  imless  they 
had  i^jseareh  on  big  macliines  which  must  be  done  in 
the  factory  itself,  and  backetl  up  by  a  board  of  direotofs 
prepared  to  sjiend  a  goixl  deal  of  money  in  investigating 
what  wa^  the  mast  useful  line  to  go  uix>n.  In  the  next  fifty 
years  there  would  be  chaojges  in  elecbical  engineering  quite 
as  great  as  tlujse  wliich  had  happened  in  the  last  forty  yeai's, 
and  there  woidd  be  entirely  new  types  of  machines  perform- 
ing ejitirely  new  fmictions  for  industiial  purposes.  If  this 
country  was  to  be  in  the  i'orefronit  of  manufacture  it  would 
have  to  do  something  in  the  way  of  developing,  and  those 
tilings  could  only  be  done  by  organised  meth(Mls.  Every 
large  majiufacturing  concern  ought  to  have  a  department 
Whose  business  it  was  to  see  what  kind  of  planit  waa  likely 
to  be.  required  by  manufatturcrs  for  all  sorts  of  purposes, 
and  st^  if  there  was  anything  that  could  be  done  better 
tlian  it  was  done  before.  If  this  country  was  to  stand 
forward  as  a  progi-essive  country,  manufaeturers  must  be 
I>repared  to  expend  some  of  their  prohts  in  experimenting 
on  those  line^.  He  protested  most  emphatically  that  re- 
'.search  workers  could  be  made.  It  ought  to  be  possible  to 
give  everyone  who  had  any  spark  of  genius  a  suitable  train- 
ing so  that  he  could  be  made  into  a  research  worker. 

Mr.  R.  \V.  Bailey  said  the  question  of  the  supply  of  sfeift' 
was  the  mast,  mifiortant  one  that  had  to  be  tackled.  The 
suggestion  that  works  apprentices  ehould  pa.is  through  the 
.sections  of  the  research  work  other  than  routine  testing  was 
excellent;  it  gave  an  opportunity  to  .«elect  men  whose  educa.- 
tional  record  had  been  dealt  with  previously.  He  was 
Hlroiigly  of  opinion  that  a  i^eriod  in  the  workshop  was  essan.- 
tinl   before  the  post-graduate  training  was  given. 

Mr.  J.  S.  Peck,  who  was  connected  with  various  committees 
dealing  with  research,  said  that  very  httle  progress  was 
IxMng  made;  nio.st  of  the  time  was  spent  in  disputing  as  to 
T\-hether  the  income  tax  was  going  to  be  remitted  on  certain 
moneys  which  were  subscribed  by  the  different  organisations. 
There  .seemed  to  be  a  great  deal  of  talk  and  very  little  result. 
They  had  got  to  do  something  in  the  way  of  research,  but 
it  was  a  difficult  matter  to  show  that  fine  bm'ldings  a.nd 
equipments  were  necessary.  If  there  was  a  very  big  balance 
at  the  bank  they  could  afford  to  make  experiments,  but  most 
rif  the  electrical  mauiifacturers  in  thus  country  were  not  in 
that   position. 

Mr.  J.  P.  Bedso.v  regretted  tha.t  in  this  coimtry  the  finan- 
cial or  the  capitaT element  of  a  business  was  too  much  under 
the  conitrol  of  the  ca]>itali.st,  a.nd  the  intelUgent  expam-ion 
of  a  business  could  not  always  be  secuivd.  A  paper  like 
Mr.  Fleming's  .should  be  read  before  the  directoi-a.te  or  the 
financial  men  of. large  undertakings  such  as  the  Westing- 
hou.se.  He  hoped  that  the  .=eeds  were  being  sown  in  fertile 
soil.  It  was  not  on  the  technica.!  side  alone  that  education 
wa.s  needed;  the  financial  side  needed  it  as  much. 

Mr.  A.  Saxon  thought  tha.t  the  author  had  made  out  a 
good  case  backed  up  by  definite  and  well  considered  plans 
which  were  sufficiently  flexible  to  meet  most  industrial  re- 
quirements. All  agreed  that  research  work  would  pay. 
In  view  of  the  .shorter  working  week  (which  seemed  hkely 
to  be  still  further  shortened)  scientific  research  must  come 
to  the  aid  of  the  industiy  by  the  development  of  new  pro- 
ceases,  labour-saving  apphances.  and  the  selection  of  the 
most  suitable  materials  so  that  an  economical  output  might 
be  obtained. 

Piincipal  Maxwell  Gaknett  said  there  was  room  for 
close  co-oneratian  between  the  engineering  industry  and  the 
colleges  that  were  concerned  with  the  training  of  engineers 
for  research  and  management.  Anything  that  increa.sed  that 
co-operation  would  increase  the  number  and  develop  the 
qualities  of  the  industrial  research  workers  of  the  future. 
The  Government  re.search  department  was  now  prepared  to 
make  grants  of  £200  or  £'300  a  year  to  a  man  who  had  to 
sacrifice  an  income  exceeding  that  amount  in  order  to  go 
back  for  training  in  research  work. 

Mr.  IjESTEr  thought  it  was  very  important  to  give  a  very 
large  place  to  pure  research  work,  even  in  industrial  organi- 
sation. When  routine  work  was  introduced  into  the 
research  laboratory,  the  research  work  that  it  was  possible 
to  do  there  was  being  limited.  The  same  equipment  might 
be  used  f(»r  both  l>urp<ise.s.  but  thei-e  must  be  individuals 
whose  first  duty  wa.s  to  l(K»k  after  j'escarch,  and  who,  if 
they  dill  any  routuie  testing  at  aill,  kept  it  in  the  second 
place.  It  would  have  to  be  a.  vei-y  bic  undertaking  that 
could  undertake  to  set  up  an  adequate  hbrary  for  technical 
research:  it  was  a  better  plan  for  laboratories  tf)  be  placed 
within  easy  reach  of  suitable  libraries.  The  question  of 
salaries  waa  very  important.    It  waa  extiremely  difficult   to 


get  men  who  had  the  necessary  brains  and  powers  of  obsai-va- 
tion,  and  v/hem  found  they  must  be  paid  an  adequate 
amount. 

Mr.  Strohmever  said  the  establishments  which  had  iH-en 
iltscribed  seemed  to  him  to  lie  very  large  for  the  works  w^iioli 
they  were  siipjilying  with  inf(4rma.tian.  If  those  institution.M 
were  to  serve  as  cinder  aiftei's  they  would  ivquire  enonuous 
staffs.  A  very  large  numboi-  of  exi>eriinents  had  to  be  mad<' 
with  c-omiMirativcly  small  results.  The  inventor  had  not 
liecn  mentioned,  but  he  should  be  part  and  parc-el  of  thomi 
institutions.  He  believed  that  the  universities  obje<'fe<l  to 
allowing  any  research  work  outside  their  own  building  lo 
count  as  work  for  degrees.  The  National  Physical  l,:il,.,i.i 
tory  applied  to  the  I'niversity  of  London  to  allow  .student,-,  lo 
go  to  their  laboratory,  and  that  the  work  done  there  should 
count  as  po.st-graduate  work,  but  it  was  said  that  it  could 
not  be  done. 

Mr.  Chadwick  said  that  one  or  two  research  institutions 
in  America,  really  did  pay  for  themselves  out  of  the  sale  of 
by-products  produced  during  the  investigations.  That  was 
quite  independent  oi  any  help  given  to  the  works.  If  the 
(jovernuient  had  adopted  a  more  liberal  policy  and  providf^ 
more  scholarships  and  grants  they  would  liave  had  a  far 
greater  supply  of  t<'<iiuically  trained  meat. 

Mr.  Smi'LKY  coiiii>laincd  that  when  a  firm  was  n(»tified 
about  bad  finish  or  workmanship,  instead  of  the  complaint 
being  troat«.xi  in  a  coiu-teous  way,  the  usual  reply  wais  that 
"  the  complaint  was  the  first  ever  I'eceived  in  the  history 
of  the  firm."  He  appreciat<^d  the  neces.sity  for  a  good  hbrary 
in  the  intelligence  di'jiartmcnt.  Owing  to  the  lack  of  .sudh 
liliniries  at  liverpool  they  had  had  to  set  up  one  for  tliem- 
.selves.  They  had  employed  it  not  so  much  on  rft'«>aix.'h 
work  as  to  help  the  engineeKS  at  their  work. 

Mr.  Drummond  Paton  explained  that  one  of  the  most 
successful  institutions  of  this  kind  originated  at  Wigan  about 
eig'ht  years  a.go.  The  s<-heine  was  brought  before  tlie  direc- 
tors, the  Mining  Board,  and  the  university,  but  they  could 
get  none  of  them  to  realise  the  advantages  of  it.  It  was 
now  in  operation  in  the  Mining  School  at  Tiefore.st.  Such 
institutions  were  of  small  value  if  they  were  merely  on  a 
voluntary  basis.  Some  driving  power  was  ne(.'essary  to 
make,  them  national  assets. 

Mr.  J.  G.  Peaece  said  there  had  been  an  unexpected 
unanimity  in  regard  to  the  proposals  for  combining  routine 
testing  and  research.  One  speakei'  suggested  that  such  a 
paUcy  was  tmdesirable;  that  idea  frequentiy  rested  on  a 
misapprehension.  It  was  thought  by  some  that  the  research 
men  would  be  continually  intemipted  in  order  to  perfomi 
routine  tests,  but  the  proposal  was  exactiy  the  reverse  of 
that.  Tlie  research  men  .should  be  enabled  to  make  use  of 
the  routine-testing  department,  and  carry  out  the  tests  foi- 
which  they  had  equipment  and  experienced  staff.  The 
economy  of  that  pixjceduie  was  obvious.  This  country  was 
not  so  far  behind  as  it  might  have  been,  because  the  whole  of 
the  research  had  been  earned  out  in  what  they  were  pJeaised 
to  call  their  routine  testing  laboratories. 

Mr.  Phillips  did  not  agi-ee  that  a.  central  library  oi'  bureau 
was  at  all  advisable.  If  intelligence  deijartments  were  to 
be  of  any  value  at  all  they  would  have  to  be  found  in  every 
town. 

Mr.  Fleming,  in  reply,  said  that  they  had  undoubtedly 
done  much  rnoi«  than  one  would  be  led  to  think  by  the  lack 
of  evidence.  The  Americans  had  taken  hold  of  the  reseairch 
idea-,  and  had  spent  money  lavi,'4h!y  on  it,  and  they  had 
reaped  their  rewaird.  He  pleaded  for  the  removal  of  le- 
search  work  from  the  manufaotiiring  departments  of  tlie 
concern  to  laboratories  ■n'here  it  could  be  done  economically. 
Co-ordination  of  libraries  was  ba-dly  needed,  and  could,  he 
thought,  be  arranged.  With  regard  to  the  design  and  de- 
velopment of  ewitchgear  for  dealing  with  large  amounts  of 
power,  and  of  large  machine  work,  it  could  not  be  expected 
to  be  done  in  a  laboratoi'y.  A  vei'y  important  point  v.'as  that 
when  those  machines  were  tested  at  the  customers'  premises 
it  was  most  essential  that  they  should  be  tested  by  qualified 
men  to  get  the  best  results.  The  point  that  had  been  raised 
as  to  whether  university  students  could  carry  out  research 
.satisfactorily  in  a  works  on  account  of  not  being  able  to 
use  the  work  for  degree  purposes  might  apply  in  some  cases, 
but  it  did  not  apply  at  Manchester,  and  he  thought  it  did 
not  hold  gixid  in  certain  other  univeraatiee. 


CARBON     BRUSHES:     CONSIDERED     IN 

RELATION   TO  THE  DESIGN  AND  OPERATION 

OF     ELECTRICAL     MACHINERY. 


Ai  cil.isgow,  on  Febi-uary  11th,  Mr.  P.  Huntei-Brown's  iiaper 
(an  abstract  <jcf  which  appearexl  in  our  issue  nf  Decembei' 
•JTth,  1918)  was  read  and  discussed  before  the  Scottish  Cektre 
(tl  the  Institution  of  Electrical  Engineers. 

Mr.  Cow  Hi  agref^d  that  it  was  desirable  to  have,  .<iay,  three 
f|ua(lities  of  bru.'Shes  lo  meet  all  i-ases.  but  lie  knew  this  could 
not  be  done.  All  the  troubles  did  not  c-onu*  from  the 
brushes,  a.nd  he  cited  ca.ses  in  support  of  this  contention.  One 
cif  the  weakest  partis  of  bmshes  was  the  methixl  whereby  the 
lca.ds  were  fixed  to  the.  brush.  Some  machine  mauufactui-eru 
insisted  on  putting  their  own  type  of  couneutioud  on  ,tu  thu 
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manufacturer's  leads.  This  had  resulted  in  confusion  even 
when  samples  of  replace  paxts  were  sent  direct  to  the 
brush  people,  and  in  one  case  during  the  war  alrnost  shut 
down  one  of  the  bigigest  shipyards.  Not  enough  attention 
was  paid  to  the  design  of  brush  holders,  first  with  regard 
to  stiffness,  and  secondly,  to  getting  the  maximum  wear  out 
of  the  brush.  He  agreed  that  sub-divided  brushes  were 
much  more  satisfactoi-y  from  the  running  point  of  view 
than  one  big  block  of  material.  At  the  same  time  it  should 
be  remembered  that  the  machine  manufacturer  who  did 
sub-divide  was  competing  in  an  open  market,  and  the  extra 
parts  meant  loss  of  money  so  far  as  he  was  concerned.  One 
of  the  finest  brushes  for  slip-ring  work  was  of  the  copper 
variety,  but  this  would  not  run  satisfactorily  unless  artificial 
lubrication  was  apphed  to  the  slip  rings. 

Mr.  IxGLis  said  that  by  grouping  brushes  in  grades 
they  could  cut  down  the  number  of  grades  required. 
For  turbo-generators  he  found  that  two  grades  were  quite 
sufficient;  for  continuous-running  motors  for  airspeeds,  thi-ee 
grades;  and  for  rever.«ing,  d.c.  motors,  two  grades.  His 
experience  had  been  that  if  they  could  not  get  sparkle-s-s 
oonimutation  with  those  grades,  the  machine  should  be 
examined  and  put  right.  He  invariably  looked  for  trouble 
in  the  design  of  the  machine,  either  electrically  or  mechani- 
cally. He  disagreed  with  the  author's  system  of  bedding 
brushes.  It  was  quite  good  practice  to  put  on  half 
the  brushes  at  a  time,  allowing  them  to  bet!  themselves 
down  before  the  others  were  taken  out.  In  the  use  of 
insulating  material  on  the  top  of  the  brush  he  had  found 
fibre  to  give  trouble,  especially  in  cases  where  there  was 
a  good  rise  in  the  terpperature.  They  asually  worked  loose 
and  fell  out.  If  good  heavy  flexibies  were  fitted  on  properly 
he  did  not  see  that  there  was  any  necessity  for  in.?ulating 
material.  He  advocated  standardisation  of  brushe.s.  Tliere 
was  J30  rea.son  why  the  number  of  brushes  should  not  be 
kept  down  to  the  minimum  if  manufacturers  agreed  to  cer- 
tain widths,  depths,  and  thicknesses. 

ilr.  E.  B.  Mitchell  also  supported  standardisation  of 
brushes,  remarking  that  where  small  motors  were  used  one 
or  two  types  of  brushes  could  be  employed  almost  invariably. 

Mr.  W.  H.  Flood  said  the  present-day  troubles  were 
mainly  due  to  the  imperfect  design  of  the  brush-holders; 
each  maker  seemed  to  have  his  own  pet  idea,  and  they  found 
quite  opposite  designs  used  on  machines  of  the  same  output 
and  speed  and  with  commutators  running  at  the  same  peri- 
pheral speed.  He  suggested  the  standardisation  of  arma^ 
tures  and  projxsrtions  of  commutators  for  all  sizes  of 
machines  listed  to  run  at  standard  speeds.  'This  would 
materially  assist  in  decreasing  the  number  of  types  of  brush. 
Personally  he  would  like  to  see  the  number  of  grades  re- 
duced to  about  four,  including  a  special  grade  for  slip-ring 
use.  The  partial  vacuum  sometimes  produced  under  a  brush 
should,  he  thought,  only  appear  in  the  laboratory,  as  in 
practice  they  did  act  find  it  possible  to  maintain  such  a  fine 
degree  of  bedding  and  adjustment  as  to  obtain  this  effect. 
The  undercutting  of  mica  had  its  advantages,  but  where  a 
machine  was  running  quite  satisfactorily,  he  did  not  believe 
in  undercutting  because  it*  was  the  fashion ;  but  he  found 
there  was  a  tendency  to-day  to  do  so  when  an  armature 
came  in  for  repaii's.  The  staggering  of  brushes  was  a  very 
important  point,  but  some  makers  of  infill  rnachine.s  did 
not  leave  sufficient  commutator  to  satisfactorOy  carry  this 
out.  It  was  up  to  the  designers  to  produce  the  correct  form 
of  brush-holder;  he  had  during  over  20  5'ears'  experience 
found    tlio  bmsh-holder   very   largely   at   fault. 

Mr.  Robertson  said  there  was  often  trouble  with  pin  type 
connections.  The  best  type  was  the  screw,  but  care  had 
to  be  taken  that  the  nut  was  not  put  in  too  tightly.  They 
had  types  where  flexibies  were  put  on  to  a  shoe  and  over 
the  copper  brushes.  The  only  bad  fault  was  that  the  flexibies 
were  soldered  to  the  .shoe  piece.  He  thought  it  the  best 
plan  to  remove  mica  wherever  possible,  and  if  commutators 
were  kept  clean  they  gave  no  trouble.  He  favoured  st-an- 
dardisation   of  brushes  wherever   possible. 

Mr.  A.  P.4GE  trusted  that  there  would  be  two  developments 
froin  the  work  Mr.  Brown  had  put  into  the  paper  :  First, 
a  higher  degree  of  standardisation,  and  second,  the  abolition 
of  the  barbarous  methods  in  vogue  to-day  with  the  men  who 
had  the  upkeep  of  electrical  machinery  in  their  hands.  He 
did  not,  of  course,  refer  to  places  where  skilled  attention  was 
avaOable. 

Mr.  W.  B.  Herd  objected  to  the  manufacturer  being 
saddled  with  the  whole  responsibility  of  standardisation. 
His  firm  had  only  one  style  of  brush-holder  and  one  size  of 
brush  in  u.se  for  many  yeais,  except  in  extraordinary  cases. 

Mr.  P.  Hunter-Brown,  in  reply,  referred  to  the  com- 
mittees already  considering  the  question  of  standardisation. 
It  had  been  rather  difficult  to  reconcile  the  conflicting 
opinions  on  the  subject.  It  would  not  be  long  before  a 
standardised  holder  would  be  adopted  by  many  firms.  There 
would  be  more  than  one  size,  and  the  minimum  would 
probably  be  two  widths  of  brushes  and  three  or  four  thick- 
nesses to  each  vridth.  There  had  been  a  tendency  lately 
to  abolish  the  use  of  the  large  brn.sh.  Graphite  brushes 
could  be  succes.sfully  used  on  slip  rings,  but  there  they  had 
to  be  careful,  and  not  take  the  current  density  as  the  only 
guidmg  factor.  As  to  lubrication,  boiling  in  wax  was  some- 
tunes  effective,  but  they  sometimes  got  a  flood  the  first  few 
days  and  a  famine  later.  It  w,is  better  to  get  a  type  of  brush 
which  posseased  natural  lubricating  qualities. 


CORRESPONDENCE. 

Lettert  received  by  us  after  5  P.M.  ON  TtJESDAT  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  com  muni- 
cations  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hate  the  writer's  name  and  address  in  our  possession. 

Deliver .' 

There  is  a  popular  saying  in  the  States,  "  We  can  deliver 
the  goods."  It  has  never  attained  much  popularity  in  the 
electrical  industiy  over  here.  Its  terseness  would  have  to  be 
destroyed  by  the  qualifying  phrase,  "if  you  wait  long 
enough."  When  I  was  stiU  at  college,  I  once  heard  a  cus- 
tomer say  to  a  branch  manager  of  — -  that  had  only 

once  been  known  to  deliver  an  order  ou  time,  and  then  they 
sent  the  wrong  apparatus.  Instead  of  an  indignant  denial, 
the  meek  reply  was  that  no  other  firm  had  done  even  that. 
kt  the  time  I  thought  this  was  mere  badinage.  Now  I  know 
it  to  be  very  near  the  sober  truth. 

Of  course,  manufactmers  are  badlv  handicapped  at  pre- 
•wnt.  and  are  fighting  against  difficulties.  New  and  imskUled 
men,  labour  troubles,  lack  of  raw  materials,  influenza  (oh  ! 
ble.'ssed  word,  how  many  delays  has  it  ccvered'?)— anv  buyer 
will  know*these  excuses  and  others  by  the  dozen.  Each  one, 
truly,  has  its  weight.  Each  one  has  to  be  got  over.  Each 
one  can  be  got  over.  There  is,  to  my  knowledge,  one  firm 
\yhich  can,  and  does,  dehver  in  the  time  it  promises,  and 
l.iat  tune  is  far  less  than  its  competitors  dare  dream  of.  (I 
do  not  belong  to  this  firm,  nor  will  I  mention  its  name — 
that  will  probably  be  found  on  another  page,  inserted  at 
the  usual  rates.)  On  a  recent  contract  all  the  mateiiai  except 
wme  switchgear  could  be  obtained  in  eight  weeks.  l-Yn-  the 
.'■witchgear  three  firms  quoted;  one  asked  14/17  weeks,  a 
.-e£ond  10/12  weeks,  the  third,  the  one  in  question,  12/14 
dav9.  I  knew  from  past  experience  that  this  delivery  would 
be  kept,  whereas  the  other  two  firms  were  very  uncertain,  and 
would  need  constant  worrj-ing  if  they  were  to  dehver  any- 
where near  the  proper  date. 

There  must  be  a  reason  why  one  firm  can  deliver,  ;  ■  ^ 
far  as  one  can  see,  it  is  a  triumph,  not  so  much  of  ■  _ 
tion  as  of  drive,  of  concentration  on  the  one  vital  i 
deliveiw.  Success  in  this  case  is  achieved  not  by  the  pilaii: 
of  system  upon  system,  form  upon  form,  watch-dog  upon 
watch-dog.  but  by  the  sunplification  of  routine  and  the 
realisation  that  delivery  is  a  serious  responsibihty.  In  many 
a  finn  the  manufacturing  information  is  often  not  sent  into 
the  .shops  until  after  the  dehverj'  date  has  passed.  What 
notice  will  the  works  take  of  "  Urgent,"  "  Rush  Job,"  and 
other  stereotyped  expressions  in  such  a  case?  Moreover,  it 
is  often  known  that  the  job  cannot  be  started  for  several 
weeks,  unless  it  be  taken  out  of  its  turn.  This  means  put- 
ting on  one  .side  other  jobs  already  late,  and  complete  dis- 
organisation of  the  whole  system.  This  disorganisation  is 
the  prime  cause  of  high  prices.  Further,  no  firm  that  is 
consistently  late  in  delivery  ■  can  ever  be  satisfactory  to  its 
customers  or  its  shareholders. 

Lateness  in  delivery  is  not  the  only  trouble.  It  is  difficult 
to  get  many  firms  even  to  quote  rapidly.  From  eight  recent 
■  quotations  for  comparatively  simple  and  standard  apparatus, 
the  average  time  between  inquirj'  and  quotation  is  12  days. 
These  quotations  were  obtained  "from  four  firms,  and  relate 
to  three  separate  jobs,  varying  in  value  from  ifiSOO  to  ^2,000. 
A  ninth  inquiry,  issued  six  weeks  ago,  for  gear  which  is 
quite  standard  except  that  the  primary  voltage  is  30,000,  has 
as  yet  elicited  nothing  but  three  successive  promises  that  a 
quotation  shall  be  sent  in  two  or  three  days. 

At  the  same  time,  on  a  Spanish  contract  it  was  conisidei^d 
advi.sable  -to  send  an  inquiry  to  a  continental  manufactinfr. 
The  reply  was  received  in  eight  days,  and.  in  view  of  the 
length  of  time  necessary  to  settle  a  foreign  contract,  the 
tender  was  open  for  acceptance  within  90  days,  in  place  of 
the  usual  month. 

For  a  final  case :  CJompetitive  tenders  for  electrical  gear 
worth  about  £1,000  had  been  received,  and  the  order  was 
about  to  be  placed  when  another  manufacturer  asked  per- 
mission to  quote.  The  inquiry  was  sent  to  him,  and  the 
order  was  held  up.  The  quotation  arrived  in  17  days.  Surely 
it  was  not  expected  that  the  order  would  be  held  up  quite 
so  long? 

Of  course,  one  must  sympathetically  realise  the  difficulties 
of  the  manufacturei-s  on  this  point  as  well.  The  sales  organi 
sation  has  other  duties  besides  quoting.  It  has,  for  instance, 
to  placate  the  angry  customer  who  cannot  get  delivery. 
Moreover,  there  is  a  manufactm'ers'  association  to  attend, 
and  one  must  meet  one's  com]>elitors.  How  often  in  the 
restaurants  near  Kingsway  does  one  see  a  galaxy  of  sales 
managers  who,  if  only  they  ■n'ere  to  meet  their  customers, 
might  do  .some  really  biff  business !  Of  course,  for  many  of 
them  the  offices  in  King's  Hovise  are  more  comfortable  than 
their  own,  or  even  than  their  customers'.  The  poor  cus- 
tomer can  rarely  afford  comfort  in  his  office  when  he  ha.^i 
paid  for  his  electrical  equipments.  And  so,  while  all  around 
are  firms  striving  to  install  British  electrical  goods  here  and 
abroad,  the  electrical  manufacturers  sit  and  while  away  the 
time  in  academic  discus.sion  of  the  division  of  their  own 
problematical  profits.  They  organise  and  re-organise  the  in- 
dustry, while  the  firms  they  represent  are  in  chaos. 

Let  them  be-i\'are  the  premature  counting  of  chicks.  They 
may  divide  their  profits  as  they  wUl — if  they  do  not  deUver 
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pixunptly  there  may  be  no  profits.  They  may  decide  how 
orders  are  to  be  apportioned  among  themselves.  If  they  do 
not  quote  quickly  and  reasonably,  there  will  be  no  orders. 

If  they  can  conieuiplate  even  that  with  equanimity,  then 
let  them  bestir  themselves  for  veiy  shame.  By  their  laci  of 
initiative  they  are  stiriing  other  industries,  they  are  hinder- 
ing the  progress  of  the  century,  they  are  making  our  longed- 
for  Teconst ruction  a  hotch-potch,  a  mere  patchwork  of  exist- 
ing iniquities. 

Imperial. 

London,  March  1th,  1919. 


Engineer   Surveyors'    Salaries. 

Like  one  of  your  correspondents,  I  have  been  w-ith  a  very 
prominent  engineering  insurance  company  for  16  years, 
and  my  salary  is  i£280,  including  a  war  bonus  of  £50.  This 
is  about  the  usual  salary  paid  by  the  three  most  important — 
the  Vulcan,  Mational,  and  British — engineering  insurance 
cympanies.  This  is  very  dilferent  to  the  scale  paid  to  the 
Ocean  Co.'s  surveyors,  as  per  Mr.  Forsyth,  and  I  must 
thauk  him  in  the  name  of  all  surveyors  for  stating  thia 
scale.  It  is  up  to  the  Executive  of  the  Engineea-  Sui-veyors' 
.'Vssociation  to  bestir  itself,  and  demand  this  scale  from  all 
the  companies.  1  was  surprised  at  the  tone  of  the  recent 
letter  from  Mr.  Thrapnell,  the  Secretary.  .Another  very  mi- 
fair  point  the  E.S.A.  should  take  up,  and  get  abolished,  is 
the  agreement  between  the  several  companies  not  to  employ 
each  other's  surveyors.  This  stops  competition,  and  keeps 
the  salaries  down.  ITie  E.P.E..^.  has  worked  wonders  for 
its  members;  let  us  see  the  Engineer  Sui-veyors'  Association 
Executive  doing  something  for  its  members. 

Electric. 

March  8th,  1919. 

The  Association  of  Officers  and  Staff  Members  of 

Electricity  (Power  and  Supply)   Companies  of 

Great  Britain. 

The  formation  of  an  aesociation  with  the  above  title  advo- 
cated in  your  issue  of  February  28th  would  scarcely  seem 
necessai'v  now  that  the  technical  staffs,  not  merely  of  com- 
pany, but  also  of  municipal  undertakings,  are  strongly 
organised  in  the  Electrical  Power  Engineers'  Association,  and 
that  the  commercial  staffs  appear  in  a  fair  way  shortly  to 
secure  equally  strong  representation  in  the  Chief  Commercial 
Officers'  Association  and  the  Clerical  Assistants'  Association. 

Sectional  associations,  such  as  that  proposed  for  a  specifio 
object,  only  lead  to  duplication  of  effort  which,  in  the  opinion 
of  many,  would  be  much  better  applied  to  strengthening 
existing  organisations. 

This  and  similar  questions  affecting  the  future  position  and 
prospects  of  technical  staffs  have  received  the  attention  of 
the  National  Executive  Council  of  the  E.P.E.A.,  and  a  depu- 
tation from  the  Council  has  already  put  the  views  of  the 
.Association  before  the  Board  of  Trade  at  an  interview  on  the 
12th  ultimo  with  the  permanent  officials  and  Sir  John  Snell, 
the  electrical  adviser  to  the  Board  of  Trade,  in  connection 
with  the  new  BUI. 

Certain  information  was  given  in  confidence  to  the  deputa- 
tion as  to  the  protection  t«  be  included  in  the  BiU  foi'  em- 
ployes of  electricity  eupply  undertakings,  and  these  matters 
will  continue  to.  receive  the  closest  attention  of  the  Council, 
which.  I  have  no  doubt,  would  gladly  co-operate  with  other 
representative  associations  to  secure  adequate  protection  of 
the  interests  of  the  officials  as  a  whole  under  the  national 
ele^icitv  supply  scheme. 

C.   Vernier. 

Gosforth,   March  ith,  1919. 


An  Association  for  Technical  Staffs. 

Referring  to  the  letter  under  this  heading,  signed  "Five 
of  Them,"  I  have  to  advise  yon  that  if  the  gentlemen  in 
question  or  other  interested  persons  wiU  get  into  communi- 
cation with  me,  I  should  be  happy  to  give  them  information 
which  may  be  of  some  service. 

Norman  Wyld. 

25,  Victoiia  Street,  S.W.I,  March  9th,  1919. 


Strike  Prosecutions. 

Recently,  certain  Bolshevist  trade  unions  created  a  certain 
amount  of  panic  in  London  by  threatening  to  plunge  that 
city  in  darkness. 

Your  paper  has  haxl  a  great  deal  to  say  on  this  matter,  both 
in  the  editorial  and  "Correspondence"  columns,  apparently 
being  under  the  delusion  that  those  who  made  the  threats  had 
the  power  to  carry  them  out;  whereas  such  is  not  the  case. 

The  people  of  London  may  rest  aissured  that  no  such 
thing  as  "  total  extinction  "  will  take  place  in  that  city,  or 
county ;  for  there  is  in  existence  a  strong  organisation,  with 
a  rather  long  name,  which,  while  properly  safeguarding  the 
interests  of  its  members,  fully  recognises  the  duty  it  owea 
to  the  community ;  and  is  ready  to  assist  the  forces  of  law 
and    order   to   overcome   any   anarchist   outbreak   that   may 


It  is  mainly  due  to  the  existence  of  this  organisation  that 
London  has  been  practically  free  from  strikes,  a«  regards  the 
electrical  industry. 

Other  organisations  have  glibly  talked  of  "  striking,"  and 
even  at  the  present  moment  are  busy  voting  on  that  very 
question,  but  the  National  Amalgamated  Union  of  Engine- 
men,  Fireuien,  Mechanics,  Motonnen,  and  Electrical  Workers 
are  banded  together  to  prevent,  as  far  as  possible,  the  re- 
course of  the  workers  to  this  primitive  and  dangerous 
weapon. 

Such  being  the  case,  I  was  confounded  when  my  attention 
was  drawn  to  a  certain  article  in  the  Elkctrical  Review 
of  Februai'y  28th,  1919,  which,  among  other  inaccuracies, 
stated  that  the  president  of  the  Camberwell  branch  of  the 
Electrical  Workers'  Union,  being  out  on  strike,  attacked 
another  man  who  was  proceeding  to  work. 

Now,  sir,  a  lie  which  is  half  truth  is  the  very  worst  of 
lies,  and,  as  the  .^oretai'y  of  the  Camberwell  branch  of  the 
Electrical  Workers'  Union,  I  demand  from  you  an  apology 
for  the  libellous  statements  contained  in  the  article  men- 
lioned,  both  to  Mr.  Weeks  and  to  my  branch, 

I  may  state  that  Mr.  Weeks,  our  president,  has  been 
taxing  his  strength  to  the  uttermost  during  the  past  mx 
months,  working  in  the  interests  both  of  employers  and 
employes;  and,  I  am  glad  to  say,  his  efforts  have  been 
crowned  with  complete  success,  perfect  hannony  resulting 
l.ietween  the  two  classes. 

He  has  just  arisen  from  a  sick  bed,  having  been  nearly 
killed  by  his  assailant,  and  an  article  Hke  that  in  the 
Electrical  Review  is  not  conducive  to  helping  on  the  re- 
covery of  one  of  his  temperament. 

Further,  he  is  one  of  those  who  gave  up  all,  and  went 
out  to  fight  in  the  cause  of  liberty  and  justice,  and,  when 
incapacitated  for  further  service  abroad,  he  was  discharged; 
he  then  took  up  the  fight  in  the  industrial  world. 

I  do  not  think  there  is  any  need  to  mention  the  Camber- 
well branch  again,  unless  it  is  to  say  that  it  could  be  swelled 
to  double  its  membership  if  it  would  agree  to  take  in  those 
who  are  thoroughly  disgusted  with  the  Bolshevist  tactics  of 
an  organisation  which  has  been  so  ably  advertised  in  your 
paper. 

Artliur  J,  Nicholls, 

Secretary, 
National   Amalgamated    Union    of  Enginemen, 
Motormen,  &o.,  Camberwell  Branch. 

London,  S.E.  6,  March  1th,  1919. 

(The  error  in  question  was  corrected  in  our  last  issue,  p. 
270.— Eds.  Elec.  Rev.] 


The  Re^settlement  of  Officers. 

The  leading  article  in  your  issue  of  January  24th,  re  re- 
settlement of  officers,  cau.sed  me  a  certain  amount  of  amuse- 
ment. It  appears  to  be  a-  universal  opinion  that  England's 
educated  and  highly  trained  gentlemen  are  aU  officers. 
Surely_  there  are  absolutely  no  grounds  for  this  assumption. 
You  must  remember  that  on  the  outbreak  of  war  the  autho- 
rities were  very  particular,  as  they  are  in  peace  times,  about 
granting  commissions,  and  many  men  not  having  the  neces- 
saiy  influence  preferred  to  join  the  ranks  from  purely  patriotic 
motives  rather  than  await  the  pleasm'e  of  the  W.O.  These, 
too,  in  many  cases  did  not  join  the  R.E.,  because,  as  you 
mentioned,  electricity  does  not  figure  very  largely  in  the 
training  of  that  corps. 

As  the  war  progressed,  and  the  shortage  of  officers  made 
itself  felt,  commissions  were  easily  had,  with  the  result  that 
quite  a  number  were  given  to  men  of  "  fine  personal  appear- 
."Lnce.  plenty  of  swank  and  bluff,"  and  whose  sole  idea  in 
taking  a  commission  was  to  improve  their  surroundings,  wear 
a  smart  uniform,  and  be  able  to  go  where  a  mere  ranker 
could  not — in  short — for  social  reasons.  Now,  is  it  right  to 
help  this  class  of  man  more  than,  say,  a  man  of  equal  or 
even  better  education  who  has  the  "  guts  "  to  stick  the  rough 
and  tumble  of  the  ranks? 

The  educational  standard  necessary  to  qualify  for  a  New 
Army  commission  is  equivalent  to  that  required  by  a  youth 
aspiring  to  the  exalted  position  of  office  boy  to  a-  business  - 
finn.  if  your  writer  has  had  any  extensive  experience  of 
the  present-day  Ai-my  officer  and  his  duties,  or  rather  his 
interpretation  of  them,  and  the  execution  thereof,  he  must 
be  fully  cognisant  of  the  mentally  duUiug  effect  of  the  stereo- 
typed labour. 

I  do  not  wish  to  belittle  our  officers  in  any  way,  but,  in 
Army  parlance,  three-quarters  of  them  are  absolute  "  wash- 
outs."   Take    the    engineering   branch   of    the    Army;    it   ia 

justly  called  a  d d  good  firm  to  work  for.  because  you  have 

unlimited  funds  for  your  work  and  no  "  sack."  Would  a 
civiUan  employer  encourage  an  engineer  who  starts  a  job 
and  does  his  thinking  afterwards?  There  is  no  doubt  that 
many  an  officer  has  had  praise  for  work  he  could  never  hope 
to  carry  through  but  for  the  able  men  under  him.  In  fact, 
some  of  the  suggestions  made  would  make  an  angel  weep._ 

I  am  writing  from  personal  experience  of  the  Army  in 
Egypt;  we  may  have  had  better  brains  in  France,  but 
certainly  none  trickled  to  this  front. 

The  Army  has  a  .system  of  training  a  man,  regardless  of  any 
previous  qualifications,  to  fill  vacancies  which  occur.  Thia 
may  be  all  right,  because  he  usually  has  a  qualified  man  on 
whom   he  can  lean  in   days  of  trouble.     What  will   be  tha 
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result  when  he  gets  back  to  civihan  life?  Many  a  poor  em- 
ployer will  get  burnt,  I  am  afraid.  Again,  from  your  adver- 
tisements, all  officers  seem  to  want  managers'  jobs.  Do  they 
imagine  that  the  Anuy  system  will  still  hold  good,  of  being 
able  to  give  orders  and  not  show  how  a  job  is  to  be  done? 
I  have  seen  a  fair  amount  of  work  in  the  engineering  hne 
cajried  out  in  the  Anny,  and  not  once  have  I  seen  even  a 
diagram  of  connections  or  a  working  sketch.  If  a  fully 
qualified  electrical  man  enlisted  in  the  E.E.'s  he  would  be 
laughed  at  for  saying  he  was  an  electrical  engineer;  only 
officers  can  be  so  called,  he  is  simply  an  electrician,  though 
he  may  have  been  a  station  engineer  with  good  technical 
training  and  plenty  of  experience. 

I  must  apologise  for  having  written  at  such  length,  but 
these  matters  cannot  be  discussed  in  a  few  words.  It  is  well 
known  that  Uquids  find  their  own  level,  so,  I  say,  allow  these 
temporary  gentlemen  to  find  theirs,  without  any  preference 
because  thev  happen  to  have  been  officers. 

Fed   Up. 

-Uexandria,  February  ISth,  1919. 

[While  we  sympathise  with  our  correspondent,  we  think 
he  might  have  been  good  enough  to  read  om-  article  carefully 
before  he  so  fiercely  assailed  it.  There  are  both  officers  and 
men  in  the  .Army ;  why  should  we  writ*  only  about  the 
men — as  we  have  done  so  often — and  be  forbidden  to  cham- 
pion the  cause  of  the  oificers  also?  Eveiwone  knows  that 
many — very  many — educated  and  highly  trained  men  enlisted 
in  the  ranks — all  honour  to  them.  \Ve  are  famUiar.  too,  with 
the  type,  of  officer  who  should  never  have  received  a  com- 
mission, and  with  the  mental  paralysis  to  which  Army  routine 
is  apt  to  give  rise.  But  there  are  other  regiments  besides 
the  Hoyal  Engineers,  and  it  is  well  known  that,  especially  in 
the  earlier  years  of  the  war,  the  subaltern  ■nas  called  upon 
to  face  fearful  risks  in  leading  his  platoon  to  the  attack,  and 
the  mortality  in  the  class  of  young  officers  was  very  heavy. 
Their  self-sacrifice  wiU  ever  be  held  in  remembrance,  aad 
tho.se  who  survived  the  fiery  ordeal  have  a  just  claim  to 
special  consideration. 

Returning  to  the  ^^rtide,  this  was  written  specially  with 
regard  to  the  issue  of  a  pamphlet  on  the  subject  named  in 
th«  title,  and  naturally  it  did  not  deal  with  matters  outside 
the  scope  of  the  text.  It  will  be  remembered  that  the  future 
prospects  of  no  fewer  than  400,000  men  "  of  the  officer  type  " 
(including  therefore  a  large  proportion  of  the  N.C.O.'s  and 
men)  were  in  question.  We  referred  in  it  to  the  many 
"  wealthy  men  and  men  of  position  "  in  the  ranks;  we  en- 
ilf)rsed  the  remark  in  the  pamphlet  to  the  effect  that  the 
Mverape  young  ofllcer  would  have  to  make  up  his  mind  to 
licrht  for  his  bread  and  butter  on  the  merits  of  hi?  training, 
fducation  and  character ;  we  fear  that  many  who  come  back 
will,  as  our  correspondent  .suggests,  have  to  undergo  a  painful 
disillusionment — but  we  see  no  reason  why  all  our  solicitude 
should  be  allotted  to  the  men  to  the  exclusion  of  "  the  officer 
type,"  and  we  are  quite  sure  that  the  men  who  followed 
their  leaders  over  the  top  with  subhme  trust  and  reckless 
daring  would  be  the  last  to  wish  us  to  adopt  that  course. — 
Eds.  Elec.  Rev.] 


Educational  Reform. 


,\s«i  small  .'supplement  to  Colonel  O'Meara's  recent  ex- 
tremely important  papei',  perhaps  I  can  usefully  call  atten- 
tion to  the  fact  that  amongst  other  counteracting  advantage-s 
the  war  has  certainly  aroused  parents  to  the  desirabihty  of  a 
changed  educational  curriculum  at  our  pubUc  schools,  as  well 
as  at  Oxford  and  Cambridge. 

Soon  after  hostilities  set  in  there  occurred,  it  will  be  re- 
luembered,  a  general  discussion  in  the  Press  on  the  subject, 
with  the  result  that  a  committee  was  formed  which  had  for 
■  -  special  object  a  reformed  pubhc  school  education.  I  be- 
I  me  a  member  of  this  committee,  of  which  Lord  Desborough 
';>=  chairman. 

The  first  step  taken  was  to  apply  to  all  the  parents  of  the 
leading  public  schools  (27  in  all)  inquiring  whether  they 
would  favour  a  'fuller  education  in  science  and  modem 
languages,  even  though  involving  a  smaller  amount  of  time 
being  spent  on  Greek  and  Latin.  -\s  the  largest  and  perhap.s 
the  most  consen'ative  school.  Eton  may  be  ii-sefully  quoted 
•  i*  ar\  example.  Out  of  .some  900  parents  circularised,  5.36 
replies  were  received,  of  which  512  favoured  such  a  change; 
1-2  were  against,  and  12  neutral.  In  other  instances  the  result 
was   still  more  striking. 

The  next  step  taken  was  to  form  a  deputation  to  attend 
at  the  Headmasters"  Association  of  that  year.  The  deputa- 
tion was  exceedingly  well  received,  and  seems  already  to  have 
had  some  effect  at  several  of  the  public  schools. 

'\\Tiilst  a  fii-m  believer  in  the  public  school  as  the  be-st. 
means  of  forming  character — for  which  the  Allied  Force.'? 
have  much  to  be  thankful — I  cannot  help  thinking  that  most 
of  wfiat  Colonel  O'Meara  so  ably  pleads  for  will  be  more 
readilv  brought  about  with  the  changed  school  curriculum 
th.it  I  refer  to. 

I  would  like  further  to  warmly  endorse  some  of  Mr.  Hiffh- 
field's  remarks  in  the  discussion  relative  to  the  great  im- 
provement effected  in  many  of  the  younger  generation  by 
their  expverience  at  the  Front.  Many  have  undoubtedly  be- 
come for  the  first  time  competent  to  manage  men  effectively, 
and  this  is  really  one  nf  the  most  important  characteristics 
of  a  successful  engineer.    Having  sometimes  to  select  can- 


didates for  important  positions  in  Australia,  I  am  usually 
struck  with  the  small  proportion  who  are  imbued  with  any 
such  capacities  as  compared  with  those  eminently  efficient 
technicaUv. 

Charles  Bright. 
London.  S.W..  March  11th,  1919. 


Early  Wireless  Telegraphy. 

-\s  an  old  telegi'aph  engineer,  and  for  years  employed  on 
the  R.E.  eng:ineering  staff,  P.O.  telegraphs,  where  I  received 
my  early  training,  I  am  naturally  interested  in  the  letters  in 
the  Electrical  Review  relating  to  the  pioneers  of  this  won- 
derful discovery.  It  has  been  for  years  the  impression  with 
many  of  us  interested  in  this  branch  that  Mr.  Marconi,  when 
he  first  arrived  in  this  countn,'.  was  given  every  assist-ance 
by  the  British  Post  Office,  even  suitable  positions  at  coast- 
guard stations  were  placed  at  his  disposal,  and  I  think 
rightly  so,  as  there  is  no  doubt  the  energy  Mr.  Marconi  put 
into  the  work  advanced  wireless  several  years.  But  in 
fairness  to  the  late  Sii'  WilUam  Preece,  I  might  mention  that 
under  Mr.  Preece's  instructions  a  party  of  us  engineers  with 
tbe  then  Lieut.  Bagnold.  R.E.,  in  charge,  expeiimented  in 
1S-S4  in  signalling  across  the  Solent  without  wires,  and  signals 
were  transmitted  and  received,  but  on  account  of  the  unsuit- 
.■ible  apparatus  then  in  use  they  were  almost  inaudible.  This 
would  be  years  before  Mr.  Marconi  came  to  this  country. 
.\  short  paragraph  on  our  experiment  can  be  found  in  the 
first  number  of  the  Military  Telegraph  Bulletin  of  1884,  a 
paper  which  was  printed  and  published  by  the  R.E.'s,  and 
circulated  in  the  service,  and  I  understand  a  copy  of  it  is  in 
the  Kbrary  of  the  Institution  of  Electrical  Engineers. 

H.  G.  Andrews. 

Bournemouth,  March  10th,  1919. 


How  NOT  to  Obtain  a  Sitnation. 

L^ndoubtedly  apphong  tor  a  position  is  an  art  possessed  by 
few.  Some  have  it  in  speech,  and  some  in  hterature.  Care- 
lessness in  either  gets  its  due  reward.  No  doubt,  as  "  Static  " 
writes,  there  are  fools  amongst  the  applicants,  but  there  are 
also  fools,  designing  fools,  amongst  the  advertisers.  Look 
down  the  "  vacants "  and  note  the  fund  of  information 
given  for  the  guidance  of  applicants.  ^Nothing  to  show  type, 
."^ize  of  plant,  location  of  the  works,  or  anything  else  of  an 
informative  nature,  and  yet  it  is  expected  that  the  salarj' 
that  could  be  accepted   will  be  stated. 

Recently.  I  beUeve,  Wolverhampton  advertised  for  a  shift 
engineer  :  "  State  salarj".  .ic."  ^^^lat  was  the  object?  There 
are  shift  engineers  there  doing  the  same  work  that  is  re- 
quired to  be  done  by  the  new  man,  and  jxiid  a  salary.  Why 
not  state  it? 

.Again,  the  slackness  in  acknowledging  an  apphcation  or 
notifying  the  result  is  all  conducive  to  inchfference  on  the 
part  of  the  applicant. 

Two  Sides. 

March  9th,  1919.     

Electrified  Seed. 

.\s  long  as  it  was  possible  to  pretend  that  "  Wide  .\wake  " 
was  in  earnest,  I  was  willing  to  answer  his  questions,  but  I 
am  not  willing  to  take  part  in  a  farce. 

Charles  Mercier. 

Parkstone.  March  10th.  1919. 


CoBRECTiox. — We  regret  that  the  name  of  the  writer  of 
the  letter  on  "Telephone  Facilities  at  the  Patent  Office"  in 
our  last  issue  was  printed  as  "  A.  H.  Mcore  " ;  it  should  have 
been   "  A.  H.   Morse." 


THEr  ELECTRICAL'^  TRADES     BENEVOLENT 
INSTITUTION. 

FURTHEE  contrlbutiona  as  under  have  been  received  m  reBponac  to 
the  appeal  made  by  Mr.  Hunter,  the  chairman  of  the  Institution  : — 

.lane  Ellis i'l     0    n        K.  L.  .Toseph f  1    1     0 

K.  H.  Harrison  . .        n  10    6        E.  Williamson         . .         . .        0  10    fi 

Small  ElectricMotors.Lta.        2    t    n       W.  RatolifEe  Small   .         ..      10  in    n 
H.G.  Richardson  4  Co.  ..        110       .Justus  F.ck  ..        3    0    0 

A.  C.  Robinson  . .        0  10    0        British  Elec.  Equip.  Co.  . .        110 


Westinghonse  War  Relief  Fund.— We  have  received  a 

copy  of  the  tinancial  statement  of  the  British  Westinghonse 
Employes'  'War  Relief  Fund  from  Aup-nst.  1914,  to  December  31st. 
1918.  The  total  contribntion^  for  the  period  were  £63.1.'iO,  of 
which  £41.3.59  was  contributed  by  the  employ^.i.  and  £21.791  by 
the  company.  There  waa  paid  ont  to  deppndents  £4.5.097:  set 
sside  for  a  Disablement  and  Dependents'  Fnnd,  £12.764  :  while 
£2  S90  has  been  spent  in  donations  to  local  and  national  funds  and 
Christmas  gifts.  The  number  of  families  in  receipt  of_  weekly 
relief  is  now  820  :  3,nl6  of  the  company's  employes  joined  the 
Force?  :  269  have  lost  their  lives,  and  there  are  117  widows  on  the 
Met.  The  statement  was  adopted  st  a  meetinsr  of  delefirates,  held  in 
the  Women's  Canteen  at  Tiafford  Park  on  February  10th, 
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BUSINESS  NOTES. 

Onr    Letters   from    the    Forces. — In  thanking   us  for 

sending  the  Electrical  Review  to  him  durin};  three  years' 
itbsence  from  home  with  the  Forces,  a  demobili.sed  correspondent 
writes  : — "  I  feel,  in  common  with  other  members  of  the  detach- 
nient  with  which  I  have  been  employed,  that  it  is  due  to  the 
Review  that  we  are  able  to  return  to  'civvy  '  life  without  feeling: 
:>b8olutely  lost,  as  by  its  aid  we  have  been  able  to  keep  mi  fait  with 
developments  in  the  electrical  world.  Havinsr  cooked  Fritz's  goose 
in  the  way  of  fightinjr,  we  are  now  going  to  have  a  good  old  go  at 
him  on  the  commercial  side,  and  we  are  indebted  to  the  Ke\'Iew 
'"or  keeping  us  in  trim  for  this  fight,  which  looks  like  being  as  big 
;i  job  as  the  other." 

Lead. — Messrs.  .Fames  Forster  A  Co.,  in  their  report 
dated  Malch  8th,  state  -.-^ 

No  transactions  have  taken  place  on  the  open  market,  but  considerable 
inisiness  has  been  done  privately  this  week  at  round  about  £28  10s.  for  prompt 

fleliver>-. 

For  March  shipment  £28  is  asked,  and  for  forward  the  price  is  better  b.T  i'2  to 
tS  on  the  week,  there  being  buyers  at  £26  for  May  and  £25  10s.  for  June.' 

Interest  in  the  metal  has  been  decidedly  quickened  by  the  lower  prices,  and 
has  certainly  not  been  lessened  by  the  shutting  down  of  the  Fremantle  Mines 
(Australia)  and  the  threatened  like  action  in  Spain,  owing  in  both  cases  to  the 
cost  of  production  exceeding  price  obtainable;  in  the  latter  case,  combined 
with  political  uni'est.  The  shutting  down  of  the  Spanish  mines  for  any  con- 
siderable time  would  quickly  neutralise  the  existence  of  large  stocks. 

The  large  stock  held  by  the  Government  (now  100,000  tons)  will  continue  to 
weigh  with  buyers ;  but,  on  the  other  hand,  the  consumption  of  lead  will  be  far 
and  away  above  anything  we  have  seen  in  the  past  as  soon  as  the  Government 
Building  Scheme  is  under  way,  and  apart  from  t'hat  an  enormous  increased 
consumption  for  electrical  purposes  and  of  white  lead—the  necessity  of  which 
Ks  felt  in  every  building  and  home  in  the  country — is  bound  to  come.  On  the 
whole,  we  can  see  little  reason  for  lower  prices  unless  the  Government  throw 
their  lead  on  the  market. 

Foreign  Trade. — The  February  Figures.— The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figui'es  : — 

Fehrvary,          Inc.  or  2  mouths,  1919. 

Imports.                         1919.                dec.  Inc.  or  dec. 

&                    £,  & 

Electrical  goods,  &c.  ...       136,8.59  +     80,983  +     26,265 

Machinery       1,269,275  +   162,938  +   770,886 

Exports. 

Electrical  goods,  &c....       246,391  +     89,846  +   244.285 

Machinery       1.5.')4,108  +   228,777  +   700.795 

Prices  Advancing    in  Germany. — It  is  reported    from 

Berlin  that  the  prices  for  raw  materials  and  semi-finished  articles 
used  by  the  electrical  trades  experienced  a  further  increase  in 
February,  and  still  further  advances  have  been  notified  as  being  in 
prospect.  The  higher  wages  also  have  brought  about  an  augmen- 
tation in  the  costs  of  production  of  the  electrical  firms.  Neverthe- 
less, the  Central  Union  of  the  Electrotechnical  Industry,  at  a 
meeting  held  on  February  20th,  decided  to  abstain  from  raising 
prices  on  that  occasion,  but  to  leave  the  matter  until  the  further 
meeting  of  the  Union  later  in  the  present  month.  It  is  then 
expected  that  the  quotations  for  manufactures  will  be  increased 
by  a  very  considerable  extent. 

Trade  witli  Belgium.  —  Apart  from  the  enormous 
quantity  of  raw  materials  .which  will  be  required  in  connection 
with  the  economic  reconstruction  of  Belgium,  a  large  demand  will 
also  arise  for  a  long  time  for  manufactures  of  various  kinds  unti'. 
the  country  is  able  to  reassume  the  pre-war  position  as  a  result 
of  the  rehabilitation  of  th"  works  and  factories  destroyed  or 
rendered  useless  by  the  enemy.  These  circumstances  have  already 
been  appreciated  in  certain  trades  in  Great  Britain,  but  the 
electrical  industry  appears  to  have  made  no  indication  of  desiring 
to  participate  in  the  business.  The  British  Vice-Consulate  at 
Brussels,  for  instance,  has  informed  the  Belgian  public  that 
numerous  British  manufacturers  wish  to  get  into  communication 
with  persons  in  Belgium  who  would  undertake  eventually  to  repre- 
sent them  in  different  parts  of  that  country,  and  those  interested 
have  been  invited  to  forward  applications  to  the  Vice-Consulate, 
together  with  references.  The  list  of  trades  published  by  the 
Consulate,  however,  does  not  include  any  electrical  manufacturers. 
Is  it  to  be  assumed,  therefore,  that  British  electrical  firms  have  no 
interests  to  promote  in  Belgium  .' 

Metal  Prices, — The  Minister  of  Munitions  announced 
hist  week  the  following  increase  in  the  maximum  price  of  tin- 
plate  for  home  sales  as  from  March  1st,  1919  : 

Cole  T,r,plat'.— I.e.  20  y.  14  112  sheets  108  lbs.  3Ss.  lOdJS.  basis,  per  box,  net, 
i.o.t.  at  makers'  works.  " 

The  maxirnum  price  for  home  sales  of  bar  iron,  marked  bars,  rolled  edges 
iron  strip,  sheared  iron  tube  trip,  and  iron  plates  and  sheets,  was  advanced 
.^0s.  per  ton,  on  March  6th. 

A     Rugby     Dinner.— The    supply    department   of    the 

British  Thomson-Houston  Co.,  Ltd..  held  their  annual  dinner  in 
the  Royal  George  Hotel,  Rugby,  on  February  27th.  Mr.  J.  A. 
Phillips  was  in  the  chair,  and  following  on  the  dinner  a  smoking 
concert  took  place.  Mr.  VV.  J.  Cusack,  in  proposing  the  toast  of 
the  department,  made  reference  to  the  amount  of  war  work 
handled  by  the  supply  department,  it  being  stated  that  this 
amounted  to  nearly  twice  the  pre-war  output.  A  welcome  was 
extended  to  those  members  just  returned  from  the  Forces,  two  of 
whom  had  gained  the  Military  Cross,  and  a  vote  of  thanks  was 
accorded  to  the  members  of  branch  offices  who  had  returned  to 
head  office  and  given  a  helping  hand  during  strenuous  years. 


Tlie    Frencli    Electrical    Industry. — The  representative 

trade  associations,  or  chambros  syndicales.  in  France  are  now  being 
given  through  their  respective  presidents,  an  effective  and  per- 
manent representation  in  relation  to  the  Government  authorities, 
and  they  will  thus  be  able  to  set  forth  their  wishes  officially  to  the 
Government  and  with  the  official  recognition  of  their  status  by 
the  latter.  For  this  purpose  the  Minister  of  Commerce  has  decided 
to  group  the  industries  or  trades  in  20  classes,  two  of  which  have 
just  been  constituted.  The  first  group  deals  with  public  works  and 
buildings,  and  comprises  over  2tiO  chambres  syndicales.  The  second 
comprises  electricity,  public  lighting  and  tramways,  and  it  includes 
all  the  chambres  concerned  with  these  branches.  As  the  pro- 
visional bureau  for  this  group  there  have  been  elected,  as  president, 
M.  G.  Cordier,  pre-ident  of  the  Union  des  Syndicats  del'Electricite, 
as  vice-president,  M.  M.  Meyer,  president  of  the  Syndicat  Profes- 
siouel  des  Industries  Electrique.  and,  a.s  members,  MM.  Jnug,  de 
Seynes  Berthelot  and  Masse.  A  combination  of  this  nature  should 
be  of  value  to  the  industry  in  its  relations  with  the  Government 
on  matters  affecting  the  trade.  Besides  being  grouped  officially, 
the  electrical  industry  is  one  of  the  constituents  of  the  Union  of 
Metallurgical  and  Mining  Industries,  Mechanical  Construction, 
Electricity,  and  Accessory  Industries,  and  as  such  has  participated 
in  the  protest  which  has  been  raised  by  the  Union  against  the 
insinuations  recently  matle  in  Parliament  alleging  profiteering, 
together  with  other  charges,  on  the^art  of  the  iron  and  steel, 
mechanical  and  electrical  engineering  and  motor-car  industries 
during  the  course  of  the  war.  The  Union  has  repudiated  the 
charges,  and  states  that  the  industries  in  question  have  worked  in 
perfect  agreement  in  the  general  interest  of  the  country.  The 
Legislative  Chambers  have  now  sanctioned  an  inquiry  into  the 
question,  with  particular  reference  to  the  iron  and  steel  industry. 

Stocks    of     Non-Ferrous     Materials. — The    following 

particulars  are  published  of  the  stocks  (exclusive'of  old  metal  and 
scrap)  in  this  country  in  possession  of  the  Minister  of  Munitions 
on  March  1st.  1919  :— 


Copper 

Spelter  G.O.B. 
,,      refined 
Aluminium 


,'>1,373  tons 
27,414     „ 
8,860    „ 
18,004     „ 


Soft  pig  lead        . .        . .     100,063  tons 

Nickel        2,332    „ 

Antimony  regulus         . .        4,325    „ 


New  French  Company. — La  Societe  des  Constructions 
Electriques  du  Rhone  (Precedes  Dick,  Kerr)  is  the  name  of  a  new 
company  which  has  lately  been  formed  in  Paris,  with  a  capital  of 
£320,000. 

"  Paragon  "  TIiermo-Electric  Ship  Propulsion  (Patents). 

— Mr.  William  P.  Durtnall,  inventor  and  patentee  of  the  above 
system  of  ship  propulsion,  and  speed-reducing  from  high-speed  • 
prime  movers  such  as  steam  turbines  or  internal-combustion 
engines  to  ships'  propellers,  has  asked  us  to  mention  that  certain 
patent  specifications  have  been  since  1912  sold  by  the  Patent  Office 
Sales  Department  (inadvertently),  not  bearing  the  official  stamp  ; 
recently  whilst  travelling  in  France  he  came  across  such  an 
unstamped  document.  Mr.  Durtnall.  on  his  return,  immediately 
took  steps  to  draw  the  attention  of  the  Comptroller-General  to  this 
error,  and  that  official  has  acknowledged  the  matter  by  the  issue  of 
an  officially-stamped  and  signed  document,  a  lithographic  copy  of 
which  we  have  examined  ;  the  patent  refen-ed  to  was  No.  19,903/191 1, 
applied  for  by  a  Swedish  firm. 

New  Works. — It   is   stated   that   the   skating    rink    at 

Stacksteads,  Bacup,  has  been  purchased  by  Mr.  S.  O.  Ashworth,  of 
Waterfoot,  for  the  Ironclad  Switchoear  Co.,  Ltd.,  ele(*rical 
engineers,  of  Manchester,  of  which  he  is  a  director.  It  is  expected 
that  work  will  be  commenced  in  about  two  months'  time,  provided 
the  necessary  machinery  and  shafting  is  procurable. 

Trade  Commissioner   at   Sydney. — The  B.  of  T.  has 

approved  the  appointment  of  Major  G.  Fetherston,  D.S.O.,  M.C.,  as 
Trade  Commissioner  at  Sydney.  The  new  Commissioner  has  had 
much  commercial  experience  in  the  hardware,  shipping,  and  general 
agency  business  in  New  Zealand.  He  will  remain  at  the  London 
headquarters  of  the  Department  of  Overseas  Trade  for  a  short 
period  before  taking  up  duty  in  Australia. 

Export  Restrictions  Relaxed. — The  London  Gazette,  of 
Slarch  7th,  contains  a  notice  of  further  relaxations  of  export 
restrictions. 

Trading  With  the  Enemy. — A  further  list  of  names  of 
bodies  and  persons  in  foreign  countries  with  whom  trading  is 
prohibited,  or  whose  names  have  now  been  removed,  is  published 
in  the  Lv7ulon  Hazette  for  March  7th. 

Excess    Profits    Orders. — The  Board    of    Referees  has 

considered  an  application  by  Messrs.  Stanley,  Wasbrough,  Doggett 
and  Baker,  of  1,  Albemarle  Street,  W.,  on  behalf  of  makers  of 
permanent  magnets  for  an  increase  of  the  statutory  percentage 
respecting  the  business  of  making  permanent  magnets  in  the 
United  Kingdom,  The  Board  has  made  an  Order  increasing  the 
percentage  in  the  case  of  any  trade  or  business  carried  on  or  owned 
by  a  company  or  other  body  corporate,  to  II  per  cent,  with 
additional  percentages  in  the  case  of  other  trade  or  business,  as 
specified  in  the  Order. 

A  similar  Order  made  in  respect  of  the  Chile  Telephone  Co.,  Ltd. 
("  the  business  of  supplyiog  telephone  service  throughout  the 
Republic  of  Chile,  South  America"),  increases  the  percentage  to 
7i  per  cent.,  with  additions  in  specified  cases. 

Exports  to  China. — In  the  London  Gazette  for  March 

7th  there  appears  a  further  list  of  firms,  &c.,  in  China  to  whom 
exports  may  be  consigned.  " 
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Baakraptcy  Proceedings. — Henry  William  Hill,  in- 
strument maker  and  electrician,  58,  Rosaiter  Road,  Balham  Qate 
64a,  Battersea  Rise,  London). — According:  to  the  statement  of 
affairs  lodged  by  the  debtor  in  this  ease  the  gross  liabilities  anjouut 
to  £287,  of  which  £284  are  expected  to  rank  for  dividend.  The 
assets  are  set  down  at  £10,  or  a  deficiency  of  £274.  The  failtire  is 
attributed  by  the  debtor  to  "  decline  of  business  by  reason  of  being- 
unable  to  obtain  materisils  and  labour  owing  to  the  war."  It 
appears  that  in  1910  the  debtor  commenced  business  in  partnership 
with  others  In  South  London,  and  shortly  afterwards  the  business 
was  turned  into  a  limited  liability  company.  Debentures  were 
issued,  but  about  March,  1913.  a  Receiver  was  appointed,  and  the 
debtor  remained  as  manager  for  the  purchaser  of  the  concern.  In 
August,  1913.  debtor  Started  in  partnership  with  another  man,  and 
the  business  of  electrical  engineers  was  carried  on.  The  partner- 
ship was  dissolved  in  August,  1914.  In  the  same  year  the  debtor 
commenced  business  on  his  own  account  as  an  instrument  maker 
and  electrician,  with  a  capital  of  about  £10.  and  that  business  he 
carried  on  up  to  the  date  of  the  Receiving  Order.  Early  in  1917 
debtor  found  he  was  unable  to  obtain  materials  and  labour,  with 
the  result  that  business  declined  and  creditors  began  to  press  for 
payment  of  their  debts.  In  order  to  pay  pressing  liabilities  he 
borrowed  money  from  friends,  and  grzwiually  disposed  of  the  assets. 
At  the  date  of  the  Receiving  Order  a  number  of  creditors  had 
obtained  judgment,  and  he  filed  his  own  petition.  At  the  first 
meeting  of  creditors,  held  on  March  3rd  at  132,  York  Road,  West- 
minster Bridge  Road,  S.E.,  the  matter  was  left  in  the  hands  of  the 
Official  Receiver  to  administer  in  the  usual  way. 

Chaeles  Mayvield,  electrical  engineer,  19,  All  Saints'  Road 
Clifton,  Bristol. — This  public  examination  took  place  at  the 
Guildhall.  Bristol,  on  March  7th.  Debtor  admitted  a  deficiency  of 
£1.342.  He  had  carried  on  business  at  Clifton  since  September, 
1916,  having  previously  been  engaged  in  munition  work  in  London. 
He  understood  invention  and  research  work,  and  his  earnings 
averaged  about  £2  a  week.  Money  was  advanced  for  the  purpose 
of  developing  patents,  and  provisional  specifications  were  lodged, 
but.  owing  to  various  difficulties,  the  patents  were  not  proceeded 
with.  He  had  an  agency  for  music,  art,  and  science,  and  wrote 
some  film  plays  as  well  as  revues.  He  brought  out  some  inven- 
tions, including  a  luminous  candle,  but  they  were  of  no  value 
to  anybody.  The  result  of  his  having  been  in  business  for  upwards 
of  two  years  was  the  deficiency  of  £1,342,  a  loss  of  practically 
£600  per  annum.  He  attributed  his  position  to  heavy  expenses  in 
experimenting  and  developing  his  inventions,  inability  to  develop 
his  electrical  business  on  account  of  the  war,  and  law  costs  and 
interest  on  loans  from  money-lenders.  The  examination  was  ordered 
to  be  adjourned. 

Calcium    Carbide    Order    Suspended.— The    Calcium 

Carbide  Order.  1917,  has  been  suspended  by  the  Ministry  of 
Munitions  as  from  March  7th. 

Catalogues      wanted     for     South     Africa. — Messrs. 

Maytham  Tin  and  Steelwarb.  Ltd.,  of  East  London,  write  as 
follows  under  date  February  10th,  1919  :— "  We  shall  be  glad  if 
through  the  agency  of  the  Electbical  Review  you  can  have  a 
supply  of  catalogues  and  price  lists  sent  us.  We  are  interested  in 
all  lighting  accessories,  heating  and  cooking  utensils  (electrical), 
and  small  motors.  We  particularly  want  to  get  in  touch  with 
makers  of  ironclad  high-voltage  switches,  with  the  cartridge  or 
"Zed"  type  fuses.  Since  the  Armistice  we  have  not  received  a 
single  catalogue,  and.  owing  to  the  smallness  of  stocks  in  hand,  we 
ai'e  anxious  to  refit.  Prices  should  be  quoted  us  for  cash  against 
documents  in  London.  Only  genuine  British  firms  are  wanted. 
No  neutral  or  naturalised  alien  of  any  nationality  need  worry  us." 

Dinner. — A  Victory  dinner  and  concert  was  recently  held 
at  Luton  by  SlESSBS.  L.  Weekes,  Ltd.  (incorporating  the  British 
Electric  Calibrated  Fuse  Co.  and  the  Safetee  Controlling  Appliances 
Co..  Ltd.\  A  large  company  of  employes  and  friends  sat  down  to 
lUnner.  Mr.  Lawrence  Weekes  presiding.  Among  the  toasts  was 
"The  Employes,"  proposed  by  the  chairman.  After  referring  to 
the  important  activities  of  the  concern  during  the  war.  he  said  he 
was  confident  that  they  would  grow  and  succeed  in  Peace  trade 
better  than  they  had  done  in  War  trade.  He  hoped  that  the  em- 
ployes would  continue  to  earn  big  wages  and  bonuses,  but  they 
must  keep  the  output  at  the  maximum.  They  were  now  reduced 
to  a  4  7 -hour  week,  and  he  had  another  idea  of  giving  them  a  com- 
plete Saturday  holiday.  He  was  out  to  make  money  as  well  as  the 
employes.  Establishment  charges  mounted  up  more  than  they 
realised,  and  the  total  was  spread  over  the  amount  of  output. 
They  must  double  the  output,  go  on  employing  more  labour,  and  so 
increase  the  benefits  all  round.  The  toast  was  responded  to  by  Mr. 
W.  Simmons,  the  oldest  employe,  and  Mr.  A.  Thurley.  "  The 
Firm  "  was  proposed  by  Mr.  A.  Smith,  and  responded  to  by  Mr. 
Coom  (a  director),  who,  in  the  course  of  his  remarks,  said  that 
negotiations  were  in  progress  for  new  works,  where  they  hoped  to 
have  their  own  sports  ground,  pavilion,  kc.  The  new  Peace  Trade 
included  foreign  trade,  and  they  must  be  able  to  quote  competitive 
prices  ;  the  lower  the  price  the  greater  would  be  the  work.  He 
announced  that  the  following  Saturday  morning  would  be  a  holiday. 
Other  toasts  were  "  The  Staff  '  and  "  The  Visitors." 

Manufacture  of  Tramcars  in  Australia. — The  Melbourne. 

Brunswick,  and  Coburg  Electric  Tramway  Trust  is  installing  a 
complete  plant  for  the  manufacture  of  electric  tramcars  and 
accessories.  The  Trust  is  proceeding  with  the  construction  of  six 
cars  for  its  own  use,  and  has  an  order  for  eight  cars  for  a  neigh- 
booiin^  municipality.  It  is  estimated  that  a  saving  of  £200  per 
car  will  be  effected  over  imported  cars. 


The  Coal  Crisis  and  Industry. — Last  week-end  the 
foUowiag  notice  was  posted  in  the  works  of  Vickees.  Ltd.,  at 

Sheffield  :— 

The  company  has  not  been  able  to  accumulate  more  than  a  few 
days'  stock  of  coal,  and  if  the  threatened  strike  of  miners  takes 
place  it  will  be  impossible  to  carry  on  in  the  departments  which 
are  large  coal-users.  Other  departments  will  be  kept  going  as 
long  as  possible,  but  the  company  regret  to  have  to  give  notice 
hereby  to  determine  the  services  of  all  workpeople  on  Marchs_22nd, 
1919  ;  and  unless  the  supply  of  coal  is  assured,  engagements  from 
that  date  will  only  be  from  day  to  day." 

The  Daili/  Telegraph  says  that  the  intention  of  this  notice 
is  regarded  as  purely  precautionary.  The  company  wish  to  prepare 
the  men  for  all  eventualities,  but  it  is  not  anticipated  that  any 
such  measures  wiU  be  found  necessary. 

The  Overseas  Trade   Department  and  Exporters.— In 

order  further  to  assist  exporters  to  recover  their  trade  in  goods  of 
which  the  export  is,  or  has  been,  controlled,  and  generally  to  ensure 
that  no  openings  for  trade  are  lost  to  British  exporters'  owing  to 
ignorance  of  existing  export  facilities,  the  Department  of  Overseas 
Trade,  in  concert  with  the  War  Trade  Department,  has  made 
arrangements  for  bringing  to  the  notice  of  exporters,  through  the 
medium  of  the  Press,  trade  journals.  Chambers  of  Commerce,  and 
trade  organisations,  and  by  special  notes  direct  to  firms  on  the 
"Special  Register"  of  the  Department,  information  regarding 
changes  aflFecting  control  over  exports.  Firms  not  already  on  the 
Special  Register  who  desire  to  receive  such  information  direct  from 
the  Department  may  apply  for  admission  to  the  Special  Register  to 
the  Comptroller-General,  Department  of  Overseas  Trade  (Develop- 
ment and  Intelligence).  73.  Basinghall  Street.  E.C.  2.  The  annual 
lea  for  admission  to  the  Special  Register  is  £2  2s..  whip.l>  ---'  "~ 
the  supply  of  the  Board  of  Trade  J----"  -'  '  "'  ,  .^.  , 

It  is  understood  that,'  owing  to  the  necessary  formalities  and 
consequent  delay  '\r.  couueotion  with  the  obtaining  of  export 
licences,  exporters  find  themselves  at  a  disadvantage  when  dealing 
with  orders  requiring  immediate  acceptance.  The  Department 
will,  therefore,  on  request,  undertake  to  ascertain  from  the  War 
Trade  Departm<»at,  and  reply  by  telegram  or  telephone,  at  the 
earliest  possible  moment,  whether  licences  wUl  or  will  not  be 
granted  for  such  orders.  In  the  event  of  an  applicant  being 
promised  a  licence,  he  will  be  enabled  to  deal  with  the  order 
straightaway  with  the  knowledge  that  upon  application  being  made 
formally  to  the  War  Trade  Department  the  licence  will  be  granted. 
Inquiries  should  be  made  by  telegram  rather  than  by  telephone, 
and  should  be  addressed  to  "  Orders  c/o  Advantage.  Stock.  London." 
They  should  give,  in  addition  to  the  name  and  postal  or  telegraphic 
address  of  the  applicant,  the  quantity,  value  and  description  of  the 
goods  comprised  in  the  order,  and  the  name  and  address  of  the 
ultimate  consignee  if  the  goods  are  destined  for  a  neutral  country. 
In  the  case  of  orders  from  Allied  or  British  teiritory,  or  from 
territory  in  the  occupation  of  troops  of  the  associated  Govern- 
ments, the  consignee  need  not  be  stated  :  the  couttry  of  destina- 
tion wUl.  of  course,  need  to  be  given.  A  reply  of  24  words  (Is.  6d.) 
must  also  be  prepaid.  Applicants  are  requested  in  their  own 
interest  to  confine  their  inquiries  to  orders  needing  a  very  urgent 
decision,  since  the  fewer  the  inquiries  the  more  promptly  can 
answers  be  given. 

British  Industrial  Delegation  in  Paris.— Abcording  to 

The  Times,  there  arrived  in  Paris  on  Wednesday,  last  week,  a 
delegation  from  the  Federation  of  British  Industriffi,  who  have 
gone  to  France  to  confer,  under  the  auspices  of  M.  Cfe:nentel  and 
the  British  Ambassador,  with  important  industrial  interests  of 
France.  The  object  of  the  visit  is  to  discuss  the  methals  by  which 
British  industry  can  co-operate  in  the  industrial  reconitruction  of 
France  and  in  dealing  with  post-war  tiade  problems.  Included 
among  the  delegates,  whose  headquarters  are  the  Hotel  Continental, 
Paris,  are  Mr.  G.  H.  Locock,  assistant  director,  F.B.I,  ,  Mr.  S.  P. 
Leigh,  secretary,  F,B.I.  delegation  :  Mr.  G.  F.  Hall,  travelling 
representative  ;  Jlr.  D.  A.  Bremner,  British  Engineers'  Association  ; 
Mr.  D.  S.  Dunlop,  B.E.A.M.A.  :  Mr.  C.  H.  Dade  and  Lord  Vaux  of 
Hairowden,  representing  the  B.E.T.  Co.  and  the  British  Electrical 
Federation  respectively  :  and  many  others. 

Australia  and  British  Goods.— Cables  from  Melbourne 

state  that  a  proclamation  has  been  issued  by  the  Minister  of 
Customs  prohibiting  the  importation  into  the  Commonwealth  of  fU 
goods  other  than  those  of  British  origin. 

Strike. — The  strike  of  transformer  workers  and  semi- 
skilled men  at  the  works  of  Messrs.  Ferranti,  Ltd.,  electrical 
engineers,  HoUinwood,  and  the  British  Westiughouse  Co.,  Ltd., 
Trafford  Park.  Manchester,  has  been  settled,  the  men  who  struck 
in  sympathy  returning  to  work  on  Thursday,  last  week,  pending 
ne"-otiation8.  Later  in  the  day  a  joint  meeting  of  the  local  branch 
of '^  the  Electrical  Trades  Union  and  the  Engineering  Trades 
Employers'  Association  was  held,  at  which  an  agreement  was 
arrived  at,  whereby  the  minimum  rate  for  transformer  workers 
wUl  be  35s.  per  week  on  the  pre-war  rate.  It  was  also  agreed  that 
there  should  be  a  grading  scheme  whereby  the  minimum  should  be 
reached  in  18  months.  The  men  have  been  on  strike  about  a 
month,  and  recently  it  was  decided  to  take  a  ballot  on  the  question 
of  a  general  strike  of  electrical  workers  in  the  city  and  district. 
As  a^result  of  the  agreement,  of  course,  the  ballot  becomes 
inoperative. 

Reconstruction    Problems.— No.   l.')  of    the    series  of 

pamphlets  issued  by  the  Ministry  of  Reconstruction  deals  with  the 
important  subject  of  "  Juvenile  Employment." 
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Anstralian  Copper. — Australian  newspapers  just  to  hand 
show  that  there  wa.<  u  h«ivj-  collapse  of  copper  shares  on  thf 
Sydney  Stock  Excliuns.'o  early  in  January  when  it  was  known  that 
the  contract  of  the  British  Government  with  the  Australian  metal 
producers  for  the  supply  of  copper  had  terminated.  It  was 
estimated  at  that  date  that  the  depreciation  in  the  value  of  8cri|> 
within  a  few  months  had  been  nearly  one  million,  the  chief  being 
in  Mount  Morpran.  which  had  (rone  back  by  £250,000.  Acoordintr 
to  the  Sydney  Sun  for  January  12th,  Mr.  A.  A.  Boyd,  treneral 
manager  of  the  Slount  Morgan  G.M.  Co.,  had  received  advice  from 
the  company's  Melbourne  office  to  the  effect  that  all  attempts  to 
make  a  sale  of  copper  had  been  unsuccessful,  and  that  there  was 
no  immediate  prospect  that  the  company's  output  of  copper  could 
be  disposed  of. 

Mr.  Boyd  said  it  appeared  as  if  the  company  would  be  unable  to 
secure  freight  for  any  of  its  copper  for  the  next  six  months.  It 
also  appeared  that  the  vessels  then  going  to  Australia  were  under 
British  control,  and  would  lift  preferentially  different  materials 
already  purchased  by  the  British  Government.  "  This  means. " 
said  Mr.  Boyd,  '  that  practically  none  of  our  1919  copper  will  lie 
saleable  until  fully  nine  months  after  production,  and  then  almost 
certainly  at  a  lower  price.  For  the  present  it  is  the  intention  of 
the  directors  that  mining  and  treatment  shall  proceed  as  usual. 
How  long  this  might  continue  depended  largely  upon  the  exercise 
of  rigid  economy,  together  with  an  increased  efficiency  in  produc- 
tive operations,  and  on  the  future  of  the  copper  market.  It  was 
only  by  co-operation  on  the  part  of  the  employe  and  employer 
that  the  copper  industry  could  be  successfully  conducted  through 
the  trying  period  ahead." 

Large  Sydney  sharehrokers  endorsed  the  opinion  of  Mr. 
Boyd.  Many  were  inclined  to  think  that  the  market  might  go 
/-'".,lnwer.  unless  the  Federal  Government  was  able  to  arrange 
lortnesaiBw^-  ^— ^;..n  wit,h  the  British  Government  for  delivery 
throughout  this  year.  Mr^  T  i..  .ru.,^on,  chairman  of  directors  of 
the  Hampden-Cloncurry  Co.,  stated  that  his  companv  was  in  a 
similar  position  to  the  Mount  Morgan  Co.  Very  large  quantities 
of  copper  were  awaitinsr  shipment  at  the  Electrolytic  Refining  and 
Smelting  Co.'s  works  at  Port  Kembla.  A.s  soon  as  vessels  arrived 
from  Great  Britain  to  load  Australian  wool,  there  would  be  an 
opportunity  of  clearing  off  this  surplus. 

The  Mount  Cuthbert  officially  stated  that  it  did  not  intend 
to  resume  copper  production  at  present.  It  was  the  intention 
of  the  Board  fully  to  overhaul  the  machinery  and  effect 
extensive  repaiis  while  the  smelter  was  idle.  Practically  the 
whole  of  its  1918  output  of  copper,  which  had  been  electro- 
lytically  refinel,  was  lying  at  Port  Kembla,  but  the  greater 
portion  of  that  tonnage  had  been  paid  for  by  the  British  Munitions 
Department,  and  only  the  November  output  was  unsold. 

Catalogues.— Messrs.     Higgs    Bros.,    Summer     Hill 

street,  Birmingham.— 36-page  illustrated  catalogue  of  their  c.c. 
and  A.c,  electric  motors,  and  c.c.  dynamos.  Specification  informa- 
tion, effecti'-ely  coloured  sectional  views  of  complete  machines, 
half-tone  vews  of  machines  and  parts  thereof,  dimensioned 
drawings,  tabulated  powers,  speeds,  prices,  code- words,  &c.,  are  all 
given.  The  matter  is  set  out  in  a  businesslike  way.  The  list 
contains  particulars  of  new  ranges  of  machines  recently  put  on  the 
market.  7he  firm  concentrate  their  attention  upon  the  design  and 
manufacture  of  electric  motors,  and  they  rightly  claim  to  be 
specialists  on  email  and  medium -sized  machines. 

LiqDi()!ations  and  Dissolutions. — Robertson  Electric 

IiAilps,  ITD.— Winding  up  voluntarily.  Liquidator,  Mr.  J.  Fraser, 
31,  Coptaall  Avenue,  London,  E.G.  Meeting  of  creditors 
March  Ifth. 

Peeby&Co.,  electric  light  fitting  manufacturers  and  electricians. 
21,  Grafton  Street,  London,  W.— Messrs.  R.  Wason,  J.  St.  John 
Smith,  ind  B.  G.  St.  John  Smith  have  dissolved  partnership. 
Debts  will  be  attended  to  by  Mr.  R.  Wason,  who  wiU  continue  the 
business  under  the  same  title  at  the  same  address. 

Under  the  Trading  with  the  Enemy  Amendment  Act,  the  Board 
of  Trade  has  ordered  the  realisation  and  distribution  of  the  assets 
of  the  undermentioned  business  : — 

Calor  Co.,  Ltd.,  133-6,  High  Holbom,  London,  'W.C.— Holders  of  patent 
rights  for  the  manufacture  of  fuel  briquettes.  Controller,  H.  A.  Booty 
14,  George  Street,  Mansion  House,  E.G.  4. 

R.  Wolf,  Ltd.,  7,  Laurence  Pountney  Hill,  London,  E.C.  4., 
engineers  and  merchants.— The  Board  of  Trade  has  ordered,  under 
the  Trading  with  the  Enemy  Amendment  Act,  1918,  the  realisation 
and  distribution  of  the  assets  in  this  case.  Controller,  A.  Danger- 
field,  56,  Cannon  Street,  E.G.  4. 

Government     Electrical    Equipment    to    be    Sold. — 

It  is  announced  that  the  Dispo.^al  Board  of  the  Ministry  of 
Munitions  has  completed  its  organisation  for  the  disposal  of  the 
([uantities  of  electrical  apparatus  and  equipment  that  were  manu- 
factured to  help  win  the  war  and  are  now  becoming  avaUable  for 
the  requirements  of  peace-time  development.  The  electrical 
material  as  it  comes  to  hand  for  purposes  of  sale  will  be  grouped 
under  the  following  headings  : — 

(a)  Lighting  accessories  and  fans ;  (i)  cables :  (c)  bell 
materials  ;  QiT)  electrical  instruments ;  (e)  telegraph  materials  ; 
C/")  telephones,  C.B.  and  magneto  ;  (g)  telephones,  field  and  inter- 
communication ;  (A)  wireless  apparatus ;  (J )  searchlights,  arc 
lamps  and  equipment  ;  (i)  plant. 

Intending  purchasers  should  write  to  the  Disposal  Board  (Elec- 
trical Section,  Caxton  House,  Westminster,  S.W.  1),  stating  in 
which  of  the  above  headings  they  are  interested.  Advice  of 
impending  sales  will  be  widely  advertised  through  the  Press,  and 
notifications  wiU  also  be  sent  direct  to  prospective  purchasers  as 
material  becomes  available. 


Trade   Announcements. — Mr.  A.  Williams  has  resi^edj 

his  appointment  as  resident  engineer  and  manager  to  the  I'rb 
Electric  Supply  Co.,  Ltii.,  Berwick-ou-Tweed,  and  has  coinmenc 
business  as  a  general  electrical  engineer  and  wiring  contractor, 
:W,'High  Street,  Ber»ick-on-Tweed.  He  will  specialise  in  countrj 
house  and  farm  installations  and  general  maintenance.  He  desirerf 
to  receive  lists  and  catalogues  of  complete  lighting  sets,  materinlBl 
and  specialities. 

The  Agricultuual  Elkctbic  Discharge  Co.,  Ltd,,  have 
removed  their  registered  offices  from  Gloucester  to  Birmingham. 
All  communications  should  be  addressed  to  61.  Great  Charles 
Street,  Biruiingham.       • 

Mr.  W.  H.  Browning,  for  the  past  seven  years  employed  by 
Messrs.  White,  Jacoby  &  Co.,  has  left  that  firm  and  opened  an 
electrical  rep.iir  shop  at  7,  Imperial  Mews,  Barking  Road, 
East  Ham,  E.  6. 

As  from  March  24th  all  communications  for  the  GeneR/\i. 
Accessories  Co.,  Ltd.,  should  be  addressed  to  125,  High  Holborn, 
London,  W.C.I. 

Mrs.  Harry  Bibby,  widow  of  the  late  Mr.  H.  Bibby,  electrical 
engineer.  Bold  Street,  Warrington,  is  continuing  the  business. 

Book  Notices. — Tlie  Deiinml  Educa/oi: — Vol.  I,  No.  :>. 

Loudon  :  The  Association.  Pp.  32.  Price  [6d. — The  popularity  of 
this  journal,  and  the  increasing  feeling  in  favour  of  the  Associa- 
tioris  objects,  are  shown  to  a  marked  degree  not  only  by  letters 
from  supporters  in  various  parts  of  the  country,  but  also  by  the 
fact  that  the  rapid  increase  in  the  printing  number,  and  conse- 
quent reduction  in  the  cost  of  production  per  copy,  has  warranted 
the  reduction  in  price  by  one-half.  The  number  before  us  contains 
a  portrait  of  James  Watt,  F.K.S,,  and  among  the  articles  such 
interesting  subjects  as  "  Decimal  Coinage  in  Foreign  Trade," 
"Swiss  Metric  History,"  ''Teaching  Metrics  to  the  Young,"  "  The 
Metric  System  in  the  United  States,"  and  "  Decimals  in  Catalogues  " 
are  dealt  witli.  There  are  also  a  number  of  interesting  notes,  as 
well  a«  some  manufacturers'  views  on  the  desirability  of  the  sub- 
stitution of  the  metric  system  in  place  of  that  in  use  in  this 
country  at  the  present  time. 

The  first  copy  of  ]Vai/,t  and  Means,  the  new  weekly  review  of 
industry,  trade,  commerce  and  social  progress,  published  by  Mr. 
Ernest  Benn,  made  its  appearance  on  March  8th  (6d.).  The  opening 
notes  on  matters  of  the  moment  are  followed  by  editorial  articles 
on  the  mining  industry,  industrial  organisation.  Dope,  and  the 
Recollections  of  a  Glutton.  The  last  of  these  makes  our  hearts 
lighter  and  our  pockets  heavier  as  we  indulge  in  retrospection, 
dreaming  of  the  good  old  days  of  beef-steak  puddings  at  the  popular 
price  of  4d.  We  rise  to  greater  dignity  and  more  seriousness  when 
we  study  the  signed  articles  by  other  men  of  eminence — "Indus- 
trial Councils  :  A  Reasoned  Policy,"  by  the  Right  Hon.  J.  H.  Whitley, 
M.P.  ;  "The  Responsibility  of  Trade  Unions  in  Relation  to 
Industry, "  by  the  Right  Hon.  J.  R.  Clynes,  M.P.  ;  "The  Financial 
Situation,"  by  Sir  George  Paish  ;  and  "How  we  Supplied  our 
Allies  with  Coal,"  by  Sir  Daniel  M,  Stevenson.  Gluttony  or  no 
gluttony,  we  have  before  us  "  a  feast  of  tat  things"  which  should 
satisfy  the  most  voracious  appetite  for  good  matter  on  industrial 
subjects  of  the  first  importance.  We  wish  the  journal,  which  seems  - 
to  us  to  cut  quite  new  ground,  every  success. 

T/ie  Aireraft  Identification  Booh.  By  R.  Borlase  Matthews  and 
G.  T.  Clarkson.  London  :  Crosby  Lookwood  i:  Son.  Price  38.  6d. 
net. — The  popular  interest  in  aviation  justifies  the  appearance  of 
this  book,  which  is  designed  to  assist  the  observer  to  identify  any 
of  the  types  and  makes  of  aircraft  that  he  may  meet  with,  except 
the  latest  British  apparatus,  examples  of  which  have  not  been 
captured  by  the  enemy.  For  this  purpose  analytical  tables  and 
diagrams  are  provided  on  a  uniform  system.  The  subject  is 
admittedly  difficult,  as  the  art  has  progressed  so  far  that  many 
types  emanating  from  different  makers  differ  very  little  in  external 
aspect  ;  however,  the  authors  have  indicated  the  minor  details  of 
construction  by  which  even  these  can  be  distinguished  from  one 
another.  A  mass  of  information  of  a  general  character  is  also ' 
given,  and  it  is  safe  to  say  that  the  student  of  aviation,  whether 
professional  or  amateur,  will  find  the  book  an  invaluable  com- 
panion. 

The  Engineeriixj  Imle.r,  which  for  so  many  years  formed  an 
important  feature  of  the  Engineerinq  Magazine,  has  been  taken  over 
by  the  American  Society  of  Mechanical  Engineers,  which  will 
extend  it  and  make  it  "  the  most  complete  in  the  world.  '  The 
transfer  was  primarily  due  to  the  change  of  name  of  the  magazine 
to  Induxtrial  Management,  together  with  the  corresponding  change 
of  policy  on  the  part  of  that  journal. 

"  Arithmetic  for  Engineers."  By  0.  B.  Clapham.  Pp.  xi -1- 465  ; 
167  figs.     London  :  Chapman  ic  Hall,  Ltd.     Price  7s.  6d.  net. 

Italian  Companies. — The  Societii  Varesina  per  Imprese 

Elettriche  has  decided  to  augment  its  capital  from  7,225,000  lire  to 
12.325.000  lire,  and  to  issue  bonds  to  3,000,000  lire. 

The  following  companies  have  increased  their  capitals  : — Le 
Forze  Idrauliohe  de  Trezzo,  from  6.000.000  to  10,000.000  lire ; 
Elettrica  Milani,  3,000;000  to  10,000  000  lire;  Elettrica  Italia 
Centrale,  10,000,000  to  12,000.000  lire;  'Elettrica  del  Pellino, 
700,000  to  1,000,000  lire  ;  Elettrica  Trevigiano,  1,200,000  to 
2,000,000  lire. 

The  Accomendita  Societa  Eserazi  ed  Applicazioni  Telefoniche  has 
converted  itself  into  a  Societa  Anonima,  with  a  capital  of  1,000,000, 
raisable  to  2,000,000  lire. 

Non-Ferrous    Metal    Industry   Act. — A  further  list  of 

licences  granted  under  this  Act  is  published  in  the  Lundon  Gazettt 
for  March  11th. 
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LIGHTING  AND  POWER  NOTES. 


'  Accrington. —  Alderman   Sprake,    at    a    T.C.    meeting, 

criticised  the  proposal  to  spend  £60,000  on  extensions  at  the  elec- 
tricity works,  and  to  call  in  an  expert  to  advise  on  the  scheme 
suggested.  He  said  an  expert  could  talk  them  into  believing 
almost  anything.  In  view  of  the  proposal  in  favour  of  large 
power-stations,  he  did  not  think  it  was  wise  to  involve  themselves 
in  an  expenditure  of  jE 60,000.  .Uderman  Higham,  replying,  said 
the  department  had  applications  for  connections  to  works 
which  would  take  about  1,000  H.P.  more  than  they  had  available 
at  present.  The  works  compared  most  favourably  with  any 
other  works  in  the  kingdom.  If  they  got  value,  and  were 
meeting  a  necessary  demand,  it  made  no  difference  whether 
the  amount  was  -tilO.OOO  or  £600,000.  The  estimated  saving  to 
Ije  effected  by  the  new  plant  was  expected  to  amount  to  tte  whole 
of  the  interest  and  sinking  fund  on  the  proposed  outlay. 

Australia. — Brisbane. — The  municipality  has  accepted 
the  tender  of  the  City  Electric  Light  Co.  for  the  lighting  of  South 
Brisbane  with  electricity  ;  at  present  the  district  is  lighted  with 
gas. 

NiiW  South  Wales, — A  report  by  the  chief  electrical  engineer 
on  the  proposed  hydro-electric  scheme  in  the  Grafton  district, 
states  that  UiU.OOO  HP,  could  be  developed  in  the  neighbourhood 
of  the  Clarence  River  Gorge,  An  initial  scheme,  to  provide 
6,000  KW„  at  a  cost  of  £240,000,  is  recommended. 

Tasmania. — The  Ulverstone  Council  has  been  authorised  to 
borrow  £1.000  for  the  extension  of  its  E.L.  undertaking. — 
Tendtrx. 

Bacup. — Extensions. — The  Electricity  Committee  has 
been  empowered  to  arrange  for  the  supply  of  electricity  to 
Britannia  QuaiTies,  Tanneries,  &o..  including  agreements  with  the 
consumers  and  the  Whitworth  TJ.D.C.  It  has  also  in  hand  a 
scheme  for  extension  of  supply  to  Victoria  Mill. 

Battle. — E.L.  Scheme. — Mr.  Tasker  has  submitted  to  the 
TJ.D.C.  an  amended  estimate  for  an  E.L.  installation  for  the  town, 
the  outlay  being  reduced  from  £25,000  to  £17.600.  and  the 
revenue  advanced  from  £1,500  to  £3,279;  the  matter  is  to  be 
reconsidered. 

Blackburn. — Proposed  New  Station. — A  deputation 
has  been  appointed  to  interview  the  B.  of  T.  in  support  of  the 
Corporation's  scheme  for  erecting  a  new  generating  station  on  the 
Whitebirk  site.  The  scheme  has  been  in  abeyance  owing  to  the 
war,  but  its  urgency  is  such  that  pressure  is  to  be  brought  on  the 
Board  for  liberty  to  proceed. 

Brandon  (Co.   Durham).— E.L.    Scheme.— The  F.D.C. 

proposes  to  apply  for  powers  to  construct  an  electricity  works  at  an 
estimated  cost  of  £5,500. 

Canterbury.— Price  Increase. — The  T.C.  has  fixed  the 

charges  for  electricity,  from  March  31st,  as  follows: — Lighting, 
flat  rate,  6jd.  per  unit,  maximum  demand  rate,  7d.  aud  3}d.  ; 
outside  arc  lamps,  6d.  ;  motor-generators.  3d.  :  gas  compressors 
for  lighting,  6d.  ;  pciwer  and  heat,  3d. ;  to  power  consumers  there 
is  to  be  a  rebate  of  id.  per  unit  if  over  500  units  per  quarter  are  - 
consumed,  and  Id.  if  over  5,000. 

Colchester.  —  Mains     E.xtensions. — The     T.C.     has 

decided,  subject  to  the  consent  of  the  B.  of  T.,  to  extend  the  elec- 
tricity mains,  at  a  cost  of  £318,  to  the  pumping  station  at  Stanway 
for  the  Lexden  and  Winstree  R.D.C. 

Continental.— Spain. — Strike. — Although   some  minor 

strikes  have  been  settled,  the  electricity  works  are  still  idle,  and 
the  company  announces  that  if  work  is  not  resumed  shortly  it  wiU 
bring  5.000  workmen  from  Great  Britain. 

On  Saturday  last  the  Government  called  up  all  reservists 
who  we  employes  of  the  Canadian  Lighting  Co.,  and  is  taking 
steps  Vo  compel  them  to  return  to  work  as  if  on  military 
service. 

Pnopos«D  National  Supply. — The  Permanent  Electrical 
Commissioi  (a  department  of  the  Ministerio  de  Fomento)  has 
been  direotej  to  report  on  the  possibility  of  the  construction, 
by  the  State,  of  u  national  network  for  the  distribution  of 
electricity. 

Sweden.— .\  new  undertaking  has  been  formed  at  Stockholm 
by  mining  conJerns  interested  in  the  electrical  utilistition  of  water 
power,  with  tae  title  Aktiebola^  Berslagens  Gemensamme  Kraft- 
forwaltning,  tae  capital  being  £250.000. 

Among  the  new  companies  formed  in  Sweden  in  connection  with 
electricity  sivply,  tlie  majority  inten<ling  to  utilise  water  power, 
are:— The  tttervattsbacken^^  Kraft  Aktieholag.  of  Bjurholm  ;  the 
HarlosaorteiB  Elektricitetsverk  AVtieboIag,  of  Harlosa;  the  Bred  by 
Elektriaka  Aitiebolag,  of  Bredby  ;  a.^  the  Hallsta-Rimforsa  Elek- 
trici^-isverk  Aktiebolag,  of  Rimforsi,  '-he  last-named  having  a 
,.ipital  ot  £100,000. 

Italy.— TJk  Societa  Emiliana  di  Esercizi  Elettrici  is  increasing 
its  capital  from  3,1.50,000  lire  to  10,500,000  lire  in  order  to 
defray  the  outlay  connected  with  the  construction  of  its 
hydroelectric  stations  at  three  falls  in  the  provinces  of  Parma  and 
Modena. 

Dartford.— Proposed   Extensions. — The    U.D.C.    has 

applied  for  a  loan  of  £3,500  for  cables,  &c.,  for  the  supply 
of  electricity  to  the  Joyce  Green  works  oJ  Messrs,  Viokers, 
Ltd, 


Ellesmere  Port. — Prov.  Order. — The  Mersey  Power 
Co.  has  informed  the  U.D.C.  that  it  intends  applying  to  the  B.  of  T. 
for  an  order  to  supply  electricity  to  the  works  in  the  district. 

Faversham.— Proposed   New   Plant.— The  electrical 

engineer  has  reported  that  ^  is  impossible  to  fulfil  the  agreement 
to  supply  electricity  to  J.  PoUtxik,  Sons  &  Co.  without  additional 
plant,  and  the  T.C.  has  decided  to  apply  for  a  loan  for  the 
purpose. 

Gelligaer.— Proposed  .Joint  PuROhK^E.— The  Gelligaer, 
Bedwellty,  and  Myuyddislwyn  Councils  art  considering  the 
ptirchase,  jointly,  of  the  Rhymney  Valley  Electricity  and  General 
Supply  Co.'s  undertaking. 

Henley. — Proposed  E.L. — It  is  stated  that  tli%  Council 
is  endeavouring  to  obtain  sanction  to  a  loan  for  an  E.L.  sohen*. 

India. — Bombay  Electrical  Schemes. — Hydro-electrical 

developments  near  Bombay,  in  the  Western  Ghauts,  were  described 
recently  at  a  joint  meeting  of  the  British  and  American  Electrical 
Institutes  of  Bombay,  during  the  Engineers'  Conference. 

In  the  hydro-electric  developments  near  Bombay,  in  the  Western 
Ghauts,  the  highest  land  is  at  the  very  edge  of  the  Ghauts,  with  a 
rapid  descent  toward  the  West,  and  a  very  gradual  one  toward 
the  East.  Near  Lonarla  this  higher  ground  is  broken  in  such  a 
manner  that  water  impounded  in  lakes,  made  by  placing  dams 
across  the  lower  end  of  valleys,  can  be  led  by  open  duct  to  a  fore- 
bay  from  which  the  down-take  pipes  can  be  taken  to  the  power 
house  approximately  1,700  ft,  vertically  below  the  fore-bay.  This 
natural  type  of  development,  comprising  lakes  Gostling,  Sydenham, 
and  Wellington,  is  capable  of  supplying  50,000  H.P,.  or  135  million 
units,  in  Bombay  during  3,600  hours  per  year. 

It  was  realised,  however,  that  this  undertaking  would  be 
insufficient,  and  the  Andhra  project  was  decided  upon,  where  water 
is  to  be  drawn  off  near  the  head  of  the  valley  through  the  scarp  of 
the  Ghauts  by  means  of  a  pressure  tunnel,  with  suitable  surge 
chamber,  the  point  of  draw-off  being  115  vertical  height  above  the 
lowest  point  in  the  river.  The  lake  will  impound  5,000  mUlion 
cb.  ft.  of  water  below,  and  12,500  million  above,  the  draw-off  level. 
This  will  supply  65,000  H.P.  The  Andhra  project  is  ivell  in  hand, 
the  tunnel  being  three-fifths  driven  and  the  foundations  of  the 
dam  completed.  The  transmission  distance  to  Bombay  will  be  5(5 
miles. 

The  investigation  of  this  project  led  to,  and  was  followed  by, 
that  of  the  NOa  Mula.  the  reservoir  of  which  will  be  situated  30 
miles  west  of  Poona.  With  a  development  similar  in  character  to 
the  Andhra  project,  150,000  h,p.  can  be  produced.  The  surveys 
for  this  project  are  completed,  and  the  grant  of  the  concession  is 
now  under  consideration  by  the  Government  of  Bombay.  The 
transmission  distance  to  Bombay  will  be  70  miles. 

Following  the  Andhra  and  the  Nila  Mula  explorations,  and 
based  on  similar  methods  of  development,  came  the  great  Keya 
project  further  down  the  Ghauts  in  a  southerly  direction.  This 
development  is  of  such  magnitude  as  to  supply  300,000  H,P,  day 
and  night  throughout  the  year.  This  is  now  under  survey,  and  is 
expected  to  lead  to  the  creation  of  a  new  and  important  industrial 
centre  where  electrochemical  work  on  a  large  scale  will  be  under- 
taken.— Board  of  Trade  Journal. 

Isle  of  Arran.  —  E.L.  Scheme. — The  Marquis  of 
Graham  is  interested  in  a  scheme  to  supply  the  isle  with 
electricity. 

Kilmarnock. — Year's   Working. — -For  the  year  ended' 

May  16th,  1918,  the  income  of  the  Corporation  Electricity  Depart- 
ment amounted  to  £4.5,940,  compared  with  £33,809  in  the  pre- 
ceding year.  The  expenditure  was  .£25,678,  against  £17,863. 
Capital  charges  absorbed  £20,938  against  £13,721,and  there  has  been 
carried  forward  £5.475,  against  £5,626.  Units  generated  totalled 
12,763.587,  against  10.002.714.  of  which  456  630,  agamst  357.403, 
•were  sold  for  lighting;  9,962,842.  against  7  619,344,  for  power; 
362,769,  against  353,130,  for  traction  :  49.870,  against  36,920,  for 
public  lighting  ;  694.752.  against  560,360,  were  used  on  the  works  ; 
656,247,  against  645,127,  were  used  in  converting  machinery  ;  and 
579,247,  against  423,710,  were  used  in  transformation,  distribution, 
&c..  and  were  unaccounted  for.  The  maximum  load  recorded  was 
3.800  KW.,  against  3,250  K\v.  The  load  factor  wa-s  32'54  per  cent., 
against  29'60.  The  capacity  of  the  plant  wa-s  10,000  KW..  against 
4,500  KW.  The  generating  cost  per  unit  sold  was  •406d  .  and  the 
total  cost  was  ■568d.     The  average  price  received  was  r017d. 

Korea. — Water  Power. — .V  scheme  for  utilising   the 

water  power  of  theSampang  River  for  the  production  of  electricity 
is  to  be  commenced  during  the  next  few  months.  The  scheme  will, 
in  the  tiist  instance,  supply  power  to  a  chemical  works  on  that 
river.  Generating  plant  will  be  installed  in  the  town  of  Sampangli 
and  at  Sokkyoli  and  a  total  of  7,000  h,p,  ls  anticipated.  About 
£10,000  will  be  spent  in  electrical  machinery. 

Leeds. — Prick  Increase. — From  the  next  meter-readings 

the  price  of  electricity  is  to  be  increased  from  40  per  cent,  to  60  per 
cent,  over  pre-war  charges.  The  new  charges  will  be  red.  per  unit 
for  power  and  5jd.  for  lighting.  \ 

Lichfield. — Prov.     Order. — The    Walsall     T.C.     has 

informed  the  R.D.C.  that  it  is  seeking  powers  to  extend  its  area  of 
supply  of  electricity  to  include  portions  of  Hammerwick  and 
Burutwoofl,  in  the  R.D.C.'s  area. 
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London.— HiCKVKY.— The  E!er-.tricity  Ciimaittee  has 
re4>in  udid^l  tli-)  B.O  to  app  y  tor  sa  lotioi  to  a  lo:in  ot  £I6,J00 
for  extensions  in  comection  with  the  eleJtrioicy  uad-irtaltiifr, 
including  switoh^ear,  £9,0".5  :  e.H.t.  cabl»>.  f  11.270  ;  L  T.  feeders, 
£5,370;  motor  converters,  £  10,.S00  ;  a  c  motor,  £2,6J0  :  buildinfra, 
£  5,600. 

The  electricitr  mains  are  to  be  extended  to  RossinRton  Works, 
Rossinston  Street,  at  a  cost  'i^  £200. 

St.  Pascr-A.?. The  P>3.  is  to  invite  plans.  &c..  for  the  erection 

of  blocks  of  flats  <""  *  site  in  Prince  of  Wales  Road,  to  contain 
provision  for  tw,  three,  and  four-room  8elf-containe<l  flats  to  have 
ffas  electricit.'''  ^^*^  ^^^  water  services. 

Lytbam. — Proposed  E.L. — The  U.D.C.  has  appointed 
a  deputatJoQ  to  discuss  with  the  St,  Anne's  Council  the  question  ot 
a  su''t''J'  ^^  electricity  to  Lytham. 

Manchester. — Coal  Supplies. — In  reply  to  a  statement 
that  the  electricity  department  could  not  carry  on  for  three  days  in 
the  event  of  a  coal  strike,  Mr.  S.  L.  Pearce.  the  borough  electrical 
ensineer.  has  stated  that  he  would  not  anticipate  any  diSiculty  in 
maintainintr  the  present  output  for  at  least  a  few  weeks. 

Monkwearmouth. — Motor-G  enerator  Wrecked. — On 

February  27th  a  5.000-volt  motor-jrenerator  was  practically 
wrecked  at  the  Whickham  Street  substation.  By  a  mistake  in 
starting  up.  the  generator  was  switched  full-on  immediately,  with 
the  result  that  one  end  was  completely  smashed.  The  buildinpf 
was  damaged  by  the  flying  metal,  and  the  wood-work  of  another 
generator  in  the  same  building  was  damaged,  but  the  running  of 
the  machine  was  not  affected,  and  the  supply  to  the  district  was 
not  interrupted.     Nobody  was  injiu-ed. 

Rochdale. — Extexsioxs. — The   D.R.   cottoa    mill    has 

asked  the  Corporation  to  arrang-e  for  a  further  supply  of  1,500  KW. 
of  electricity  by  the  end  of  April,  an  additional  1.500  KW.  by  the 
end  ot  July,  and  a  total  ot  7.500  icw.  by  the  end  of  1919.  The 
Corporation  is  seeking  powers  from  the  Director  of  Electric 
Power  Supply  to  enable  it  to  extend  its  plant  to  meet  the  demand. 

Rotherham. — Extensions    of    Supply. — The   borough 

electrical  engineer  has  reported  that  in  addition  to  the  amount  to 
bf  supplied  to  the  Yorks.  E  P.  Co..  the  SheSield  Corporation,  and 
.Messrs,  Steel,  Peech  &  Tozer,  there  is  a  further  demand  for 
It'.SOO  KW..  to  he  connected  by  March  20th.  1920. 

St.    Helens.— PiRCHASE    of    Plant.— The    T.O.    has 

authiirised  the  purchase  of  second-hand  motors  at  the  sale  at  the 
Hay  market  National  Shell  Factory,  Liverpool,  at  a  cost  not  exceed- 
ini;   tSOO  :  also  three  transformers,  at  a  cost  not  exceeding  £9.">0. 

South    Africa.  —  Kingwilliamstown.  —  The    B.C.    is 

considering  a  scheme  for  the  extension  of  its  electricity  under- 
taking, at  a  cost  of  £25,000. — BritUh  and  S.A.  ErpoH  Gazette. 

South     Shields. — Price     Increase. — The     Electricity 

Committee  has  decided  to  increase  the  charges  for  electricity,  except 
for  public  lighting  and  traction,  by  50  per  cent,  over  the  rates  in 
force  in  September.  1918,  as  from  April  1st  next. 

Swansea.^ELECTRiciTY   and   Housing    Schemes. — It 

was  reported  at  a  meeting  of  the  Electricity  Committee  that  the 
cost  of  supplying  electricity  for  driving  haulage  and  other 
machinery  in  connection  with  the  Town  Hill  housing  scheme  would 
amount  to  from  ,£2,500  to  £3,000.  It  was  explained  that  the 
supply  could  be  used  later  to  light  the  houses,  and  the  engineer 
(Mr.  J.  W.  Barr)  was  instructed  to  confer  with  the  Housing  Com- 
mittee on  the  matter. 

Uruguay. — E.L.  Scheme. — The  State  Electrical  Board 
has  decided  to  install  an  electric  lighting  service  in  Villa  Dolores 
(Department  of  Colonia). — •Rerieio  of  the  Rher  Plate. 

United    States. — Survey    of    Power    Eesources. — 

Secretary  Lane  of  the  Interior  Department  has  sent  to  Congress 
requests  for  an  appropriation  of  S50,000  for  a  survey  of  the  power 
resources  all  over  the  United  States,  and  for  an  appropriation  of 
$200,000  for  a  report  on  the  power  supply  for  the  industrial  region 
ot  the  Northern  Atlantic  seaboard,  extending  in  general  from 
Boston  to  Washington.  The  request  for  the  S2O0,0O0  appropriation 
has  been  approved  by  the  Secretary  of  the  Treasury. 

Wateb-Power  Legislation. — The  water-power  conferees  of 
the  Senate  and  House  of  Representatives  have  held  another  meet- 
ing, and  are  again  deadlocked  upon  the  same  question  which  has 
prevented  the  passage  of  a  water-power  Bill  for  five  years — namely, 
the  question  of  the  charge  to  be  made.  Senators  insist  that  no 
charge  shall  be  made  for  the  use  of  water,  on  constitutional 
grounds,  while  the  House  conferees  are  insisting  that  a  proposed 
Federal  Power  Commission  shall  have  the  right  to  make  a  charge 
for  water. — Client,  and  Met.  Engineering. 

Wallasey. —  Proposed  Extensions. — The  Electricity 
Committee  has  applied  for  sanction  to  a  loan  of  £90,000,  for  the 
extension  of  the  electricity  station,  and  the  provision  of  new 
mains. 

Wellingborough.— Extensions.— The  Northampton  E.L. 

and  P.  Co.  has  obtaineithe  sanction  of  the  R.D.C.  to  erect  an  over- 
liead  main  to  supply  additional  power  at  Rushden.  The  supply  of 
power  and  light  to  villages  en  route  is  to  be  considered.  The 
new  riverside  power  station  was  opened  last  week,  and  power  is  to 
be  supplied  to  Irthlingborough  and  other  boot-making  centres  in 
the  district. 


Wigan. — Proposed  Loan. — The  Coriwrntion  has  decided 
to  npijly  to  the  L.G  B  for  sanction  to  borrow  £101,250  for 
extensions  at  the  generating  station. 

Workington. — Prov.  Order. — The  T.C.  has  decided  to 
apply  for  a  prov.  order  Jor  electricity  supply. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Prahran.— Year's  Working. — The  report 

of  the  Prahran  and  Malvern  Tramways  Trust  for  the  year  ended  Sep- 
tember^Oth  last  states  that,  under  agreement  with  the  Trnst,  tlie 
Melbourne  E  S.  Co.  is  to  install  two  500-k\v.  generators.  During 
the  year  0,516,500  units  were  used,  at  an  average  cost  of  1 '307(1. 
The  total  receipts  for  the  year  amounted  to  £201.t)92,  and  the 
working  expenses  to  £148,428.  After  meeting  capn.il  charges,  there 
was  a  balance  of  £ti,lt7.  Car-miles  run  totalled  3,021,021,  and 
28,370,193  passengers  were  carried.  The  total  capital  expenditure 
at  the  end  of  the  year  was  £793,342. 

Barrow. — Proposed  Purchase. — The  T.C.  has  decided 
to  consider  a  report  on  the  question  of  the  purchase  of  the  tram- 
way system  in  the  town  ;  the  Council's  option  to  purchase 
expires  at  the  end  of  this  month,  and  cannot  be  renewed  for 
another  seven  years. 

Meters.— As  the  Council  is  unable  to  obtain  prepayment  meters 
for  certain  temporary  houses,  it  has  been  decided  to  demand  a 
deposit  of  10s. 

Electric  Vehicles.— The  Health  Committee  has  agreed  to 
purchase  two  3J-ton  electric  wagons,  at  ,£1,252  each.  The  Council 
was  informed  that  the  vehicles  would  cost  £200  more  than 
petrol  trucks,  but  the  cost  of  running  by  electricity  would  be  £  200  a 
year  less. 

Continental. — France'. — Railway  Electrification. — 

A  further  step  has  been  taken  in  connection  with  the  inquiry 
which  is  now  proceeding  respecting  the  adoption  of  electric 
traction  on  the  railways.  The  Administrative  Sub-Committee  has 
examined  proposals  for  the  conversion  of  the  systems  of  the  .Midi, 
Paris-Orleans  and  Paris-Lyons-Mediterranee  Railways,  comprising 
a  total  length  of  5,081  miles  (hydro-electric  works,  fixed  trans- 
former stations,  and  rolling  stock),  and  representing  an  estimated 
expenditure  of  £9(;,000.ii00.  The  Technical  Sub-Commission  has 
in  preparation  a  report  recording  the  experience  already  gained  in 
France  and  abroad  in  the  electrificition  of  main  lines.  This 
report,  which  is  intended  to  facilitate  a  comparison  ot  the  various 
systems  of  traction  in  use,  is  to  be  distributed  shortly.  The  report 
will  serve  as  the  basis  for  discussion,  which,  after  being  verified 
by  the  representatives  of  the  Special  Committee,  will  lead  to  a 
decision  as  to  the  best  method  of  traction  for  the  French  main 
lines  of  railway. 

Italy.  —  A  Government  decree  has  authorised  the  Sooieta 
Anonima  per  Imprese  Elettriche  Piaoentine  to  construct  and  work 
an  electric  tramway  in  the  city  of  Piacenda. 

Dewsbury. — Proposed  Extensions. — The  Electricity 
and  Tramways  Committee  has  decided  to  submit  to  the  L.G.B. 
revised  estimates  for  the  construction  ot  the  proposed  Dewsbury 
Moor  and  Shaw  Cross  tramways,  and  linking-up  line,  as  follows  : — 
Dawsbury  Moor,  £51,393;  Shaw  Cross,  £53,486;  Market  Place, 
£2.723. 

Dublin. — Tramway  Manager  Fined. — In  the  Dublin 
Police  Court,  Mr.  6.  Marshall  Harriss,  general  manager,  Dublin 
United  (Electric)  Tramways  Co.,  was  fined  Is.  for  the  over- 
crowding of  a  tramcar,  and  the  conductor  of  the  car  was  cautioned. 
The  magistrate,  Mr.  Lupton.  said  the  people  who  stood  in  the  cars, 
and  caused  the  overcrowding,  were  those  who  ought  to  be 
prosecuted. 

Edinburgh.  —  Tramway  Electrification. — In  con- 
nection with  the  proposal  for  the  electrification  ot  the  tramway 
system,  when  it  is  transferred  to  the  Corporation,  v  deputation 
from  the  Tramway  Committee  is  to  visit  London  to  inquire  into 
the  operation  of  the  conduit  system. 

India. — Railway  Electrification- — Two  great  rail- 
ways which  terminate  at  Bombay  are  now  seriously  considering 
the  electrification  of  their  local  serMces  and  Ghaats  traflic,  which 
should  result  in  very  extensive  electrical  engineering  applications. 
It  is  now  generally  admittel  that  existing  condifons  render  this 
necessary,  as  a  means  ot  enabling  them  to  cope  witi  the  increased 
traflic  in  the  near  future. — Board  of  Ti-ci/te  Juui-md. 

Kirkcaldy. — Rail  Weldij.'*. — The  Tramwiy  Committee 

has  recommended  the  T.C.  io  purchase  rail-weldiig  plant  and  a 
motor-generator,  with  mJ.i?netic  clutch,  at  a  cost  of  ei.s;- 

Year's  Working,- -There  was  a  net  d-ficiency  on  the  oper,*;qQg 
of  the  Corporation  tramway  undertaking,  for  Jhe  year  ende.. 
May  15th  last  of  £',*,35(;.  against  £3,163  in  the  r-evinus  year.  The 
revenue  was  £11,!  15,  against  £9.201  ;  and  working  expanses  were 
£10  005  ao-ainst  £8,019;  interest  accounted  for  £1,863,  against 
£  1  650  •' sinking  fund  charges  for  £l,iol,  against  £1,409;  and 
depreciation  for  £1,160.  the  same  as  for  1916-7.  Passengers 
carried  totalled  2,990,539,  against  2,483.155  ;  245,828  car-miles 
were  run,  against  239,290  ;  and  362,769  units,  against  353,130, 
were  used.  The  total  operating  costs  per  car-mile  were  9'767d., 
against  8-073d. ;  and  the  average  revenue  per  car-mile  was  10'88d., 
against  9'23d. 
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London  Electric  Railway  Co. — Extension  of  Time. — 

ApplicHtiou  has  been  maie  by  ihe  Londoa  Electric  Railway  Co.  to 
the  B.  of  T.  for  an  order  to  extend  the  time  for  the  construction  of 
the  tube  railway  from  Hampatead  to  Edgwai'e. 

Monmouttisliire. — Western  Valleys. — Railless  Electric 

Traction  Act.  I'.tlS,  and  Extension  Order,  1914.  The  B.  of  T. 
has  extended  the  time  for  the  completion  of  the  trolley-vehicle 
equipment  for  a  further  period  of  12  months. 

Peterborougii.  —  Proposed    Light    Railway. —  It    is 

proposed  to  construct  a  light  railway  from  Kimboltou  to 
Peterboroufrh. 

Prescot. —  Proposed     Purchase. —  Subject     to     the 

approval  of  the  B.  of  T.  and  the  Lig'ht  Railway  Commissioners, 
the  Tramways  Committee  has  agreed  to  purchase  the  undertaking 
of  the  Liverpool  and  Prescot  Light  Railway  Co.,  for  £18,000,  as 
from  June  Huth  next. 

Smoking  on  Duty. — According  to  the  daily  Press,  the 

Commissioner  of  Police  has  been  asked  by  the  London  and 
Provincial  Union  of  Licensed  Vehicle  Workers  to  allow  tramcar 
drivers  and  conductors  to  smoke  while  on  duty,  and  he  has  promised 
to  obtain  the  views  of  the  tramway  authorities. 

Suuth  Siiields. — Year's  Working. — The  annual  report 

of  the  Corporation  tramway  undertaking  shows  a  revenue  for  the 
past  jear  of  £.il,276,  an  lucrease  of  £J',2S8  over  the  preceding 
year.  The  expenditure  increased  by  £7.329,  this  amount  including 
iJo.OOO  reserved  tor  repairs  to  permanent  way  and  overhead  equip- 
ment. The  wages  bill  increased  by  £l,9iO.  After  providing  for 
interest  and  redemption,  there  was  a  balance  of  £4,755,  of  which 
£4,350  has  been  placed  to  the  credit  of  the  borough  rate.  The 
Committee  recommend?  the  Cotmcil  to  apply  for  sanction  to  a  loan 
of  £2t),UOU  for  extensions  in  Mile  End  Road  and  Harton  Road. 

New  Plant. — The  T.C.  has  agreed  to  apply  for  L.G.B.  sanction 
Ui  a  loan  of  £1,450,  for  the  provision  or  four  generators  for 
rluuging  the  three  municipal  electric  vehicles. 

Stockport. — Proposed   New  Service. — The  Tramways 

Commitiee  h;is  appointed  a  Sub-Committee  to  arrange  terms  with 
the  Manchester  Tramways  Committee  for  a  tramway  .service  from 
Manchester  to  Stockporc,  ((«  Reddish. 

Raillkss  Traction. — The  Tramways  Committee  is  considering 
the  question  of  replacing  the  railless  tramway  system  on  the 
I  ilfi'iion  iDUte  by  motor-'lnises. 

St.  Helens. — Tramways    Purchase. — The  T.C.    takes 

over  the  tramway  system  from  the  company  this  year,  and  has 
resolved  to  enter  into  negotiations  with  the  company  for  the  pur- 
chase of  the  company's  tramoars.  Tlie  Council  also  decided  that  a 
general  manager  o£  the  tramways  be  appointed,  and  that  an 
advertisement  be  issued  inviting  applicAtious. 

A  Sub-Uommittee  was  appointed  to  obtain  and  consider  inform- 
ation as  to  comparative  costs  of  the  running  of  tramcars,  motor- 
'buses,  electric  'buses,  railless  trolley-'buses,  and  the  cost  of  road 
repairs. 

Thames    Valley. — Floods. — Portions    of    the    Thames 

\  ;il  ley  are  still  flooded,  and  tramway  cars  were  held  up  on  Friday  last 
at  Kaynes  Park  on  the  route  between  Tooting  and  Hampton  Court. 

Tramway  Men's  Wages.— At  a  meeting  at  the  Ministry 

of  Labour,  on  Thursday  last  week,  between  the  representatives  of 
the  employers  and  the  National  Transport  Workers"  Federation, 
considerable  progress  was  made  towards  a  settlement.  An  agree- 
ment on  the  wages  question  was  practically  reached  a  fortnight 
before,  and  it  is  now  stated  that  the  employers  submitted  proposals 
•which  admitted  the  principle  of  a  44-hour  week,  but  accompanied 
by  certain  conditions.  A  further  meeting  is  to  be  held  on 
jiarch  18th. 

Wakefield. — Extensions  Scheme  Abandoned. — A  Sub- 
committee has  reported  that,  owing  to  the  prohibitive  cost  of 
materials,  the  proposed  tramway  extensions  to  Alventhorpe  and 
Flanshaw  are  impossible  at  present. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Cable  Delays. — According  to  a  statement  appearing  in 

the  Australian  newspapers  just  to  hand,  it  was  stated  by  the  Acting 
Prime  Minister  early  in  January  that  during  the  preceding  few 
months  the  Government  had  been  obliged  to  take  important  in- 
formation from  the  newspaper  telegrams,  (rovernment  messages 
often  took  three  or  four  days.  A  member  of  the  House  of  Repre- 
sentatives said  that  private  cable  messages  took  as  long  as  six 
weeks.  Another  speaker  urged  that  better  business  arrangements 
for  the  dispatch  of  information  of  great  value  to  the  industrial 
world  should  be  made  in  England,  where  there  was  a  High  Com- 
missioner with  a  large  staff. 

According  to  the  Eceninrj  Xeics  Mr.  Hughes  has  cabled,  informing 
■  VVatt  that  the  Marconi  Co.  has  offered  to  erect  full-power  stations 
Understo''"''  "''P^^l^  of  communicating  with  Great  Britain.  It  is 
Pacific  cable    *'  *''  objection  has  been  raised  to  competing  with  the 


Cable  Repairs. — The  Guam-Manila  and  Manila-Hong- 
Kong  cables  have  been  repaired.  Cable  communication  with  the 
Philippines,  Hong-Kong,  China,  and  Siberia  via  Commercial  Pacific 
Cable  has  been  restored. — T.  and  T.  Age. 

Canada. — A    resumption    of    the    commercial    wireless 

service  between  this  country  and  Canada  is  announced  by  the 
Marconi  Co.  Permission  has  not  yet  been  given  for  transmission 
of  messages  to  the  United  States. 

From  March  10th  wireless  telegrams  at  the  full  ordinary  rate  for 
places  in  Canada  may  be  .filed  at  the  Marconi  Co.'s  offices,  or  at 
any  postal  telegraph  office  in  the  United  Kingdom. 

Spain, — Marconi's    Wireless   Telegraph   Co.,    Ltd.,    has 

been  authorised  to  establish  commercial  wireless  communication 
with  Spain,  as  from  March  18th.  Telegrams  should  be  filed  at  the 
company's  oflices  or  at  any  postal  telegraph  office  in  the  U.K.  The 
charge  per  word  will  be  2Jd..  with  a  minimum  charge  of  lOd.  per 
telegram.  This  represents  a  reduction  of  id.  per  word  on  the 
present  cable  charges. 

Telegraph  Censorsliip. — The  (xovernments  of  the  U.S.A., 

Canada,  and  other  parts  of  the  Empire,  have  withdrawn  their 
control  of  cable  and  wireless  messages.  All  regulations  concerning 
the  censorship  of  wireless  messages  to  and  from  ships  in  the  West 
Atlantic  and  Pacific  have  been  removed  by  Canada  and  the  U.S  A. 
The  same  rule  applies  to  commercial  coast  stations,  while  the 
restrictions  regarding  code  and  cipher  messages  have  also  been 
abandoned. 

An  agreement  between  the  U.S.A.  and  Great  Britain  abolishes 
the  double  censorship,  and  telegrams  in  future  wOl  be  censored 
solely  in  their  country  of  origin.  The  new  arrangement  comes  into 
force  on  March  13th. 

Telegraph  Communications  Board. — The  Postmaster- 
General  in  a  written  answer  to.  Sir  Henry  Xornian,  states  that  he 
is  aware  of  the  steps  taken  by  the  French  and  American  Govern- 
ments in  the  erection  of  State  owned  high-jiower  wireless  tele- 
graph stations  in  France  and  America.  As  regards  the  question  of 
taking  similar  steps  in  the  British  Empire,  he  says  that  the  War 
Cabinet  has  recently  appointed  a  Telegraph  Communications 
Board,  with  Lord  Milner  as  chairman,  whose  duty  it  will  be  to 
consider  this  question  as  early  as  possible. — 'The  Times. 

Wireless    Telegrapliy.  —  Mr.    Roy   A.   Weagant,   cliief 

engineer  of  the  Marconi  Co.,  announced  at  a  recent  meeting  of  the 
Institute  of  Radio  Engineers,  New  York,  that  he  had  discovered  a 
ilevice  eliminating  "  static"  trouble  from  the  operations  of  wii-eless 
telegraphy.  The  essence  of  the  invention  was  founded  on  realisa 
tion  that  static  waves  move  in  a  vertical  direction,  consequently 
perpendicular  to  wireless  waves.  This  f.ict.  he  explained,  makes 
possible,  by  a  proper  arrangement  of  electrical  circuits  in  receiving 
instruments  located  between  two  aerial  loops,  to  balance  out  or 
cancel  static  currents  which  have  been  received  at  different  times 
in  the  two  loops,  and  are,  therefore,  out  of  phase,  and  remain  in 
circuits  operating  wireless  receivers,  which  record  incoming 
messages.  Practice,  he  added,  had  shown  elimination  of  static 
influence  by  the  device  to  bo  not  a  matter  of  chance,  but  reliable  and 
consistent.  Prof.  Michael  I.  Pupin,  of  Columbia  University,  con- 
siders the  invention  a  distinct  accomplishment  and  a  great  step 
forward. — Erening  Standard. 

West    Indies. — Marconi's   Wireless    Telegraph   Co.  has 

been  authorised  to  transmit  wireless  telegrams  at  the  full  ordinary 
rate  for  Bermuda,  British  West  Indies,  and  British  Guiana.  Such 
telegrams  may  be  filed  at  the  company's  offices  or  at  any  postal 
telegraph  office  in  the  U.K. 

Wireless    Telephony. — The    Ilomimj    Post    announces 

that  Mr.  Daniels,  Secretary  for  the  United  States  Navy,  had  a  con- 
versation on  Tuesday  by  wiieless  telephone  with  a  pilot  flying  by 
aeroplane  from  Washington  to  Hampton  Roads,  and  communication 
was  established  at  a  distance  of  over  150  miles. 

According  to  the  Daily  Telcgruph  plans  are  under  way,  say 
Marconi  officials,  for  the  installation  of  a  wireless  telephone  system 
between  Lordon  and  New  York. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  date  giren  in  pureiitlw.U'K  at  the  caul  of  the  paragraph  indicates 
the  isHue  of  the  ELECTRICAL  Review  in  which  the  '"Official 
Xotirp^'  appeoreiJ.')  * 

OPEN.'     , 

Australia.— Sydney. — .June  9th.     City  Council.  Supply 

and  erection  of  power-house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney.* 

May  19th.  Municipal  Council.  Boiler-house  equipment.  Speci- 
fications, on  February  I7th,  from  Messrs.  Preece,  Cardew,  Snell  and 
Rider,  8,  Queen  Anne's  Gate,  S.W.     (January  31st.) 

April  28th.  Municipal  Council.  Power  transformers.  Electrical 
Engineer,  Town  Hall,  Sydney. 

Queensland. — March  26th.  P.M.G.'s  Department.  Telegraph 
and  telephone  material,  schedules  447/451  and  453.  (February 
2)  St.) 

May  15th.  Department  of  the  Treasury,  Brisbane,  h.t.  switch- 
board, storage  battery  and  motor-generator  set  for  the  Electric 
Power  House,  Inkerman  Irrigation  Area,  Townsville.  Specifica- 
tions from  the  Hydraulic  Engineer,  Brisbane. 
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Aylesbury.  —  Corpration  Electricity  Department.  One 
1,000-KW.  (feiierutiiisr  set  iKimplete  ;  two5liO-KW.  rotary  converters. 
iFebruary  14th.) 

Bradford. — March  22nd.  Corporation.  Steel  girder 
tramrails.  tiebars.  bolts,  ic,  copper  rail  bonds,  ia;.  Mr.  W.  H.  S. 
Dawson,  City  Engineer. 

Dublin. — March  19th.  B.  of  G.  Supply  of  electrical 
fittinps  for  three  or  six  months.  Specification  from  the  office  ot 
Master  of  the  Workhouse. 

Ipswich.  —  Corporation  Electric  Supply  Department. 
Pipework  in  connection  with  the  new  steam  turbine.  (See  this 
issue.*) 

London. — Marceh  27th.  West  Ham  Union.  B.  of  (^i.  Six 
months  supply  of  electrical  fittings.  Mr.  T.  Smith,  Clerk  to  the 
Guardians.  Union  Road,  Leytonstone,  E.ll. 

Okficb  of  Works.— One  300-kw.  Belliss  generating  set,  or  two 
150-KW.  Belliss  generating  sets.     (See  this  issue.) 

Warrington. — ilarch  19th.  B.  of  G.  Electrical  goods 
for  three  months.     Mr.  A.  Bottomley,  Clerk,  Bewsey  Chambers. 

*A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  k  Intelligence),  London. 


CLOSED. 

Bradford. — Tramways  Committee  : — 

26  tramcai-s.  complete,  at  £1,980  each ;  62  traction  motors,  complete  with 
controllers,  resistances  and  circuit  breakers,  at  £246  each. — Dick,  Kerr 
and  Co.,  Ltd. 

25  tramcar  trucks,  at  £167  158.  each.— Boving  Engineering  Works. 


Sunderland. 

Wednesday  :— 


Electricity    Committee.      Accepted     on 


FORTHCOMINQ     EVENTS. 


Physical  Society  of  London.— Friday,  March  14tb.  At  6.30  p.m.  At  the 
Imperial  College  of  Science,  South  Kensington,  S.W.  Paper  on  "Some 
Characteristics  of  the  Spark  Discharge,  and  its  Effect  in  Igniting  Explosive 
Mixtures,"  by  Mr.  O.  C.  Paterson  and  Dr.  N.  Campbell. 

Boyal  Institution  of  Great  Britain -Saturdays,  March  16th  and  22nd.  At 
Albemarle  street,  W.  AtSp.m.  Lectures  on  "Spectrum  Analysis  and  its 
.Application  to  Atomic  Structure,"  by  Sir  J.  J.  Thomson,  F.R.8. 

Boyal  Society  of  Arts. -Monday,  March  17th.  At  4.30  p.m.  At  John  Street, 
Adelphi,  \V.L'.    Cantor  lecture  on  "  Fuel  Economy,"  by  Prof.  W.  A.  Bone, 


F.R.i 


(Lee 
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Wednesday.  March  19th.    At  4.30  p.m.    At  John  Street,  Adelphi,  W.C. 

Paper  on  "  The  Distribution  of  Heat,  Light  and  Motive  Power  by  Gas  and 

Electricity,"  by  Sir  Dugald  Clerk,  F.R.S. 
Jonior  Institution  of  Englneers.-l  riday,  March  14th.    At  7.S0  p.m.    At  89, 

Victoria  Street,  S.W.    Paper  on  "  A  History  of  the  Locomotive,"  by  Mr.  E. 

Hooper. 

(Norlb-Easlem    Section).— Tuesday,  March    18th.     At   the  Mining 

Institute,  Newcastle.  At  7.15  p.m.   Paper  by  Mr,  E.  F.  Oaktord. 
National  Association  of  Supervising  Electricians.— Tuesday,  March  16th. 

At  7  p.m.    At  St.  Bride's  Institute,  Ludgate  Circus,  E.C.    Paper  on  "  A.C. 

Induction  Motors,"  by  Mr.  J.  M.  Seddon. 

Illuminating  Engineering  Society.— Tuesday,  March  18th.  At  7.30  p.m.  At 
the  Trocad(^ro  Restaurant,  Piccadilly,  W.    Tenth  anniversary  dinner. 

Liverpool  Engineering  Society.— Wednesday,  March  19th.  At  8  p.m.  At 
The  Royal  Institution,  Colquitt  Street.  Paper  on  "  Welfare  Work,"  by  Mr. 
'I.  A.  Davenport. 

Industrial  Beconstrnction  Council.— Wednesday,  March  19th.  At  the 
Saddlers'  Hall,  Cheapside,  E.C.  Lecture  on  "  The  Functions  of  Govern- 
ment in  Relation  to  Education,"  by  the  Rt.  Hon.  H.  A.  L.  Fisher,  M.P., 
President  of  the  Board  of  Education. 

Chemical  Society.— Thursday,  March  20th.  At  8  p.m.  At  Burlington  House, 
Piccadilly,  W.  1.    Ordinary  scientilic  meeting. 

B  Ifast  Association  of  Engineers.— Thursday,  March  20th. '  At  7.45  p.m.  At 
the  Municipal  Technical  Institute,  College  Square.  Paper  on  "The 
Improvements  of  Towns  and  Houses,"  by  Mr.  P.  C.  Cowan. 

InsUtation  of  Electrical  Engineers.— Monday,  March  17tli.  ,At  the  C'bar. 
tered  Institute  of  Patent  Agents,  High  Holborn,  W.C.  At  7.80  p.m.  In- 
formal meeting.  Discussion  on  "The  Future  of  Trade  Unions  as  Affecting 
the  Engineering  Industry,"  introduced  by  Mr.  F.  Pooley. 

Thursday,  March  20th.  At6  p.m.  At  the  Institution  of  Civil  Engineers, 
Gt.  George  Street,  S.W.  Discussion  on  Mr.  Addenbrooke's  lectures  on 
"  Dielectrics  in  Electric  Fields." 

Friday,  March  21st.  At  1,  Wimpole  Street.  W.  I.  Al  8  p.m.  Joint 
meeting  with  the  Royal  Society  of  Medicine  (Electrical  Section). 
Papers  on  "  Some  Notes  on  Electrical  Methods  of  Measuring  Body  Tem- 
peratures," and  "  Some  Notes  on  the  Electro-Cardiagraph."  by  Mr.  R.  S. 
Whipple. 

(Scottish  Centre).— Tuesday,  March  18th.  At  207,  Bath  Street,  Glasgow . 
At  7.30  p.m.  Discussion  on  "  Regulations  for  Arc  Welding,"  and  on  the 
President's  Address  to  the  Territorial  Centres. 

(Students'  Section).— Tuesday,  March  18th.  At  7  p.m.  At  Finsbury 
Technical  College,  Leonard  Street,  E.C.  Experimentally  illustrated 
lecture  on  "  Oscillatory  Electric  Discharges,"  and  also  an  "  Exhibition  of 
Ancient  and  Modem  Iliuminants,"  by  Mr.  R.  P.  Howgrave.Graham. 
InsUtation  of  Mechanical  Engineers.-Friday,  March  21st.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  Paper  on 
"Jig  Tools  and  Special  Machines  with  their  Relation  to  the  Production  of 
Standardised  Parts,"  by  Mr.  H.  C.  Armitage. 


Manchester  Association  of  Engineers.- Saturday,  March  22nd.  At  the 
Grand  Hotel.  At  6.30  p.m.  .Annual  meeting.  Paper  on  "  Development  of 
Reinforced  Concrete,"  by  Mr.  B.  Taylor. 


NOTES. 


National  Electricity  Supply. — The  hon.  secreUiry  of 
the  lucorporateJ  Municipal  Electrical  Association,  Mr.  H.  Faraday 
Proctor,  has  sent  a  circular  regarding  the  "  Ministry  of  Ways  and 
Communications  Bill."  to  all  members  of  Parliament,  stating  that 
the  Association  views  with  very  grave  concern  the  proposal  that 
the  future  control  of  electricity  supply  be  taken  out  of  the  hands 
of  the  Board  of  Trade  and  be  placed  under  the  control  of  the 
Ministry  of  Ways  and  Communications.  It  is  inferred  from  an 
answer  given  recently  by  the  Parliamentary  Secretary  of  the 
Board  of  Trade  that  the  Bill  to  give  effect  to  the  recommendations 
of  the  Electric  Power  Supply  Committee  has  been  drafted,  and  it 
is  urged  that  legislation  as  framed  on  the  recommendation  of  that 
Committee  should  procted  immediately,  viz..  before  any  decision  is 
reached  to  transfer  tlie  control  of  the  electricity  supply  industry 
to  any  other  Ministry. 

"  As  the  consumption  of  coal  by  railways  is  only  (<  per  cent,  of 
the  total  home  consumption,  whereas  the  consumption  by 
factories  is  3r8  per  cent.,  mines  lO'fi  per  cent.,  iron  and  steel 
industry  16'4  per  cent.,  and  the  domestic  user  18'5  per  cent.,  the 
consumption  of  electricity  by  railways  is  never  likely  to  exceed,, 
say,  10  per  cent,  of  the  national  electricity  supply  in  aggregate. 
In  view  of  the  foregoing  figures  it  is  difficult  to  see  how  the 
interests  of  the  general  manufacturing  community,  ivho  are  by 
far  the  largest  users  of  electricity,  can  be  adequately  protected  by 
the  proposed  Ministry  of  Ways  and  Communications,  whose  pre- 
dominating interest  will  undoubtetlly  be  railways.  It  is  there- 
fore strongly  urged  that  the  control  of  the  electricity  supply 
industry  should  be  vested  in  that  department  of  the  (iovernment 
most  closely  in  touch  with  the  general  trade  of  the  country, 
namely,  the  Board  of  Trade.  To  place  the  future  control  of  the 
electricity  supply  in  the  hands  of  a  Ministry  whose  chief  interests 
is  centred  in  the  railway  system  of  the  country  would  be  most 
inappropriate,  and  a  menace  to  other  industrial  and  domestic  users 
whose  interests  are  many  times  greater  than  those  of  railways.' 

"  Every  endeavour  should  therefore  be  made  on  the  second 
reading  of  the  BUI  to  secure  the  elimination  of  those  portions 
relating  to  electricity  supply  contained  in  Sec.  2  and  Sec.  6." 

A  Government  Rolling  Mill. — An  interesting  article  in  the. 

Eiiyineer  describes  the  Government  rolling  mill  at  Weston  Grove, 
Southampton.  Since  the  Armistice  the  mill  has  been  employed, 
temporarily,  on  the  melting  of  scrap  metal  returned  from  France, 
and  is  turning  out,  for  disposal  to  the  trade,  standard  Government 
brass  ingots  of  guaranteed  analysis.  At  the  height  of  its  activity 
it  was  producing  21i  million  brass  and  mi  million  cupro-nickel 
cups  per  week,  without  resorting  to  night-shift  working.  The 
maximum  number  of  employes  was  2.200,  of  whom  two-fifths  were 
women.  The  first  excavating  work  on  the  site  was  started  in  May, 
1916,  and  by  November  of  that  year  the  first  machines  were  at 
work.  The  factory  has  its  own  power  station,  which  is  situated 
near  the  shore  and  jetty.  It  contains  two  turbo-alternators  ;  one 
set  by  the  British  Thomson-Houston  Co.  and  the  other  by  Messrs, 
Eraser  &  Chalmers  and  Messrs.  Siemens.  Both  sets  are  similar, 
running  at  3,000  R.P.M.,  and  generating  3,000  KW.  at  3,300  volts, 
three-phase.  The  turbine  and  switchboard  attendants  are  women 
who  carry  out  the  routine  duties,  but,  in  the  event  of  difliculty, 
the  shift  engineer  is  at  once  summoned.  Within  the  turbine  room 
itself  is  a  transformer  house,  where  the  voltage  is  stepped  down  to 
440  volts.  There  are  similar  stations  elsewhere  in  the  works.  The 
L.T.  current  is  used  for  lighting  and  driving  the  smaller  motors  ; 
while  the  larger  motors  exceeding  300  H.P.,  such  as  those  driving 
the  sets  of  rolls,  are  operated  by  H.T.  current.  The  boiler  house 
contains  five  Stirling  boilers  fitted  with  under-feed  stokers,  and 
each  capable  of  generating  25,000  to  30  000  lb.  of  steam  per  hour. 
The  coal  is  supplied  to  the  boilers  from  overhead  concrete  bunkers, 
fed  by  a  belt  conveyor,  and  in  its  descent  is  passed  through  auto- 
matic weighing  machines.  Without  alteration  to  the  grates,  coke 
dust  to  the  extent  of  25  per  cent,  of  the  total  fuel  supplied  to  the 
boilers  has  been  used  quite  successfully. 

Industrial   Foremen    Visit    Westinghouse   Works. — On 

Saturday  afternoon,  the  8th  inst.,  a  party  numbering  upwards  of 
300  of  the  leading  representatives  and  foremen  of  eight  important 
engineering  firms  in  the  district  were  received  and  entertained  by 
the  British  Westinghouse  Co..  at  Trafford  Park.  The  function  was 
organised  by  the  Westinghouse  Foremen's  .-issociation.  and  enabled 
a  specially-large  number  of  practical  engineers  to  foregather 
within  the  works  of  a  large  industrial  m.anufacturing  concern  for 
the  commendable  purpose  of  mutual  di.scussion  and  dissemination 
of  ideas  on  matters  relating  to  method-;  of  production,  machine 
tools,  labour-saving  devices,  and  works  administration.  Address- 
ing the  gathering,  Mr.  Jlensforth  (general  manager,  British 
Westinghouse  Co.)  remarked  that  the  result  of  such  visits  was  of 
the  greatest  value.  He  emphasised  the  fact  that  the  Westinghouse 
Co.  was  not  a  one-product  factory,  but  was  rather  a  general  j 
engineering  organisation.  There  was  no  other  factory  in  Europe 
with  the  same  range  of  production  under  one  roof.  The  war  Iwd 
taught  us  the  value  of  co-operation  and  team  work.  It  was  as 
wrong  in  principle  to  hoard  knowledge  as  it  was  to  hoard  food. 
Industrial  foremen  had  a  tremendous  influence  upon  industrial 
conditions.  He  accorded  a  moat  hearty  welcome  to  the  visitors.  \ 
After  the  works  had  been  viewed,  tea  was  served  in  the  staff 
canteen,  and  in  the  evening  the  Westinghouse  foremen  entertK', 
the  visitors  to  a  smoking  concert  in  the  Westinghouse  Clut  '-tao 
a  programme  given  by  "  The  Jollies  "  Concert  Partv  "'  "6*"  ' 
enjoyed, 
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Fatalities. — At   the  inquest  into  the  death  (mentioned 

here  last  week")  of  C.  Knisfhton  (fii),  a  workmau  employed  by 
Messrs.  Howard  &  BuUough,  at  Acorintrtou,  it  was  stated  in  the 
medical  evidence  that  the  cause  of  death  was  syncope  from  heart 
disease,  accelerated  by  congestion  of  the  lunprs.  There  was  no 
evidence  that  the  work  that  he  was  doinff  had  anything-  to  do  with 
his  death,  and  there  were  no  signs  of  electric  shock.  As  the  note 
appearing  in  our  last  issue  may  leave  a  wrong  impression,  we  may 
state  that  Mr.  J.  Yeadon,  foreman  electrician  at  the  works,  said  he 
examined  No.  21  motor  after  the  occurrence,  and  found  a  fuse  out. 
It  was  a  12i-H.P.  motor  at  4(ili  volts.  The  fuse  had  been  out  since 
the  previous  Saturday,  and  this  prevented  the  motor  starting. 
There  was  no  current  on  the  switch  handle,  and  everything  was  in 
order. 

While  following  his  employment  as  chief  engineer  of  the  North 
(Military)  Camp  at  Ripon,  on  March  Gth,  Mr.  Ernest  Pogson  (30), 
died  from  the  effects  of  an  electric  shock  received  whilst  trying  to 
trace  a  wire  in  a  cubicle  with  his  left  hand  ungloved.  His  right 
hand  was  resting  upon  some  iron  framework,  and  one  foot  was  on 
a  rubber  mat.  but  the  other  was  not.  A  fellow  workman  imme- 
diately got  the  insulating  switch-stick  and  pulled  Mr.  Pogson  off, 
himself  receiving  a  shock  in  so  doing.  The  engine  connected  with  the 
dynamo  was  running  light  at  the  time  ;  Mr.  Pogson  had  been  asked  if 
it  should  be  stopped,  but  rejilied  that  it  was  all  right.  It  was  stated 
that  the  work  could  not  be  done  inside  the  cubicle  with  a  glove  on  ; 
and  that  the  fatality  wovld  not  have  occurred  if  the  engine  had  been 
stopped.     A  verdict  of  "  Accidental  death"  was  returned. 

Institution  and  Lecture  Notes. — Society  of  Engineers. 

— At  a  meeting  of  the  Society  on  March  10th,  a  paper  was  read  by 
Mr.  Alfred  S.  E.  Ackermann,  B.Sc.  (Eng.),  recording  the  results  of 
95  experiments  made  to  determine  the  relationship  between  the 
horizontal  pressure  and  the  depth  at  any  given  point  in  clay.  The 
main  series  of  tests  were  conducted  by  forcing  into  tlie  clay 
various  bodies  representing  tapered  and  parallel  piles,  some  with  a 
blunt,  and  others  with  a  pointed  end.  and  in  some  of  the  experi- 
ments thin  disks  of  metal  were  forced  into  the  clay.  Observations 
were  made  of  the  conditions  attending  each  test,  and  the  results 
are  fully  discussed  in  the  paper. 

Among  the  general  conclusions  arrived  at  by  the  author,  are 
the  following : — 

For  tapered  bodies  gradually  forced  into  clay,  the  load  necessary 
to  produce  a  given  penetration  is  proportional  to  the  area  of  the 
surface  of  contact  between  the  clay  and  the  body. 

Clay  containing  a  definite  percentage  of  water,  and  at  a 
definite  temperature,  has  a  definite  pressure  of  fluidity,  and  when 
this  pressure  ia  reached  and  maintained,  the  clay  yields  indefinitely 
as  a  dense  viscous  fluid,  unless  it  be  restrained  from  flowing,  or 
caused  to  rise,  so  as  to  produce  a  statical  head  of  clay. 

For  equal  depths,  tapered  piles  support  a  larger  load  per  unit 
volume  of  the  pile,  than  piles  having  parallel  sides. 

With  a  view  to  increasing  the  resistance  of  piles,  they  should  be 
corrugated  as  well  as  tapered. 

With  a  given  quantity  of  material  of  which  to  make  piles,  a 
larger  number  of  small  piles  is  more  efficient  than  a  smaller 
number  of  large  ones. 

Pointed  piles  are  more  efficient  per  unit  volume  than  blunt  ones. 
The  resistance  to  penetration  is  considerably  greater,  the  lower 
the  temperature  of  the  clay. 

When  forcing  a  disk  into  clay,  the  sides  of  the  hole  do  not  crush 
in  (unless  a  certain  critical  depth  be  attained). 

Dr.  Hele-Shaw,  F.R.S.,  in  the  discussion,  called  attention  to  the 
lack  of  information  on  the  subject  until  the  publication  of  the 
paper.  He  considered  Mr.  Ackermann  had  done  valuable  work  in 
demonstrating  the  existence  of  a  pressure  of  -fluidity  for  clay. 

Mr.  0.  M.  Crosthwaite  showed  the  agreement  of  his  and  other 
experimenters'  results  with  cylindrical  piles  with  those  of  the 
author. 

Institution  of  Eiectrical  Engineers. — On  Thursday,  last  week, 
Mr.  6.  L.  Addenbrooke  delivered  the  second  of  his  lectures  on 
Dielectrics.  He  said  that  a  special  container  was  devised  to  apply 
mercury  electrodes  to  the  surfaces  of  the  dielectrics,  his  electro- 
static instruments  had  to  be  developed  to  suit  the  special  circum- 
stances, special  resistances  were  built,  and  standard  condensers  were 
set  up.  Arrangements  were  made  to  provide  alternating  currents 
of  suitable  waveform  at  frequencies  from  one  cycle  in  four  seconds, 
or  even  lower  values,  up  to  400  per  second,  the  very  low  frequencies 
being  obtained  by  means  of  rotating  electrodes  in  a  dish  of  electro- 
lyte -n'ith  a  pressure  of  1211  volts  (R.M.8.)  across  it.  These  apparatus 
were  completed  four  years  ago. 

Dealing  with  "  homogeneous "  solid  dielectrics,  he  found  that 
a  high  specific  resistance  was  always  accompanied  by  low  losses  in 
the  dielectric,  but  the  A.C.  losses  were  always  higher  than  the  D.c. 
losses — especially  in  the  case  of  materials  of  very  high  D.c.  resist- 
ance. Drying  the  substances  under  test  greatly  increased  the 
specific  resistance  and  reduced  the  losses.  Similar  results  were 
obtained  with  liquid  dielectrics.  Experiments  were  made  on  the 
effects  of  surface  leakage  ;  the  losses  were  found  to  be  far  greater 
with  A.C.  than  with  D.c,  and  generally  the  phenomena  were  similar 
to  those  found  to  take  place  through  the  substance  of  the 
dielectric  There  was  abunuaut  scope  for  further  research  in  this 
direction. 

Returning  to  the  former  subject,  with  homogeneous  dielectrics 
it  was  always  found  that  the  A.c.  losses  increased  with  the 
frequency — rapidly  near  zero  frequency,  more  and  more  slowly  up 
to  eight  cycles  per  second,  after  which  the  increase  became  steadily 
proportional  to  the  frequency,  apparently  without  limit.  Glass 
behaved  like  paper,  celluloid,  and  gutta-percha  in  this  respect. 
Celluloid  was  a  very  convenient  substance  for  experiment. 
Experiments  on  capacity  were  carried  on  simultaneously  with  those 


on  dielectric  losses,  and  it  was  found  that  the  capacity  changed 
inversely  as  the  frequency,  although  the  dielectric  constant  of  the 
material,  when  thoroughly  dried,  was  proved  to  be  constant.  Large 
changes  of  capacity  were  always  accompanied  by  large  changes  in 
the  losses.  There  was  no  doubt  that  the  changes  were  due  to  the 
presence  of  moisture. 

On  Monday  evening  next  the  first  of  the '' informal  meetings' 
will  be  held  at  the  rooms  of  the  Chartered  Institute  of  Patent 
Agents,  Staple  Inn  Buildings  (South  Block),  close  to  No.  3'36,  High 
Holbom,  W.C,  at  7,'^0  p.m.  A  discussion  on  '  The  Future  of  Trade 
Unions"  wOl  be  introduced  by  Mr.  F.  Pooley. 

National  Association  of  Supervising  Eiectricians — On  Satur- 
day last  a  Bohemian  concert  was  held  at  the  Caxton  Hall,  attended 
by  about  250  members  and  friends  of  the  Association.  An  excellent 
musical  programme  was  provided,  and  a  most  enjoyable  evening 
resulted.  During  the  evening  the  president  (Mr.  J.  S.  Highfield), 
after  congratulating  the  members  on  the  steady  growth  of  the 
Association  -ind  its  popularity  with  the  foremen,  supervisors,  and 
managers  of  the  electrical  trades,  presented  the  hon.  sec.  (Mr.  C.  .1. 
Banister),  on  behalf  of  the  members,  with  a  gold  watch  and  chain, 
suitably  inscribed,  as  a  token  of  their  appreciation  of  his  efforts 
since  the  formation  of  the  Association, 

Junior  Institution  of  Engineers.— At  a  meeting  at  Newcastle- 
upon-Tyne,  on  the  4th  inst.,  Mr.  L.  C.  Grant  read  a 
paper  on  "Electrical  Disturbances  in  Supply  Systems."  The 
author  dealt  with  surging  troubles  and  their  causes  ;  he  referred 
to  H.T.  kicks  and  breakdowns,  and  also  directed  attention  to 
lightning  and  similar  troubles. 

Pliysical  Society  of  London. — A  discussion  on  "Metrology  in 
the  Industries  "  is  being  arranged  for  the  meeting  of  the  Physical 
Society  at  the  Imperial  College  of  Science,  Imperial  Institute  Road, 
South  Kensington,  on  Friday,  March  28th,  at  5  p.m.  Sir  Richard 
Glazebrook.  C.B.,  F.R.S.,  has  promised  to  introduce  the  discussion, 
and  it  is  expected  that  several  leading  authorities  on  fine  measure- 
ments will  take  part.     "Visitors  are  invited  to  attend  this  meeting. 

National  Electricity  SfPPLV.— Mr.  S.  L.  Pearce,  chief 
engineer  of  the  electricity  department,  Manchester  Corporation, 
speaking  at  a  luncheon  of  the  Manxhesteb  Rotary  Club,  last 
week,  on  the  Government  scheme  for  central  stations,  said  the 
problem  before  the  country  was  how  best  to  bring  about  a  scheme 
of  reconstruction  that  would  enable  the  best  use  to  be  made  of 
existing  plant,  while  keeping  in  mind  the  national  aspect  of  the 
question,  and  so  avoiding  too  great  a  waste  of  capital  that  had 
already  been  spent. 

Outlining  the  definite  proposals  in  the  (Jovernment  Committee's 
last  report,  he  mentioned  that  one  of  the  first  duties  of  the  Com- 
missioners would  be  to  make  a  most  careful  survey  of  the  country. 
and  decide  into  how  many  areas  the  country  should  be  divided. 
He  was  opposed  to  Government  subsidies  generally,  but  he  thought 
that  during  the  period  of  reconstruction  the  sinking  fund  might 
be  suspended,  and  the  payment  of  interest  out  of  capital  might 
also  be  sanctioned  during  the  first  two  or  three  years.  It  was 
hoped  that  the  Bill  would  be  introduced  soon,  but  a  very  disturbing 
element  had  crept  in,  because  it  was  proposed  to  take  the  business 
out  of  the  hands  of  the  Boaid  of  Trade,  which  had  dealt  with  it  up 
to  the  present.  He  could  see  no  argument  for  placing  electricity 
under  railway  control,  and  he  hoped  that  the  efforts  that  were 
being  made  to  secure  that  electricity  should  not  be  under  the 
control  of  the  new  Ministry  would  be  successful. 

In  a  lecture  at  the  Royal  Dublin  Society's  Theatre,  Dublin, 
Prof.  Pierce  F.  Purcell  dealt  with  the  Irish  peat  resources,  and 
described  three  ways  in  which  electrical  energy  might  be  obtained 
from  peat.  He  said  the  Irish  bogs  were  estimated  to  contain 
sufficient  peat  to  produce  about  6,000  million  tons  of  air-dried 
peat  fuel,  and  at  the  present  rate  of  consumption  to  last  over  700 
years.  He  estimated  that  the  consumption  of  peat  in  Ireland  was 
about  seven  million  tons  per  annum.  The  amount  of  heat  energy 
contained  in  the  peat  in  Irish  bogs  was  many  times  greater  than 
that  contained  in  the  Irish  proved  coal  fields. 

Melting  Points  of  Elements.— Circular  of  the  Bureau 

of  standards.  U.S.A.,  No.  35.  gives  a  table  of  melting  points  of  a 
large  number  of  elements,  some  of  which  are  used  by  the  Bureau 
as  standards  for  calibrating  thermometers  -and  pyrometers. 
Amongst  the  latter  are  mercury,  —38-87  ;  tin,  231'9  ;  lead,  .327'4  ; 
zinc,  4194  ;  antimony,  630-0  ;  aluminium,  658'7  ;  silver,  960'5  ; 
copper,  1,0830  ;  nickel,  1,452  ;  iron,  1,530;  platinum,  1,755;  and 
tungsten,  3,400~-all  in  degrees  Centigrade. 

The  British  Association,  1918.— The  British  Associa- 
tion for  the  Advancement  of  Science  will  resume  its  annual  con- 
gresses this  year,  after  an  interval  of  two  years,  owing  to  war 
conditions.  The  gathering  takes  place  under  the  presidency  of 
Sir  Charles  Parsons,  at  Bournemouth,  from  September  9th  to  13th, 

Power  Plant  destroyed  by  Fire.— A  correspondent  sajs 

that  fire  broke  out  on  Monday  night  in  the  power  house,  a  50-ft. 
square  building  at  the  shipbuilding  yard  of  Sir  James  Laing  and 
Sons,  Ltd.,  Sunderland.  Practically  the  whole  of  the  electrical 
installation  was  destroyed. 

Royalties  for  War  Inventions.— The  King  has  approved 

the  appointment  of  the  undermentioned  as  members  of  a  Royal 
Comm  Biion  to  determine  what  awards  and  royalties  shall  be  paid  to 
inventors  in  respect  of  the  use  of  their  inventions  by  Government 
departments  during  the  war  : — Mr.  Justice  Sargant  (chairman)  ;  Mr. 
Halford  J.  Mackinder,  M.P. ;  Mr.  Robert  Young,  MP.  ;  Prof,  the 
Hon.  R.  J.  Strutt,  F.R.S.  ;  Sir  James  J.  Dobbie,  F.R.S.  ;  Mr.  W. 
Temple  Franks,  C.B. ;  Mr.  G.  L.  Barstow,  C.B.  ;  and  Mr.  A.  C.  Cole 
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Thermal  Expansion  of   Molybdenum.— Scientific  Paper 

of  the  Bureau  of  Standards,  U.S.A..  Xo.  XA2.  pivea  particulars  of 
the  determination  of  the  expansion  of  molybdenum  as  a  function 
of  temperature.  The  specimen  tested  was  of  9y'85  per  cent,  purity, 
and  its  density  was  101 14  gm.  per  cm.'  at  15*  C.  The  experiments 
covered  the  ran?e  between  —  142  and  +  30.")°  C.  ;  the  most 
probable  equation  applicable  between  19"  C.  and  305°  C.  was 
found  to  be  :— 

l.r  =  L<,  (1  +  5-01  /  X  10-«  +  0-00138  t'-  X  lO-*^). 

Parliamentary. — Middlesbrough   Corporation  is  making 

application  to  Parliament  for  powers  to  acquire,  complete,  and 
carry  on  the  undertaking  of  the  North  Ormesby,  South  Bank, 
Normanby,  and  Granfretown  Railless  Traction  Co.,  and  to  establish 
a  Joint  Trolley  Vehicle  Board. 

Co-partnership  and  Profit-sharing.— The  Labour  Co- 
partnership Association  is  holdinjr  a  series  of  conferences  and 
discussions  at  Kiutrsway  Hall,  Kiujisway.  Two  have  already  been 
held,  and  on  Tuesday  afternoon  next,  March  isth,  Mr.  Horace 
Bonden.  borough  electrical  enjjineer  at  Poplar,  will  speak  on  "  A 
Combination  of  Municipality  and  Co-partnership :  Poplar  Elec- 
tricity Department."  Mr.  E.  0.  Greeninf;  deals  with  a  "Great 
Paris'  Store."  on  Wednesday,  March  26th  ;  on  Tuesday,  April  1st, 
"  A  Printing  Business  "  will  be  considered  ;  and  on  April  9th, 
the  Right  Hon.  C.  W.  Bowerman.  M.P..  the  president,  will  intro- 
duce "  A  Combination  of  Trade  Unionism  and  Co-partnerfhip  :  The 
Co-operative  Printers."     All  the  meetings  commence  at  4.30. 

Electric  Smelting. — Mr.  W.  L.  Morrison,  plant  super- 
intendent of  the  Western  Reduction  Co.,  Portland,  Ore.,  read  a 
paper  on  "  Electric  Smelting  "  at  a  joint  meeting  of  the  National 
Electric  Light  Association  and  the  .American  Institute  of  Electrical 
Engineers.  Electric  smelting,  he  said,  apart  from  the  steel  and 
iron  industry,  was  a  new  industry  in  the  North-West.  Several 
installations  were  producing  ferro-manganese  in  some  form  or 
other.  The  energy  used  in  the  production  of  ferro-sUicon  was  so 
great  per  ton  of  metal  produced  that  a  difference  of  O'OSd.  per 
KW.-hour  above  what  other  manufacturers  were  paying,  would  put 
one  out  of  business,  other  things  being  equal.  In  the  case  of 
electrical  steel  furnaces,  a  small  variation  per  KW.-hour  made  very 
little  difference,  for  there  was  used  only  600  to  800  KW. -hours  per 
ton  of  steel,  while  ferro-silicon  required  7,000  to  9,000  KW. -hours 
pnr  ton  of  metal ;  moreover,  electric  furnace  steel  sold  at  a  higher 
price  than  ferro-silicon. 

Manganese  and  chrome  required  very  much  the  same  kind  of 
furnace  for  their  production.  The  simplest  form  of  furnace  was 
the  .'iingle-phase  furnace,  which  consisted  of  a  large  pot  with  a 
terminal  in  the  bottom,  either  a  water-cooled  iron  plug  or  a  con- 
ducting hearth  of  carbonaceous  material.  A  tap  hole  was  placed 
at  the  bottom  of  the  lined  crucible  for  removing  the  molten  metal 
and  slag.  A  carbon  electrode  was  suspended  in  the  pot,  this  forming 
the  other  terminal,  which  was  movable  to  regulate  the  current  in  the 
furnace.  Various  modifications  of  this  furnace  were  used,  depend- 
ing on  the  size  of  installation,  the  more  common  type  being  the 
three-phase  furnace  in  which  three  or  six  electrodes  were  used. 

The  production  of  tungsten  and  ferro-molybdenum  is  carried  out 
in  a  somewhat  different  way  from  that  of  manganese  and  chrome 
on  account  of  their  high  melting  points  when  nearly  pure.  The 
common  alloys  run  from  70  to  85  per  cent,  tungsten  or  molybdenum. 
The  process  for  producing  the  ferro  is  almost  universally  carried 
out  in  a  single-phase  furnace,  or  pot,  averaging  from  25  to  100  KW., 
the  commonest  size  being  about  50  KW.  The  pots  vary  in  size 
from  10  in.  inside  diameter  up  to  24  in.,  and  from  24  in.  to  36  in. 
high.  The  pots  are  placed  on  large  terminals,  either  of  iron  or 
carbon  material.  After  the  operation  is  completed  the  pots  are 
removed  and  new  ones  started. 

The  metal  is  allowed  to  accumulate  in  the  pots  by  tapping  the 
slag  from  time  to  time  through  an  opening  punched  in  the  lining 
of  the  pot  at  the  top  of  the  metal.  The  ore  and  flux  are  charged 
into  the  pot  intermittently  after  the  tapping  of  the  slag.  At  the 
end  of  the  operation,  when  the  pot  has  become  too  full  for  economic 
operation,  it  is  removed  and  broken  open,  the  button  of  metal  being 
removed  and  crushed.  The  weight  of  the  buttons  varies  from  500 
to  3.000  lb. 

One  ton  of  tungsten  or  molybdenum  requires  8,000  to  10,000 
KW.-hours  per  net  ton  of  metal.  One  net  ton  metallic  chrome 
(60-70  per  cent.)  alloy  requires  10,000  to  14,000  KW.-hours.  One 
long  ton  80  per  cent,  ferro-manganese  requires  3,500  to  5.000 
KW.-hours. 

Appointments      Vacant.  —  Lecturer      in      Electrical 

Engineering,  for  the  Bristol  University  (£300,  rising  by  £10 
to  £350)  :  electrical  engineer  (£300),  for  the  Clacton  U.D.C. 
electricity  undertaking  ;  aJ^sistant  electrical  engineer,  for  the  City 
of  Peterborough  electricity  department ;  instructor  in  elec- 
trical installation  work  for  training  discharged  soldiers  and 
sailors  (£4),  for  the  Surrey  C.C.  Education  Committee  ;  managerial 
assistant  (£500),  and  chief  assistant  electrical  engineer  (£750),  for 
the  Corporation  of  Bradford  electricity  department;  meter  room 
assistant  (£225).  for  the  Wolverhampton  Corporation  electricity 
department  :  assistant  engineer  (598.  6d.  and  quarters),  for  the 
South  of  Ireland  Military  Hutted  Camps.  See  our  advertisement 
pages  to-day. 

The  Western  Australian  Government  (Minister  of  Railways)  is 
inviting  applications  (which  have  to  be  senti  to  the  Agent-General 
for  Western  Australia,  115,  Strand,  W.C.  2)  for  the  appointment  of 
Commissioner  of  Railways  ;  the  undertakings  to  be  under  his 
control  include  the  Perth  Electric  Tramways,  and  the  Government 
electrical  works. 


Educational  Notes. — University  Collegk,  London.— 

The  annual  report  states  that  whereas  in  normal  times  the  total 
number  of  students,  day  and  evening,  amounts  to  about  2,200,  the 
number  last  session  was  1,071.  The  fee  revenue  last  year  only 
amounted  to  £13,581,  as  compared  with  a  normal  fee  revenue  of 
between  £29,000  and  £30,00u  a  year.  The  financial  position  con- 
tinues to  be  a  ditlicult  one,  and  unless  further  help  from  the 
Treasury  is  forthcoming,  there  will  be  a  deficit  on  the  College 
establishment  account  of  nearly  £13,000  at  the  end  of  the  current 
session. 

The  rejwrt  refers  to  the  many  war  activities  of  the  College,  and 
shows  that  special  courses  have  been  arranged  in  all  faculties  to 
meet  the  needs  of  students  returning  from  war  service. 

The  total  number  of  past  and  present  members  of  the  College 
who  have  undertaken  war  service  now  stands  at  2,650  ;  253  have 
fallen  in  the  War. 

Australian  Metals. — According  to  the  Melbourne  Af/r. 
r,ipi(l  .and  iiuporlant  development  of  new  industries  in  coai- 
nection  with  zinc  production  in  Australia  is  forecasted  in  :i. 
report  furnished  to  the  Acting  Prime  Minister  by  the  Elet' 
trolytic  Zinc  Co.  of  Australasia,  which,  as  the  result  of  tbo 
availabihty  of  hydro-electric  power  in  Tasmania,  started  con- 
structional and  investigational  work  at  Kisdon,  near  llobart, 
in  January,  1917.  In  March  of  that  yeai'  the  first  smaU.  unit 
in  connection  with  the  electrolytic  process  lor  the  production 
of  high-grade  zinc  from  Australian  ores  was  in  oiXMailnn, 
and  in  January,  1918,  the  first  larger  unit,  designed  i.  i  >■ - 
duce  '25,000  lb.  of  zinc  daily,  was  staj-ted.  It  ha.s  .suk  i- 
operated  continuously.  The  process  may  now,  says  the  re- 
port, be  said  to  be  completely  established. 

The  industries  already  operated  by  the  company  at  Hobart 
are  electrolytic  zinc,  12  tons  daily,  to  be  increased"  to  100  tons 
daily  as  soon  as  power  is  available;  and  zinc  oxido  of  all 
grades  and  for  aU  purpo.ses.  In  connection  with  the  manu- 
facture of  metallic  aluminium  it  is  anticipated  that  the  erec- 
tion of  a  plant  to  produce  4,000  tons  annually  vdW  be  imder- 
taken  when  power  is  available,  this  material  being  essential 
in  the  manufacture  of  aeroplanes.  So  far  i300,0{XJ  has  been 
.spent  in  connection  with  the  Electrolytic  Zinc  Oo.'e  under- 
taJiing. 

The  Sun  states  that  a  local  industry,  which  has  been  much 
helped  by  the  war,  is  the  manufacture  by  the  Electrolytic 
R*>lining  &  Smelting  Co.,  Port  Kembla,  of  bluestone  (copper 
sulphate).  The  industry  has  deveIoi>ed  to  permanency  as  one 
which  can  jnofitably  supply  the  demand,  and  a  plant,  which 
will  be  on  a  parity  of  quality  with  the  other  departments  of 
the  works,  is  being  con.stj-ucted.  This  ie  the  fir.st  copjier  sul- 
phate manufactured  in  Australia,  and  the  output  will  b« 
sufficient  for  the  supply  of  all  that  is  needed  in  the  Common- 
wealth. The  company  has  obtained  a  contract  to  supply'*the 
post  offices  throughout  the  Commonwealth  for  12  months,  and 
also  the  Victorian  railways. 

Power    Factor    of    Arc-Type    Electric     Furnaces. — In 

L'Elettrotccnica  of  September  '25th  an  account  was  given  of 
investigations  which  con.sisted  in  (1)  ascertaining  how  the 
power  factor  varies  with  variation  in  the  strength  and  den- 
sity of  the  current  and  the  potential  difference  applied;  (2) 
ascertaining  how  the  power  factor  varies  with  variation  in 
the  nature  of  the  charge  and  in  the  furnace-bath.  The  fol- 
lowing is  a  resume  of  the  author's  conclusions; — (1)  The 
power  factors  of  arc  furnaces  depend  not  only  on  the  induc- 
tive action  in  the  circuits,  but  also  on  the  physical  and 
chemical  phenomena  inside  the  furnace.  (2)  In  these  fur- 
naces, assuming  constant  cross-section  of  electrodes  and  con- 
stant potential  difference  applied,  the  power  factor  increases 
with  increase  in  effective  strength  of  current.  (3)  When  the 
cross-section  of  the  electrodes  corresponds  with  effective 
current-strength,  the  power  factor  diminishes  with  increase 
in  effective  value  of  potential  difference.  (4)  Assuming  con- 
stant current  and  potential  difference,  the  power  factor  varies 
when  the  cross-sectional  area  of  the  electrodes  is  varied  and 
increases  with  increase  of  current-density,  (o)  With  constajit 
potential  difference  and  current-density,  the  power  factor  in- 
creases with  increase  in  the  cross-sectional  area  of  the  movable 
electrode,  i.e.,  with  increase  of  current  employed  in  the  fur- 
nace. (6)  The  potential  difference  being  constant,  the  varia- 
tion of  power  factor  relative  to  a  given  variation  in  current- 
density  is,  within  wide  hmits,  greater  with  electrodes  of 
greater  diameter.  (7)  The  power  factor  of  the  furnace  (other 
conditions  being  equal)  may  diminish  considerably  when 
working  with  uncovered  arc  instead  of  with  covered  flame. 
(8)  To  a  high  power  factor  corresponds  regular  working  of 
the  furnace  as  regards  arc  stabihty.  (9)  Working  with  high 
power  factors  is  characterised,  acoustically,  by  quietness  of  the 
arc,  i.e.,  it  generally  emits  a  characteristic  "  hum,"  and 
often  a  sound  the  pitch  of  which  corresponds  to  the  current- 
frequency.  (10)  The  power  factor  depends  also  on  the  values 
of  the  potential  differences  applied  to  the  extremities  of  the 
internal  resistances  of  the  furnace  (electrodes  and  bath)  and 
to  the  extremity  of  the  arc  proper.  It  increases  when  (other 
conditions  being  equal)  the  first  potential  differences  increa.se 
with  respect  to  the  second.  (11)  The  power  factor  depends 
(in  some  cases  to  a  considerable  extent)  on  the  nature  erf  the 
furnace  charge,  on  the  nature  of  the  bath,  and  on  the  natui-e 
of  the  chemical  reactions  going  on  in  the  crucible.  Other 
conditions  being  equal,  then,  the  power  factor  increases  with 
increase  hi  the  ionising  force  of  the  charge  and  of  the  bath, 
and  may  have  a  very  high  value  when  chemical  reactiona  of 
special  character  take  place  in  the  crucible. 
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The  Transport  Bill. — The  Bill  for  the  establishment  of 

a  Ministry  of  Ways  and  Communications  will  not  be  debated  until 
March  1 7th,  owing  to  important  alterations  in  the  draft,  the  result 
of  strong  opposition  to  certain  features  of  the  scheme. 

The   Caledonian    Canal. — The  Times  states  that  plans 

for  the  enlargement  of  the  Caledonian  Canal  are  under  the  con- 
sideration of  the  authorities. 

Briquetting  Anthracite  Duff.— Mr.  V.  H.  Steel,  of 
Kidweiiy,  has  sent  us  the  foUowing  pai'ticulars  of  his  method 
of  ti-eatmcnl  of  anthTacite  "  duff  "  ; — 

There  are  dumps  of  this  ■sraste  coal  in  and  around  this 
district,  of  millions  of  tons,  which  can  be  obtained  by  pay- 
ment of  a  small  royalty  of  a.  few  shillings  per  ton.  In  its 
present  state  it  is  impossible  to  bum  it,  but  by  a  simple 
addition,  when  made  into  briquette  form,  it  wall  bum  equal 
to  bituminous  coal.  The  briquettes,  to  obtain  the  best  re- 
sults, must  not  exceed  4  lb.  in  weight.  The  cost  of  materials, 
less  labour,  should  not  exceed  six  shillings  per  ton ;  and 
with  the  cost  of  transport  and  labour  it  should  be  i>ossible 
to  put  it  on  the  mai'ket  at  a-  cost  of  under  10s.  a  ton.  It  is 
much  better  than  bituminous  coal  in  use.  It  does  not 
chnker,  and  a  "  clean  "  ?ne  can  be  made  by  sun  ply  raking 
over;  the  ash,  which  resembles  wood  ash,  falls  through  the 
bars.  It  is  an  ideal  fuel  to  use  with  forced  draught,  being 
cleaner,  amd  having  greater  heating  power  tlian  bituminous 
coal. 

It  will  also  bum  in  an  "  open  grate,"  although  the  results 
are  not  so  good  as  -nath  a  range  or  boiler.  The  binding 
agent  can  be  anything.  The  trials  were  earned  out  with 
linseed  meal  as  the  "  binder,"  which  further  demonstrated 
that  it  was  not  pitch  that  was  burning.  By  using  pitch,  and 
with  my  briquette-making  process  to  make  the  briquettes, 
about  7J  per  cent,  of  pitch  need  only  be  used,  although  it 
means  having  si)ecial  plant. 

As  there  are  vast  quantities  of  material  at  hand,  and  more 
to  be  obtained,  there  are  huge  profits  to  be  made,  and  owing 
to  the  need  for  econoiny  with  coal  it  is  a  national  asset.  If 
I  could  get  someone  interested  who  had  a  plant  at  present 
or  who  had  sufficient  influence  to  have  one  erected,  there 
would  be  a  fortune  in  the  formula  and  process. 

There  are  a  great  many  patent  fuels  on  the  market  at 
present,  some  using  anthracite  "  duff  "  and  bituminous  small 
mixed ;  but  when  in  the  furnace  the  anthracite  simply  falls 
through  the  bars  into  the  .ishpit  absolutely  unbumt.  I  have 
had  some  experience  with  this  kind  of  briquette,  having 
been  at  sea  and  using  nothing  else  as  a  fuel  for  nearly  two 
years.  .\uy  manufacturer  could  produce  a  very  cheap  and 
highly  efficient  briquette  under  my  process,  which  would 
eapture  the  market. 

Should  any  reader  desire  further  particulars,  I  will  be 
pleased  to  give  them  all  details  and  a  demonstration  if  re- 
quested. 

Literary  Style. — In  au  editorial  on  the  relations  between 
editors  and  engineers,  the  following  comments  are  made  by 
Chemical  and  Melulhirgical  Engineering  : — Few  engineers  can 
write  with  Macaulay"s  clarity,  Stevenson's  absorbing  interest, 
or  Clemens's  wit;  but,  indeed,  where  is  the  editor  who  can? 
And  there  is  a  lurking  suspicion  in  the  mind  of  the  man  on 
the  job  that  the  further  up  in  the  clouds  of  literary  expression 
the  -writer  flies,  the  poorer  his  vision  of  the  ordinary  deta& 
of  making  the  enterprise  earn  dividends! 

Perhaps  we  editors  are  fussing  too  much  over  nomencla- 
ture; too  much  horrified  at  the  spUt  infinitive;  insisting  too 
Wrongly  on  our-  individual  predilections  for  those  intangible 
elements  of  "style."  The  other  fellow's  style  may  be  as  good 
as  ours — a  shiny  boot,  while  correct  for  city  wear,  is  a  poor 
working  shoe.  \Mien  we  rub  elbows  with  the  busy  successful 
engineer  with  a  coveted  store  of  knowledge,  our  sina  aj-e 
vi,sit.ed  on  our  own  heads  when  he  declines  to  put  it  on 
paper  "  becau!^  he  can't  write."  Ten  to  one.  if  he  vovM 
only  dictate  his  thought  to  a  stenographer  in  the  abandoned 
way  he  would  word  a  business  letter,  we  would  find  so  much 
ment  in  the  effort,  that  we  would,  gladly  thresh  it  into  shape 
and  put  the  finishing  literary  "  pohsh  "  on  it  -without  which 
it  would  not  gain  acceptance,  even  though  it  might  add  only 
a  little  to  the  intrinsic  merit  of  the  contribution. 

The  words  we  have  italicised  embody  precisely  the  same 
thfught  that  we  expressed  in  our  issue  of  December  14th. 
1917.  _  'S\e  are  constantlv  meeting  with  the  practical  expert 
who  is  brimming  over  -with  information,  but  savs  he  "  cannot 
write  an  article."  He  need  not  vs-rite  it — let  him  "  talk  "  it, 
in  the  presence  of  a  .shorthand  writer;  we  will  do  the  rest. 

Industrial  Research. — In  a  leaflet  isstied  by  th»  Depart- 
ment of  Scientific  and  Industrial  Eeseorch.  attention  is 
drawn  to  the  Government  scheme  for  aiding  industrial  re- 
search carried  out  by  manufacturers  in  co-operation.  For 
this  purpose  it  is  necessary  to  form  "research  as.snciatioins  " 
of  firms  encaged  in  the  production  of  -similar  articles.  Each 
nrrn  .subscribing  to  a  research  organisation  will  have  the  fol- 
lowmg  privileges  : — 

1.  It  will  have  the  right  to  put  technical  questions  and  to 
have  them  answered  as  fully  as  possible  within  the  scope  of 
the  research  organisation  and  its  allied  associations. 

2.  It  will  have  the  right  to  recommend  specific  subjects  for 
research,  and  if  the  committee  or  board  of  the  research 
organisation  of  that  industry  considers  the  recommendation 
"•.sufficient  general  interest  and  importance,  the  research 
WjU  be  carried  out  without  further  cost  to  the  firm  making 


the  recommendation,  and  the  results  will  be  available  to  all 
the  firms  in  the  organisation. 

3.  It  will  have  the  right  to  the  use  of  any  patents  or  secret 
processes  resulting  from  all  researches  undertaken  either 
without  paj-ment  for  licences,  or  at  any  rate  on  only  nominal 
payment  as  compared  with  firms  outside  the  organisation. 

4.  It  will  have  the  right  to  ask  for  a  specific  piece  of 
research  to  be  undertaken  for  its  sole  benefit  at  cost  price, 
and,  if  the  governing  committee  or  board  approves,  the  re- 
search wiU  be  undertaken. 

J\o  firm  outside  the  organisation  will  have  any  of  these 
rights.  The  documents  and  bulletins  available  for  members 
of  the  organisation  wiU  not  be  published  unless  the  con- 
trolling committee  of  the  organisation  decides  that  they 
shall  be. 

It  is  desirable  that  a  Bureau  of  Information  be  set  up  for 
the  industry,  and  if  that  is  done  each  firm  -will  receive  a 
regular  semce  of  information,  and  wiU  be  able  to  obtain 
translations  of  foreign  articles  of  interest  to  it. 

The  method  of  procedure  recommended  is  the  establishment 
of  research  companies  with  liability  limited  to  a  nominal 
sum,  and  working  without  profit.  A  draft  Memorandum  and 
.Articles  of  Association  have  been  drawn  up  by  the  department. 
Subscriptions  to  such  companies  will  not  be  liable  to  income 
tax  or  excess  profits  tax.  Financial  aid  wiU  be  given  if 
requued. 

Particulars  of  the  scheme  are  given  in  leaflets  entitled 
"  Eesearch  Association  Nos.  1  to  4."  which  can  be  obtained 
from  the  department,  Gt.  George  Street,  S.W.  1. 

The  Channel  Tunnel. — Mr.  Bonar  Law  announced  on 
Monday  in  the  House  of  Commons  that  he  was  in  communica- 
tion with  the  Prime  Minister  in  Paris  upon  the  subject  of  the 
possibility  of  immediately  beginning  work  on  the  Channel 
tunnel.  The  daily  Press  announces  that  both  the  British  and 
French  Governments  have  agreed  to  the  construction  of  the 
tunnel,  and  that  details  are  being  discussed  bv  a  commission 
in  Paris,  on  which  Sir  H.  LI.  Smith,  of  the  B.O.T..  is  the 
British  representative.  This  commission  is  also  said  to  be 
cxjnsidering  the  building  of  tunnels — as  announced  in  these 
columns  some  months  ago — under  the  Bosphorus  and  from 
Gibraltar,  connecting  Em-ope  with  Asia  and  Africa,  respec- 
tively. A  general  agreement  appears  to  have  been  reached 
as  to  the  a.dvisability  of  these  projects.  It  is  said  that  plans 
are  being  dr.-?wn  ui>  for  the  Channel  tunnel  by  the  S.-E.  and 
C.  Piailway  Co.  in  conjunction  with  Government  officials  on 
this  side,  and  by  the  North  of  Fi-ance  Railway  Co.  and  the 
French  Government  on  the  French  side.  It  is  reported  that 
the  French  and  British  Governments  are  desirous  of  exercis- 
ing control,  and  some  form  of  joint  State  finance  may  be 
adopted.  This  matter  is  before  the  commission  at  Paris,  and 
when  it  is  settled  operations  "will  be  begun  on  both  sides  of 
the  Channel  simultaneously.  In  addition  to  the  I'ailway  the 
tunnel  will  can-y  t-elephone  and  telegraph  wires,  and  it  is 
also  intended  to  install  pneumatic  carrier  tubes  for  letters  and 
parcels  similar  to  those  used  by  the  G.P.O.  The  total  length 
of  the  tunnel.. including  the  approaches,  will  be  33  miles,  of 
which  about  21  will  be  imder  water.  It  is  proposed  to  build 
two  tunnels,  each  18  ft.  in  diameter,  connected  by  cross 
galleries  at  frequent  intervals,  and  the  railway  will  be 
Sectrically  operated.  The  maximum  depth  of  water  on  the 
route  is  180  ft.,  and  it  is  probable  that  the  tunnel  would 
descend  to  a  level  of  about  280  ft.  below  the  sea's  surface. 
It  is  est.imated  that  the  work  could  be  completed  in  five  years. 
The  cost  before  the  war  was  calculated  ,to  be  16  millions,  the 
working  expen.ses,  £4.50.(XX)  per  year,  and  the  income  over 
IJ  miUions  sterling.  These  estimates  would,  of  course,  have 
to  be  revised  undes:  present  conditions. 

Sir  Arthur  Fell  is  rp|X)i-ted  to  have  stated  that  the  French 
Government  is  prepared  to  allow  the  generating  station  to  be 
located  on  this  side,  and,  in  his  opinion,  it  would  probably  be 
"situated  in  Kent,  about  10  miles  from  the  coast. 


OUR   PERSONAL   COLUMN. 

Tlif  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  frofessixm  and  industry, 
filsci  electric  tramway  and  railway  officials,  to  lieep  readers  of  the 
Electrical  Review  vested  as  to  their  movetnents. 


Central  Station  Officials. — Cardiff  City  Council  has  in- 
creased the  salaries  of  Mr.  A.  Ellis  from'  ±'500  to  £750,  for 
his  services  as  tra.mw-ay  engineer  and  manager,  and  that  of 
Mr.  C.  G.  M.  New,  deputy  electrical  engineer,  from  £350, 
plus  bonus,  to  £525  per  annum.  Mr.  Ellis's  salary  from  the 
electricity  department  is  £500. 

Consequent  on  Mr.  B.abb  taking  up  the  duties  of  general 
manager  to  the  National  Electric  Constraction  Co.  at  Mus- 
selburgh. Mr.  R.  L.  MeCulloch  has  been  appointed  to  look 
after  the  interests  of  the  company  at  Bo'ness. 

Worthing  Electricity  Committee  has  recommended  that 
the  salary  of  Mr.  Geoffrey  Porteb,  borough  electrical  en- 
gineer, be  increa.sed  from  £4-50  to  £-500  per  annum  next 
month,  and  in  1921  to  £525,  and  to  £550  as  a  maximum  in 
1923. 

Mr.  W.  BiLLiNOTON,  of  the  Salford  Corporation  tramways 
department,    has    been    appointed    general   manager   of   the 
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Wigan  Corporation  tramways,  in  succession  tn  Mr.  F. 
Buckley,  wiio  has  taken  over  the  control  of  the  Bury  under- 
taking, ilr.  BilliDgton  is  also  assistant  secretary  of  the 
Municipal  Tramways  Association. 

A  proposal  to  increase  the  salary  of  the  liiirough  electrical 
engineer  at  Barrow  from  iOOO  a  year  to  i'8O0  was  defeated 
at  the  Town  Council  meeting  last  week 

Mr.  J.  D.  pEMBER,  electrical  engineer  for  the  Dartford 
U.D.C.,  has  resigned. 

Mr.  J.  H.  Shaw,  M.I.E.E.,  has  resigned  the  position  of 
deputy  city  electrical  engineer  at  Bradford,  in  order  to  open 
a  London  "office  on  behalf  of  the  Davenport  Engineering  Co., 
manufacturers  of  cooling  towers,  Messrs.  Hick,  Hargreaves 
and  Co.,  Ltd.,  manufacturers  of  condensing  plant,  &c.,  and 
Messrs.  J.  Shaw,  Son  &  Greenhalgh,  Ltd.,  manufacturers  of 
high-pressure  valves  and  boiler  mountings.  His  business  ad- 
dress win  be  at  89  &  90,  Temple  Chambers,  Temple  Avenue, 
E.C.4. 

General. — Mr.  James  Whitcher  has  left  the  B.T.H.  Co. 
to  join  the  consulting  staff  of  Messrs.  Kennedy  &  Donkin, 
Westminster.  In  his  seventeen  years'  experience  with  the 
former  finn  as  a  leading  designing  engineer  on  main  switch- 
gear  and  electrical  control,  transmission,  and  distribution 
w-ork,  he  has  been  in  close  practical  touch  with,  and  actual 
direction  of,  much  of  the  development  that  has  ensued  in 
this  important  branch  of  electrotechnics ;  moreover,  before 
specialising  in  this  section,  he  had  the  advantage  of  ten 
years  of  responsible  work  in  the  broader  ways  of  steam  and 
electrical  engineering,  so  that  he  is  well  prepared  to  share 
in  the  development  of  sound  practice  in  the  control  and 
ditsribution  of  electrical  energy. 

Mr.  G.  T.  McGlasuak,  lately  chief  sales  engineer  for  Scot- 
land, for  the  British  Electric  Plant  Co.,  Ltd.,  AUoa  and 
Glasgow,  has  joined  the  firm  of  Messrs.  Edmiston,  Brown 
and  Co.,  electrical  and  mechanical  engineers,  219,  St.  Vincent 
Street,  Glasgow. 

Roll  of  Honour. — Able  Seaman  H.  Chew,  E.N.,  w-ho  died 
in  ho?pital  at  Plymouth  from  pneumonia,  was  an  apprentice 
with  Mr.  Isherwood,  electrical  engineer,  Blackburn. 

Obituary.— Mr.  J.  P.  Tierney.— There  has  passed  away, 
from  influenza,  at  Monkstown,  Co.  Dublin,  Mr.  Joseph  P. 
Tierney,  whom  our  correspondent  describes  as  one  of  the 
best-known  of  Irish  electrical  and  consulting  engineers.  He 
was  formerly  in  the  service  of  the  Dublin  United  Tramways 
Co.,  and  was  the  inventor  of  the  controlled-point  system. 
His  services  as  consulting  engineer  were  in  great  demand, 
and  he  was  engaged  with  electric  light  installations  in  many 
Irish  towns. 


CITY     NOTES. 


NEW     COMPANIES     REGISTERED. 

Firth  Tiertan  Co.,  Ltd.  (10,251).— Private  company.  Re- 
gistered February  28lh  in  Edinburgh.  Capital,  «3,000  in  £1  shares."  To 
carry  on  ihe  business  of  manufacturers  an(J  dealers  in  rubber,  asbestos,  and 
insulating  materials,  &-c.  First  directors  :  J.  C.  Sinclair,  47,  Waterloo  Street, 
Glasgow,  rubber  and  asbestos  manufacturer;  F.  Stevenson.  Glenburn,  Sheep- 
burn    Road.    Uddingston      Registered   office  :    47,    Waterloo  Street,   Glasgow. 

Rip  Plugs,  Ltd.  (153,487). — Private  company.  Regis- 
tered  March   4lh.    Capital,   £5.000   in   4,500     '  '    " 


Ma 


of   £1   and    10,000  founde 
ufacturers    of    sparking    plugs,     importers,    exporters,    elti 


trical  engineers,  manufacturers  of  devices  and  applij 
water  navigation  or  progression,  &c.  The  subscribers  (each  with  one  share) 
are:  T.  H.  R.  Key,  92,  Kimberley  Gardens,  Harringay,  N.,  engineer;  A. 
Thomsen,  32,  Cumberlanti  Park,  Acton,  aeronautical  engineer;  E.  Baumann, 
32,  Cumberland  Park,  Acton,  aeronautical  engineer;  L.  Ripault,  98,  Hallam 
Street.  "W.  1,  engineer.  Managing  director:  L.  Ripault.  Registered  office: 
23.    Warren   Street,    W. 

Anode,   Ltd.   (153,474)  .^Private    company.      Registered 

March  4th.  Capital,  £250  in  £1  shares.  Electricians,  electrical  motor,  tele- 
phone and  general  engineers,  optical,  nautical,  and  other  instrument  makers, 
&c.  First  directors:  P.  W.  Ernest,  10.  Argyle  Road,  Hendon,  N.W.;  B.  R. 
Walter.  199,  Sandringham  Dwellings.  Charing  Cross  Road,  W.C.  Registered 
office  :    172,  Wardour   Street,    W. 

Flexile    Metal    Co.,    Ltd.    (153,532).— Private  company. 

Registered  March  7th.  Capital,  £50,000  in  £1  shares.  Manufacturers  of  and 
dealers  in  tubes,  casings,  and  containers  in  metal,  and  other  substances, 
electrical  engineers,  &c.  The  subscribers  (each  witti  one  share)  are  :  A.  \V. 
Rogers,  17,  .  Prairie  Street,  S.W  8,  clerk;  Mrs.  B.  N.  Lovitt,  U.  Hornsev 
Park  Road,  N.  8.  First  directors  to  be  appointed  by  the  subscribers.  Solici- 
tors :  Thome,    Priest   &  Co..   11,   Great   James  Street,   Bedford   Row,   W.C.  1. 

C.   H.   Morse  &   Co.,    Ltd.   (153,499)  .—Private  company. 

Registered  March  5th.  Capital,  £4.000  in  £1  shares.  Electrical,  mechanical, 
and  general  engineers,  manufacturers  of  motors,  cycles  and  accessories,  &c. 
The  subscribers  (each  with  one  share)  are  ;  C.  "H.  Morse,  64,  Heathfield 
Road.  Cardiff,  engineer;  R.  J.  Cuming,  108,  Brunswick  Street,  Canton, 
Cardiff,  engineer.  Table  "A"  mainly  applies.  Regisjpred  office:  7,  Ex- 
change Oiambers,    Bute   Docks,    Cardifl. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Woking  Electric  Supply  Co.,  Ltd Issue  between  Feb- 
ruary 5th  and  June  22nd,  1918,  of  £4,300  debs.,  part  of  a  series  already 
registered. 

Eagle   Electric    Light   &    Power    Co.,    Ltd.    (163..514).— 

Private  company.     Registered    March   6th.    Capital  £2,000   in   £10  shares.    As 
title.    First    directors :     Major    W.    Taylor,    F.    Lane.    R.    J.    Cadet,    A.    E. 
"      "  All    of    Faringdon,    Berks.    Solicitor :    A.    G. 

Munsfer    Electric    Lighting    Co.,    Ltd. — J.    Hunter,    of 

Liverpool,    ceased    to  act    as    receiver   on    January    31st,    1919. 

Bourne   End   Electrical   Installation   Co.,  Ltd. — A  notice' 

of   the    appointment   of   R.   M.  BUlkie.    of  Higli   Wycombe,    ba    receiver    and 
manager,  on  February  B06l,   1919,  by  order  of  Court. 


The  gross  receipts  for  1918  were  £74,827 
South   London      and  the  expenditure  was  i643,881.    £8,135 
Electric    Supply     was   brought  forward,    and    the    amount 
Corporation,       available    is    £34,371.      There    has    been 
Ltd.  placed  to  depreciation   £7,000,  6  per  cent. 

18  paid  on  the  6  per  cent,  cumulative  pre- 
ference shares,  also  debenture  and  other  interest.  £2,500  i.'; 
to  be  put  to  general  reserve,  and,  after  paying  n  dividend  oi 
5  i>6r  cent,  for  the  year  on  the  ordinary  shares.  £3,717  re- 
mains to  carrj-  forward.  New  connections  added  to  the 
system  are  30,032  (35-watt)  lamps,  or  1,050  KW..  making 
447.77'2  lamps,  or  15,650  KW.  Units  generated  9,303,688; 
units  sold,  7,112,252,  against  7,.549,945  in  1917;  used  on  works, 
389,363;  expended   in  distribution,  1,802,073. 

In  June  last  the  board  addrcised  a  letter  to  the  shareholders  embo<hitig  on 
offer  from  the  County  of  London  Electric  Supply  Co..  Ltd.,  to  purc^l^=e  the 
whole  or  any  portion  of  the  ordinary  shares  of  the  company  on  the  terms  set 
out  in  the  letter  referred  to.  The  shareholders  generally  availed  themselves 
of  this  offer,  with  Ihe  result  that  the  County  of  London  Electric  Supply  Co., 
Ltd.,  became  the  holders  of  a  preponderance  of  the  ordinary  share  capital. 
The  board  has  been  reconstructed,  and  Capt.  Bax,  Mr.  J.  M.  Henderson,  Mr. 
F.  J.  Leslie,  and  Mr  Algernon  Turnor  have  resigne<l.  while  Mr.  J.  B.  Braith- 
waite  has.  I»en  elected   chairman,  and   Mr.  H.   B.   Renwick  managing  director. 

Annual  meeting,  March  18th. 

During  1918  capital  exjwnded  in  London 
County  ol  districts  was  £75,9.50.  Balance  from  re- 
London  Electric  venue,  after  deducting  expenses  £179,430, 
Supply  Co.,  Ltd.  plus  £15,023  brought  forward.  Debenture 
nnd  loan  intere.'^t  absorb  £43.455;  to  re- 
sei-ve  for  depreciation,  &c.,  £-50,000:  to  reserve  for  deferred 
maintenance  £15,000:  written  off  preliminary  expenses  £5,000. 
Dividend  on  the  preference  shares  6  jjer  cent,  for  the  year; 
final  dividend  of  9  per  cent.,  less  tax.  making  7  per  cent,  for 
the  year,  on  the  ordinary  shares.  To  he  carried  forward, 
£15.516.  Two  of  the  original  directors.  Messrs.  F.  \A'.  Rey- 
nolds and  A.  H.  Sanderson,  have  died,  and  Mr.  J.  Shaw  has 
resigned.  Sir  W.  Guy  Granet  and  Mr.  J.  Atherton  have  been 
appointed   directors. 

With  a  view  to  assisting  in  the  further  co-ordination  of  the  electric  supplv 
of  London,  the  directors  in  June  last  made  an  offer  to  the  shareholders  of 
the  South  L.ondon  Electric  Supply  Corporation.  Ltd.,  to  exchange  their  ordi- 
nary  shares  on  certain  terms  fnr  ordinary  shares  of  their  company.  Th-^ 
shareholders  of  tlie  South  London  Co.  largely  availed  themselves  of  this  offer, 
and  10.578  ordinary  shares  of  the  company  were  issued  accordingly.  Th^ 
South  London  Co.'s  power  house  has  been  connected  up  with  the  Wands- 
worth power  house,  and  considerable  economies  are  resulting  from  the  closer 
union    of   the  two  companies. 

-\t  the  annual  meeting,  on  March  17th.  sanction  will  he 
asked  to  an  increase  of  preference  and  ordinary  capital,  with 
a-  corresponding  increase  in  borrowinc  powers.  Applications 
received  during  year,  4.-560  kw..  makinc  73,692  kw.  Units 
sold,  40.326,263,  "an  increase  of  2,731,002.  Consumers  in- 
creased from  27,998  to  29,400-  The  results  obtained  during 
the  year  are  again  satisfactory.  The  cost  of  coal,  wages,  and 
materials  h,as  still  further  increased.  The  S.  Tx)ndon  Klectrio 
Supply  Corporation  has  declared  5  per  cent.,  and  the  Bourne- 
mouth &  Poole  Co.  5  i>er  cent.  The  imits  sold  by  the  Coat- 
bridtre  c^'  Airdrie  Electric  Supply  Co..  Ltd..  increased  from 
10.072..535  to  11.469.820.  During  'the  war  482  of  the  employt^s 
of  the  County  and  associated  companies  have  been  on  service. 
Thirty  men  have  been  kiUed  in  action  and  51  wounded. 

The    report    for    1918    states    that    the 
City    of    London  capital   expended   was   £4.931 .   and   £.5,524 
Electric    Lighting  was    written    off  in    respect  of    buildings. 
Co.,   Ltd.  plant,    and    works   dismantled.     Total  re- 

venue £389,859,  less  expenditure  £248,252. 
leaving  £141.607.  plus  £17.573  bronsht  forward.  Interest  or 
loans-  and  debenture  stock  £25.346;  interest  transferred  to 
debenture  stock  premium  redemption  account  .£1.701 ;  lease- 
hold redemption  account  £-330;  employes'  provident  and  bene- 
volent funds.  &c.,  £1,616;  sjjecial  contribution  to  bene- 
volent fund  £2,500;  stores  written  down  £329;  transferred  to 
reserve  account  £50,000;  preference  dividend  6  ner  cent.  • 
ordinary  dividend  8  per  cent.;  carrvins  forward  £20,019 
The  increase  in  gross  revenue  is  £38.673  over  1917.  Net 
revenue  advanced  by  £7.627.  The  average  price  obtained  per 
unit  sold  for  private  supply  was  3.27d..  asainst  2.61d.  in  1917. 
Units  cenerated  31.731,491.  acainst  35.375,929  in  1917.  Units 
sold  26.6.56.655.  against  29.697.392  in  1917.  Maximum  supply 
demanded  18.900  kw.  in  1918.  against  20.910  in  1917.  Units 
sold  for  power  10,900,690;  heating  3,893,447,  tocether  equal 
to  57.96  per  cent,  of  the  total  units  sold  for  private  supply. 
Annual  meeting,  March  19th. 

The  profit  for  1918,  including  interest 
Bruce  Peebles  on  investments  and  transfer  fees,  and 
&  Co.,  Ltd.  after  deducting  administration  exr>enses, 
the  amount  required  for  debenture  service 
and  prrvvioion  for  excess  profits  duty,  amounts  to  £15,6-57.  Of 
this,  ,-€6.000  has  been  applied  to  depreciation  reserve  account, 
and  £976  has  been  written  off  preliminary  expenses.  The 
preference  dividend  of  7J  per  cent.,  less  tax,  requires  -63,830, 
and  a  further  dividend  at  2i  per  cent,  per  annum  for  the 
year,  less  tax.  making  up  the  fnU  dividend  of  10  per  cent, 
in  terms  of  the  scheme  of  arrancement,  requires  £1.277, 
leaving  £3. .574  to  be  carried  forward.  Effect  has  been  given 
in  the  balance  sheet  to  the  scheme  of  arrangement  forthe 
reoruanisation  of  the  company's  capital  approved  at  meetings 
of  first  mortffacre  debenture  holders,  unsecaired  debenture 
holders  and  sharehoJders.  held  in  February  last  and  confirmed 
by  the  (jourt.    The  balance  of  profit  and  loaa  account  a* 
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December  Slat,  1917,  amounting  to  £15,827,  has  been  in- 
cluded in  a  suspense  account,  to  which  has  also  been  added 
the  provision  made  for  excess  profits  duty  for  the  current 
year.  The  excess  profits  duty  in  respect  of  the  years  1917 
and  1918  will  be  charged  against  the  suspense  account  when 
finally  ascertained.  A  new  workshop,  200  ft.  long,  .65  ft. 
span,  has  been  erected  duiing  the  year,  and  provided  with  the 
requisite  plant  to  cope  with  the  satisfactory  and  increasing 
demand  for  heavy  steel  works  plant  w'hich  the  company  is 
now  manufacturing.    Annual  meeting,   Edinburgh,  to-day.     ^ 

The  report  for  1918  shows  the  following 
Charing    Cross,    results  :— 

M'est  End  &  ^Vest  End  Undertakings. — Gross  earnings 
City  Electricity  £193,853,  a^gainst  £165,136  in  1917.  Ex- 
Supply  Co.,  Ltd.  pensey,  excluding  depreciation,  £132,946, 
against  £103,268  in  1917.  Net  earnings 
£60,912,  against  £61,869.  Including  £8,258  brought  forward 
and  £1,794  interest  accrued.  £73,992  is  available.  Interest 
on  debenture  stock,  £17,829;  depreciation,  £22,000;  prefer- 
ence dividend,  £1S,(X)0;  ordinary'  dividend,  4  per  cent., 
£16,000;  leaving  £162  to  be  carried  forward.  Connections 
to  West  End  mains  753.052  (30-watt)  lamps;  Kghting,  460,449, 
heating  64,566,  power  228,037  (9,170  h.p.).  Units  generated. 
1,515,174;  bought,  15,276,229;  sold,  11,590,906;  used  on  works 
and  lost,  5,200,4:37. 

City  Undertaking. — Gross  earnings  £238,075,  against 
£212,-542  in  1917.  Expenses  £199,250,  against  £147,153.  Net 
earnings  £38,825,  against^  £65,888.  Including  £18,000  brought 
forward,  £56,825  is  available.  Interest  on  debenture  stock, 
loans,  and  advances,  £29,750;  preference  dividend.  £18,000; 
leaving  £9,075  to  be  carried  forward.  Connections  to  citv 
mains,  807,443  (30-watt)  lamps;  lighting,  327,198;  heating", 
99,592;  power,  380,653  (15,:307  h.p.).  Units  generated, 
36,595,375;  .sold,  29,985.073;  used  on  works  and  lost,  6,610,302. 
'  Annual  meeting,  March  20th. 

There   was  a  good  deal   of  criticism   of 

Underj^round      the  board  at  the  annual  meeting  last  week 
Electric  on  the  question  of  reserve?,  but  the  chair- 

Railways  man.   Lord   George  Hamilton,    took   up   a 

Co.    of    London,  very    definite  attitude.     Referring    to  the 
Ltd.  policy  of  the  operating  cornpanies  in  mak- 

ing reseiTes  for  depreciatioii  and  renewals, 
he  said  that  in  the  difiicult  years  ahead  of  them  they  could 
not  hope  to  maintain  their  present  position  unless  their 
financial  reserves  were  adequate  for  the  rehabihtation  of 
permanent  way,  and  for  making  good  the  wear  and  tear  of 
their  electrical  plant  _and  the  necessary  replacements  of  the 
rolling-stock.  No  boards  could  accept  the  responsibility  of 
directing  their  companies  if  outside  interference  had  the 
power  of  curtaib'ng  the  maintenance  of  the  reserves  necessary 
for  the  continuous  working  of  their  enterprises.  On  this  point 
they  were  not  prepared  to  mate  any  concession.  Sir  Robert 
Perks  and  others  objected  to  the  large  sums  paid  to  reserve, 
which  they  thought  was  already  in  excess  of  reasonable  re- 
.quirements,  while  so  much  of  the  capital  went  w-ithout  a 
return.  The  chairman  said  that  the  board  were  not  going  to 
give  up  their  power  of  putting  to  reserve  what  they  con- 
sidered necessary  to  protect  the  company's  interests,  and  if 
the  6  per  cent,  income  bondholders  thought  they  had  a  good 
cane  they  could  take  the  matter  to  the  courts. 


Oxford  Electric  Co.,  Ltd. — Sir  Henry  Mance  stated  at 
the  annual  meeting  that  the  wages  bill  was  now  100  per 
cent,  higher  than  it  was  before  the  war.  Coal  had  had  the 
most  adverse  effect  upon  their  returns  for  the  year,  and  its 
price  was  possibly  to  be  raised  by  another  30  per  cent.  If 
that  advance  should  be  made  the  company  would  have  to 
put  up  their  charges  proportionately.  They  hoped  that  the 
Government  would  ■nithdraw  as  soon  as  possible  the  order 
for  restricting  the  consumption  of  electric  cuiTent,  and  re- 
presentations were  being  made  to  them  for  that  purpose. 
The  colleges  were  now  resuming  their  normal  life.  At 
present  he  saw  no  reason  to  fear  that  the  company  would  be 
prejudicially  affected  by  any  electricity  supply  measure  the 
Government  might  adopt. 

Bournemouth  and  Poole  Electricity  Supply  Co.,  Ltd. — 
The  revenue  balance,  after  deducting  generating  and  dis- 
tribution costs  and  other  charges,  is  £32.461,  plus  £2,079 
brought  forward.  Debenture  and  loan  intere.st,  less  tax, 
ab.sorbs  £7,791 ;  leasehold  and  special  redemption  funds  and 
interest,  £2,221;  to  reserve  for  depreciation,  &c.,  £8,000. 
The  dividends  on  the  ordinary  shares  amount  to  5  per  cent. 
for  the  year,  and  £1,299  is  carried  forward.  Two  directors, 
Messrs.  A.  H.  Sanderson  and  P.  W.  Reynolds,  have  died. 
Mr.  J.  A.  Hosker  is  now  chairman,  and  Mr.  H.  B.  Renwick, 
deputy  chairman.  Applications  received  at  December,  12,596 
Kw.,  an  increase  of  425  KW.     Units  sold,  4,513,956. 

British  Insulated  and  Helsby  Cables,  Ltd.— The  directors 
recommend  a  dividend  of  85  per  cent.  (Is.  9d.  per  share)  on 
the  ordinary  shares  for  the  jta^t  half-year,  making  12i  per 
cent,  for  the  year  on  the  revised  capital,  place  £80,000  to 
reserves  and  depreciation,  and  carry  £99,000  forward.  Last 
year,  7i  per  cent,  and  a  bonus  of  10  per  cent.,  making  25  per 
cent,  for  the  year,  were  paid  on  the  old  capital:  £248,500 
was  added  to  reserves,  depreciation,  &c.,  and  £84,792  carried 
forward,  after  providing  for  estimated  excess  profits  duty. 
One  new  fully-paid  ordinary  share  was  afterwards  allotted  for 
each  ordinary  share  heii.— Financial  Times. 


Davis  &  Timmlns,  Ltd. — Net  profit  for  1918,  including 

£32,013  brought  forward,  after  aDowing  for  depreciation,  &c., 
and  excess  profits  tax  (1917),  £77,659.  There  is  put  to  general 
reserve  £2,000  and  to  income  tax  account  £7,919.  The  divi- 
dend on  the  ordinary  shares  totals  8  per  cent,  for  the  year 
(free  of  income  tax),  also  a  bonus  of  17  per  cent,  out  of  the 
profits  (free  of  income  tax).  There  is  carried  forward,  subject 
to  special  taxation,  £52,389. 

Automatic  Telephone  Mannfacturing  Co.,  Ltd. — Profit  for 
1918  £41.331,  plus  £11,550  brought  forward.  After  writing 
olf  £8,000  for  depreciation,  and  paying  6  per  cent.,  less  tax, 
on  the  ordinary  shares,  £11,2S1  is  to  be  carried  forward. 

Gandy  Belt  Manufacturing  Co.,  Ltd Dividend  17§  per 

cent,  for  the  half-vear  on  ordinarv  shares,  making  25  per 
cent,   for  1918. 

Globe  Telegraph  &  Trust  Co.,  Ltd. — Interim  dividend  on 
ordinary  shares  2s.  per  share,  free  of  tax. 

Direct    West   India    Cable   Co.,    Ltd. — Interim   dividend 

on  the  ordinary  shares  at  the  rate  of  6  per  cent,  per  annum, 
free  of  tax,  for  the  past  half-year. 

Halifax  and  Bermudas  Cable  Co.,  Lfd.^Interim  dividend 

on  the  ordinary  shares  at  the  rate  of  6  per  cent,  per  annum, 
free  of  tax,  for  the  past  half-year. 

Edison  Swan  Electric  Co.,  Ltd. — ^The  company  in  meet- 
ing on  March  10th  confirmed  the  resolutions  altering  the 
articles,  bearing  upon  the  new  issue  of  capital. 

Ransomes,  Sims  &  Jefferies,  Ltd. — Dividend  on  ordinary 
shares  8  per  cent,  per  annum,  free  of  tax,  leaving  £41,437  to 
be  carried  forward. 

Clones  Electric  Light  &  Power  Co.,  Ltd. — Net  profit 
£296.  Notwithstanding  great  reduction  in  current  consump- 
tion, revenue  increased  by  £202  over  the  preceding  year. 
Dividend  5  per  cent. 

Llanelly  and  District  Electric  Lighting  &  Traction  Co., 
Ltd. — Dividend  on  the  ordinary  shares  5  per  cent.,  less 
tax:  to  reserve  and  renewals,  £4,000;  carrying  forward 
£2.057. 

Western  Telegraph  Co.,  Ltd. — Second  quarterly  dividend 
3s.,  free  of  tax,  at  the  rate  of  6  per  cent,  per  annum. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Exchange  securities  are  roughly  gradeable  into  one 
class  where  labour  troubles  enter,  and  another  class  into 
which  they  do  not.  These  categories  take  the  place  of  the 
labels  "Peace  Stocks"  and  "War  Stocks"  that  prevailed 
at  armistice-time.  The  present  movement  of  investment  is 
all  in  favour  of  colonial  and  foreign  securities,  all  against 
the  domestic  variety.  From  various  parts  of  the  country 
the  same  tale  comes,  from  the  North  of  England,  the  Mid- 
lands, the  South-Westem  and  Welsh  Counties,  "  Sell  indus- 
.  trials,"  meaning  shares  in  home  companies.  Iron,  coal, 
steel,  a-rmament  et  hoc  genus  omne ;  railway  stocks,  ordinary 
and  fixed-charge;  anything,  it  little  matters  what.  So  does 
the  cloud  of  the  strike-fear  lower  over  the  Stock  Exchange 
markets. 

Electric  lighting  companies  are  scarcely  affected.  This 
seems  the  more  singular  in  that  the  spring  dividends  do  not 
maie  a  very  exciting  list.  It  must  be  admitted,  of  course, 
that  they  are  better  than  might  have  been  expected,  and 
something  of  a  decline  in  prices  took  place  in  advance.  On 
the  whole,  however,  the  market  is  not  at  all  a  bad  one. 
Shareholders,  so  far  as  can  be  judged,  take  the  view  that 
their  affairs  can  hardly  get  worse  than  was  the  case  during 
the  war,  and  that  recent  reports,  fortified  by  intelligent 
anticipation,   afford  encouragement  for  the  future. 

The  directors  of  the  County  of  London  Electric  Supply 
Co.  state  in  their  report,  just  out,  that  they  feel  _"  the  re- 
sults obtained  during  the  past  year  are  again  satisfactory. 
The  cost  of  coal,  wages,  and  material  has  still  further  in- 
creased during  the  year.  Total  units  sold  during  the  twelve- 
month were  well  over  forty  millions,  an  increase  of  2,731,002 
units  as  compared  with  1917.  Net  profit,  before  deduction 
of  debenture  stock  interest,  came  to  £179.400,  an  advance 
of  £26,000.  The  dividend  for  the  year  is  again  7  per  cent. 
Holders  of  South  London  Electric  ordinary  largely  availed 
themselves,  the  report  states,  of  the  offer  to  exchange,  on 
certain  terms,  into  the  County  of  London  Co.,  and  10,158 
County  ordinary  shares  were  accordingly  issued. _  Sanction 
is  to  be  sought  at  the  forthcoming  meeting  to  an  increase  of 
the  company's  preference  and  ordinary  share  capital,  with 
correspond!  i^:  additional  powers  for  borrowing. 

The  Charing  Cross  report  shows  net  earnings  of  £60,912, 
being  less  than  £1.000  below  those  of  last  year.  The  divi- 
dend, as  already  stated,  is  4  per  cent.  The  Citv  of  London 
Co.  has  £77,400  to  dispose  of.  a  decrease  of  £500,  and  the 
dividend  remains  at  8  per  cent.  The  shares  are  5s.  lo^ve^  on 
the  week.  Ctool  expansion  is  shown  on  the  power  side  of 
the  company's  business.  Kensington  and  Rnightsbridge  has 
reduced  its  dividend  from  7  per  cent,  to  6  per  cent.,  although 
the  year's  income  is  only  about  £400  down  as  compared 
with  1917.  South  London  has  done  well,  its  disposable  bal- 
ance of  £21,000  being  £300  better  than  last  year's. 
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The  Para  Electric  Railways  &  lAghtin-^  Co.  .■^hows  a  drop 
of  nearly  i'-20,000  in  net  revenue,  to  fl41,(RJ0,  but  exchange 
came  to  the  rescue,  and  the  dividend  on  the  ordinary  shares 
is  ruaintained  at  7  per  cent,  for  the  year.  The  price  is  5J, 
and  the  6  per  cent,  preference  4i. 

Marconis  are  a  better  market  on  the  re-establishment  of 
wireless  coniiuuuication  with  Canada  and  the  West  Indies. 
'ITie  price  has  risen  to  4i,  and  brisker  business  than  for 
some  time  past  is  apparent  in  the  shares.  Americans  have 
ralhed  to  30s.,  Canadians  to  16s.,  and  Marconi  Marines  to 
Si  bid. 

The  cable  group  is  steady,  the  usual  demand  for  Eastern 
stocks  and  shares  being  the  only  feature.  A  reaction  in 
Telegraph  Constructions  lowered  the  price  £-2.  Some  few 
shares  came  in  on  the  big  rise  that  had  taken  place,  which 
induced  some  holdere  to  sell  prior  to  the  re-arrangement  of 
the  capital.  The  British  Insulated  &  Helsby  Cables  report, 
first  since  the  doubling  of  the  .shares,  shows  a  dividend  of 
l'2i  per  cent.,  which  is  at  the  same  rate  as  the  25  per  cent. 
declared  a  year  ago  on  the  old  amount  of  capital. 

Calgar?'  Power  common  shares  have  risen  several  dollars  to 
31.  Various  other  American  Utilities  are  advancing  in  price. 
The  Mexican  gioup  has  halted,  exhibits  rather  a  tendency  to 
ea.se  off.  bullishness  having  subsided  for  the  moment,  pend- 
ing next  developments.  Brazilian  Tractions  are  better,  and 
Rio  de  Janeiro  Tramways  bonds  of  both  classes  have  im- 
proved. 

Nobody  has  a  good  word  or  a  spare  hundred  pounds  for 
Home  Railway  .stocks.  Distiicts  are  lower  at  2-5.  A  seller 
of  Metropolitan  Surplus  Lands  stock  found  no  better  bid  than 
a  point  below  the  bottom  price  officially  quoted.  Under- 
ground Electric  shares  are  duller,  .\mongst  industrials,  the 
weakness  of  armament  and  all  the  iron  and  steel  shares  is 
a  feature,  for  the  reasons  already  discussed  above. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

Home  Electricity  Coupanies. 

Dividend  Price 

, • .  March  11, 

1916.  1917,  1919,     Rise  or  tall, 

BromptoD  Ordinary 9       10  7|  — 

Charing  Cross  Ordinary     ....       5         4  3|  — 

do.       do.       do.       H  Pref...       4J       4J  S3  - 

Chelsea 8         6  33  — 

City  of  London         8         8  12}  —J 

do.       do.    6  per  oen    Pref.  ..66  lOj  - 

County  of  London 7         7  H  — 

do.         do.     6  per  cent.  Pref,       6         6  lOJ  — 

Kensington  Ordinary          ....        6         7  6  — 

London  Electric        Nil     Nil  1,1  _J 

do.       do.     6  per  cent.  Pref...        4         5  3|xd  — 

Metropolitan 3         4  Si  — 

do.         4*  per  cent.  Pref.    ..       4i       4J  SJ  — 

St.  James' and  Pall  Mall  ..        ..8         9  7j  — 

South  London           6         5  S  — 

South  Metropolitan  Pref 7         7  20/6xd  — 

Westminster  Ordinary       . .        . .       7         9  65xd  — 

Telegraphs    and    Telephones, 

Anglo-Am.  Tel.  Pref 6         6  98ii  — 

do.            Def IJ       li  211  - 

Chile  Telephone      8         8  74  — 

CnbaSnb.  Ord.         ......       7         7  11  — 

Eastern  Extension 8         8  16  +  J 

Eastern  Tel.  Ord 8         8  161  +1 

Globe  Tel.  and  T.  Ord 7         7  14i  — 

do.        do.        Pref 6         6  lOJ  — 

Great  Northern  Tel.           ....      24         29  32  — 

Indo-European          13         13  68  — 

Marconi           15        20  4?  +  i 

Oriental  Telephone  Ord 10         10  2i  — 

United  R.  Plate  Tel 8         8  74  — 

West  India  and  Panama    . .         . .      6d.       1/3  1! ,'.  —  tV 

Western  Telegraph             ....        8         8  16|  +  i 

Home    Rails. 

Central  London  Ord.  Assented   ..44  63J  — 

Metropolitan 1  28  ~  I 

do.         District         . .        . .     Nil      Nil  86  —  i 

Underground  Electric  Ordinary. .     Nil      Nil  8^  —  i 

do.              do,       "A"        ..     Nil      Nil  9/6  — 6d. 

do,              do.       Income  ..6         4  93  — 

FoBEioN    Trams,  &a, 

Adelaide  8np.  6  per  cent.  Pref.  ..       6         6  4Bxd  — 

Anglo- Arg.  Trams.  First  Pref.     ..        6*        B^  SJ.)  — ,;; 

do.           do.      2nd  Pref.       . .       6|       —  3i  — 

do.           do.      BDeb 6         6  70i  —1 

Brazil  Tractions       —        —  55  +*2 

Bombay  Electric  Pref 6         6  103  — 

British  Columbia  Elec.Rly.Pfce.        6         6  63J  — 

do,               do.        Preferred      Nil     Nil  44  — 

do.               do.        Deferred       Nil     Ni'l  -42  — 

do.               do.        Deb.      ..4+41  62  — 

Mexico  Trams  5  per  cent.  Bonds..      Nil     Nil  64  — 

do.          6  per  cent.  Bonds..      Nil     Nil  BB  — 

Mexican  Light  Common  . .        . .      Nil     Nil  89  — 

do.            Pref Nil     Nil  Rl  — 

do.            Ist  Bonds..        ..      Nil     Nil  69  — 

Manufacturing    Goupaxzes. 

Babcock  &  Wilcox              ....        15        15  3J  — 

British  Aluminium  Ord 10        10  l|  — 

British  Insulated  Ord 20        20  2|  — 

British  Westinghouse  Pref.         . .          7i        7J  2i'fi  — 

Callenders 20        25  10*  — 

do.        ei  Pref 5         5  3J  — 

Castner-Kellner        22        20  8fi,  — 

Edison-Swan,  "  A "             . .        . .        —       —  19/-  — 

do.      do.    5  per  cent.  Deb,    . .          4         4  744  — 

Electric  Construction         ....          "rt      10  XJ  — 

Gen.  Eleo.  Pref 6         6  VA  — 

do.       Ord 10       10  171  — 

Henley 25        25  2tV             — 

do.    4iPret 4)        44  4xd  — 

IndlB-Rnbber 10        10  17                — 

Siemens  Ord 10        —  G-?e             — i 

Telegraph  Con 20       20  644               — * 

*  DiTldends  paid  free  of  Inoome  Tax, 
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MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  fifjurea  appearintr 
in  the  following:  list,  that  in  eome  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  March  12th. 


CHEMICALS.  Ac. 


0  Acid,  Oxalic per  lb, 

a  Ammoniac  Sftl        per  ton 

a  Ammonia,  Muriate  (large  cryetal)  ,, 

a  BiBulphide  of  Carbon      ..        ..  i, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  PotaBb,  Chlorate per  lb. 

a        M        Peroblorate         .,        ..  ,, 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,, 

a        „  Lump ,, 

a  Soda,  Chlorate        per  lb. 

a      M      Crystals         per  ton 

a  Bodlum  Bichromate,  casks        ..  per  Ih. 

METALS.   &c. 

c  Brass  (rolled  metal  S"  to  12"  basis)  per  lb. 
c      It     Tubes  (solid  drawn)          ,,  ,, 

c      It     Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ..  ,i 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      „       Sheet  ti 

g       „        Rod „ 

d      ti       (Electrolytic)  Bars        ..         ti 
d      II  It  Sheets     ..  „ 

d      u  II  Wire  Rods         „ 

d      .,  n  H.O.  Wire  per  lb. 

f  Ebonite  Rod 

f       „       Sheet         „ 

n  German  Silver  WirA        ,.        ..  ,, 

h  Gutta-percha,  fine ti 

A  India-rubber,  Para  fine   ..        ..  i, 

1  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

g  Lead,  English  Pig ,, 

^Mercury         per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 
«      It                II            II      medium         „ 
e      It                II            II      large  ..         „ 

d  Silioium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      ..        .,  per  ton 

g  Tin,  Block  (English) , 

n    ti     Wire,  Nob.  1  to  16    ..        ..  per  lb. 


1/6 

£80 
i-78 


£12  108. 
£15 
£8H 


im  to  1/3 

!/■ 

Id.  dee 

mi 

Jd.  dec 

i'llK 

Xi  dec 

i!118 

,i-l  (l.-C 

£118 

1'4  dec 

IHl 

£11  dec 

£161 

£91 

£9  dec 

lljd. 

Id.  dec 

8,- 

2/6 

£40 

Nom. 

9d.  to  4  6 

5'- to  10/. 

12,6  to  25-/ &  op, 

l/8i 

£224 


£3  dec. 
£1  dec. 


Qaotationa  supplied  by — 


a  O.  Boor  &  Cg, 
c  ThoB.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Kephe 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


The  Sphere  Photometer. — In  the  course  of  the  dis- 
cussion on  Mr.  A.  P.  Trotter's  paper  on  "Photometric  Apparatus,' 
at  the  meeting  of  the  iLLUMiNATiNfj  Engineering  Society  on 
December  lltth,  Mr.  J.  W.  T.  Walsh  referred  to  the  use  of  an 
integratinjr  photometer  in  the  form  of  a  cube  at  the  National 
Physical  Laboratory  for  the  investifration  of  the  candle-power  of 
large  carbon  arcs.  He  said  that  in  the  case  of  a  source  of  light  of 
non-uniform  distribution,  an  error  of  the  order  of  10  or  1.5  per 
cent,  might  result  from  the  use  of  a  cube  instead  of  a  sphere,  but 
with  care  it  was  possible  to  obtain  fairly  accurate  measurements 
'With  the  aid  of  a  large  metal-filament  lamp,  with  a  shade  of 
hemispherical  shape  behind  it,  which  gave  a  polar  curve  almost 
identical  with  that  of  the  ordinary  carbon  arc  (except  at  the 
central  point)  it  had  been  found  possilile  to  determine  the  total 
candle-power  of  the  arc  with  a  single  measurement  in  a  cubical 
photometer,  and  the  cube  was  much  more  convenient  in  use  than 
the  sphere.  Mr.  C.  C.  Paterson  said  that  at  the  N.P.L.  it  was 
believed  that  the  errors  of  the  sphere  were  quite  as  large  as  those 
likely  to  occur  with  a  cube,  and  he  would  expect  to  get  (|uite  as 
accurate  results  from  the  latter.  He  did  not  believe  the  total  error 
would  exceed  2  or  3  per  cent.  Mr.  L.  Gaster  pointed  out  tliat  in 
the  United  States  a  hemisphere  had  been  employed  instead  of  a 
sphere  ;  the  method  was  said  to  prove  more  accurate  than  the  use 
of  a  sphere,  and  had  the  advantage  of  free  ventilation.  Mr.  Walsh 
further  stated  that  the  cube  measured  2  m.  inside. 

Women  War   Workers. — The  extent  to  which   women 

replaced  men  in  industry  and  commerce  during  the  war,  is  dis- 
closed in  a  White  Paper  issued  on  March  5tli.  After  making 
necessary  allowances,  it  is  estimated  that  over  a  million  and  a  half 
came  forward  to  take  the  place  of  men.  The  position  in  April, 
1918.  is  shown  by  the  following  figures  : — 

No.  employed. 


Electricity,  gas  and  water  (municipal") 
Tramways  (municipal) 

Tramways  (company)        

Other  occupations 

Total        


Increase. 

April,  1918 

4,000 

18,000 

5,800 

1,504,200 


3,276,000         1,532,000 
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COAL     MINING     NOTES. 


Notes  from  the  General  Report  of  H.M.  Chief  Inspector  of  Mines. 


Production. 

FROii  the  recently- issued  report  of  H.M.  Chief  Inspector  of 
Mines  for  the  year  1917  we  learn  that  the  total  valu.e  of  all 
minerals  raised  in  the  United  Kingdom  amounted  to 
£228,9C3,986,  an  increase  of  f9,929,462  as  compared  with 
the  year  1910.  The  total  output  of  coal  was  248,499,240 
tons,  and  the  value  £207,780,894,  showing  a  decrease  in 
the  output  of  no  less  than  7,870,126  tons  and  an  increase 
in  the  value  of  £7,772,208  on  the  figures  for  1910.  The 
average  price  of  coal  was  lOs.  8*08d.  per  ton  in  1917,  as 
compared  with  15s.  7-24d.  in  1916.  These  figures  show 
the  very  great  importance  of  the  coal  industry  to  this 
country  ;  but  it  must  be  remembered  that  these  values  are 
more  or  less  artificial,  due  to  a  great  extent  to  the 
unpatriotic  demands  of  the  miners  for  high  wages,  when  the 
nation  was  struggling  for  life  in  the  midst  of  a  great  and 
terrible  war,  and  not  under  ordinary  competitive  commercial 
condiiions. 

Increased  values  mean  increased  wages,  and — this  is  the 
lamentable  part — increased  wages  mean  a  reduced  output 
under  such  conditions.  Ordinarily,  under  a  fair  competi- 
tive system,  this  would,  to  some  extent,  remedy  itself,  as 
the  high  wages  would  attract  labour  ;  but,  with  all  the 
best  manhood  of  the  kingdom  in  the  British  Army,  there 
was  no  chance  of  this,  and  the  nation  was  practically  at  the 
mercy  of  a  few  revolutionary  malcontents. 

It  has,  however,  been  a  well-known  law  in  the  mining 
industry  that  as  wages  rise,  output  reduces,  and  to  show 
the  seriousness  of  this  for  the  year  1917,  not  only  was 
the  output  less  by  nearly  8,000,000  tons,  but  it  was  this 
much  less  in  spite  of  the  fact  that  there  were  2S,277  more 
persons  employed  in  1917  than  in  191{i.  Altogether  there 
were  2,814  coal  mines  at  work,  employing  811,510  males 
underground  and  198,783  males  and  11,047  females  above 
ground.  These  figures  are  just  now  most  interesting  to  the 
community  in  view  of  the  threatened  strike  of  the  miners  for 
a  30  per  cent,  increase  of  wages,  and  a  reduction  in  the 
hours  of  work  from  eight  to  six.  Much  of  the  lost  time  is 
avoidable,  and  it  would  be  most  interesting  to  know  what 
effect  the  granting  of  the  "  minimum  "  wage  has  had  on  the 
industry.  Probably  a  fair  estimate  would  not  be  less  than 
20  per  cent.  A  30  per  cent,  increase  in  wages  and  a  reduc- 
tion in  hours  from  eight  to  six  would  result  in  an  advance 
in  the  price  of  coal  by  at  least  50  per  cent.,  owing  to  the  great 
reduction  of  output.  It  is  useless  for  the  miners'  leaders 
to  protest  against  facts  such  as  these.  They  know  per- 
fectly well — the  higher  the  wages,  the  more  the  lost  time  : 
the  shorter  the  hours,  the  less  the  output ;  a  minimum  wage, 
less  exertion.  These  are  incontrovertible  facts,  which  any 
colliery  manager  in  the  country  will  unhesitatingly  confirm. 
Possibly  some  little  improvement  could  be  made  in  the 
use  of  machinery,  but  this  requires  capital ;  and  with  an 
old  colliery,  who  is  going  to  invest  more  capital  in  an 
undertaking  which  may  prove  unprofitable  at  any  time,  and 
more  especially  in  times  like  these  ?  In  any  case,  the 
miners  have  never  given  any  encouragement  to  the  ownere 
to  introduce  machinery,  but  on  many  occasions  have  been 
particularly  hostile.  Mr.  Smillie  has  a  bad  case,  and  no  one 
knows  that  fact  better  than  himself  ;  the  miner  is  as  well 
paid  as,  if  not  better  than,  the  worker  in  any  other  industry, 
and  we  question  if  it  is  more  dangerous  than  other  occupa- 
tions. The  death  rate  from  accidents  in  mines  was  1-50  per 
1,000  m  1917,  which  figure  is  also  the  average  for  the  ten 
years  1908-17.  The  miners  would  have  the  public  believe 
that  accidents  are  caused  by  wilful  neglect  or  inattention  by 
the  owners  and  management  of  the  mines.  ( )n  this  point  the 
Chief  Inspector  reports  : — ■'"  The  annual  reports  of  the  In- 
spectors of  Mines  regularly  show  that  a  great  number  of  acci- 
dents are  ducsimplyand  solely  to  carelessness,  inattention, and 
want  of  thoLii^ht.     There  is  no  doubt  that  a  large  reduction 


in  the  number  of  accidents  would  result  if  managers» 
officials,  and  workmen  in  and  about  mines  were  determined 
that  avoidable  accidents  should  be  prevented,  and  would 
co-operate  in  taking  steps  necessary  to  prevent  them." 
Unfortunately,  many  British  workmen  take  little  or  no 
interest  in  their  trade  or  work,  and  efficiency  is  the  last 
thing  they  think  of.  Labour  without  the  use  of  intelligence 
never  produced  anything  beyond  the  bare  necessities  of 
life,  and  for  the  workman  or  labourer  to  expect  to  receive 
the  proceeds  of  the  intelligent  worker's  thought  and 
exertions,  is  to  rob  the  latter  of  his  just  due,  and  to  put  a 
premium  on  idleness. 

The  quantity  of  coal  exported  was  34,995,787  tons.  Of 
this,  France  received  over  17^  million  tons,  Italy  over 
4  million  tons,  Malta  nearly  If  million  tons,  Egypt  over 
1^  million  tons,  Gibraltar  nearly  1|  million  tons.  Russia 
over  1  million  tons,  and  Norway  over  1  million  tons. 
3,.">04,722  tons  were  exported  in  the  form  of  coke  and  manu- 
factured fuel,  and  10,227,952  tons  were  shipped  for  the 
use  of  British  and  foreign  steamers  engaged  in  foreign 
trade,  making  the  total  quantity  of  coal  which  left  the 
comitry  48.728,461  tons,  as  against  55,001,113  tons  in 
1916." 

The  amount  of  coal  remaining  for  home  consumption 
was  199,770,779  tons,  or  4"725  tons  per  head  of  the 
population.  40,981,757  tons  were  used  in  the  manu- 
facture of  coke  and  briquettes,  and  2,810,318  tons  of  coal, 
with  10,901,734  tons  of  coke  (equal  to  18,269,557  tons  of 
coal)  in  the  blast  furnaces  for  the  manufacture  of  pig-iron, 
;isagainst39,384,s79  tons,  and  19,780,090  tons  respectively 
in  the  previous  year. 

The  value  of  other  minerals  (at  the  mines  or  quarries) 
amounted  to  £10,177,092,  the  chief  of  which  were  iron 
ore,  limestone,  clay,  shale,  salt,  oil  shale,  iqneous  rocks, 
tin  ore,  sandstone,  and  slate.  The  values  of  the  metals 
obtained  by  smelting  from  ores  mined  in  the  British  Isles 
were  as  follows  : — 


Antimony  (from  lead  ore).. 

2   tons 

£170 

Copper          

187       .. 

25,141 

Iron 

4.088,063       „ 

43,271,614 

Lead 

11,250       .. 

337,500 

Silver             

75,472      oz. 

12,854 

Tin 

3.93e    tons 

935,407 

Zin.; 

2,735       „ 

142,699 

Total 

£44,725,385 

Of  timgsten  ores,  205  tons  1  cwt.,  valued  at  £35,381, 
were  obtained  from  mines  and  open  workings  in  Cornwall, 
32  tons,  valued  at  £3,572.  from  mines  in  Cumberland,  and 
4  tons,  valued  at  £789,  from  mines  in  Devon.  The  average 
percentage  of  metal  contained  in  the  dressed  ore  from 
Cornish  mines  was  62"75.  This  is  nearly  150  tons  less 
output  than  in  the  year  1916.  It  is  to  be  hoped  that  this 
valuable  mineral  will  increase  rather  than  decrease  in 
output. 

The  Kent  coalfield  produced  255,583  tons,  being  an 
increase  of  40,900  over  the  year  1910,  the  value  of  which 
was  £230,412. 


Federation  of  German  Technicians.— One  of  the  results 

of  the  German  revolution  has  been  the  formation  of  a  Federatioi 
of  Technicians,  which  recently  held  a  Congress  at  Eisenach,  when 
for  the  lirst  time  on  record,  technical  men  of  all  shades  and  classe 
assembled  to  further  the  objects  of  the  Association.  Among-  thos 
present  were  Herr  Strecker,  of  the  Imperial  Post  Office,  and  repre 
sentatives  of  the  Association  of  German  Engineers,  the  Electro- 
technical  Society,  the  Chemical  Association,  and  of  the  Society  of 
Architects,  railway  technical  officials,  and  foreman  engineers,  &.c. 
The  objects  of  the  combination  are  to  assist  in  the  reconstruction 
of  German  industries,  develop  technical  education,  advise  the 
Foreign  Office  in  connection  with  the  Peace  conditions,  paiticipate 
in  Parliamentary  life  (technical  men  are  said  to  have  increased 
14-fold  in  the  new  Parliament),  and  to  become  members  in 
connection  with  the  work  of  local  authorities. 
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WELDING     AS    A     PROCESS     IN     SHIP    CONSTRUCTION. 

By  COMMANDER  S.  V.  aOODALL,  R.N. 

{Abstract  of  paper  icad   before   the  American  Institote  ok  Electrical  Engineers,  February  I9th,  1919.) 


Di  laxi;  the  war  economy  of  tiiue  in  the  production  of  aJl 
that  was  neetltHl  to  teniiiuate  hostilities  successlully  was  of 
pai-auiount  iiupoitance.  E^wnoiuy  in  first  cost  and  mainten- 
ance  was  relatively  miiinportaut. 

Now  that  hastilities  have  ixni.'^hI,  economy  in  fust  cost  and 
maintenani-e  iH-comes  onc-e  again  of  iirima.ry  iiuix>rtaa2cx», 
economy  of  time  and  labour  being  of  value  only  in  so  fai-  a.s 
it  results  in  cheaper  production.  This  is  particulairly  triio  of 
shipbuildinp.  Every  shipl)uiJder  sliould  now  caiefuliy  review 
the  various  items  of  cost  in  the  pioductiun  of  a  .ship,  and 
while  he  may  devote  his  energies  to  a  reduction  all  round, 
he  wiU,  if  he  Ih>  wise,  give  greatest  attention  to  a.  reductioai 
in  the  eo.*t  of  the  ma<t  exi)en.sive  of  thosi'  items.^  Kiverting 
is  the  most  expensive  item.  It  lui.s  been  t'^imated  that  the 
labour  cost  of  liveting  is  about  40  iX'r  cent,  of  the  tot.al 
laliour  cost  of  building  the  structui'e  of  a.  .'^teel  cargo  caiTier, 
while  the  laboui-  co.«t^  of  shopwork  on  structural  material  is 
al)()ut  15  to  So  |»r  cent.  During  the  past  few  ycare  consider- 
alile  attention  has  been  given  to  improvements  in  shopwork, 
and  it  is  unlikely  that  much  economy  cjni  be  efl'ected  in  this 
diirection.  Caji  anything  be  done  to  lower  the  cost  of  rivet- 
ing'.' The  advocates  of  welding  reply  "  Yes,  by  a.  wide  sub- 
stitution of  welding  for  riveting."  This  is  a  claim  that 
.should  not  be  lightly  l»lae(Hl  on  one  .side,  hut  carefully  and 
uritically  <'Xa]iiinetl  by  all  shii>builders. 

Ga.'!  welding  has  been  u.sed  in  shipyards  for  many  yeaas, 
resulting  in  ei-ouomy  in  the  production  of  staple  angles  .ind 
similar  .smith's  work.  It  has  found  a  wide  field  in  the  con- 
struction of  light  fittings,  beuig  moa'e  particularly  of  value 
for  thin  work  than  for  heavy  plating. 

It  is  very  well  known  that  electric  welding  has  been  of 
great  value  on  repair  work,  ixiTtieularly  during  the  war. 
Ships  that  w-oiild  otherwi.se  have  been  laid  up  for  weeks 
while  new  castings  were  obtained,  old  plates  removed  and 
replaced  by  new,  &c.,  have  been  rapidly  repaired  and  re- 
turned to  .serviloe. 

The  Ckussification  Societies  have  sanctioned  the  use  of  elec- 
tric welding  for  a  consaderable  amount  of  work  of  little  im- 
portance so  far  as  structural  strength  is  concerned.  The 
Welding  Committee  of  the  U.S.  Emergency  Elect  CoiTwratiou 
has  fomid  by  actual  experience  that  a  labour  saving  of  at  least 
W)  per  cent,  results  from  the  substitution  of  arc  welding  for 
riveting  on  these  minor  parts  of  a  .sihip,  and  Mr.  .7.  H.  Ander- 
ton  ha^s  estimated  that  a  sa.\'ing  in  time  of  70  per  cent,  was 
effected  at  Hog  Island. 

Lloyd's  Register  of  Shipping  is  prepared  to  classify  an  eJec- 
trically-welded  vessel,  subject  to  the  notations  "  Experi- 
mental "  and  "  BlectricaUy  Welded,"  .and  provided  the 
builders  conlonn  witli  certain  rules.  This  decision  was 
reached  after  an  extensive  and  exhaustive  ■i*>ries  of  tiials. 
An  electricilly-welded  ship  is  now  umlii  mn-l  riu  tion  at  Cam- 
mell  Laird's.  England,  to  be  cla-ssified  l.\  l.ldMl's,  who  have 
approved  the  employment  of  the  Qiiasi-.Vrc  (J(j.'s  system  in 
its  con.structiou.  This  is  a  small  vesssel  a.bout  150  ft.  long, 
with  plating  generally  i  in.  to  J  in.  iu  thickness. 

Electric  welding  work  carried  out  by  the  British  Admiralty 
has  been  described  in  a.  pa.per-  read  by  the  author  before  tlte 
Engineers'  Club  of  Philadelphia,  in  July,  1918.  Since  that 
time  valuable  experience  with  this  work  on  service  has  been 
obtained.  The  arc-welded  barge  has  been  satisfactory.  The 
cost  of  material,  electric  current,  and  lal)our  for  this  vessel 
was  i£301,  as  compared  with  £389  5s.  for  the  cost  of  riveting, 
caulking,  and  drilling  on  a  similar  barge  constructed  at  the 
same  yard.  Tiie  vessel  was  de-signed  to  be  rivetles.s  a,s  a 
demonstration  of  aj'c  welding;  it  was  found  that  greater 
economy  would  restilt  if  certain  jxirts,  suic-h  as  beams  to 
frames,  floor  plates  to  angles,  Ac.,  were  riveted. 

As  the  plating  of  this  barge  is  thin,  and  stresses  to  which 
it  is  subjected  are  not  comparable  to  those  which  a.  large  sea^ 
going  sliip  is  called  u[X)n  to  withstand,  greater  interest  is 
attached  to  experience  with  other  British  ships  in  which  arc 
welding  has  been  employed  by  the  .'Vdmiralty,  paitictdarly 
to  those  where  the  work  has  been  comparativ^ely  heavy. 
Failiirevs  of  welded  joints  have  been  reported,  although  the 
number  of  .«uch  failures  has  not  been  large  considering  the 
amount  of  work  that  has  been  done,  the  lack  of  experience, 
the  dearth  of  skilled  operators,  and  the  radical  change  in 
method.  The  .Admiralty  authorities,  however,  consider  it 
wise,  pending  further  experience,  to  defer  the  adoption  of 
electric  welding  for  those  jrairts  of  the  structm-e  ;subjec-ted  to 
high  complex  stresses,  unless  the  work  can  be  so  tested  as 
to  demonstrate  exactly  that  such  stresses  can.  be  safely 
carried. 

Lap  welding  has  been  more  satisfactoi'y  than  butt  welding, 
and  the  latter  has  been,  for  the  present,  discarded  for  aiU 
important  wdik  where  the  i>lating  is  J  in.  or  more  in  thick- 
ness. It  is  hojied  that  this  situation  will  not  last  long,  for 
it  is  in  butt  welding  that  the  greatest  gain  from  the  use  of 
this  process  may  be  expected,  and  lap  joints  necessitate  a 
certain  amount  of  overhead  welding  which  is  difficult  and 
unreliable. 
WbUe  the  above  briefly  sums  up  the  present  position  of 


electric  welding  as  a  process  in  shipbuilding,  it  may  be  fairly 
asked — if  the  Classification  Societies  permit  the  process  on 
minor  parts;  if  Uoyd's  arc  prepared,  subject  to  cei'taiu 
c-onditions,  to  classify  an  elect rically-weldeU  ship;  if  tho 
British  Admiralty  has  employed  the  process  to  a  oonaider- 
able  extent;  if  the  Anierican  i-aihoads  have  used  welduig 
extensively  on  locomotives — why  has  not  electric  welding 
been  adopted  in  American  .shijiyards  to  a  greater  extent  tli;m 
it  has  be<;n  up  U)  the  present'.'  The  real  reason,  in  tin- 
a.Qthor's  opinion,  is  that  shipbuilders  know  that,  at  present, 
welds  are  lacking  in  uniformity,  and  it  is  not  yet  possible 
to  tell  when  the  welded  joint  xs  good  or  bad.  Hence  they 
hang  back,  and  the  author  commends  their  wi.sdom. 

How  can  this  certainty  that  every  joint  will  be  efficdent 
be  ensured?  While  the  electrical  engineer  and  the  metal- 
lurgist can  assist  the  shipbuilder  to  solve  this  problem,  there 
is  much  th.Tt  he  himselt  can  do. 

In  the  first  place,  he  must  realise  the,  imix)rt.xnce  of  eni- 
piloying  only  thoroughly  skilled  and  exiiericnoed  woi-kmeu, 
and  he  .should  call  iu  the  manufacturers  of  electiio  welding 
a.pt>a.ratus  to  as.si.st  him.  The  latter,  for  their  own  protec- 
tion and  the  welfare  of  the  industry  on  which  they  rely, 
should  see  to  it  that  no  ship  should  be  allowed  to  be  bujJt, 
with  some  of  tin'  thmnuijlily  rotten  work  done  by  abso- 
lutely un.skilled  \\ilil<'is  tli;it  the  aufhor  has  .sl^en  in  the 
L'.S.A.  It  is  stroii;^l\  urged  that  steps  should  be  talcen  at 
once  to  establish  welding  as  a  skilled  trade,  and  only  certi- 
fied men  ehoiUd  be  allowed  to  be  emjiloyed.  All  the  reports 
that  have  been  .seem'  on  good  and  ba*l  welds  la.y  .stress  upon 
the  fact  that,  in  general,  defects  are  mechanical,  and  not  an 
inherent  feature  of  the  process.  Skilled  men  working  under 
an  exjiorienced  foreman  would  know,  for  example,  that  clean 
surfaces  were  necessary  for  good  work,  they  would  quickl>' 
lejtrn  what  tyi>es  of  joiut  were  made  with  ease,  in  what  iKjr- 
tions  of  a  ship  welding  was  cheap,  or  where  it  was  unjeli- 
able,  and  from  their  ranks  should  be  dra\vn  the  di-aughtsmeji 
who  would  de.sign  in  detail  the  welded  vessel  of  the  fntiuie. 
The  Electric  Welding  Committee  of  the  U.S.  Emergency  Elect 
Corporation  has  spent  much  time  and  thought  cm  the 
attempt  to  discover  a  practicable  non-destnictive  method  of 
testing  welds.  While  such  a  method  of  testing  would  be 
very  valuable,  it  is  the  author's  opinion  that  when  only 
welders  of  proved  skiU  are  employed  imder  ex|)erienced  su[)ei- 
vision,  .such  te.st.s  will  be  no  more  necessary  than  a  sheai-  test- 
on  every  rivet  of  a  riveted  ship;  but  .so  long  as  .such  weldei» 
are  not  available,  the  shipbuilder  will  look  askance  at  a  pro- 
cess that  may  be  good  generally,  but  may  have  weak  spots 
of  wliich  he  is  ignorant. 

Secondly,  after  he  has  trained  a  reliahle  staff  of  weldes's 
on  work  of  minor  importance,  the  shipbuilder  must  devote 
his  attention  to  the  best  method  of  assembly  of  large  parts, 
so  that  he  may  feel  reasonably  .sm-e  that  every  joint  of  th*^ 
finished  structui'e  possesses  the  qualities  which  his  welders 
can  with  certainty  produce  in  te-st  pieces.  From  the  very 
outset  it  has  been  realised  that  this  is  a  difficult  problem 
whioh  can  be  solved  only  by  patient  trial  and  experience. 
Present  opinion  at  the  British  Admiralty  is  that  the  only 
satisfactory  method  is  by  -the  use  of  closing  bolts  as  for 
riveted  joints.  In  the  case  of  the  Eichboiough  baiige  a  cer- 
tain amount  of  buckling  resulted  on  the  outboai'd  edge  of 
the  garboard  strakes  after  these  i>lates  had  been  welded  t(^ 
the  keel  plates,  but  this  was  removed  when  the  bilge  ]>late.s 
wei'e  put  into  position  and  bolted  up.  In  the  heavier  woilc 
it  may  be  that,  buckling  of  plates  being  impossible,  tht' 
internal  stresses  .set  up  by  the  welding  were  the  can.ses  of 
the  iMiiliir.s  tliitt  occm-red.  It  is  understood  that  this  method 
is  \>i-ui'^  ;iilci|it.-d  at  Cammell,  Laird's,  but,  again,  the  plating 
of  thi-.  \i'>-i'l  IS  not  very  heavy,  and  it  is  definitely  known 
that  this  feature  received  most  careful  consideration  from 
the  very  beginning.  In  the  author's  opinion  this  difficulty 
is  by  no  means  insuperable. 

In  the  tliird  place,  it  appears  to  be  the  fact  that  ship- 
budding  steel  in  Great  Britain  is  more  adapted  to  welding 
than  shipbuilding  steel  in  America,  and  the  former  is  also 
more  regular  in  its  qualities.  If  shipbuilders  are  satisfied 
that  such  is  the  case,  and  are  also  convinced  that  electric, 
w-elding  has  a  great  future  in  .ship  construction,  they  should 
take  concerted  action  to  ensure  that  steel  producers  supply 
the  material  best  .suited  to  their  purpose. 

A  .soiuid  aiiY-welded  joint  is  necessarily  watertight,  and 
once  suioh  a  joint  with  known  efficiency  can  be  made  with 
certainty,  caulking  is  eliminated  and  the  work  of  wate;r- 
testing  made  easier.  So  far,  the  advantages  anticipated  in 
this  direction  have  not  been  fully  realised,  but  that  they 
will  be  realii.'Jed  is  only  a  matter  of  tune,  a,nd  it  has  already 
been  fully  demoaistrated  that  welded  joints,  being  stitier, 
stand  up  better  under  test,  and  there  is  no  breaking  away 
of  the  caulk,  such  as  is  sometimes  experienced  with  riveted 
connections  vmder  water  pressure.  Another  advantage  is  a 
saving  in  steel  due  to  the  absence  of  rivet  heads  and  tie 
smaller  width  of  laps  and  butt  straps.  The  author  at  pre- 
Bent  is  not  a  convert  to  the  adoption  of  spot-welding  foC  < 


t 


Toi.  84.  No.  2,155,  JiABCH  u,  1919.]    THE    ELECTRICAL    REVIEW. 


305 


heavy  ship  work;  there  are  many  difficulties  ahe^  of  those 
ahipbuUders  who  attempt  this  foiin  of  welding,  and  until 
theie  diftioulties  have  been  fairly  ajad  squarely  met  he  hesi- 
tat-es  to  afhiiu  that  spot-weldnig  will  be  found  a,  valuable 
process  in  ship  construction. 

In  conclusion,  the  best  line  of  approach  appears  to  be  to 
build  up  a  stalf  of  thoroughly  skilled  welders,  to  gain  experi- 
ence by  the  adoption  of  welding  on  minor  paits,  to  proceed 
cautiously  in  the  extension  of  the  process  to  more  important 
members,  not  to  expect  a  great  sa\Tng  in  time  and  cost 
immediately,  but  to  persevere,  not  necessarily  towards  the 
rivetle-ss  ship,  but  towards  a  vessel  in  which  the  employment 
of  both  processes  of  riveting  and  welding  is  so  adjusted  that 
more  riveting  or  more  welding  could  only  be  done  at  greater 
cost. 


ELECTRIC      WELDING. 


ELECTRICITY     SUPPLY     PROGRESS     IN 
WAR     TIME. 


{Concluded  from  p.  108.) 
KEIGHLEY. 

As  all  the  largest  works  and  mills  in  this  district  have  re- 
ceived a  high-teui-ion  supply  since  I'JlU,  when  the  three-phase 
system  was  first  in.stalled,  the  bulk  of  the  development  dui- 
ing  the  war  has  been  with  the  existing  consumers  putting 
in  more  plant,  and  running  longer  hours.  In  1915  a  oMOO- 
KW.  set  was  ordered,  and  was  eventually  put  into  commis- 
sion in  May.  1917.  Tliis  enabled  the  rapidly  increasing  load 
to  be  met  wathout  .'serious  risk  of  a.  prolonged  stoppage.  The 
principal  developments  affecting  the  electricity  department 
(Mr.  H.  Webber,  electrical  engineer  and  tramways  general 
manager)  have  been  the  instaUation  of  a  narional  shell  fac- 
tory, and  a  ver>-  big  lighting  demand  created  by  a  war 
hospital  of  considerable  size.  A  number  of  small  wcn'ks  have 
been  connected  to  the  mains,  and  towards  the  end  of  1917 
anothei-  .shell  factory  took  its  jwwer  supply  from  the  de- 
partment. The  units  sold  have  increased  from  4,324,57'2  in 
March,  1914,  to  y,510,56t)  in  Maixh,  1918,  i.e.,  nearly  double 
the  output.  The  maximum  demand  has  increased  fi-om 
•i,3i5  Kw.  in  March,  1914,  to  3,703  kw.  in  March,  1918. 

With  regard  to  mains  work,  an  extra-high-tension  line 
has  been  erected  to  the  new  Morton  Banks  war  hospital, 
and  about  two  and  a  half  miles  of  underground  high-tension 
cable  has  been  laid.  A  big  increase  in  the  hire  of  small 
motors  and  considerable  development  in  textile  mills  has 
taken  place.  A  supply  to  Oakworth  is  about  to  be  com- 
menced in  order  to  drive  a  mill  requiring  about  600  kw.  ; 
this  will  involve  the  erection  of  just  over  two  miles  of  over- 
head transmission  line  The  boiler  capacity  being  on  the 
small  side  with  the  existing  draught,  an  induced-draught 
plant  was  installed  and  put  to  work  about  the  begiiming  of 
November.  This  enabled  the  most  inferior  grades  of  fuel 
to  be  burned  efficiently.  A  supply  to  the  outlying  districts 
1-.  contemplated  in  the  near  future. 

BUETOX-UPON-TRENT. 
On  account  of  the  large  demand  for  power  purposes  in 
the  borough  (Mr.  Thos.  HaU,  electrical,  engineer  and  tium- 
ways  manager)  it  was  found  necessary  to  proceed  with  ex- 
tensions last  year,  consequently  a  3.000-KW.  turbine  has  been 
installed,  together  with  two  '2-3,0(X)-lb.  Babcock  boUers,  coal 
handling  plant,  storage  bunkers,  and  ash  removal  plant.  A 
new  switchboard  has  also  been  erected  on  the  remote  control 
system,  electrically  operated,  and  several  miles  of  h.t.  main 
have  been  laid  to  supply  consmners  in  different  parts  of 
the  borough. 

SMETHWICK. 

The  following  brief  particvdairs  of  extensions  of  electrical 
plant  relate  to  the  activities  of  the  Shropshire,  Worcestei-- 
shLre,  and  Staffordshii-e  Electric  Power  Co.  (Mr.  G.  T.  H. 
Legge,  chief  engineer).  The  amount  of  plant  capacity  of  the 
undertaking  when  war  broke  out  was  1'2,475  KW.,  while  the 
amount  of  plant  installed  during  the  war  at  the  Dudley  and 
Smethwick  stations,  w-hich  two  s-tations  operate  in  parallel, 
is  •24,2.50  KW.  An  old  40C»-kw.  d.c.  set  at  Dudley  was  le- 
moved,  making  the  total  to  date  30.32.5  kw. 

With  reference  to  plant  installed  during  the  war,  at  the 
Dudley  powei-  station  a  2,000-KW.  Brush  turbo-alternator 
and  new  e.h.t.  switchgear  by,  the  British  Thomson-Houston 
Co..  Ltd.,  wa,s  installed,  while  at  the  Smethwick  power 
station  the  additions  to  the  plant  comprised  the  following  : 
Two  8,(X)0-KW.  B.T.H.  turbo-alternators,  each  fitted  with 
Willans  twin  condensers,  and  a  6,250-kw.  B.T.H. -Dick,  Kerr 
turbo-alternator  set  fitted  with  a  Brush  condenser.  Ten  new 
baOers  were  installed  during  the  war ;  of  the  Babcock  and 
Wilcox  boilers,  two  were  rated  at  17,000  lb.  per  hour  and 
eix  at  21.000  lb.  per  hour,  while  the  remaining  two  are  Clarke 
Ohapman  boilers,  rated  at  40.000  lb.  per  hour.  Eight  new 
Green's  economisers  were  installed,  and  to  deal  with  the 
cxxding  water,  two  Premiex  wooden  natural-draught 
chimnev  cooling  towers  were  erected,  one  of  which  is 
capable  of  dealing  with  4.S0.000  gallons  and  the  other  3:34.000 

§allon3  per  hour.  .At  Smethwick,  coaling  plant  capable  of 
eahng  with  40  tons  per  hour  was  provided ;  this  included 
bunkers  of  3,000  tons  capacity  over  the  boilers,  and  new 
suction  ash  plait.  The  new  e.h.t.  switchboard  is  by  the 
British  Thomson-Houston  Co.,  Ltd. 


The  following  are  brief  abstracts  of  three  papers  read  before 
the  iNSTrnjTiON  of  Civil  ExGixtERS,  on  March  Hth  :  — 

"  Electric  Welding  Developments  in  Great  Britain  and  the 
United  States  of  America."  By  J.  Caldwell  and  H.  B.  Sayers. 
The  retai-ded  expansion  of  electric  w-elding  in  the  past  is 
attributed  mainly  to  the  absence  of  clear  understanding  as 
to  the  essentials  of  the  process  and  the  lack  of  facihties  to 
enable  research  investigation  to  be  undertaken.  Succe^ul 
application  is  also  dependent  on  the  correct  design  and  pre- 
paration of  welded  structures  and  the  provision  of  sufficiently 
.skilled  operators.  The  thiee  methods  of  electric  welding  are 
described,  and  their  outstanding  features  are  emphasised. 
With  the  resistance,  method  the  welding  operation  is  rapid 
and  efficient,  besides  being  easily  jjerformed  by  unskilled 
labour,  provided  the  machines  are  adjusted  periodically.  To 
enable  repetition  work  to  be  undertaken  at  a  higher  rate  of 
output,  quick-releasing  clamps  and  automatic  switches  are 
invariably  fitted. 

Special  skOl  is  required  in  manipulation  with  the  carbon-arc 
process,  by  reason  of  the  great  heat  generated  at  the  arc, 
and  welding  by  this  means  has  therefore  been  largely  confine*! 
to  work  of  substantial  size  and  thickness,  although  the 
authors  paivt  out  that  by  ob.seiwing  certain  necessary  pre- 
cautions. succ-e«s  has  been  achieved  in  applying  the  process 
to  work  of  a  general  nature,  ixirticularly  where  speed  is 
imixntant. 

Reference  is  made  to  the  numerou.s  .stages  of  development 
through  which  the  metal-aiv.  procvss  has  pa.s.sed  .since  its 
inception,  and  particulars  are  submitted  relating  to  the  iL-^e 
of  electrodes  composed  of  covered  and  coated  metal  under 
various  conditions  of  electric  sup|>ly. 

Tlie  second  part  of  the  paper  deals  with  the  general  applica- 
tion of  electric  welding  to  various  engineering  and  shipbuild- 
ing industries.  Instances  are  cited  of  the  efficiency  and 
economy  resulting  from  the  use  of  electric  welding  in  steam- 
railway  practice,  including  relative  data  regarding  repairs. 
The  metaJ-electrode  process  is  utilised  almost  entirely  on  this 
type  of  work,  and  with  the  recent  improvements  in  this 
cx)untry  of  flux-covered  electrodes,  some  of  which  are 
specially  designed  for  welding  high-tensile  and  alloy  steels, 
the  scope  for  electric  welding  plant  in  railway  shops  shoulil 
be  incieased.  The  repair  of  cast-iron  parts  by  the  metal- 
electrode  process  is  almost  common  practice  in  some  locomo- 
tive repair-shops  in  America. 

In  mtmitions  engineering  works,  resistance  and  metal-aic 
welding-processes  have  been  employed  to  a  large  extent. 
Instances  are  given  where  the  arc  welding  process  is  applied 
in  aircraft  work,  and  the  authors  advocate  the  adoption  of 
the  process  for  aeroplane  constniction  to  a  much  largei- 
extent  in  the  future. 

Electric  welding  should  benefit  the  automobile  industry, 
esi)ecially  in  the  easy  a.ssembly  of  steel  bodie.s  and  in  the 
repair  of  special  steel  parts  with  composite  metal  electrodes 
covered  with  suitable  composition,  by  which  means  alloy 
and  high-tensile  steel  can  be  successfully  repaired  and  rein- 
forced with  metal  having  characteristics  allied  to  those  of 
the  original  material.  Geai--wheels  and  gear-ca..ses  can  be 
renovated,  tanks  and  barrels  manufactured,  and  caulking 
eliminated  in  riveted  structures. 

Two  methods  in  the  maniLfacture  of  tools  are  desciibed, 
including  the  resi.stance  welding  of  high-speed  steel  parts  ami 
the  deposition  of  the  cutting  edges  on  mild-steel  shanks  with 
metal-arc  welding. 

In  shipbuilding  electiic-arc  welding  has  been  proved  prac- 
tical as  a  sub.';|itute  for  forging,  riveting,  and  caulking. 
Following  the  satisfactory  conclusion  of  a  series  of  tests, 
certain  ship  structures  have  been  assembled  either  entirely 
or  in  part  by  this  means,  and  examples  are  given  where  the 
process  may  be  used  to  advantage  in  the  constniction  of 
internal  fittings  and  superstructures.  As  regards  the  i»ssi- 
bility  of  joining  ships'  hulls  by  sjxit  welding,  information 
derived  from  recent  experimental  work  indicates  that  spot 
welding  of  thick  steel  plates  is  capable  of  results  equal  in 
strength  to  riveting,  with  appreciable  economy. 
^The  remainder  of  the  paper  is  devoted  to  a  description  of 
tests  and  experiments  concerning  the  application  of  electric 
welding. 

"  E.TpcTimcnts  on  the  Application  of  Electric  Welding  to 
Large  Structures."     By  W.  S.  AbeU. 

In  this  paper  a  full  account  is  given  of  the  comprehensive 
series  of  experiments  recently  canied  out,  on  behalf  of  Lloyd's 
Register  of  Shipping,  to  detennine  the  possibility  of  the 
application   of  electric-arc  welding  to  ship-construction. 

Information  was  sousht  regarding  the  physical  properties 
of  the  welding  and  welded  material,  and  its  abiUty  to  with- 
stand the  alternating  stresses  to  which  vessels  are  subject. 

The  modulus  of  elasticity  of  the  welded  material  was  de- 
termined under  several  conditions,  one  series  of  observations 
being  taken  on  te.st  specimens,  which  were  made  as  la.rge 
as  could  be.  with  a  view  to  approximating  as  closely  as 
possible  to  conditions  of  actual  .sen-ice.  It  would  api)ear  that, 
in  general,  the  extensions  in  way  of  the  weld  do  not  show 
any  marked  difference  from  those  on  the  solid  plate,  the 
lines  showing  extensiong  in  way  of  the  weld  lying  among  the 
others,  without  disclosing  any  distinctive  featvires. 
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There  is  very  little  difference  between  the  modulus  of 
elasticity  of  the  welded  material  and  that  of  the  solid  plate. 

Similar  tests  were  also  carried  out  on  small  test-piocca 
rniiiposed  entirely  of  de.p(>sited  metal,  from  which  it  appeared 
ihat  the  value  of  the  modulus  of  eJasticity  of  the  matenal 
.irtuaJly  foi-ming  the  weld  was  11,700  tons  "pea-  sq.  in. 

In  the  case  of  butt  welds  it  wae  found  that  the  tensile 
strength  of  the  joints  was  90  to  95  per  cent,  of  that  of  the 
.solid  plate. 

An  the  most  common  form  of  joint  used  in  shipbuilding  is 
the  ordinary  overlap,  a  complete  series  of  tests  was  canied 
out  on  welded  joints  of  this  form.  The  ten.sile  strength  of 
the  joint  varied  with  the  thickness  of  the  platin;,'.  and  was 
(■>.■)  to  S.")  i>er  cent,  of  the  strength  of  the  solid  plate  in  cases 
whfr<'.  a  f[]ll  fillet  was  fitted  on  both  edges  of  the  laip.  The 
correspontliug  tigures  weiv.  practically  the  sanje  in  cases  where 
a  full  fillet  wa.s  fitted  on  one  edge  and  a  single  nin  of  weJd 
nil  the  other  edge.  In  a  comparative  test  the  strength  of  a 
tieble  riveted  lap  joint  with  plates  i  in.  in  thickness  was 
luund  to  be  between  6-5  and  70  per  cent,  of  the  solid  plate. 

The  ultimate  elongation  of  a  welded  specimen  m  this 
."^M-ies  of  tests  was  found  to  be  only  8  i>er  cent,  on  a  length 
of  iS  in.,  as  against  2fl  per  cent,  for  the  soUd  plate,  while  the 
contractions  of  area  weix>  7  per  cent,  and  45  per  cent,  respeo- 
lively. 

SiMH'ial  attention  was  paid  to  the  detennination  of  the 
(lioperties  of  welded  material  under  alternating  stresses  of 
kiKiuii  value.  Two  tyix>s  of  a.piwi-atus  were  employed  in 
lhe,->>  tests,  in  one  of  which  the  specimens  were  in  the  fonn 
of  bars,  while  in  the  other  flat. plates  were  used. 

The  bars  weie  testeil  in  pairs,  one  welded  and  one  plain, 
at  va.rying  stre-Si^es.  a,nd  from  curves  showing  the  results  may 
be  iiiferrejl  that  the  liighest  .stre.ss  at  which  the  welded  bars 
are  al)le  to  with.^^and  a.  very  large  number  of  repetitions  of 
.-ilternating  st^re.ss  is  about  t'l  tons  jier  sq.  in.,  the  correspond- 
ing figure  in  the  cu-se  of  the  unweitled  bais  being  about  10 
tons-  per  .sq.  in. 

In  tl^e  seeond  foiili  of  apparatus  the  specimens  were  ai- 
rantied  in  sets  of-  four,  namely,  plain  plate,  butt  weld, 
liveted  joint,  and  lap  weld. 

The  curves  showing  the  .results  of  these  tests  would  api>eaj' 
to  indicate  that  th«'  strejis  at  which  the  specimens  with  butt 
weld  are  able  to  endure  a  large  number  of  alternations  is 
about  7U  ix>r  cent,  of  the  stre.fls  borne  by  the  similar  plain 
l»l:!te.  the  corresptmding  figure  for  the  comparative  endmTince 
of  lap  welds  and  riveted  l-.'ps  being  about  lifl  per  cent. 

The  results  of  the  bending  tests  show  that  the  welds  do 
not  i-iMup-i,re  very  favourably  as  regards  bending  with  ordinai->' 
Miild  steel,  the  angle  at  which  fractm'e  occurred  varying  from 
H(l  (leg.  with  i  in.  ivlate.s  down  to  '20  deg.  with  1  in.  plates. 

To  ascertain  the  cacpability  of  welded  material  to  resist  the 
shear  stre.-Js  induced  duruig  crushing,  specimens  having  the 
weld  at  an  angle  of  45  deg.  to  their  a-xis.  together  with 
corresjxjndiiig  unwelde/1  samples,  were  tested  under  cora- 
pr.'ssioii.  Both  welded  and  plain  specimens  yielded  by 
liending  before  crushmg  took  place,  but  the  welded  specdmeais 
W'thstood  the  comprehensive  load  as  .satisfat-torily  as  the 
others. 

"  Tlie  Application  of  Electric  M'eldinu  in  Sliip  Cmiitructicm 
mid  Bcpairs."    'By  .1.   R.   Smith. 

Descriptions  and  illustrations  are  given  of  typical  repairs 
that  have  been  successfully  carried  out  under  the  author's 
supervi.sion.  and  for  A\hich  considerable  economy  in  mone\' 
and  time  is  claimed,  inasmuch  as  the  necessity  for  i-enewals 
was  ciliviateil. 

The  success  of  this  system  has  eneoui-aged  the  idea-  of 
substituting  it  for  the  present  method  of  riveting,  and  in  any 
cast>  marked  economy  of  material  would  result  from  eliminat- 
inc  rivets  to  a  large  extent,  if  not  entii-ely. 

In  experiments  carried  out  by  the  author  aU  the  tests 
applied  were  for  cross-bending  and  tensile  stress,  whereas 
he  is  of  opinion  that  fatigue  tests  should  also  be  made  and 
exiirnined. 

The  author  points  out  that  the  secret  of  success  in  electric- 
arc  welding  being  largely  in  the  hands  of  the  operator,  very 
eaipfol  inspection  is  essential  to  good  results  a.nd  to  progrei 
in   this  new  method  of  construction. 


NATIONAI,     RLECTRICITY     SUPPLY 
IN     THE     MIDLANDS. 


Some  months  ago,  -when  the  Government  firet  decided  upon 
the  national  super-stations,  the  possibUities  of  the  Midlands, 
and  particularly  the  Black  Countiy,  were  fuUy  inquired  into 
with  a  view  to  the  erection  of  one  of  those  stations  in  that 
great  centre  of  the  coal  and  iron  trades.  In  fact,  several 
representatives  of  public  authorities  were  actually  called  into 
conference.  The  great  argument  in  favour  of  the  Black 
Country  w-as  the  fact  that  all  the  coal  likely  to  be  required 
for  many  years  was  near  at  haaid,  and  that  nearly  all  the 
mines  were  watei'-logged,  and  could  only  be  worked  with  the 
assistance  of  the  Mines  Drainage  Commis.sion.  On  examina.- 
fcion,  however,  it  was  found  that  it  would  tie  chea.per  to  take 
the  .station  to  the  river  Severn  at  Stourport,  and  carry  the 
r-oal.  than  to  raise  ihe  wat.er  in  the  Bh'u^'k  Country,  and  so 
the  foimer  scheme   came  to  be  adopted.       It  is  more  thaai 


probable,  however,  that  a  sub-station  will  be  erecte<l  it 
Tipton,  and  this  phase  of  the  matter  was  discusse<l  l:isi 
week  at  a  conference  of  colliery  owners  and  experts  hohi  In 
the  purjxise  of  considering  how  to  save  the  mines  of  ilie 
district,  in  view  of  the  fact  that  the  oiwrations  of  the  i. 'in 
mission  wiU  come  to  an  end  in  a  few  years  at  most..  1(  \'. :i.-. 
pointed  out  by  different  speaJcers  that  the  water  would  shortly 
be  a  valuable  asset  to  the  district,  in  view  of  the  elecirnvil 
schemes  under  discussdon.  It  is  estimated  that  in  the  'i^ptoai 
district  alone  fifty-two  tons  of  water  are  raised  to  every  ton 
of  coal,  so  that  there  would  apparently  be  no  deficiency  of 
water.  Meanwhile  local  authorities  have  been  conferring  as 
to  what  steps  should  be  taken  with  regard  to  the  future 
supply  of  electricity  in  the  Nort.h-West  Midlands,  in  view 
of  the  fact  that  they  successfully  oppo.se<l  the  BUI  of  th<^ 
Shroi>shire,  Worcestershire,  and  StatVordshire  Electric  l'o\v.-i 
Co.  .\  conference  of  Im-al  municipal  aiithoiities  has  i>;i>m'.I 
the  following  resolution:  "That  this  Conference  agrees  in 
I>rinc.iple  to  the  setting  up,  as  and  when  necessary,  of  a  Joint 
Board  for  Electriiity  Supply  for  the  area,  comprising  th<' 
boroughs  of  .Wolverhampton,  Walsall,  West  Bromwich,  \Ve«l- 
nesbury,  and  the  plac<'s  now  supplied  by  the  Midland  Electric- 
Power  Corporation,  Ltd..  together  with  the  Whole  of  the 
northern  pail  of  Staffordshire,  particularly  the  borough  of 
Stoke-on-Trent  and  the  county  of  Salop,  including  Shrews- 
bury, or  foi-  such  other  area  as  may  be  shown  to  be  the  most 
economic  area  for  the  supply  of  electricity  in  the  North-West 
Midlands,  such  Breird  to  consist  of  repre-sentatives  of  the 
prcst'nl  undertakers,  and  that  the  engineers  be  empowered  to 
prepare  a  draft  .sclieme  giving  particulars  and  costs' for  the 
best  and  mo.«t  economic  method  of  generating,  transmitting, 
anil  distributing  electrical  energy  to  nuvt  the  future  require- 
ments of  such  area  "  Tile  various  authorities  are  being  "e- 
qup.stt'd  to  saricfiiHi  the  retention  liy  this  Board  of  eoiisiiltiny 
engineei-s. 


IMPORT     TRADE     OF     PERU. 


Thi.:  following  .st;i.t<Mueut,  showiug  tlie  iniiXH-fs  of  ele<-tiiral 
a.nd  allied  goods  into  Pern  during  the  year  1917,  is  extn-nictcil 
Inini  the  recemtly-iissnied  trade  statistics.  The  figui-es  for  191(i 
are  added  for  punio.ses'of  comparison,  and  notes  of  any 
increases  or   de(-'iiea.s<'s  a.re  given  :  — 


f91G. 

1917. 

Inc. 

or  (lee. 

Elrclrini]   (ippaiiil iix. — 

I'i-oin   I'uited  States 

J,:"i(HJ 

5  .(Mill 

-i 

;;,.-)(jii 

(Joppur  wire  und  cabli:. 
From  United  Statas 
,,      t>tiher  countries 

1,UOO 

80,000 
02,000* 

+ 
+ 

]7,Ut»tl 
01,000 

Total       ... 

I4,lXiU 

92,000 

-t- 

7S,0(J0 

*  i 

Incandiscent  lamps. — 

.'-ledited  to  Chile 

From  United   States 
,,      Great  Britain 
Other    countries 

7,000 

50U 

1,500 

13,000 
1,000 
1,000 

+ 

-t- 

0,000 
500 
50U 

Total       ... 

9,000 

15,000 

-t- 

0,000 

I'umps. — 

I'Voni  United   States 
Grea,t  Britain 
Other   countries 

12,000 
2,000 
l.'OOO 

18,000 
2,000 
1,000 

+ 

0,000 

Total      ... 
Builers. — 

15,(XX) 

21,000 

+ 

((,01  Kl 

From  Great  Britain 
.,      United   Sta.tes 

...       -  10,000 
11,000 

0,000 
10,000 

_ 

4,000 
1,00(1 

Total 


21,000      io,aw 


5,000 


Machinery   (other  Hum  a^iricullural).-- 


I'rom  Switzerland 

L'nited    States 
,.  '   France 

Gieat  Britain 
Other  countries     ...■ 

2,000 
72,1.101) 

f.UOO 
14,000 

2,000 

9i,00O 

6,IX)0 
278,000 
8,000 
19,000 
2,000 

303,000 

+ 
-1- 
-t- 
-f 

+ 

4, two 

■201.0(10 

2.00  1 

5^000 

Total       

•212,000 

apart  parts  for  machinery. — 

Fi-om  United    States 
Great  Britain 
Other   counti-ies     ... 

41,000 
15,000 

119,000 

13,000 

1,000 

F 

1 

78,000 
2,000 
1,000 

Total      

.56,(X}0 

1.83, (KM! 

1 

77,000 

Ildilivap  and  iramu-aii  cars. — 

From  Genuauy       

,,       United   States 

27,000 
2,000 

47,000 
2,000 

+ 

20,000 

Total      

29,000 

49,000 

.-f 

20,000 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Headers  are  hivifed  tn  snhmit  particular 


nf  new  or  imprnred  devices  and  a-pparatus,  ir/tirh  trill  he  piihlixhed  if 
■tnxidered  of  sufficient  interest. 


Simplex    Heating  and  Coolinf^   Fittings  for   Ships. 

Mesa-s.  Snu-LEX  Conduits,  Ltd.,  Garxison  Lano.  Birmiflg- 
ham,  have  recently  issued  a  new  booklet  (No.  684 — 1/19), 
entitled  "  Electric  Lighting  and  Heating  for  Ships,"  which 
is  fully  illustrated,  and  .shows  many  of  the  special  designs 
which  tht  ftrm  has  caitried  out  on  some  of  the  important 
Atlantic  passengei"  linerjj.  There  is  a  good  range  of  design.s 
of  indicTtinn  lantera.=,  a  type  of  fitting  in  which  the  firm  has 


Fig.  1. — Multiple  Electric  To.^sTER. 


J 


¥i 


-SiSIPLEX    PUVKAH. 


always  specialised.  Also  shown  are  a  good  number  of  light- 
ing fittings  suiiable  for  ships,  from  the  small  cabin  to  the 
elaborate  saloon.  The  illustrations  are  aJl  from  photographs 
of  actual  fittings  supplied  for  their  special  purpose. 

The  "  Plexsim  "  hot-bar  fire  is  shoTxii  in  a>  type  specdaily 
designed  for  cabin  use,  while  there  arc  also  designs  of  con- 
vector-tj-pe  heaters  of  elaborate  design  for  .saloon  use.  The 
multiple  electric  toaster  (fig.  1)  is  a  business-hke  piece  of 
apparatus,  and  must  be  exceedingly  useful  in  a  ship's  galley. 
The  last  page  is  de.voted  to  an  illustration  and  description  of 
the  Simplex  punkah  (fig.  2),  which  makes  use  of  electricity  to 
replace  the  "  Punkah  Wallah."  It  is  claimed  that  the  solenoid 
and  plunger  arrangement  (fig.  3)  is  a  perfect  imitation  of  the 
hurnan  pull :  regular  and  rhythmic.  It  has  the  advantage  of 
taking  but  little  current,  and  as  electricity  neither  sleeps  nor 
neglects  its  duty,  there  should  be  a  great  future  for  the  device 
m  tropical  countries. 

An   EIectrically=Operafed  Gas  Meter. 

The  l/aclede  Gas  Light  Go.  in  St.  Louis.  U.S..^..  has  re- 
i-ently  installed  a  7.50,000  cu.  ft.  per  hour  Thomas  meter  to 
mea.sure  the  t<ital  gas' manufactured  in  a  station.  The  Thomas 
rneter  is  different  from  all  other  foi-ms  of  gas  measuring  de- 
■  vices,  in  that  it  records  the  cubic  feet  of  gas  per  hour  in  the 
■standard  units  of  -30  in.  of  mercury  and  60  deg.  F.,  without 
any  correctiions  for  pressure  and  temperature.  Further,  it 
records  this  measure  on  a  graphic  cha.rt  which  shows  the 
amount  and  variation  of  the  gas  Aot^-,  and  on  an  integrating 
instrument  which  shows  the  total  gas  during  any  given 
penod.  The  measurement  of  ttie  gas  is  accomplished  by 
warming  it  2  deg.  with  an  electric  heater  as  it  flows  through 
the  meter,  and  measuring  accuratelv  tlie  eleotrir.  power  re- 
quired to  do  thiP.    Thi:-;  quantity  constitutes  a  measure  of  the 


rate  of  flow  of  gas  in  .standard  cubic  fee),  regardless  of  the 
existing  pressure,  temperature,  or  vohune  of  the  gas.  Cur- 
rent is  regulated  by  two  electrical  thermometers.  The  equii> 
inent  was  furnished  by  the  CuTLER-HAirMER  MAXUFACTDRI^G 
Co.,  of  Milwaukee. — Journal  of  Electricity. 

The  Swarren  Conduit  Coupling. 

The  accoiupanjang  illustrations  show  the  coiistnn-tion  of 
a  new  coupling  for  conduit,  introduced  by  Messrs.  Swarren, 
Ltd..  of  .V2  it  54,  Theobald's  Pioad,  W.C.  1,  to  dispense  with 
the  necessity  of  screwing  the  conduit  and  yet  ensure  water- 
tightness  and  metallic  continuity.  Tn  fig.  4  a  is  the  main 
y  of  the  coupUng,  showing  the  abutments  against  which 
the  highly  ductile  metallic  .sealing  members,  are  pressed 
by  the  nuts  or  tightening  mem- 
bers C.  The  tightening  of  tho.se 
nuts  causes  the  said  member  to 
.seal  the  joints  between  the  inner 
surface  of  the  body  of  the  coup- 
ling shown  at  d,  and  the  outer 
surface  of  the  conduit  showm  at  i:. 
This  coupling  has  also  been 
made  with  quite  satisfactory  re- 
sults with  the  tightening  member 
non-screwed,  merely  being  a  slid- 
_^^^  ing  fit  within   the  main  body  of 

^I^P  the  coupUng ;  in  this  case  the  nut 

j^H  is   tightened    by    simply   applying 

^^^t  ,X  pressure  to  the  outer  faces  of  the 

^^^n''\  tightening  members  by  mea.ns  of 

a  pair  of  tongs  or  the  Mke,  the 
pressure  being  applied  (in  the 
case  of  ironclad  fittings)  to  the 
face  of  the  nut  shown  at  g, 
and  the  internal  surface  of  the 
ironclad  box  shown  at  h,  in  fig. 
4.  When  joining  two  conduits, 
the  tongs  would  be  apphed  so  as 
simultaneously  to  press  upon  the 
two  opposite  nuts  shown  at  f  and 
I  in  fig.  5.  The  makers  have 
designed  a  simple  tool  to  use  in 
all  these  non-screwed  cases,  with 
which  elbows  and  all  other  fit 
tings  can  be  conveniently  tight- 
ened. Kegotiations  are  in  pro 
gress  with  leading  manufacturers, 
who  are  now  making  a  number 
of  fittings,  and  Mes.srs.  SwaiTen 
will  be  in  a  position  at  an  early 
date  to  quote  for  this  device,  in 
eveiw   size   and   foiTO. 

Tt  will  be  .seen  that  when  this 
''>upling  is  used  there  is  no  need 
tu  adjust  the  lengths  of  the  oon- 
dmts  accurately,  as  when,  for  in- 
stance, a  number  of  tub.es  are 
brought  down  to  a  fuse  box;  the  variations  in  length  are 
taken  up  in  the  couplings,  thus  saving  a  good  deal  of  fiddling 


Pl.rNGER. 


Fig.  4. — Section  of  Swarren   Coupling. 


Fig. 


-CoNPi'iTS  Entering  Fusf-Ron. 


work,  and  ensuring  a  tidy  finish.  Moreover  the  wires  can  be 
threaded  through  the  tubes  in  the  first  iaetance,  as  the 
couplings  can  be  applied  without  rotating  the  tubes  or  baking 
them  down  for  scre^.nng. 
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THE     SUPPLY     OF     SINGLE-PHASE      POWER 
FROM     THREE-PHASE     5YSTEM5. 


Mr.  H.  S.  Ellis,  M.I.E.E.,  boroiigb  electrical  engineer,  South 
Shields,  writes  to  point  out  that  the  brief  report  on  page  250 
of  our  last  issue  of  his  observations  on  Professor  Milea 
Walker's  paper  was  misleading.  It  niisht  api^ear  from  our 
reptirt  that  he  had  attempted  to  obtain  sint,«le-pbase  current 
and  three-phase  current  from  the  sjiino  machine  at  the  sime 
time,  ajid  that  as  a  result  the  machine  bad  had  to  be  re- 
womid.  This  is  entirely  wrong;  he  never  attempted  to  do 
this,  and,  furthermore,  when  the  machine  refeiTed  to  was 
rewound,  the  work  was  carried  out  with  the  sole  object  of 
making  this  particular  machine  exactly  simUar  to  the  two 
three-phase  machines  more  recently  inst-iUed.  Fortunately, 
when  the  original  single-phase  machine  was  suppUed  in  1912, 
it  was  supplie<l  with  a  three-pha.se  stator  wound  to  give 
single-phase  only,  and  there  were  a  number  of  empty  slots 
in  this  stator.  Consequently  it  was  only  neeessai-y  to  have 
these  slots  filled  up  and  the  windings  arranged  in  an  exactly 
similar  manner  to  those  of  the  other  two  three-phase 
machines.  His  thre^pha.?e  alternators  have  worked  on 
single-phase,  or  three-pha.«e  loads  w-ith  entirely  satisfactory 
results  during  the  past  four  years.  When  running  as  a 
single-phase  machine,  one  winding  is  left  idle,  one  phase  is 
earthed,  and  the  other  phase  is  connected  to  the  inner  of  the 
high-tension,  single-  phase  supply. 

In  the  discoission  on  Prof.  Miles  Walker's  paper,  Mr.  EUis 
said  he  had  been  engaged  upon  the  problem  of  obtaining  a 
satisfactorv-  supply  of  single-phase  current  from  three-phase 
generators  for  general  supply  purposes,  i.e.,  lighting,  heating, 
power,  &c.,  in  which  case  it  was  of  the  utmost  importance 
to  ensure  a  perfectly  steady  voltage.  At  South  Shields  they 
had.  until  about  four  years  ago,  two  distinct  systems,  namely  : 
single-phase  (.50  cycles)  with  transformer  sub-station,  where 
the  bus-bar  pressure  of  2,100  volts  w-as  reduced  to  220  and 
110  volts;  and  a  direct  oun-ent  system  at  650  volts,  which 
was  used  for  traction  and  power  purposes.  In  addition  to 
the  recipr<?cating  plant  there  was  installed  a  turbo-generator 
(1..500  R.p.M.)  consisting  of  a  1,.500-KW.  turbine,  a  1,000-KW., 
i>.c.  generator,  and  a  1,000-kw.,  single-phase  alternator  in 
tandem.  In  1914,  owing  to  the  increasing  demands  for  cur- 
rent for  power  purposes,  he  considered  the  question  of 
installing  a  second  set  such  as  that  ]ust  described,  but  after 
careful  consideration,  he  decided  that  the  future  requirements 
of  the  area  called  for  a  supply  of  three-phase  cm-rent.  Con- 
sequently a  2,000-KW.  turbine  (3,(X)0  r.p.m.)  coupled  to  two 
1,.500-KW.  alternators  (2.10O  vnlts)  in  tandem  was  installed 
together  with  rotairy  conver-ters.  The  alternators  were  speci- 
:dly  de-.'-igned  to  be  capable  of  generating  1,500  kw..  three- 
phase,  or  1,200  KW.,  single-  phase.  The  set  was  therefore 
suitable  for  supplying  three  entirely  separate  systems,  i.e., 
three-phase,  single-phase,  and  (through  the  rotaries)  direct 
current. 

The  1,000-KW.  alternator  (1.500  r.p.m.)  had  recently  been 
rewound,  and  made  exactly  similar  to  the  two  alternators 
just  described,  and  the  capacity  of  the  turbine  had  been 
increa-sed  by  .500  kw.  by  adding  new  nozzle  blocks  a.nd  a 
new  first  diaphragm.  All  the  alternators  could  be  run  in 
IJaraUel  either  as  three-phase  or  single-phase  machines. 

There  were  now  three  distinct  sets  of  bus-bars  in'  the  station, 
consequently  three  types  of  generators  had  to  be  kept  going. 
He  was  aiming  at  having  one  system  of  generation  only  in 
the  future,  namely,  three-phase,  but  as  it  would  take  some 
time  to  accomphsh  this,  he  now  proposed  to  install  "  Scott- 
connected  "  transformers,  so  that  he  would  be  able  in  future 
to  do  away  witb  the  single-phase  generators,  and  obtain  all 
the  single-phase  current  required  from  the  thi'ee-phase  bus- 
bars. Then  by  instaUing  more  rotary  convei-ters  he  would 
be  able  to  do  away  with  the  dii-ect-current  generators,  and 
so,  ultimately,  to  obtain  the  whole  supply  from  three-phase 
plant. 


NEW  PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    for    this   journal    by    Messrs.    Seftom-Jones,    O'Dell    and 
Stephens  (successors   to   W.    P.   Thompson   &  Co.^  of   London),  Chartered 


Patent  Agents,    28o,    High    Holborn,   London,    W.C.  1. 


3.649.  "  Electric   control    and    safety    device   for    headlights."     A.    B.    ash- 
worth.     February  14th. 

3.650.  *'  Cooling    enclosed    electric    motors,    &c."      D.    Penman.      February 
14th. 

3,654.     "  Automatic     excitation     regulator    for    electric    machines."        J.    T. 
Ikwin   &   A.    RubHTON.      February   14th. 

3.664.  "  Sparking    plugs."     W.    W.    Simpson.     February    14th. 

3.665.  '*  Dynamo.electric    generators."     V.    Crabb.      February   14th. 

3,676.    "  Electrical    storage   cells."     H.    C.    Smith   and    Van    Raden    &   Co. 
February  14th. 
3,680.    "  Electrical    bell."     M.    Rose.     February   14th. 

3.683.  "  High-voltage   windings   embedded    in   grooves  or   slots."     Akt.   Ges. 
Brown,    Boveki    et   Cie.      February    14th.      (Switzerland,    May  24th,    1918.) 

3.684.  "  Electric    heating    elements."      R.    K.    Hearn.      February    Ulh. 

3.692.  "  Electromagnetic    step-bv-step    signalling    and    synchronous    rotation." 
C.   L.   Walker.     Februarv  14th. 

3.693.  "  Electric    furnaces."     W.    E.    Moore.      Februarv    14th. 

3.701.  "  Electric     locomotives."       G.     Pesiarini.       Februarv     14th.       (Italv. 
February  14th,   1918.) 

3.702.  "  Devices  for  contitolling  flow  of  electrons."     E.  Berrv  &   Marconi's 
Wireless  Telegraph  Co.     Februarv  14th. 

3.711.     "  Lamp    telephone    relays."      M.    Laiour.      February    14th.      (France, 
February  14th,   1918.) 


.i,<oi.        Aitacnmeni    to   irouey   oi   ovcmeac 
t.iting    replacement   of    trolley   on    the   wire." 
3,760.    "  Sparking    plugs."      D.    Anderson. 
:i,7S8.     "  Mounting   sparking'  plugs   in    posit 


3.712.    "  High-frequency     generators."       E.     Girardeau.       February     14th. 
(France,    February   14th,    1918.) 

3,7^.    "  Apparatus   for   controlling   supply  of  electric  energy."     M,   Annin- 
r.ER.     February  14th. 

3.72.1.    "  I'Viction-drive  me<-hanism   for  electric  generators."     L.   Roseni-.akt. 
February   14lh.     (France,    December  21st,   1918.) 

3,753.    "  Devices    for    indicating    position   of    electric   switches,    gas   fittings, 
&-C."     J.    E.   .Arnold.     February   15lh. 

3,761.    "  Attachment    to   trolley   of   overhead    electric   tranis.   &c.,    for   facili- 
T.   Forsyth.     February  15tli. 
February    15th. 
position  on  engines."     H,   E.   BROti- 
KicK  &  J.   F.   Joyce.     Vcbruary"  15th. 

3.789.     "  Operating    electric    switches    from    a    distance."      A.    H.    FkANCKs, 
and  '1'elh'HOs  Domestic  &  Street  Lighting  Co.     February  16th. 

3,794.    "  Electric   reading    lamp    attachable    to   cover   of   a    book."     G.    H. 
Marsh.     February  15th. 

3,808.    "  Sparkmg    plugs."     V.    Bondr.      February    15th. 

3,828.    "  Dowel    for  attaching  electric-bell  covers,  box   lids,  &s."    A.    E.  B. 
Lloyd   &   F.    E.    Wallis.      February  17th. 

3,835.    "  Methods    of    using    thrce-electrodc    ionic    tubes."     L.    B.    Turner. 
February  17th. 

3,841.     "  Device    to    protect    controller    and    motors    on    elcctrically-propellecl 
vehicles."     G.   C.  Adams.     February   17th. 

3,860.    "  Process   for  manufacture   of   zinc   cylinders  for   primary   batteries." 
O.   CowpER-CoLES.     February   17th. 
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'  Automatic  indicator  of  failing  current."    Synchronome  Co,    Febru- 
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ONANCE.   Ltd.     February  18th. 
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W,     H.     Illingworth. 
Fuller  Accumulator  Co. 
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The  numbers  in  parentheses  are  those  under  which   the  specificatio 
printed   and   abridged,  ■  and  all   subsequent  proceedings   will   be  takei 

XSX8. 

34.     Sparking    plugs,      W.    G.    Kent    &    F.    Martin. 
(122.865.) 
1.865.     Device  for  stopping   a   motor   or    giving   a   \ 

STRfCTION     occurs     BETWEEN    ITS     ,\RMATURE    AND     MAGNETS. 

Robb.      February   1st,   1918.      (122,876.) 

1.903.       ItLECTROMACNETIC      CLITTCHES      WITHOUT     FRICTION 

Henrv.      February    1st.    1918.      (122,880.) 

1.988.  Electricai.  switchcear.  A.  Revroll,'  &  Co., 
H.    W.  Clothier.      February    4th,   1918.      (122,885.) 

2.085.  Adjust.\ble  electric  reactance  cous  for  spl 
J.    L.    Thompson.      February    5th,    1918.      (122,893.) 

2,349.  Electric  lamps  of  the  kind  which  are  carrii 
priiiects  therefrom.  Elandem  Co.  5;  A.  H.  Williams 
(122.914.) 

2,664.  Electric  votok-control  systems.  British  Tho 
J.    J.   Ash.      February  14th.    1918.      '122,926.) 

3.014.     Mine  and  like  electric  bells.     J.  B.  Eder  &  British  Ag 
Febru.iry   20th,   1918.     (122.931.) 

3,330.    Automatic  apparatus  for   .shaking  snow  from  electric 
V.   Cicari.      April   30th,   1917.      (115,417.) 

6.918.    Electric  starters  for  internal-combustion  engines.     A.  H.  Midglev. 
and   C.    A.   Vandervell   &   Co.     April    24th,   1918.      (122,973.) 

10,309.      Ros-TGEN-E.u-    .\XD    LIKE     APP.IRATUS.       G.    G.    Campioii.       Juno     22nd, 
1918.     fl22.780.) 

10.099.     Telegraph    systems.      Automatic   Telephone    Manufacturing    Co.,    H. 
H.   H.irrison  &  S.   R.   Smith.     June  19th,   1918      021,914.) 


January    2nd,    1918. 

.'ARNING     WHEN     AN     OB- 

P.    Rutherford   &   J. 

\L     CONTACT,  D.      l*. 

R.    M.    Longman   and 
IT-CONDUCTOR    SYSTEMS.   . 

February  9th,  1918. 
Tison-Houston  Co.   and 


G.    F.    Cooke.      June 
Julv   Sth.    1918.      (122.360.1 

5ICATOR    FOR    COLLIERY    SHAFTS 

July  29th.  1918.     (122.136.1 
MASTER    CLOCKS.      J.    J.    Liverton, 


10,466.     Electric   contact  breakers   OR 
25th.   1918.     (122.580.) 
11.043.     Electrics  fi^ses.     R.   A.    R.   1 
12.306.     NoN-; 

AND   the   LIKE.      H.    Bn 

12.367.     Electric    ti 
Julv   3nth,   1918.      (122.592.1 

12.839.  DisTRiRi'TORS  FOR  USE  IN  IGNITION  MAGNETOS.  A.  Anjani.  Augusl 
7th.   ^7.      (120.714.) 

12.949.  Automatic  telephone  systems.  Automatic  Telephone  Manufactur- 
ing  Co.      September   19th.    1917.      019.449.1 

12.959.  DvNAMO-ELECTRic  MACHINES.  J.  H.  St.  H.  Mawdsley.  August  Sth, 
191 R.      022.141.1 

13  9R8.  Lampholders  of  the  Edisok  type.  A.  Piazzi,  August  28tti,  1917. 
(118.637.1 

14,1.54.  Controlling  switches  of  combined  ammeters  and  voltmeters 
used  in  connection  with  dynamp-i.ighting  and  b^tterv-chargikg  systems  or 
>foTOR  VEHICLES  AND  THE  LIKE.  W.  Holt  &■  B.  Brooks.  August  31st.  1918. 
(122.797.1 

14.148.     Electric  lampholders.     August  31st.  1918.  W.  L.   Bodman.  (122.00tf.) 

14.372.  Means  for  improving  the  conductivity  at  the  ioints  of  elec- 
trodes FOR  eifctric  FURNACES.  C.  W.  KayseT  &  D.  W.  MacDonald.  Sep- 
tember 4th.   1918.     (123,017.1 

15.124.  Energy  meters  for  alternating  electric  current.  Fabrique  de^ 
Lonein^    Francitlon    &    Co.     Seotember    17th.    1917.      (119.657.1 

15,2.nO.  Welding  joints.  Britlish  Thnmsnn-Houston  Co.  (General  Electric 
Co.,    U.S.A.l      September   19lh.    1918.      (122.604.1 

l.'i.587.  Electrodes  or  plates  for  piECT'Jir  acci'^ulators  op  the  alkalimB 
TYPE.      W.    N.    Stewart       September  25th.    1918.      O22.380.1 

15.869.  Electric  wei  ding  APP4R«Tt's.  British  Thomson-Houston  Co.  (Genu- 
ral    Flectric    Co..    U.S.A.)      September   30th.    1918.      (122.606  1 

16.269.    ELrcTRTr    REGULATING    RESISTANCES.     E.    A.    E.    Tornblom,     October  I 
8Ui.   1917.     (119.872.1 

17."?2.     Fi.ECTRic  COUPLING       E.    P^ipnon.      October    22-i'1.    1"18       '123.0.13.1       i 

17,641,  Motor  powfr  plant.  British  Wcstinghou^e  Electric  8:  Manufacturi. 
in.^    rn        Vov.mher    2l5t.    1917.      (120.889.1  '    | 

20.794      ELPCTRir.iL    phase-onverting    systems       British    Westinghouse    Ell*  ) 
trir    X    Manufartunng   Co,      December   13lh.   1917.      I121.4R7  1 

20.06".     Sparking    plugs.      A.    E.    Lamkin,      December    4th,    1918.      (122,617.)  ' 

21..'i92.  Sparking  plug  for  explosion  engines.  E.  Ruillet  &  R,  HurMli,  ; 
December  26th,   1917.     (121,953.) 
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We  commeii(i  txi  the  attention  of  all  our  readers  the 
straightforward  speech  of  Mr.  W.  M.  Crowe,  chairman  and 
managing  director  of  the  British  L.  M.  Ericsson  Manu- 
facturing Co.,  Ltd.,  reported  in  our  City  pages  to-day.  We 
still  hold  the  opinioji  that  little  is  lost  by  discussing  the 
subject  of  industrial  relations  in  a  conciliatory  spirit,  but 
sometimes  it  does  no  harm  if  we  substitute  for  smooth  and 
persuasive  utterance  a  plain  statement  of  facts.  We  may 
confuse  the  seriousness  of  a  situation  by  a  mass  of  words — 
may  lose  the  substance  in  grasping  at  the  shadow — may 
legislate  for  better  conditions  in  the  present  and  create  a 
legacy  of  want  for  days  to  come.  Let  us,  then,  get  down 
to  the  facts.  Mr.  Crowe,  as  representing  an  industrial 
company  which  desires  to  take  advantage  of  the  unparalleled 
world-trade  opportunities  of  the  moment,  is  faced  with  a 
series  of  menacing  conditions  which  are  blocking  the  path 
of  British  enterprise,  while  competitors  in  other  lands  are 
not  so  seriously  handicapped.  He  has  summarised  this 
series  of  difficulties  in  a  way  that  should  carry  conviction. 
As  we  have  again  and  again  pointed  out  during  the  war, 
the  stricken  nations  of  Europe  and  the  empty  outer 
countries  of  the  world  must  have  supplies  of  manufactured 
electrical  products.  British  prestige  stands  high  to-day, 
and  sentiment  is  in  our  favour,  but  our  capacity  to  supply 
their  needs  and  the  price  at  which  we  can  sell  our  product 
are  matters  of  supreme  concern  to  the  client  whose 
necessities  are  clamant.  ~^  He  mmt  have  the  goods  from 
Somebody.  He  prefers  to  come  to  England  for  them  if  he 
can  get  them,  but  have  them  he  must,  and  that  without 
delay,  and  if  we  cannot  meet  his  requirements,  sentiment 
will  be  subordinated  to  necessity,  and  he  will  get  them 
where  he  can.  We  have  a  greatly-increased  works  and 
plant  capacity  ;  have,  or  shall  have,  as  more  and  more  men 
come  home  to  find  work,  plenty  of  labour  ;  many  of  our 
manufacturers  are  ready  to  show  a  greater  spirit  of  venture 
and  enterprise  than  ever  in  the  past ;  the  raw-material 
situation  may  be  getting  easier  shortly ;  but  there  are  clouds 
on  the  horizon  far  bigger  than  a  man's  hand,  presaging 
a  veritable  deluge  of  difficulty  which  is  inducing 
capital  to  take  cover  rather  than  expend  itself  in 
the  open  in  efforts  which  will  secure  business  and  provide  work. 
Experienced  men  and  economic  students  know  all  too  well  that 
unemployment  has  always  been  an  inevitable  consequence  of 
want  of  confidence.  In  normal  times  a  financial  upheaval 
in  one  country  has  spread  its  nervous  influence  from  land 
to  land  ;  there  has  been  unemployment  and  a  period  of  dis- 
tress ;  then,  after  a  few  years,  a  renewal  of  confidence  has 
been  manifested  in  a  fitful  and  venturesome  sort  of  way  in 
several  places  at  once  ;  there  has  been  a  gradual  recovery, 
and  at  last  we  have  been  well  on  the  way  to  revival,  rising  on  a 
trade  curve  to  a  boom.  It  is  perfectly  true  that  the  present 
are  not  normal  times,  and  that  there  are  new  factors  in 
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the  situation — such  as  a  crying  need  for  manufactures  which 
demands  t«  be  satisfied.  The  sireat  question  for  us  to-day 
is  whether  the  industrial  interests  of  Britain  arc  goinp:  to  be 
sacrificed  because  our  present  difficulties  and  discussions 
prevent  us  seizing;  the  opportunity  to  meet  those  demands. 
How  can  a  manufacturer  quote  firm  and  competitive  prices 
or  undertake  to  give  quick  deliveries  when  there  is  so  much 
doubt  overhanging  all  his  operations  ?  What  will  the 
taxation  on  industry  be  ?  What  will  labour  cost — When 
will  it  become  stable  ?  What  will  be  the  effect  of  shorter 
hours — will  there  or  will  there  not  be,  in  a  given  case,  in- 
creased efficiency  and  more  economical  production  ?  What 
will  be  the  profit  permissible  on  industrial  capital  ?  Will 
some  compulsorily  imposed  system  of  profit-sharing  have  to 
be  taken  into  account  when  giving  estimates  ?  Or  will 
additional  industrial  capital  be  found  wanting  because  a  bigger 
yield  can  be  secured  in  less  disturbed  directions  ?  What  will 
be  the  international  policy  regarding  imports  and  exports  of 
manufactured  goods  'i  What  will  the  safeguarding  of  key 
industries  amount  to  ?  If  the  British  workman  takes  a 
larger  measure  of  leisure  and  pleasure  and  a  larger  wage 
without  giving  increased  work,  and  the  decrease  in  effort 
cannot  be  fully  made  up  for  by  new  methods  and  new 
machinery,  where  shall  we  be  placed  competitively  '■!  We  are 
aware  that  any  fool  can  ask  questions,  but  manufacturers 
and  others  who  are  in  a  dilemma  because  of  a  series  of 
questions  which  are  a  very  babel  about  their  ears  just  now, 
are  no  fools.  They  see  that  unless  the  present  period  of 
uncertainty  can  be  cut  short.  Labour  and  the  nation  may 
awaken  when  it  is  too  late  to  the  fact  that  we  have  been 
playing  into  the  hands  of  jother  peoples  who,  perfectly 
legitimately,  are  out  to  do  business  while  we  are  engaged  in 
discussing  how  burdensome  a  halter  we  can  possibly  carry 
round  the  neck  of  British  industry. 

To  suggest  that  Mr.  Crowe's  speech  should  be  widely 
circulated  in  labour  circles  might  be  to  invite  attacks  on 
capital  and  its  propaojanda.  Yet  the  speech  is  a  plain 
statement  of  fact,  and  however  ingeniously  Labour,  may  put 
it  through  the  sieve,  it  cannot  dispose  of '  the  truth  that 
it  contains — namely,  that  uncertainty  haunts  the  path  of 
the  manufacturer,  and  prevents  him  engaging  in  a  progres- 
sive Peace-time  industrial  activity. 

We  are  in  for  a  neck-and-neck  race  with  foreign  com- 
petitors. We  may  foolishly  impose  a  handicap  upon  ourselves 
which  will  put  us  out  of  the  rumiing  for  the  prize  of  world 
trade  supremacy.  The  sooner  we  see  the  danger  that  lies 
that  way,  and  settle  our  differences  as  permanently  as  may 
be,  the  better  it  will  be  for  the  entire  nation.  Better  con- 
ditions for  all  can  only  be  secured,  under  the  present  system, 
by  ensuring  the  stability  of  industry  by  enabling  it  to  he 
profitably  conducted.  It  is  possible  for  the  State  to  stifle 
industry  by  imposing  throttling  taxation.  It  is  possible 
for  Labour  to  render  it  unattractive  by  repeating  unreason- 
able demands.  It  is  possible  for  Capital  to  perpetuate 
discord  and  cripple  itself  by  withholding  from  Labour  a 
fair  share  of  the  profits  that  it  eai-ns.  The  State  needs, 
and  must  have,  revenues — it  stands  tf)  gain  them  by 
allowing  industry  the  maximum  of  freedom  for  display  of 
enterprise  and  the  policy  of  development.  Labour  demands 
the  right  to  live  in  better  circumstances — sure  of  work  and 
^;lu•e  of  good  wages ;  it  cannot  obtain  its  desires  permanently  if 
it  continues  its  prevailing  policy  of  demanding  more  than  com- 
petitive industry  can  afford.  Capital  may,  and  should,  do  what 
it-  can  byprofit  di\'ision  along  some  such  lines  as  are  indioat-'d 
by  Mr.  Crowe  and  by  the  chairmen  of  some  other  electricstl 
and  industrial  imdertakings,  to  give  those  who  earn  its 
dividends  a  commensurate  interest  in  those  profits. 


It  was  announced  in  our  columns  last 

,  *""■    I*        week  that  the  Government  had  decided  to 
Imperial  ,11,1  ■  1  « 

Communications.  i'PPomt  a  Board,  under  the  presidency  of 
liOrd  Milner,  to  control  Imperial  com- 
munications. Readei-s  of  the  Electrical  Ivkview  will 
remember  that  in  our  recent  notice  of  Mr.  Charles  Bright's 
book,  "  Telegraphy,  Aeronautics  and  AV'ar,"  we  pointed 
out  that  the  book  was  practically  an  argument  for  a  Board 
of  Imperial  Communications  to  be  charged  with  the 
systematic  development  of  cable  and  wireless  telegraphy 
throughout  the  Empire.  The  proposed  composition  of  the 
Board  and  its  precise  functions  have  not  yet  been 
announced.  Undoubtedly  there  is  sreat  scope  for  a  Board 
composed  of  practical  men,  and  endowed  with  adequate 
powers  in  the  most  important  field  of  Imperial  electrical 
communications.  The  war  and  the  restrictions  arising 
from  it  have  played  havoc  with  rapid  communication,  and 
there  is  nearly  five  years  of  arrested  development  to  make 
up.  It  is  to  be  hoped  that  the  Government  will  appoint 
practical  men  from  the  electrical  profession  to  thife  Board. 
Besides  Mr.  Bright,  whose  name  is  known  to  the  public 
through  his  writings,  there  are  other  telegraph  engineers, 
doubtless  unknown  to  the  j)oliticians,  whose  life  work  has 
been  Imperial  telegraphy. 


That  the  total  cost  of  power  generation 

The  Reliability    ^^,^1  be  materially  affected  by  the  choice 
Turbines  '^'^  ®'^'^*  '^^  generating  sets,   is   generally 

admitted.  A  question  that  will  probably 
remain  unanswered  to  the  satisfaction  of  all  for  some  time 
to  come,  is :  has  the  remarkable  growth  of  steam  turbo- 
generating  plant  in  recent  years  been  natural,  or  has  it 
suffered  temporarily  from  over-stimulation,  which  is 
destined  to  result  in  a  relapse  ? 

In  any  electricity  supply  system,  the  size  of  the 
individual  generating  set  should  bear  some  clear  relation  to 
the  total  load,  and  to  its  fluctuations  throughout  the  day. 
On  the  one  hand,  it  does  not  pay  to  put  too  many  eggs  in 
one  basket ;  on  the  other,  there  is  a  material  disadvantage 
in  an  unnecessary  multiplicity  of  sets.  The  fundamental 
consideration  is  that  there  should  be  enough  reserve  plant 
in  a  system  to  ensure  that  no  contingency  reasonably  to  be 
expected  can  seriously  interfere  with  the  output,  so  far  as 
the  generating  stations  are  concerned. 

Some  interesting  information  relative  to  the  reliability 
of  large  turbines  was  given  in  a  recent  article  in  the 
Electrical  World.  In  so  far  as  conditions  affected  by  the 
design  of  plants  are  concerned,  it  is  appreciated  that  in 
sizes  up  to  at  least  30,000  kw.  rating,  higher  efficiency  at 
the  same  cost  per  kilowatt  is  obtainable  purely  by  reason  of 
the  larger  size,  and  still  higher  efficiency  for  a  slight 
increase  in  cost  per  kilowatt,  and  it  has  been  demonstrated 
that  as  high  a  degree  of  reliability  is  obtainable  in  the 
larger  units  as  in  the  smaller  ones. 

It  is  given  as  the  opinion  of  the  engineer  of  the  turbine 
department  of  an  American  manufacturing  company 
that  large  units  are  commercially  practicable  up  to  limits 
not  yet  reached.  He  maintains  that  increase  of  size  need 
not  impair  reliability,  while  it  may  improve  efficiency. 
To  demonstrate  that  any  difficulties  experienced  can  be 
corrected  after  proper  analysis  of  the  trouble,  he  refers  to 
installations  of  large  sets  furnished  by  his  company. 

Up  to  the  present  time  that  company  has  built  14 
large  units,  ranging  in  capacity  from  30,000  kw.  to 
70,000  KW.  Of  these,  11  have  been  shipped,  10  are  in 
service,  and  7  have  been  in  service  for  one  to  five  years. 
Of  the  30,000-KW.  sets  in  service,  all  of  which  are  of  the 
pure  reaction  type,  one  is  a  tandem-compound  machine, 
direct-coupled  to  a  single  generator  ;  two  are  of  the  single- 
cylinder  and  three  of  the  double-cylinder  type.  Two  cross- 
compound  sets  are  rated  at  40,000  kw.  and  4.i,0i>0  kw. 
respectively,  whilst  the  largest  unit,  of  .  70,000-KW. 
capacity,  is  a  three-cylinder  cro&s-compound  machine. 

Whilst  the  records  of  these  units  do  not  all  show  lOO 
per  cent,  perfection,  they  do  show  that  in  not  one  instance 
has  there  been  any  evidence  of  inherent  or  basic  defects  in 
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design  or  difficulties  in  construction  or  operation.  Some 
troubles  have  been  experienced,  but  these  have  all  been  of 
■  minor  character,  due  to  avoidable  defects  in  details  such  as 
are  experienced  with  new  designs  of  any  size  or  sort.  It  is 
significant  that  with  one  exception  (the  high-pressure  rotor 
of  the  40,000-K\v.  set  was  returned  to  the  shops  for  check- 
ing for  truth  and  reblading)  no  important  part  of  any  of 
these  sets  has  ever  been  returned  to  the  works  for  any 
reason.  Whilst  most  of  them  have  not  been  subjected  to 
any  accurate  steam-consumption  tests,  definite  reductions  in 
station  coal-consumption  rates  were  effected  by  their 
installation. 

This  performance  should  speak  for  itself,  and,  in  con- 
junction with  the  report  of  a  Sub-Committee  of  the  "  Union 
of  Electrical  Syndicates,"  which  has,  according  to  the 
Revue  Gencrale  (h  fElecfncife,  reported  on  the  means  for 
restricting  accidents  to  turbo-generators,  should  throw  light 
on  this  most  important  problem,  and  afford  valuable 
guidance  in  the  developments  which  are  about  to  take  place 
in  this  country. 

The  official  statement,  reproduced  on 
The  Divisional  another  page,  recording  the  formation, 
misapplication,  and  dissolution  of  the 
Divisional  Engineers  of  the  Royal  Naval  Division  is  a 
melancholy  story — a  record  of  splendid  abilities  and 
patriotic  ardour  wasted  and  frittered  away,  at  a  time  when 
the  nation's  need  for  such  qualities  was  imperative ' and 
insatiable.  It  is,  unfortunately,  only  one  of  many  examples 
of  official  inability  to  appreciate  the  value  of  the  technical 
knowledge  and  experience  of  professional  engineers,  which 
were  freely  offered  to  the  nation,  accepted,  and  treated  as  of 
no  account.  Just  as  a  blockhead  might  use  a  razor  to  pull 
up  tacks,  so  ignorance  condemned  these  men,  whose 
speciality  was  brains,  to  manual  labour  which  would  have 
been  better  done  by  navvies.  Even  when,  owing  to 
improper  use  and  the  lack  of  adequate  organisation,  the 
remnants  of  the  unit  had  to  be  absorbed  in  the  Royal 
Engineers,  their  seniority  was  washed  out,  and  they  were 
regarded  as  recruits — after  two  years'  arduous  service  I — 
and  they  were  still  employed  on  unskilled  work.  That  was 
not  because  there  was  a  surplus  of  technical  men — quite 
the  contrary  ;  it  is  notorious  that  many  commissioas  were 
granted  to  men  who  had  no  claim  to  the  possession  of 
engineering  qualifications,  and  who,  consequently,  were 
dependent  on  their  subordinates  for  guidance  and  instruction 
in  the  performance  of  their  duties.  The  whole  affair  reveals 
a  degree  of  ignorance  regarding  the  meaning  of  the  term 
"engineer"  which  is  simply  appalling,  and  the  imperative 
necessity  for  engineers  to  assert  themselves  and  to  secure  due 
recognition,  not  only  in  the  public  eye,  but  also  before  the 
law,  is  obvious.  We  hesitate  to  accept  the  theory  which 
has'  often  been  pressed  upon  us,  that  those  who  were 
entrusted  with  the  duty  of  appraising  men  in  terms  of 
their  ability,  took  care  that  expert  engineers  should  not  be 
given  commissions  if  it  could  be  avoided,  lest  their  own 
shortcomings  should  be  revealed  by  the  superior  abilities  of 
their  subordinates — but  if  this  theory  is  discredited,  the 
only  alternative  is  to  ascribe  the  ghastly  mistakes  that 
were  made  to  blank  ignorance.  It  is  quite  inconceivable 
that  any  competent  and  impartial  engineer  officer,  charged 
with  the  choice  of  men  to  fill  responsible  engineering  posts, 
could  possibly  pass  over  duly  accredited  engineers  in  favour 
of  non-technical  men — it  is  incredible.  We  trust  that 
employers  engaged  in  reorganising  or  extending  their 
works  will  give  special  heed  to  the  claim  justly  advanced 
on  behalf  of  these  ex-members  of  the  Divisional  Engineers 
— that  they  ought  to  have  the  first  chance. 


The    speech    delivered    by    Sir    Eric 
nspor      (jeddes  in  the   House   of   Commons,   on 

Dill. 

Monday  last,  in  recommending  the  Trans- 
port Bill  to  the  members  for  second  reading,  confirmed  the 
intention  of  the  trovernraent  to  proceed  at  once  with  the 
electrification  of  our  main-line  railways,  but  contained  no 
suggestion  that  the  (Tovernment  was  willing  to  remove  the 
National  Electricity  Supply  Scheme  from  the  control  of  the 
new   Ministry.     That  there  exists  no  country  where  the 


railway  conditions  offer  a  more  attractive  field  for  electrifi- 
cation than  this,  we  have  maintained  before,  and  we  see  no 
reason  to  modify  our  views  ;  nowhere  else  in  the  world  will 
be  found  such  dense  traffic,  such  a  network  of  railways, 
such  a  demand  for  expediting  the  handling  of  trains  and 
increasing  the  carrying  capacity  of  the  system,  as  here. 
But  what  are  the  arguments  in  favour  of  putting  the 
supply  of  electricity  under  the  control  of  the  Railway 
Minister  ?  Sir  Eric  claims  that  when  the  railways  are 
electrified,  fully  20  per  cent,  of  the  electricity  of  the 
country  can  be  used  for  traction ;  but  bO  per  cent,  will 
be  used  for  industrial  puq^oses — and  if  the  biggest  consumer 
is  entitled  to  have  control  of  the  supply,  it  will  not  be 
the  railway  interests  that  will  establish  the  best  claim  to 
that  privilege.  He  went  on  to  argue  that  it  was  in  the 
interests  of  the  railways  to  develop  the  resources  and 
industries  of  the  districts  which  they  served,  and  that  it 
would  obviously  be  to  their  interests  to  develop  the 
industrial  use  of  electricity,  just  as  in  the  past  certain 
railways  have  assisted  in  the  development  of  agriculture  and 
poultry  farming  in  order  to  augment  the  traffic  on  their 
lines — but  Sir  Eric  did  not  add  that  those  railways  had 
felt  it  necessary  to  that  end  to  keep  hens.  It  will  not  do. 
The  arguments  in  favour  of  his  scheme  of  annexation  are 
as  thin  as  they  are  fallacious.  He  points  to  the  prosperity 
of  the  North- Eastern  counties  as  proof  of  the  advantages  of 
co-operation  between  the  railway  company  and  the  elec- 
tricity supply  authorities — ro-operafion,  be  it  noted,  not 
cninhination.  We  are  amazed  that  such  feeble  reasons 
should  be  seriously  put  forward  to  justify  a  course  which 
not  only  offers  no  genuine  advantages,  but  is  bitterly 
opposed  by  the  public  bodies  concerned  (except  those  which 
stand  to  profit  by  it— namely,  the  railway  companies),  and 
we  can  hardly  believe  that  this  extraordinary  proposal  will 
find  acceptance  at  the  hands  of  Parliament. 


I.E.E. 
Proceedings. 


The  activities  of  the  Institution  show 
no  signs  of  slackening ;  this  week  no 
fewer  than  four  meetings  are  taking 
place  in  London  alone,  three  of  which  are  open  to  all  the 
members,  and  the  February  issue  of  the  Journal  contains 
several  pages  of  "  Institution  Notes,"  showing  that  various 
important  movements  are  in  progress.  Amongst  the  latter 
are  included  the  organisation  of  sectional  meetings  for  the 
reading  and  discussion  of  papers  on  Wireless  Telegraphy, 
and  the  formation  of  a  Society  of  Radiographers,  while  the 
labours  of  the  electrical  standardising  committees  of  the 
British  Engineering  Standards  Association,  which  consist 
mainly  of  members  of  the  Institution,  are  as  valuable  to 
the  industry  as  they  must  be  exacting  to  the  personnel.  The 
week  was  marked  by  the  inauguration  of  the  "  informal 
meetings  "  on  Monday  last,  and  we  are  pleased  to  record 
that  the  new  departure  was  successful  from  the  start ;  the 
hall  was  well  filled,  and  evidently  the  accommodation  will 
prove  inadequate  in  the  future.  The  paper,  by  Mr. 
Pooley,  was  thoughtful  and  suggestive,  and  the  discussiou 
was  both  well  maintained  and  interesting — in  some 
respects  exceptionally  so,  though,  in  compliance  with  the 
principle  which  is  to  rule  these  proceedings,  we  forbear  to 
enter  into  details. 

We  may,  however,  venture  to  offer  the  managing  Com- 
mittee a  few  suggestions,  based  not  only  upon  our  own 
observations,  but  also  upon  remarks  that  were  volunteered 
to  us  by  other  members  who  were  present,  with  a  view  to 
promoting  the  efficiency  of  the  meetings  and  enhancing  their 
popularity.  In  the  first  place,  the  hour  of  opening  is  rather 
late  ;  we  suggest  that  it  be  altered  to  0.30  p.m.  Again, 
the  adjournment  for  refreshments  in  the  middle  of  the 
-meeting  is  of  doubtful  advantage  ;  it  interrupts  the  pro- 
ceedings and  introduces  delay,  without  compensating  benefits, 
and  if  the  present  practice  of  the  Institution's  ordinary 
meetings  were  followed,  the  refreshments  being  "  on  "  from 
6  to  t;.30,  we  believe  the  change  would  be  welcomed. 
Lastly,  as  the  main  object  of  the  meetings  is  discussion,  the 
opening  paper  should  be  confined  to  half-an-hour  at  the 
outside,  leaving  one,  or  one  and-a-half  hours,  for  debate 
before  closing  at  8  or  8.30.  We  believe  that  if  these  points 
were  put  to  the  vote  by  the  chairman  at  the  next  meeting, 
the  verdict  would  be  strongly  in  their  favour. 
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COMMISSIONING    ALTERNATORS. 


By    C.    W.    MARSHALL. 


Whkn  new  alternators  are  being  put  into  commission,  it  is 
the  creneral  practice  to  leave  all  the  preparations  in  the 
hands  of  a  representative  of  the  makers.  The  procedure 
followed  by  different  firms  varies  greatly  in  detail,  but  the 
broad  outlines  may  be  gathered  from  the  following  notes, 
which  deal  with  the  electrical  part  of  the  problem  : — 

Dri/i /!(/-<> iii. — After  erection,  the  first  stage  of  prepara- 
tion for  service  is  the  drying-out  of  the  stator  and  rotor 
windings.  Most  British  firms  dry-out  by  circulating  low- 
pressure  current  through  the  windings.  The  condition  of 
the  insulation  is  determined  from  time  to  time  by  measuring 
the  insulation  resistance,  and  as  a  safeguard  against 
excessive  local  temperatures,  thermometers  arc  placed  in 
contact  with  the  coils.  Continental  firms  do  not  generally 
dry-out  by  the  above  method,  as  they  contend  that  the 
heating  is  initially  almost  solely  confined  to  the  copper. 
This  tends  to  cause  self-stressing  in  the  windings,  and  may 
injure  the  insulation.  To  avoid  this,  they  dry-out  by 
running  the  alternator  first  unexcited,  then  with  gradually- 
increasing  excitation  until  the  desired  insulation  resistance 
is  attained. 

Manufacturers  are  not  yet  unanimous  as  to  the  value  of 
the  insulation  resistance  at  which  the  drying-out  may  be 
said  to  be  complete.  The  British  Engineering  Standards 
Association  gives  some  general  rules  which  may  be  taken  as  a 
guide  on  this  matter,  but  care  should  be  taken  to  consult 
the  makers  of  any  machine  which  is  being  put  into  service 
if  any  responsibility  is  to  lie  with  them.  The  most 
important  point  cited  by  the  above  Association  (Report  72, 
1917)  is  that  the  insulation  resistance  in  megohms  shall 
be  not  less  than — 

Rated  pressure  (volts)  -i-  (1,000  -I-  rated  output  (k.v.a.).) 

For  a  C,600-volt,  6,000-k.v.a.  machine  this  formula  gives 
0*9  megohm,  and  there  is  a  special  note  regarding  the 
dangers  of  trying  to  obtain  high  values,  as  the  insulation 
may  be  permanently  damaged  in  the  process.  This  point 
is  now  generally  accepted,  but  at  least  one  important 
firm  insists  on  40  megohms  as  a  minimum.  The  writer's 
experience  of  machines  of  this  make  tends  to  confirm  the 
views  of  the  Standards  Association,  as  samples  of  insulating 
material  taken  from  damaged  machines  which  had  been 
subjected  to  rigorous  drying  out  were  found  to  be  extremely 
brittle  and  defective  mechanically. 

Pressure  Tests. — The  rules  given  by  the  Standards  Asso- 
ciation for  pressure  testing  are  fairly  definite,  and  should  be 
followed  as  closely  as  possible.  The  K.M.S.  value  of  the 
test  pressure  (applied  to  the  stator  windings)  should  be 
twice  the  rated  pressure  -h  1,000  volts.  This  pressure 
should  be  applied  gradually,  and  then  maintained  for  one 
minute.  Any  frequency  between  25  and  100  cycles/sec. 
may  be  employed.  The  insulation  between  phases  and  to 
frame  (earth)  may  be  completely  tested  by  two  tests, 
phases  1  and  2  to  3  and  earth,  then  phases  2  and  3  to  1 
and  earth.  Subsidiary  pressure  tests  are  carried  out  on  the 
rotor  and  the  exciter.  In  these  cases  the  test  pressure 
should  be  ten  times  the  rated  excitation  pressure,  with 
minimum  and  maximum  values  of  1,500  and  3.5' lO  volts. 
Two  points  of  practical  importance  not  mentioned  in 
Report  72  are  the  k.v.a.  capacity  of  the  testing  trans- 
former, and  the  use  of  spark  -  gaps  to  prevent  the 
application  of  excessive  pressure  to  the  machine  under- 
going test.  Regarding  the  former  point,  it  may 
be  mentioned  that  the  Admiralty  specifications  gi\e 
5  K.V.A.  as  the  minimum  size  of  pressure-testing  trans- 
former to  be  used  on  their  apparatus.  The  reason  for  using 
a  large  testing  transformer  is  that  many  machines  take  a 
considerable  charging  current,  which  may  give  rise  to  peaky 
potential  wave  form.  Hence  the  R.M.S.  value  of  the  test 
pressure  recorded  by  an  ordinary  voltmeter  may  give  a  very 
inadequate  idea  of  the  maximum  stress  to  which  the  insu- 
lation is  subjected.  The  capacity  of  the  stator  winding  of  a 
6,000-K.V.A.,  G,600-vok,  three-phase,  1,500-B.P.ii.  alter- 
nator stator  winding  is  about  '5  microfarad.  The  charging 
current  for  such  machines   at   the  standard  test  pressure 


(14,200  volts)  w*ould  be  about  2  amperes  at  50  cycles/sec. 
The  K.V.A.  load  on  the  test  transformer,  if  all  three  phases 
were  tested  simultaneously  to  earth,  would  be  30  k.v.a. 

British  manufacturers  disagree  as  to  whether  spark  ga])s 
should  be  employed  or  not.  Several  firms  will  not  allow  a 
gap  to  be  used  at  all,  as  they  fear  the  possibility  of  surges 
arising  in  the  event  of  the  gap  coming  into  action  and 
setting  up  an  arc  in  a  resonant  circuit.  On  the  other  hand, 
one  large  company  insists  on  a  needle  gap  being  coupled  up 


Fig.  1.— Connections  for  Syncheonising  Test. 

in  parallel  with  the  circuit  under  test.  The  writer  inclines 
to  the  opinion  that  a  spark  gap  should  only  be  used  if  the 
testing  transformer  is  capable  of  subjecting  the  machine 
under  test  to  a  pressure  greatly  in  excess  of  the  required 
testing  voltage. 


*5Pb 


A,  B,  c,  bobbins  with  iron  cores,  with  windings  star  connected ;       • 
D,  disk  (copper  or  iron). 

Fi6.  2. — Phase  Rotation  Meter. 

Verification  of  Farallelinff  Instruments.  —As  it  is  neces- 
sary to  open  up  the  alternator  neutral  point  connections  for 
pressure  testing,  it  is  convenient  to  verify  the  synchronising 
gear  immediately  after  this  test.  The  method  of  doing  this 
is  to  switch  the  new  m.achine  on  to  the  live  bars  with  its 


ic  characteristic 

Resistance  of  stator  w 

Fig.  3. — 'Verification  op  Characteristics. 


so  characteristic  (three 
phases  shorted), 
dings  =  0'022  ohm. 


neutral  point  open,  and  so  excite  both  coils  of  the  synchro- 
.scope  from  one  source.  Under  these  conditions  the 
synchroscope  pointer  should  come  to  its  normal  paralleling 
position.    Fig.  1  shows  the  principal  connections  in  this  test. 
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The  only  error  likely  to  occur  in  these  connections  is  a 
cross  on  the  leads  from  the  potential  transformer  secondary 
of  the  incoming  machine.  This  would  be  indicated  at 
once  by  the  synchroscope  reading  180  electrical  degrees  out; 
of  phase  (a').  Should  the  pointer  indicate  120"  from  a, 
the  potential  supply  to  the  synchroscope  has  been  taken 
from  the  wrong  phase,  but  this  mistake  is  not  likely  to 
occur  with  anything  approaching  intelligent  supervision. 
The  ratios  and  polarities  of  all  potential  transformers  for 
the  new  machine  should  be  verified  at  this  stage.  Xo 
mention  is  made  of  paralleling  devices,  such  as  voltmeters 
or  lamps,  as  these  are  assumed  to  be  obsolete  ;  the  applica- 
tion of  the  method  outlined  above  to  any  of  these  is, 
however,  quite  obvious. 

PJiase  Sequence. — The  only  other  point  which  requires 
verification  before  the  machine  is  put  in  parallel  with 
existing  plant,  is  its  phase  sequence.  This  can  be  done,  in 
some  instances,  by  running  an  existing  motor  by  means  of 
the  new  machine,  and  noting  whether  its  direction  of 
rotation  is  normal  or  reversed.  It  may,  however,  happen 
that  this  method  cannot  be  adopted,  and  a  phase-rotation 
meter  must  be  employed  in  conjunction  with  the  alternator 
potential  transformers.  The  procedure  in  this  .case  is  to 
connect  the  phase-rotation  meter  to  1',  2',  3'  (fig.  1),  and 
note  the  direction  of  rotation  of  its  disk  {n)  when  the 
potential  transformers  of  Machine  I  are  supplied  from 
the  I)us-bars,  as  in  fig.  1,  and  {b)  when  supplied  by  Machine  I 
itself.  In  this  case,  OS,  is,  of  course,  open,  and  the 
neutral  point  of  the  machine  is  connected  up.  If  the 
direction  of  rotation  is  the  same  in  both  cases,  the  alternator 
may  be  paralleled  in  safety.  It  may  be  noted  that  a  phase- 
rotation  meter  is  only  a  small  three-phase  induction  motor 
working  with  about  O'l  ampere.  One  form  of  this  instru- 
ment is  shown  in  fig.  •>. 

In  the  event  of  the  direction  of  the  rotation  of  the  new 
machine  being  reversed,  it  is  necessary  to  reverse  any  two 
of  its  outgoing  leads.  Such  an  error  should  not  arise,  as 
it  is  easy  to  predetermine  the  phase  sequence  of  an  alter- 
nator from  a  winding  diagram  or  the  machine  itself. 

The  alternator  is  now  ready  for  going  on  load,  but  it  is 
well  worth  while  to  make  the  following  auxiliary  tests  before 
starting  it  off  on  its  regular  work  : — 

(ff)  Verify  the  open-  and  short-circuit  characteristics. 

(li)  Test  the  operating  current  of  the  protective  gear 
under  artificial  fault  conditions,  and  the  degree  of  balance 
obtained  under  normal  working  conditions. 

The  foregoing  tests  are  summarised  in  the  following 
table,  and  are  illustrated  by  ■  an  example  taken  from 
practice  : — 

Xo.  6  Alternator,  "  A  "  Station. 
(0, (',00  volts,  1,500  R.P.ii.,  25  ~,  G,000  K.v.A.) 

Programme  and  results  of  tests,  &c., before  goingonload : — 

(ff)  DnjiiKj  Out. — Method,  direct  current  passed  through 
stator  phases  connected  in  series. 
2.')0  amperes  for  20  hours. 

Initial  insulation  resistance  < 
< 
Final 


Current  maintained  at 


jO,000  ohms,  stator. 
,,  .,     rotor. 

10  megohms,  stator. 
1        .,  rotor. 


(V)  Pressure  Test. 

Circuit 

Test 

Capacity 

Time  of 

pressure. 

current. 

appUcation. 

Sta(or     phases, 

14,000v. 

0-36  a. 

1  min. 

Very      heavy 

1,  2  and  ?.  to 

"  static  ■'     dis- 

frame (c) 

charge  from 
windings  dur- 
ing test. 

1  and  2  to  3  and 

0-24  a. 

,^ 

— 

earth 

2  and  3  to  1  and 

0-24  a. 

— 

earth 

Rotor  winding  to 

5007., 



ij 

No   facilities  for 

frame 

D.C. 

making  more 
rigorous  test. 

(rf)  Phase  Rotation. '^The  same  direction  of  rotation 
was  obtained  on  an  induction  motor  when  run  by  existing 
plant  and  then  by  the  new  alternator. 

(e)  Siibsidiarij  Tests.  —  (i)  Open-  and  short-circuit 
characteristics  were  verified,  and  are  reproduced  in  fig.  3. 

(ii)  Verification  of  Protective  Gear.  (Merz  -  Prir-f 
circulating-current  system,  with  high-impedance  relays.) 

(fi)  Fault  conditions  (short  between  phases). 

Relay  operated  when  fault  current  reached  (50  amperes, 
i.e.,  approximately  10  per  cent,  of  full  load. 

{h)  Balance. 

With  normal  full-load  current  in  the  alternator  (600a.) 
the  current  in  the  relay  circuits  was  less  than  1  miLliampere. 
When  the  relays  were  short-circuited  to  reduce  the  resistance 
in  the  circuit,  the  current  rose  to  3  milliamperes. 

The  machine  was  then  paralleled  on  w  the  bus-bars  and 
gradually  loaded,  until  at  the  end  of  two  hours  it  had 
reached  its  normal  full-load  capacity. 


ELECTRICAL   DEVELOPMENT   IN   CATALONIA, 


[from   our    special   correspondent    in   SPAIN.] 

Catalonia  is  the  Lancashire  of  Spain,  and  its  capital^ 
Bai'celona — has  the  chai'acteristics  of  Livei'pool,  JIanchester, 
and  Birmingham  combined.  Industrially,  it  is  the  most 
developed  Province  in  Spain,  and  is,  therefore,  the  leader  in 
the  Eegionalist  or  Home  Rule  movement,  which  is  now 
distracting  the  politics  of  the  country.  For  the  same 
reason,  it  is  the  centre  of  Trade  Unionism  and  syndicalist 
activities.  There  is  also  a  strong  Republican  party.  All 
these  elements,  working  singly  and  in  combination,  have 
made  Catalonia  the  danger  spot  of  Spain,  and  it  is  probable 
that  if  the  Province  had  undei-gone  the  severe  inconveaignces 
and  privations  sitffered  in  other  parts  of  the  country  (due 
chiefly  to  the  lack  of  coal),  the  history  of  the  .whole  of  the 
Peninsula  during  the  past  four  years  would  have  been  very 
different.  At  the  present  time  it  looks  as  if  the  good 
Catalans  have  almost  lost  patience.  They  have  gone  on 
strike  as  a  protest  against  high  prices  and  against  Govern- 
ment by  the  effete  and  old-fashioned  rest  of  Spain. 

The  reason  why  the  prevailing  lack  of  coal  has  not  been 
so  acutely  felt  in  Catalonia  is  that  this  Province  is  very  rich 
in  water  power,  and  some  very  large  hydro-electric  plants 
have  now  been  in  operation  for  some  years.  The  following 
table  gives  some  idea  of  the  existing  installations  and  the 
possible  development  : — • 

Water  Poweb  in  Catalonia. 


Owned  by— 

H.P. 

installed. 

coustruction. 

reserve. 

Total 

Riegos   y  Fuerzas  del 

Ebrao           

96,500 

60,000 

18.5.000 

341,500 

Energia    Electrica    de 

Cataluna      

42,000 

20,000 

145,000 

207,000 

Cataluna    de     Gas    y 

Electricidad 

12,000 

24,000 

200,000 

236,000 

Sociedad  Productora  de 

Fuerzas  Motrices   ... 

— 

24,000 

40,000 

64,000 

Other  ownerships 

— 

— 

256,460 

256,460 

Totals      

150,500 

128,000 

826,460 

1,104,960 

(c)  /Si/nthroscope  Connections. — The  alternator  was  switched 
on  to  the  bus-bars  with  its  neutral  point  open.  The  synchro- 
scope read  IhO''  from  correct  position.  This  was  corrected 
by  reversing  the  leads  from  the  synchronisinj;  transformer. 


Thus,  13"o  per  cent,  of  the  total  power  available  is 
already  installed,  and  11 -5  per  cent,  is  still  under  con- 
struction, leaving  75  per  cent,  not  yet  touched. 

The  Riegos  y  Fuerzas  del  Ebro,  together  mth  its  sister 
company,  the  Barcelona  Traction  Light  and  Power  Co.. 
has  its  registered  office  in  Toronto,  Canada,  and  was 
founded  by  the  late  Dr.  Pearson.  The  capital  of  the 
two  undertakings  is  $35,000,000.  Energy  is  transmitted 
at  110,000  volts  over  a  distance  of  183  km.  from  some  of 
the  outlying  power  stations.  The  Energia  Electrica  de 
Cataluna  was  founded  in  I'.tll  by  Emilio  Riu,  financed  by 
French  and  Swiss  capitalists  to  the  extent  of  50,000,000  fr. 
The  "  Canadiense  "  and  the  "  Cataluna  "  have  a  working 
agreement  in  the  industrial  zone  of  Barcelona  and  Mataro, 
and  lend  mutual  aid  when  required. 
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All  the  gn'pat  enterprises  were  busy  makinji  extensions 
when  the  European  War  broke  out.  The  "  Canadiense,"  for 
example,  was  preparing  to  devote  75,000  H.p.  to  chemical 
purposes,  including  25,000  H.p.  for  the  production  of 
nitrates.  The  war  stopped  these  developments,  and.  up  to 
the  present,  the  cessation  of  hostilities  has  had  very  littlf 
I'tt'ect  in  the  direction  of  stimulating  the  de\elopment  of 
industry,  either  in  Catalonia  or  in  the  rest  of  Spain.  On 
the  contrary,  it  appears  that  there  are  troublous  times  ahead 
for  the  whole  of  the  Peninsula.  AVhen  things  have  settled 
down  again  an  influx  of  American  capital  may  be  expected — 
the  deep  interest  taken  in  the  United  Suites  "in  the  proposed 
new  trans-Spanish  railway  and  in  the  proposals  to  develop 
the  port  of  Vigo  is  indicative  of  this.  Also,  it  is  not 
absolutely  absurd  to  imtigine  that  Catalonia  may  one  day 
lind  herself  a  province  of  republican  and  democratic  France, 
in  either  case.  Great  Britain  is  likclv  to  l)e  left  out  in  the 
cold. 


NATIONALISATION    v.  PRIVATE    ENTERPRISE. 


By  GEO.  H.  HOOLE. 


It  is,  unfortunately,  true  that  what  the  daily  Press  says 
to-day  is  accepted  by  the  nation  to-morrow  ;  and  it  is  also  a 
fact  that  the  greatest  difficulty  is  experienced  in  forcing 
the  English  people  to  think  for  themselves  and  not  only  of 
themselves. 

"  Nationalisation  "  is  developing  into  a  parrot  cry  ;  and 
unless  some  definite  facts  for  and  against  nationalisation 
are  brought  to  the  notice  of  the  people,  there  is  a  real 
danger  that  there  will  be  nationalisation — in  the  ordinary 
acceptance  of  the  word — of  many  industries  witliin  the  next 
few  years. 

_  It  is  essential,  first  of  all,  to  ascertain  what  are  the  causes 
giving  rise  to  the  insistent  call  for  nationalisation.  The 
root  causes  are  : — 

1.  The  people' g  iksire  to  he  prolected'affainst  exploitafion. 

'2.  Tlirir  natural  ilemaml — Ihe  result  of  years  of  drudyery 
— /</  he,  at  least  in  a  minor  way,  their  own  masters  and  not 
-icorkers  for  dividends. 

3.  The  opiiiinn  held  hy  the  icorliny  people — i.e.,  hy  Ihe 
mosses — that  natioiuilisation  irill  result  in  a  more  equal 
distribution  oficeallh,  an  opinion  fostered  hy  tlie  propaganda 
if  a  section  whose  enthusiasm  exceeds  its  discretion. 

4.  The  people's  nenl  of  State  protectioii  whirJi,  would 
ensure  semrity  of  employment,  heller  waye.s,  and  improved 
londitions. 

The  demands  are  due  to  a  semi-conscious  desire  to  return 
to  the  early  days  when  the  earth  belonged  to  the  people 
who  conquered  it. 

At  the  present  time  the  people  are  experiencing  the 
int<:>xication  of  power — a  power  gained  in  consequence  of 
the  policy  adopted  during  the  war^  the  policy  of  the  Govern- 
ment rightfully  recognising  that  it  is  the  "  common  "  people 
who  comprise  the  majority  of  the  nation,  and  conquest  rests 
with  the  majority. 

Right  only  conquers  because  ultimately  the  majority  is 
on  her  side  ;  up  to  the  time  when  America  entered  the  war, 
might  was  horribly  victorious. 

Now,  in  a  democratic  country,  the  conquerors  are  the 
majority — i.e.,  the  "  masses  " — and  unless  the  people's 
"  might"  is  guided  by  right  motives,  and  the  people  are  made 
fully  cognisant  of  what  will  be  the  result  of  their  actions, 
there  is  the  gra\e  dangei'  of  "  might "  being  victorious  to 
the  detriment  of  what  is  "  right "  to  themselves  and  to  tlie 
nation  as  a  whole. 

The  four  root  causes  enumerated  are  legitimate  gi-owths. 
and  must  be  recognised  and  taken  fully  into  account. 

Each  one  is  genuine,  and  each  root  has  to  be  removed 
out  of  the  national  consciousness  of  the  people  before 
national  security,  in  the  broadest  understanding  of  the 
word,  is  reached.  The  people  are  demanding  that  the 
removal  be  carried  out  by  adopting  nationalisation,  believing 
that  that  proposal  is  the  only  effective  method.  By 
nationalisation  they  mean  the  full  control  by  the  State  of 
industry — i.e.,  that  the  State  buy  out  the  preseat  owners, 


and  take  over  the  buildings,  plant,  and  stiiff,  and  work  the 
concerns  for  the  benefit  of  the  people. 

It  is  suicidal  to  ignore  these  root  causes,  for  by  so  doing 
the  growth  will  become  vigorous,  and  require  more  labour 
to  uproot  at  a  later  date.  The  wiser  course  to  follow  is  to 
cultivate  the  growth  so  that  it  will  take  an  orderly  direction 
leading  to  industrial  peace. 

To  take  each  of  the  four  causes  enumerated  : — 

1.  The  People's  Desire  to  he  Protected  against  E-c/ilnitu- 
tion. — Nationalisation  would  certainly  remove  the  cause  of 
this  grievance — i.e.,  the  profiteer ;  but  it  would  not  bring 
about  the  reduction  in  prices  which  the  masses  would 
ordinarilv  expect.  On  examination  it  will  be  found 
that:—' 

The  excess  price  of  the  article  over  actual  cost  of  pro- 
duction would  not  be  in  direct  proportion  to  the  cost  of 
the  "  protection  "  sought  by  the  people,  but  much  in  advance 
of  that  cost  consequent  upon  the  necessity  of  employing 
a  much  larger  unpniductirc  staff  to  deal  with  industry  under 
Government  administration.  I  say  "  necessity  "  advisedly, 
as  this  "  unproductive  "  staff  is  a  real  necessity  in  any 
Government  Department  responsible  for  its  doings  to  any 
Party  Government. 

2.  The  Worker's  Df.sire  to  he  his  Own  Muster. — There 
never  was  a  greater  fallacy  than  to  imagine  that  employ- 
ment under  the  Government  gives  a  man  greater  freedom. 

It  must  be  recognised  that  foremen  and  controllers, 
directors — call  them  what  you  will — are  necessary  in  all 
concerns,  and  the  bigger  the  concern,  the  greater  number 
there  are  above  the  ordinary  workmen.  By  nationalisation, 
automatically  the  whole  of  an  industry  becomes  e<iuivalent 
to  one  firm  controlling  the  industry,  with  the  important 
difference  that  were  one  firm  to  control  the  industry,  the 
number  of  persons  in  positions  of  authority  would  be  much 
less  than  the  number  under  nationalisation,  and  that  fact  is 
due  to — 

1.  Responsibility  to  the  country,  necessitating,  as  nearly 
as  is  practicable,  a  thief-proof  and  fool-proof  system. 

2.  The  necessary  consultation  with  other  (iovernment 
Departments,  to  ensure  uniformity  of  general  policy. 

3.  The  setting  up  of  separate  departments,  which  in 
industry  under  private  ownership  are  controlled,  along  with 
other  departments,  but  which  under  nationalisation  would 
become  too  large  to  be  dealt  with  in  that  manner. 

4.  The  compilation  of  statistics  required  for  the  informa- 
tion of  the  House  of  Commons — the  representative  body  of 
the  people,  and  the  actual  controllers  of  the  industry. 

1  and  4.  .Wore  Equal  Ilistrihution  of  Wealth  and  Better 
Conditions. — By  nationalisation  of  industries  there  would 
certainly  be  better  wages  and  better  conditions,  but  those 
advantages  could  be  obtained  more  economically,  and  to  a 
far  greater  extent,  by  the  proper  organisation  of  private 
industry  than  by  nationalisation.  If  in  industries  there 
were — 

1.  A  fair  and  reasonable  limitation  of  profits,  the  limit 
for  each  industry  to  be  fixed  by  the  State,  after  conference 
with  the  masters  and  men. 

2.  A  working  understanding  between  the  heads  of  industry 
and  the  body  of  the  industry. 

a.  A  fuller  and  more  genuine  recognition  of  the  fact  that 
each  is  a  imit  of  the  whole,  and  that  unless  all  work  together 
for  the  good  of  the  industry,  and  of  the  nation,  disaster  to 
both  must  result. 

Nationalisation  is  in  direct  opposition  to  the  natural 
desire  of  the  people,  and  is  the  outcome  of  an  unnatural 
outlook  upon  life. 

If  the  policy  of  nationalisation,  as  it  is  understood  to-day, 
were  adopted,  it  would  cut  out  competition  ;  healthy, 
legitimate  competition  between  one  body  of  men,  i.e.. 
Capitalists  and  Laliour,  working  under  proper  conditions 
and  for  legitimate  remuneration,  and  another  such  body  of 
men. 

Take  away  competition,  and  you  take  the  heart  out  of 
life  :  you  shut  down  enthusiasm  and  damp  ambition. 

It  is  English  to  desire  to  beat  the  other  man.  to  wish  to 
be  the  winner,  and  this  spirit  is  evident  in  the  whole  of  an 
Englishman's  life. 

Further,  under  nationalisation  the  most  remunerative 
posts  would  be  given  to   those   who   had   passed  difficult 
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examinatiiuis,  for  which  oulv  college  trained  men  could 
hope  to  enter,  and  the  rise  of  anyone  without  college  training 
would  then  be  impossible,  a  most  un-English  state  of  affairs. 
The  system  would  make  more  evident  the  "  class  "  difficulty, 
a  difficulty  which  at  the  present  time  is  nearer  solution  than 
it  has  ever  been  in  the  history  of  the  world. 

In  private  industry,  initiative,  discretion,  ambition,  and 
pluck — each  one  an  English  characteristic — are  essentials, 
but  in  nationalisation  caution  and  safety  must  take  pre- 
cedence, the  responsibility  being  to  the  country  1 

Any  industry  to  be  successful — and  a  successful  nation  is 
a  combine  of  successful  industries — must  take  account  of 
nil  the  people  employed  in  that  industry.  Those  with 
initiative,  energy,  enthusiasm,  must  in  the  natural  course 
of  events  rise  to  positions  where  their  special  qualities  will 
further  the  advancement  of  the  industry  :  again,  those  with 
manipulative  abilities  must  occupy  their  responsible  posts 
in  the  industry.  In  other  words,  in  private  enterprise  eacli 
man,  to  a  (/real  erlent.  finds  t/ir  level  tie  is  most  suited  far, 
iHiilst  vnikr  national istition  ttie  level  is  made  far  him.  In 
private  enterprise  there  is  every  avenue  open  to  the  working 
man  who  has  energy,  enthusiasm,  and  initiative  ;  whilst 
under  nationalisation,  there  is  practically  only  one  accessible 
path,  and  that  one  is  so  long,  so  narrow,  so  hedged  in  and 
so  horribly  uninteresting  that  it  is  almost  impossible  for 
such  a  man  ever  to  reach  the  end  of  it,  or  to  pass  from  it 
to  a  broader  and  pleasanter  highway,  where  he  has  room  to 
expand  and  display  his  abilities. 

As  a  nation  we  have  a  high  position  to  maintain — the 
position  of  leader  to  the  whole  civilised  world,  the  role  of 
exponent  of  the  "  might '"  of  "  right."  To  maintain  that 
position,  each  Englishman  must  give  of  his  best ;  but 
nationalisation  takes  away  most  of  the  admirable  charac- 
teristics attributed  to  Englishmen.  Let  us  live  in  the 
open.  Let  us  be  free.  There  is  room  for  all.  Let  the 
people  have  their  proper  share  of  the  profits  and  in  the 
management  of  industry,  and  their  grievances  will  disappear  ; 
refuse  them  that  share,  and  there  is  no  power  which  will 
prevent  them  breaking  down  the  barriers  which  prevent 
them  from  expansion. 

They  have  seen  beyond  the  broad  fields  of  a  fuller  life, 
and,  having  seen,  desire.  The  power  to  grant  that  desire  is 
with  those  already  in  the  broader  fields  of  life. 


holes  in  the  corners  of  the  plate.s  fomi  pockets  running  the 
whole  depth  of  the  plates,  and  terminating  in  the  oil  and 
water  connections  on  the  end  covers.  The  oil  and  water 
enter  the  cooler  by  their  respective  connections  on  the 
bottom  cover,  pass  to  their  respective  pockets,  and,  through 
slots  cut  in  the  flanges  surrounding,  the  latter,  are  deUvered 
to  the  passages  between  the  plates.  After  circulating  thr-ough 
alteniate  passages  in  opposite  dii-ections  the  two  liquids  are 
delivered  in  turn  to  their  respective  outlet  pockets  and  con- 
nections on  the  top  cover. 

The  passages  are  rectangular  and  shallow,  thus  esposing 
a  large  cooling  surface,  to  the  fluids  passing  through.  A 
further  point  is  that  there  are  no  dead  spaces  where  either 
fluid  can  remain  stationary,  thu6  preventing  the  transfer  of 


Fig.  2. — "Dex"  Condenser. 

heat,  or  where  air  can  collect;  any  air  bubbles  which  might 
be  formed  would  be  driven  forward  by  the  positive  flow  of 
the  fluids  and  carried  away. 

The  only  possible  leakage  of  one  fluid  into  the  other  is 
at  the  pockets;  the  length  of  Joint  here  exposed  is,  however, 
very  short.  Any  other  leakage  would  be  visible.  The  ribbed 
plates  are  die  cast  and  then  ground  on  both  faces.  It  is 
claimed  that  when  this  work  is  carefully  carried  out  in  the 
proper  manner  perfect  joints  are  the  result,  and  that -the 
effeot  of  any  exiiariKion  of   the  plates,   due  to  warnnng   up 


THE     "DEX"     OIL     COOLER. 


The  unport.ant  part  that  eiScient  cooling  of  the  large  quan- 
tities of  oil  employed  plavs  in  modem  power-station  installa- 
tions has  compelled  much  careful  consideration  to  be  given 
to  the  problem  by  the  engineers  responsible  for  such 
installations.  In  this  connection,  the  following  particular.s 
of  the  "Dex"  oil  cooler  ^Harris-an's  patent),  which  is  being 


"Dex"  Oil  Cooler,  Showing  Eibbed  Plate 
ON  THE  Eight. 

'Qanufactmed  by  Messrs.  \V.  H.   Dp  Rittar  &  Co.,   lytd.,   of 
Ijondon,  wDl  be  of  intej-est. 

The  construction,  as  seen  from  tig  1,  consists  of  bolting  up 
between  strong  end  covers  a  series  of  die-cast  plates  arranged 
alternately  wTth  rolled  metal  plates.  The  cast  plates  are 
provided  with  ribs  and  flanges  on  both  sides,  so  that  when 
holted  lip  a  series  of  passages  are  fonned  between  the  plates 
through    whif-h   the  oil   nnS  wiiter   ,-ire   chvulatefl.     The   four 


Fig.   :i— ."  Dex  "  Exh.alst  Feed-water  He.\ter. 

ulien  in  opeiatiou.  would  be  to  increase  the  pressure  on  th«i 
ioints.  Normally  the  oil  and  watea-  passages  are  in  parallel, 
Ijut  by  introducing  balBes  in  the  pockets  the  parallel  may 
lie  changed  to  the  serie*;  system  of  working,  with  two,  three, 
or  more  flows,  thus  increasing  the  cooling  area.  • 

The  passages  Uv  the  fluids  give  a,  high  heat  tra.rLsmJssion 
cfliciency  without  undue  friction,  and  from  to.-^.s  carried  out 
by  the  manufacturers  it  was  foimd  that  a  tranvmission  factor 
of  270  B.TH.u.  per  1  deg.  F.  per  sq.  ft.  was  obtained  for  a  drop 
of  1.5  lb.  pressure  between  the  inlet  and  outlet  connections. 
Moreover,  it  ajipcared  that  this  transmission  factor  vaaied 
in  direct  proportion  to  the  velocity  of  the  oil.  and  that  the 
velocity  w-as  nearly  proportional  to  the  pressure. 

It  is  claimed  that  the  .space  occupied  by  this  cooler  is  only 
10  per  cent,  of  that  required  by  a  tubular  oil  cooler  of  equal 
1-a.pacitv.  and  a  fuither  advantage  is  that  additional  surface 
i-aa  be  obtained  bv  snnply  moreaaing  the  number  of  plates, 
reqiuring  only  bolts  of  increased  length.  For  large  instfllln 
tions  a  number  of  standard  units  would  be  built  up  in  mul- 
tiple, this  aj'i'angement  having  the  advantag*  that  the  wholr 
batteiv  need   nof   be  .>^bul    down   at  any  time,   it   being  pr.'ir- 
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livable  to  LLit  irtit  oue  uuil  at  a  tiuje  for  deauiiii;  or  repair 
j>iuiH>se.«. 

The  ■■  IVx  "  principle  of  heat  tnnisniission  is  acliiptablo  to 
vai'ious  otlior  uses  in  which  it  is  deaired  to  transmit  heat 
l>ptwe«?n  tlifKLs,  either  for  heatint;  or  cooling,  such  ae  air 
i-.inlei-s,  feefl-water  heaters,  coudeuser.-i,  iVc.  The  latter  liavo 
I'oen  teste<l  on  a  small  scjili-  and  show  a  very  high  officiciicy. 
It  will  hf  nott'd  (lip.  2)  that  in  the  condenser  the  plates  are 
assembled  between-  two  headers  forming  an  independeiit 
unit  which  is  di'opped  into  its  seat  in  the  i-iising.  It  in 
therefore  a  very  simple  matter  t<->  drop  in  a  spare  set  of  clean 
plates  while  the  set  takeii  out  is  being  attended  to  at 
leisure. 

The  condensers  would  be  built  up  in  multiple  in  a  similar 
manner  to  that  arranged  for  the  larger  oil  coolers.  The  outer 
i-asing  would,  however,  embrace  all  the  units,  and  the  steam 
:inJ  water  connections  w'ould  be  made  on  the  ca.'^ing  so  that 
no  pipe  joints  would  require  to  lie  broken  'when  removing 
a.  set  of  plates. 

The  exhaust  feed-water  heater  (fig.  3)  requires  no  explana- 
tion, except  to  point  out  that  the  bolting  is  much  heavier 
than  that  of  the  oil  cooler  or  condenser,  to  withstand  llie 
higher  pressure. 


L.     AND     W.     MOTORS     AND      GENERATORS. 

The  field  of  application  for  light-weight,  portable  and  eemi- 
jjortable,  self-contained  electric  generating  sets  is  very  wide. 
I^eceutly  we  had  brought  to  our  notice,  at  Willesden,  dur- 
ing a  visit  to  the  works  of  Messrs.  Authur  Lyon  and 
WiiENCH,  Ltd.,  some  such  .sets,  the  electrical  parts  of  which 
appear  to  be  designed  on  efficient  and  somewhat  novel  lines. 
The  inspection  of  the  works,  which  axe  of  modem  construc- 
tion, spacious,  well  lighted  and  heated  throughout,  afforded 
considerable  interest;  the  comforts  of  the  employi^s  arc 
looked  after  by  the  provision  of  a  weU-equipjied  canteen. 
\'>  the  quaUty  of  the  meals  served  in  which  we  can  pei'- 
.•-nnally  testify. 

Besides  the  generating  sets  refeired  to.  the  firm  also  maiau- 
iMctures  apparatus  for  the  projection  of  light,  such  as  search- 
lights, siguaUing  lamps,  A-c,  considerable  numbers  of  which 
have  been  supplied  to  the  Forces.  During  the  war  the  firm 
has  been  actively  engaged  upon  the  productiom  of  munitions 
(if  war,  .and  at  present  it  is  in  course  of  changing  over  fi-om 
war-  to  i)eace-time  production. 

The  Tj.  it  ^^'.  petrol-electric  sets  are  made  in  a  range  of 
sizes  with  outputs  of  from  0.5  kw.  upwards,  the  '2.o-kw.  eet 
complete  weighijig  about  155  lb.  The  .semi-poiiable  set  cnn- 
-i.st«  of  a  twu-cylinder  vertical  type  engine,  coupled  to  a. 
t-Kw.  dynamo,  the  set  being  entuely  self-contained  and 
weighing  about  fi  cwt.  complete.  For  iwtabiUty,  detachable 
rarrving-pole.s  are  supphed.  and  the  eiiuipment  can  also  be 
luted  on  trucks,  which  latter  can  be  proi^elled  by  the  engine 
through  a  special  clutch.  The  set  con.sists  of  a  weU-halanced. 
horizontally-opposed,  ^-cylinder,  l-cycle,  petrcd.  engine,  direct 
cDUpled  to  a,  4-pole,  special  light-weight  dynamo  fitted  ^^•ith 
:i    ci'ling   fan.    which    di'aws    a   stream   of   air.  through    the 


Motor-Gekekator  Set. 


ilynamo,  and  then  calculates  it  round  and  over-  the  cylinders 
"J  the  engine  with  such  cooling  effect  that,  it  is  claimed,  the 
engine  will  i-un  continuously  on  full-load  ratings.  The 
materials  are  of  high  qualit,\.  wliHe  all  moving  parts  arv 
titled  throughout  with  roller  aiul  ball  bearings,  and  with 
automatic  lubrication. 

Refevfuig  to  our  illustrations,  hg.  1  shows  a  motor-genera- 
t  ir  set  coiiipri.'Tiing  a  1j.  &  W.  motor  and  dynamo  of  the  pro- 
i.ricd  tyix-,  mounted  and  coupled  by  a  flexible  coupling. 
I'lg.  -2  iilustraii's  a  drip-proof  motor,  wlule  fig.  3  gives  an 
nUmi  of  the  motor  without  the  enclosure,  and  showing  methoil 
(if  frami^.  construction,  as  well  as  the  detachable  brushgear- 
a.s  a  self-contained  unit. 

The.se  machines  are  specially  designed  to  save  weight  hv 
scientific  propoitioning  of  materials,  and  are  exceptionaUv 
-mall  in  .size.  The  workmanship  is  of  a  hi.ah  .standard,  all 
pirts  being  made  to  hmit  gauges  and  viewed  between  suc- 
ies.5ive  manufacturing  operations.  The  frames  of  these 
machines  are  of  light  and  rigid  construction,  being  built  up 
<'f  steel  rods  attached  to  ca.st  end  brackets.  .  The  field 
magnets  are  of  laminated  construction;  they  are  built 
up. of  stampings  so  aj-ranged  that  there  are  no  mechanical 
joints  whiitever  in  the  magnetic  circuit,  and  practically  the 


whole  uf  the  .stampings  piovulo  a  path  for  useful  flux. 
FoiTjier-womid  coils  are  employed  in  the  armature  with  mica, 
insulation  to  Admiralty  requirements. 

The  brushgeaa-  is  of  patented  construction,  and  arranged 
to  bo  wifhdr.iA^ii,  by  unscrewing  lour  simple  screws,  oom- 
plcle  with  the  rocker  arm,  as  a   s<<ir((>ntaine<l  unit.  v\itli(»ut 


Fio.  '2.-  Dmr-rRooi 


disturbing  the  connections  or  end  briickets.  By  the  siiilaliU- 
design  of  the  field  magnets,  peilect  commutation,  it  is 
claametl.  is  ensnred  at  all  loads  without  interpoles. 

Ball   bearing   are  standardised    on   all    machines,    while    a 
ventilating  system  provides  for  the  circulation  of  adr  through 


Fig. 


3. — Motor  Without  Enclosuhb,   .showing   Dktacharu; 
Bkushgkar. 


the  commutator  ;md  ajinature,  ami  extending  thiongh  ducts 
in  the  poles  and  yoke  of  the  machine.  If  necessary  compoimd 
windings  can  be  ai^ranged  for  falling,  level,  or  rising  charac- 
teristics as  requii'ed.  Sliding  base  plates  are  standardised  for 
each  size  of  machine,  and  stad'ters  are  provided  from  stock 
.suitable  for  standard  motors. 

We  afc  indebted  to  Mr.  Arthur  Lyon  for  i>erinissioin  to 
publish  the  above  particulars,  ami  to  the  departmental  mana- 
gers for  afTording  facilities   to  obtain   the  siiiiie. 


ELECTRICITY  SUPPLY  IN  SOUTH  YORKSHIRE 


The  economic  possibilities  of  a  ciniiprehi;nsive  .scheme  which 
would,  by  means  of  one  inter-coimected  system,  supply 
Sheffield  together  with  the  wholi>  South  Yorkshire  CVralfield 
and  the  North  Lincolnshire  Ironlield — an  area  coveiing 
roughly  J  .^tW  square  miles — with  electricity,  are  reviewed 
in  a  report  prepared  by  Sir  .Tohn  Snell-aud  Mr.  C.  H.  Merz. 
The  report  ix>ints  out  that  the  present  position  of  electricity 
supply  in  the  area  is  not  satisfactory;  the  average  size  of 
plant  in  use  is  too  smaU  to  allow  of  leally  economical  genera'-' 
lion,  while  the  growth  during  the  last  five  years  has  been 
very  lai-ge.  At  iiresent  the  total  maximum  demand  is  ahoiit 
'Jod.OWi  KW.,  arrd  it  is  estimated  that  the  total  lojid  will 
cvcnt\ially  grow  to  a  figure  of  not  less  than  (;80,0fX)  Kw.,  and 
probably  7.50,001)  kw..  which  latter  figure  is  equivalent  to  a 
generatiug-plant  capacity  of  over  1,(KI0,(I00  H.r. 

In  Sheffield  the  load  has  grown  in  four  years  about  3.s() 
)ier  cent.,  and  the  city  electricitl  engineer  estimates  that 
the  present  load  will  be  nearly  trebled  live  years  hence. 

The  waste  energy  available  in  the  district,  from  ex>ke 
ovens,  exhatjst  .steam  and  blastfurnace  gas,  is  an  important 
item  of  which  full  advantage  could  lie  t:iken  were  a  central 
generating  station  es-tablished,  for  it  is  estimated  that  from 
this  source  a  continuous  output  of  60,0110  KW.  would  result 
during  the  first  year  of  operation. 

The  question  of  a  site  for  the  suggested  central  jiower 
plant  appears  at  first  to  be  a  very  complex  problem,  but  a 
site  on  the  Trent,  either  at  Keadby  Bridge  or  Gain.sborough, 
,is  the  right  policy  at  which  to  aim.  There  are  five  possible 
sites  on  the  Don,  viz.,  Neepsend,  Blackburn  Meadows, 
Rotherham,  Thrj-bergh,  and  Sprotborough,  of  which  tho 
first  three  have  already  been  appropriated  by  Sheflield  and 
Rotherham. 

Estunates  show  that  a  great  economy  of  coal  and  m  the 
cost  of  enejgy  to  the  consumer  would  be  attained  from  the 
concentration  of  all  main  generation  in  plant  situated  on  the 
Trent,  as  against  a  chain  of  .stations  on  the  Don.  though  the 
cost  of  transmi-ssion  is  necessai-ily  higher  in  the  former  case. 
The  condensing  water. facilities  on  the  Don  are  stiictly  limited 
in  the  summer  months,  and  stations  of  the  size  required  can 
only  be  worked  with  the  aid  of  large  batteries  of  cooling 
towers. 
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It  is  suggest-ed,  thei-efoie,  that  arrangements  shonld  be 
made  to  write  oft'  as  soon  as  possible  sufficient  of  the  capital 
sunk  in  the  three  stations.  Neepsend,  Blackburn  Meadows, 
and  Rotherharu.  to  allow  of  their  being  treated  as  auxiliaiy 
or  stand-by  stations. 

The  main  gencratinft  plant  on  the  Trent  would  be  all  x»iil- 
tired.  and  what,  is  particularly  important  tVom  the  Sheffield 
K'int  of  view,  a  >;iving  of  some  350,000  tons  of  coal  annually 
could  have  been  brought  about  in  192.3  by  this  policy,  had 
it.  not  been  ne^-e.ssary  to  keep  the  Don  stations  working  on 
normal  joa-d. 

Thus  generation — othor  than  generation  from  waste  heat-  - 
should  be.  effected  mainly  by  large  plant  situated  on  the 
large  tidal  rivers,  and  generation  from  coal-fired  stations 
situated  in  the  denser  areas  where  water  is  deficient  should 
e\entually  be  leduced  to  a  minimum. 

The  report  shows  that  by  adopting  this  system  of  genei'a- 
tion,  electrical  energy  could  be  saipplied  at  mtnimum  prices, 
while  at  the  same  time  providing  a  reasonable  and  sound 
retirrn  on  the   capital  expenditure  involved. 

A  three-pha.se  e.h.t.  primaiy  transmission  systean  operated 
at  .50  cycles  per  second,  at  a  pressnre  of  not  less  than  3.3,(X)IJ 
volts,  should  be  laid  doT^■n  on  standard  lines  over  the  area 
(though  the.se  need  not  be  standardised  for  all  time)  to 
supply  distribution  networks  operated  at  a  standard  pre.ssuro 
of  10,0a)  to  11.000  volts,  which  would  be  laid  out  and  s<.) 
designed  that  they  could  eventually  be  linked  up  into  one 
general  system. 

To  meet  the  estimated  load  in  1923,  new  capital  of  from 
4;'11,000,000  to  ±'1'2,(X»0,000  will  be  required.  With  cbal  at 
|.5s.  to  16s.  a  ton.  the  report  estimates  that  high-tension  .i.e. 
energy  at  11.000  volts  could  be  delivered  i-eumneratively  to 
consumers  at  an  average  cost  of  0.394d.  per  unit. 

The  area  should  certainly  not  be  reduced,  and  advantages 
would  be  gained  1:>\'  extending  it.  It  is  of  prime  importance 
that  this  district  should  adopt  such  a  general  policy  and  lay- 
out of  plant  as  will  eventually  secure  the  lowest  fuel  cost. 

The  practicability  of  the  policy  recommended  depends  ui.ion 
all  parties  concerned  agreeing  to  proceed  as  rapidly  as  pos- 
sible with  the  scheme,  as  delay  would  mean  that  some  other 
method  would  have  to  be  taken  to  deal  with  immediate 
increase  of  load.  . 


THE     DIVISIONAL     ENGINEERS     OF     THE 
ROYAL     NAVAL     DIVISION. 


The  Keival  Naval  Divi.sioii  was  compo.sed  origLnaJly  of  the 
men  who  came  forward  from  motives  of  ]>atriotism  and  en- 
thusiasm. In  Septembei-,  1914.  the  Army  recruiting 
inachineiT  had  completely  broken  down,  the  formation  of 
sl>ecial  battalions  was  discouraged,  the  Roytil  Engineers,  the 
Royal  Engineers  (TVirituria.l)  Electrical  Engineers,  and  other 
n'giments  wen  (l.'claie.i  to  be  "full"  with  waiting  hsts 
I'f  .several  hundn'ds.  T'hi:  creation  of  the  Divisional  Engineers 
'if  the  Royal  Naval  Divi.sion  opened  a  door  for  technical  men. 
and  it  appeared  at  that  time  that  thoir  exjierience  in  all  ■ 
kinds  of  engineering  would  be  appreciated  and  utilised.  It 
IS  true  that  if  there  had  been  less  enthusia.sm,  and  if  they 
had  waited,  most  of  these  men.  wtmld  have  done  better  for 
themselves. 

.\rrangeinents  were  at  once  made  by  the  Institution  nf 
Rlecfrical  Engineers,  assisted  by  the  Institutions  of  Civil  and 
of  Mechanical  Engineers,  to  recruit  this  unit,  .and  the  body 
of  men  sent  to  camp  in  a  few  days  was  remarkable  no  le.ss 
for  its  technical  ability  than  for  its  eagerness  to  enlist.  .-Vs 
soon  as  they  sailed  for  the  Mediterranean  the  parent  institu- 
tions necessarily  lost  touch  with  them.       - 

K  coimuittee  of  the  Institution  of  Electrical  Engineers 
lias  been  appointed  to  make  inquiries  about  the  subsequent 
histoiy  of  the  Divisional  Engineers,  and  has  found  that 
during  the  Gallipoli  campaign  the  section  was  employed  in 
.such  work  as  digging  wells  and  building  a  jetty;  it  dwindled 
•iwing  to  casualties,  tran.sfers,  and  promotions,  and  as  there 
was  no  precedent  for  the  Royal  Naval  Division,  and  its 
Divisional  Engineers,  there  was  no  organisation  to  carry  on 
the  original  formation,  and  no  source  from  which  similar 
men  could  be  drawn.  The  unit  had  become  so  small  by 
Januai-y.  1917,  that  no  other  course  was  possible  but  to  absorb 
it  into  the  Royal  Engineers. 

Otie  of  the  tenns  \pf  the  enlistment  was  Jhat  the  Divisional 
Engineers  would  have  the  same  standing  as  Royal  Engineers. 
There  was  therefore  no  serious  hardship  in  the  absorption, 
except  as  it  affected  seniority.  &c..  though  owing  to  the 
I'K-pnt  dc  corps  which  had  quickly  developed,  it  was  gi'eatly 
tn  be  regretted.  Seniority  was  lost  owing  to  the  change; 
I  he  men  were  rega.rded  as  having  joined  the  Army  at  the 
date*  of  transfer  to  the  R.E.'s,  their  previous  services  of 
more  than  tv\o  years  being  ignored.  Seniority  was  restored 
for  the  officers,  but  possibly  this  has  not  been  considered 
with  regard  to  further  promotion. 

The  employment  of  skilled  men  on  unskilled  work  has 
been  very  common  during  the  war,  not  only  in  the  Army 
but  in  civilian  official  work.  Every  man  in  the  unit  enlisted 
as  a  sapper.  The  officers  as  well  as  the  men  were  employed 
on  unskilled  work.  It  i.<!  true  that  the  original  contract 
under  which  they  joined  for  three  venrs  or  for  the  duration. 


of  the  war,  whichever  -ncre  the  shorter,  was  broken,  and 
the  conditions  under  which  the  men  joined  were  not  retained. 
But  this  was  done  under  an  Act  which  applied  to  men  in 
all  regiments. 

That  their  engineering  experience  was  but  little  a-ppre- 
giated  by  the  military  arithorities  is  a  matter  beyond  an.%- 
control  or  influence  that  the  engineering  institutions  could 
exercise.  The  valiu-  ot  that  experience  and  the  enthusiasm 
of  those  who  ortercd  themselves  is  known  to  nobody  bettf  r 
than  to  those  members  of  the  institutions  who  toot'  part  in 
the  recruiting;  and  nobody  can  more  deeply  regret  the  wa^t"^ 
of  this  fine  unit  than  those  who  are  proud  to  have  been 
permitted  to  form  it. 

The  In.stitution  of  Electrical  Engineers  has  records  of  the 
foHowing  who  enlisted  in  the  R.N.D.  :  — 

Officers         GO 

N.C.O.'s       .-..     19 

Sappers        '2-1 

Killed  9 

Discharged  U 

12? 

The  total  number  of  members  of  the  Institution  of  Elec- 
trical Engineers  who  have  joined  the  ."^rvices  is  about  2,000. 
Ciiculars  have  been  sent  out  by  the  Electrical  Appointments 
Board  to  every  known  case,  and  about  600  rephes  have  been 
received. 
,  The  early  date  of  voluntary  enlistment,  and  consequentlv 
their  long  service,  to  say  nothing  of  the  disappointments 
which  have  been  experienced,  should  weigh  with  the  institu- 
tions and  their  members  in  endeavouring  to  find  appoint- 
ments for  men  who  joined  as  divisional  engineers  of  the 
Riiv-nl  Naval  Division. 


. CORRESPONDENCE. 


Letter!  received  by  ni  after  5  P.M.  ON  TUESDAY  cannot  ajfpear  until 
th-e  follotoing  week.  On-respondents  should  forward  their  communi- 
cations at  the  earliest  possible  vwmsnt.  No  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  our  possession. 

The  New  Ministry  and  Electricity  Supply. 

Following  the  first  shock  of  suri^rise  at  the  inespUcable 
inclusion  of  electricity  supply  administration  as  a  department 
of  the  duties  of  the  new  Ministry  of  Ways  and  Communica 
tions,  all  efforts  to  realise  the  .significance  of  this  proposal 
have  only  served  to  expose  its  inexpediency  and  to  consoli- 
date opposition   from   all  quartei-s. 

'Ihe_  only  possible  connection  with  "  ways  and  communica- 
tions" is  that  ele<^.tricity  will  come  into  greater  use  as  the 
motive  power  on  raihvays.  But  if  the  Minister  for  EaOways 
should  logically  control  the  general  supply  of  electricity, 
merely  because  ho  will  some  day  be  a  large  <-onsumer,  then 
he  sliould  at  once  control  the  coal  mine's  of  the  country  as 
being  for  steam  locomotive  purposes  by  far  the.  greatest  single, 
con.^umer  of  fuel.  Electricity  is,  m  any  case,  only  a  means 
of  tran.'imitring  the  energy  obtained  from  burning  coal. 

But  .so  far  ftom  its  being  nationally  advantageous  that  a. 
(joveniment  department,  as  a  large  consumer,  should  havo 
supreme  ]iowef  over  either  the  .supply  of  electricity  or  coal, 
it  appears,  on  the  contrary,  that  such  a  development  might 
be  i>ositively  dangerous  to,  the  whole  prosperity  of  the 
countiy. 

In  the  aggregate  the  greater  consumption  of  fuel  or  elec- 
tticity  must  always  be  in  the  factory  and  the  household.  The 
^^■hole  factory  sy.stem  of  Great  Britain  is  based  on  the  suppl>' 
of  cheap  and  abundant  fuel,  and  latterly  there  has  been  a  very 
lapid  increa.se  in  the  proportion  of  vvorks  taking  energy  from 
the  public  electricity  mains  rather  than  burning  coal"  them- 
selves. All  who  have  studied  the  economics  of  electricity 
siipply  will  agree  as  to  the  advantage,  from  the  point  of 
view  of  diversity  of  load  and  wholesale  generation,  that  wher- 
ever possible  factories  and  railways  should  both  buy  their 
electricity  from  a  common  source.  But  the  longer  this  prin- 
ciple is  examined  the  clearer  it  becomes  that  neither  should 
have  exclusive  powers  of  control.  The  factories  represent 
the  major  interest,  nothing  less,  indeed,  than  the  whole  in- 
dustrial efficiency  of  the  countiw  being  involved  in  their  case; 
but  all  arguments  against  their  selling  electricity  to  the  rail- 
ways are  just  as  strong  against  their  buying  from  the  rail- 

WIIVS. 

The  municipal  authorities,  to  whom  local  prosperity  ia 
naturally  all-important,  cannot  admit  that  a  national  rail- 
\\ay  minister  would  have  a  more  careful  regard  than  them 
selves  for  the  needs  of  their  industrial  ratepayers  m  this 
respect. 

It  is  the  more  strange  that  this  ill-considered  proposal 
should  be  sprung  on  Parliament  seeing  tbat.  after  prolonged 
investigation  by  a  specially  ax>pointed  and  thorou.ghly  repre- 
sentative ccmmittee,  the  national  paUcy  in  respect  of  electricity 
supply  has  been  the  subject  of  a  comprehen.sive  report  whici,  . 
it  was  understood,   n-ould  be  reflected  in  early  legislation. 

What  that  report  amounts  to  in  brief  is  that  district 
board,?  should  control  the- wholesale  generation  of  electricity, 
that  supply  authorities  and  industrial  and  railway  conRumers 
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siiDulil  have  represoiitutii.iu  ou  such  boards,  iiiul  that  Kx-nl 
distribution  in  det^iil  should  lie  undisturbed,  nhhough  it  will 
hf  ;riven,  undotibtodly.  sToat  stimulus  by  the  provision  of 
these  so-faUeil  "  suivr  fitiwer  stations."  Tlio  luitional  and 
loca.)  interests  wore  to  be  watched  by  a  botly  of  t'lcctricity 
i-onimissiouois.  which  would  soc  fair  play  as  between  dif- 
rorf'ot  classes  of  consumers,  aud  otherwise  harmonise  the 
"icanisation  of  supply  and  irausmission. 

Broadly,  tbo.se  recommendations  .secured  ueneral  approval, 
and  jeprpfi>Dt  what  i,~  the  present  demand  not  only  of  muni- 
capaJ  and  company  supply  authorities,  but  of  industrial  con- 
surbers  as  well.  The  hitroduction  of  the  Hill  embodying 
thes«  proiKJsals  is  therefore  demanded.  If  it  be  claimed  that 
the  electricity  commissioners  must  be  attached  to  some 
Ministry  or  other  for  Parhanientary  purposes,  then  there  is 
every  reason  why  the  Board  of  Trade,  now  reformiiiR  itself 
intii  a  .Ministry  of  Commerce,  .«ho\ild  be  that  Ministry,  and 
thi'ie  is  every  reason  why  one  as  yet  unformed,  and  likely  in 
be  for  an  indefinite  period  more  or  l&'v*  chaotic,  should  nni 
L.  L.  Robinson.  M.lnst.C.li, 

Kiectricily   Department,  Hacknev, 
March   mil,  1919. 


New   Housing  Schemes. 

With  regard  to  the  tariff  to  be  adopted  for  tlic  supply  ol 
electricity  for  the  medium-sized  houses  of  the  indu.strial  dis- 
tricts, I  am  considering  the  adoption  of  a  two-rate  meter,  to 
operate  on  one  scale  when  passing  the  lighting  load,  say  100 
watts,  and  to  operate  on  ai:other  scale  when  passing  more 
than  800  watts.  The  imits  on  the  lighting  scale  will  be 
charged  for  at  the  lighting  rate,  and  on  the  other  scale  at 
the  heating  and  cooking  rate. 

Considerable  o]>positiau  to  the  rateable-value  system  is  e.x- 
peiienced.  Tlie  writer  is  informed  that  the  above  s^-stem  has 
been  tried  at  some  places,  and  he  would  very  much  like  to 
have  opinions  on  the  method. 

Vf.  A.   Turnbull. 

Klcetricity  Works,  Aylesbury,  March  Vith ,  1919. 


The  Resettlement  of  Officers. 

"Fed  l"p's"  letter  on  the  resettlement  of  officers  ,-truck 
n  sympathetic  chord  in  my  breast.  In  spite  of  service  in 
(iallipoli  and  Prance.  I  was  unable  to  obtain  a  commission 
as  1  was  "categorically  unfit."  In  civil  hfe,  a  professional 
electrical  engineer,  with  a  university  degree,  I  was  allocated 
the  res'lJective  Army  "trades"  of  iinesiuan,  instrument  le- 
jiaii"er,  and  electrician.  Mine  was  by  no  means  an  <'xcep- 
tional  case.  I  have  seen  many  men  of  good  technical  educa- 
tion and  experience  cleaning  down  wagons,  doing  stable-boy's 
work,  or  even  worse,  doing  technical  jobs  under  the  supei-- 
vision  of  officers  or  N.C.O.'s  with  neither  ability  nm-  know- 
ledge of  .  the  .subject.  As  in.stances  of  the  deplorable 
ignorance  of  those  in  authority,  let  me  mention  the. sergeant 
will),  in  all  seriousness,  _  suggested  that  a  broken  battery 
iiiutauier  should  be  repaired  with  "two  or  three  layers  of 
.-■t amp-edging  ";  and  the  N.C.O.  instructor  who  lectiired  on' 
inagneto-generators,  and  drew  a  field  (?)  winding  round  the 
magnet  yoke  ! 

The  root  of  the  trouble  is  the  lack  of  adequate  repre.seut;i- 
I  ion  of  the  engineering  j)rof6saion.  The  doctor,  the  dentist. 
I  he  "vet."  is  recognised  by  the-  Army  as  a  responsible 
worker,  and  is  yixen  commissioned  rank.  .\  stableman  or 
v'room  will  n<>arly  always  become  an  iN'.C^.O.  :  but  the  engineer 
leceives  no  recoguititni  of  his  profession,   imless  he  possesses 

■  fine  personal  appi^ar^ince.  [ilenty  of  swank  and  bluff,"  when 
lie  stands  somewhat  less  chance  of  a  commission  than  a  man 

■  >f  the-se  attributes  tu  the  infantry.    , 

if  is  up  to  engineers,  then,  to  get  their  profession  taken 
Mt  its  worth  and  given  proper  recognition,  and  it  is  to  he 
li.iped  that_  in  future  commandiag  officers  of  technical  units 
n  ill  be  engineers  as  well  as  soldiers,  and  will  consider  tech- 
nical ahihty  a  greater  qualification  than  a.  martial  appearance 
rin  the  pfirade  ground. 

F,x-Sapper,    R.E. 

[>ondon.   March  15//),  1919. 


Judging  from  the  tone  of  "  Fed-up's  "  letter  in  your  ret«nt 
iss-ue.  I  imagine  hitn  to  l>e  one  of  those  awful  people  who 
•  ■■■nsidered  it  beneath  their  dignity  to  take  a  commission  in 
H.M.  Army,  for  the  sipiple  reason  that  there  were  some 
(doubtless  a  very  small  proportion)  obviously  unqualified  iQen 
'who  obtained  commissions  I'm  sure  that  in  the  opinion  o*' 
Tiany  of  us  there  has  been  scarcely  anybody  more  unpa-triotii 
during  the  war  than  the  mao  who,  leeh'ng  convinced  in  bl- 
own mind  that  he  was  quite  well  qualified  to  hold  a  com 
mission,  and  was  not  prevented  from  applying  on  purely  per 
sonal  grounds,  did  not  coma  forward  when  there  was  a, 
.=;hort.age  of  officers.  However,  from  a.  consideration  of  the 
lijanner  in  which  "  Fed-up  "  writes,  one  is  almost  obliged  to 
think  that  the  number  of  '"  unqualified  ones  "  would  onlv 
have  been  slightly  s-woJlcn  had  he  honoured  the  War  Office 
by  ac«'«ptiing  a  oommissian. 

One  ^ho   is   proud   to   have  held  a  Commission. 

Mirrh  nth.  ^9^9. 


jglectrilled  Seed. 

I  am  .'^irry'  to  s^-e  the  note  .signe<i  "  Charles  Meix-ier," 
dated  March  10th,  because  it  i.s  not  worthy  of  the  learned 
aulhoi'  of  "New  Logic,"  and  I  trust  it  may  not  be  too  lal.e 
lo  prevent  the  lending  of'  his  great  name  to  what  he  might 
quite  rightly  t^nn  "a  farce,"  if  only  .he  could  be  made  t.o 
realise  the- importance  of  taking  into  a<'count  the  ravages  of 
I'irds,  worms,  ants  aud  corn-n.ot  lice,  l)eetles,  molds,  and 
what  our  .American  friend.^  lall  "  robber-plants" — against  all 
of  which  chri)iic<(l  treatment  alone  affords  so  mucli  protec- 
tion that  electricity  doesn't  count  1 

You,  Sir,  aie  a  better  judge  than  Iti'.  Morcier  now  is  of 
whether  or  not  I  inn  in  earnest ;  and  T  beg  that  you  will 
allow  me  to  press  lor  answers  to  the  questions  which  have 
been  asked  by  mo  in  all  seriousTie.s.s,  What  I  tear  is  thai. 
\yhcu  the  whole  of  the  facts  are  calmly  aud  ciirefully  con- 
si(l<'red,  we  shall  find  no  evidence  which  will  stand  oross- 
exainination. 

Wide  Awalte. 

Mairl,     ioth.     lOlO. 

I  he  Association  of  Officers  and  Staff  .Members  o( 

I:lectricitv  (Power  and  Supply)  Companies  of  Great 

Britain   (A.O.E.C.)- 

I  have  reitd  the  letter  of  Mr,  C.  Vernier,  wliich  appeal  ■< 
m  your  issue  of  the  1-lth  inst. 

It  seems  clear  from  the  opinions  expressed  at  the  initial 
meetmg  of  the  .\.O.E.C.,  held  :it  Caxton  Hall  on  January 
30tli,  that  there  arc  a  large  number  of  staff  officers  who  do 
not  agree  with  Mr.  'Veniier's  views.  The  A.O.E.C.  was 
formed  with  the  object  of  pix)tecting  the  interests  of  its 
members  in  connection  with  the  absorption  or  amalgamation 
of  the  companie-s,  and  it  appeals  to  a  very  large  number  of 
men  (both  technical  and  commercial)  who  do  not  belong  to 
the  other  a.s.snejations  mentioned— probably,  also,  to  many 
of  those  who  do — as  ajnstituting  a  strong  representative  body 
for  its  specific  purixise. 

It  would  appear,  therefore,  that  such  an  asscwiation  as  the 
A.O.E.C.  is  most  essientinl  for  the  protection  of  the  interests 
of  all  concerned. 

O.    L.   Peard. 

London,  S.E..  March  mh,  1919. 


Tlie   Iilectrically=  Propelled   Battlestiip  "  New  Mexico." 

Much  interest  has  been  recently  taken  in  the  news  whu-li 
was  published  in  the  daily  papers,  to  the  effect  fhat  the  new- 
American  electrically  proiKdled  battleship  had  broken  down 
whilst  escorting  President  Wilson  across  the  .Atlantic  to 
the  United  States  from  France.  It  is  true  that  a  break- 
down did  occur;  it  was  caused  by  one  of  the  two  st^'iim  tur- 
bine prime-movers  stripping  (the  port  side  one),  but  the  Nnr 
Mixiri)  was  never  in  any  danger  through  this  trouble,'  whii-li 
is  roiiunoii  to  all  steam  turbines.  Sh<>  was  able  to  proceed 
with  her  starboard  turbo-generator  at  work  at  a  speed  of 
1-5  knots,  and  this  in  extremely  heavy  weather,  so  much  «> 
that  the  accompanying  destroyers  also  had  to  slow  down  -and 
fall  out  of  the  escort.  No  apprehension  for  the  .Ve«)  Mcxico'.-i 
safety   was  ever  entertained   by  .\mcrican   naval  officers. 

The  statement  that  the  electrical  machinery  had  given 
trouble  is  absolutely  without  foundation  ;  no  trouble  has  been 
experienced,  and  the  greate-st  enthusiasm  is  .still  maintained. 
The  fact  that  the  Neir  .\fexicv  was  able  to  proceed  with  all 
lour  propellers  running  at  the  .speed  of  15  knots  is  evidenc*:i 
of  the  great  elasticity  .-lud  efficiency  of  the  lay-out  of  plant, 
and  the  accident  can  be  looked  on  as  a  test  which  has  come 
out  most  successfully,  compared  with  the  havoc  which  would 
piobably  have  been  the  result  of  half  the  turbine  machinery 
going  wrong  in  the  cavse  of  an  ordinary  steam-turbine  pro- 
pelled vessel. 

William  P.  Durtnall,  M.I.Mar.E.,  M.I.l.oco.F. 

London.  S.W..   March  ^5ih,  .1919. 


Three=Phase  Distribution. 

1  am  an.xious  to  get  hold  of  an  authoritative  I'eixirt  recom- 
mending that  three-pha.se  distribution  be  used  throughout 
witiiout  conversion  to  D.c.  This  appears  to  be  implied  in 
various  reports,  and  I  believe  it  was  actually  recommended 
in  the  Merz  Report  on  the  London  supply  some  years  ago. 
I  have,  however,  not  been  able  to  lay  my  hands  on  any  re- 
fiort  regarding  it.  If  you  could  put  me  in  the  way  of  getting 
svich  report  I  should  be  inudi  obliged. 

.  C   Turnbull. 

RI^.'^T'eit-.'  Works,  North  Shields,  March  llth ,  1919 


The  Cbannel  Tunnel. — ^Mr.  Bonar  Law,  answering  ques- 
tions in  the  'Honee,  last  -week,  with  regard  to  the  Channel  Tiinne), 
said  that  before  any  action  was  taken  consideration  wotdd  be  given 
to  the  comparative  cost,  the  time  in  which  it  could  be  etatted  work- 
ing, and  the  valoe  to  indnstry  and  commerce  of  a  train  ferry,  or 
.several  train  ferries,  aorosa  the  Channel,  as  atrainBt  a  single  Channel 
Tunnel.  The  pauotion  of  FarUament  -would  be  required  befor*  the 
country  was  committed  to  oarryinf  out  a  tunnel  '.chnne. 
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LEGAL 

A.NSEir  t.  SiEME-N's  Bros.  &  Co,,  Ltd. 
Lx  the  King's  Bench  Division,  on  March  12th,  llr  Justice 
Rowlatt  heard  an  action  in  which  a  lad  naraed  C.  S.  Ansett^ 
ot  North  ^^■ool•^^ich,  claimed  from  defendants,  of  Woolwich, 
damages  lor  personal  injuries  sustained  by  him  while  en 
>;aged  at  their  works. 

CorxsEL  lor  the  plaintitl  e-xplained  that  the  lad  had  been 
in  the  emplo.v  ol  the  deiendants  for  some  time,  fii'st  as  a 
dniiu-boy,  and  latei-  iu  working  a  spinning  machine,  his  duty 
being  to  look  after  the  machine  used  Ln  the  manufacture  of 
trench  cable  for  telephone  service  in  the  trenches,  for  which 
he  received  35s.  a  week.  The  cable  consisted  of  three  or  four 
strands  of  wire,  which,  after  passing  through- a  collector,  had 
to  be  taped :  after  that  they  passed  over  a  wheel  and  round 
the  drum.  M  about  4.30  on  the  afternoon  of  March  Uth  of 
last  year,  while  plaintiff  was  engaged  in  his  usual  work,  the 
tape  broke.  He  mended  it.  but  after  having  done  so  it 
.slipped  off  the  wheel.  In  order  to  replace  it  he  put  his  foot 
on  a  girder;  the  latter  being  greasy,  he  slipped,  and  his  foot 
was  caught  byj  cogwheel  and  severely  injured.  He  wa.s 
taken  to  the  Seamen's  Hospital  at  Greenwich,  where  he  re- 
mained for  12  weeks,  and  since  theii  he  had  been  unable  to 
follow  any  regular  employment.  The  allegation  again.st  the 
defendants  was  that  they  had  neglected  to  keep  a  dangerous 
piece  of  machinery  properly  fenced  and  protected  in  accord- 
ance with  the  requirements  of  the  Factory  Act. 

The  defendants  denied  that  the  machine  was  dangerous,  or 
that  there  had  been  any  negligence  on  their  part  in  not 
fencing  it.  as  the  factory  insi^ctor  did  not  regard  the  sug- 
t;esttxi  protection  as  neeessary.  They  were,  they  said,  under 
no  statutory  obhgation.  and  the  accident,  they  contended, 
\vas  consequent  ujxin  a  breach  of  duty  on  the  part  of  the  lad. 

His  Lordship,  after  hearing  the  evidence  on  both  sides, 
.said  there  wa.s  no  doubt  a;s  to  the  boy  having  suffered  injur> , 
and  the  only  point  in  the  case  was  whether  there  had  been 
neglect  to  fence  in  a  dangerous  piece  of  machinery  as  re- 
quired by  the  Factories  Act.  T'le  evidence  was  that  the 
particular  jiart  of  the  machinery  was  not  dangerous,  and 
that  there  had  been  no  negligence  on  the  jxirt  of  the  defen- 
ilants  in  regard  to  it.  The  fact  that  the  boy  was  injui-ed  did 
not  prove  that  the  machhie  was  dangerous,  as  injury  might 
at  any  time  l>e  cau.sed  by  the  carelessness  of  a  worker. 
.Mthough  he  was  .'^rry  for  the  l)oy,  he  was  liound  to  come 
to  the  conclu.*ion  that  he  had  failed  in  his  action,  and  would 
liave  to  content  him.self  with  what  he  could  get  under  the 
Workmen's  Compeu.sation  Act.  .Tudgmeut  would,  therefore, 
be  entered  for  the  defendants. 

On  the  application  of  plaintiff's  counsel,  his  Lordship  fixed 
the  jiayinent  by  the  defendants  to  the  plaintiff  under  the 
Workmen's  Compensation  Act  at  £55,  and  said  that  plaintiff 
would  have  to  .suffer  a  set-off  of  £10  towards  the  cost^  ,  !  fh.> 
action,  in  whi.ch'he  had  failed. 


Ml-.AGHKR    A    H.WES    l'.    CORK  ELECTRIC    Tr.^MW.WS    .WW 

Lighting  Co.,  Ltd. 
Mr.  .TrsTicir;  Powf.ll,  in  the  High  Court  of  Ireland,  granted 
an  order  for  discovery  on  behalf  of  the  plaintiffs.  Messrs. 
Meagher  &  Hayes,  in  an  action  against  the  Cork  Electric 
Tramway  A  Lighting  Co.  for  £110  alleged  to  have  been 
charged  for  electric  power  in  excess  of  the  rate  of  charge 
to  others  in  the  same  area.  The  case  is  listed  for  trial  at 
the  Cork  .Assizes. 


BUSINESS  NOTES. 

German    Prices    Advancing.— The   Sales  Office  of  the 

United  JIanufacturers  of  Insulated  Electric  Wires  has  increased 
the  prices  of  material  of  K.YZ  wires,  as  catalogued,  by  1.5  to. So 
per  cent.  All  German  fitting's  factories  have  decided  upon  fixed 
prices,  to  last  provisionally  Ave  years.  The  price  of  cast-iron 
tittintrs  is  to  be  increased  at  once  by  15  per  cent.,  says  .a  German 
paper  published  on  February  1  Uh. 

Water- Power  Plant    Production    at   Stoke-on-Trent. — 

Messts.  Irving'  &'  Co.,  'Ltd..  are  known  in  enfrineerin-r  circles  as 
specialists  in  water-power  plant,  turliiae  pumps,  and  wood-pulp 
machinery.  Until  a  couple  of  years  ago  they  factored  out  their 
work  to  various  shops  in  the  country  practically  leasing  oome 
smaller  firms,  or.  in  some  cases,  lettingr  larget  firms  builu 
machinery  for  them  to  their  drawings.  They  also  used  to  import 
water  turbines  and  pulp  machinery  from  Sweden.  During  the 
war,  however,  they  acquired  an  engineering'  works  at  Stoke-on- 
Trent,  and  these  have  now  been  remodelled  ;  fnrther  larg-e 
extensions  are  contemplated,  with  a  view  to  eflicient  manufacture 
of  their  specialities.  Messrs. Boving'willbeable to  handlethe  largest 
water  turbines,  and  just  at  present  they  are  actually  puttins  through 
three  turbines  of  :i,000  H.P.  and  two  of  S.OOO  H.P..  which  are 
very  soon  to  be  followed  by  units  ot  16.000  H.P.  Besides  these  a 
number  of  smaller  turbines  are  also  going  through.  The  number 
of  workmen  employed  is  at  present  about  30n.  but  it  is  expected 
that  before  long  there  will  be  about  (100  men  employed.  The 
moat  labour-saving  and  aconate  heavy  machine  tools  are  to  be  intro- 
duced and  a  rigid  control  will  effect  quick  deliveries. 


Export    Free    List. — In  the   Consolidated   Free  List  of 
Exports  in  fore*  from  Maich  15th  the  following  appear  : — 

Adding  and  calculating  machines,  electrodes,  gauge-glasses 
glassware  ;  hardware  for  builders,  if  of  iron  or  steel  ;  iron  and  steel 
mauufaotures,  except  manufactures  of  high-speed  steel' and  except 
articles  prohibited  by  name  on  List  A  or  B  (subject,  however,  ii. 
the  case  of  machinery  to  the  definition  given  under  that  heading; 
lighting  fixtures,  if  of  iron  or  steel  machinery  ot  all  kinds  and 
parti  (except  textile  machinery  and  machinery  wholly  or  mainly 
made  of  copper  or  brass)  ;  marble  (raw  and  manufactured). 

Export  Restrictions  Removed. — A  further  list  of  Exijort 

Restrictions  which  have  now  been  removed  is  published  in  the 
Lottdon  ^r'a.-f/fc  of  March  14th. 

German   Copper   Works'   Troubles. -At  a   meeting  of 

the  administrative  and  executive  officials,  one  of  the  directors.  Herr 
Knrrer.  made  a  notable  statement  as  to  the  present  condition  of  the 
Mansfeldsche  Kupferschieferbauende  Gewerkschatt.  The  expendi- 
ture of  the  works  from  October  1st.  1918,  to  .January  20th  IHl'.t. 
amounted  to  Mk.  47  millions,  against  which  must  be  put  a  sale  of 
Jlk.  20  millions  only.  It  must  be  observed  in  this  connection  that 
the  sale  fell  from  more  than  ilk.  11  millions  in  October  to  Mk.  ?'. 
millions  in  December.  The  circumstance  is  significant  that 
American  copper  can  be  delivered  at  a  price,  roughly,  of  Mk.  S.50 
per  100  kg.,  while  the  prime  cost  of  the  .Mansfeld  copper  is  in  the 
region  of  Mk.  700.  The  State  has  not.  so  far.  granted  the  sujiport 
which  was  asked  of  it.  Employers  of  labour,  really  coversant  with 
the  conditions,  admitted  that  socialisation  of  works  which  were 
being  run  almost  at  a  loss  would  only  accelerate  the  impending 
.  disaster.  Xevertheless,  the  directors  of  the  mine  professed  willing- 
ness to  entertain  proposals  for  the  amelioration  of  the  stat^  of 
things,  since  they  thought  it  their  duty  to  keep  in  employment  the 
.SO.OOO  men  who  still  depended  directly  on  mining  for  their  liveli- 
hood. No  socialisation  would  abolish  the  necessity  of  working 
harder  than  ever  in  order  to  tide  over  the  crisis,  and  it  was 
regrettable  that  labour  would  not  face  bare  facts.  As  things  stood 
at  present,  a  catastrophe  was  inevitable. — Ii.A./...  February  7th. 

Real     Welfare     Work. —The   visitor    to    the    Welfare 

Department  at  Messrs.  W.  T.  Henley's  Telegraph  Works -at  Xorth 
Woolwich  is  impressed  by  the  fact  that  the  department  takes  no 
narrow  view  of  its  objects  or  its  possibilities.  It  is  recognised 
that  something  more  than  faultless  feeding  arrangements  are 
necessary  in  order  to  get  a  willing  and  contented  stafl".  While, 
therefore,  the  canteen  appointments  leave  nothing  to  be  desired, 
provision  is  also  made  for  mental  fare.  At  half-time,  during  the 
dinner  hour,  various  lecturers  on  social  and  political  subjects  are 
introduced  weekly.  A  piano  is  available  if  diversion  of  a  lighter 
kind  is  desired.  On  Tuesday,  Uth  inst.,  Mr.  H.  Savage,  the  chief 
electrician  to  the  company's  works,  gave,  by  request,  a  lantern- 
illustrated  lecturette  on  "  Some  Interesting  Facts  About  Submarine 
Cables."  He  was  introduced  by  the  chairman  of  the  company. 
Mr.  George  Sutton,  who  announced  the  immediate  shortening  ot 
the  hours  of  labour  in  the  works  (,an  announcement  that  was  greeted 
with  applause'),  and  appealed  to  the  workpeople,  iii  their  own 
interests,  to  keep  up  the  output  of  work.  Mr.  Savage,  who  was 
assured  of  his  popularity  by  his  reception,  began  with  a  statement 
of  the  rea.sons  why  copper  was  used,  and.  after  showing  by  means 
of  a  projected  ammeter  its  conductivity  iu  respect  of  other  metals. 
he  went  on  to  instance  the  work  of  Dr.  Matthiessen,  who,  in  spite 
of  the  physical  disadvantages  of  piraljsis  from  infancy,  gave  us 
Matthiessen's  standard,  which  had  been  the  cable-maker's  guide 
for  50  years  or  more.  The  teredo  was  then  shown  on  the  screen. 
and  its  depredations  illustrated.  The  importance  of  care  in  brass 
taping  as  a  preventative  of  damage  by  submarine  borers  was  visibly 
brought  home  to  those  engaged  in  that  operation.  The  lecturer 
then  went  on  to  show  and  describe  ojjerations  of  tanking,  convey- 
ance, and  laying  of  submarine  cable,  with  charts  of  the  positions 
of  some  of  the  more  important.  One  striking  chart  showed  an 
American-owned  cable  made  at  Silvertown  crossing  on  the  bed  of 
the  Pacific  one  made  at  Greenwich,  so  that  in  the  Antipodes. 
Silvertown  and  Greenwich  met  in  the  result  of  their  work.  The 
universal  exoression  of  opinion. as  the  hooter  cilled  all  hands  back  to 
labour,  was  that  the  time  was  all  too  short  in  which  to  convey  the 
proffered  instruction,  which  was  very  acceptable.  Anything  which 
gives  the  employe  a  new  and  intimate  interest  in  the  product  of 
the  work  of  hishands  is  welfare  work  of  a  valuable  kind.  Much 
c;in  unquestionably  be  done  to  relieve  the  drabness  and  monotony 
of  humdrum  occupation  if  we  only  lay  ourselves  out  for  it. 

The     B.E.A.     Directory.— The    British    Enginekks' 

Association-  (Ixc),  32,  Victoria  Street,  London.  S.W..  has  issued 
a  new  edition  (1918-19)  of  its  Official  Directory  of  Members.  The 
contents  are  rendered  in  English  and  Spanish.  A  general  intro- 
duction explains  the  objects  and  position  of  the  Association,  and 
after  a  brief  message  to  readers  In  Spain  and  South  America,  and 
somt  oarticulars  of  metric  and  British  weights  and  measures,  there 
is  an  aip\uibetical  section  of  members'  names,  postal  and  tele- 
graphic addre«!Ps.  and  the  telegraphic  codes  used  by  them. 
Another  section  inai<io.veo,  in  tabular  form,  members'  arrangements 
for  representation  overseas.  -TyiWe  many  pages  are  devoted  to  a 
classified  list  of  manufactures. 

Permits    for     Establishing    New    Businesses.— Those 

who  have  sent  us  inquiries  in  regard  to  this  ii^itter  should  t.tke 
note  that  the  Order  made  by  the  Minister  ot  Xalional  Service 
relating  to  the  granting  of  licences  for  opening  new  businesses,  or 
branches  of  existing  businesses,  will  in  future  be  adraini&tereil  by 
the  Ministry  of  Labour,  and  forms  of  application  are  obtainable  at 
all  Employment  Exchanges. 
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Recent    Trade-Marks     Applications. — Api»iidi'd    is    ;i 

tuiuuiury  of  the  rtMviit  :ij>plic':itiun3  for  British  troiU'-niarka  in 
connection  with  the  electrical  industries  :  — 

Olipel.  Nos.  3S7.231,  Ss7,232,  3«T.233  and  38B,724  -AU  goods  in 
Classes  li,  ^.  10  and  11.  Oliver-Pell  Electric  and  Mtuiufaoturintj 
Co.,  Ltd.,  liranrille  House.  Arundel  Street.  London.  W.C,  December 
11th,  iHlJ,  iind  January  2nd,  1919. 

A.G.  Co  (.letters  combined  with  desijin),  Xo.  381.632.-  Electrical 
a{jparatu3  included  in  Class  u.  Edward  A.  Graham,  trading  as 
-\lfred  Grahdin  i  Co..  St.  Andrew's  Works.  Crofton  Park.  S.E. 
Auuust  :wd.  191.^. 

Couipex.  No.  3f<7,349.— Electric  accumulators  included  in  Clacs  ,"<. 
Chloride  K!ectrical  Storage  Co.,  Ltd.,  Clifton  .function,  Manchester. 
.Ianu.iry  7th,  191  !•. 

Cume.x.  No.  3."'7.:f,'il.— Electrical  accumulators  included  in  Class  tS. 
I'hloride  Electrical  Storajre  Co..  Ltd..  Clifton  Junction,  Manchester. 
January  7th.  1919. 

Qastride.  Noa.  387.i;91  and  3,'<7,72S.— All  goods  in  Classes  S.'*  and 
4i>.  St.  Helens  Cable  and  Rubber  Co.,  Ltd.,  Bank  Quay,  Warrington. 
January  18th  and  21st.  1919. 

Metrobmax.  No.  387,397.  Class  50. — Electrical  insulating 
material.  John  Bfoores  &  Co.,  Brougham  Street  Works.  Salford, 
Manchester.     January  8th,  1919. 

Megohmior.  No.  387,398.  Class  50. — Electrical  insulating 
material.  John  Moores  Jt  Co..  Brougham  Street  Works.  Salford, 
Manchester.     January  Sth.  1919. 

Government  Financial  Assistance  for  U.S.  Export  Trade. 

— Certain  provi.sions  contained  in  the  Victory  Short-Term  Notes 
Hill,  which  came  before  the  House  of  Representatives  during  the 
last  week  in  February,  should  be  brought  to  the  notice  of  the  British 
Government.  The  Chancellor  of  the  Exchequer,  and  the  Treasury 
in  particular. -should  at  this  moment,  when  they  are  considering 
their  relation  to  British  industrial  affairs  and  preparing  financial 
policy  which  may  lie  fraught  with  enormous  consequences,  take 
note  that  U.S.  export  trade  is  to  be  assisted  by  means  of  loans. 
According  to  the  Elfctrical  Wurld,  one  section  of  the  Bill  author- 
ises the  War  Finance  Corporation  to  make  loans  to  exporters  and 
to  banks,  bankers  and  trust  companies,  until  one  year  after  the 
termination  of  the  war,  to  assist  in  the  exportation  of  domestic 
products.  Because  of  exchange  conditions,  thereby  necessitating 
some  oT  the  foreign  Governments  putting  restrictions  u)ion  Ameri- 
can exports  to  them,  as  it  is  claimed,  it  is  believed  that  this  pro- 
vision will  materially  help  U.S.  industries  in  their  production 
during  the  transition  period,  and  to  maintain  their  export  business. 
Other  particulars  regarding  the  plan  are  explained  in  the  report  ivs 
follows  :  — 

■  This  section  authorises  the  War  Finance  Corporation  to  make 
advances  for  jieriods  not  exceeding  five  years  direct  to  any  exporter 
engaged  in  the  export  business  in  the  United  States,  if.  in  the 
opinion  of  the  board  of  directors  of  the  corporation,  he  is  unable  to 
obtain  funds  upon  reasonable  terms  through  banking  channels. 

■'Any  such  advance  shall  be  made  only  for  the" purpose  of 
assisting  in  the  exportation  of  such  products,  and  shall  be  limited 
in  amount  to  not  more  than  the  contract  price  therefor,  including 
insurance  and  carrying  or  transportation  charges  to  the  foreign 
point  of  destination,  if,  and  to  the  extent  that,  such  insurance  and 
carrying  or  transportation  charges  are  payable  in  the  United  States 
by  such  exporter  to  domestic  insurers  and  carriers.  The  rate  of 
interest  charged  on  any  such  advance  shall  not  be  less  than  1  per 
cent,  per  annum  in  excess  of  the  rate  of  discount  for  90-day  com- 
mercial paper  pre\aling  at  the  time  of  such  advance  at  the  Federal 
Reserve  Bank  of  the  district  in  which  the  borrower  is  located. 

"  This  section  also  authorises  the  corporation  to  make  advances 
for  not  to  exceed  five  years  to  any  bank,  banker  or  trust  company 
in  the  United  States,  which,  after  this  section  takes  effect,  makes 
an  advance  to  any  exporter  for  the  purpose  of  assisting  in  the 
exportation  of  domestic  products.  Such  advances  are  to  be  limited 
to  not  exceeding  the  amount  remaining  unpaid  of  the  advances 
made  by  the  bank,  banker  or  trust  company  to  the  exporter  for  the 
purpose  of  exporting  domestic  products. 

"The  corporation  cannot  have  outstanding  under  this  section, 
and  unpaid  at  any  one  time,  advances  in  excess  of  .$1,000,000,000." 

The  corporation  at  the  time  of  making  any  advance  must  recsuire 
adequate  security. 

Concert, — On  the  evenins  of  JItirch    l:itli    a   successful 

concert  was  held  in  the  canteen  at  Messrs.  Fullers  Works,  Grove 
Road,  Chadwell  Heath.  It  was  organised  by  the  Fuller  W'orks 
Social  Welfare  Committee  in  aid  of  St.  Dunstan's  Hostel,  for 
which  it  is  hoped  i:tO  will  have  been  raised.  Mr.  D.  A.  Palmer 
presided.  The  canteen  was  suitably  decorated  with  flags  and 
lanterns,  and  arrangements  for  stage,  curtains  and  lighting,  were 
carried  out  by  Sir.  Brigden.  assisted  by  members  of  the  Committee. 
The  canteen  was  crowded,  indeed  the  audience  was  larger  than  the 
most  oiitimistic  had  anticip.T.ted.  and  many  of  the  audience  had  to 
stand  throughout  the  performance.  The  programme  incl'-JeO 
the  sketch  '  Motoring  '  (by  kind  permission  of  Mr.  Ha^y  Tate) 
presented  by  Mr.  Tom  Campbell,  assisted  by  m^uibers  of  the 
British  Lighting  and  Ignition  Co.'s  Revue  Coinpany.  At  half-time 
Mr.  Donald  Palmer,  director  of  the  FuJierCo.,  thanked  the  artistes, 
the  canteen  manager  ^Mr.  Rhoil<=-''.  and  Mr.  Brigden.  Mr.  Palmer 
apologised  for  the  absencf  of  Mr.  Fuller,  and  gave  a  short 
description  of  the  work  and  objects  of  St.  Dunstan's. 

Trade  with  Russia.— A  limited  number  of  business  men 

who  wisli  to  proceed  to  Constantinople  or  .South  Russia  may  now 
do  so.  .Vpplication  should,  in  the  first  instance,  be  made  to  the 
Russiito  Section.  Department  of  Overseas  Trade.  Sunderland  House, 
Cur/on  Street,  Mayfair,  W.  1. 


U.S.   Electrical   Developments. — 'Plie    Bonnl  of  Trade 

Jitiiriiiil  says  : — "There  is  a  suggestion  for  a  combiue  between  the 
General  Electric  Co..  the  Western  Electric  Co.,  and  the  Allis- 
Chalmers  Manufacturing  Co.,  but  no  practical  steps  have  yet  been 
taken  in  the  matter.  It  is  also  stated  that  some  of  the  lesser  firms 
contemplate  a  combine  for  the  exportation  of  their  electrical 
machinery  and  appliances,  but  there  is  no  definite  confirmation  ul 
this  report. 

United    States   Copper    Position. — The    imuouikemeLit 

that  the  famous  Calumet  and  Hecla  Co.  has  deferred  payment  of 
its  dividend  "because  of  the  unsettled  condition  of  the  copper 
industry'  is  a  fresh  reminder  that  that  industry  in  the  United 
States— and,  indeed,  throughout  the  world — is  still  in  the  throes 
of  transition.  La.^t  wt>ek  the  big  porphyry  comjianies — the  (hino. 
the  Nevada  Consolidated,  the  Hay  Consolidated,  and  the  Utah — 
announced  "cuts  "  in  their  quarterly  distributions.  Practically 
all  the  United  States  copper  producers  have  now  joined  a  new 
Export  .Vssociation  formed  undea-  the  Webb  Act.  A  more  important 
recent  development,  however,  has  been  the  decision  of  the  United 
States  Government  to  allow  its  large  holding  of  copper  to  be 
liquidated  at  market  prices  over  as  long  a  period  as  1.")  months.  Before 
the  war  the  world's  record  annual  production  of  copper  was  about 
1.000,000  tons,  whereas  during  the  height  of  hostilities  it  grew  to 
over  I. -100,000  tons.  Of  this  enormous  total  it  is  believed  that  at 
least  three-quarters  was  being  absorbed  by  the  Allied  Governments 
for  munitions,  Arc.  Obviously  it  must  take  time  before  ordinary 
trade  demand  can  be  re-attracted  in  such  volume  as  to  absorb  the 
copious  supplies  of  the  metal  now  available,  even  allowing  for  the 
drastic  slowing-down  of  production  which  is  claimed  to  have  been 
already  effected  this  year. — Fiiitint-ia/  Tiniex. 

German  Electrical  Activity. — A  special  correspondent  of 

the  Tni(i:\,  in  Berlin,  says  :-'' Large  German  factories  are  over- 
whelmed with  German  orders.  The  electrical  industry,  for  example, 
1  was  told,  '  has  orders  for  six  days  for  every  one  day  s  work  that 
can  be  turned  out.'  The  same  is  true  in  various  other  factories  of 
completed  and  especially  non-perishable  goods  of  high  intrinsic 
value.' 

The  Big  American  Electrical  Export  Scheme. — Further 

particulars  are  given  in  the  Edrtriial  World  of  the  International 
General  Electric  Co.  (Inc.),  which  has  been  organised  under  New 
York  laws  with  a  capitalisation  of  $20,000,000,  divided  into 
810.000.000  of  7  per  cent,  cumulative  preferred,  and  a  like  amount 
of  common  stock.  The  stock  is  paid  in,  and  is  all  held  by  General 
Electric  interests.  All  of  the  foreign  interests  and  export  business 
of  the  General  Electric  Co.  will  be  under  the  charge  of  this  com- 
pany. The  directors  are  C.  A.  Coffin.  A.  W.  Burchard,  E.  W. 
Rice,  Jim.,  Owen  D.  Young,  J.  R.  Lovejoy,  G.  F.  Morrison,  Gordon 
Abbott,  Sidney  Z.  Mitchell,  George  P.  Gardner,  Charles  Neave.and 
Gerard  Swope.  Gerard  Swope  is  president  of  the  new  company 
and  Charles  Neave  chairman  of  the  board.  M,  A,  Oudin  ig  vice- 
president  of  the  company. 

Electrical  Wages   in    Manchester  District. — Accordini,' 

to  the  Maiuliester  (iiicintiaii,  a  meeting  of  members  of  the  Elec- 
trical Trades  Union  of  the  JIanchester  district  was  held  at  the 
^lilton  Hall  on  Sunday  to  hear  the  report  of  the  representatives 
who  attended  the  meeting  with  the  employers  on  March  tUh,  at 
which  an  arrangement  was  come  to  by  which  the  principle  of  a 
minimum  wage  was  agreed  upon  on  the  basis  of  a  pre-war  wage 
of  3.58.  per  week,  equivalent  now  to  a  wage  of  &■">«.  6d.  At  the 
close  of  a  long  discussion  the  meeting  accepted  the  report,  and 
stated  that  had  the  terms  offered  not  been  satisfactory  there  would 
have  been  a  cessation  of  work  to  enforce  them. 

The  Importance  of  British  Export  Trade. — Sir  Arthui 

Steel-Maitland,  M.P.,  Director  of  the  Overseas  Trade  Department, 
gave  an  address  on  Monday  to  members  of  the  Leeds  Luncheon 
Club  on  the  future  organisation  of  the  Consular  Service.  He  said 
it  was  of  vital  necessity  to  us  that  our  foreign  tr:ule  should  be  re- 
established and  extended,  and  it  was  quite  clear  that  if  we  did  not 
manufacture  for  other  countries  there  would  be  nothing  for  us  to 
do  but  starve. 

Competition  in  foreign  trade  was  going  to  be  much  keener  than 
ever  before.  He  hail  proofs  of  it.  and  could  lay  them  before  anyone 
who  wished  to  discuss  them  with  him.  Some  people  declared  that 
the  Government  should  steer  clear  of  trade  and  not  touch  it  at  all. 
Others  even  went  so  far  as  to  imagine  that  the  Government  should 
do  their  commercial  travelling  for  them.  The  position  really  was 
that  the  Government  could  survey  the  whole  field  and  collect  in- 
formation. Thev  had  no  axe  of  their  own  to  grind,  and  had  no 
thought  of  dictating  to  business  men.  They  wanted  to  co-operate 
with  them.  There  was  an  immense-  field  in  front  of  them,  and  it 
w;us  important  for  the  Government  and  business  men  of  all  trades 
to  work  together. —  Mnnihiii  I'o.^t. 

New  Lamp  Works. — The    lliiihways  Cominittei-  of  the 

Bedfordshire  County  Council  has  considered  an  application  from 
the  Osram-Robehtsox  Lamp  Co..  Ltd.,  for  permission  to  con- 
struct a  level  crossing  on  the  Leagrave  Marsh  and  Luton  Main 
Road,  in  the  parish  of  Limbury.  It  appears  that  the  company 
propose  to  acquire  land  adjoining  this  road  ftfr  the  purpose  of 
erecting  large  works  employing  ninny  thousands  of  hands,  and  they 
require  a  level  crossing  in  order  to  connect  their  works  with  the 
line  of  the  Midland  Railway.  The  Committee  leported  in  favour 
of  sanctioning  the  level  crossing. 

Non-Ferrous  Metal  Industry  Act. — The  Lnnchm  Gazeltr 

for  March  18th  contains  a  further  list  of  licences  granted  under 
this  .\ct. 
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Catalogues. — Beittaik's   Electric   Motor  Co.,   110, 

Cannon  Street,  London,  E.G.  4. — Twenty-page  finely  illustrated 
catalofrue  of  Brittain  electric  motors,  containing  a  complete  speci 
fication  of  single  and  polyphase  motors,  both  squirrel-cage  and 
slip-ring  types,  followed  by  tabulated  sizes  for  motors  ranging  from 
25  to  100  periods.  The  single-phase  m<ichine.s  listed  range  from 
i  to  90  H.P.,  and  the  polyphase  from  i  to  14.'i  H.P.  In  the  pre- 
paration of  the  catalogue  and  of  the  price  lists  that  .accompany  it 
the  firm  have  specially  kept  in  mind  the  convenience  of  the  buyel'. 
The  various  machines  have  been  grouped  into  a  number  of  sizes  of 
frame,  each  marked  with  a  distinguishing  letter.  A  buyer  can 
ascertain  the  size  letter  of  the  machine  he  wants,  and  with  this  in 
his  mind  he  turns  to  the  separate  price  lists,  which  are  dLstinguished 
by  a  difl'erent  coloured  paper.  The  price  table  gives  the  size 
letter,  price,  code-word,  the  size  and  price  of  ipuUey.  and  so  forth. 
The  motors  are  l>uilt  to  the  standard  British  specification.  The 
company  is  translating  the  lists  into  several  languages,  and  invites 
inquiries  for  copies. 

The  Midland  Electric  Mancpaoturixo  Co.,  Barford  Street, 
Birmingham. — Folder  in  the  form  of  a  large  show  sheet,  showing 
half-tone  illustrations,  particulars  and  prices  of  the  M.E.M.  iron- 
clad switch  and  fuse  gear — Paragon,  Gem,  Glasgow,  Kantark,  and 
Memco  designs. 

MES.SB3.  J.  k  W.  B.  Smith,  Ltd.,  15-23,  Farringdon  Road, 
London,  E.G.  1. — Twenty-page  price  list  (No.  ],'32),  of  a  variety  of 
electrical  accessories — lampholders,  switches,  fuseboarda,  cut-outs, 
wires,  brackets,  bell  accessories,  and  so  on. 

Liquidations.— OsRAM  Robertsox  Lamp  AVorks,  Ltd. 

— Winding  up  voluntarily.  Liquidator,  Mr.  J.  Fraser,  31,  Copthall 
Avenue.  London,  E.C.  Meeting  of  creditors  March  24th.  Parti- 
culars of  debts,  ire,  must  be  sent  to  the  liquidator  on  or  before 
that  date, 

British  Continental  Electricity  Co..  Ltd. — A  meeting  of 
members  will  be  held  at  21,  Finsbury  Pavement,  London,  E.C,  on 
April  24th.  to  hear  an  account  of  the  winding  up  from  the 
liquidator,  Mr.  C.  E.  Barker. 

Eraser  &  Chal.mers,  Ltd. — Particulars  of  claims  to  the 
liquidator,  Mr.  W.  McDermott,  Moorgate  House,  Finsbury  Pave- 
ment, E.G.,  by  April  30th. 

Booli  Notices. — Arithnwlk  for  Eiifiiiiecrtt. — ]}y  C.  B. 
Olapham,  B.Sc.  London:  Chapman  ,V:  Hall.  Ltd.  Price  7s.  (id.  net. 
Second  Edition.  Pp.  xi  +  4t;.>  ;  figs,  lii?.— This  is  one  of  the 
"D.r."  Technical  Series,  and  lives  up  to  its  title  :  it  covers  simple 
tilgebra,  mensuration,  logs,  graphs,  and  the  slide  rule,  and  employs 
an  abundance  of  practical  examples,  while  all  that  is  not  "directly 
useful  "  is  omitted.  As  we  reviewed  the  first  edition  very  fully  in 
1910,  it  will  sufince  to  add  that  apparently  the  only  clmnge  in  the 
present  issue  is  the  addition  of  an  appendix  on  verniers  and  micro- 
meters, whirh  are  very  clearly  explained  with  the  aid  of  many  illus- 
trations of  sample  settings.  The  book,  as  a  whole,  is  thoroughly 
practical,  and  as  it  commences  with  quite  element.iry  ide;u»,  it  is 
highly  suitable  tor  the  use  of  apprentices,  as  well  as  for  engineering 
students  in  general, 

'riie.lonnial  ol  the  lli,iit,jen  Sucieh/,  No,,,')*!,  Vol.  XIV,  July,  19)8, 
has  just  been  issued,  with  apologies  for  the  delay  in  publication  ; 
it  contains  the  Silvanus  P.  Thompson  Metnorial  Lecture,  by  Prof, 
Sir  Ernest  Rutherford.  F,R.S,,  technical  articles,  and  the  balance- 
sheet  of  the  Society,  No.  57  (October.  1918)  has  also  been  received, 
containing  the  annual  report  of  the  Council  and  a  report  of  the 
proceedings  at  the  annual  general  meeting  held  on  June  4  th,  1918. 
The  membership  then  stood  at  315.  The  new  rules  of  the  Society 
and  a  list  of  members  to  December  1st,  1918.  are  published  in  this 
issue. 

P;v/(7?Vv//  Eleeti-U-ia H  X  Porhrt-Hooh  for  \n'.\'  Pp.  Ixxv  -f-  480; 
illus.  Edited  by  H.  T.  Crewe.  London  ;  .S.  Rentell  \:  Co.,  Ltd. 
Price  2s.  6d.  net. — With  this- issue  the  Pocket-Book  attains  its 
majority;  but  it  has  been  handicapped  by  the  stringency  in  thf 
paper  supply,  and  tho\igh  it  is  very  fat  and  prosjurous-looking,  it 
has  not  been  so  largely  increased  in  size  as  the  Editor  had  hoped. 
New  chapters  on  electrical  pyrometers  and  the  oscillograph  have 
been  added,  that  on  electric  vehicles  has  been  rewritten,  and  other 
sections  have  been  revised  and  extended,  whilst  improvements 
have  been  effected  in  other  ways.  Excellent  before,  it  is  still 
better  now,  and  will  meet  with  a  cordial  welcome. 

"Mechanical  World  Year-Book,  1919."  Pp.  272;  80  figs. 
Manchester  :  Emmott  &  Co.,  Ltd.     Price  2s.  net. 

"Can  we  Compete.'"  By  G. lE.  Mappin.  Pp.  l.')9.  London: 
Skeffington  A:  Son   Ltd.     Price  48.  (id.  net. 

"  Induction  Coils."  By  G.  E.  Bonney.  Revised  by  A.  II. 
Allen.  Pji.  X  +  198:  80  figs.  London:  Sir  Isaac  Pitman  and 
Sons,  Ltd.     Price  tis.  net. 

lieania  Revista  Trimestral  Ilustradade  Ingenieria.  March.  1919. 
London  :  B.E.A.M.A. 

Heat  Treatment  Bulletin  No.  8,  issued  by  Automatic  and  Elec 
trie  Furnaces,  Ltd.,  describes  the  methods  of  holding  a  number  of 
small  ai'ticles  for  simultaneous  treatment  in  the  furnace. 

''  Journal  of  the  Institution  of  Municipal  Engineei-s."  Vol.  VII, 
No.  2,"),     Feliruary,  I91!i.     London  :  The  Institution.     Price  Is. 

"  Procenlnigi  of  the  American  Institute  of  Electrical  Engineers." 
Yol.  X.XXVllI,  No.  2.     February,  1919.     New  York  :  The  Institute. 

Trade    Announcements.— Mr.   Schattner,  who   wus  the 

original  founder  of  the  Electrical  Apparatus  Co.,  Ltd..  and  has 
held  the  office  of  chairman  since  its  formation  12  years  ago, 
resigned  the  chairmanship  on  March  1st,  owing  to  indifferent 
health,  aggravated  by  the  severe  strain  of  managing  a  manu- 
facturing business  for  four  years  under  war  conditions  with  a 
depleted  staff.  Mr.  Schattner  "will  retain  his  seat  on  the  board,  to 
act  in  an  advisory  capacity.     He  will  also  join  the  board  of  several 


other  electrical  companies,  after  a  period  of  recuperation  during 
which  he  will  visit  France,  Italy,  and  the  Balkans,  partly  in  the 
interests  of  the  Electrical  Apparatus  Co.,  Ltd.  On  February  28th. 
Mr.  Schattner  was  entertained  by  his  colleagues  on  the  board  at  a 
dinner  at  the  Savoy  Hotel,  on  which  occasion  they  presented  him 
with  a  gold  watch,  and  on  March  11th  he  was  the  guest  of  honoui- 
at  a  dinner  arranged  by  the  staff,  at  the  Holborn  Restaurant.  Ht- 
was  presented  with  an  illuminated  address.  During  the  12  years 
of  Mr.  Schattner's  chairmanship,  there  has  been  rapid  and  steady 
growth  of  the  company's  business.  There  will  be  no  change  in 
the  constitution  of  the  board.  Mr.  R.  H.  Barbour.  M.A.,  has  been 
elected  chairman  :  and  Major  R.  Amberton,  who  has  been  absent  on 
military  service  since  the  outbreak  of  war,  is  taking  over  the 
commercial  organisation,  and  the  complete  board  is  constituted  as 
follows  : — Mr.  R.  H.  Barbour,  M.A.  (chairman)  ;  Major  Amberton 
(commercial  organisation)  ;  Mr.  G.  R.  Moore  (administrative)  :  Mr. 
H.  R.  C.  Partridge  (works  superintendence):  Mr.  E.  ^Schattner 
(advisory) ;  Capt.  E.  A.  Godson.  M.C.  (financial)  ;  Mr.  H.  Taylor, 
A.S. A. A.  l^secretary). 

Mr.  W.  J.  Lattimer,  having  been  demobilised,  has  resumed 
business  as  an  electrical  engineer  and  contractor,  at  203,  Lower 
Addiscombe  Road,  Croydon. 

In  order  to  meet  the  increasing  demand  for  Wild-Barfield  electric 
hardening  furnaces,  new  premises  ha%'e  been  secured  for  works,  and 
the  works  address  of  Automatic  and  Electric  Furnaces,  Ltd.. 
is  now  281-283,  Gray's  Inn  Road.  W.C.  1. 

The  Concordia  Electric  Wire  Co.,  Ltd.,  statethat  business 
delays  are  occurring  owing  to  customers  addressing  them  at  Queen 
Victoria  Street,  instead  of  155,  Victoria  Street,  S.W.  1. 

Mr.  Albert    Morgan   is  now  demobilised,  and  is  trading   as,  an  ■ 
electrical  and  mechanical  engineer,  at  138,  Gower  Street.  London, 
W.C.  1.     He  wishes  to  receive  manufacturers"  catalogues  and  Latest 
prices. 

The  Electrical  Apparatus  Co.,  Ltd.,  have  removed  their 
Scottish  branch  office  in  Glasgow  from  Hope  Street  tck  74,  York 
Street.  Temporary  telephone  number,  "Central  34G(."  Their 
branch  manager,  Mr.  J.  Ferguson,  regrets  any  inconvenience  caused 
to  customers  during  the  removal. 

Lieut.  George  Preece,  R.E.,  has  been  released  from  the  Army, 
and  has  been  ajipointed  Y''ork8hire  representative  of  Messrs.  .Tame.s 
Howden  cfc  Co.,  Ltd.,  Glasgow,  and  of  Messrs.  Mavor  .V  Coulson, 
Ltd.,  Glasgow.  His  offices  are  at  Telegraph  Cha.mbe.rs,  Market 
Street,  Bradford. 

Banliruptcy  Proceedings. — A\'ili.ia.-\[  T.  Smith,  eleol.rir;il 

and  mechanical  engineer,  Victoria  Sti'eet,  and  60,  Hampden  Street. 
Bolton,  Lanes,  .\lthough  the  creditors  of  the  abo\e  debtor  had 
agreed  to  the  adjournment  of  his  case  for  three  months,  the  Official 
Receiver  pressed  t'oran  orderat  Bolton,  on  JIarch  12th.  The  Registrar, 
Mr,C.H.Hulton,was  not  at  first  inclined  to  grant  any  further  adjourn- 
ment, pointing  out  that  several  adjournments  liad  already  been  granted 
to  see  if  Smith  could  dispose  of  a  war  patent.  Nothing  had  come 
of  that,  and  now  an  adjoui-nment  was  asked  for  to  see  if  he  could 
dispose  of  pre-war  patents.  On  the  delator  stating  that  he  could 
complete  negotiations  for-  tliose  patents  inside  one  month,  and  then 
pay  20s.  in  the  A.  the  Registrar  granted  an  adjournment  for  one 
month. 


LIGHTING  AND  POWER  NOTES. 

Arbroath. — Stuket      liioHTiNG. — The    Arbi-otitli    K.I;. 

and  P.  Co.  has  asked  the  T.C.  whether  the  electric  lighting  ..f  the 
streets  is  to  be  continued. 

Ashton-under-Lyne.  -  Proposed     Extensions.  —  The 

T.C.  has  approached  the  Hurst  If.D.C.  witli  t\.  view  to  sup)ilyiTie 
electricity  within  its  .area. 

Augliton. — E.\TEXSI0N  OK  TniE. — The  Ormskii-k  (Ins 
and  Electricity  Co.  has  decided  to  apply  to  the  B.  of  T.  for  an 
extension  of  the  time  for  the  laying  of  electricity  mains  to 
Aughton. 

Australia. — Victoria.— Ai'.k a r.i    Maxufacttre.  —  The 

Melbourne  I.catler  states  that  Messrs.  Brunner,  Mond  &  Co.  intend 
erecting  a  large  factory  for  the  manufacture  of  alkali  in  Victoria, 
and  a  representative  of  the  company  is  negotiating  with  the  State 
Government  on  the  matter. 

Nation'aj,  Electricity  Si;i'Plv. — During  a  discussion  on  the 
Electricity  Cowimissioners'  Kill  in  the  Legislative  Assembly,  the 
Minister  of  Railways  stated  that  the  Morwell  brown-coal  field 
would  be  the  best  and  cheapest  site  for  the  production  of  elec- 
tricity, although  th';  possibilities  of  water  power  would  be  ascer- 
tained. Ft  would  be  the  duty  of  the  Commissioners  to  secure 
co-ordination  of  all  Sta,te  or  other  electricity  undertakings,  and 
secure  the  adoption  of  standardisation  of  plant,  voltage  and  dis- 
tribution. The  Premier  stated  that  the  measure  would  not  exclude 
the  utilisation  of  water  power. 

Sydney. — Water  Power. — The  Local  Government  Association 
has  brought  before  the  Minister  of  Works  a  scheme  for  the 
utilisation  of  the  water  power  at  Barren  Jack  i  the  cost  is  estimated 
at  £HUO,000.  and  it  is  stated  that  the  scheme  would  provide 
sufficient  energy  to  supply  the  whole  of  Sydney. 

Depreciation  of  Plant. — For  the  purpose  of  calculating  the 
amount  to  be  paid  annually  to  the  depreciation  account,  the 
Sydney  (.X.S.W.)  Council  has  adopted  the  following  schedule,  which 
is  to.be    i-eviseil    periodically,   in   connection    with    its   electricity 
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undertaking :— Buildini?«,  undeiTfround  aud  overhead  mains, 
and  house  eervicos,  50  years  ;  machinery,  apparatus,  &o.,  20  years  : 
motors,  17  years  ;  conveyors,  hoppers,  and  meters,  12  years  ;  land, 
infinity. 

Bandon. — E.L.    Scheme. — The  T.C.   has  appointed   a 

Committee  to  consider  proposals  for  the  electric  lighting  of  the 
town,  put  forward  by  the  Clonakilty  E.L.  Co.  and  Mr.  Joseph 
Brandon,  a  local  mill-owner. 

Bootle. — Year's  Working. — During  the  past  year  the 
income  of  the  Corporation  electricity  nndertaking  increased  by 
j£2,(i74,  whilst  loan  charges  increased  by  £4.407  and  working 
expenses  by  £10,it83  ;  there  was  a  deficit  of  £>^.ii52. 

Bradford. — L.G.B.  Ix(.iin!v.— Colonel  Ekin,  of  the 
L.ti.B.,  held  an  inquiry,  on  the  11th  inst.,  into  the  iipplication  of 
the  Corporation  to  borrow  £2!i.").l  2.1  for  extensions  at  the  Valley 
Road  and  Bolton  Road  electricity  works,  and  £74.000  for  trans- 
formers and  mains.  Mr.  T.  Roles,  the  borough  electrical  engineer, 
stated  that  up  to  two  years  ago  the  undertaking  was  the  most 
economical  in  Yorkshire,  as  far  as  coal  consumption  was  concerned, 
with  an  average  of  249  lb.  per  unit.  The  output  increased  from 
24,418,282  units  in  1912-13  to  5.1.539.998  in  1917-l.S.  and  he  antici- 
pated that  this  rate  of  increase  would  continue.  Since  the 
restrictions  regarding  the  small  power  and  lighting  consumers 
had  been  withdrawn,  there  had  been  an  abnormal  rush  of  applica- 
tions for  supply,  and  at  present  332  applications,  for  a  total  of 
4,800  KW.,  were  in  hand.  In  view  of  the  present  conditions  and 
the  proposed  linking-up  schemes,  it  was  difficult  to  state  the 
proportion  of  "spares."  The  undertaking  was  already  linkedup 
with  the  Yorkshire  E.P.  Co.,  and  he  anticipated  that,  apart  from 
any  Government  scheme.  Bradford  would  link-up  with  Leeds  and 
elsewhere.  They  were  paying  an  average  of  21s.  to  22s.  per  ton 
for  coal  ;  in  1912,  coal  cost  •U2d.  per  lb.,  whereas  in  1918  it  was 
■313d.  Details  of  the  proposed  extensions  are  as  follows  : — Turbo- 
generator, with  auxiliaries,  .£118.249  ;  three  boilers,  fans,  pipes, 
chimneys.  &c.,  £85,510  ;  four  forced-draught  cooling  towers  and 
foundations,  £17,600:  extension  to  suction  ash  plant.  £5,500; 
three  rotary  converters  and  mains,  .£61.556  ;  cable  ducts,  £0,050  ; 
portable  coal  elevator,  £660. 

Continental.  —  Adstria.  —  A  Committee  for  the 
standardisation  of  frequency  and  voltage  in  Vienna  has  published 
its  recommendations,  which  refer  to  lighting  and  power  trans- 
mission, but  excepting  traction,  as  a  draft  for  discussion,  says 
Elelttroteclinih  nnd  Maxclii/ienhaii.  The  frequency  of  .50  cycles  per 
second,  and  the  following  voltages  are  recommended  : — D.C..  110. 
220,  420  volts  :  A.C..  220,  380.  3,000,  5,000,  10.000,  15,000,  20.000, 
35.000.  50.000.  75.000,  100,000  volts. 

Darlington. — Price  Increase. — The  Electricity  Com- 
mittee has  recommended  that,  from  the  end  of  March,  the  charges 
for  electricity  for  power  and  lighting  be  increased  by  one-sixteenth 
of  a  penny  per  unit,  and  that  the  charges  for  all  D.c.  supplies  be 
advanced  by  a  further  5  per  cent. 

East  Anglia. — National    Electricity   Supply. — The 

municipal  electrical  engineers,  town  clerks,  and  chairmen  of 
Electricity  Committees  of  Norwich,  Yarrqouth,  and  Lowestoft  are 
to  hold  a  Conference  regarding  the  Government  proposals  for  the 
establishment  of  a  national  electricity  supply.  There  is  in  East 
Anglian  municipal  circles  widespread  opposition  to  the  proposal 
to  place  the  control  of  electricity  supply  under  the  Minister  of  Ways 
and  Communications. 

Grimsby.  —  Proposed   Extensions.  —  Plans   for   the 

extension  of  the  municipal  electricity  undertaking,  estimated  to 
cost  £100,000,  will  be  considered  at  next  month's  meeting  of 
the  T.C. 

Hardingstone. — ^Fains  E.xtensions. — The  U.D.C.  has 

granted  permission  for  the  Northampton  E.L.  k  P.  Co.  to  erect 
overhead  mains  within  its  area. 

Hastings. — Proposed  Loan. — The  T.C.  has  applied  for 
a  loan  of  £5,000  for  electricity  services. 

Hatfield. — Mains  E.xtensions. — The  R.D.C.  is  to  con- 
sider the  question  of  granting  the  N.  Metropolitan  E.L.  Co.  permis- 
sion to  lay  mains  within  its  area. 

Hebbnrn-on-Tyne. — Street     Lighting. — The   U.D.C. 

has  decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £5,850 
for  the  provision  of  606  new  lamp-posts,  this  beinp  the  amount 
which  the  Council  agreed  to  pay  towards  the  scheme  of  the 
Northern  Counties  E.S.  Co.  for  public  lighting. 

Holywood  (Co.  Down). — Proposed  Increased  Light- 
ing.— The  U.D.C.  has  appointed  a  Sub-Committee  to  consider  the 
question  of  increasing  the  lighting  of  the  town  by  the  utilisation 
of  water-power. 

Hnddersfield.^L.G.B.     InqiiRY. — On     March     lath, 

Colonel  T.  C.  Ekin,  of  the  L  G.B.,  held  an  inquiry  into  the  applica- 
tion of  the  T.C.  for  a  loac  of  £90,000  for  extensions  in  connection 
with  the  electricity  undertaking.  The  proposed  new  plant  included 
a  6,000-KW.  alternator  (estimated  cost,  £42  000),  boilers  (£26.000). 
cooling  towers,  switchboards,  mains,  transformers,  and  extensions 
to  the  coal  bunkers  and  conveyors.  The  town  clerk  stated  that 
the  sewerage  department  and  manufacturers  required  an  additional 
4.00'J  KW.,  and  the  tramway  department,  which  desired  to  scrap 
its  power  station  and  obtain  energy  from  the  electricity  depart- 


ment, required  1,000  KW.  ;  the  National  Shell  Factory  requirol 
SOO  KW.,  and  numerous  applications  had  been  received  from  small 
consumers.  It  was  hoped  eventually  to  scrap  the  out-of-date 
single-phase  plant,  and  the  total  plant  would  ultimately  be  capable 
of  an  output  of  15.000  KW.,  with  a  maximum  demand  of  8,700  kw. 
Between  1912  and  1917  the  undertaking  contributed  £12.750  to  ihr 
relief  of  the  rates,  but  during  1918  there  was  a  loss  of  £8,000.  !!•  hur 
the  war  they  had  bought  coal  at  7s.  6d.  per  ton  ;  it  was  now  2Ss.  per 
ton,  whilst  the  percentage  of  ash  had  risen  from  15  to  40.  The 
Inspector  said  he  would  recommend  the  application,  which  was 
unopposed. 

Leeds. — Price  Increase. — The  recent  increases  in  the 
charges  for  electricity  (referred  to  in  our  last  issue)  are  estimated 
to  produce  an  average  of  4'6d.  per  unit  for  private  lighting,  r2d. 
for  power,  and  I'Sd.  for  lighting  and  rateable-value  supplies. 

Letterltenny  (Co.  Donegal).— E.L.  Scheme.— The  I'.D.C. 

has  adopted  an  electric  lighting  scheme  for  the  town. 

London. — Public    Lighting     PiAtes. — The   B.   of  T. 

states  that  no  useful  purpose  would  be  served  by  an  inquiry  into 
the  rates  charged  for  the  supply  of  public  lighting  by  public 
undertakings  as  compared  with  private  undertakings,  and  aa  to  the 
standardising  of  lighting  particularly  in  London  and  Greater 
London. 

Development  Scheme. — The  South-Western  Divisional  Com- 
mittee of  London  Electricity  Undertakings  urges  immediate  steps 
to  secure  the  development  and  inter-connection  of  existing  stations 
and  the  provision  of  a  site  for  a  bulk-supply  station.  It  points  out 
that  unless  local  authorities  are  in  a  position  to  prove  th.it  they 
are  organised  to  deal  with  any  necessary  extensions  they  will  most 
likely  be  very  seriously  prejudiced  by  the  suggested  fresh  Govern- 
ment legislation. 

FnLHAM. — Price  Increase.-  The  B.C.  has  increased  its  charges 
for  electricity  from  6d.  to  7d.  per  unit. 

Hammersmith. — Proposed  Linking-Up. — Owing  to  the  delay 
in  the  proposed  Hammersmith-Battersea-Fulham  scheme  for  the 
linking-up  of  electricity  supply,  the  B.C.  has  invited  the  BatU'rsea 
and  Fulham  Councils  to  appoint  deputations  to  confer  with  the 
Hammersmith  B.C.  on  the  question,  with  a  view  to  settling  any 
differences  at  an  early  date. 

Stoke  Newington. — Mains  Extensions. — The  E.L.  Com- 
mittee has  recommended  that  the  electricity  mains  be  extended  to 
Millard  Road,  at  a  cost  of  £102. 

Malvern. — Proposed  E.XTENSiONS.^The  U.D.C.  has 
decided  to  canvass  West  Malvern  as  to  the  advisability  of  extend- 
ing electricity  mains  to  that  district.  The  cost  is  estimated  at 
£4,000. 

Matloclc.— E.L.  Scheme.— The  U.D.C.  has  decided 
against  the  scheme  of  a  Glasgow  firm  to  supply  the  town  with 
electricity,  and  has  expressed  the  opinion  that  the  matter  should 
be  taken  up  by  the  Council  itself. 

Paisley. — Proposed  Extensions. — The  T.C.  has  decided 

to  seek  permission  to  borrow  -£59,500,  for  extensions  in  connection 
with  the  electricity  undertaking.  The  scheme  includes  a  sub- 
station in  West  Croft  Street,  e.h.t.  mains,  transformers,  two 
boilers,  kc,  which  will  be  required  in  order  to  supply  the  Paisley 
District  Tramways  Co.  and  large  power  consumers  in  the  district. 

Rochdale. — Development.s. — Mr.  F.  H.  Eudd,  borough 

electrical  engineer,  gave  an  address  last  week  on  the  growth  of  the 
local  electricity  works.  The  supply  was  commenced  in  1900,  aud 
in  the  first  year  the  supply  was  90,000  units  for  lighting  and  2,276 
for  power.  In  1914  the  output  was  6i  million  units,  but  in  1917 
it  had  increased  to  16  millions.  In  future,  power  stations  would 
have  to  be  erected  on  a  much  larger  scale,  as  the  demands  would 
be  so  gi-eat  as  to  almost  dwarf  the  present  loads.  The  Corporation 
would  not  be  justified  in  incurring  any  expenditure  on  the  power 
station  other  than  wa.*!  absolutely  necessary,  as  any  alterations 
would  be  outgrown  in  a  short  time.  It  had  been  practically 
decided  to  meet  the  immediate  extra  demands  for  power  in  Roch- 
dale by  taking  a  bulk  supply  from  the  Lancashire  E.P.  Co.,  whose 
generating  station  was  at  Radcliffe,  eight  miles  distant.  Overhead 
mains  would  be  constructed  along  almost  the  ^^hole  of  the  route, 
at  a  pressure  of  10,000  volts. 

Soutli  Africa. — Strike. — According  to  the  daily  Press, 
the  power- station  hands  and  tramway  men  have  struck,  and  the 
town  of  Pretoria  is  without  electricity.  Other  public  services  are 
disorganised,  and  it  is  said  that  there  is  grave  unrest  among  miners 
and  artisans  of  all  classes,  which  may  at  any  moment  lead  to  a 
serious  situation. 

South  Molten. — E.L.  Sche.me. — The  T.C.  has  decided  to 
consult  an  electrical  engineer  as  to  the  practicability  of  harnessing 
the  river  Mole  for  the  generation  of  electricity. 

Stoke-on-Trent. — Church  Lighting. — The  Council  has 

agreed  that  the  price  of  electricity  supplied  to  places  of  worship 
shall  be  at  the  same  rate  as  that  supplied  to  kinemas. 

Tiverton. — E.L.  Scheme. — The  T.C.  has  referred  to  the 
Lighting  Committee  a  proposal  to  secure  .an  E.L.  installation  for 
tha  town. 
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Allerton  (Yorks.). — Proposed  Estensions. — The  P.C. 

has  asked  the  Yorkshire  (W.R.)  Electric  Tramways  Co.  to  extend 
its  service  from  Castleford  to  Allerton-Bywater. 

Ashton-under-Lyne. — Proposed  Loax. — The  Tramways 

Committee  has  decided  to  apply  to  the  L.G.B.  for  sanction  to 
borrow  £4,1.-jO  for  increased  shed  accommodation  required  by  the 
taking  over  of  part  of  the  system  of  the  Oldham,  Ashton  and 
Hyde  Co. 

Bo'ness. — Electric  Vehicle. — The  T.C.  has  purchased 

an  electric  vehicle,  at  a  cost  of  £1,00.'>,  for  the  collection  of  refuse. 

Burton-on-Trent. — Proposed  Loan.— The   T.C.    is  to 

apply  for  a  loan  of  £3,400,  for  tramway  depot  extensions, 
overhead  equipment,  and  rails. 

Continental. — Spain. — Strike. — The  situation  at  Bar- 
celona ia  becominfr  worse  than  ever.  Martial  law  was  proclaimed 
last  week,  which  step  was  taken  after  new  strikes  by  the  tram- 
waymen  and  other  transport  workers.  Strikers  who  were  called  up 
for  military  service,  and  who  resisted  their  officers,  have  been 
imprisoned.  All  public  services  are  running  under  military 
organisation. 

About  HO  tramcars.  operated  by  soldiers,  were  run  on  Sunday 
last,  but  were  boycotted  by  the  workmen.  A  meeting  between  the 
company  and  the  strikers,  with  a  view  to  arriving  at  an  under- 
standing, ended  in  complete  failure. 

Edinburgh. — Tramway  Electrification. — After  in- 
specting the  tramway  systems  in  London  and  Bournemouth,  a 
deputation  of  the  Tramway  Committee  has  come  to  the  conclusion 
that  the  conduit  system  for  Princes  Street  is  "well  worth  con- 
sideration." 

The  Tramway  Committee  has  agreed  upon  the  provision  of  fifty 
top  covers  for  existing  cars. 

Mr.  Pilcher,  the  manager,  is  to  make  arrangements  regarding  an 
administrative  stat",  and  to  advertise  for  a  traffic  superintendent  at 
a  salary  of  £4.50  per  annum. 

Egypt. —  Following   on   the   aiTest   and    deportation    of 

certain  ai,'itators,  several  demonstrations  took  place  at  Cairo,  last 
week,  when  shops  and  tramway  cars  were  attacked,  and  in  conpe- 
iiuence  the  tramway  services  ceased  running  on  Tuesday,  last  week. 

Great    Yarmoutii. — Year's    Working. — A    defifit   on 

the  tramway  undertaking  of  £3,500  is  to  be  covered  from  the 
rates. 

London. — Tramcar  Fire.— A  fuUy-laden  L.C.C.  tram- 
car  took  fire  on  Wednesday,  last  week,  in  the  Peckham  Road, 
Camberwell.     No  passengers  were  hurt. 

Derailments, — Much  inconvenience  was  caused  to  City  workers 
on  Thursday,  last  week,  by  three  tramcar  mishaps.  In  the 
Walworth  Road,  where  the  track  is  under  repair,  a  car  left  the 
metals  and  got  into  a  hole  at  the  side.  It  was  by  the  merest 
chance  that  the  car  did  not  turn  completely  over.  Traffic  was 
held  up,  and  at  one  time  there  was  nearly  a  mile  of  waiting  cars. 
The  service  in  New  Cross  Road  was  also  held  up.owing  to  the  fouling 
of  a  car's  plough  ;  while  at  Deptford,  too,  tramway  traffic  was 
suspended  owing  to  a  car  leaving  the  track  because  of  an  obstruc- 
tion in  the  central  conduit  rail.  It  took  a  considerable  time  to 
clear  the  line. 

Tramway  Season  Tickets. — Notice  of  motion  has  been  given 
that  it  be  referred  to  the  L.C.C.  Highways  Committee  to  consider 
the  question  of  issuing  monthly  and  quarterly  season  tickets  on 
the  Council's  tramway  service. 

Post  Office  Tube. — A  White  Paper,  issued  last  week,  shows 
that  out  of  £1,000,000  sanctioned  for  the  construction  of  the  Post 
Office  tube  railway  in  London,  £714,466  was  expended  up  to  March 
31st,  1918.     Tunnelling  alone  cost  £.561.917  up  to  that  date. 

New  Zealand. — AoCKLAXD. — Negotiations  are  in  pro- 
gress between  the  Auckland  Electric  Tram  ways  Co.,  Ltd.,  and  the  City 
Council,  with  a  view  to  the  acquisition  of  the  undertaking  by  the 
municipality. 

Norttiampton. — Breakdown. — Owing  to  a  breakdown  at 

the  generating  station,  on  March  .sth.  the  tramway  service  was 
disorganiHed  during  the  week-end. 

Morley. — L.<!.B.  Inquiry. — An  imiuiry  was  held    last 

week  into  the  application  of  the  T.C.  for  a  prov.  order  to  extend 
the  Tailless  trolley  system  from  Leeds  to  Ardsley,  ria  Morley,  a 
total  length  of  7  miles, 

Mnsselburgh.  —  Fare     Kevision. —  The     Musselburgh 

and  District  Electric  Light  and  Traction  Co.  has  received  B.  of  T. 
sanction  to  increase  its  tramway  fares  by  50  per  cent.,  with  a 
minimum  of  Id.  for  workmen's  fares. 

United    States.  —  Strikes.  —  The   tramw  ay  stiikes.  at 

Newark  and  New  .lersey  have  practically  stopped  passenger  traffic  ; 
service  men  have  refused  to  work  the  systems, 


Bnenos  Aires. — The  employes  of  the  telephone  com- 
panies have  gone  on  strike. 

India.- — An  auxiliary  wireless  service  has  been  established 
by  means  of  the  existing  Government  stations  to  augment  the  cable 
service  to  India. 

Isle  of  Man. — Pending  the  repair  of  the  submarine  tele- 
graph cable  between  the  Isle  of  Man  and  England,  the  public 
telegraphic  service  is  now  being  conducted  by  wireless  at  the  usual 
Inland  rates.  The  Admiralty  installation  at  Douglas  is  being  used, 
the  English  station  being  situated  at  Heysham. — TAc  Tinin. 

Marconi  Co.  and  the  War.— The  Postmaster-General,  in 
reply  to  a  question  in  the  House  last  week,  stated  that  the  Govern- 
ment had  made  considerable  payments  on  account  of  the  services 
rendered  by  the  Marconi  Co.  during  the  war  at  stations  in  this 
country,  and  proposed  a  basis  of  settlement  to  the  company  in  May 
last,  which  was  not  accepted.  The  services  had  now  practically 
ceased,  and  the  question  of  making  a  further  offer  to  cover  the 
period  up  to  the  da:te  of  cessation  was  under  consideration. 

The  amount  of  damages  for  the  cancellation  by  the  Government 
of  the  contract  for  the  proposed  Imperial  wireless  chain  was 
remitted  by  the  High  Court  to  an  arbitrator.  The  company  has 
formulated  a  claim,  but  a  date  has  not  yet  been  fixed  for  the 
hearing. — Tlie  Times. 

Poland. — The  Minister  of  Posts  and  Telegi-aphs,  in  view 

of  certain  defects  in  the  construction  of  the  network  of  wireless 
stations  erected  by  the  occupying  powers,  intends  to  build  a 
new  network.  The  cost  of  constructing  the  central  station  is 
estimated  at  Mk.  250,000,  and  the  smaller  ones  at  Mk.  30.000.— 
Xoira  Heforina. 

Priority  Abolished. — On  Tuesday  the  Postmaster- 
General  abolished  Government  priority  telephone  calls.  Priority 
in  future  will  be  allowed  only  to  Cabinet  Ministers  and  certain 
heads  of  departments  at  the  War  Office,  and  then  only  by  the  use 
of  a  code  word.  At  the  same  time,  an  Order  severely  limits 
Government  Department  priority  rights  on  cables.  Government 
and  non-Government  messages  will  in  future  be  sent  at  all  cable 
stations  during  alternate  half-hours.  If  Government  cables  are  still 
excessive,  priority  rights  will  be  abolished  entirely. 

Spain. — At  the  opening  of  the  new  commercial  wireless 
service  between  Great  Britain  and  Spain  on  March  I3th,  messages 
of  congratulation  were  exchanged  between  the  King  of  Spain  and 
Senatore  6.  Marconi. 

Telephone  Breakdowns. — In  answer  to  a  question  in  the 

House  of  Commons  last  week,  the  Postmaster-General  stated  that 
complaints  had  been  received  concerning  the  telephone  service  at 
Manchester.  Approximately  15,000  subscribers'  lines  were  broken 
by  the  snowstorms  in  that  area  on  January  4th,  in  addition  to  a 
large  number  of  main  telephone  and  telegraph  lines.  About  11,000 
subscribers'  lines  had  already  been  repaired. 

Trans-Atlantic  Wireless  Telephony. — It  is  announced  by 

the  Marconi  Co.  that  it  has  succeeded  in  establishing  wireless  tele- 
phonic communication  between  Ireland  and  Canada. 

United  States. — The  Navy  Department  has  released  the 
high-power  stations  of  the  Marconi  Co.  at  Belmar,  N.J.,  and  at 
Chatham,  Mass. 

The  Court  of  Errors,  the  Court  of  last  resort  in  the  State  of  New 
Jersey,  on  January  7th  affirmed  the  judgment  against  the  Marconi 
Co..  awarding  royalties  of  S300,000  to  the  International  Radio 
Telegraph  Co.,  of  New  York. 

Wireless  in  the  Air  Service. — Major-General  Seely,  Under- 
Secretary  for  Air,  in  introducing  the  air  estimates  for  the  ensuing 
year,  in  the  House  last  week,  speaking  of  the  aerodromes  which 
will  be  required  in  this  country  for  civil  aviation,  said  that  they 
would  be  fitted,  amongst  other  signalling  systems,  with  telephone 
and  telegraph  stations,  with  directional  wireless  enabling  machines 
to  be  directed  from  the  ground,  and,  he  was  glad  to  say,  with  wire- 
less telephones,  in  which  only  in  the  last  few  days  they  had 
achieved  a  result  which  they  had  been  trying  to  secure  for  years. 
Until  a  few  days  ago  it  was  possible  for  one  aeroplane  to  commu- 
nicate with  another,  but  not  to  re(!eive  the  answer.  They  now  had 
a  wireless  telephone  with  which  they  could  both  send  and  receive 
on  the  same  instrument. 

According  to  the  Jkiili/  Mail,  a  squadron  of  British  aeroplanes 
passing  over  the  City  on  Friday  afternoon  kept  up  communication 
by  means  of  wireless  telephony.  In  this  system  the  receiver  of  an 
ordinary  wireless  telegraph  set  can  be  adjusted,  it  is  said,  to  receive 
the  spoken  message,  as  well  as  the  ilorse  code,  from  a  telephone 
transmitter.  The  perfection  of  the  wireless  telephone  has  been  the 
result  of  very  extensive  work  at  the  R.A.F.  experimental  station  at 
Biggin  Hill,  following  original  research  work  by  the  R.F.C.  at 
Woolwich.  As  far  back  as  March,  lyl8,  British  machines  were 
being  controlled  by  telephonic  orders,  and  to-day,  it  is  claimed, 
conversations  can  be  held  with  machines  over  150  miles  from  the 
control  station,  and  trailing  aerials  are  no  longer  necessary. 
Conversation  can  be  held  without  talking  through  the  lips  at  all, 
thus  the  pilot's  message  is  not  drowned  by  the  roar  of  the  engine. 
An  appliance  has  been  invented  which  is  placed  round  the  pilot's 
throat,  so  that  when  he  speaks  the  movements  of  the  throat  are 
transmitted  as  words, 
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Wireless    Operators.— No  amicable  settlement    having 

been  come  to  between  the  Marconi  Co.  and  the  Shippinfr  Federation 
and  the  Association  of  Wireless  Telegraphiats  as  to  the  payment  of  the 
bonus  which  was  arranged  to  be  paid  to  the  operators  in  October  last, 
the  Wireless  Telesraphists'  Association  srave  notice  to  the  Ministries 
of  Shippinfr  and  Labour  that  action  was  to  be  taken  on  Monday  by 
the  operators.  The  Association  contends  that  the  operators  are 
entitled  to  the  special  war  risk  bonus  of  £3  a  month  which  was 
Ifranted  to  the  mercantile  marine  in  October,  1918.— S/rminj/irtw 
Pout. 


CONTRACTS  OPEN  AND  CLOSED. 

(  T/ir  iliiti'  tjirrn  in  jiiireiithcsfs  iit  t/ic  end  of  the  jniniijnip/i  iiidlaites 
the  ixKiie  of  tli*  ELECTRICAL  Review  ;«  ivhieh  the  "  Otfieiul 
Xotice"  appeared.) 

OPEN. 

Australia.— Sydney.— .hino  9th.  City  Council.  Supply 
and  erection  of  power-house  switch)rear.  Specifications  from  Elec- 
tric Lig-hting  Department,  Town  Hall,  Sydney.' 

April  28th.  Municipal  Council.  Power  transformers.  Electrical 
Engineer,  Town  Hall.  Sydney. 

May  loth.  Department  of  the  Treasury,  Brisbane.  H.T.  switch- 
board, storage  b  ittery  and  motor-generator  set  for  the  Electric 
Power  House,  Inkerman  Irrigation  Area,  Townsville.  Specifica- 
tions from  the  Hydraulic  Engineer.  Brisbane. 

Bedford. — Corporation  Electricity  Department,  (ieared 
turbine  to  drive  an  existing  alternator.     (See  this  issue.") 

Grimsby. — April  lOtli.  Corporation  Electricity  Depart- 
ment. One  :i,00O-KW.  steam  turbine,  60U0/ii60U-volt,  3-phase 
alternator,  condenser,  pumps,  &c.  :  two  water-tube  boilers,  stokers, 
superheaters,  fans,  steel  chimney,  .v:c.  ;  coolingf  tower,  kc.  (See 
this  issue.) 

Ipswich.  —  Corporation  Electric  Supply  Department. 
Pipework  in  connection  with  ths  new  steam  turbine.  (March 
14th.1 

Liverpool. — March  2.')tli.  West  Derby  Union.  Electric 
supplies  from  April  Ist  to  .lune  30th.  Mr.  H.  P.  Cleaver,  Union 
Clerk,  Union  Offices,  Brougham  Terrace,  Liverpool. 

London. — irarch  27th.  West  Ham  Union.  B.  of  G.  Six 
months'  supply  of  electrical  fittings.  Mr.  T.  Smith,  Clerk  to  the 
Guardians,  Union  Road,  Leytonstone,  E.ll. 

Office  of  Works. — One  300-k\v.  Belliss  generating  set,  or  two 
l.'iO-KW.  Belliss  generating  sets.     (See  March  14th.) 

Manchester.  —  March  2.5th.  Corporation  Tramways. 
Copper  and  bronze  trolley  wire.  Specification,  &c.,  from  Mr.  J.  M. 
McElroy,  General  Manager. 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  4:  Intelligence),  London. 


CLOSED. 

Bradford. — Electricity  Committee  :  — 

Two  oil  switches  for  l,500-K\v.  rotiry  converters. —British  We^tinghouse 

Co.,  Ltd. 
Spare  battery  for  eleetiie  tipping  wagon.— Chloride  Electrical  Storage  Co., 

Ltd. 
Two  Tray  coal  conveyors.- Goodall,  Clayton  &  Co.,  Ltd. 
One  30-ton  electricallv-driven  travelling  crane. — Thos.  Broadhent  &  Sons, 

Ltd. 
Tramways  Department  :  — 
Copper  rail  bonds,  f  363.— B.  I.  &  Helsby  Cables,  Ltd. 
Five  miles  of  round  copper  trolley  wire,  £J72.— Thos.  Bulton  &  Sons,  Ltd. 

Winchester. — T.C.     House   service   meters   for   a   year. 

Messrs.  Chamberlain  A:  Hookham. 


FORTHCOMINQ     EVENTS. 


(Starienis'  Section).— Tuesday,  March  28tli.    At  1  p.m.    At  the  City 
and  Ouilds  (Engineering)  College,  South  Kensington.    Leotace  on  "The 
Organisation  of  Technical  Engineers."  by  Dr.  J.  F.  Crowley. 
Junior  Institution  of  Engineers.  -I  riday,  March  21st.    At  7.80  p.m.    At  39, 

Victoria  Street,  S.W.    Sjclal  evening, 

Boyal     Institution    of    Great    Britain.  —  Saturday,    March    22nd.     At 

Albemarle  otrcct,  \V.     At  3  p.m.     Lecture  on  "Spectrum  Analysis  and  Its 

.Application  to  Atomic  Structure,"  by  Si^  j,  ,j.  Thomson,  F.R.S. 
Electrical  Power  Engineers'  Assoclalion  (Glasgow  Secllonl.— Saturday, 

Maivh  2-2nd.    At  tlif  Trades  House  Restaurant,  Glasgow.     Dinner. 
Manchester   Association   of   Engineers.- Saturday,  March  22nd.    At  tlie 

Grand  Hold.    Al  li.aj  p.m.    Annual  meeting.     Paper  on  "  Development  ol 

Reinforced  tJoncretc,"  by  Mr.  B.  Taylor. 
Boyal  Society  of  Arts. -Monday,  March  a4th.    At  4.80  p.m.    At  John  Street, 

Adelphi,  W.c.    Cantor  lecture  on  "  Fuel  Economy,"  by  Prof.  W.  A.  Bono, 

F.R.S.    (Lecture  lU.i 

Wednesday,  March  26th.    At  4.30  p.m.    At  John  Street,  Adelphi,  W.C. 

Paper  on   "  Hiitish   Engineering    and    HydroElectric  Development  (the 

Training  of  Engineers),"  by  Prof.  A.  H.  Gibson. 
Institution  of  Civil   Engineers.    Tuesday,  March  25th.    At  5.30  p.m.    At 

at.  OeorRc  StriMt.   s!\V.     Further    discussion    on    papers    on    "Electric 

Welding. ■■ 
Industrial    Beconstruction  Council.— Tuesday,    March  25th.     At   6  p.m. 

At  the  Institute  of  Journalists,  Tudor  Street,  E.G.    Conference  on  "  The 

Place  of  the  Merchant  in  British  Industry,"   to  be  opened  by  the  Hon. 

F.  M.  B.  Fisher. 

Physical   Society  of    London.— Friday,  March  28th.     At  5  p.m.     At  the 

Imperial  College  of.  Science,  South  Kensington,  S.W.  Discussion  on 
"  .Metrologv  in  the  Industries,"  to  be  introduced  by  Sir  R.  T.  Glazehrook, 
F.R.S. 


Institution  Of  Mechanical  Engineers.— Friday,  March  2Ist.    At  6  p.m.    At 

the  Institution  of  Civil   Engineers,  Gt.  George  Street,  S.W.    Paper  on 

"Jigs.  Tools,  and  Special  Machines  with  their  Relation  to  the  Production  of 

Standardised  Parts,"  l>y  Mr.  H.  C.  Arniitage. 

Electro -Harmonic   Society.  —  Friday,  March  2Ist.     At  7.45  p.m.     At  the 

Holborn  Restaurant  (Venetian  Chamber).  Smoking  Concert. 
Institution  of  Electrical  Engineers.  Friday,  March  21st.  At  1,  Wimpole 
Street,  W.  I.  At  8  p.m.  Joint  meeting  with  the  Royal  Society  of 
Medicine  (E(ectrical  Section).  Papers  on  "  Some  Notes  on  E'ectrical 
Methods  of  Measuring  Bi'dy  Temperatures,"  and  "Some  Notes  on  the 
Electro-Cardiograph."  by  Mr.  R.  S.  Whipple. 

Thursday,  March  27th.  At  the  Institution  of  Civil  Engineers,  Ot. 
George  S  reet,  S.W.  .\t  6  p.m.  Paper  on  "  The  Co-ordination  of  .-Research 
in  Works  and  Laboratories,"  by  Mr.  J.  S.  Highfleld. 

(North-Eastern  Centrei.— Monday,  March  24th.  At  the  Mining 
Institute,  Newcastle.  At  6.45  p.m.  Paper  on  "  The  Determination  of  the 
Efficiency  of  the  Turbo-Alteruator,"  by  Dr.  S.  F.  Barclay  and  Dr.  S.  P. 
Smith. 

(North-Westcm  Centre.)— Tuesday,  March  23th.  At  the  Engineers' 
Clnb,  Manchester.  At  7  p  m.  Popular  lecture  on  "The  Atom  of 
Electricity,"  by  Sir  Ernest  Rutherford,  F.R.S. 

(South-Midland  Centrei.— Wednesday,  March  26th.  At  the  Univer- 
sity, Edmund  Street,  Birmingham.  At  7  p.m.  Paper  on  "  Condensers,"  by 
Mr,  R.  J.  Kaula. 


NOTES. 


Electro-Harmonic   Society.— The  last  smoking  concert 

of  the  season  will  be  held  at  the  Holborn  Restaurant  in  the 
Venetian  Chamber  to-niffht  (  Friday),  commencing:  at  7, 1  ■>  p.m.  Mr. 
F.  A.  H.  Lord,  C  C,  will  be  in  the  chair.  Artistes  :— Mr.  Gale 
Gardner,  tenor  ;  Mr.  Walter  P.  Scott,  bass  ;  "  The  Three  Freds  " 
Mr.  Fred  Gregory,  baritone  ;  3Ir.  Fred  Gibson,  humorist ;  Mr.  Fred 
Wildon,  Phonofiddleoddities :  Mr.  Fred  Curtis,  comedian  ;  Mr. 
Warwick  Pryce.  musical  sketch  at  the  piano  ;  and  Mr.  Bernard 
Flanders,  A.R.A.M.,  solo  pianoforte  and  accompanist. 

Copper    Prices. — Messrs.   James   &    Shakespeare   rfiicrl 
March  19tli,  copper  bars  (best  selected),  sheets  and  rods,  .<  114. 

Wiremen  in  the  Navy. — The  Admiralty  has  sanctioneJ 

the  establishment  as  from  .Tune  liith,  1918,  of  the  following-  rates 
of  pay  :  — 

s.    d. 

Wireman, '^nd  class  ...         -     8  a  day. 

Do.      over  three  years...         ...         ...        2  11        ,, 

Wireman,  1st  class ...         ...         '^     :i 

Do.      over  three  years  as  such  ...         ,'t     6       „ 

Time  served  in  the  obsolete  rating  of  armourers  crew  (wireman) 
is  allowed  to  count  as  service  as  wireman  2nd  class. 

Scientific  Management.— The  following  series  of  lectures 

has  lieen  arranged  by  the  Industrial  Reconstruction  Council  to 
take  place  at  tho  Institute  of  .Journalists,  2  and  4,  Tudor  Street, 
E.G.  4.  There  will  be  a  different  speaker  at  each  lecture,  which 
begins  at  5.30  p.m.,  and  is  followed  by  a  discussion.  No  tickets 
are  necessary  : — 

April  1st.— "The  Determination  of  Standards  in  Scientific  Mauagement." 
,,  15th.— "The  Planning  Department  in  Scientific  Management." 
,,  29th.— "  Incentives  to  Efhciency  in  Scientific  Management." 

May  13th.—"  Costing  in  Relation  to  Scientihc  Management." 

,,'  27th.— "The  Relation  ot  Welfare  Work  to  Scientific  Management." 
June  10th.—" The  Benefit  to  the  Workman  of  Scientific  Management." 

National  Electricity    Supply.— According  to  the  Uail// 

Jlispalrh.  Mr.  Waddington,  Captain  C.  Ainsworth,  Mr.  Marshall 
Stevens,  Captain  Barnett,  and  Mr.  Lewis  Haslam,  form  a  suli- 
uommittee  which  has  been  appointed  by  the  Commercial  Committee 
of  the  House  to  watch  national  electricity  questions  at  West- 
minster. 

Appointments  Vacant.— Station  superintendent  (£-J2(;), 

for  the  Rawtenstall  Corporation  Electricity  Works  :  lecturer  in 
electrical  engineering  (£300,  rising  to  £350),  for  the  University  of 
Bristol  Merchant  Venturers'  Technical  College.  See  onr  advertise- 
ment pages  to-day. 

Rebuilding    a    25,000-KW.     Parsons    Generator.— -^ 

number  of  years  ago  the  Commonwealth  Edison  Co.  installed  in  its 
Fisk  Street  station  a  Parsons  turbine  driving  a  2.5,0(m>kw.  gene- 
rator. The  turbine  had  considerable  margin  of  overload  capacity, 
and  it  was  decided  to  reconstruct  the  generator  to  make  this  a 
30,000-K\v.  machine.    The  process  has  been  carried  out  satisfactorily. 

Engineering  Developments    in    Occupied    Territory.— 

The  Manchester  Daihj  Di^pateh  hears  ''that  the  Government  are 
about  to  send  a  mission -consisting  of  representatives  of  the  elec- 
trical and  engineering  concerns,  and  also  the  machine  tools  ami 
textile  industry— to  the  occupied  territories  of  Germany  and 
Austria  to  investigate  the  developments  of  engineering  during  the 
war.  The  mission  is  under  the  direction  of  the  Mi^istry  of 
Munitions^" 
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The  Transport  Bill. — The  transport  system  of  tbir, 
country  is  m  a  state  of  chaos,  and  quite  incapable  of  meeting 
the  demando  which  are  going  to  be  made  on  it,  Sir  Eric 
Geddes  told  the  House  on  Monday,  in  explanation  of  the 
far-reaching  powers  which  he  is  seeking  under  the  Ministry 
of  Ways  and  Communications  Bill.  The  importance  of  the 
transport  problem  was  urged  m  forceful  terms,  and  Sii-  Eric 
said  he  was  not  exaggerating  when  he  stated  that,  with 
the  exception  of  the  municipal  tramways,  this  country's 
transport  sy.stems  were  to-day  financially  m  a  semi-paralysed 
state.  I'hey  were  in  that  state  either  becau.^e  they  were 
uot  veiw  prosperous  before  the  war  or  because  they  had  had 
the  .shadow  of  nationalisation  overhanging  them,  and  their 
development  had  been  retarded  through  capital  expenditure 
not  being  undertaken.  Further,  apart  from  their  financial 
position,  they  wore  physically  Hi-equipped  to  meet  the  great 
strain  ujxin  them,  and  they  ought  to  be  put  back  on  a 
paying  basis.  In  the  past  private  interest  made  for  de- 
velopment; to-day  it  made  for  colossal  waste.  On  the  subject 
of  electricity,  Sir  Eric  denied  that  as  a  transport  authority 
the  indu.strial  requirements  of  a  district  would  be  disregarded. 
Transportation  was  not  merely  carrying  something  from 
A  to  B ;  it  was  the  greatest  power  that  they  had  for  bringing 
prosperity  to  the  community,  and  for  developing  the  districts 
sen'ed  by  it.  In  everything  that  made  for  the  prosiierit.v 
of  the  district  itself,  it  was  in  the  interests  of  the  transport* 
tion  agency  to  push  it,  and  the  suggestion  that  such  an 
agency,  with  electricity  of  all  thjngs,  would  desire  to  penalise 
the  manufacturer  could  only  be  put  forward  by  one  who  did 
not  understand  really  what  they  were  after.  It  w-as  estimated 
con.sen-atively,  that  when  they  got  through  the  electrification 
of  the  main  lines,  which  should  be  done  and  done  promptly — 
and  it  would  be  undertaken  if  the  Bill  became  law — fully 
'30  per  cent,  of  the  electricity  of  the  country-  could  be  used 
for  traction.  There  was  no  estimate  of  the  actual  cost,  but 
from  their  experience  of  actual  experiment,  it  was  a  very 
remunerative  propasition.  The  advantage  of  electrification  was 
not  only  in  the  reduction  of  the  price  of  energy,  but  also 
in  the  extra  traffic  that  tould  be  worked  over  the  line,  so 
that  there  was  a  still  further  advantage  in  developing  in- 
dustrially the  disinct  that  was  electrified.  As  the  lines  of 
railways  were  the  most  direct,  the  safest,  and  the  easiest 
routes  for  the  H.T.  transmission  lines,  and  it  was  in  every  way 
in  the  interests  of  the  railway  and  transportation  agency  to 
get  electricity  spread  out  into  the  industrial  areas,  it  was 
really  a  fallacy  to  suppose  that  it  would  be  against  the 
interests  of  the  railways  and  the  Ministry  as  a  whole  to 
develop  the  industrial  use  of  electricity.  The  difference 
between  co-oi>erative  use  and  co-operative  production  of  elec- 
tricity was  enormous,  and  there  was  no  district  in  this 
country  where  electricity  was  better  organised  to-day  than 
along  the  North-Ea.st  Coast.  There  the  Electric  Power  Co. 
liad  workfKl  hand-in-hand  with  the  Xorth-Eastem  Railway. 
Tbeiv  they  had  a.  joint  organisation — he  was  instrumental 
in  .-^.-tting  it  up — for  attracting  industry  to  and  developing 
industry  m  the  district.  They  jointly  ananged  for  placing 
the  [X)wer  .stations  near  the  coal  mines,  and  developing  the 
t'oonomic  use  of  waste  heaps.  That  was  not  against  the 
interests  of  the  railway,  because  it  developed  the  prosperity 
of  the  dtstric-t.  and  it  was  in  that  spirit  only  that  they  looked 
at  the  question. 

British     Engineering    Standards    Association. — It    is 

anijoiiiu-f(l  jij  tin-  Jviinial  of  the  Institution  of  Electrical 
Engineers  tliat  the  Sub-cominittee  on  Electrical  Accessories 
(Mr.  C.  H.  Wordmgham,  chairman)  has  completed  the  pre- 
paration of  the  following  specifications : — 

Electricitv  meters   (B.S.  Report   No.  ;37/19). 

OrdinaiT  dutv  cut-outs  (B.S.  Report  No.  8S/19). 

Motor  starlei-s  (B.S.  Report  No.  S-2/19). 

A  number  of  other  specifications  for  electrical  apparatus 
are  on  the  point  of  completion.  Owing  to  the  wide  range 
covered,  the  Sectional  Electrical  Committee  has  set  up  ad- 
ditional .s-ub-commiltees  to  deal  with  electricity  meters  (Mr. 
C.  C.  Pater.soii,  chairman),  electrical  instnrments  (Mr.  E.  B. 
Vignoles),  electric  control  gear  (Mr.  C.  H.  Wordiughani), 
and  heating  and  cooking  apparatus  (Mr.  S.  T.  AUen). 

The  Association  has  had  in  hand  the  preparation  of  speci- 
fications for  aircraft  material,  and  a  Sub-committee  on  Elec- 
trical Parts  (Mr.  C.  C.  Pater.son,  chainnan)  has  dealt  with 
electrical  apparatus;  eight  .specifications  have  been  issued, 
and  will  probably  come  up  for  revision  in  Sue  cour.se  by  the 
electrical   .section   of  the  Association.  ^ 

Fatality. — An  inquest  was  held  last  Friday,  at  Ripoii, 

into  the  cause  of  death  of  Ernest  Pogson  (30),  chief  engineer 
at  the  electric  power  station,  Nonh  Camp,  who  was  killed  on 
the  previous  night.  The  medical  e\  idence  showed  that  artificial 
respiration  and  other  measures  were  tried  for  .some  tune,  but 
without  success,  atid  that  death  was  due  to  heart  failure,  the 
result  of  electric  shock.  The  technical  evidence  showed  that 
deceased  was  working  at  the  power  station  behind  the 
cubicles.  He  put  his  left  hand  inside  the  No.  2  cubicle  to 
trace  the  wire;  his  right  hand  was  resting  on  the  iron 
framework.  He  had  no  rubber  gloves  on,  but  had  one  foot 
3n  the  rubber  mat.  Previous  to  putting  his  hand  into  the 
::ubicle  he  had  tested  the  terminals,  and  said  there  was  no 
■utrent.  He  then  had  the  gloves  on.  All  the  cubicles  had 
Deen  shut  down  except  No.  2,  and  the  engine  driving  flie 


dynamo  •syas  running  light,  and  was  not  supposed  to  be 
generating  current.  J.  T.  Shepherd,  who  was  working  with 
him,  suggested  shutting  down  the  engine  altogether,  but 
deceased  said  it  was  all  right.  Deceased  could  not  have 
done  what  he  intended  to  do  with  the  gloves  on.  The  only 
veason  why  the  engine  should  not  have  been  stopped  was 
that  it  would  have  delayed  the  supply  of  electricity.  Second 
Lieut.  A.  Redfem,  district  electrical  and  mechanical  en 
gineer,  Northern  Command,  Darlington,  .said  that  upon 
examination  after  the  accident  he  found  that  all  high-tension 
switches  on  the  board  that  controlled  all  the  high-tension 
apparatus  were  in  the  off  position,  and  the  locking  pins  were 
all  in  position,  and  all  generators  were  shut  down.  But  the 
switches  which  were  out  did  not  control  the  cable  which 
made  a  solid  connecticm  between  one  terminal  on  the  switch 
board  and  the  generator.  This  terminal  could  not  be  made 
dead  unless  the  engine  was  standing  or  running  at  a  veiw 
slow  sipeed.  After  the  accident  witness  placed  him.self  in 
the  same  position  as  the  decea.sed  was  said  to  be  in,  and  he 
found  his  forearm  rested  on  a  bent  wire  and  his  wrist  touched 
the  terminal  of  the  cable  connected  direct  to  the  generator, 
which  would  be  a  live  cable  to  a  greater  or  lesser  degree 
according  to  the  speed  of  the  engine.  On  examination  of 
the  body  witness  found  on  the  left  wrist  six  or  eight  lines 
about  a  quarter  of  an  inch  long  exactly  corresponding  with 
the  screw  thread  of  the  terminal. 

From  12,000  to  1 16,000  KW.— The  Ashley  Street  plant 
of  the  Union  Electric  Light  and  Power  Co.,  St.  Louis.  Mo.,  waa 
originally  laid  out  to  house  only  three  3,000-KW.  and  two  1.500-KW. 
cross-compound  vertical  Corliss  units,  aggregating  12,000  KW. 
L'pon  completion  of  work  now  in  progress  there  will  be  installed 
between  the  same  four  walls  three  20,000-KW.  horizontal,  foifl" 
12,000-KW.  vertical,  and  two  4.000-KW.  horizontal  turbines,  or  a 
t)tal  capacity  of  116.000  K\v.—J=:/ecfrical  World. 

Institution  and  Lecture  Notes. — Institution  of  Electrical 

Engineers. — On  Thursday  last  week  Mr.  G.  L.  Addenbrooke 
delivered  the  third  and  last  of  his  lectures  on  dielectrics.  Dealing- 
with  tests  on  mineral  oils,  he  showed  that  the  phenomena  were 
generally  similar  to  those  observed  in  the  case  of  blotting  paper  ; 
the  curve  of  losses  was  much  flatter,  hut  the  apparent  watts  curve 
bent  over  at  a  low  frequency  and  became  practically  proportional  to 
the  frequency.  On  drying  the  cil,  the  power  input  became  directly 
proportional  to  the  frequency,  the  losses  bein^'  negligible  ;  the 
true  dielectric  constant  thus  obtained  was  about  half  that  given  in 
the  usual  tables.  The  various  actions  obs'erved  could  now  b,: 
isolated  from  one  another  over  the  whole  range  of  frequency. 

In  the  case  of  glass,  as  In  others,  the  capacity  increased  with 
frequency  :  at  low  frequencies  the  dielectric  coefficient  was  higher 
than  at  high  frequencies,  and  the  coefficient  decreased  with  the 
temperature,  tjecoming  constant  at  very  low  temperatures.  In  the 
case  of  celluloid  the  moisture  coidd  be  dried  out,  but  in  the  case  of 
glass  the  material  that  caused  the  change  in  the  coefficient 
remained  in  it.  Much  work  remained  to  be  done  on  the  effects  of 
temperature  variation.  The  change  of  capacity  with  temperature 
of  dried  celluloid  was  small,  but  when  the  celluloid  was  not  dried 
there  were  considerable  changes  with  both  frequency  and  temper- 
ature, and  the  temperature  coefficient  at  zero  frequency  was  much 
greater  than  at  200  cyclesjsec.  Celluloid  was  a  typical  subject  for 
experiment.  He  had  made  a  special  glass  cupboard  in  which 
experiments  could  be  carried  on  whUst  the  humidity  of  the  air  was 
under  control,  and  thus  the  changes  of  moisture  content  in  the 
celluloid  could  be  actually  weighed  ;  the  results  of  these  tests 
showed  no  trace  of  any  "  mass  "  action  apart  from  the  effects  due  to 
the  moisture. 

The  D.c.  and  A.c.  losses,  as  well  as  the  changes  in  capacity, 
increased  with  the  proportion  of  moisture  present,  and  the  A.c. 
losses  were  practically  a  measure  of  the  moisture,  a  fact  which 
would  be  of  use  iu  cable  manufacture,  as  the  moisture  present 
could  be  determined  at  every  stage  by  electrical  observations. 
Cable  breakdowns  were  due  to  moisture,  not  as  a  rule  due  to  defects 
in  the  materials  used. 

It  was  difficult  to  apply  similar  tests  to  oil,  but  a  method  had 
been  proposed  by  which  the  moisture  content  of  oil  could  be 
determined. 

The  temperature  effects,  which  were  very  large,  might  be 
accounted  for  by  the  vapour  tension  of  water,  which  varied  largely 
at  simUar  temperatures. 

He  believed  that  he  had  obtained  a  new  series  of  dielectric 
constants,  free  from  the  effects  of  the  losses,  which  were  included 
in  the  values  given  in  tables  at  present.  These  true  constants 
showed  a  definite  relationship  with  the  densities  and  atomic 
weights  of  the  elements. 

In  conclusion,  Mr.  Addenbrooke  outlined  a  theory  of  capacity 
effects  based  on  the  electron  hypothesis,  and  gave  reasons  for 
supposing  that  the  moisture  in  a  dielectric  was  diffused  throughout 
its  substance. 

On  Monday  last  the  first  of  the  ''  informal  meetings "  of  the 
Institution  took  place,  at  the  rooms  of  the  Chartered  Institute 
of  Patent  Agents.  The  proceedings  were  opened  by  Mr.  C.  H. 
Wordingham,  Pres.I.E.E.,  who  took  the  chair  at  the  commence- 
ment, and  briefly  explained  the  objects  which  the  Council  had 
in  view  in  arranging  for  the  meetings  to  be  held  ;  he  pointed 
out  that  while  they  were  intended  specially  to  serve  the  in- 
terests of  the  junior  members,  they  were,  nevertheless,  meetings 
of  the  Institution,  and  should  be  conducted  in  accordance  with 
its  traditions.  Mr.  F.  Pooley  then  read  a  p.iper  on  que.stions 
relating  to  Trade  Unionism,  though,  he  said,  it  dealt  rather  with 
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the  relatione  between  Capital  and  Labonr.  ReviowinR  the  history  of 
the  Pubjeot,  he  remarked  that  in  the  early  days  many  employers 
treated  their  workers  ba<ily  ;  strikes  took  place  only  under  irreat 
provocation,  and  entailed  jrreat  suffering.  Nowadays  the  workers 
had  combined  and  had  discovered  their  streriixth — they  had  strike 
funds,  and  were  shielded  by  the  law,  which  had  been  loaded  in 
their  favour  by  politicians  who  were  now  reaping  the  fruits  of 
their  class  legislation  and  the  preaching  of  class  hatred.  The 
unrest  of  the  present  day,  in  his  opinion,  was  largely  due  tu 
nervous  war  strain  on  the  part  of  bath  employers  and  workers  ;  there 
was  also  a  persistent  lack  of  confidence  between  them,  and  the 
shop-steward  system  of  control  introduced  additional  difficulties. 
Production  was  essential  to  the  restoration  of  prosperity,  and  the 
greatest  need  of  the  time  was  an  effective  propaganda,  explaining 
to  the  workers  the  evils  of  re.striction,.  of  output,  the  elements 
of  economics,  and  the  necessity  for  co-operation.  He  placed  great 
reliance  on  the  prominent  labour  leaders,  and  suggested  that  they 
should  be  granted  statutory  authority  to  deal  with  labour 
questions,  while  provision  should  be  made  for  attaching  Trade 
Union  funds  in  order  to  compel  adherence  to  agreement.s.  Strikes 
should  be  made  illegal  unless  every  other  resource  had  been 
exhausted. 

Mr.  Wordingham  complimented  Mr.  Pooley  on  his  able  address,  and 
after  an  mterval  for  refreshments  an  interesting  discussion 
followed,  to  which  Messrs.  Rankin  (chairman),  Paul,  Law, 
Dickinson,  and  Oswald  contributed  :  the  proceedings  closed  at 
9.40  p.m. 

It  was  announced  that  on  the  afternoons  of  the  days  on  which 
future  informal  meetings  would  be  held,  visits  to  works  would 
take  place,  the  first  being  to  the  O.sram  Lamp  Works.  Those 
desirous  of  taking  part  in  the  vi.sits  should  communicate  with  the 
Secretary  as  soon  as  possible. 

In  the  current  issue  of  the  .hniriuil  particulars  are  given  of  the 
arrangements  which  have  been  made  by  the  Council  for  the 
administration  of  the  Paul  .Scholarship  for  post-graduate  work  on 
the  development  of  ways  and  means  for  electrical  measurement.s, 
based  on  the  gift  of  £500  by  Mr.  R.  W.  Paul.  A  Committee  has 
been  appointed  to  make  the  awards. 

The  Council  has  apjiointed  Mr.  W.  Elsdon  Dew  to  be  the  Local 
Hon.  Secretary  and  Treasurer  of  the  Institution  for  the  Transvaal, 
in  place  of  the  late  Mr.  J.  Hubert  Davies. 

A  Committee  has  been  appointed  to  arrange  for  sectional  meet- 
ings for  the  reading  and  discussion  of  papers  on  Wireless 
Telegraphy.  The  members  of  the  Committee,  in  addition  to  the 
President,  are  Major  E.  A.  Barker.  Mr.  C.  Bright,  Dr.  W.  H.  Eccles. 
Prof.  G.  W.  0.  Howe.  Mr.  W.  Judd,  Prof.  E.  W.  Marchant.  Major 
.J.  Erskine-Murray.  Capt.  H.  R.  Sankey.  Mr.  J.  Sayers,  Major  T.  V 
Smith,  Mr.  A.  A.  Campbell-Swinton,  Mr.  J.  E.  Taylor,  and  repre- 
sentatives of  the  Admiralty.  Air  Ministry,  and  War  Office. 

A  preliminary  Committee  is  engaged  in  drawing  up  a  draft 
Memorandum  and  Articles  of  Association  for  a  proposed  Society  of 
Radiographers,  to  ensure  that  only  adequately  trained  radio- 
graphers are  employed  in  electromedical  work,  and  to  promote  the 
science  and  practice  of  Radiography.  The  Committee  comprises 
Mr.  C.  H.  Wordingham,  Mr.  J.  S.  Highfield,  Mr.  A.  A.  Campbell- 
Swinton.  and  Dr.  R.  M.  Walmsley,  nominated  by  the  Institution  ; 
Dr.  R.  Knox.  Dr.  C.  R.  C.  Lyster,  Dr.  S.  Melville,  and  Dr.  E. 
Hernaman-.Iohnson.  nominated  by  the  British  Association  of  Radio- 
logists and  Physiotherapists  ;  and  the  following  radiographers  : — 
Messrs.  F.  E.  Doran.  G.  F.  Westlake,  H.  Henry,  and  W.  Turner. 

The  twelfth  list  of  the  Roll  of  Honour  of  the  Institution  appears 
in  the  Jminuil  for  February. 

Diesel    Engine   Users'   Association Further  additions   to  the 

membership  of  the  Association  were  announced  at  the  meeting 
held  this  month.  Notice  was  given  that  at  an  early  meeting  a  paper 
was  to  be  read  by  Mr.  Geoffrey  Porter  on  the  subject  of  engine 
wear,  the  discussion  of  which  should  prove  to  be  useful  and  in- 
structive. Owing  to  his  serious  illness,  Mr.  C.  T.  Bullough  was 
prevented  from  stating  his  experience  in  connection  with  his 
system  of  electrically  heating  tar-oil  fuel.  An  interesting  announce- 
ment was  the  formation  of  a  French  .\ssociation  of  Manufacturers 
and  Tsers  of  Internal  Combustion  Engines,  and  the  suggestion  that 
the  two  Associations  should  co-operate  in  promoting  the  interests 
of  users  and  manufacturers  of  heavy-oU  engines.  The  subject  of 
the  allowance  for  depreciation  in  connection  with  income-tax 
assessment  purposes  for  Diesel  and  semi-Diesel  engines  is  again 
receiving  the  attention  of  the  Committee.  A  discussion  took  place 
on  the  definitions  of  Diesel  and  semi-Diesel  engines  respectively. 
Draft  definitions  were  submitted,  with  suggestions  and  proposed 
modifications. 

Chief  Technical  Assistants'  Association.— The  annual  general 
meeting  of  the  above  Association  was  held  on  the  8th  inst. 
The  retiring  chairman,  Mr.  H.  F.  J.  Thompson  (Battersea), 
reviewing  the  work  of  the  past  year,  referred  to  the  kindly 
assistance  of  Mr.  C.  H.  Wordingham.  C.B.E..  President  I.E.E..  in 
bringing  the  C.T.A.A.  and  the  E.P.E.A.  together,  with  the  result 
that  the  members  of  the  former  decided  to  join  the  latter  for 
protective  purposes.  An  eminent  engineer — one  who  -always  had 
the  welfare  of  the  assistants  at  heart — had  told  him  that  it  would 
be  in  the  interests  of  all  concerned,  if  these  fectional  organisations 
would  band  together  and  form  one  large  protective  association, 
but  it  must  be  done  quickly.  Mr.  Thompson  hoped  that  all 
engineers,  of  whatever  rank,  would  follow  that  advice,  and  join 
the  E.P.E.A.  He  regretted  he  had  not  permission  to  publish  the 
name  of  the  engineer  referred  to.  becaufe,  if  he  could,  he  was 
sure  that  it  would  result  in  the  enrolment  of  a  number  of 
engineers  who,  for  some  reason  not  quite  understandable,  were 
holding  aloof,  to  the  detriment  of  themselves  and  others.  The 
jnaia  object  of  the  C.T.A.A.  was  to  hold  debates  on  subjects  directly 


connected  with  electricity   supply,  and   some   very  useful  papenj 
had  been  read  and  discussed  during  the  past  year. 

The  new  chairman,  Mr.  J.  H.  Parker  (.vice-president  E  P.E.Aj, 
referred  to  the  good  work  done  by  Mr.  Thompson  in  advisiug  ttn 
members  to  join  the  E.P.E..\.  In  the  near  future,  he  said,  many 
occasions  would  arise  in  which  unity  would  be  essential  to  safe- 
guard their  interests,  and  therefore  he  trusted  that  all  electricity 
supply  engineers  would  get  together  at  once  and,  if  the  E  P.E.A. 
did  not  come  up  to  their  ideals,  endeavour  to  make  it  so  He  al« 
mentioned  the  good  work  done  by  3Ir.  MacVlister  as  hon,  secretary, 
since  the  formation  of  the  C.T.A.A.  some  six  years  ago  ;  he  WM 
sorry  to  hear  he  was  relinquishing  that  oflice.  but  he  had  a  good 
successor  in  Mr.  Thompson,  who,  together  with  Mr.  MacAlistet, 
was  responsible  for  the  formation  of  the  C.T.A.A.  The  following 
officers  were  elected  for  the  ensuing  year  :  Chairman,  Mr.  J.  H, 
Parker  (Croydon)  ;  vice-chairman.  Jlr.  .\.  P.  MacAlister  (IslingtonJ; 
hon.  secretary.  Mr.  H.  F.  J.  Thompson  (Battersea)  ;  executive 
committee.  Mr.  J.  T.  Baron  (St.  Pancras),  Mr.  W.  Young  (Stepney). 
Mr,  E,  R.  Ingram  (Poplar). 

The  Institution  of  Automobile  Engineers.— The  ninth  meeting 
of  the  session  will  be  held  on  Wednesday,  April  2nd,  at  the  RoYAU 
Society  of  Akts.  at  8  p.m.,  when  Mr.  Carl  Opperman  will  read  i 
paper  on  "  Electric  Vehicles."  Cards  of  invitation  to  the  meeting 
may  be  obtained  by  those  interested  in  the  subject  on  application 
to  the  Secretary  of  the  Institution  of  Automobile  Engineers, 
28,  Victoria  Street,  London,  S.W.  1.  A  further  meeting  will  al^ 
be  held  at  the  Chamber  of  Commerce  Hall,  New  Street,  Bii- 
mingham.  on  the  following  day.  viz.,  Thur.sday,  April  .Srd,  ^ 
1:M\  p,m.,  when  Capt.  G.  Smith-Olarke  will  read  a  paper  entitled 
"  Some  Notes  on  Petrol  Flowmeters  and  the  Calibration  of  Car- 
burettor .lets."  Cards  of  invitation  to  this  meeting  may  also  b« 
obtained  as  above. 

High-Speed  Steel. — At  a  meeting  of  the  Allen  WeSi 
Engin'Eeri.no  Society,  held  at  the  Brighton  Technical  College, » 
lecture  was  delivered  by  Mr.  T.  Shawcrosa,  manager  of  the  Crucible 
Steel  Department  of  Messrs.  Armstrong,  Whitworth  k  Co.,  Ltd..  on 
the  present-day  development  and  ])ractical  api)licatioii  of  high; 
speed  steel.  There  was  an  attendance  of  about  2'iil.  Mr.  Shaw- 
cross  described,  with  the  aid  of  lanterji  slides  and  exhibits,  exactlj 
how  high-speed  tool  steel  ha<i  been  developed  to  its  present  pitch  o\ 
perfection  :  how  it  was  made,  and  how  it  should  be  useii.  The 
feature  of  the  lecture  was  the  introduction  for  the  first  time  tc 
British  engineers  of  a  new  hardening  process  for  high-speed  tool 
steel.  This  new  treatment  aroused  the  greatest  interest,  and  will 
be  of  the  first  importance  to  British  engineering  shops. 

Electric  Welding. — The  possibilities  of  electric  welding  as  »' 
commercial  proposition  were  dealt  with  by  Mr.  H.  W.  Wolton  in 
an  address  to  the  members  of  the  Birmingham  and  District 
Electric  Clur,  on  March  8th.  The  system  of  electric  weldings 
he  pointed  out,  might  be  divided  into  arc  welding  and  resistance 
welding.  The  amount  of  work  accomplished  by  the  former  ii 
factories  during  the  period  of  hostilities  covered  a  very  wide  field 
The  bodies  of  the  majority  of  the  submarine  mines  had  beet 
welded  together  by  this  means,  and  it  had  also  enabled  damage(: 
warships  to  be  repaired  very  quickly.  The  majority  of  steel  tire,- 
and  rims  for  the  Army  transport  departments  were  electricallj 
welded  during  the  war.  One  firm  supplied  approximately  tw< 
million  rims  of  various  sections  for  the  Allied  Armies,  the  wholi 
of  which  were  welded  by  the  resistance  method. 
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Central  Station  and  Tramway  Otlicials. — ^Ihe  Soiithampi 
tori  Electricity  (_)omruitte<;  has  leceived  the  i-esignaticm  o 
Mr.  H.  L.  -Mills,  for  many  years  deputy  electiical  engineer 
Mr.  Mills  has  served  thi-oughout  the  war  in  the  Navy,  ant| 
has  decided  to  remain  afloat. 

Mr.  Benj.amin  Hall,  assistant  borough  electrical  engineer 
and  tramways  manager  at  Keighley,  has  been  appoints | 
rolling  stock  superintendent  and  works  manager  and  engioee. 
to  the  Wigarv  C'oiTxiration  Tramway  Department,  at  i'SSd'-i 
year,  rising  to  M'iOO.  _  ^ 

Mr.  S.  L.  Pe,4UCE,  chief  engineer  and  manager  of  Mi 
Manchester  CJorporation  electricity  works,  received  the  orfg 
of  the  C.B.E.  from  the  King  at  Buckingham  Palace,  las| 
week. 

Mr.  George  Webster,  general  manager,  Eochdale  Corp<^ 
tion  trams,  wa.s  invested  with  the  O.B.E.  Order  by  the  Kint 
In.ol  week,  in  recognition  of  the  war  work  he  iierfonned- ii 
connection   with   the   jSiational  Shell  Factory,   Eochdale. 

Bradford  City  Council  has  authorised  the  Electricity  Ochd 
iiiittee  to  enter  into  an  arrangement  with  Mr.  J.  H.  ShaW 
the  deputy  city  electrical  engineer,  for  the  retention  of  hii 
i-ervices,  part  time,  for  a  period  of  t's\T:lve  months  fn» 
April  1st  next,  on  terms  to  be  agreed,  not  exceeding  half  tbi 
amount  of  his  present  remuneration. 

Major  H.  Rich.ardsox,  M.C,  has  now  been  deiiiobiIi.~< 
and  has  taken  up  his  duties  as  general  manager  and  engin< 
of  the  Dundee  electric  supply  department.  Major  Richard- 
resigned  his  commission  in  the  local  engineers  a  few  uloiii 
before  the  outbreak  of  war,  and  applied  to  be  rein&ta! 
immediately  war  broke  out.  He  was  gazetted  to  his  <- 
company,  and  aft«r  a  period  of  training,  proceeded  to  Fratu' 
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in  .June,  l'JJ.5.  He  has  been  coutinuously  on  active  service 
from  that  date  until  last  week. 

With  reference  to  a  notice  appearing  in  our  last  issue  re- 
garding a.ppointiuents  at  Bo'ness  and  Musselburgh,  we  should 
stat<?  that  Mr.  McCulloch  has  been  appointed  chief  assistant 
ti>  Mr.  H.  C.  Babb,  and  is  resident  in  Bo'ness,  but  Mr.  Babb 
still  retains  the  iX)sition  of  engineer  and  -manager  to  the 
Bo'ness- electric  power  station,  which  is  run  by  the  National 
Electric  C'onstniction  Co.  Mr.  Babb  is  at  the  same  time 
engineer  and  manager  to  the  Jluaselburgh  and  District  Elec- 
tric Light  and  Traction  Co. 

Mr,  S.  Cameron  Gibson  has  resumed  his  duties  as  borough 
electrical  engineer  and  manager  of  the  electricity  department 
at  Xuneaton,  having  now  been  demobilised  from  the  Navy. 

General To    mark   the  return   from    war   work    in    the 

fuse  shop  to  meter  work,  the  employes  of  Messi-s.  Fereanti, 
Ltd..  electric-al  engineers,  Hollinwood,  Manchester,  to  the 
number  of  about  -500,  enjoyed  a  fancy  ih'ess  masked  ball 
last  week.  The  guests  included  Mr.  and  Mrs.  Ferranti  and 
Capt.  Ferranti.  .\  pre.'sentation  of  a.  timepiece,  constructed 
as  a  model  of  a  Ferranti  electrical  meter,  -nas  made  to  Mrs. 
Ferranti,  and  a  miniature  model  of  a  Ferranti  power  trans- 
former was  pre.sented  to  Mr.  FeiTanti. 

Ml'.  E.  Bria.v,  of  .Morecambe,  has  been  appointed  chief 
electrical  engineer  tu  the  Idris  Hvdrauhc  Tin  Go.  in  the  Ipoh 
Province  of'Perak,  F.M.S. 

Mr.  C.  Martin,  who  has  been  connected  with  the  British 
\Ve.ninghous.e.  Co.'s  turbine  business  for  the  past  nine  years, 
has  resigned,  and  is  now  representing  Eraser  &  Chalmers 
Engineering  Works  (proprietors,  the  (jeneral  Electric  Co., 
Ltd.)  at  Electricity  Buildings,  Victoria  Bri.dge,  Manchester. 

Capt.  S.  Fi.  Mullard,  M.B.B.,  for  many  years  connected 
with  the  lamp  manufacturing  side  of  the  Ediswan  Co.,  has 
been  demobilised  from  the  E.A.F-.,  and  has  joined  the  "  Z  " 
Electric  Lamp  Manufacturing  Co.,  Ltd.,  of  Southfields,  as 
works  manager. 

Capt.  and  Acting-Major  G.  Hoopkr,  Devon  Fortre.ss  En- 
gineers (Electric  Lights  Company),  has  relinquished  his 
acting  field  rank  on  ceasing  to  be  employed.  Capt.  Hoopei^ 
IS  the  senior  captain  of  the  Electric  Lights  Companie.s  of  the 
Territorial  Engineers,  his  commission  being  dated  April,  1908, 
and  he  held  acting  field  rank  from  July,  1915. 

Lieutenant  C.  .L  Evans,  Glamorgan  Fortress  Engineers 
(Electric  Light  Company),  has  been  granted  the  acting  rank 
i>f  captain  whilst  employed  iu  the  command  of  a  company, 
and  Lieut,  and  Acting-Captain  H.  K.  Benson,  of  the  same 
"'orps,  has  relinquished  his  acting  rank  on  alteration  in  post- 
ing. 

!  Second  Lieutenant  0.  S.  Wait,  Tyne  Electrical  Engineers, 
has  been  promoted  lieutenant  .ifter  eighteen  months'  service. 

Lieutenant  and  -Acting-Captain  N.   Mansfield,  Hants  Por- 

■  tress  Engineers  (Electric  Light  Company),  has  relinqui.shed 
,his  acting  rank.  Lieuteiiant  W.  D.  G.  Wilson,  Essex  Por- 
tress Fjngineers  (Electric  Light   Company),    has  been   given 

the  acting  rank  of  captain  whiLst  comiuanding  a  company. 

■  On  Friday  evening  last,  at  the  Holborn  Restaurant,  a, 
iliuner  was  given  li,\-  the  .sales  organisation  >  !  the  We.stern 
Electric  Co.,  Ltd.,  North  Woolwich,  in  honour  of  Mr.  H.  M. 
Pease,  the  late  sales  manager,  who  has  now  been  appointed 
managing  direc,tor.  All  the  branch  office  managiers  were 
present,  and  a  very  enjoyable  evening  was  spent  under  tho 
chairmanship  of  Mr.  A.  T.  Turney.  The  toast  "  Oih-  Gue.'st  " 
was  proposed  by  Mr  P.  K.  Jewson  and  seconded  by  Mr. 
H.  H.  Markham.  The  musicjil  items  which  followed  wero 
exceedingly  good.  The  evening  was  concluded  with  a  pre- 
sentation tr.  Mr.  Pease  from  the- sales  staff. 

Mr.  0.  J.  Bdtterworth  has  been  appointed  assistant  to 
Messrs.  Stevenson  &  McGuflie,  consnlting  engineers,  Glasgow.- 

Roll  of  Honour.— Driver  W.  Collier,  R.G.A.,  who  has 
died  whilst  with  the  Army  of  Occupation  in  Germany,  was 
employed  on  the  clerical  staff  of  the  British  Westinghouse 
Co..  Ltd..  Trafford  Park. 

Obituary.— Mr.  C.  W.  Salter.— The  death  has  taken  place 
tiom  pneumonia,  at  the  age  of  24  years,  of  Mr.  Charles  Wil- 
liam Salter,  assistant  installation  ins{iector  for  the  South 
Staffs.  &  Worcestershire  Electric  Power  Co. 

Mr.  G.  H.  M\nn.— The  death  occurred,  on  Maxch  10th,  at 
Leeds,  of  Mr.  George  Henry  Mann,  aged  31.  heiid  of  the 
wireless  department  at  the  Leeds  Central  Technical  School. 

Mr.  E.  W.  Crosland.— The  death  has  occurred  at  the  age 

of  42  years  of  Mr.  E.  W.  Crosland,  a.ssistant  works  manager 

of  the  British  Insulated  &  Helsby  Cables.  Ltd.,  Helsby. 

'     Will.— Lieut.-Col.  E.  Matthey.  C.B.— The  late  Lieut.-Col. 

E.  Matthey.  C.B.   (Johnson.  Matthey  &  Co.),  left  ^.S4t-..7.tS. 


CITV     NOTES. 


In    his   speech    at    the    annual   meeting, 

M    p^**  ^^^  ™   London   on   March  I2th,  Mr,   W. " 

«        Ericss'on        M.  Crowe   (chairman  and  managing  direc- 

Wanufacfudng       for)  said  that  early  last  year,  at  the  urgeot 

wo.,  Ltd.  request  of  the  Post  Office,   they  gave  up 

,    ,  the   manufacture    of   mum'tions,    and    put 

f      tv     ^  energies  on  the  production  of  telephone  material 

li,        ""^nt.   nnd  such  a  chance  over  oould   not  he  done 

without  Ins.q  of  time,  and  consequently  of  monev.     This  turn- 


over had  helped  them  in  the  end,  as  they  were,  when  the 
amiistice  was  signed,  working  on  their  legitimate  business — 
telephone  work — and  this  had  certainly  given  them  some 
advantage  now.  The  result  was  a  satisfactory  one.  Since 
they  met  last  year  they  had,  at  the  request  of  the  Govern- 
ment, increased  their  works  considerably,  and  it  was  their 
intention  as  soon  as  circumstances  pennitted,  and  the  time 
was  suitable,  to  extend  still  further.  They  felt  that  the 
coming  demand  for  telephone  material  throughout  the  world 
justified  such  a  course,  and  they  were  looking  forward  to  a. 
busy  time.  As  they  knew,  the  company  was  not  heavily 
capitalised,  and  it  might  be  necessary,  in  order  to  finance 
the  proposed  extensions  and  those  just  completed,  to  make 
in  the  near  future  a  considerable  increase  iu  the  capital,  but 
they  had  not  yet  decided  w'hat  form  that  increase  would  take. 
The  raising  of  fresh  capital  might  not  have  been  necessary 
in  their  case  had  it  not  been  for  the  large  claims  made  by  the 
Government  for  excess  profits  iluty.  That  duty  was  simply 
eating  at  the  vitals  of  the  manufacturing  concerns  of  the 
country — particularly  those  companies  which  had  a  desire 
to  take  advantage  of  the  present  splendid  opportunities  for 
extending  their  business.  It  was  to  be  sincerely  hoped  that 
the  Government  would  make  some  reduction  in  the  duty  at 
an  ea.rly  date,  and  that  it  might  soon  be  given  up  entirely. 
There  were  reports  of  some  such  course  being  taken,  but  the 
fear  was  that  some  other  form  of  taxation,  which  might  be 
even  more  harmful  than  the  present  tax,  would  take  its 
place.  If  some  reduction  or  change  for  the  better  was  not 
made  it  must  be  expected  that  foreign  competition  would 
be  a  serious  menace  to  an  opportunity  such  as  the  country 
had  never  had,  and  might  never  have  again,  and  if  that 
opportunity  was  allowed  to  slip  they  would  certainly  not  get 
the  same  chance  again.  It  was  a  well-known  fact  that  the 
new  nations  of  Euroi^e,  which  were  being  created  chiefly  by 
the  help  of  England,  would  like  to  come  to  this  country  for 
their  supplies  of  goods  of  ahnost  every  kind,  rather  than  go 
elsewhere.  Formerly  those  countries  were  practically  sup- 
plied entirely  by  Germany,  and  if  we  could  not  supply  them 
now  they  would  go  where  they  could  be  supplied.  They 
must  have  the  goods,  wherever  they  came  from.  It  might 
perhaps  be  thought,  and  he  had  heard  it  stated,  that  those 
same  new  nations  were  so  poor  that  their  trade  was  not 
vvorth  cultivating,  but  such  a  thought,  if  carried  into  prac- 
tice, would  be  a  fatal  mistake,  as  they  were,  with  proper 
government,  nations  which  would  soon  recover  and  make 
good ;  and  not  only  the  new  nations,  but  also  the  nations 
(other  than  Germany)  which  a  few  months  ago  were  our 
enemies  and  were  in  arms  against  us.  Those  nations  were 
now  almost  as  much  at  enmity  with  Gennany  as  we  were, 
and  would  welcome  British  enterprises  to  their  countries. 
That  was  an  immen.'^e  question,  covering  every  department 
of  trade,  and  including  almost  every  country  in  the  world, 
and  particularly  thSse  countries  which  Germany  practically 
held  in  the  hollow  of  her  hand".  The  fear  was  that  our 
chances  of  grappling  with  this  great  trade  would  be,  to  a 
large  extent,  nipi>e<l  iu  the  bud  if  the  handicap  of  the  excess 
profits  duty  or  other  such  tax  was  to  continue.  Another 
menace  to  the  fine  i>i-o.spects  before  us  as  a  nation  was  the 
instability  of  laboui-.  which  apparently  could  not  be  de- 
l>ended  on  for  a  week  on  end ;  indeed,  scarcely  a  day  passed 
without  some  fresh  claim  or  threat  being  put  "forward.  Only 
a  few  weeks  ago  almost  every  business  in  the  country  wa.q 
affected  through  the  c-aprice  of  a  comparatively  small  number 
of  hot-heads  who,  against  their  own  party  leaders,  and  on 
a  paltry  question,  called  out  thousands  of  workers,  the  great 
majority  of  "whom  would  much  rather  have  been  getting  on 
with  their  work.  That  same  thing  had  taken  place  again  and 
again,  and  at  the  present  moment  was  more  threatening  than 
ever,  ,and  if  it  continued  the  fine  prospects  before  us  were 
to  go  elsewhere,  and  elsewhere  they  appeared  to  be  already 
going,  since  they  heard  of  one  big  firm  clearing  out  in  dis- 
gust from  Glasgow  and  setthng  in  Vancouver.  He,  for  one, 
did  not  wonder  at  it.  In  another  case  reported  in  the  news- 
papers, the  Agent-General  of  one  of  our  Colonies  sent  orders 
for  £750,000  value  to  the  States  because  of  the  instabWty 
of  labour  in  this  country-.  Then  the  reports  of  the  activities 
of  the  Americans  in  European,  South  American,  .\siatic,  and 
in  our  own  colonial  countries,  showed  that  they  had  got  the 
start  of  us,  and  they  were  to  increase  that  start,  if  we 
were  to  go  on  fighting  among  ourselves.  The  Labour  plea 
of  "  Not  enough  work  to  go  round  "  as  a  reason  for  shorter 
hours  was,  under  present  prospects,  surely  a  weak  plea. 
This  oouqtry,  as  they  had  seen,  had  the  chance  of  taking 
over  a  large  proportion  of  the  trade  formerly  held  by  Ger- 
many, in  addition  to  our  own  fonner  trade,  and  the  fact 
that  the  wholeworld  was  crying  for  goods  of  every  kind  was 
enough  to  show  that  such  a  plea  was  only  an  excuse  for 
making  trouble.  Not  only  should  there  be  enough  work  for 
all,  but  enough  for  years  to  come  if  labour  worked  day  and 
night.  At  the  present  moment  it  was  almost  impossiisle  t^ 
get  -work  of  any  kind  done.  House  repaiiing  or  decorating, 
clothina,  car  repairs — indeed,  any  class  of  work — they  found 
impossible  because  of  the  shortage,  of  labonr.  It  appeared 
to  him  that  something  must  be  done — and  that  immediately 
— to  remedy  the  present  state  of  unrest,  and  one  way  would 
be  for  the  workers  to  get.  an  interest  in  the  output  results 
of  their  respective  firtns.  H6  was  glad,  therefore,  that  ihe  . 
Government  had  appointed  a  committee  to  look  into  the 
question  of  a  general  all-round  scheme  of  profit-sharing,  or, 
■what  would  be  still  better,  a  bonus  on  output,  whereby 
every   manufacturine  concern   in    the  country   would   be  put 
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on  an  equal  fixitin;:— namely,  that  there  shuuUl  oithor  ho  ;i 
certain  percentage  of  the  profits  set  aside  for  the  workpeople 
and  divided  up  according  to  wagos.  or  in  some  other  equit- 
able way,  or  a  scheme  or  schemes  of  jwyment  on  output  re- 
sults which  should  he  stttlcd  and  paid  monthly.  By  mich 
st-heme^  the  workei-s  would  know  that  every  ounce  of  energy 
they  put  into  their  work  was  helping  their  own  po<.-kt>ts,  as 
well  as  the  pockets  of  t heir  employers,  and  the  pocket  of  the 
i-ountry  generally.  Several  compaDitw  already  had  sucJi  a 
scheme,  and  they  had  a  limited  scheme  working  at  their 
factory  at  Beestou ;  but  he  thought  it  would  be  equitable  and 
fair  if  it  were  made  general  and  compulsory,  so  that  one 
firm  would  have  no  advantage  over  another.  His  own 
opinion  was  that  the  better  way,  and  a  way  more  satisfactory 
to  the  workers,  would  bo  a  graduated  scale  of  payments  by 
results  depending  on  the  output,  and  an  intrea.sing  rate  for 
every  incre;ise  of  output.  What  the  coimtry  wanted  was 
output,  output,  and  again  output,  and  if  they  were  to  .seize 
on  to  the  opiwrtunities  now  before  them  it  was  first  of  all 
ontimt  thpy  wanted.  Tra<le  bred  trade,  and  output  bied 
output,  and  the  more  they  turned  out  the  more  would  be 
required.  The  cry  of  "  Not  enough  work  to  go  round  "  was 
absolute  nonsense.  What  they  wanted  was  rivalry  among 
the  workers,  and  they  should  be  paid  according  to  their 
ability  to  tm-n  out  work,  so  that  the  bei?t  men  shou'd 
get  what  they  deserved,  and  the  .slacker  or  incapable 
what  he  desened.  Why  should  a  man  with  ability  to  earn 
big  wages  be  handicaiu>ed  by  the  slacker?  .\nd  that  was 
in  reahtv  what  was  being  encouraged  under  present  niles. 
The  whole  trade  of  the  coimtry  was  suffering  by  such  rales. 
Did  the  workers  or  their  Unions  realise  what  they  were 
doing?  Only  the  other  day  he  heard  of  a  case  where  several 
British  firms  and  one  .American  finn  were  asked  to  quote  for 
certain  material.  The  British  firms  were  within  £-30  of  each 
other  on  a  £1,000  job.  which  proved  that  their  prices  were 
in  accordance  with  current  cos-ts  for  material  and  labour. 
The  American  firm  took  the  order  at  £900  less  than  the 
lowest  British  offer.  Then  it  was  .stated  only  last  week, 
before  the  Coal  Commission,  that  steel  was  being  offered  by 
.Vmerican  producers  at  prices  considerably  below  the  present 
cost  of  production  in  this  country,  and  still  the  British  work- 
men were  crying  for  shorter  hours,  which  meant  smaller 
output  and  greater  cost,  also  for  greatly  increased  wages. 
Those  cases,  and  many  others,  proved  tbat  the  i-ost  in  thi> 
country  was  already  too  high,  and  he  was  afraid  that  Labour 
would  realise  the  fact  when  it  was  too  late,  lie  trusted, 
therefore,  that  the  Government  would  take  the  question 
seriously  into  consideration.  Why  should  we  as  a  i-ountry 
play  dii-eetly  into  the  hands  of  America  and  .Tapan?  And 
this  wa.s  what  was  likely  to  haj^iJen  if  Labour,  and  he  wa.s 
afniid  Capital  as  well,  had  not  some  consideration  and 
mddenition. 

At  the  annual  meeting,  on  March  lltli, 
Hruce  Peebles  the  cbainnan,  Mr.  F.  E.  Andrew-,  said 
and  Co.,  Ltd.  that  now  that  the  war  was  virtually  over, 
he  might  state  that  not  very  long  after 
it  .started  they  rearranged  one  of  tbeir  shops  for  shell 
work,  and  by  some  small  additions  to  the  buildmgs  and 
a.ppreciable  additions  to  the  machine  toolSj.  were  able,  prai'- 
licallv  solely  with  female  labour,  to  turn  out  every  month 
with  regularity  a.  large  number  of  high  explosive  shells. 
.Vpart  from  this  they  had  been  engaged  since  the  early  days 
(if  the  war  on  great  quantities  of  p-arts  for  aeroplanes,  and 
subsequently  on  various  parts  for  tanks.  They  had  also  done 
a  considerable  amount  of  woi-k  for  the  -\dmiralty— especially 
hydrophones.  Their  main  output  had.  however,  all  along 
been  electrical  machinery  of  all  classes,  for  which  there  had 
lieeu  urgent  demand  for  all  the  extensions  and  new  works 
which  had  been  built  during  the  last  four  years.  They  hiid 
no  very  great  upheaval  to  grapple  with  in  their  .shops  in 
turning  over  from  war  to  peace  conditions.  Tn  the  past  a 
large  proportion  of  their  output  of  electrical  plant  had  been 
ilestined-for  exix)rt.  They  had  always  p-aid  special  attention 
to  this  part  of  their  trade.  During  the  war  this  esixirt 
business  had  been  almost  impossible,  and  had  practically 
disappeared,  but  it  was  their  intention  to  cultivate  it  even 
more  assiduously  in  the  future  than  in  the  past,  and  although 
they  had  great  competition  to  meet,  no  doubt  they  would 
achieve  their  purpose  and  obtain  their  fair  share  of  orders, 
not  only  in  the  Colonies  and  Dominions,  but  also  in  the 
foreign  countries  in  which  they  were  represented.  For  a. 
long  time  they  had  been  at  considerable  disadvantage  in  the 
works  owing  to  the  want  of  better  facilities  for  constmcting 
the  heavier  class  of  machinery,  the  demand  for  which  had 
been  increasing  rapidly.  Tlieir  large  new  shop  was  now- 
finished  and  able  to  relieve  the  congestion  in  the  main 
building  and  deal  satisfactorily  with  the  hydraulic  engineer- 
ing work  which  they  took  up  two  years  ago.  Tliey  had 
always  been  very  desirous  of  adding  some  special  liranch  of 
mechanical  engineering,  so  as  nut  to  be  entirely  dependent 
on  electrical  work ;  therefore,  when  this  was  brought  to  then- 
notice  bv  their  coUeaaue.  Sir  John  Cowan,  they  gladh 
availed  theraselves'of  the  opportunity.  The  new  department 
had  quite  reali.sed  their  expect  a  tif>ns.  It  had  already  made  a 
fair  profit,  and  would  add  to  the  general  stabihty  of  the 
company.  The  speaker  went  on  to  refer  to  the  reorganisa- 
tion of  capital  a<:count.  The  scheme  of  arrangement  was 
duly  confirmed  by  the  Court,  and  effect  was  given  to  it  in 
the  balance  sheet.  Owing  to  the  conditions  that  had  pre- 
vailed in  the  electrical  manufacturing  industry,  and  to  the 
fact  that  in  1914  the  company  wese  only  just  emerging  from 


their  dithculties.  they  had  a  bad  pre-war  standard,  and 
consequently  had  been,  and  were,  hard  hit  by  the  munitions 
levy  and  excess  profits  duty.  They  were  not  in  a  position  to 
consider  the  payment  of  a  dividend  on  the  ordinary  .shares; 
it  was  imiH-Rssiblc  to  do  so  until  the  Government  (le«ido<l 
on  its  (xilicy,  and  the  whole  question  id  war  tiixation  on 
industry  w.as  cleared  up. 

On    Monday    next,    at    the    River   Don 

Vickers,  Ltd.  Works.  Sheffield,  there  will  be  put  before 
an  extraordinary  general  meeting  of  this 
company  several  resolutions  under  which  it  is  ju-oiK-v.sed  to 
increiise  the  capital  to  £'2ti..JlKJ.(ii.Ki  by  the  creation  of  C.iUKi.Utt 
new  ordinary  shares  of  £i  each  and  7.1X10,000  cumulative, 
preference  shares  of  £1  each.  The  company  has  is.stie.d  a, 
circular  explaining  that  the  main  object  of  the  resolutions  is 
lo  place  the  company  in  a  position  to  give  effect  to  an  offer 
which  has  recently  been  made  to  the  Metropolitan  Carriage, 
Wagon  \-  I'"inance  Co.,  Ltd.,  to  purchase  shares  in  that 
cx>mpany  in  exchange  for  .shares  in  Vickers,  Ltd.,  or  in  the 
altornativ*'  for  ^cash.    The  circular  reads:  — 

■'The  chief  reason  for  proposing  this  arrangement  is  tlio 
fact  that  the  relations  of  Vickers,  Ltd.,  with  the  Metropolitan 
Co.  are  already  so  closely  linked  that  it  is  very  desirable,  and, 
indeed,  almost  essential,  in  the  .best  interests  of  the  two 
companies  and  of  the  trade  of  the  country  as  a  whole,  that 
the. two  undertakings  should  come  under  one  <'ontrol,  so  as 
to  realise  to  the  full  the  obvious  advantages  of  joint  working 
and  .sales  organisation.  The  two  companies  have  very  la.rg<5 
common  interests,  not  only  in  the  British  Westmghouso 
Eleetric  &  Manufacturing  Co..  Ltd.,  but  also  in  other  ele<-- 
trical  and  engineering  undertakings. 

"  The  terms  on  which  it  is  proposed  that  the  transaction 
should  be  carried  out  are  that  the  shares  of  the  Metropolitan 
Co.  should  be  transferred  in  exchange  for  ordinary  sliares 
in  Vickers.  Ltd..  and  shares  of  the  proposed  new  cumulative 
preference  issue  in  the  following  ratio  : — 

For  each  ordin.-iry  sh.jre  of  Ihi^  Metropolitan  Co.  3s  ordinary  sharus  and  9 
new  preference  shares  of  £1  e-ach  in   Vickers,  Ltd. 

For  each  "  .-X  "  preference  share  of  the  Metropolitan  Co.  1  new  preference 
share  in  Vickers,  Ltd. 

For  each  "  B  "  preference  Nhare  of  the  .Metropolitan  Co.  li  new  preference 
sfiarcs  in    Vickers.    Ltd. 

"The  otter  includes  an  option  to  the  holders  of  the  shares 
of  the  Metropolitan  Co.  to  receive  cash  instead  of  shares  of 
the  Vickers  Co.  at  the  rate  of  95s.  for  each  Metropolitan 
ordinary  share.  20s.  for  each  "  .A  "  preference  .share,  and 
•i2s.  fid.  for  each  "B  "  preference  share.  It  is  a,  conihtion 
of  the  offer  that  it  is  accepted  by  holders  of  not  le.ss  than 
T;')  per  cent,  of  the  Metropohtan  ordinary  .shares.  It  is 
expected  that  the  shareholders  of  the  Metroi»litan  Co.  will 
to  a  large  extent  elect  to  receive  the  shares  of  the  Vickers 
Co..  but  in  view  of  the  option  given  to  them  lo  take  cash, 
provisional  arrangements  have  been  ma<le  for  underwriting 
the  whole  of  the  proposed  new  issues  at  a  commis.?ion  of 
1  per  cent,  on  the  price.  The  directors  have  decided  to  give 
the  shareholders  of  Vickers.  Ltd..  the  opportunity  of  sub- 
scribing for  so  much  t)f  the  new  capital  as  may  not  be  taken 
in  exchange  by  the  ordinary  shareholders  of  the  Metropohtan 
Co.!  at  the  piice  oLOys.  for  the  block  of  IJ  ordinary  and  2 
new  preference  shares.  Treasury  pennission  has  been  given 
for  the  issue  of  7.000,000  £1  cumulative  preference  shares 
and  :').l(H).0(i0  £1  ordinary  shares  necessary  for  caa'rying  out 
the  iHircha.se.  Four  of  the  directors  of  the  Metropolitan  Co. 
will    join    the   Vickers  Board." 

.At  the  annual  meeting,  on  March  11th, 
Metropolitan       the  cbainnan    said  that  the  revenue   from 

Llectric  Supply     sale  f>f  current  increased   by  9  i^er  cent., 
Co.,  Ltd.  and  the  units  .',old  by  6  per  cent.     The  in- 

crease in  revenue  was  due  to  the  increases 
wliicli  they  had  made  in  conjunction  with  all  other  electric 
•■u|>ply  undertakings  to  meet  enhanced  costs.  They  had  taken 
the  opportunity  to  standartUsc  further  the  rates  for  the  dif- 
leri'iit  classes  of  lighting,  heating,  and  power.  Progress  had 
on  the  whole  been  satisfactory.  Since  the  clo.se  of  the  year 
the  units  generated  had  sho-n'n  some  decrease,  but  the  weekly 
ficures  .showed  that  this  -n'as  being  gradually  made  up.  If 
(he  present  labour  unrest,  was  settled  in  a  concthatory  manner 
and  industry  was  permitted  to  produce  with  the  same  in- 
tensitv  on  behalf  of  ]->eace  as  in  the  w.ar-time.  the  demand  for 
electricity  would  quickly  overcome  the  temporary  decrease 
consequent  uoon  the  change-over,  and  would  be  limited  only 
by  the  capacity  to  supply.  Their  distribution  svstem  in  the 
western  area  was  already  fully  loaded,  and  if  they  were  to 
meet  next  winter's  demand  they  would  have  to  spend  sub- 
stantial f-apital  on  main-laving,  and  probably  on  the  iristalla- 
tion  of  further  plant  at  Willesden.  Costs  of  production  in- 
creased by  £18.000  with  fewer  units  generated.  The  prin- 
cipal increase  in  coal  prices  only  came  in  the  second  half 
i>f  the  year.  The  coal  position  had  caused  them  considerable 
.-inxietv,  but  the  strenuous  efforts  of  the  executive  had  pre- 
sented any  teninorary  diminution  of  supply.  He  hoped  that 
■is  a  result  of  the  Commission  now  sitting  the  apparent  ina- 
pas,se  would  be  bridged  over;  if  not  there  -nould  be  a  national 
calamity  b-y  which  everv  industry  and  individual  mnst  neoes- 
sajOy  suffer.  Tn  referring  to  the  advances  in  wages  and  in 
the  salaries  of  technical  staffs,  the  speaker  said  that  these 
a-wards  and  acreementp  increased  the  costs,  and  the  customer 
mnst  realise  that  the  companies  must  make  V)me  correspond- 
ing increase  in  the  charge  for  electricity.  He  would  suggest 
to  the  working-man  that  he  should  be  satisfied  with  the  hours 
which  had  now  been  granted,  and  the  rates  of  pay  which  had 
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been  agreed,  and  s-cltle  down  to  give  the  coiTesponding  value 
in  the  work,  so  that  British  industry  might  prove  that  it 
could  hold  and  enlarge  its  placo  in  the  industry  of  the  >vorld. 
It  was  only  by  the  means  of  greater  productivity  and  saving 
that  the  condition  of  the  working  man  could  bo  improved, 
and  ho  should  seriously  consider  the  ellect  of  further  de- 
mands which  might  cripple,  or  at  least  retard,  the  develop- 
ment of  industry,  and  which,  if  conceded,  would  have  the 
immediate  boomerang  eft'ect  of  causing  increase  of  unemploy- 
ment and  the  consequent  lowering  of  wages.'  The  principal 
capital  expenditure   of   the   year   was   for   the  new    Babcock 

-boilers  and  the  foundations  for  tire  new  4.000-kw.  turbine 
which  was  about  to  be  installed  at  W'illesden.  The  accounts 
of  the  Uxbridge  A-  District  Co.  made  a  vei-y  .-iatisfactoi-y  show- 
ing. There  was  a  dividend  un  the  ordinary  shares,  and  the 
prospects  were  good.  It  woulrl  undoubtedly  prove  a  valuable 
adjunct  to  the  company's  development  in  its  western  area, 
which  was  one  of  considerable  promise.  In  discussing  the 
povernment  elcotriiKy  supply  scheme,  the  chaiiToan  .said 
that,  whiiti  \,'i  iiii^^lii  ha^ppen.  it  was  almost  unavoidable  that 
T/ondon  iiiu~i  In-  iuMtcd  as  an  area  by  itself,  as  the  problem 
was  a  .-ii.ieiuil  one,  and  it  waiS  quite  a  moot  point  whether  it 
would  not  he  better  for  the  municipal  enterprises  on  the  one 
hand  ami  the  supply  companies  on  the  other  to  amalgamate 
their  interests  under  two  separate  bodies  or  boards,  con- 
trolling and  atlministering  the  districte  which  they  at  pre- 
sent supplied,  inter-conneeted  where  necessary,  so  that  bulk 
supply,  as-  and  when  required,  could  be  given  by  one  to  the 
other.  In  thLs  matter  the  London  companies  were  acting  in 
concert.  One  of  their  directors,  Mr.  George  Balfour,  was  a 
member  of  the  House  of  Commons.  The  si)eaker  paid  a 
tribute  to  the  splendid  services  of  the  general  manager.  Oapt. 
Reudell,  the  chief  engineer,  Mr.  Markby,  and  the  secretaiy, 
Mr.  Hipwell. 

The  connections  at  the  end  of  1918  were 
Newcastle.        309,0.51  h. p.,  an  increase  of  11,972  h. p.   The. 
iipon=Tyne         pi'oht     was     i;34'2,394,     against     ^309,779. 
I;lectric  Supply     There  is  carried   to  reserve  for   plant  re- 
Co.,  Ltd.  newals     and     improvements     f  40,000,     as 
against  :£60,00U.    Including  £'8,468  brought 
forward,    i'310,862   is   available,    against    ±''257,'2]4   la.st   year. 
I>ebenture  and   loan   intere.st  absorbs  ±'7.5,611.   and   there  is 
put  to  reseiTe  for  special  depreciation  and  contingencies  other 
than  the  equalisation  of  dividends,   £60,000.     The  preference 
dividend   of  5   per  cent,   requires   £64.304.   and    the  ordinary 
divich'iid  of  8  per  cent.,  subject  t«  tax  (as  last  year),  £69,458. 
Tliere  is  to  be  carried  forward  £41,4'28.  against  £8,468  brought 
in.      It    has   been    considered   advisjrblc   in    view   ol  pa-esent 
conditions    to  eari'y    forwaxd    a   larger   amount    to   the   cur- 
rrnt    year,   to  be  alloc-ated  later  as  may  be  found  necessary. 
l''.'s,740  ex[)end€d  on  renewals  and  imjirovements  during  19i.S 
lias  been  charged  against  reserve  for  plant  renewals  and  im- 
provements   account.      The  reserve    for   sl)ecial    depreciation 
and  contingencies  stands  at  £3.50,245,  after  charging  the  costs 
and  exi>enses  of  the  Issue  of  shares  made  by  the  company  in 

October  la.&-t.  and  of  the  issue  of  .shari's  and  debentures  of  the 
Tees  Power  Station  Co..  Ltd.  The  revenue  of  the'  year  \\as 
adversely  affected  by  the  general  dislocation  of  trade  in  the 
district  which  followed  the  cessation  of  hostilities.  The  addi- 
iiniKiI  capital  exi>enditure  for  the  year  was  £467,169.  and 
ii'l'rrsented  further  extensions  at  Garville  and  T)unston  power 
Mm  I  ions  and  of  the  company's  distribution  system.  The  issue  of 
."iiwi.llOt)  (irdinary  shares  of  £1  etich  offered  to  the  public  at  a 
piriniuni  of  6d.  )>er  share  was  largely  over-subscribed.  Pre- 
f'Tcntial  allotntents  were  made  to  the  shareholders  who  ap- 
l>hi'd.  Mr.  A.  Boniiin.  of  Newcastle,  has  been  appointed  a 
diii-rtor.     Annual  meeting:  March  25th. 

At  the  annual  meeting,  on  March  lltb. 

Nottiiig  Hill       Mr.  A.  E.  Franklin  said  that  though  the 

lilectric  Lights     revenue  increased   £1.340,  the  gross  profit 

in>5  Co.,  Ltd.       slujued  a  reduction  of  £4,254,  largely  due 

ti>   the  extra-  cost  of   labour.     The  rate  of 

w.iges  liad   iucicascd   between   100  and  2<I0  per  cent,   during 

.  the  war,  and  there  was  now  no  man  in  the  company's  employ 

who  received  les,s  than  £2  per  week  tibove  his  wages  in  1914. 

.  The  j)rice  to  the  consmnei'  was  raised  to  7d.  from  the  March 

quaii,er.    and    to    8d.    during    the  last    quarter-   of    the   year. 

With  this,  but  foi-  the  Household  Fuel  and  Lighting  Order, 

the  accounts  would  have  shown  a  result  equivalent  to  former 

yetirs.     If   the   order   was   removed   in   the   near   future    the 

output  should  increa.se  sufficiently  to  meet  the  additional  cost 

of  production,   but  he  could   not  speak   with   any   certainty 

in   view   of  the   doubtful    position    with   regard   to  the  cost 

of  coal  and  labour  generally.     The  chairman  refen'ed  to  the 

threatened   strike  at   Ijondnn    power  stations  as  follows  :  — 


to  each  holder  was  £27,  which  would  be  reduced  to  £24  per 
holder  if  the  insirrance  companies  were  eliminated,  less  than 
10s.   a  week  apiece. 


.\l    tlie   lost 
•ould    be   given    to   users    of 
'ill.  <-vrn  had  .-»  stril<e  been 


ttle 


protection 
.1  itri.    -iir.nr     is    to  those   of    water    and    gas. 
.lit.  iii|iT.   i,    1    li.  Iii^\e  it   would   have  been  possible 
IK  to  liave  carried  out  our  obiig.Tlion   to   the  public,  and   to  have  continued 
upply    of    electricity.      .\t    practically    nil    the    generatini;  stations    in    the 
iiipolis    the-  workmen    were    quite   loial    to    their   employers,   and    it    is  very 
iKiful  whether  they  would  have  come'out.    The  majorityof  the  men  belong- 
ii.l;    to   the  Union   which    proposed   to   order   the   strike   are   engaged   in    wiring 
aitd    other    classes    of    emplovment    for    private    contractors,   and    are    not    con- 
nected  with    generating    stations.      It    would    seem,    therefore,    utterly    illogica! 
_  that  through    their    majority    in    the    Union   these   outsiders    should    be    able    to 
"shut    down    the   whole    of    the    electric    siipply    to 'London    when    the    workitien 
ernployed  in  providing   it  were  quite  content  to  continue  their  occupation.     We 
have   posted  .a   notice  In   our   works   expressing  our   appreciation   of   the   loyalty 
of  our  men  in  refusing  to  be  coerced  into  what  is  pronounced  by  the  Govern, 
ment    to  be    Illegal    proceedings. 

The  company's  capital  of  d620O,0OO   was  divided  among-st 
416  holders,  and  the  average  amount  distributed  per  annum 


Automatic  Telephone  Manufacturing  Co.,   Ltd. — Suppie- 

iiientmg  our  brief  reference  of  last  week,  the  report  for  1918 
states  that  the  profit  was  £43,781,  plus  £11,.5.50  brought  for- 
ward. Directors'  fees,  £2,450;  depreciation  on  patents,  good- 
wdl.  buildings,  plant  and  machinery,  £8,000;  preference 
dividend,  £12,0<X);  dividend  of  6  per  cent,  (less  tax)  on  the 
oi'diuary  shares,  £21,600;  carry  forward,  £11,282.  During 
the  first  part  of  1918  the  company  txmtinued  to  supply  the 
(iovernment  with  considerable  quantities  of  munitions  of 
\var,  but  about  the  middle  of  the  year  orders  dropped  oft, 
and  aiTangements  had  to  be  made  for  the  cessation  of  muni- 
tion supplies  and  the  reorganisation  of  the  factory  for  tlie 
resumption  of  normal  business.  This  has  caused  the  com- 
pany considerable  loss  of  time  and  money.  The  company 
has  on  its  books  a  fairly  satisfactory  number  of  orders  for 
telegraph  and  telephone  equipment  which  will  keep  the 
factory  busily  employed  for  some  time  to  come.  Meeting, 
.March  24th. 

British   Insulated  &   Helsby   Cables,   Ltd. — According   to 

the  reiX)rt  for  1918,  to  which  brief  reference  was  made  la«t 
week,  the  profit  was  £288,280,  plus  £84,792  brought  forward. 
The  following  are  deducted  :  Directors'  and  debenture  trus- 
tees' fees  and  remuneration  to  works'  committee,  £6,280; 
interest  on  first  debenture  stock,  £22,-500;  interest  on  second 
debenture  stock,  £10,000;  preference  dividend,  £30,000;  de- 
preciation on  buildings,  plant,  machinery,  kc,  £25,000;  to 
reserve,  £50,000;  to  fu-st  mortgage  debenture  stock  redemp- 
tion account,  £5,000;  dividend  125  per  cent,  for  the  year  on 
the  ordinary  shares  (revised  capital);  carrying  forward,  after 
making  provision  for  estimated  liability  for  excess  profits 
duties,  £99.292.  'Whilst  some  departments  of  the  works 
have  been  exceptionally  busy  during  the  past  year,  others 
have  been  very  short  of  work.  The  capitalisation  of  £500,000 
of  reserves  has  been  carried  into  effect.  Meeting,  March 
24  th.. 

Brompton   &   Kensington    Electricity   Supply  Co.,  Ltd. — 

The  .revenue  account  shows  a  credit  balance  of  £18,487  for 
1918.  plus  £5,217  brought  forward.  £1.000  interest  on  loan 
to  the  Brompton  &  Kensington  Accessories  Co.,  Ltd.,  and 
other  items,  makes  £25,093.  There  is  put  to  credit  of  depre- 
cititiou  account  (restoring  it  to  £85,000)  £113,  to  reserve  fund 
(raising  it  to  £62,000)  £7.000,  and  after  paying  the  prefer- 
ence dividend  and  8  per  cent,  for  the  year  on  the  ordinary 
shares,  £2,276  remains  to  be  carried  forward.  The  connec- 
tions increased  by  18,843  (33-watt)  to  402,682;  customers  con- 
nected increased  fi-om  6,860  to  7,013;  gross  receipts  fell  from 
ctil.SMS  to  £5s.759:  expenditure  increased  from  £31,-580  to 
£10.272,  net  i-eceipts  fell  from  £30,319  to  £18,48'7;  average 
piicr  per  unit  advanced  from  4.05d.  to  4.13d.  Dividend  falls 
Ifom  10  per  cent,  to  8  per  cent. 

Bournemouth  &  Poole  Electricity  Supply  Co..  Ltd. — Mr. 

•T.  A.  Hosker.  at  the  annual  meeting' on  Slarch  13th,  said  that 
the  drop  in  dividend  from  6  per  cent,  to  5  per  cent.,  and  the 
■  ii'duced  ca.rry-ff)rward  were  due  to  the  Fuel  and  Lighting 
Restrictions  Order  and  the  increased  costs.  The  comjmny's 
liusiness  was  largely  lighting,  and  its  natural  sources  of  deve- 
lopment had  been  arbitraiily  cut  off.  The  increa.se  in  wages 
was  equal  to  76  jier  cent,  for  .skilled,  and  96  per  cent,  for  un- 
skilled labour.  They  had  increased  the  rates  to  consumers 
by  a  further  5  per  cent.,  and  on  January  1st,- 1919,  another 
increase  of  SJ,  pei'  cent,  came  into  operation.  When  'the 
restrictions  were  removed,  as  he  hoped  they  shortly  w?ould 
be,  there  would  be  a  great  increase  in  the  demand  for  current, 
tind  they  would  have  a  free  hand  to  connect  new  consumers 
ami  develop  the  busine.-?s  on  the  usual  progressive  lines. 

Simplex  Conduits,  Ltd. — ^"The  date  of  the  ending  of  the 
financial  year  has  been  changed.  No  balance-sheet  has  been 
taken  out  m  respect  of  the  working  of  the  company  for  1918. 
The  next  report  and  accounts  will  cover  the  period  dating 
from  Januai-y  Ist.,  1918,  to  .July  .31st  nest.  In  order  to  bring 
payment  of  dividends  into  lino  with  the  new  arrangement 
(sitvs  the  Financial  Times)  an  interim  dividend  will  be  paid 
for"  the  seven  months  ended  July  31st,  1918,  en  the  ordinary 
shares  at  the  rate  of  20  per  cent,  per  annum,  free  of  tax, 
pro  rata  for  the  seven  months. 

British  Aluminium  Co.,  Ltd. — Profit  for  1918,  including 
amount  brought  forward,  after  making  provision  for  excess 
profits  taxation  and  tax,  and  after  charging  amounts  required 
for  service  of  prior  lien  debentures  and  debenture  stock, 
£249,416.  To  depreciation  £70,000;  £70,000  to  reserve  fund. 
Final  dividend  on  the  ordinary  .shares  at  the  rate  of  12  per 
i:ent  i>er  annum,  making  10  per  cent,  for  year,  carrying  for- 
ward £31,380. 

Midland  Electric  Corporation  for  Power  Distribution.— 
Dividenti,  6  per  cent,  on  ordinary  shares  for  year;  £5,000  to 
reserve;  £500  to  debenture  stock  redemption  account;  £4.275 
written  off  expenses  of  issues  of  debentures  and  shares  during 
construction;  £11,008  for  depreciation  on  plant,  machinery, 
&e. ;  £21,989  foi-ward,  subject- to  excess  profits  duty.  It  is 
proposed  to  authorise  an  increase  of  the  rate  of  dividend  on 
the  preference  shares  from  6  per  cent,  to  7  per  cent,  per 
iiniiiim. —financml  Times, 
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Direct  Spanish  Iclegrapfa  Co.,  Ltd. — Dividend  10  per 
cent,  per  aniuiin  on  the  pref.  t^bares.  less  tax.  and  one  of  <i 
per  eent. .  fiiv  o!  tax.  on  the  ordinary  for  the  |>ast  half-year, 
making  5  per  cent,  for  the  year.  Also  a  bonus  of  '1  ivr  ivnt.. 
free  of  tax.  on  the  i>rdinary  for  the  year. 

Stewarts  &  Lloyds,  Ltd. — Dividend  2s.  per  sh.ire  and  .i 
bonus  of  (id.  per  share  on  the  deferred  ordinary  shares. 
£100,000  to  reserve;  X'TU.i.iOO  for  depreciation  and  excess 
profits  provision;  ±'10.000  to  employes'  benelit  reserve;  n\.r- 
ried  forward.  £]0(\.000. 

Electrical  and  Industrial  Investment  Trust  Co..  Ltd. — .A 

dividend  of  .5  per  cent,  is  to  be  paid  on  the  preferred  ordinary 
>hnres  and  i'lT.LSi  rarried  forward.  .\i'cording  to  a  financial 
paper  the  leM'rve  fund  ha.>i  been  reduced  from  f,S^^,795  to 
,i-n-.>.l60. 

Gateshead  and  District  Tram>va>s  Co..  Ltd. — Dividend 
on  ordinary  shares  for  the  year  liis.  jJer  share  and  a  bonus  of 
Ss.    per  share.    To  special  reserve  ;C15,726.    Cairy  forward 

.i'3,47S. 

Stock  Exchange  Notice. — The  undermentioned  securities 
have  boon  ordered  to  be  quoted  in  the  Official  List :  — 

>sorth  Metropolitan  Electric  Power  Supply  Co. — 259,980 
additional  6  per  cent,  cumulative  preference  shares  of  £1 
each,  fuUy-paid   (Nos.  340.(KU  to  599,980). 

Hastings    and    District    Electric   Tramways    Co.,    Ltd. — 

Dividend  6  per  cent,  on  preference  shares,  i'2,000  to  depre- 
ciation;  f2.tK.i0   to  suspense;   .-£1,086   forward. 

.Manila    Electric    Railroad   &    Lighting    Corporation. — .V 

dividend  of  H  per  cent,  for  quarter  ending  Mai'ch  31st  on 
common  capital  stock. 

South  Staffordshire  Tramways  Co.,  Ltd. — Dividend  4  per 
cent,   on  the  preference  shares. 


STOCKS     AND     SHARES. 

TUESD.iV    EVEXl.VG  . 

Stock  Exch.4nge  markets  •nill  be  in  a  better  frame  of  mind 
next  week.  Nothing  is  so  bad  for  them  as  suspense.  Hang- 
iiJC  uxKin  ^^hat  may  happen  at  the  end  of  this  week  in  the 
fjabour  world,  capitaJists^large,  medium,  smaJl — decide  to 
do  nothing  until  a  strike  is  declared  or  averted.  The  jwison 
of  uncertainty  has  crept  through  everything.  Other  coun- 
tiieh  are  similarly  tiied.  So  even  the  iwpularity  of  foreigner, 
is  on  the  wane,  and  ever.yone  says  he  wiU  wait  and  see. 

Home  Railway  stocks  had  a  special  and  peculiar  burden, 
above  the  Labour  pressure,  in  the  Parliamentai-y  Bill  for 
setting  up  a  Ministry  of  Ways  and  Communications  to  lie 
armed,  as  at  first  proposed,  with  such  autocratic  powers  as 
would  enable  luilway  nationalisation  to  be  effected  on  terms 
veiy  different  from  any  which  anticipation  has  dwelt  upon 
.since  Mr.  Winston  Churchill  fijst  casually  mentioned  the 
(iovemment's  intention  to  nationalise  the  railways  in  the 
near  future.  Monday,  night's  debate  on  the  Second  Reading 
■  J  the  Bill  has  left  a  good  deal  of  vagueness  in  the  air. 
Metropolitans  have  fallen  1,  Districts  i,  Underground  £1V 
shares  i,  while  the  market  in  steam  stocks  is  extremely  flat. 

Home  electricity  shares  are  amongst  the  steady  markets. 
Sunnise  is  busy  to  account  for  the  reason  why  some  of  the 
companies  were  able  to  increase  their  dividends  what  time 
others  had  to  reduce  theirs.  It  is  suggested  that  certain 
electric  light  undertakings  put  into  force  earlier  than  others 
theii;  powers  to  advance  the  price  of  theii-  current.  Infoi-med 
opinion  may  smile  at  this  explanation  :  we  quote  it  for  what 
it  may  be  worth.  Metropolitan  ordinary  shares  have  re- 
covered part  of  the  dividend  deducted  last  week.  Other-\\ise 
the  list  is  almost  unchanged.  Demand  for  Westminster  41 
I^er  cent,  preference  deserves  notice;  the  price  has  hardened 
to  4  5/16.  Xewcastle-on-Tvne  ordinarv  shares  are  firm  at 
2:3s.  3d.  on  the  report,  showing  a  rise  o"f  £33,000  to  i'342,40<3 
in  the  net  earnings.  The  divideivd  is  maintained  at  8  per 
cent.,  hut  the  carry-forward,  i'41,400,  is  .strengthened  by  tll.^ 
amount  of  the  extra  revenue  The  5  per  cent,  preference  ar<> 
lower  this  week  at  18s.  9d.  They  get  an  extra  dividend  when 
the  ordinary  shares  receive  over  8  per  cent. 

British  Electric  Tractions  are  down  to  46i  for  the  ordmarr 
ajid  '79  for  the  preference.  Manila  ordinary  advanced  to  95i 
Brazil  Tractions  are  better  at  ooi.  Asglp-Argentine  Trarn- 
ways  remain  weak  and  depressed.  Mexicans  are  disposed  to 
give  way  for  lack  of  practicaJ  corroboration  of  the  recen* 
hopes  that  affairs  will  qmckly  take  a  turn  for  the  bettei- 
under  pressure  from  the  newly-appointed  protection  com- 
mittees. 

British  Columbia  Electnc  stocks  have  been  depressed,  but 
show  a  sUght  tendency  to  rally  from  the  worst.-  Bio  Tram 
wavs  first  mortgage  bonds  at  93  and  Sao  Patilos  at  the  sai-ne 
prire  are  both  }  lower. 


Marconis  give  evidence  of  a  duller  tendency.  Canadians 
receded  to  14s.  6d.,  though  .\mericans  remain  steady  at 
29s.  9(1.  The  Eastern  group  is  strong,  Eastern  IJrdiuary  and 
filobes  both  being  higher.  Anglo-American  preii-rred  has 
improved  a  little. 

'llie  bigge-st  thing  of  its  kind  ever  attempted  in  this  coun- 
try is  the  taking  over  by  Vickers,  Ltd.,.  of  the  Metropolitan 
Carriage.  Wagon  it  Finance  Co.,  Ltd.,  particulars  of  which 
were  announced  this  week.  \\'hen  everything  is  cjimpleted, 
Vickei-s  will  have  a  capital  of  26*  milhon  pounds  sterling.  Th« 
Metn>politan  Wagon  Co.  has  a  large  interest,  with  Vickers, 
in  Britifh  Wcstinghouse  and  in  other  electrical  and  engineer- 
ing undertakings,  and  the  amalgamation  is  likely  to  be 
fraught  with  far-reaching  con.sequences.  The  immediate 
effect  has  been  to  bring  about  a  fall  in  the  price  of  Vickers 
and  a  ri.se  in  the  Wagon  shares.  Other  iron  and  steel  issues 
.ire  heavy  in  consequence  of  the  Lal>our  uncertainties. 

British  Insulated  it  Helsbys  have  given  way  2s.  6d.  to  2J 
on  the  reduction  in  the  profit  from  .t'o(v:i.i)ClO  to  nearly  ±'75.(X)0 
less.  The  earnings,  however,  are  higher  than  auv  shown 
prior  to  1915.  The  net  profit  of  .i'224.50O  is  A'45,000  less  than 
that  of  a  year  ago.  .\s  already  announced,  the  dividend  is 
to  be  maintained  at  T2J  per  cent.,  which  is  equal  to  the  25 
per  cent,  distributed  a  year  ago  on  half  the  present  capital. 
Para  Electric  ordinary  .shares  have  eased  off  to  5i,  in  .spite 
of  a  .satisfactory  meeting  on  Monday.  Telegraph  Construt'- 
lions  are  out  of  the  picture  for  the  moment,  but  the  market 
will  be  restored  in  the  new  shares  as  soon  as  the  reorganisa- 
tion rearrangements  are  complete.  Callenders  are  i  lower. 
Otherwise,  the  manufacturing  group  is  unchanged,  save  that 
Babcocks  gave  way  shan'ly  to  31  in  company  with  other 
concerns  of  this  kind.  The  rubber  list  is  quiet,  with  a  heavy 
tendency,  consequent  upon  the  langour  of  business,  and  in 
base-meta!  .=hares  there  is  little  doing. 


SHARE    LIST    OF  ELECTRICAL    COMPANIES. 
Hosra  Electricity  Companies. 

Dividend  Price 

• March  18,  Yield 

1917.  191S.  1919.     RiaeorfaU.      p.o. 

Brompton  Ordinary 10         8  78  —  jE6  16    7 

Charing  Cross  Ordinary     ....  4          4  3|  —  5  10    4 

do.       do.       do.       4J  Pret...  4J       4i  8|  —  6  13    4 

Chelsea B          8  3?  —  4    11 

City  of  London         8         8  12J  —  6    8    0 

do.       do.    6  per  cent.  Pret,  ..  6         8  10|  —  5  18    S 

County  of  London 7         7  11  —  673 

do.         do.     6  per  cent.  Pref.  6         6  10}  —  5  18    B 

Kensington  Ordinary          ....  7         6  6  —  B  16    8 

London  Electric        Nil      Nil  U  _  Nil 

do.       do.     6per  cent.  Pref...  6         6  S^xd  —  6  13    4 

Metropolitan 4         ^  8ixd  +  J  7  13  10 

do.          4*  per  cent.  Pref.    . .  4)4^  .81  —  6  18    6 

St.  James'  and  Pall  Mall  ....'.»         9  74  —  704 

South  London           6         6  8  —  6  13    4 

South  Metropolitan  Pref 7         7  20/6  —  fi  Ifi    7 

Westminster  Ordinary       ....  9         s  6J  _  6134 

Teleoraphb    and    Telkphonxs. 

Anglo-Am.  Tel,  Pref 6         6  99  -f  i  6    I    a 

do.            Del 14    83/fi  aij  —  7  13    0 

Chile  Telephone      8         8  74  —  668 

Cuba  Sub.  Ord 7         7  11  —  »6    7    4 

Eastern  Estension 8         8  16  —  *5    0    0 

Eastern  Tel.  Ord 8         8  161J  +  *  •4  19    0 

Globe  Tel.  and  T.  Ord 7         7  14jxd  -I- 2/-  M  16    7 

do.        do.        Pref 6         6  I0*xd  -I-.3/.  5  14    8 

Great  Northern  Tel.          . .        . .  22        22  82J  +  k  6  16    6 

Indo-European         13        13  58  —  6  12    0 

Marconi           20        20  4W  ■!-,>„  4    6    6 

Oriental  Telephone  Ord 10         l,".  "  2*  —     '  4    0    0 

United  R.  Plate  Tel 8         8  11  •6    17 

West  India  and  Panama    ..         ..  IS       1/3  U>  *3  15    0 

Western  Telegraph            ..        ..  8         8  I64  —  '4  14  10 

Home   Bails. 

Central  London  Ord.  Assented   ..44  63J  —  660 

Metropolitan 1          IJ  27  —1  4  12    7 

do.          District                     . .  Nil      Nil  a)§  —  4  Nil 

Underground  Electric  Ordinary. .  Nil      Nil  3J  —  I  Nil 

do.               do.        "A"        ..  Nil      Nil  9/6  —  Nil 

do,              do.       Income   .,4         5  95  —  *5    .%    3 

FOEEION     T&AMS,     4o. 

Adelaide  Sup.  6  per  cent.  Pref,   ..  6         6  48xd  —  6  11    4 

Anglo-Arg.  Trams.  First  Pref.     . .  6J      Nil  si  —  — 

do.           do.      2nd  Pref,        . .  —        —  8S  —  j  — 

do.           do.      6  Deb 6         6  fiSJ  —2  7    6    0 

Brazil  Tractions       —        —  55i  -f*  — 

Bombay  Electric  Pref 6         6  103  — '  6  117 

British  Columbia  Eleo.  Rly.  Pfce.  5         6  62J  -1  s    U    0 

do,               do.        Preferred  Nil     Nil  44  —  Nil 

do,               do.        Deferred  Nil     Nil  42  —  ■  Nil 

do.               do.         Deb.      . .  4i        4J  61x.l  —  6  19    i 

Mexico  Trams  6  per  cent.  Bonds..  Nu     Nil  624  —24  Nil 

do.          6per  cent.  Bonds..  Nil     Nil  63  —  Nil 

Mexican  Light  Common  , .        ..  Nil     Nil  38  —1  Nil 

do.            Pref Nil     Nil  .51  —  Nil 

do.            let  Bonds..        ..  Nil     Nil  67  — •_'  — 

MANUFACTtJRlNQ      COMPANIES. 

Babcock  &  Wilcox              ....  16        IS  3a  —  {  429 

British  Aluminium  Ord 10       10  1^  ~~  6    6    8 

British  Insulated  Ord 25        124  24  —  4  6  17    8 

British  Westinghouse  Pref.         . .  7A       74  2t^  —  6    3    0 

Callenders 25'      25  lOt'  —i  6    I  11 

do.        64  Pref 5/6*  51  —  6    3  10 

Castner-Kellner        25^     20'  3^^  6    18 

Edison-Swan,  "A  *'             ..         ..  —        —  19/.  

do.      do.    .'i  per  cent.  Deb.    . .  4         .s  744  —  H  14    3 

Electric  Construction        ....  in       10  1}  —  8    0    0 

Gen.  Eleo.  Pref k         e*  IM  -  6    6  10 

do.       Ord 10       10"  174  —  '6  14    3 

Henley 25       26  iA,  -  BSa 

,^0.    44Pref 44       «4  4  -  6  la    6 

Indla-Rnbber 10       10  17  —  'B  17    8 

Siemens  Ord —  6^'  ♦.<*    2    0 

Telegraph  Con 30       30  —  — 

*  DWIdends  paid  free  ol  Income  Tax. 
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NOTES    ON     ELECTRICAL    PRECIPITATORS/ 


By    ERNEST    EDGAR    THUM. 


The  Cotterell  process  has  been  a  godsend  to  more  industries 
than  to  metallurgical  plant  alone.  Early  developed  as  a 
method  to  mitigate  miiaa'noes  and  damaging  lumes,  it  wa.s 
soon  t'oond  tliat  the  deposits  had  considerable  value  ais  by- 
products. The  lateist  installations  as  an  integral  part  of 
manulaoturing  processes  pomt  the  way  for  an  even  greatei' 
sphere  of  application  and  usefulness.  Success  depends  upon 
many  different  conditions,  and  a  Urge  number  of  installa- 
tions are  pret-eded  oy  painstajdng  experiments  bo  determine 
the  be<st  way  to  clear  the  gases  of  their  impurities.  It  is 
extremely  difficult  to  predict  the  power  consumption,  voltage. 
velocity,  and  temperature  for  correct  operation  until  actuaJ 
preliminary  experimentation  has  been  completed  on  the  gas. 
The  [x>\\er  house  should  piieferahly  be  quite  cloee  along- 
side of  the  treater,  with  switchboard  and  windows  so  tur- 
lunged  that  the  eleetncian  oan  at  all  times  have  a  clean  view 
of  his  assistant  who  operates  the  knocking  mechanism  and 
watches  the  clearance  being  effected.  The  operating  plat- 
form should  be  strongly  and  thoroughly  illuminated  .-o  tha.t 
mutual  signals  may  not  be  interrupted  by  dajkness  i>r  foggy 
weather.  Should  such  a.  layout  be  impossible  for  valid 
reasons,  interiommumration  can  sa.tisfactoirly  be  maintained 
only  b>  telephone ;  receptacles  should  be  installed  at  a  num- 
bei'  of  paints,  readily  reached  by  short  lines  from  operator's 
head-sets.  By  means  <jf  call  beilLs  the  two  partners  may 
thus  get  into  intimat<_>  contact  without  delay.  As  a  safety- 
tirsrt  precaution  in  :i.ny  case,  intealocked  coloured  lights  on 
the  cii-cuit-openin '4  switch  at  ea*.'h  unit  should  indicate 
whethei'  the  high-tenadon  cum'ent  on  the  ti'eatej  is  on  or  off. 
The  operati<iii  il  the  treater  plant  will  be  lai'gely  adjusted 
by  the  appearance  of  the  exit  gases.  In  many  cases  an. 
excellent  recovery  of  values  is  effected,  although  the  visual 
clearance  is  poor;  thus  a  fair  visual  clearance  indicates  a 
satisfactory  recovery.  Therefore  the  method  is  not  only 
8imp|le  but  effective.  In  a  large  installation,  one  man  will 
continuously  be  watching  the  condition  of  the  gases  issuing 
from  the  treater  tubes.  Proper  iUumination  should  be  pro- 
vided so  as  to  permit  easy  observation  through  openings 
glazed  with  acid-resistant  panes,  the  illumination  extending 
to  all  portions  of  tftie  treator's  interior.  Observation  of  the 
gaa  as  it  issues  from  the  tubes  is  most  essential  when  the 
effluent  is  mixed  with  othei-  smoke  before  being  discharged 
from  the  chimney,  or  when  handling  hot,  humid  gases  whioh 
condense  a  cioud  of  water  pai-ticles  immediately  upon  mixing 
with  the  colder  outside  air.  Watohing  the  smoke  from  such 
chiimneys  evidently  is  of  limited  value.  In  all  cases  a  seriea 
of  projjerly  made  filtration  tests  is  the  last  resort  to  detennine 
^the  actual  efficiency  of  the  electrical  precipitator. 

For  the  pi'otection  of  both  the  man  and  the  treater  the 
plant  should  be  adequately  roofed — if  conditions  axe  such 
that  a  certain  temperatmie  of  gas  in  the  treater  must  be  ex- 
ceeded it  may  even  be  ijeoessary  to  house  it  completely 
during  the  winter.  Conditions  whicli  make  for  the  comfort 
of  the  opera.tors  will  in  neariy  every  caae  inure  to  the  benefit 
of  the  ))iant  operations.  Thus,  in  caise  the  draught  conditions 
aj-e  such  a«  to  require  the  ust^  of  a  fan  it  should  generally 
l)e  placed  beyond  the  treater  so  that  the  latter  will  operat*! 
as  a  "  b-uctdon  "  chamber  rather  than  a  "  pressure  "  chamber. 
Should  the  pressure  inside  a  treater  be  greater  than  atmoe- 
pheric,  fume  and  smoke  may  blow  out  through  the  seams 
and  openings — an  absolutely  gas-tight  job  would  then  be 
required.  Again,  aftex  shutfting  off  the  gas  previous  to  re- 
pairing a.  ti-eater  section,  the  atmosphere  in  a  suction  chambeir 
may  be  cleaaed  La  a  few  minutes,  much  more  rapidly  than 
if  it  were  under  pressure. 

If  each  section  of  the  treater  is  connected  to  its  individual 
electrii-.  supply  it  wdl  be  possible  to  operate  each  section 
independently  of  its  neighbours,  and  the  elec-trieaJ  conditions 
in  it  can  be  adjusted  to  secure  the  best  result*. 

Two  methods  of  generating  energy  are  in  vogue  :  First,  a 
large  a.c.  generator  of  propei'  j-ating  and  design  may  furnish 
enough  energy  for  the  whole  plant,  but  each  treater  section 
will  have  a  separate  transformer  and  its  own  rectifier  driven 
by  a  quite  small  synchronous  motor.  Included  in  this 
olassification  is  the  case  where  an  industrial  circuit  of  largo 
CB'pacity  supplies  the  tran-sformer-rectifier-treater  units.  The 
alternative  iNjwer-house  layout  requires  a  motor  generator 
and  rectifier  all  on  one  shaft,  the  alternating  current  neces- 
sary for  the  treateo"  miit  being  generated,  tran.sformed,  and 
rei^tified  entirely  independently  of  any  othe*  unit. 

Expei-unents  at  Anaconda  indicate  that  the  wave-form 
has  a  determining  effect  upon  the  efficiency  of  precipita- 
tion. Such  being  the  case,  commercial  electricity  whose 
chairacteri.stics  may  be  suddenly  distorted  by  outside  loads 
should  not  be  rectified.  However,  this  energ\-  can  be  used 
to  drive  a  .single-phase  generator  e.specially  designed  to 
produce  the  conect  waveform. 

While  the  first-mentioned  power  plant  is  somewhat  simpler, 
it  can  be  installed  but  little  more  ohea.ply  than  the  second 
when  propel-  induction  voltage  regulators  ai'e  included.  At 
most,  the  electrical  equipment  costs  but  15  per  cent,  of  the 
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totail,  and  it  is  falser  economy  to  install  unsuitable  machinerv'. 
Horn  gaps  may  be  used  to  assist  in  protecting  the  trans- 
former insula.tion,  set  shghtly  fmther  apajt  than  the  radius 
of  the  treater  pipes.  Ample  precautions  should  be  taken  to 
protect  all  transformers,  rectifiers  and  othea-  equipment. 
Permanent  series  resistances  in  both  high-  and  low-tension 
lines  are  effective  m  interrupting  oscillating  discharges  and 
limiting  short  ck-cuits.  Condensers  shunted  across  the 
gonei-ator  leads  are  also  useful  m  absorbing  sm-ges  reflecteil 
from   the  transformer  windings. 

It  is  well  to  have  all  the  electrical  maehinery  of  large 
capacity.  In  this  relation,  the  prehminary  investigations 
should  determine  particularly  the  electrical  characteristics 
of  the  precipitated  material,  since  it  has  been  shown  that 
the  resistance  of  the  gap  between  clean  discharging  and  col- 
lecting electrodes  may  be  lowered  as  much  as  50  per  cent, 
by  a  thin  non -conducting  deposit.  The  voltage  on  the  system 
must  then  be  lowered  in  order  that  heavy  arcs  may  not  trip 
the  circuit  breakers.  Such  discontinuous  dieleetncs  retain 
their  electrical  charges  and  ionise  the  surrounding  gases  if 
the  dielectric  constant  of  the  particles  be  large.  The  remedy 
is  to  make  the  deposit  conductive  by  humidifying  the  gas 
or  (in  case  corrosion  is  fea.red)  by  adding  a  conducting  dust 
like  carbon.  The  wave  form  of  the  rectified  current,  and 
to  a  less  extent  its  voltage,  is  adjusted  by  rotating  the 
rectifier   "  brushes  "   shghtly. 

Fig.  1  is  a  sketch  of  the  rectifiej-  now  commonly  used.  It 
consists  of  a  synchronously  rotating  disk  of  non-conducting 
fibre  or  composition  to  the  edge  of  which  are  riveted  the 
metalhc  quadrants  a  and  v.  Brushes  b.  d,  y,  and  z  ai'e 
metalhc  horns  symmetrically  fixed  in  a  movable  frame. 

It  will  be  seen  that  as  the  disk  rotates  the  quadrants  A 
and  v  alternately  connect  the  terminals  b  and  z  to  bnlshes 
d  and  t  respectively.  In  this  manner  unidireetional,  inter- 
mittent current  is  sent  to  the  wire  electrodes  in  the  pre- 
cipitation plant.  Reference  to  fig.  2  wiU  give  the  characteria- 
tice  of  the  current  sent  to  the  treater,   where  the  wave  is 


FiG.  1.— Wiring  Diagram  for  MECHANiriL  Rectifier. 


the  ordinary  sine  curve  representing  the  time-voltage  rela- 
tions of  an  ideal  alternating  current.  Segment  a  {fig  1)  collects 
the  troughs  of  tlie  waves  during  a  time  on  each  side  of  the 
minima  shown  by  dark  portions  of  the  curve,  while  the 
peaks  are  collected  a  half-period  later  by  segment  v.  If  all 
the  brushes  are  attached  to  a  frame  capable  of  being  rotated 
around  the  shaft,  turning  this  frame  cotmter-dockwise  will 
collect  the  current  at  an  earhei-  tune  on  the  increasing 
voltage  wave.  Fig.  3  .shows  the  jKxrtion  collected  in  darkened 
lines  as  before,  and  it  is  plain  that  each  impulse  .star-ts  at 
a  relatively  low  voltage,  rapidly  increasing  to  the  maximum, 
when  it  is  interrupted.  On  the  other  hand,  clockwise  rotar- 
tion  win  first  cateh  the  current  nearer  its  crest  voltage  and 
deliver  an  impulse  of  rapidly  decreasing  potential  (see  fig.  4). 

In  adjusting  the  treater  eleajance  it  is  common  for  the 
electrician  to  throw  the  brush-holder  to  one  Umit  of  its 
travel,  and  then  move  it  slowly  back  and  forth  until  his 
assistant  watching  the  clearance  signals  the  best  location. 
Then  the  appearance  of  the  arcing  of  the  rectifier  or  the 
reading  of  a  milliammeter  on  the  high-tensioii  line  is  relied 
upon  to  exhibit  variation  in  electrical  conditions  in  the 
treater.  Naturally  fine  adjustment  of  these  brushes  is  not 
essential,  since  changing  conditions  in  the  treaters  demand 
attention  from  the  operatives  at  intervals.  Since  the  part 
of  the  current  wave  propelled  toward  the  treater  depend.s 
upon  the  potenti;il  of  the  crest,  the  width  of  the  air  ga.p  and 
the  length  of  the  brushes  (as  well  as  the  angular  setting  ot 
the  latter),  it  is  evident  that  the  adjustment  of  the  position 
of  brushes  .sudi  aiS  .sketcied  in  fig.  1  wiU  greatly  altei-  the 
chad-acteristics  of  the  sparking  at  the  rectifier.  The  peak  only 
may  be  collected,  resulting  in  short,  snappy  arcs  at  the 
rectifier,  or  U«ng  fiaming  arcs  may  almost  envelop  the  circum- 
ference of  the  disk  when  commutating  long  portions  of  the 
wave.  The  latter  obviously  transmits  a  greater  amount  of 
energy  into  the   ti-eater. 

The  potential  wave  actually  existing  across  the  electrodes 
is  very  flat,  quite  ditferent  from  that  existing  at  the  brushes, 
since  "the  li-eater  acts  like  a  condenser,  and  discharges  very 
elowly   by  transport  of  charged   particloe. 
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The  amelteir  anoke  to  b*  cleaned  usually  flows  from  iv 
hopper  to  a  collecting  flue  through  upright  pipes  or  between 
parallel  sheets.  This  whole  structure  is  earthed.  The  no^a- 
tivfv  current  is  distributed  to  wires,  chains,  or  thin  pipea, 
Htrctched  by  weights  or  springs  through  these  collectors  amd 
accurately  centred  at  both  ends  by  latticed  frames.  These 
frames,  in  turn,  are  supported  by  cross-beams  extending 
through  openings  in  tJie  hopper  and  flue  walls,  there  i-e-sting 
on  proper  insulators  and  protected  from  accidental  contact 
by  a  ba.sket  or  "  pent-house."  Howevex,  it  is  not  desirable  to 
depend  upon  adr  seep;ige  to  keep  the  dust  from  gradually 
.•i«>ttliiig  on  tlic  insulators,  especially  in  case  the  gas  carries 
free  sulphuric  a«id  (as  do  copper-  converter  and  roaster 
gases). 

In  the  latter  case  a  treater  designed  to  catch  dry  dust 
iimst  oi>erate  at  a  temperature  above  that  of  any  considerable 
conden.sation  of  the  free  acid,  and  any  infiltering  cold  air 
would  speedily  deposit  a  tenacious  acddic  (ilm  upon  the  in- 
sulators, causing  earths  and  punctured  insulator  petticoats. 
In  such  cases  it  has  been  found  desirable  to  frame  a"  beam 
into  the  ends  of  those  supporting  the  latticed  fraanes,  which 
beam  will  extend  longitudinally  outside  the  flue  waUs.  This 
longitudinal  beam  is  then  supported  by  insulators  placed 
centrally  .some  distance  from  the  openings.  The  whole  ia 
ericlosed  by  an  iron  box,  preferably  welded  air  tight  at  aU 
joints,  with  weather-stripped  doors  of  glass  opposite  each 
insulator,  all  as  shown  in  sectional  plan  in  fig.  5.  An  excel- 
lent precaution  is  to  have  the  levers  controlling  the  high- 
tension   tower  switch  so  arranged  a.s  tg  extend  in  front  of 


Fig.  '2.— When  brushes 
Fig.  b.— VVheubnisheu 
Fig.  4. — When   brushei 
theoretical  position. 


e  set  at  theoretical  point  of  maximum  voltage. 
t  rotated  counter-clockwise  through  an  angle  ^. 
re  rotated  clockwise  through  an  angle   li  frni 


FlOS.     'ii.— P.\RT    OF     CCRRENT    WaVE    EfCTIFIED. 


these  doors  -ivhcn  the  current  is  on.  In  order  to  get  into 
the  insulator  box  it  is  then  neces.sary  for  the  attendant  to 
move  the  switch  levers,  thus  cutting  off  the  current  before 
being  able  to  open  the  door. 

The  collecting  tubes  or  plates,  of  course,  should  be  quite 
clean  and  smooth  so  thait  no  electrical  leakage  at  shortened 
air  gaps  may  occur.  As  precipitation  proceeds,  a  fume  de- 
p(>si6  builds  up  on  both  pipe  and  wire,  faciUta.ting  point- 
iLischaj-ges  and  decj-ea.sing  the  air  gap  as  well.  In  order  to 
restore  the  tubes  to  then-  noiTual  condition  it  is  necessaa-y  to 
shake  this  dust  free  at  inten'als.  Mechanical  rapping  may 
be  done  by  hammers  hung  from  au  oscillating  horizontal 
shaft  between  alternate  rows  of  pipes  striking  on  welde^l 
pads,  and  a  similar  hammer  striking  compression  springs 
tixed  on  the  la.tticetl  frames  .supporting  the  electrodes.  The 
current  of  electricity  must  evidently  be  intentipted  dming 
shakmg  of  the  charged  electrodes,  and  is  u.s-ually  stopped 
whe.n  ra.ppmg  the  collecting  electi-odes,  hut  in  any  case  the 
jarring  mechanism  should  be  earthed  in  two  independent 
ways.    Ail  rapping  is  best  dome  by  power. 

Whether  the  gas  cun-ent  should  be  interrupted  during 
shaking  depends  largely  upon  conditions.  In  large  sec- 
tionalised  installations  the  provision  of  one  complete  unit 
in  precipitator  and  power  plant  is  desii-able.  In  the  case  of 
inflammable  or  explosive  fume  it  is  essential  that  the  treater 
be  large  enough  tha.t  both  the  gas  aind  electricity  may  h&  in- 
disastrous  fires. 

The  sna.ppmg  discharge  of  spark-overs  can  be  heard  by  tftie 
treater  tender  or  located  by  looking  into  the  upper  flu©  oi- 
lower  hopper.  If  a  thorough  rapping  of  electrodes  will  not 
etop  the  ti'ouble,  or  it  a  localised  arcing  discharge  is  robbing 
the  bulk  of  the  tubes  of  their  supply  of  electricity,  it  may 
be  necessary  to  shut  down  the  section,  and  remove  the  cause. 
Snappy  spark-overs  do  not  affect  the  treater  operation 
seriously,  since  they  consmne  but  little  power,  and  the 
genei'ating  system  and  tran.sl'onner  are  protected  from  the 
effect  of  the  momentary  short  circuit  by  the  rectifier. 
Localised  ai-cing  is  instantly  recognised  by  a  jumping  am- 
meter needle  and  heavy  flames  at  the  rectifier.  Such  arcs 
should  open  the  circuit  breakers  before  damage  is  done,  or 
can  be  made  to  introduce  a  protective  resistance  in  the  low- 
tension  circuit  automatically.  Wire  electrodes  are  seldom 
burned  off  or  fused,  owing  to  the  relatively  low  amperage 
of  the  spark -overs. 


K  thin  non-conductinpi  deposit,  a  thick  conducting  depoait, 
or  a  derangement  of  electrode  spaoitig,  may  reduce  the  trcat«i' 
voltage,  as  already  noted.  In  addition  to  this,  leakage  over 
wet  or  defective  insulators  may  be  very  hard  to  locate  and 
cause  serious  trouble.  Again,  at  more  than  50,(X)0  volts 
stretched  wire  electrodes  tend  to  vibra^te  in  elliptncal  orbits 
on  account  of  unbalanced  attractive  forces  being  suddenly 
relieved  by  a  local  H,i-cing  discharge.  Damping  rods  <iir  the 
use  of  chadn  electroiles  cures  this  tendency — very  high  volt- 
ages may  require  rigid  electrodes.  A  further  cause  of  lowered 
voltage  is  the  screening  of  the  discha-rge  due.  to  a  high 
ix>ncentration  of  dust  or  fume  in  the  gas.  Since  the  rfticjenc..' 
of  the  precipitation  doiX'nds  upon  the  maintenance  of  tlie 
maximum  voltage  in  the  treater,  constant  attention  to  all 
such  jxiiiits  is  required  of  the  canvful  operator. 

Properly  made  experiments  preliminary  to  constmrtion 
will  d<'termine  the  best  conditions  of  voltage,  pipe  lengths, 
and  diameter  for  all  normal  variations  in  temperature,  com- 
jxisition,  and  velocity  of  the  gases.  It  is  not  so  easy  to 
translate  the  results  attained  with  one  or  a  few  pipee  to  au 
in.stallation  containing  hundreds.  Perhaps  the  most  trying 
thing  is  the  attempt  to  insure  equal  gas  distribution  to  all 
the  dozens  of  pipes  in  one  section,  especially  with  the  low 
velocities  desirable. 

If  the  main  intake  is  merely  a  pii>e  opening  into  the  Kide 
of  the  dust-coUecting  hopper,  there  may  be  large  differences 
in  pressure  in  the  collectors  with  their  varying  distances 
from  the  intake.  In  .some  cases  the  gases  are  discharged 
through  a  ventilator-hke  hood  .set  in  the  centre  of  tJie 
hopper.    Then  the  corner  and  middle  pipes  may  miffer.    The 


I'm.  .').— Method  of  Placi.n'g 
IxsiTLAToHs  Distant  from 
Openings  ixto  Body   of  Tre.wer. 


Fig.  *;.— Sketch  of  Top 
Inlet  i'ok  Uniform 
Gas  Distribdtion. 


design  should  be  .such  as  to  prevent  eddies  as  far  as  possible. 
Nearly  ideal  gas  distribution  could  be  provided  in  a  vertical- 
pipe  treater  il'  set  directly  above  a  furnace  outlet,  connection 
betw'een  the  two  being  made  by  a.  st^raight,  uniformly  ta.i^er- 
ing  flue.  Where  head-room  \ii  lacking  or  a  tall  structure 
aeems  undesirable,  a  distribution  as  good  .is  any  attainable 
after  a  sharp  turn  may  be  had  by  introducing  the  gas  near 
the  top  of  the  housing  around  the  collecting  electrodes,  as 
sketched  in  fig.  6.  ' 

Even  with  the  most  perfect  mechanical  design,  however, 
furnace  operations  vairy  enough  to  malje  large  difference.s  in 
temperature,  volume,  and  compoirition  of  the.  gae  to  be 
handled.  Fiime-laden  gases  are  often  cooled,  and  at  the  same 
time  their  electrical  conductivity  and  the  efliciency  of  the 
precipitation  bettered,  by  water  sprays  discharging  into  the 
flue  leading  to  the  p.iecipita.ting  plant.  Tliis  last  method 
must  be  used  with  circumspection,  however,  if  aciils  are 
hable  U^  be  formed  and  collected  in  the  precipitator.  Beades 
the  fact  that  a  rise^  in  temperature  lowers  the  arcing  voltag", 
it  cau-ses  large  differences  in  the  volume  of  gas  to  be  trea.te<l, 
and   consequently  its  velocity   thrcmgh   the  treater. 

Combustible  dust  .should  be  removed  from  the  neighbour- 
hocxl  of  the  electrical  discharges  as  rapidly  as  collected. 
Screw  or  drag  conveyors  for  this  service  should  be  made 
several  times  a^s  strong  a.s  the  designer  ordinarily  thinks  is 
necessary,  so  tha.t  they  may  break  up  and  remove  the  wet, 
oaied  dust  remaining  after  a  fine  has  been  extingui^ed 
without   themselves   breaking. 


Submerged    Coal   Storage. — In    1912  the  Indianapolis 

Light  and  Heat  Co.  constructed  a  concrete  pit  to  contain  13,000 
tons  of  coal  submerged.  Recently  the  company  constructed  a 
reinforced  concrete  coal  pit  holding-  8  000  tone.  The  two  pits  have 
a  total  capacity  of  20,000  tons  submerged  and  10,000  tone  of  coal 
above  the  water  line  giving  a  GO-day  supply  if  both  pits  are  filled. 
The  total  cost  of  the  two  pits  wai  .$60,000,  or  P2  per  ton  of  storage. 
The  results  of  under-water  storage  have  fully  met  the  company's 
expectations,  in  that  it  prevented  fires  and  preserved  the  heating 
value  of  the  coal.  Comparative  tests  of  freshly  mined  coal  and 
coal  which  had  been  stored  under  water  for  approximately  one 
year,  from  the  same  mine  and  the  same  vein,  showed  that  the  coal 
had  lost  during  storage  only  317  b.th.o.  out  of  12,518  B.TH.n, 
per  ton, 
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NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 


Readers  are  invited  to  svhmit  particulars  of  neio  or  improved  devices  and  apparatus 

ctiisidertd  of  gufficieni  intereH. 


which  will  be  jnihlished  if 


Llectric  Welders. 

Of  the  many  advances  that  have  come  forward  during  the 
war,  perhaps  there  has  been  nothing  that  has  developed  more 
than  electric  welding.  An  efficient  line  of  spot,  seam,  and 
butt  welders,  raar-keted  by  the  A.l.  Mancf.acturing  Co.,  Sun- 
bridge  Hoad,  Bradford,  has  been  engaged  on  a  munition 
contract,  and  has  given  effective  results.  The  stakes  or 
arms  of  these  machines  can  be  made  in  varying  lengths  to 
reach  mto  dilifleult  positions.  The  machines  are  elficiently 
guarded,  and  the  arms  are  thoroughly  water  cooled.  A  point 
about  the  machines  is  the  perfect  balance;  even  if  run  con- 
tinuously all  day,  the  movement  of  the  machine  is  as  easy 
at  the  end  of  the  day  as  at  the  beginning.  The  current  does 
not  pass  through  any  moving  parts,  but  is  conveyed  direct 
from  the  transfoiTQer  to  the  stakes  by  suitable  flexible  con- 


The  Finsbury  Dolly  Press. 

For  the  manufacture  of  dry  cells  the  Hillb.ar  Press,  of 
76,  Finsbury  Pavement,  E.C.'i,  which  specialises  in  battei"y- 
making  machinery,  has  introduced  the  improved  type  of  dolly 
machine  illustrated  in  fig.  3.  The  design  is  the  result  of  a 
great  deal  of  experimental  work,  and  the  operation  of  the 
machine  is  exceedingly  simple ;  for  each  three  movements 
of  the  working  parts  a  perfect  dolly  js  obtained. 

In  fig.  3  A  is  the  capstan  head,  which  swivels  about  a 
centre  and  so  brings  the  ramming  tools  d  or  e  into  position 
as  required.  The  handle  b  is  directly  coimected  to  a  pinion 
which,  engaging  a  rack  on  the  back  of  sUde  J,  enables  the 
tools  to  be  advanced  into  the  mould  o  for  the  purpose  of 
ramming. 

c  is  the  handle  of  the  bottom  traversing  gear  which  operates 
the  ejecting  tool  F.     H  is  an   ;idiustable  slop.     The  iiiachiuo 


,'io.  1.— "  A.l  "  No.  2  Spot  Welder. 


FW.    i. — "A.l"    No.    4    CO.NVERTIBLE    Sl'OT, 

BcTT,  OR  Seam  Welder. 


nections.  We  understand  that  these  machines  are  supplied 
power  driven,  if  desired,  to  facilitate  continuous  spot  welding. 

In  fig.  1  we  illu.strate  a  development  which  is  especially 
interesting  to  the  hollow-ware,  jewellery,  and  other  trades, 
where  light  welding  is  required  at  high  speed,  and  where 
awkward  places  are  to  be  reached.  The  double  face-plate  on 
this  machine  enables  the  lower  arm  to  be  moved  up  or  down, 
right  or  left,  and  the  long  water-cooled  electrode  in  the 
upper  arm  will  also  be  noted.  This  upper  arm  will  swivel 
to  right  or  left,  so  that  the  point  will  always  be  in  line 
with  the  bottom  electrode.  Also,  this  upper  arm  can  be 
drawn  out  or  pushed  back,  so  as  to  accommodate  longer  and 
shorter  lower  arms.  It  is  claimed  that  a  speed  of  60  to  100 
welds  per  minute  on  30-gauge  metal  can  be  attained  con- 
tinuously. 

Another  feature  of  the  machine  is  the  trip-switch,  which 
is  entirely  automatic.  The  pressure  on  the  pedal  causes  pres- 
sure to  be  mechanically  applied  to  the  article.  Continued 
pressure  on  the  pedal  turns  on  the  current,  and  further  pres- 
sure cuts  the  current  off  and  increases  the  pressure  on  the 
weld.  This  switch  can  be  so  set  that  the  duration  of  th« 
application  of  the  current  can  be  regulated  to  a  nicety. 

The  ordinary  standard  type  of  spot  welder  can  be  converted 
in  a  few  moments  to  a  butt  welder  for  light  work.  Fig.  2 
illustrates  a  No.  4  "  A.l  "  system  spot  welder,  to  the  anns 
or  stakes  of  which  suitable  blocks  have  been  fixed.  It  wiU 
be  seen  that  two  |-in.  rods  have  been  fixed  m  position  ready 
for  welding.  This  machine  will  spot'wekl  up  to  J  in.,  or 
occasionally  i  in.  in  thickness.  By  the  adjustment  alluded  to 
it  is  conve'i-ted  into  a  butt  welder,  which  will  elficiently  weld 
up  to  I  in.  in  thickness,  or  by  another  attachment  of  a  some- 
what similar  nature  it  can  be  converted  into  a  .seam  welder, 
to  weld  up  to  J  in.  added  thickness.  These  features  make 
the  machine  of  very  general  utility  where  it  is  not  profit- 
able to  have  a  special  machine  for  each  process. 


is  adaptable  to  any  size  of  dolly  up  to  Giant  Torch,  all  that 
is  necessary  being  a  change  of  tool  heads  and  mould. 

Special   sets   of   tools  are  made,   in   sections,   so  that  the 
wear   that   takes   place   does  not   scrap  the  whole  tool,   but 


Fio.  3.— FiNSBDRY  Dolly  Press. 

only  the  loose  replaceable  heads.  Mould  casting  dies  are  also 
provided ;  one  mould  will  last  while  4,000  dollies  are  made, 
which  is  the  daily  average  output  of  the  machine.^ 
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THE     DETERMINATION     OF     THE 
EFFICIENCY     OF     THE    TURBO-ALTERNATOR. 


.\i  Manclie!5t<u-,  on  February  ioth,  Dr.  S.  F.  Barclw's  and 
Ur.  S.  P.  SMiiH  s  pajjer  (an  abstract  ot  which  appeai-ed  ioi 
our  issue  ol  Maxch  7th,  lyiy)  waa  read  and  diacuis<xi  bel'oae 
ihe    Ni)i;TU-\\  ESTtuN    Centre   of   the   IssTrruiiuN    of    Flec- 

IKICAL    ENGINEEKS. 

i)r.  Miles  W.klkek  said  that  in  the  past  end-plate,  eddy- 
funeni,  aud  opeu-alot  featui-es  had  caused  very  heavy  losses, 
aoid  It  would  U;  a  great  acliiovem^it  il  the  authors  thnew 
light  on  them.  He  agreed  tliat  the  method  of  lueusuiing  the 
temperature  rise  and  the  air  llow  was  a  sound  one  in  arriving 
at  Josser;  the  main  drthculty  seemed  to  be  in  the  accurate 
measuremeut  of  the  air.  Ihe  method  used  by  the  authois 
waci,  he  thought,  a  good  one,  but  it  was  open  to  the  objec- 
tion that  they  weie  not  quite  sui-e  of  the  sha.pe  of  the  ourve 
of  losses.  It  was  not  eao^y  to  ascertain  exactly  how  the 
curve  rose,  and  it  did  really  create  a  ditticulty  in  pi-actice. 
Even  as  it  was,  the  method  wa*  much  more  satisfactory  than 
other  methods  of  arriving  at  the  stray  losses.  There  was  a 
relationship  between  the  teiuperature  rise  of  the  air  and  the 
losses;  it  wad  quite  worth  while  to  invert  the  jM-ocess  and 
measure  the  amount  of  air  that  wa.s  passed  from  the  tempera- 
ture rise.  Suppose  it  was  desired  to  know  how  much  air 
went  into  a  certain  appaiatiis.  Before  the  aiir  was  put  in 
il  ix>uld  be  passed  through  a.  ring  in  which  there  was  a 
resistance,  'there  would  be  also  vanes  and  a  number  of 
thermo-couples.  By  passing  a  continuous  current  through 
that  resistance  one  had  a  ixrfec-tly  ascertained  loss  in  the 
machine.  Ihe  difference  in  temix-rature  gave  a  vei-y  good 
measurement  of  the  amount  of  air  going  through.  The 
temperature  could  be  measured  to  a  hundredth  part  of  a 
degree,  and  if  there  were  5  deg.  rise  in  temperature  im  the 
air  going  through  one  got  a  ven'  good  measure  of  the  air. 
It  would  be  quite  possible  in  turbo-generators  to  have  some- 
thing of  that  kind  in  the  ducts,  and  in  that  way  a  very  much 
more  accurate  measurement  of  the  amount  of  air  could  be 
made.  With  regard  to  inea.surement  of  the  temperature  of 
tlie  air  going  out,  thermometers  were  rather  troublesome. 
I'sing  an  ordinai-y  shop  thermometer  the  temperature  inight 
\m:  read  very  cai-efully,  but  usually  it  was  not  worth  while  to 
do  so.  A  very  much  better  methixl  was -to  put  a  large  num- 
ber of  thenno-couples  in  jjarallel. 

Mr.  J.  S.  Peck  said  that  a.  method  which  would  enable 
losses  to  be  measmed  under  ninning  oouditionap  on  site  was 
hkel\-  to  be  generally  adopted  if  it  was  found  reliable.  The 
important  point  in  the  paper  seemed  to  him  to  be  the  deaiga. 
which  the  authors  had  worked  out  for  securing  a  uniform 
distribution  of  air  in  the  exhaust.  The  results  which  they 
bad  obtained  were  really  remarkable;  they  were  closer  thaai 
uue  would  expect  to  get  any  commercial  measurements.  If 
farther  tests  showed  that  such  aecm-ate  results  could  be  ob- 
tained, he  thought  there  was  no  doubt  this  method  would  be 
generaU\  adopted  for  measur-ing  the  efficiency  ot  turbo- 
iilternators. 

Mr.  J.  FrRTH  said  Dr.  Walker  had  touched  upon  what  was 
really  the  main  point.  He  explained  that  Dr.  Oramp  and  he> 
had  "done  a  bttle  work  on  the  commercial  measurement  of 
air  flow,  and  he  then  exhibited  and  explained  the  apparatUH 
that  they  used.  He  thought  it  wa^s  a  weak  point  to  favoiii- 
the  aneiuometer  because  it  did  not  take  into  account  the 
dii-ection  of  the  aiir  flow.  In  a  duct  such  as  the  authoi-s  used 
air  might  be  going  in  at  one  place,  and  out  at  another.  A 
"  Pitot  "  tube  would  give  the  outward  comixjnent  of  the  air, 
wbicli  was  what  was  wanted.  fhe  Morris  resistance 
meth<x!  would  give  too  big  an  estimate  of  the  quan- 
tity, and  apparently  did  not  differentiato  between  air 
going  in  and  that  coming  out.  Another  methcld  which  might 
have  been  brouj^bt  owt  more  fully  was  only  hinted  at  in  the 
jiaper.  .\  resistance  heater  was  put  right  across  the  top  in 
the  form  of  a  net,  and  >a'  given  amount  of  energy  was 
supplied  to  ■  it.  The  device  was  practically  a  platinum 
thenuometer.  Tlie  temperature  rise  could  be  measured  very 
jK'curately  as  well  as  the  amount  of  energy  being  put  into 
the  machine.  It  practically  lesolved  itself  into  a  rule  of 
three,  a.nd  did  away  with  a-ll  air  measurement.  Of  course, 
it  wa.s  a  direct  calibration  method,  and  it  had  been  used 
very  largely  to  measure  the  commercial  rate  of  flow  of  gas 
in  juipes.  This  iiiethorl  differed  slightly  from  that  sugge.s-ted 
l.v  Dr.  Walker,  find  it  secm<-<l  to  the  speaker  that  putting 
tli<-  platinum  wiie  across  to  get  the  average  temijerature  was 
better  than  putting  themio-couples  in  parallel.  The  heated 
thermo-couples  would  be  sending  current  through  the  colder 
thermo-couples,  which  would  alter  the  temperature. 

Mr.  H.  C.  Lamb  thought  the  paper  was  of  special  interest 
to  station  engineers,  because  everyone  who  put  in  plant 
wished  to  test  it  him.wJf  after  it  was  installed,  but  up  to  the 
present  they  liad  had  to  accept  figures  furnished  by  the 
makers,  and  he  thought  tests  should  be  made  by  independent 
panies.  The  methtKl  described  in  the  pa.pei-  would  settle 
disputes  that  might  arise  very  easily  on  site,  and  the  effici- 
ency of  alternators  might  be  checked  in  this  way,  and  a 
comparison  made  with  the.  figures  furnished  by  the  makers. 
Eecently  he  had  tested  a  '20.000-KW.  alternator  which  had 
been  tested  at  the  maker's  works  before  dehvery.  The  load 
was  kept  constant  for  several  hours  at  17,000  kw.,  0.85  p.p., 
6,600  volts.    The  air  was  measured  by  an  anemometer  similar 


to  the  one  shown  in  the  paper.  It  had  been  specially  put 
in  order  for  the  test  by  the  Manchester  instrument  depart- 
ment. The  discharge  duc-t  was  divided  by  aist-iron  wedges 
into  IC  compailments.  The  velocity  was  taken  in  each  one 
of  the  1(5  divisions,  and  the  aii-  volume  worked  out  at  07,840 
cu.  ft.  per  minute.  The  inlet  air  temperatme  wae  66. "20  deg 
F.,  and  the  outlet  air  temperature — which  was  taken  b> 
specially  calibrated  thermometers  on  the  avc-ra.ge  of  '24  read- 
ings— was  110.tj7,  showing  a  temperatiu-e  ji-sCi  of  42.47.  Thai 
gave  the  energy  carried  away  by  the  air  as  855  KW. ;  he 
assumed  the  loss  through  beaiing  friction  at  100  KW.,  whidi 
gave  955  kw.,  and  the  radiation  h^s  was  neglected.  'Tliosi' 
two  losses  gave  an  efticiency  of  94.7  per  cent.,  and  the  eiiici- 
ency  furnished  by  the  makers,  talicn  from  the  curve  of  the 
tests  at  their  works,  was  94.6.  After  reading  the  paper,  he 
measured  up  the  surface  of  the  carcase,  which  was  210  sq.  ft., 
and,  allowing  O.OUO  watt  per  sq.  in.,  it  gave  7J  kw.  of  loss. 
When  that  was  allowed  for  it  brought  the  efficiency  to  94.65, 
against  the  94.6  given  by  the  makers;  he  thought  that  was 
a  remarkably  close  result.  He  felt  qoite  sure  the  method 
would  be  very  widely  used;  it  removed  from  his  mind  any 
lurking  suspicion  regarding  the  figures  furnished  by  manu- 
facturers— at  any  late,  by  the  particular  manufacturer  in 
<luestion. 

Mr.  Kayser  said  that  some  years  .^go  they  had  used  thi- 
calibrated  air  temperature  method  on  some  lajge  turbo- 
;dternators  to  get  an  idea  of  the  stray  losses.  They  tiied  it 
on  a  20,000-K.v.A.  machine;  the  test  was,  however,  not  very 
accurate,  but  it  showed  that  there  was  a  fair  agreement  be- 
tween the  short-circuit  and  the  load  losses.  Referring  to  the 
calibrated  aii'-temperature  method,  he  inquired  why  it  wa^ 
necessai-y  to  lyake  two  tests.  He  used  one  single  test- 
either  the  full  load  or  the.  short  cii-cuit.  If  the  idea  was  to 
eliminate  the  short-circuit  losses  from  the  calibration  losses, 
be  did  not  see  why  it  was  necessary  to  do  so.  This  loss  was 
known  just  as  accui-ately  as  the  final  loss,  and  it  had  the 
same  effect  on  the  temperature  of  the  air.  By  including  this 
loss  in  the  calibration  loss  a  greater  effect  could  be  obtained, 
and  the  expenditure  would  be  reduced. 

Mr.  S.  Jlhlix  thought  the  calibrated-motor  method  ha<l 
vei'y  distinct  advantages  in  so  fai'  that  it  was  of  extreme 
value  to  the  designer  to  be  able  to  .segregate  the  los.ses  in  the 
machine  with  as  much  accm-acy  as  possible.  If  it  were 
necessairy  to  nm  the  machine  until  the  temperature  was  per- 
fectly steady,  the  time  spent  in  making  the  tests  must  be 
very  gi'eat,  ancj  he  was  afraid  that  powei'-station  enginecrs 
generaUy  w-ould  object  to  being  tied  up  when  the  machine 
was  ready  for  running.  Results  obtained  by  taking  air 
measurements  from  a  5,000-KW.  set  wgje' certainly  encourag 
ing.  The  discrepancies  amounted  to  about  12  per  cent., 
roughly  speakmg,  between  the  loss  obtained  by  ascertaining 
the  sepai'ate  losses  and  taking  into  account  the  short-circuit 
loss  and  the  loss  calculated  from  the  air  measurement  and 
the  temperature  rise,  but  greater  accuracy  could  be  obtained 
with  very  careful  measurement.  It  was  really  astonishing  to 
see  the  steady  flow  of  air  which  coidd  be  obtained  by  the 
use  of  the  chimney.  One  or  two  points  in  the  paper  needed 
some  clearing  up.  On  page  2  the  authors  refen-ed  to  the 
fact  that,  under  short- cueuit  conditions,  losses  had  been  ex- 
perienced which  were  not  present  on  load  conditions — at  least, 
there  was  a  temperature  rise  which  indicated  such  lovsses. 
He  would  baldly  think  that  was  general  experience.  He 
thought  that  an  agreement  between  the  value  of  the  stray 
loss  on  load  and  on  short  circuit,  which  was  stated  to  Ix^ 
pai-tly  accidental  and  not  to  be  expected  in  all  o^ses,  might 
be  due  to  air  measurement,  aaid  not  to  the  losses,  changing. 
Mr.  Lamb's  e.stimate  of  the  bearing  lo.ss  was  very  much 
above  the  actual  figure.  Tests  had  been  made  by  taking  the 
inlet  and  outlet  temperatures  of  the  watei',  and  the  actual 
loss  in  the  two  bearings  was  not  more  than  33  kw. 

Mr.  R.  E.  Grime  agreed  with  Mr.  Frith  in  his  criticism  of 
the  Morris  resistance  method  of  meaairing  the  air  loss. 
What  was  required  to  be  mea.sm-ed  at  the  outlet  of  the  ex.- 
haust  chimney  was  the  average  velocity  normal  to  the  outlet. 
If  the  air  was  not  moving  normal  to  the  plane  of  the  outlet 
there  were  side  components  which  -nere  all  included  in  th<; 
measurement  by  the  Morris  apparatus,  and  the  avel-age  abso- 
lute velocity  was  higher  than  Ihe  average  normal  velocity.  It 
was  the  latter  that  should  be  measured,  not  the  ab.solute  velo- 
city. A  point  that  would  have  to  be  considered  relative  to  air- 
filters  was  the  effect  of  su.spended  moisture  in  the  air.  The 
humidity  of  the  air  did  not  matter  much,  but  if  there  was 
any  suspended  free  moisture  in  tlie  air  which  was  evaporated 
in  passing  through  the  macliine  greatly  iuaccmate  results 
might  be  obtained. 

Dr.  Cramp  said  that  the  difficulties  in  connection  with  the 
method  which  the  authors  had  put  forward  inight  be  divideti 
into  two  classes.  The  fir.st  of  these  refeiTed  to  the  amount 
of  heat  which  went  into  the  machine  itself  owing  to  the 
specific  heat  of  the  material  of  which  it  was  made ;  it  seemed 
to  him  certain  that  the  machine  itself  could  not  have  reached 
anything  like  a  final  .temperature  at  the  time  the  loss  wa« 
measured ;  and  nothing  was  .said  about  the  amount  of  heat 
which  went  into  the  machine  during  the  calibration  i>eriod : 
that  was  also  true  of  the  first  method.  Measurements  must 
be  taken  at  the  end  of  a  long  run,  and  a  corre.s-jxjndingly  long 
run  must  always  intervene  between  the  time  when  the  test 
was  taken  on  one  load  and  the  time  when  the  test  was  taken 
on  another  load.  That  made  the  whole  method  rather  slow.  The 
other  difficulty  was  that  of  meaevring  th«  radiation  from  the 
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exterior  of  the  machine.  It  seemed  to  him  that  the  naJe  the 
authors  yave  for  ascertaining  the  loss  was  far  too  rough  to 
be  of  any  sci-vice.  Some  machines  were  smaller  in  diameter 
than  others.  He  was  vei-y  much  surprised  that  the  authors 
referred  to  the  anemometer  as  a  satisfat-"tor>'  insti"ument.  The 
process  of  taking  readings  over  numei'ous  sections  was  slow, 
and  would  lead  to  inaucuracies.  The  air  velocity  conld  not 
possibly  bo  measured  by  traversing  a  "  Pitot  "  tube  aoros.s 
the  discharge  opening.  The  static  gauge  was  moi'e  likely  to 
give  trouble  than  the  dynamic,  but  there  was  no  reason 
why  the  static  tube  should  not  be  inside  the  duct,  and 
square  or  flush  with  it.  A  safe  place  to  put  the  tube  for 
really  accurate  measuiing  was  at  the  head  of  the  duct,  and 
a  small  hole  quite  flush  with  the  face  would  give  the  best 
results.  For  really  accurate  measurement  it  was  desirable 
to  use  a  rotmd,  and  not  a  rectaBgular,  pipe  for  the  air  to 
I>ass  through.  He  asked  for  the  sizes  of  the  machines  tested, 
which  the  authors  had  not  given. 

Dr.  S.  P.  Smith,  in  reply,  said  there  might  be  some  rela- 
tion between  the  distribution  of  the  magnitude  of  the  stray 
loss  on  short  circuit  and  on  load ;  but  he  did  not  know  that 
it  had  been  discovered.  With  regard  to  the  accurate  measure- 
ment of.  the  air  velocity,  he  thought  they  ought  to  dist.in- 
guish  between  commercial  accuracy — the  accuracy  expected 
in  an  ordinary  test-house  or  power  station,  which  was  good 
enough  for  practical  purposes — and  the  a.ccuracy  expected 
when  a  scientific  investigation  was  made.  The  accui'acy  ob- 
tained (jji  those  tests  was  sufficiently  good  for  strictly  scien- 
tifio  work,  but  if  they  oould  measure,  the  mean  velocity  of 
the  air  to  within  '2  or  3  per  cent,  it  was  quite  good  enough 
for  all  practical  purposes.  He  referred  to  Prof.  MacGregor- 
Morris's  instrument,  and  said  there,  again,  it  w-as  not  a  ques- 
tion of  absolute  accuracy  from  their  point  of  view.  Prof. 
Walker  and  Mr.  Frith  had  shown  foi-ms  of  good  apj>aratus. 
:ind  their  methods  doubtless  were  good,  but  they  were  really 
only  other  forms  of  what  they  had  called  the  "calibrated 
air-tempe-rature  "  method,  and  they  should  have  thi'  gear  as 
simple  as  pos.sible,  so  that  it  could  be  erected  with  very  little 
trouble.  No  doubt  theimocouples  could  be  used  to  measure 
the  temperature,  but  they  had  not  found  any  trouble  with 
the  thermometers,  and  the  accuracy  obtained  with  them  was 
remarkable.  They  were  very  handy,  and  quite  suitable  for 
the  purposes  in  view.  With  regard  to  the  time  occupied  m 
the  tests  and  the  cost,  he  thought  the  results  accruing  there- 
from would  justify  them ;  it  was  not  a  very  serious  matter 
to  have  to  wait  until  the  temperature  became  steady,  and  be 
thought  that  under  most  conditions  .!■  fairly  constant  load 
riiuld  be  kept  on  the  machine,  even  when  it  was  working  on 
:i  network  load.  They  had  found  it  so  on  large  machines  that 
they  had  tested.  Large  machines  were  too  valuable  and  the 
results  too  important  for  small  details  to  be  considered  too 
siTiousIy.  Mr.  Lamb's  figures  were  interesting,  and  very 
c-lo.'^e — W.f>  against  94.6.5 — and  .siich  agreement  between  the 
maker  and  the  power-station  engineer  was  not  always  to  be 
•••xpected.  Mr.  Lamb  had  shown  that  on  his  '20,0()0-k.v.a. 
machine  the  radiation  loss  was  only  7J  Kw.,  and  it  only 
effected  the  effiiioiicy  by  0.05  per  cent.  Under  those  circum- 
stances, it  was  not  going  to  be  an  imix>rtant  item. 


In  additiciU  to  the  brief  abstract  aheady  reported  on  p.  '276 
of  our  is.?ue  of  March  7th,  we  are  now  able  to  reproduce 
curves,  and  to  give  fuller  details  of  Capt.  A.  H.  Law's  contri- 
bution to  the  discussion  on  this  paper  in  London. 

Ca.pt.  Law  expres.sed  his  appreciation  of  the  paper,  and 
s;iid  that  in  his  opinion  it  wcaild  place  on  a  satisfactoiw  ba.sis 
what  had  for  a  long  time  been  ai  matter  of  di.srussion  lietwocn 


Fig.  1.— Coupling  for  Slipping  TrRBiyE  when  Motoring 
,  THE  Alternator. 

the  turbine  builder  and  the  electrical  designer.  His  own  firm 
'i.i.d  bad  two  or  three  causes  in  which  the  efficiencies  of  aJter- 
'ii.t'irs  dtvagrie.d.  b-  othrr  manufacturers  had  been  questioned. 
:  nrl  sine.'  1910  he  had  constantly  used  air  calonmetry  for 
detennining  the  efficiency  of  alternators  of  all  sizes.     Now 


that  a  description  of  these  methods  was  to  be  on  the  records 
of  the  Institution  there  would  be  less  hesitation  on  the  part 
of  persons  interested  in  accepting  them  as  accurate.  The 
precautions  which  must  be, taken  were  clearly  shown  by  the 
author,  and  he  had  little  to  add  to  the,se.  It  was  worth 
lemembeiing,  however,  that  an  anemometer'  wa®  usually  cali- 
hi-ated  in  ooJd  air.  It  had  been  found,  possibly  owing  Jo 
varying  friction  in  the  bearings  of  the  instrument,  that  this 
calibration  was  not  strictly  accurate  for  air  of  the  temix-ra- 
ture  which  was  usually  reached  in  the  outlet  from  tu]-l)oV 
alternators.  The  chimney  method  of  air  velocity  measure- 
ment had  been  found  to  give  good  results.  The  "  cahbKito<l 
air  temi)era.ture  "  method  was  used  by  Messrs.  Parsons  in 
1910,  when  it  became  necessary  accurately  to  detennine  the 
efficiency  of  some  large  alternators  to  which  new  and  uivtii- 
date  turbines  wei'e  being  fitted.  The  method  was  almost 
exactly  that  described  by  the  authors  of  this  pa,].ier.  The 
alternators  were  run  as  motors,  and  the  power  input  and 
t^'mperature  rise  accurately  measured.  This  gave  an  indication 
of  the  quantity  of  air  passing  through  the  alternators,  which 
were  then  run  on  load,  and  the  efficiency  was  detenuined' 
in  the  ma.nner 'described  by  the  authors.  The  method  was 
also  used  in  1913,  when  there  was  a  question  of  the  efficiency 
of  some  large  single-phase  machines  built  on  the  Continent. 


Fig.  '2. — Retard.wion  Tests. 

It  was  found,  ae  was  expected,  that  the  efficiency  was  con- 
siderably lower  than  the  guaranteed  figure.  A  method  of 
d<>termining  the  efficiency  which  included  stray  losses  waa 
(il  esjtecial  imixntance  in  the  case  of  single-phase  machines 
w  here  these  los.se.s  might  be  very  considerable.  He  was  not 
quite  in  agreement  with  tlie  authors  when  they  suggested  that 
when  using  the  "calibrated  air  temperature"  method,  the 
efficiency  could  not  be  determined  solely  by  tests  on  site.  In 
both  the  above  cases  the  efficiency  was  determined  solely  in 
this  way,  and  eventually  figures  were  arrived  at  which  satis-  . 
fied  aU  p.artiej5.  The  obvious  difficulties  m  getting  a  lairgo 
machine  of  this  type  up  to  synchronous  speed  and  paralleling 
it  in  on  the  system  independently  of  the  tm-bine  were  got 
over  by  the  use  of  the  device  .shown  in  fig.  1.  The  coupling 
bolts  which  normally  joined  the  halves  of  the  flexible  couphng 
were  removed,  and  the  halves  of  the  coupling  were  connected 
ijy   a  soft   copper   driving  strip  a  a,   riveted   to  the  turbino 
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-Curve  Showlnjg  Temperature  Rise  of  Outlet  .\ik 
Above  iNiiET  Air. 


half  of  the  coupling.  '  This  strip  engaged  with  a  tapercl 
projecting  stop  piece  on  the  alternator  part  of  the  couphng. 
as  sijown  at  b.b.  When  the  turbine  was  started,  a  drove  b, 
and  the  alternator  was  run  up  to  speed  and  paralleled.  Tho 
turbine  was  then  shut  down,  when  b  ran  ahead  of  a,  and. 
being  tapeired,  forced  outwards  that  part,  of  a  which  projected 
over  the  alternator  half  coupling,  thus  freeing  the  alt^ernator 
from  the  turbine  The  authors  expressed  doubts  as  to  thn 
^'.curacy  of  +b€  re+firdation  method  of  obtaining  t)ip  n.>loaH 
losses.  He  could  not  agree  that  this  method  was  inaccurate 
if  it  was  carefully  done.    It  was  used  in  1912  for  determining 
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the  no-load  losses  on  one  of  the  5,000-kw.  turbo-alternators  at 
Carville.  Fig.  2  showed  a  set  of  retardation  tests  which  were 
made  on  one  of  these  aJtexnators.  No.  1  curve  showed  the  rate 
of  slowing:  up  of  turbine  and  aJtoruator  wlieii  the  alternator 
was  uaescited.  No.  '2  was  a  similar  curve  with  the  alternator 
running  at  about  one-tenth  of  its  rated  voltage.  No.  3  was 
ilio  ileceleratibn  curve  at  one-tenth  voltage  ajid  with  a  load 
ol'  KJtt  Kw.  as  a.  e;ilibration.  Nos.  4,  5.  6,  and  7  were  de- 
yelej-atioo  cun'es  witii  no  load  and  at  diffejcnt  terminal 
voltages.  Curve  3.  when  used  in  conjunction  with  calcula- 
tions of  the  stored  energy  of  the  iwrts,  supplied  a  cahbratiou 
for  determining  the  no-load  losses  for  the  difi'erent  voltages 
represented  by  cui-\es  4.  5.  G,  and  7.  The  normal  speed  of 
the  madiino  w^  1,'200  r.imi.  ;  in  taking  these  tests  the 
si)eed  was  run  up  to  over  1,300  r.p.m.,  the  readings  being 
c<iii\menced  at  about  1,'260  k.p.m.  The  voltage  of  the  alterna- 
tor was  kept  steady  by  hand  manipulation  of  the  regulating 
rheostat.  Rg.  3  showed  the  tinal  stage  of  the  efficiency 
determination,  the  whole  of  the  tests  having  been  carried 
out  between  9  a.m.  and  5  p.m.  on  the  same  day.  In  each 
ia.*e.  the  curves  were  artificially  steadied  up  by  raising  the 
voltage  or  load  to  a  rather  greater  amount  than  that  shown 
opiX)site  each  flat  portion  of  the  cur\'e.  As  soon  as  the 
e.stimated  temperature  was  reached,  the  load  was  brought 
to  the  stated  amount,  and  in  this  way  steady  readings  were 
ijuickly   obtained. 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    tor    this   journal    by    Messks.    Sefton-Jonks.    O'Dbu.    and 
Stephens  (successors   to   \V,    F.   Thompson   &  Co.,  oi    London),  Chartered 
Patent   Agents,    28J,    High    Holborn,   London,    W.C.  1. 


4,065.  "  Reduction  of  distortion  ol  electric  signalling  currents."  Westlun 
KUECIRIC   Co.    (Western    lilectric    Co.,    U.S.A.)     i'ebruary   18th. 

4,01)8.  "  lilectric  incandescent  lampholders. "  C.  G.  M.  Bennett.  Febru- 
ary 18th. 

4,0a8.    "  Electric  bell    construction."     A.    E.    Hughes.      February    19th. 

4,0'jy.  "  Self-locking  incandescent  electric  lainpholders."  C.  J.  Crockett. 
February  19th. 

4,101.  "  Method  of  locking  electric  lamps  iq  holders."  J.  H.  Collie. 
February   19th. 

4.110.  "  Storage-battery  separators  and  insulators  and  process  of  making 
same."      D.    A.    P.\i,.MER.      February    19th. 

4.111.  "  Detachable  fi.\ings  for  electric  lamps,  &c."  Fuller  Accumulator 
Co.  &  A.  P.  Welch.     February  19th. 

4,lltj.  "  Inter-communication  telephone  systems."  L.  C.  Bvgrave.  Febru- 
ary  19th. 

4,128.     "Anodes."     J.   Schledorn       February  19th. 

4,149.  "  Systent  for  transmitting  high-lrequency  electric  currents."  West- 
ern   Electric  Co.   (Western  Electric  Co.,    U.S.A.)     February   19th. 

4,151.  "  Electrical  resistances."  L.  F.  A.  FoCAKiv  &  C.  T.  Leiimann. 
February  19th. 

4,153.  "  Snitches."  J.  Etchells,  C.  H.  Stedman  &  Vickers,  Ltd.  Febru- 
ary 19th. 

4,163.    "Electrical    contact    makers."     J.    L.    Scott.      February   19th. 

4,166.    "  Induction    regulators."      G.    Pestarini.      February    19th. 

4.168.  "  Rotary  current  collectors  for  electric  machines."  G.  Pestarini. 
February    19th. 

4.169.  "  Arrangements  foi  increasing  power  factor  of  asynchronous  motors." 
G.   Pestarini.     February  19th. 

4,176.  "  Switch  apparatus  for  ignition  circuit  of  automobile."  A.  G. 
ToNKS,  C.  A.  ToNKb,  C.  W.  ToNKS,  G.  A.  ToNKS  and  E.  Tonks  &  Sons. 
February  30th. 

4.178.  "  Alternating  motor  and  measurer."  F.  \V.  Bawden.  February 
20th. 

4,188.    "  Electrical  switches."    J.    H.    Thoiine.      February    20th. 

4.192.  "  Trolley-wheel  mechanism  of  overhead  electric  tram\vay  systems." 
H.    V.    Richardson.     February   20th. 

4,196.  "  Connecting  span  wires  and  fittings  for  suspension  of  trolley  wires 
in  overhead  wire  systems  of  electric  traction."  Brecknell,  Munro  &  RoGElts 
AND  A.   M.   Willis.     February  20th. 

4,214  to  4,219  &  4,221.  "  Electric  switches."  J.  A.  Crabtree.  February 
30th. 

4,220.  "  Electric  plug  and  socket  switches."  J.  A.  Crabtree.  February 
30th. 

4.222.  "  Self-regulating  dynamo-electric  machines."  Brolt,  Ltd.,  &  \V. 
Holt.     February  20th. 

4.234.    "  Electric   lamps."     J.    Drabble  &   E.   FarnswortH.     February  20th. 

4,244.  "  Automatic  or  semi-automatic  telephone  systems."  Automatic 
Telei-hone  Manufactuuing  Co.   &    H.    M.    Friendly.      February   20th. 

4.353.  "  Long-arm  for  removing,  replacing,  or  cleaning  electric  globes,  &c." 
R.   Taylor.     Fibruary  20th 

4.268.  "  Devices  for  carrying  out  chemical  processes  by  electrolysis."  V. 
Gerbeb.     February   20th. 

4.386.  "Controlling    electrical    energy."     C.    D.    Ehret.      February    20lh. 
4,291.    "  Multi-speed     dynamo-electric     machines."      F.    Creedy.      February 

30th. 

4.299.  "  Magnetic  deflectors  for  electric  arcs  in  lamps,  searchlighu,  &c." 
J.    P,   YoRKE.     February   20th. 

4,320.  "  Electric  furnaces."  H.  Etchells,  H.  A.  Greaves,  W.  Travis,  and 
T.   H.  Watson   &   Co.     February  21st. 

4,343.  "  Electro-mechanical  device  for  variable-speed  transmission."  T. 
Hu.MPHKEVS   &  H.    H.    Wright.     February  21st. 

4,,375.  "  Electric  starters  for  internal-combustion  engines."  A.  H.  Midglev 
ANU  C.  A.   \-ANDERVELL  S:  Co,     February  21st. 

4,382.    "Electrolytic   cell."     J.    Harris.      February  21st. 

4,380.  "  Electric  storage  batteries."  E.  W  Clarke  &  London  Battery 
Co.     February  21st. 

4.387.  "  Assembling  electric  batteries."  E.  W.  Clarke  4:  London  Battery 
Co.     February  21sl. 

4.459/60.  "^Electrical  signalling  systems  for  mines."  Automatic  Tele- 
I'HONK   Manupacturing  Co.   Si   H.  Green.     February  22nd. 

4,469.  "  Electric  iron."  R.  F.  Bruce  &  Gortholme  Aircraft  Co.  Febru- 
ary 22nd. 

4,472.  "  Mono-polar  electrode  elcctrolyserg."  G.  G.  Hepburn.  February 
22nd. 

4,483.  "  Telephone  indicators  or  annunciators."  F".  G.  Bell  Sc  Sterling 
TBi.KrnoNE  &   Electric  Co.     February  23nd. 

4.488.  "  Multiplex  telegraphs."  G.  Pestarini.  February  22nd.  (Italy, 
April   3rd.   1917.) 

4.490.  "  Production  of  nitrogen  compounds  containing  hydrogen  with  aid 
of  eltctric  discharges."  F.  Gros  et  Bouchardy.  February  22nd.  (Switzer- 
lanl.   February  2:.th.   1918.) 

4,509     "  Ele,.  hrical    accumulatorB."     C.    H.   Worsnop,     February   S4th. 

4,530.  "  Protector  for  electric  lamp  globe*. "  C.  V.  Burton.  Februarv 
24th. 

4,542.     "  Sparking   plug."      A.    RpROUL.      February   24th. 

4,555.    "  Rotary   »wiich."     C.    Braun.     February   24th. 


4,564.  "  Self-sturling  synchronous  motors."  H  O.  Bi  uoe  &  Ckompion 
AND  Co.      February   24th. 

4.573.    '■  Electric   terminals."     J.   W.    Ewari.     February  24th. 

4,579.  "  Arrangement  and  connector  lor  jointing  electrical  wires."  J.  S. 
MoLLBRlloj.      February   34th. 

4.586.  "  Ignition  UKignctos."  E.  (".  R.  Marks  (SplitUorf  Electrical  Co.l. 
February   34th. 

4,593.  "  filectromechanical  pocket  lamps."  K.  K.  K.  Mollkk.  Febru.iiv 
241  If. 

4,600.  "  Production  of  nitrogen  compounds  containing  hydrogen  with  aid 
of  electric  discharges."  F.  Gros  et  Bouchardy.  February  24th.  (Switzer- 
land,  October  2nd.   1918.) 

4,632.  "  Electrodes  lor  electrolytic  recovery  of  metals  from  solutions." 
H.    W^ADE    (Ceiwr.il    Coal    Mining    .V    Invislm.iil    Corporalion).      Februiiry    34th. 

4,623.  "  Electrolytic  recovery  of  metals  from  solutions."  H.  Wade  (Cen- 
tral   Mining    &    Inwslment    Corporation!.      Febru;.ry    24th. 

4,630.  "  Method  of  electrically  welding  platinum,  &c.,  disks  to  ends  or 
heads  of  metal  screws  or  rods."    W.  Meaciier.     February  25th. 

4.637.    "  Dvnamo-electric    machinery."     D.    D.    Rayner.     February  25th. 

4,650.  "  Electric  flashlamp,  bell,  SiC."  J.  F.  Lister  &  G.  Verity.  Febru- 
ary 25th. 

4,671.  "  Reception  arrangements  for  wireleil  telegraph  and  telephone  sys- 
tems."    L.  J.  B.   Verdier.     February  25th. 

4.709.  "Alternating-current  lighting  apparatus."  S.  Salto.  February 
25th.     (Italy,   February  28th.  1918.) 

4.710.  "  Electric  motor  cars."  K.  H.  O.  LUBECK.  February  25lh.  (Sweden. 
February    25th,    1918.) 

4.726     "  Telephonic   systems."     E.   A.   Graham.     February  25th. 

4.745.  "  Electric  connections."  G.  Duveau.  February  25th.  (Belgium. 
.March   18th,  1914.)  -  k      t 

4.751.  "  Electric  selective  signalling."  Western  Electric  Co.  February 
26th. 

4,755.  "  Telegraph  systems."  Automatic  Telephone  .Manufacturing  Co. 
AND  H.  H.   Harrisoi).     February  26th. 

4.791.  "Circuits  for  incandescent  lamps."  C.  C.  Garrard  &  A.  H. 
Railing.     February  26th. 

4.798.  "  Electric  heaters  for  internal-combustion  engines."  H.  G.  Byknf.s 
AND  S.   B.   Depree.     February  26th. 

4.811.  "  Fittings  for  electric,  &c.,  lamps."  E.  H.  R.  W.  Eyre  &  \V. 
Harrison.     February  26th. 

4,817.     "  Means    for   securing   electric    lamps   or   lampholders  to  hand    l.inip.s, 
S;c."     E.  H.  R.   W.   Eyre  &  W.   Harrison.     February  26th. 
s  4.838.    "  Electric  he'lm  indicators."     Siemens  Bros.  &  Co.  and  F.  Turner. 
February  36!h. 

4,833.  "  Electric  discharge  devices."  British  Thomson-Houston  Co. 
(General    Electric   Co.,  U.S.A.)     February  26th. 

4,836.    "  Lock-out  switches."     R.   P.  BossoM  &  V.  Breeze.     February  36th. 

4.840.  "  Ignition  switches."  A.  H.  Midglev  &  C.  A.  Vandervell  &  Co. 
February  26th. 

4.841.  "  Induction  coils."  A.  H.  Midglev  &  C.  A.  Vandervell  &  Co. 
February   26th. 

4.847.  "  Magnetic  chucks."  F.  S.  Blackball.  February  26lh.  (U.S.A.. 
February   26lh,   1918.) 

4.848.  "  Electrodes  and  welding.  Sit.,  rods  used  in  soldering  and  deposit- 
ing metals."  Alloy  Welding  Processes,  Ltd.,  &  E.  H.  Jones.  February 
20lh. 

4,850.  "Trolley,  wheels  for  transmitting  electricity  for  electric  traction." 
G.    H.   Armitage.   J.    H.    ROGKRS  &   S.   VV.   Shaw.      February   2filh. 

4.865.  "  Electric  switches."  E.  A.  Fagerlund.  February  26th.  (Swetlen. 
September   6th,    1918.) 

4.870.    "  Electric  time  switches."     H.   Goldman.     February  26th. 

4,876.  "  ..\lternating-current  electrical  apparatus  for  selective  transmission 
of   signals."     F.    M.    Lewis.     Febru.Trv  27th. 

4.879.    "  Motor  starters,    rheostats.   &c."     L.   K.   Virr.     February  27th. 

4,887.  "  Automatic  electric  control  apparatus."  S.  H.  Adams.  February 
27lh. 

4.897.  "  Electric    motors."     F.    Foster.     Fr-bruary   27th. 

4.898.  "  Coverings  of  conduits  for  laving  electric  cables."  C.  G.  Wahne. 
February  27th. 

4,923.  "  Chemical  processes  conducted  in  electrical  furnaces."  H.  Dreyfus. 
February  27th. 

4,940.  "  Protective  devices  for  electric  circuits."  British  Thomson-Hous- 
ton Co.   (General  Electric  Co.,  U.S.A.)     February  27th. 

4.948.  "Electrolysis."  M.  A.  .Adams.  J*  Fielokousr,  A.  T.  Mabbitt  &  J. 
.Stevenson.     February  27th. 

4,955.     "  Trolley    for    electric  tramways."     G.    Odierno.     February   27th. 

4,970.  "  Production  of  tone  currents  for  telephone  circuits."  VV.  H.  Grin- 
STFD  AND  .Siemens  Bros.  &  Co.     F.bruary  27th. 

4.973.  "  Combined  telephone  pad  and  directory  holder."  H.  J.  Cartbr 
AND   C.  W.   H.    Westell.     February   27lh. 

4.982.  "  .Sockets  for  electric  lamps."  J.  Wbgmann.  February  27th. 
(Switzeriand,   June   18lh,   1918.) 

4.983.  "  Sell-contained  battery  lamps."  British  Ever-Readv  Co.  Sr  M. 
GooDFKLLOW.      February    27th. 

4,990.  "  Electrical  push  apparatus  for  mines,  &c."  A.  H.  Marsh.  Febru- 
ary 28th. 

4,999.    "  Electric   poultice."     G.  S.    Plant.     February  28th. 

5,006.  "  Combined  electrical  couplings  and  base-plates."  R,  W.  Bill  and 
W.  T.  Bower.     February  28th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and    abridged,    and   all    subS'-quent    proceedings    will    be  taken. 

XSIT. 

10,243.     Electric   ueaters.     A.   A.    Buck.     July   16th,   1917.     (123.106.) 

14.991.     Electric  accumulators.     H.  F.  Joel.     October  16th.  1917.     (123.IIU.) 

18,453.  Electric  cables.  W.  Williams  and  Callender's  Cable  &  Construc- 
tion  Co,     December  12th,   1917.     (133,124.) 

18.649.  E..ECTKIC  pocket  lamp.  J.  Chatwin  (E.  G.  Comp,  Phcebut).  De- 
cember  15th.   1917.      (Convention  date   not   granted.)      (113.953.) 

18,750.  Electric  ignition  apparatus  for  internal-combustion  engines.  I. 
Courtier  &  P.  Courtier.  July  12th,  1917.  (Patent  of  adtfitlon  not  granted  ) 
(118,060.) 

1SX8. 

411.  Electron  emitting  cathodes  for  vacuum  discharge  tubes,  and  pro- 
cess FOR  MAKING  THE  SAME.  Western  Electric  Co.  (Western  Electric  Co., 
U.S.A.)     January   8th,   1918.     (123,126.) 

423.  Electrically-fired  small  arms.  L.  M.  Bowman  &  W.  A.  Smith. 
.May   29th,    1917.      (116,257.) 

474.       INCAND2SCENT    ELECTRIC    LAMPS    FOR     PROJECTION    PURPOSES.       D.     Leiy     and 

N'aamlooze     Vennootschap     Philips'     Gloeilampenfabrieken.       June   2nd,  1917. 
(116,086.) 

2.415.  Protection  of  electric  supply  distribution  systems  in  which  shunt 
WIRES   ARE   EMPLOYED.     A.  V.    Downton.      February  11th,  1918.    (123,143.) 

3.416.  Electric  measuring  and  circuit-protecting  apparatus.  A.  V.  Down- 
ton.     February   11th,   1918.      (12J.144.) 

2.494.  Electric  current  controllers.  Y.  Uchida.  February  12th,  1918. 
(123,148.) 

2..">45.  Electric  master  and  sixondary  clocks.  P.  P.  .Andersen.  February 
12th.  1918.     (123,155.) 

2,763.  Apparatus  for  demonstrating  svstem.s  of  electric  wiring.  D. 
Rowan.     February  16th,   1918.     (Cogante  application  4,397/18.)     (123,170.) 

2,800.    Electric  clocks.     P.   P.  Anderten.     February  16th,  1918.     (138,171-) 

5.774.      ELEtTTRICAL     speed-controlling     APPARATUl.       V.      Bibir*.       April     4tfc, 

1918.     (123,318.) 
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THE 


PEICE    OF    ELECTRICAL 
ENERGY. 


iVe  regret  that  recently  a  number  of  our  readers  have  experl- 
sneed  difficulty  In  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  Is 
lODtlnuing  to  Increase  so  rapidly  that  it  is  Impossible  for  us 
0  guarantee  that  any  casual  copies  will  be  available  after  the 
lour  of  publication.  In  order  to  make  sure  of  receiving  one's 
opy  regularly  as  issued,  a  definite  order  should  be  placed  witli 
>  DeWsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ludgate  B»U, 
<ondoa,  E.G.  4. 
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Now  that  the  prices  of  commodities  of  every  description  are 
invariably  much  higher  than  was  the  case  before  the  war, 
no  surprise  has  been  occasioned  when,  from  time  to  time, 
the  price  of  electricity  for  power,  lighting,  and  heating  has 
been  raised.  Railway,  tramway,  omnibus,  and  cab  fares  have 
also  been  increased,  and  in  this  country  the  enhanced 
charges  have  been  brought  into  force  with  hardly  any  public 
comment  on  the  subject. 

It  is,  therefore,  with  a  certain  amount  of  astonishment 
that  we  have  read  the  American  technical  papers  lately — 
in  fact,  for  the  past  few  months.  Those  devoted  to  the 
interests  of  electrical  traction  have  been,  and  still  are, 
filled  with  appeals  for  increased  passenger  fares.  Eeasons 
are  given — some  fairly  convincing,  others  redolent  of  the 
flatulent  nonsense  which  was  so  strenuously  boomed  even 
here  a  few  years  ago,  in  the  shape  of  "  selling  talk  "  and 
"  advertising  efficiency." 

We  are  aware,  of  course,  that  the  raising  of  tramway  fares 
is  not  the  simple  matter  there  that  it  is  here.  Tramways, 
light  railways,  and  most  public  utilities  in  the  United 
States  are  almost  always  worked  by  private  companies, 
whose  rates  and  charges  are  subject  to  the  approval  of 
public  utility  commissions.  Approval  has,  therefore,  to  be 
sought,  and  in  some  cases  a  vote  has  to  be  taken,  before  any 
change  can  be  made.  In  addition  to  this,  it  appears  to  be 
the  general  usage  to  make  a  fixed  charge  per  journey, 
irrespective  of  the  distance  travelled,  just  as  the  Central 
London  Railway  did  in  the  days  when  it  was  the  "  tuppenny 
tube."  The  system  of  graduating  fares  according  to 
distance,  almost  universal  in  this  country,  is  there  called 
the  "  zone  system." 

The  American  papers  whose  interests  are  concerned  with 
power  and  industry  are  also  devoting  considerable  attention 
to  this  problem,  and  an  extremely  interesting  article, 
entitled  "  Cost  i-t>rsits  Value  of  Service  in  Rate  Making," 
written  by  Prof.  John  Bauer,  appeared  in  the  Electrical 
World  on  August  31st  and  September  7th,  1918. 

We  do  not  remember  to  have  encountered  in  the  British  Press, 
or  in  books,  any  attempt  on  the  part  of  the  professor  or  student 
of  the  science  of  economics  to  consider  the  very  important 
and  far-reaching  problems  bound  up  with  this  subject.  It 
is  true  Sir  William  Ashley  spoke  at  the  British  Association 
meeting  at  Sheffield,  some  years  ago,  when  Mr.  E.  W. 
Cowan  presented  a  paper  which  dealt,  to  some  extent,  with 
the  matter. 

In  the  early  days  of  electricity  supply,  many  engineers, 
coming  freshly  up  against  the  subject,  armed  with  nothing 
in  the  shape  of  previous  economic  education,  but  only 
with  sound  engineering  common-sense,  evolved  systems  of 
charging  of  their  own,  and  contributed  knowledge  and 
wisdom  which,  strengthened  by  the  eiperience  of  subsequent 
years,  have  sufficed  until  lately  to  satisfy  the  requirement* 
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of  the  situation.  The  names  of  Arthur  Wright  and  John 
Hopkinson  will  readily  occur  to  the  reader  ;  and  a  veritiihle 
crowd  of  less  famous  men  have  made  important  contri- 
butions to  the  subject,  particularly  in  the  earlier  years.  It 
was,  and  probably  still  is,  possible  in  Germany  to  patent  a 
system  of  charging,  and  numerous  freak  systems,  each 
involving  a  particular  kind  of  freak  meter,  were  put 
forward — but  this  is  by  the  way.  Of  recent  years,  in 
Great  Britain,  a  supply  authority  has  fixed  a  rate  or 
method  of  charging,  or  amended  an  old  system,  the  con- 
sumers have  accepted  it,  the  Press  has  not  commented  upon 
it,  economists  have  ignored  it — or  have,  more  probably, 
been  ignorant  of  it — and  the  subject  has  been  treated  with 
the  fine  contempt  and  disregard  characteristic  of  the 
British  people  when  confronted  with  any  really  important 
matter.  Suffragettes,  Sinn  Fein,  and  other  excitements 
occupy  the  nation's  mind,  to  the  exclusion  of  housing, 
education,  health,  and  matters  affecting  the  well-being  of 
every  man,  woman,  and  child  in  the  community. 

.\ow,  let  us  ask  ourselves  one  or  two  questions.  What  is 
the  fundamental  notion — the  eternal  verity,  if  you  like — 
underlying  the  satisfactory  working  of  an  electricity  supply 
undertaking  ?  The  answer  to  this  is  simple,  but  involves 
further  questions.  It  is  nothing  more  or  less  than  this  : — 
The  lowest  possible  cost  of  manufacture,  combined  with  a 
selling  price  which  exceeds  the  cost,  but  is  not  so  high  as 
to  drive  the  consumer  to  use  some  alternative  means  of 
obtaining  what  he  wants,  or  to  go  without  it. 

The  questions  raised  by  this  answer  are  many  and 
various.  One  is — what  is  the  cost  of  manufacture  ?  "With 
this,  at  the  moment,  we  do  not  propose  to  deal,  because  we 
are  anxious  to  consider  another,  of  equal  if  not  greater 
importance,  viz.  :  What  ought  to  be  the  selling  price  ? 

The  very  title  of  Prof.  Bauer's  article,  "  Cost  v.  Value," 
gives  food  for  thought.  The  value  of  a  thing  may  be  out 
of  all  proportion  higher  or  lower  than  the  price  paid  for  it 
in  money.  Who  is  there  that  does  not  possess  some 
inex'pensive  article  which  he  or  she  has  come  to  regard  as 
indispensable  and  irreplaceable  ?  That  is  an  example  of 
value  exceeding  cost.  On  the  other  hand,  slum  property  is 
regarded  as  a  profitable  investment,  and  large  rents  are 
o"btained  for  premises  which  have  less  than  no  value, 
which  are  plague  spots  and  sinks  of  degradation,  filthy  and 
abominable  to  the  last  degree. 

The  principle  of  charging  what  the  traffic  will  bear,  is 
advocated  by  many,  and  must  certainly  be  considered.  It 
cannot,  however,  be  regarded  as  ideal,  even  in  the  railway 
world.  It  leads  directly  towards  discrimination  between 
consumers. 

The  traffic  may  be  able  to  bear  charges  considerably  in 
excess  of  the  cost  of  service.  Many  are  paying  8d.  per  unit 
for  electric  light  nowadays  rather  than  be  without  it. 
Again,  the  traffic  may  be  quite  unable  to  bear  the  cost  of 
manufacture.  Xo  one  can  afford,  as  a  commercial  proposi- 
tion, to  pay  ^d.  per  unit  for  heating  water  for  domestic 
purposes.     The  price  would  have  to  be  much  less. 

In  addition,  then,  to  the  consideration  of  what  the  trafBc 
will  bear,  there  is  the  question  of  providing  a  reasonable 
return  on  capital  invested.  Does  the  revenue  derived  from 
charging  what  the  traffic  will  bear  provide  such  a  return  or 
not  ?  If  not,  what  shall  be  done  to  bring  in  revenue  ?  If 
so,  what  shall  be  done  with  the  surplus  ? 

Prof.  Bauer  says  quite  flatly  : — "  If  the  revenues  exceed 
a  fair  return,  the  rates  are  too  high,  and  are  reduced  ;  but 
if  they  are  less,  then  the  rates  are  too  low,  and  are  raised.'' 
On  this,  our  contemporary  quotes  one  A.  C.  Dunham  as 
having  commented  that  every  time  he  had  lowered  his  rates 
he  had  increased  his  net  profits.  Contrast  this  with  the 
famous  BeAnoudsey  clause,  whioh  reqiiired  Prof.  Bauer's 
^principle  to  be  carried  out. 


If  the  traffic  will  bear  high  charges,  it  may  be  askid 
whether  the  return  to  the  invi'stor  t-in  ever  be  described  as 
unreasonably  high.  This,  in  the  United  .States,  is  the  {Kiiiii 
at  which  the  Commission  is  supposed  to  step  in,  and  it  has 
to  decide  whether  the  consumer  shall  be  protected  by  low 
prices,  or  whether  the  revenue  shall  be  artificially  high  atid 
the  profits  appropriated  for  public  purposes.  Since  the  con- 
sumer pays,  it  may  seem  that  the  public  purposes  are  bein;,' 
carried  out  without  public  expense,  but  a  little  consideration 
will,  we  think,  expose  the  fallacy  of  this  view.  If  electricity 
is  expensive,  the  cost  of  the  product  turned  out  by  its  aiid 
will  be  higher.  The  general  public  will  pay,  for  there  is 
no  other  reservoir  from  which  the  money  can  be  drawn. 

The  question  of  ability  to  pay  must  also  receive  attention. 
Income-tax,  super-tax,  doctor's  bills,  rates,  all  of  these 
depend  on  this  principle.  The  question  of  willingness  to 
pay  cannot  be  neglected — a  fact  which  is  borne  out  by  tb" 
American  traction  papers,  which  now  frequently  contiiin 
revelations  of  the  unpleasant  fact  that  a  20  per  cent,  in- 
crease of  fares  produces  something  like  a  5  per  cent. 
increase  in  the  revenue.  The  Electric  Railinai/  Journal,  in 
a  recent  issue,  frankly  records  its  opinion  that  "  the  zone 
experiment  has  been  postponed  too  long."  Make  yonr  fares 
too  high,  charge  3d.  or  3|d.  for  any  distance,  when  people 
have  been  accustomed  to  pay  2id.,  and  your  passengers  will 
desert  you.  They  will  walk,  or  buy  a  Ford  car.  The  com- 
petition of  the  private  motor-car  is  a  serious  thorn  in  tlie 
flesh  of  many  tramways  in  America. 

Eunning  costs  increase  when  wages  increase  and  when 
coal  becomes  dearer.  In  the  case  of  a  stagnant  under- 
taking, this  is  all  that  increases  ;  the  sum  invested  remains 
the  same,  because  the  output  makes  no  progress.  In  such 
a  case,  the  only  way  of  passing  on  the  increased  cost  is  to 
increase  the  price. 

A  progressive  undertaking,  with  increasing  output,  has 
to  increase  the  amount  invested  by  buying  new  plant.  The 
price  of  plant  has  increased,  and  coal  and  wages  cost  more, 
but  there  is  a  larger  revenue.  It  is  more  than  likely  that 
with  a  properly-formed  tariff,  the  increased  revenue  will 
offset  the  increases  in  cost.  If  this  is  the  case,  then  the 
price  should  not  be  increased;  Increase  of  output  brings 
down  overhead  charges ;  increase  of  output  is  brought 
about  by  low  selling  prices.  Therefore,  overhead  charges 
are  brought  down  by  low  selling  prices.  There  must  be  ;i 
profit,  and  a  good  one.  Far  too  much  of  British  engineer- 
ing, and  particularly  of  the  earlier  electrical  work  done,  is 
excellent  as  a  monument  to  the  soundness  of  our  engineer- 
ing practice,  but  it  has  not,  up  to  the  present,  brought 
much  in  the  way  of  dividends  to  the  shareholders.  It  is 
not  necessary  to  mention  any  one  concern,  for  they  are  all 
tarred  with  the  same  brush. 

Let  a  profit  be  made,  ..but  see  that  it  is  not  unreasonably 
high.  This  policy  protects  the  consumer,  and  advances  the 
prosperity  of  the  supplier  along  the  right  path.  It  is  no 
solution  "of  the  problem  to  hand  over  large  sums  to  relieve 
the  rates,  for  the  relief  goes  mostly  into  the  wrong  pockets. 
Even  when  the  case  is  reached  that  a  municipality  can 
take  a  penny  either  off  the  price  of  gas  or  off  the  rates, 
the  penny  should  come  off  the  price  of  gas. 

A  correct  system  of  charging  should  be  based  upon  cost, 
and  should  graduate  its  charges  in  accordance  with  value  of 
service.  Neither  one  element  nor  the  other  should  be  the 
only  one.  Hence  all  systems  of  uniform  fares  are  wrong, 
and  all  systems  of  charging  for  electricity  by  cuireut 
limiters  without  meters  are  wrong,  though  they  may 
(improbably)  sometimes  be  (or  seem)  es[)edient.  It  is  not 
worth  so  much  to  ride  from  Ludgate  Hill  to  Charing  Cross 
as  it  is  to  ride  from  the  Bank  to  the  Marble  Arch,  and  it  is 
wrong  to  charge  a  uniform  fare.  The  increase  in  cost  foi 
the  greater  distance  Ls  not  in  exact  proportion,  but  the  cost 
is  not  the  same.  Thus  from  both  points  of  view 
uniformity  is  wrong,  and  the  Americans  will  have  tc 
change  their  system  if  they  want  to  improve  the  prospects 
of  their  trainway  imdertakings. 


Toi.  84.  No.  2.167,  MARCH  28,  1919.]     THE    ELECTRICAL    REVIEW. 


339 


National 
Electricity  Supply. 


Time  goes  on  going  on,  but  there  is 
still  no  sign  of  the  introduction  of  the 
Electricity  Supply  Bill  into  Parliament 
by  the  Board  of  Trade.  In  the  meantime,  the  Ways  and 
Communications  Bill  is  before  Grand  Committee,  and 
nothing  is  heard  as  to  its  progress— though  we  imagine  that 
it  is  undergoing  a  strenuous  experience.  How  the  two  Bills 
are  to  be  reconciled  it  is  impossible  to  say  until  both  drafts 
are  before  us  ;  it  looks  as  if  the  Transporters  had  jumped 
the  claim  of  the  Traders — stolen  their  lightning,  so  to 
speak  :  but  we  must  wait  for  enlightenment  on  this  point. 

Meanwhile,  perplexity  reigns  in  the  minds  of  the  public, 
as  may  be  gathered  from  various  items  in  the  lay  Press. 
Those  are  not  wanting  who,  somewhat  furtively,  cist 
doubt  upon  the  merits  of  the  super-station  ;  one  well-known 
municipal  electrical  engineer  prefers  to  pronounce  it 
"  superstition,"  a  shrewd  thrust  indeed — whilst  others 
are  developing  alternative  schemes,  which  they  claim 
will  prove  equally  economical.  For  instance,  at  the  revived 
annual  dinner  of  the  West  Ham  Electricity  Department, 
a  fortnight  ago,  Mr.  J.  H.  Bowden  said  that  an  independent 
report  was  being  prepared  on  the  subject  of  electricity 
supply  in  West  Ham  and  Poplar,  and  when  that  was  ready 
he  thought  the  super-station  question  would  bear  a  different 
complexion.  Mr.  J.  B.  Braithwaite,  presiding  at  the 
meeting  of  the  County  of  London  Electric  Supply  Co., 
Ltd.,  last  week,  expressed  agreement  in  general  with  the 
recommendations  of  the  Electric  Power  Supply  Committee, 
particularly  with  the  proposal  to  place  the  electricity  supply 
of  the  whole  country  in  the  hands  of  one  body,  but  he  said 
that  in  the  Transport  Bill  this  recommendation  appeared  to 
have  been  abandoned  ;  the  Bill  would  paralyse  private 
enterprise.  With  regard  to  the  supply  of  the  Greater 
London  area,  he  advocated  the  extension  of  the  companies' 
tenure  and  the  grouping  of  the  companies  and  mimici- 
palities  respectively  into  two  great  concerns  which  would 
be  well  able  to  cope  with  the  requirements  of  the 
situation  by  linking-up  their  undertakings.  This  proposal 
obviously  will  not  please  the  Mimicipalities  of  Greater 
London  which  are  so  anxious  to  eliminate  all  company  con- 
trol in  the  metropolitan  area,  and  are,  in  fact,  preparing  a 
scheme  of  their  own. 

In  the  Provinces,  as  our  columns  have  shown,  numerous 
movements  are  on  foot  with  the  object  of  anticipating 
the  proposals  of  the  future  Board  of  Electricity  Com- 
missioners, and  staking  out  claims  for  the  possession  of 
super-stations,  while  the  Board  of  Trade's  activities  in  a 
similar  direction  occasionally  come  to  light— witness  the 
report  by  Sir  John  Snell  and  Mr.  C.  H.  Merz  on  South 
Yorkshire,  abstracted  in  our  last  issue,  and  the  conference  of 
North- West  Midland  authorities,  repoited  the  week  before. 
The  interim  report  of  the  Board  of  Trade  Committee  on 
Water-Power  Resources  of  the  United  Kingdom,  of  which 
we  give  an  abstract  to-day,  embodies  a  more  optimistic 
view  of  this  subject  than  any  previous  expression  on  the 
part  of  the  Government,  though  it  follows  so  closely  on  the 
lines  of  Mr.  A.  Xewlands's  paper,  abstracted  in  our  issue  of 
February  8th,  1918,  that  it  adds  little  to  the  information 
already  available.  The  subject  of  "National  Electricity 
Supply  "  is  certainly  very  much  alive,  in  spite  of  the  dilatory 
methods  of  Government  Departments. 

Not  only  in  this  country  is  the  movement  progressing  ; 
similar  proposals  are  being  seriously  considered  in  Canada, 
Australia,  and  New  Zealand,  as  well  as  in  Germany,  Austria. 
Hungary,  Bavaria,  Spain,  and  other  countries.  The  im- 
portance of  electricity  to  the  national  welfare  is  everywhere 
appreciated,  and  it  is  clear  that,  given  settled  conditions, 
there  is  a  period  of  unexampled  prosperity  before  the  elec- 
trical industries. 

Returning  to  the  Transport  Bill,  a  mass  of  opposition  to 
the  proposal  to  place  the  control  of  electricity  supply  under 
the  new  Ministry  is  accumulating,  especially  on  the  part  of 
municipal  authorities,  as  is  shown  elsewhere  in  our  columns 
to-day,  and  there  appears  to  be  little  prospect  of  this  part 
of  the  Bill  getting  through  Parliament.  We  have  already 
expressed  our  strong  objection  to  the  proposal,  for  which  we 
see  no  justification  whatever.  To  treat  electricity  as  a 
mere  adjunct  to  transportation,  when  in  point  of  fact  it  is 


in  itself  a  prime  factor  in  the  nation's  concerns,  and  worthy 
of  a  Ministerial  Department  to  itself,  would  be  a  fatal 
error.  If  it  must  be  subject  to  a  Ministry,  let  it  be  the 
Ministry  of  Commerce  that  shall  be  thus  honoured. 


The  intention  of  the  Republican 
State  Electricity  Covernment  in  Germany  to  vest  in  the 
f  erman  ■  possession  of  the  State  the  control  over 
existing  sources  of  energy  in  the  country, 
to  which  reference  was  made  recently  in  this  journal, 
coincides  with  the  publication  by  Prof.  Klingenberg  of  a 
memorial  to  the  Government  and  the  Federal  States  in 
relation  to  the  nationalisation  of  the  supply  of  electricity. 
In  the  professor's  opinion,  the  principal  requirement  is  the 
formation  of  great  supply  undertakings  with  the  co-opera- 
tion of  the  State,  and  he  assumes  that  it  is  solely  opportune 
for  the  State  to  become  the  owner  of  productive  sources  in 
bulk,  whilst  the  time  is  not  yet  ripe  for  the  State  to  take  in 
hand  the  distribution  of  energy.  On  this  basis  it  is 
suggested,  for  instance,  that  Prussia  should  be  divided  into 
eight  main  supply  districts — the  Saar,  the  left  bank  of  the 
Rhine,  the  right  bank  of  the  Rhine,  the  Rulir,  the  Bitter- 
feld  lignite  district,  Berlin  and  environs,  Hamburg — 
Lubeck,  and  Tipper  Silesia,  and  that  eight  State  companies 
should  be  constituted,  the  most  suitable  form  being  that  of 
joint  stock  enterprises  with  registered  shareholders.  As  the 
essential  rights  of  the  State  would  be  guaranteed  by  the 
statutes  of  the  companies,  which  would  be  uniform 
throughout,  it  is  not  considered  unconditionally  necessary 
that  the  Republic  and  States  should  possess  more  than 
50  per  cent,  of  the  share  capital,  especially  as  important 
decisions  would  be  subject  to  a  majoiity  of  two-thirds  the 
votes.  It  is  proposed  that  the  Republic  should  contribute 
one-half  of  the  authorised  capital,  so  as  to  facilitate 
financing  by  the  Federal  States  ;  while,  on  the  other  hand, 
the  State,  even  during  the  war,  has  become  the  proprietor 
of  large  electricity  works,  or  a  participator  in  such  under- 
takings, which  would  be  incorporated  in  the  State  companies 
previously  mentioned.  In  this  connection  are  cited  the 
Golpa  power  station,^  the  Inn  works  in  Bavaria,  the  pro- 
jected Erft  works,  and  the  Walchensee  works. 

The  majority  of  the  other  shareholders,  in  the  opinion 
of  the  professor,  should  be  composed  of  those  provincial, 
communal,  and  private  companies  which  already  own  elec- 
tricity undertakings,  and  which  would  transfer  them  to  the 
State  companies  in  exchange  for  shares  and  debentures  in 
the  latter.  It  is  suggested  that  the  development  of  the 
State  undertakings  should  be  assured  by  legal  regulations 
giving  them  preferential  rights,  in  order  to  induce  the 
existing  undertakings  to  co-operate  with  the  State  com- 
panies. The  owners  of  works  who  do  not  decide  in 
favour  of  such  a  connection  should  be  authorised  also  to 
continue  their  works  for  a  Ion?  time  within  their  area  of 
supply.  It  is  recommended  that  suitable  compensation 
should  be  paid  on  the  taking-over  of  "  parts  of  installa- 
tions." On  the  otber  hand,  the  professor  contends  that,  in 
order  to  assure  to  the  State  undertakings  the  advantages 
expected  from  the  development  in  the  sale  of  energy,  and  to 
guarantee  the  greatest  possible  economy  in  fuel,  the  State 
companies  should  be  given  the  right  of  preventing  the 
execution  of  extensions,  the  erection  of  new  works,  and 
the  reconstruction  of  power  stations  which  serve  for  public 
supply  purposes.  In  connection  with  this,  the  proposal  is 
also  put  forward  that  the  State  companies  should  be  vested 
with  the  right  of  sanction  in  the  case  of  reconstructions 
and  extensions,  together  with  the  right  of  expropriation  and 
of  demanding  any  information  for  this  purpose. 

The  memorial  holds  that  the  scheme  set  forth  would  not 
involve  any  financial  risk  for  the  Republic  or  the  State. 
The  financing  of  the  project  is  declared  to  be  a  simple 
matter  in  consequence  of  the  gradual  formation  of  the  State 
companies,  which  would  at  once  yield  surplus  profits, 
especially  as  most  of  the  money  could  be  raised  by  way  of 
loans,  it  is  filially  suggested  that  the  State  companies 
should  be  gradually  amalgamated,  and  thus  ensure  the 
uniform  regulation  of  the  supply  of  energy  throughout  the 
country. 
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LARGE     ROLLING-MILL     PLANT. 


(ConchuM  from  paqe  284.) 


The  following  article,  the  substance  of  which  is  taken 
from  the  BriHsh  Wrsliiii/Iiouse  Gazette,  illustrates  and  des- 
cribes an  electrical  ei|uipment  for  a 3S-in.  reversing  cogging 
mill  recently  installed  in  the  Cleveland  district,  which  is 
designed  to  roll  3-ton  steel  ingots  IS  in.  x  22  in.  to 
4  in.   X  4  in.  billet*,  with  an  output  of  60  tons  per  hour. 


peripheral  speed  of  22,.")00  ft.  per  minute,  while  eiuli 
machine  is  separately  e.xcited.  The  mill  motor  (fig.  ■'i)  is  a 
double-armature  machine,  and  is  forced-ventilated,  dry  air 
filters  and  blowers  in  dujilicate  being  provided. 

In  this  particular  motor  the  insulation  of  conductors  iiml 
mechanical   construction   have   received   special   attention. 


Fio.  6.— Drivers  Control  Platform. 

The  electrical  equipment  of  the  plant,  supplied  by  the 
British  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd., 
of  Manchester,  consists  of  the  following  machines  :— A  mill 
motor  rated  at  4,800  h.p.,  b.m.s.,  or  13,7u0  h.p.  peak,  at 
speeds  ±  0  to  100  r.p.ji.  ;  three  generators  of  1,500  kw. 
each,  and  a  2,500-b.H.p.  induction  motor  running  at  600  E.P.M. 
synchronous  speed,  the  supply  being  three-phase,  60  periods, 
at  2,400  volts.     The  fly-wheel  weighs  30  tons,  and  has  a 


Fia.  7. — Contactor  Type  ContkolliiE. 


Mica  is  used  both  for  the  insulation  between  coil  and  coil, 
and  coil  to  earth,  while  the  keying  of  core  to  spider  is  very 
substantial  in  character. 

'Jhe  motor  and  equipment  are  so  designed  as  to  be 
capable  of  giving  over  30  reversals  per  minute  up  to  ±  32 
R.p.jt.  These  quick  reversals  are  obtained  by  forcing  the 
generator  field  for  a  limited  time  during  every 
acceleration    period— that    is    to    say,    the    voltage    ira- 
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on  the  fields  for  thi.s  period  is  rery  much 
greater  than  normal.  The  initially  high  impressed  voltage 
is  brought  back  to  riormal  by  means  of  a  relay  connected 
across  the  main  armature  connections  and  operating  when 


Pi, ANT    Showing   MiLL-MoTor:,    MoTon-di-si: 
.\Nr>  Liquid-Type  Slip  Reoclator. 


be  present  is  negligible  when  "  forcing  "  is  used,  is  proved 
by  the  acceleration  figures — viz.,  30  reversals  per  minut« 
for  this  mill. 

The  fly- wheel  of  the  motor-generator  set,  fig.  9,  is  a  steel  cast- 
ing specially  annealed, 
and  is  designed  to  give 
undiminished  strength  at 
its  centre.  The  shaft 
does  not  pass  through 
the  fly-wheel,  but  is  pro- 
vided with  two  spigoted 
faces,  which  are  taken 
by  corresponding  recesses 
on  the  solid  forged  shaft 
couplings. 

The  automatic  slip 
regulator  of  the  liquid 
type  has  its  weir,  which 
controls  the  level  of  the 
electrolyte  in  the  regu- 
lator, operated  by  a 
separate  D.c.  motor.  This 
motor  is  started  in  either 
direction  or  stopped 
through  the  action  of 
an  A.c.  relay  in  the  form 
of  a  torque  motor,  which 
takes  its  power  supply 
from  the  main  a.c.  cir- 
cuit through  single-phase 


the  voltage  in  those  leads 
ha.s  risen  to  a  predetermined 
value.  At  this  moment  the 
relay  reinserts  a  resistance  in 
the  field  of  the  main  gene- 
rator exciter,  and  conse- 
quently the  forcing  ceases. 
'  By  these  means,  almost  any 
required  rate  of  acceleration 
is  obtainable  through  adjust- 
ment of  the  initial  exciter 
voltage.  Fig.  11  shows  the 
connections  and  the  relay 
and  resistance  for  speeding 
up  the  acceleration.  There 
are  three  exciter  machines 
coupled  together  on  one  bed- 
plate and  driven  by  an  in- 
duction motor  of  150  h.h.I'. 
The  small  machine  excites 
the  fields  of  the  two  larger 
exciters,  and  the  Ward- 
Leonard  controller   operates 


Fig.  10. — View  of  the  Rolls. 

on  the  fields  of  the  exciters  and  not  on  the  main  fields  ; 
thus  the  controller  handles  less  than  one-fiftieth  of  the 
main  field  watts.  In  consequence  the  size  of  the  controller 
is  much  reduced,  the  ease  and  accuracy  of  its  operation 
being  largely  increased.     That  any  sluggishness  which  may 


Fig.  9.— Motor-Generatok  Set,  .SO-Ton  Fly-wheel.  Peripheral  Speed 
22,500  Ft.  per  Minute. 


transformers.  The  current  flowing  in 
the  torque-motor  stator  is,  therefore, 
proportionate  to  the  load,  with  the 
result  that  through  the  action  of  the 
relay,  the  d.c.  motor  being  controlled 
thereby,  it  continuously  adjusts  the 
position  of  the  weir  to  give  the  re- 
i|uired  change  of  resistance  or  slip 
called  for  by  the  varying  load.  The, 
relay  remains  stationary,  and  the  weir 
at  its  closed  position,  from  no-load 
up  to  a  predetermined  load,  when  the 
varying  adjustment  of  resistance  suit- 
able to  the  load  takes  place  auto- 
matically. The  action  of  the  relay 
and  D.c.  actuating  motor  being  ex- 
tremely rapid  and  dead  beat,  the 
position  of  the  weir  is  varied  with 
accuracy  and  certainty.'  The  load  at 
which  the  relay  will  operate  may  be 
varied  by  means  of  suitable  tappings 
on  the  iSeries  transformers,  so  that  the  stored  energy  in 
the  fly-wheel  may  begin  to  be  utilised  at  any  of  several 
different  load  values. 

A  veiT  complete  system  of  forced  lubrication  for  emer- 
gency and  for  ruimiiig  under  usual  working  conditions  is 
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provided.  Should  the  flow  of  oil  cease  from  any  cause,  the 
motor-generator  set  will  automatically  shut  do\Yn,  and 
should  the  main  oil  tap  be  closed  the  set  cannot  be  started 
up.  A  flow  indicator  of  the  sight-feed  type  is  titted  at  each 
bearing,  and  a  flow-indicator  trip  switch  is  fitted  to  give 
;in  alarm  should  the  flow  cease  at  any  time. 

On  the  driver's  platform  (fig.  (!)  is  fitted  the  Ward- 
Leonard  controller,  the  usual  set  of  driver's  instruments, 
and  an  emergency  push  button. 

The  master  switches  for  live  roller,  screw-downs,  and 
other  electrically-driven  auxiliaries,  are  fitted  adjacent  to 
the  controller,  also  the  hydraulic  controllers. 

The  safety  device  s  D  in  fig.  11  is  an  arrangement  which, 
when  operating  due  to  low  voltage  or  no  ^-olts  on  the 
eiciter.  first  inserts  resistance  in  the  small  exciter  field,  and 
then  opens  that  circuit,  thus  taking  the  field  off  all  the  D.c. 


Fig.  11. — GsrxEBAL  Scheme  op  Connections. 

machines.  In  the  event  of  the  exciter  volts  falling  below 
normal  from  any  cause,  the  generators  would  be  subjected 
to  heavy  overloads,  as  the  torque  over  all  the  peaks,  due  to 
rolling,  must  be  maintained  ;  as  the  torque  is  dependent  on 
current  and  mill-motor  field  strength,  when  the  latter  is 
decreased  the  former  must  be  increased,  and  therefore  an 
overload  sufficient  to  operate  the  breaker  may  easily  occur 
under  these  circumstances.  The  safety  device  is,  therefore, 
set  to  cut  out  the  fields  should  the  exciter  voltage  drop  to 
danger  point  or  fail  altogether  ;  it  may  also  be  tripped  on 
emergency  by  the  driver  by  means  of  a  switch  fitted  on  thi' 
platform. 

The  mechanical  parts  of  the  rolling  mill  were  designed 
and  made  by  Mes.srs.  Davey  Bros.,  Ltd.,  of  SheSield. 


MORGAN'S    PATENT    ELECTRICALLY-HEATED 
CRUCIBLES. 


Last  week  we  had  the  pleasure  of  visiting  the  Battersea 
Works  of  the  Morgan  Crucible  Co.,  Ltd.,  to  inspect  a  series 
of  electrically-heated  crucibles  of  entirely  novel  design, 
which  has  recently  been  perfected  by  the  company,  as  the 
outcome  of  experiments  and  research  extending  over  a 
period  of  20  years.  The  work  was  nearly  completed  when 
war  broke  out,  necessitating  the  concentration  of  the  com- 
pany's activities  on  apparatus  more  directly  connected  with 
the  manufacture  of  munitions ;  now  that  the  emergency 
has  passed  the  former  work  has  been  resumed,  and  the 
successful  results  obtained  are  of  exceptional  interest  in 
view  of  the  developments  which  have  taken  place  dming 
the  war,  in  connection  with  the  wide-spread  adoption  of 
electrical  heating  for  melting  and  refining  metals. 

Hitherto  electric  furnaces  for  melting  metals  have  been 
almost  wholly  of  the  arc  type  in  its  varied  forms,  and  these 
have  been  applied  mainly  to  the  treatment  of  steel ; 
difficulties  arise  in  the  melting  of  non-ferrous  metals, 
particularly  alloys  containing  zinc,  owing  to  the  volatility 
of  that  metal,  which  renders  the  use  of  the  arc  very 
objectionable,  owing  to  the  excessive  waste  of  a  costly 
metal,  and  to  the  possible  contamination  of  the  melt  with 


carbon  or  deleterious  gases.  Attempts  have  been  made  to 
get  over  the  difficulty  by  various  methods,  especially  in 
the  United  States,  where  the  excessive  cost  and  bad 
quality  of  the  crucibles  obtainable  during  the  war  com- 
pelled brass-founders  to  seek  other  means  of  melting  the 
metal.  In  our  issue  of  August  10th,  1017,  we  described  u 
brass-melting  furnace  in  which  the  crucible  was  heated  by 
radiation  from  troughs  containing  a  granulated  carbonaceous 
material  heated  by  the  passage  of  a  current :  and  in  our 
issue  of  September  13th,  11118,  we  described  the  "rocking- 
type  "  of  furnace  devised  by  the  U.S.  Bureau  of  Standards, 
in  which  metal  was  heated  by  radiation  from  an  arc,  whilst 
the  whole  furnace  was  slowly  rocked  to  and  fro,  to  keep  the 
metal  thoroughly  mixed,  and  thus  prevent  the  evaporation 
of  the  zinc  from  the  overheated  surface  of  the  melt. 
Naturally,  this  type  of  furnace  is  very  costly,  while  the 
method  of  applying  the  heat  is  far  from  efficient,  and  the 
consumption  of  electrodes,  wear  of  linings,  skilled  attend- 
ance. Ac.  add  to  the  expense  and  the  volatilisation  of  zinc 
is  only  mitigated,  not  avoided. 

The  most  economical  method  of  heating  metal,  ^riimi 
facie,  is  to  pass  a  current  through  its  substance,  as  in  the 
induction  type  of  electric  furnace  ;  but  while  this  has  been 
successfully  employed  for  steel,  it  is  quite  unsuitable  for 
metals  of  high  electrical  conductiWty  such  as  brass,  owing 
to  the  very  large  current  required,  and  the  resulting  strong 
"  pinch  "  effect,  which  causes  the  molten  metal  to  draw 
apart  and  break  the  circuit.  The  next  best  system  is 
obviously  to  generate  the  heat  in  the  walls  of  the  crucible 


WATER   OUTLET 
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WATER   INLET 

Fig.  1. — MoRUAN's  P.\tknt  Electrically-Hbated  Crucible. 

containing  the  metal.  From  this  it  is  a  long  step  in  the 
direction  of  inefficiency  to  adopt  the  method  of  transmitting 
heat  from  outside  to  the  walls  of  the  crucible  by  radiation 
and  convection,  but,  nevertheless,  this  is  the  method  in 
general  use.  The  Morgan  crucible  is  of  the  second  type — 
that  which  is  heated  by  the  passage  of  current  through  the 
walls  of  the  crucible  itself — and,  therefore,  makes  use  of 
the  most  efficient  system  that  is  commercially  practicable. 

It  has  been  well  known  for  many  years  that  crucibles 
made  of  a  mixture  of  clay  and  plumbago  can  be  heated  by 
this  means  ;  many  patents  have  been  taken  out  based  on 
this  principle,  but  none  of  them  has  hitherto  proved  suc- 
cessful, owing  to  the  many  obstacles  met  with  in  practice. 
Amongst  these  are  the  difficulty  of  so  shaping  the  cross- 
section  of  the  crucible  that  the  heat  generated  produces 
uniform  temperature  over  the  heated  area  ;  and  the  heavy 
current  at  low  voltage  that  has  had  to  be  employed,  owing 
to  the  low  specific  resistance  of  the  material  and  the  thick- 
ness of  the  walls  necessary  to  withstand  the  stresses  to  which 
they  are  subjected  under  working  conditions.  A  high 
percentage  of  plumbago  is  necessary  to  enable  the  crucible  to 
endure  the  wide  and  frequent  changes  of  temperature 
without  failure,  and  hence  attempts  to  increase  the 
resistivity  by  reducing  the  proportion  of  plumbago  failed. 
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Anothei  grave  difficulty  was  met  with  in  designing 
terminals  suitable  for  carrying  the  heavy  current, 
and  the  mounting  of  the  crucible  in  such  a  way  as 
to  secure  freedom  for  expansion  and  contraction,  and 
adequate  support  for  the  crucible  (which  is  very  soft  when 
hot),  presented  a  tough  problem.  When  the  resistivity  of 
the  different  parts  of  the  crucible  was  modified  by  varying 
the  percentage  of  plumbago  in  those  parts,  the  resulting 
variations  in  the  percentage  of  shrinkage  in  those  parts 
led  to  difficulties  in  manufacture,  and  the  fact  that  the 
material    hail    a    nesative    (inefficient    of   resistance    with 


top  extension  of  the  crucible  forms  a  charging  hopper  for 
metal,  and  is  closed  with  a  refractory  cover.  The  casing  is 
lined  throughout  with  heat-insulating  material,  and  a 
refractory  lining,  the  small  space  between  the  latter  and  the 
crucible  being  filled  with  suitable  refractory  material.  The 
interior  of  the  cruciljle  is  provided  with  a  thin  refractory 
lining,  which  prevents  the  metal  from  making  electrical 
contact  with  the  crucible  and  thus  diverting  the  current. 

The  outfit  is  simple  and  compact,  requiring  neither 
foundation  nor  chimney  ;  the  crucible  is  at  practically  the 
same  temperature  as  the  melt,  and  the  temperature  is  easily 


Fig.  2.— Sections  of  Mokgan's  Patent  Electeicai.lv-Heated  Trough  Crucible. 


temperature,  rendering  it  liable  to  local  overheating  and  conse- 
quent faihrre  of  the  crucible,  necessitated  the  adoption  of 
special  precautions. 

The  Morgan  Crucible  Co.  claims  to  have  overcome  all 
these  difficulties,  and  is  now  in  a  position  to  make 
electrically-heated  crucibles  capable  of  dealing  with  charges 
of  one  ton  and  more.  The  various  patterns  so  far 
standardised  are  illustrated  herewith. 

Fig.  1,  p.  342,  shows  the  upright  pattern  of  electric  crucible, 
generally  similar  in  form  to  the  ordinary  externally-heated 


Fig.  :t. — Section  of  Morgan's  Patent  Electrically- 
Heated  Tube. 

type  ;  it  will  Ije  seen  that  heavy  water-cooled  gun-metal 
terminals  are  employed,  which  are  clamped  on  the  thickened 
ends  of  the  crucible.  This  pattern  holds  up  to  150  lb. 
Torass),  and  takes  a  current  of  about  1,000  amperes  at  20 
to  40  volts,  either  B.C.  or  a.C.  Tt  is  provided  with  a  special 
pouring  spout,  integral  with  the  body  of  the  crucible,  and 
is  arranged  to  tilt  about  the  centre,  the  mounting  consisting 
of  a  cylindrical  steel  casing  carried  on  trunnions,  to  one  of 
^hich  is  fitted  a  worm  wheel  enjajrine  "nith   a  worm.     The 


regulated  to  a  nicety  ;  the  absence  of  carbon  electrodes 
facilitates  charging,  stirring,  and  pouring,  and  the  com- 
paratively low  temperature  of  the  hottest  part — a  special 
feature  of  the  system — relieves  the  operator  from  discom- 
fort. As  the  surface  of  the  metal  is  not  overheated,  the 
losses  by  oxidisation  and  volatilisation  are  reduced  to  the 
minimum  ;  no  harmful  gases  are  generated,  and,  in  fact,  it 
is  easy  to  protect  the  metal  with  an  inert  gas,  if  desired. 
The  crucible  is  not  exposed  to  mechanical  damage,  and  its 
refractory  lining  is  very  durable — in  the  case  of  a  crucible 
which  had  been  used  for  20  heats,  and  then  sawn  through,  we 
could  see  no  evidence  at  all  of  wear  or  fluxing  ;  and  as  the 
heat  is  produced  only  where  it  is  required,  and  effectively 
retained  by  the  lagging,  the  efficiency  of  the  apparatus  must 
be  very  high.     The  hygienic  conditions  of  operation  are 


Fig.  4.— Morgan's  Patent  Theee-Phase  Electbic  Hearth 

obviously  all  that  could  be  desired,  for  the  whole  thing  is 
completely  closed  except  when  stirring  or  skimming  the 
charge,  and  there  are  no  products  of  combustion  to  be  got 
rid  of.  Moreover,  coke  or  gas  stoves,  forced-draught  fans, 
storage  for  fuel,  &c.,  are  dispensed  with. 

In"  fig.  2  is  shown  a  much  larger  pattern  of  electric 
crucible,  on  entirely  different  lines  ;  it  consists  of  a  hori- 
zontal trough,  with  a  spout  at  the  middle,  and  is  mounted 
in  a  larger  trough  of  cast-iron,  from  which  the  crucible  is 
isolated  by  refractory  linings,  as  in  the  pattern  described 
above.  The  drawings  are  self-eicplariatory.  but  we  may 
draw  attention   to  the  arrangement  of  the  charging  door. 
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the  spout,  and  the  cover.  It  will  be  seen  that  the  air  is 
drawn  off  from  the  space  above  the  lining  through  a  duct 
connected  to  an  e.xhaust  fan,  and  that  provision  is  made  to 
i-apture  any  fumes  that  may  escape  from  the  spout.  The 
whole  apparatus  can  he  arranged  to  tilt  for  pouring 
in  any  way  desired.  The  terminals  in  the  example 
illustrated  are  of  a  similar  type  to  those  of  the  upright 
crucible,  but  other  forms  are  shown  separately,  one  being 
attached  by  means  of  a  kind  of  bayonet  joint,  and  the 
other  being  of  a  twin  pattern.  This  furnace  is  made  to 
melt  «00  lb.  of  brass,  recpiring  about  (JO  Kw.  (1,,500- 
1  ,S0O  amperes  at  30-40  volts)  for  two  hours,  equjvalent  to 
15  units  per  100  lb.  Thus,  at  Id.  per  unit,  the  cost  of 
pnergy  is  O'lSd.  per  lb.  of  metal.  The  regulation  of  the 
fiu-nace  is  confined  to  the  reading  of  instruments  and 
the  manipulation  of  switches,  so  that  one  man  can 
charge,  stir,  and  pour  the  metal  without  strain  or  discomfort. 
In  fact,  one  man  should  be  able  to  control  three  of  these 
furnaces.  All  the  advantages  adduced  in  the  case  of  the 
upright  furnace  apply  equally  to  this  type,  and,  in  addi- 
tion, it  will  be  observed  that  theshape  of  trough  lends  itself 
to  ease  in  stirring  and  mixing  the  charge,  and  to  the  charg- 
ing of  large  ingots  and  long  pieces  of  scrap.  We  saw  the 
attendant  put  a  piece  of  metal  into  the  bath  with  his  hand, 
showing  that  the  heat  radiated  was  very  small  in  quantity. 
The  spout  draws  from  the  bottom  of  the  trough,  so  that  the 
metal  is  always  clean,  and  the  crucible  can  be  completely 
emptied.  In  the  case  of  failure  of  the  crucible,  it  can  be 
lifted  out  and  replaced  by  another  without  disturbing  the 
lining.  The  conditions  of  melting  and  stirring  and  tem- 
perature regulation  are  obviously  favourable  to  the  produc- 
tion of  the  best  quality  of  metal.  As  the  lining  of  the 
plant  is  separated  from  the  crucible  by  a  layer  of  granular 
insulating  material,  it  is  at  a  lower  temperature  than  the 
molten  charge,  and  therefore  is  very  durable  ;  the  com- 
pany has  had  a  furnace  in  constant  use  with  the  same  lining 
for  over  a  year. 

The  following  figures  give  the  results  of  a  trial  melting 
of  (;.-i/3-")  brass  for  strip  castings: — The  charge  consisted 
of  two-thirds  webbing  and  one-third  virgin  metal,  the  zinc 
part  of  the  virgin  metal  being  put  in  at  the  end  of  the 
charge ;  800  lb.  of  metal  were  put  into  the  charge, 
and  there  was  a  loss  of  only  ^  per  cent.  Even  this  small 
loss  would  have  been  largely  obviated  had  proper  pour- 
ing appliances  been  available  for  this  trial  run.  The  time 
taken  for  the  melt  was  approximately  two  hours,  and  the 
total  energy  consumed  was  Il'O  units,  giving  a  consumption 
of  1.5  units  per  100  lb.  of  metal.  This  trial  was  the  second 
heat  of  the  day,  and  lower  figures  can  be  obtained  in  subse- 
quent heats,  as  it  takes  two  or  three  heats  for  the  furnace 
to  reach  its  maximum  melting  efficiency. 

Id  fig.  S  is  shown  a  vertical  electrically-heated  tube,  suit- 
able for  the  continuous  heating  of  materials  as  in  hardening 
and  tempering  tool  steel,  annealing,  A-c,  a  class  of  work  which 
is  expected  to  develop  very  considerably  ;  for  instance,  the 
annealing  of  bright  brass  strip  without  tarnishing,  a  process 
hitherto  used  only  in  Germany,  will  be  possible  with  a 
heating  tube  of  this  kind.  One  of  these  tubes  in  operation 
at  Battersea  is  8  in.  in  diameter,  and  40  in.  long,  and  can 
be  used  up  to  a  temperature  of  1,250°  C. :  larger  sizes  can 
be  made,  and  the  temperature  can  be  regulated  closely  up 
to  a  maximum  of  1,350^ — 1.400°  C.  :  it  is  hoped 
ultimately  to  reach  1,500°  or  1,600  C.  In  the  furnaces, 
steel  punchings  have  been  melted  experimentally,  but  at 
present  the  crucibles  are  not  supplied  for  metals  requiring 
a  higher  melting-point  than  1,300°  C. 

Fig.  4  shows  a  novel  and  ingenious  design  for  an  elec- 
tric "  hearth  "  ;  it  consists  of  a  basin  with  three  equi- 
distant terminals,  for  coiinection  to  a  three-phase  supply. 
This  is  not  ready  for  marketing,  but  we  saw  one  in 
operation,  and  noted  that,  thanks  to  the  distribution  of  the 
material  and  the  current,  the  temperature  over  the  whole 
surface  of  the  basin  was  practically  uniform.  Such  a  device 
will  certainly  prove  very  useful  to  metallurgists. 

X'arious  detailed  patents  have  been  taken  out  in  connec- 
tion with  electrical  melting  units  :  one  for  a  trough-shaped 
crucible,  one  for  a  crucible  of  ordinary  shape,  one  for  a  three 
phase  hearth,  one  for  means  of  heating  the  pouring  spout,  and 
one  for  means  of  regulating  the  voltage  across  the  crucible 
by  adjusting  the  resistance  at  the  water-cooled  terminal. 


One  of  the  most  interesting  features  of  the  demonstration 
was  the  use  of  special   refractory-insulating  bricks  made  by 
the  company.     These  have  a  specific  gravity  of  less  than 
0-9,  and,  consequently,  absorb  extremely  little  heat,  whilsfci 
they  act  as   heat   insulators,   a    very   important   factor  inl 
connection  with  electrical  melting  units  that  are  used  onj 
day  shifts  only.     These  bricks  have  been  employed  in  thej 
construction  of  a  very  fine  kiln  which  has  been  built  by 
the  company  during  the  war,  and  is  in  constant  use  in  the 
manufacture  of  plumbago  crucibles  ;    the  walls  consist  of 
reinforced  concrete,  and  heating  is  effected  by  producer  gas. 
From  an  insj)ection  of  the  interior  of  some  of  the  heating 
chambers  it  was  seen  that  the  refractory  brick  lining  was, 
to  all  appearances,  as  good  as  the  day  it  was  put  in,  two 
years  ago.     The  whole  of  the  kiln  is  above-ground,  and  the 
arrangements  for  controlling  the  gas  and  air  supply  and  the 
temperature  are  \'ery  complete. 

In  concluding  this  article  and  thanking  the  company  for 
the  opportunity  of  witnessing  a  most  interesting  demon- 
stration, we  wish  to  congratulate  the  directors  on  the  suc- 
cessful development  of  an  entirely  new  industry,  British 
from  start  to  finish,  which  is  not  only  in  itself  ii  valuable 
addition  to  the  national  assets,  but  also  is  likely  to  prove  of 
great  utility  to  other  industries.  The  invention  is  mainly 
due,  we  believe,  to  Mr.  C.  W.  Speirs,  M.I.E.E.,  who  has 
been  working  at  the  subject  for  many  years. 


DIELECTRICS     IN     ELECTRIC     FIELDS. 


On  Thursday,  last  week,  a.  discussion  took  placo  nt  the  In- 
stitution OF  Electrical  Engineers  on  this  subject,  followint; 
on  the  three  lectures  delivered  by  Mr.  G.  L.  Addenbrooke, 
Mr.  Ll.  B.  Atkinson  was  called  upon  by  the  President  to 
open  the  discussion,  and  drew  attention  to  Mr.  S.  Evershed's 
paper  on  a  similar  subject;  he  pointed  out  that  the  conclu- 
sions arrived  at  by  Mr.  Evershed  with  regard  tn  the  i>ait 
played  by  moistur;e  in  dielectrics  were  in  harmony  with  those 
of  Ml-.  Addenbrooke.  He  submitted  an  alternative  explana- 
tion of  the  phenomena  observed,  on  the  basis  of  elementary 
condensers  formed  by  the  moisture  and  dielectric,  in  series 
with  resistances  (the  conducting  paths  through  the  moisture) 
which  would  behave  alter  the  manner  described  by  Mr. 
Addenbrooke.  Thp  accumulation  of  the  moisture  m  the 
fiielectric  he  attributed  to  the  property  of  fine  tubes,  which 
lowei-ed  the  vapour  pressure  of  water  and  caused  condensa- 
tion; if  a  tlried  dielectric  such  as  celluloid  contained  pores 
0.(X)2  mm.  in  diameter,  the  vapour  pressure  within  the  pores 
would  be  halved;  hence,  if  the  humidity  of  the  atmosphere 
was  about  80  per  cent,  of  sataration,  an  ordinary  value  in 
this  country,  vapour  present  in  the  pores  would  at  once 
i-ondense.  Oil  and  water  would  not  enter  such  minutev 
ca.vities  in  hquid  form,  but  w'ater  vapour  could  enter  them, 
and  would  then  be  condensed,  so  that  drying  would  be  in- 
effective if  the  material  were  afterwards  exposed  to  the  air. 
Mr.  G.  F.  Mansbridge  pointed  oiii  that  dielectric  materials 
used  in  the  manufacture  of  cables  and  condensers  were  dried 
before  use,  up  to  the  point  where  no  further  improvement 
in  insulation  re.^stanoe  was  gained;  he  doubted  whether  the. 
lemaining  moisture  was  resixinsible  for  all  the  losses  in  the 
dielectric.  Tests  which  he  had  made  showed  that  with  a.c. 
the  losses  varied  as  a  power  greater  than  the  square  of  the 
voltage,  somewhere  in  the  neighbourhood  of  2.4.  The  power 
factor  was  proportional  to  tlie  frequency,  and  increased  with 
the  appUed  pressure;  the  curve  cut  the  axis  at  a  point  above 
zero,  showing  that  there  was  still  a  loss  at  zero  frequency , 
The  reduction  of  that  loss,  consequent  on  a  knowledge  of  the 
cjtuse  of  the  loss,  would  be  a  step  in  advance.  He  thought 
there  was  "  mass  "  action  as  well  as  that  due  to  the  moisture. 
The  efiiciency  of  condensers  was  now  from  99.5  to  99.7  per 
cent.  The  conden.sers  made  by  the  British  Insulated  A-  Helsby 
Cables,  Ltd.,  had  a  power 'factor  of  0.003,  and  had  been, 
brought  to  a  high  pitch  of  reliability;  the  self -sealing  property' 
of  the  foiled  paper  was  shown  by  Mr.  Addenbrooke's  curves, 
when  a  condenser  built  for  100  volts  was  tested  to  destruction 
and  withstood  pressures  up  to  7.50  volts. 

Mr.  E.  H.  Rayner  said  that  the  most  important  nieasure- 
iiient  on  a  dielectric  was  the  energy  loss  on  reversing  the 
lield.  With  high  voltages,  very  simple  apparatus  served  quite 
well  foi'  teclinioal  purposes;  he  described  his  own  apparatus, 
wiiich  had  a  range  up  to  15,000  volts.  Voltage  tests  alone 
afforded  no  criterion  of  quahty — frequency  test8^  were  also 
necessao'- 

Mr.  W.  M.  Mordey  thought  that  even  if  the  material  were 
absolutely  dry,  there  would  still  be  a,  loss  due  to  mechanical 
effects;  at  high  pressures  the  mechanical  attraction  of  the 
oppositely-charged  electrodes  exerted  a  pressure  of  several 
pounds  per  square  foot,  which  might  produce  a  frictional 
lose.  With  the  power  factor  0.01  commonly  attained  in 
cables  a  three-phase  cable  with  a  capacity  of  0.3  mfd.  per  mile, 
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working  at  KX'XK)  volts,  would  dissipate  enough  energy  to 
light  an  S-c.r.  lamp  every  30  yards. 

Mr.  Philip,  referring  to  the  determination  of  moisture 
in  oil,  said  that  he  had  devised  a  method  by  which  one  part 
of  water  m  a  million  of  oil  could  be  detennined.  On  remov- 
ing the  moistuie  from  oil  which  stood  a.  breakdown  pressure 
of  M.lW  vohs  between  points  WO  mils  apart,  the  breakdown 
pressure  was  raised  to  o^.tKiO  volts.  A  small  amount  of  water 
produced   very   large  effects  in   oil. 

Mr.  H.  M.  Savers  thought  that  Mr.  Addenbrooke's  methods 
would  be  useful  in  cable  shops.  He  did  not  think  that 
moisture  was  the  sole  cause  of  breakdown;  sudden  pressure 
lises  could  breakdown  cables  without  accumulation  of  effect. 
He  raised  the  question  of  measm'ement  of  the  D.c.  loss. 
IX)inting  out  that  in  cable  tests  there'  was  a  continuous  rise 
in  insulation  resistance  with  time  of  application  of  pressure. 
He  suggested  that  .sulphur  would  be  an  interesting  subject 
for  study,  owing  to  its  being  obtainable  in  three  forms.  The 
Electrical  Ee«earch  Committee  should  see  that  the  experi- 
ments were  continued. 

Mr.  A.  P.  Trotter  said  that  he  had  followed  the  develop- 
ment of  Mr.  Addenbrooke's  research  with  interest,  and  re- 
iV-rred  to  the  effects  of  osmosis  on  the  insulation  ot  conductors 
on  tube  railways,  &c. 

Mr.  \.  G.  CoLLis  expressed  a  desire  for  information  with 
regard  to  impregnated  fabrics,  moulded  insulating  materials, 
oils,   and   bitumen  compounds. 

Another  speaker  said  that  work  done  on  the  Continent 
confirmed  Mr.  .addenbrooke's  results.  The  ordinary-  worker 
found  electromagnetic  apparatus  easier  to  manage  than 
electrostatic. 

The  President  (Mr.  C.  H.  Wordingham)  stated  that  the 
I.E.E.  Research  Committee  had  already  in.stituted  investiga- 
tions in  connection  with  all  the  materials  mentioned  by  Mr. 
CoUis  except  bitumen  compounds.  Mr.  Addenbrooke's  leply 
to  the  discussion  would  apjiear  in  the  Jounral. 


WATER     POWER     IN     GREAT     BRITAIN. 


Intkki.m  Report  of  AVateb-Powbr  Resources 
Committee. 


.\ci-ii!a>i.\(,  ;n  a  special  ai'ticle  in  the  linoid  of  Trade  Journal, 
the  recent  investigations  of  the  Water  Power  Resources  Com- 
mittee of  the  Board  of  Ti-adc.  appointed  in  .June,  1918,  demon- 
.strate  that  upon  the  basis  of  the  present  average  practice  in 
coal-tired  power  stations  in  Great  Britain,  nine  potential 
water-power  schemes  alone  out  of  a  large  number  existing  in 
S<'otland  and  in  other  paits  of  the  country  would  represent 
aji  annual  sjiving  of  1,8-50,000  tons  of  coal  if  they  were  fully 
develojjed  and  utihsed. 

It  first  became  clear  to  the  Government  that  a  systematic 
survey  of  the  water-powei-  resources  of  the  United  Kingdom 
was  a  question  of  practical  importance  through  the  investiga- 
tions of  the  Xitrogen  Products  Committee,  appointed  in  1916 
by  the  ilinistry  of  Munitions.  The  Committee  recommended 
in  December.  1917.  that  a  thorough  investigation  should  oe 
made- of  the  water-power  resources  of  the  country,  and  the 
Presidi^nt  ol  the  Board  of  Trade  decided,  with  the  concur- 
rence of  the  Minister  of  Recon.=truction,  to  appoint  a  fresh 
Committee  to  go  thoroughly  into  the  whole  question. 

ITie  Interim  Report  of  the  Committee  deals  principally  with 
^■jected  schemes  in  Scotland,  but  the  Committee  is  fully 
alive  to  the  {wssibilities  in  other  parts  of  the  United  King- 
'I'.ra.  It  is  anticipated  that  the  investigations  now  in  pro- 
-less  will  reveal  the  existence  of  a  substantial  aggregate  of 
;-maller  water  powers  in  England  and  Wales.  The  problem 
in  Ireland  is  being  dealt  with  locally  by  a  special  Sub-Com- 
mittee. The  Interim  Report  deals  with  only  that  portion  of 
Scotland  concerning  whicli  surveys  and  estimates  are  ready. 
The  Committee  considers  tjjiit  nine  iwwers  can  be  developed 
on  a  sound  commercial  basis,  and  that  it  would  be  practic- 
able to  transmit  the  electrical  energy  developed  at  the  water- 
power  stations  to  industrial  centres  in  Scotland.  The  report 
is  issued  as  a  Parliamentary  Paper  (Cmd.  7.5).  Its  contents 
arp  abstracted  below  :  — 

The  main  purpose  of  the  report  is  to  bring  to  the  notice 
ol  Sir  ."Vlbeit  Stanley  certain  practicable  water-power  schemes 
uhicli  may  i)rove  of  a.ssistance  at  once  to  the  Board  of  Trade 
and  to  the  Ministry  of  Reconstruction  in  providing  employ- 
iiK'nt  for  laliour.  not  only  on  the  works  themselves,  but  also 
I"  con.'^ut'nt  and  auxiliary  trades.  The  Committee  has 
■iillectpd  a  Ter\-  large  amount  of  data  and  taken  evidence 
'om  a  number  of  witnesses,  while  foui-  well-known  civil 
•  naineers  have  been  retained  for  carrymg  out  preliminary 
-urveys  m  oertain  .^leci-ed  areas  in  Scotland  and  in  XortTi 
'ales 

The  reports  in  the  possession  of  the  Committee  deahng 
■"ith  a  portion  of  Scotland  alone  show  that  nine  water-power 
?^hemes  are  capable  of  generating  a  continuous  supply  of 
1§3 .50CI  electrical  h.p.,  corresponding  to  an  output  at"  the 
hydro-electric  stations  of  1,300  million  Board  of  Trade  units 
per  annum.     Allowing  for  losses  in  tranamiasdon  and  trans- 


formation, the  nine  schemes  in  question  could  deliver  at  least 
1,000  million  Board  of  Trade  units  within  a  radius  of  supply 
of  from  80  to  8.5  miles.  If  the  nine  schemes  weie  fully  deve- 
loped, they  would  l-e  capable  of  supplying  about  double  the 
present  output  for  ix)wer.  traction,  and  lighting  purposes  in 
Scotland.  Industries  dependent  upon  considerable  bicttks  of 
cheap  power,  for  example,  the  manufacture  of  carbide  or 
calcium  cyanamide,  or  other  electrochemical  or  metallurgical 
processes,  could  be  established  close  to  tho.se  of  the  water 
power  stations  which  would  be  conveniently  situated  as  re- 
gards railway  and  water  transport.  The  Committee  empha- 
sises the  fact  that  the  whole  of  this  potential  water  power 
is  now  running  to  waste. 

The  nine  Scottish  schemes  are  briefly  described  in  the  fol- 
lowing ta.ble;  a  full  report  upon  each  scheme  is  in  the  pos- 
session of  the  Committee. 


Estimated 
cost. 

capital 

No.  of  men 
required. 

- 

Con- 

5 

E,HJ'. 

Total. 

Per 

E.H.P. 
£ 

1st  to  3rd 
year. 

A 

Loch  LafTsran      ... 
,.      Treig 
„      Ericht 

1 38,000 

1.742.000 

45-8 

2,000—3.000 

B 

1 

„      Laidon 

U2,00ft 

1.580.000 

37-6 

2,000—6.000 

„     Tnmtnel     ... 

J 

C 

Quoich 

1 27.000 

1,069,000 

39  5 

1,000-3,000 

D 

.,      Clunic 
K.  Moriston 

1   9.200 

393,000 

42-8 

.500—    900 

F, 

Loch  Monar 

7.200 

315.000 

44-0 

250—    750 

F 

Lower  Farrar 

7,600 

288,000 

38-0 

250—    750 

G 

Loch  Affric 
■     ..      JIullardoch.. 

}  31.000 

1,133.000 

36-5 

'     750—3,250 

H 

KUmorack  Falls... 

9,500 

160,000 

17-0 

250 

1 

Loch  Awe 
..      Nant 

1 12.000 

395,000 

32-9 

500—1,000 

Total 

183,500 

7,075,000 

38-5 

laveragei 

Except  in  the  case  of  Group  A,  the  figures  for  the  ca.pital 
cost  do  not  include  an  allowance  for  interest  on  capital  dur- 
ing construction. 

The  estimated  costs  of  development  are  based  upon  pre-war 
contract  prices  with  an  addition  of  -50  per  cent.  The  costs 
are  inclusive  of  all  civil  engineering  and  hydra.uUc  works, 
power  houses  and  plant,  and  of  reasonable  comix-nsation  for 
rights  and  property  that  would  have  to  be  acquired  to  carry 
out  the  developments. 

The  survevs  and  estimates  of  the  nine  schemes  give  a  total 
continuous  "power  of  18.3.»00  elactnicaJ  m.P.  at  an  avaraye 
capital  cost  of  i£38.-5  i>er  effective  electrical  h.p.  develoi)ed  at 
the  water-pow-er  .stations. 

With  similar  conditions  in  regard  to  transmission  and  dis; 
tiibution,  it  would  be  possible  for  a  water-power  scheme  of 
.say,  5,000  e.h.p.  or  upwards  to  compete  on  an  equality  with 
the  verv  best  steam-power  station  (with  coal  at  10s.  per  ton 
delivered),  provided  the  cost  of  developing  the  water  power 
did  not  exceed  about  £&)  per  effective  e.h.p.  It  will  be  seen, 
therefore,  that  the  above  schemes  are  well  within  the  hnut- 
ing  co.st  for  development  on  a  sound  commercial  basis. 

If  the  above  schemes  w^ere  fully  developed  and  fuilv 
utilised,  the  average  cost  of  the  electrical  energy  generated, 
inclusive  of  all  running  expenses  and  capital  charges,  should 
not  exceed  O.lod.  per  unit  at  the  wat-er-power  stations,  for 
the  continuous  use  of  practically  the  whole  output  by  works 
situated  near  the  power  stations.  For  ordinai-y  industrial 
demand  -of  a  less  continuous  character,  the  cost  would,  of 
necessity,  be  greater.  The  energy  could  be  dehvered  into 
the  industrial  districts  of  Scotland  at  a  cost  which  would  be 
considerably  lower  than  the  present  cost  of  electricity. 

The  Conimittee  is  of  opinion  that  these  potential  water 
powers  are  to  be  regarded  as  national  assets,  and  that  any 
rights  or  property  necessary  for  their  utilisation  should  be 
acquired  by  the  nation  at  reasonable  and  proper  purchase 
costs.  The  water  powers  should  either  be  developed  by  the 
State,  or  leased  to  a  pubhc  or  commercial  undertaking  for  a, 
sufficient  tertn  oif  years  to  enable  the  lessees  to  redeem  tho 
large  capital  expenditure  by  means  of  a  small  annual  sinking 
fund. 

If  some  of  the  schemes  are  to  be  begun  at  once  for  the 
useful  employment  of  labour  in  1919.  the  only  possible  way 
appears  to  be  for  the  Government  to  promote  a  short,  Bill 
giving  the  Board  of  Trad©  powers  to  acquire  the  necessary 
lighti.  and  for  the  Board  to  instnicf  the  engmeers  at  onc<^ 
to  make  further  vur^eys  where  such  a.re  necessarv.  to  prei«re 
plans  and  to  estimate  quantities,  jo  that  actii^J  ojons^^ruction 
could  be  begun  in  the  «arly  summer. 

The  Committee  is  in  possession  of  further  reports  and  esti 
mates  based  upon  surveys  cartied  out  in  Scotland  and  m 
North  Wales,  and  promising  schemes  are  indicated  in  ea^ch 
report.  For  example,  there  is  a  source  in  North  Wales  which 
ia  capable  of  developing  4.400  continuous  e.h.p.  at  an  esti- 
mated capital  cost  of  £41.8  per  e,h.p.    There  appears  to  be 
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numerous  small  wat-er  powers  in  many  part-s  of  the  country, 
i-nngins  from  UXI  E.H.r.  to  perhaps  2,000  E.H.r.  TTie  powers 
lould  be  developed  in  automatically-controlled  stations,  -nhich 
would  deliver  energy  into  a  general  electrical  transmission 
network  or  would  serve  to  supplement  existing  coal-fired 
power  stations. 

There  are  two  outstanding  factors  which-  have  been  promi- 
nent in  arresting  the  wider  development  of  water-power 
schemes  on  a  large  scale  in  this  country,  namely  : — 

(a)  The  costly,  protracted,  and  inefficient  system  of  obtain- 
ing the  necessary  authority  by  means  of  a  Private  Bill. 

(6)  The  multiplicity  of  interests  to  be  reconciled. 

With  regard  to  the  former,  the  Committee  is  of  opinion 
that  if  the  rights  necessary  for  the  development  of  all  water 
power?  above  a  certain  size  were  secured  by  the  State,  h.s 
and  when  required,  many  of  the  difficulties  experienced  in 
the  past  would  disappear  and  preliminary  waste  of  capital  be 
obviated. 

With  regard  to  the  question  of  multipUcity  of  interests, 
there  is  no  doubt  whatever  that  the  powers  now  vested  in 
numerous  departments,  boards,  and  other  bodies  concemcd 
with  different  aspects  of  the  water  problem,  require  thorough 
re^"ision  and  co-ordination."  The  need  of  a  simple,  inexpensive, 
and  expeditious  procedure  for  adjusting  the  dairas  of  the 
several  interests  is  vital. 

Strong  evidence  has  been  gubmitted  to  the  Oonimittee 
regarding  the  lack  of  adequate  training  facilitie?  in  the  uni- 
versities and  technical  institutes  of  the  United  Kingdom  for 
young  engineers  washing  to  enter  the  field  of  hydro-electric 
development.  In  view  of  the  very  large  extension  of  water- 
power  development  that  is  practically  certain  to  take  place, 
in  the  near  future,  the  Committee  considers  it  important  in 
the  interests  of  British  industrj"  that  steps  should  be  taken 
to  remedy  this  state  of  affairs.  Government  .support  should 
be  given  where  necessary  for  the  initiation  of  special  lecture- 
ships and  courses  in  the  subject  of  universities  and  technical 
institutes. 


ELECTRICITY     v.     QAS. 


Discrssrs-G  the  eubject  of  "The  Distribution  of  Heat.  Light, 
and  Motive  Power  by  Gas  and  Electricity,"  before  the  Royal 
SociETT  OF  .A,RTS.  Sir  Dugald  Clerk.  K.B.E.,  said  our  Indus 
trial  civilisation  t<i-day  was  founded  upon  the  use  of  the  coal 
deposits  of  these  islands,  and  the  problem  of  coal  conservation 
possessed  an  importance  far  creater  than  that  of  mere  techni- 
cal interest :  it  concerned  the  whole  population  in  a  vital 
manner.  The  eras  industry  of  the  United  Kingdom  consumed 
about  20.000.000  tons  of  coal  per  annum,  of  an  average  calorific 
value  of  13.000  r.th.u.  ner  lb.  The  electrical  industry  of  the 
country,  according  to  Mr.  D.  Wilson,  the  technical  adviser 
to  the  Coal  C<introlIer.  in  the  year  endinc  March  31st.  1918. 
ffenerated  4.fi74.O0O.0O0  electrical  units  with  a  coal  consump 
tion  of  3,47  lb  of  coal  per  unit;  the  calorific  value  of  the  coal 
was  11.600_British  thermal  units  per  lb.,  the  thermal  efficiency 
of  generation.  8.5  per  cent.,  and  the  tota'  consumption  of 
coal  in  the  vear.  7.3  million  tons.  Electric  heat  sunply.  it 
substituted  for  gas  heat  supply,  would  necessitate  the  con- 
•mmpti^n  of  four  times  the  fuel  or  thermal  value.  The  case 
was  different,  however,  when  licht  was  produced  by  the 
two  svstems.  The  inverted  incandescent  lamn  required  the 
use  of  47  B.TH.i;.  at  the  gasworks  for  each  candle-nower  hour 
obtTiped  by  the- consumer.  The  one-watt  electric  lamp  re- 
quired the  use  at  the  generating  station  of  .54  b.ttt  r. :  the 
h-ilf-watt  lamp  only  required  31  b.th.u.  The  upricht  type 
of  gas  burner  was  less  efficient,  requiring  R-2  b.th.i:.  per 
candle-honr.  If  they  assumed  the  gas-licrhtins  system  to 
consist  of  equal  numbers  of  vertical  and  inverted  bumprc. 
then  f>4  P.TH.r.  would  he  required  per  candle-hour.  Hicrh- 
pressure  incandescent  bu'^iP'-s  reduced  the  heat  con=umn- 
tioTi  to  23  B.TTT.T7.  per  candle-hour  and  flame  pts  in  electric 
lichfint?  used  onlv  15  b /rH.u.  From  these  fiffUT-es  it  was 
pv'dpnt  that  the  cnmnptition  betwppri  pas  and  electrieitv  in 
liuhtinc  was  vprv  keen,  and  condit-ons  other  than  h»it 
eoonomv  would  dptermine  the  sv=tem  to  be  applied.  Tlie 
ni'>t'_vp-powpr  Position  was  much  less  coTPpli''.^tpd.  and  thp 
pfficipncv  of  the  trns-noTTer  p^'odnction  and  '^'rtrihution  was 
over!  fi  fimos  that  nf  the  elect'-'''  svctem.  The  pxtepsion  of 
the  '"durtri"!  stafre  of  our  civ^i^-'fion  conld  onlv  he  made 
poccihV  by  the  co-onerat'on  of  the  Covpmmp'-'t  of  the  country 
with  the  gas.  steam,  electric,  and  hydraulic  entnnpprK.  jn 
order  to  ensure  the  full  ntii;=''tion  nf  all  sources  of  hpat, 
light,  and  motive  power  for  the  aooA  of  the  communitv. 
even  !>t  the  cost,  of  some  Ipsrislative  interference  with  the 
immediate  profits  of  some  indns+rips.  Great  sources  of  energy 
on  which  thev  dpT>ended  for  their  -very  existence  should  op 
■"onserved   with   the  ffreatest  care. 

Jjord  MoPT.TOM,  who  presided,  in  the  course  of  discussiop 
«>aid  that. if  the  population  of  a  nation  was  to  get  the  fiif. 
Talue  ont  of  a  piece  of  coal  it,  mnof  be  used  verv  lareelv  in 
trhe  household.^  Ko  one  won^d  donbt  that  the  Treat  waste  of 
coal  in  ••  civilised  couptrv  like  Endand  was  its  upe  in  open 
fires.  If  that  was  coing  to  continue,  then  the  amount  of 
ooal  they  saved  bv  thesnggested  methods  of  coal  conservation 
woold  only  go  a,  little  way  towards  making  up  for  the  waste 
in  open  fires.     But  if  they  desired  to  have  an  economical  snh- 


stitute  for  the  open  fire,  then  gas  left  electricity  entirely  out 
of  calculation. 

Mr.  F.  W.  GooDENOUGH  (of  the  Gas  Light  and  Coke  Co.) 
said  he  felt  there  would  be  great  disappointment  in  many 
hamlets  and  farms  and  towns  in  the  country  at  the  dia- 
appearance.  of  the  vision  of  the  supply  of  cheap  electricity 
that  was  going  to  do  everything  in  toe  direction  of  heating, 
cooking,  and  filing  throughout  the  country,  because  no 
Ix'gislatuie  could  possibly  sanction  measures  to  foster  pro- 
posals that  would  lead  to  such  costly  waste  of  the  fuel  re- 
sources of  the  country — all  too  limited  as  they  were — as  would 
be  involved  in  the  displacement  not  merely  of  gas  as  used 
at  the  present  moment,  but  of  coal  as  used  in  the  homes  of 
the  country  by  electricity.  .-Vn  olTicial  of  the  Coal  Mines 
llefxinraeut  told  him  he  thought  |ii.(iO(l.(i0O  tons  about  re- 
presont^-d  the  consumption  of  innvi-d  lo.il  for  domestic  piir- 
IKJse-s  ill  the  country  at  the  present  tinie.  Taking  Sir 
Dugald's  estimate  of  the  possibilities  of  gas  production  in 
the  future,  a  destruction  of  20,000.00*1  tons  of  coal  at  the  gaa 
works  could  displace  the  40,000.000  tons  a.  year  use<.l  in  fuel 
form  in  the  homes  of  the  country  at  the  present  time.  On 
Sir  Dugald's  figures  it  would  take  120,00(),()00  tons  of  coal 
destroved  at  the  average  electrical  generating  station  tOrday 
to  give  that  equal  service,  or  60.000,000  tons  at  the  promised 
super-stations. 

Mr.  W.  H.  Patchell  pointed  out  that  Sir  Dugald  Clerk  had 
dealt  with  the  subject  from  the  thermal  fwint  of  view.  Un- 
fortunately.  coal  was  not  the  monetary  standard  of  this 
country ;  they  had  to  look  at  eventhing  from  the  financial 
point  of  view.  If  they  had  only  a  currency  in  coal,  he  agreed 
that  Sir  Dugald  had  proved  his  c-a.sc  up  to  the  hilt.  If  gas 
was  so  very  superior  to  electricity  for  lighting,  heating,  and 
motive  power,  he  would  ask  why  electricity  had  been  so  very 
Largely  used  for  the  purpose  of  driving  machinery  uiK>n  which 
the  winning  of  the  war  had  depended.  The  production  of  ga.q 
had  increased,  but  aU  the  factories  had  not  been  driven  by 
gas;  many  had  been  driven  by  etectricity.  Neither  gas  nor 
electricity  would  cure  everything.  Until  they  gave  up  their 
partisanships,  and  looked  at  these  things  broadly  as  tools, 
they  would  not  get  very  far. 

Professor  W.  E.  DA^B^  .agreed  that  what  they  had  to  do 
was  not  to  depend  upon  imc  form  of  energy,  but  use  them  all 
a-s  they  served  their  purpose  best,.  Electricity  was  a  most, 
useful  way  of  transmitting  power  and  of  transmitting  light 
in  certain  circumstance.-,,  and  whether  they  used  electricity  or 
gas,  they  had  to  get  back  to  the  coal  and  bum  it  somewhere 
or   other. 

Colonel  Crompton.  C.B..  remarked  that  the  pendants  in 
that  room  were  put  up  forty  years  ago.  The  people  who 
used  the  older  thing — gas — were  \'iolently  for  gas.  and  the  elec- 
trical new-comers  were  violentiv  for  their  baby.  Their  babv 
now  was  an  old  man,  and  he  drew  attention  to  the  conveni- 
ence of  the  old  man.  He  sympathised  with  the  cottager  who 
cowered  over  a  small  fire  in  hfs  cottage,  and  wished  to  give 
him  an  electric  radiator,  for  he  would  then  get  his  comfort 
with  fewer  units  of  coal  burned.  They  who  wished  to  live 
comfortably  did  not  want  heat  by  convection.  They  did 
not  want  to  live  in  hot  rooms;  they  wanted  to  have  some- 
thing resembling  sunlight.  The  radiating  effect  of  the  sun  on 
the  skin  could  be  imitated  to  some  extent  by  the  electric 
radiator,  but  he  did  not  think  that  could  be  done  by  any 
2as  radiator  he  had  ever  seen.  They  could  applv  heatinc  to 
the  old  man  or  the  invalid,  and  give  him  his  radiator  within 
a  few  feet  of  his  skin.  TTiey  were  obliged,  however  efficiently 
they  made  the  gaKS  radiator,  to  put  it  over  on  one  side  of 
the  room,  whereas  the  portable  electric  radiator  conld  be 
taken  up  to  the  old  man  or  the  invalid's  bedside,  and  it  was 
the  greatest  comfort  to  them  that  it  was  possible  to  conceive. 
The  late  Cr>al  Controller — who  was  killed  bv  hard  work — 
conferred  with  all  of  them,  and  it  was  only  after  a  great  deal 
of  trouble  that  a  schedule  was  fixed.  It  was  a  fair  schedule, 
and  he  had  proved  over  and  over  again  that  the  price  of 
electricity  acainst  gas  then  fixed  was  a  fair  wav  of  putting  it 
In  that,  the  trreat  convenience  with  which  thev  could  use 
their  electrieitv  supply  in  extremely  small  quant't'ps  if  thev 
wanted  it  was  taken  into  conside'-ation.  Thev  could 
use  it  for  heatins,  power,  or  lisjht.  and  it  was  for  th-'t  reason 
he  thoniht  that  di.=trihutpd  electrieitv  in  the  villaTps  of 
En^l^nd  would  he  an  immpn=e  boon  to  the  mral  population. 
and  hp  did  not  think  the  extra  coal  that  would  be  burned 
■would  be  very  great,  simply  be^■^use  of  its  more  economical 
use. 

Sir  DuGALP  CT/KRK.  replvips  to  the  discnssion.  said  elec- 
tric'tv  was  admirahlv  suited  both  for  liphtinc  apd  for  power. 
If  thev  were  to  stand  on  relative  cost,  elpctricitv  would  dis- 
appear in  manv  of  its  uses.  Af  recrnrdpd  the  electric  radiator, 
no  doubt  there  was  a  great  deal  in  Col.  Cromnton's  point 
that  it  could  be  brought  closer.  Thev  were  willint?  to  com- 
pete in  a  perfectly  friendly  way  with  the  electricians,  and 
the  latter  were  willing  to  compete  with  them  if  the  jioliticians 
did  not  interfere  too  much 


Rewards  for  War  Inventions. — TheRoval  Commission, 

whone  anpointraent  •we  meritioned  in  onr  issue  of  March  14th.  to 
dptermme  the  awards  to  Inventors  in  resoeet  of  deviceg  nspd  by 
theGovemnient  in  the  war.  has  t««n  instructed  not  to  nwiird  *9 
any  "patentee  a  larg-er  gross  amount  than  £.=)0.f>00.  in  addition  t» 
allowanoe  for  expenses. 
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BUSINESS  NOTES. 


Turbine  Plant  for  Glasgow.— The  ExGLrsH  Electric 

Co.,  Ltd.,  in  which  are  now  consolidated  the  interesta  and  activities 
of  the  Coventry  Ordnance  Works,  Dick,  Kerr,  Phoenix  Djnamo 
Manufacturing  Co.,  United  Electric  Car  Co.,  and  Willans  &  Robin- 
son, have  recently  secured  an  order  for  a  second  18,750-KW.  turbo- 
altemator  set  for  the  Glasgow  Corporation,  being-  a  duplicate  of 
the  machine  now  in  an  advanced  stage  of  manufacture. 

The  contract  includes,  in  addition  to  the  turbo-alternator  set. 
condensing  plant  and  step-up  transformers,  and  completes  Mr, 
Lackie's  first  scheme  of  five  sets  for  the  Dalmarnock  power  station. 

The  turbine  will  be  a  single-unit  machine  of  the  firm's  standard 
type,  arranged  to  run  at  1,5U0  R.P.M..  and  will  operate  on  steam  at 
L'.50-lb.  pressfure,  superheated  to  GTiO  F.,  and  exhaust  into  a  vacuum 
of  291  in.  It  will  be  coupled  to  a  6,500-volt,  25-cycle.  three-phaae 
alternator,  having  a  maximum  continuous  rating  of  24,00U  k.v.a. 
at  SO  per  cent,  power  factor. 

The  machine  will  be  of  the  self-ventilating  type,  and  will  be 
electrically  connected  to  a  bank  of  three  single-phase  oil-circulated 
water-cooled  transformers,  stepping-up  the  pressure  from  6. .500  to 
20,000  volts.  An  overhung  exciter  will  fce  provided,  as  well  as  air 
and  oil-cooling  plant  for  alternator  and  transformers  respectively. 
The  condensing  plant  will  be  of  the  Willans  surface  type,  with 
dup'icata  air  extraction  plaVits  on  the  Willans  rotary  water-jet 
system  and  extraction  pumps  in  duplicate. 

Reconstruction  Problem. — Two  further  pamphlets  have 

been  issued  by  the  Mini-stry  of  Reconstruction,  as  follows  :— No.  IG, 
'     "Prices  Daring  and  After  the  War"  ;  No.  17,  "Art  and  Industry." 

The  Outioolt  for  Dutch  Industries. — It  was  stated  at  a 

recent  meeting  of  the  Hengelo  Chamber  of  Commerce  that  the 
prospects  of  the  Dutch  engineering  industry  are  not  brilliant,  since 
it  Is  doubtful  whether  Germany  will  be  able  to  contirue  supplying 
raw  materials,  and  even  if  she  does,  if  it  will  be  possible  to  export 
articles  manufactured  from  German  raw  materials.  If  rumour  is 
justified,  the  Allies  intend  to  extend  to  the  Dutch  Colonies  their 
rule  that  goods  manufactured  in  Holland  may  only  contain  German 
raw  materials  to  the  extent  of  b  per  cent.  Such  a  rule  would 
entirely  prevent  the  export  of  Dutch  machinery.  Even  if  raw 
material  were  obtained  from  England,  Sweden  and  America,  the 
price  would  be  so  great  that  the  Dutch  engineering  trades' capacity 
of  competition  would  be  seriously  restricted.  The  prospects  of  the 
electrotechnical  industry  are  not  much  better.  With  regard  to  the 
Hengelo  textile  industry,  now  at  a  complete  standstill  owing  to  a 
shortage  of  raw  material  and  yarns,  the  latest  rumour  is  that  raw 
materials  vrill  be  rationed  in  such  a  way  that  it  will  only  be 
possible  to  produce  between  one-third  and  one-quarter  of  the  output 
of  normal  years. —  Weltlmndet,  February  Hth. 

London   County   Council    Committees. — The    following 

have  been  appointed  members  of  the  Highways  Cornmittee  for  the 
year  19 19-20  :— 

Messrs.  P.  Dawson,  J.  M.  Gatti,  H.  J.  A.  Glanville,  H.  H.  Gordon, 
G.  H.  Hume.  J.  H.  Harley,  J.  J.  McClelland,  S.  March.  A.  Cooper 
Rawson,  A.  H.  Scott.  J.  Speakman.  W.  J.  Squires,  R.  G.  Taylor.  H. 
Waxd,  Brigadier-General  W.  W.  Warner,  Lieut.-Colonel  E.  W. 
Morrison-Bell,  Lieut.-Colonel  A.  C.  H.  Kennard,  and  Captain  A.  O. 
Goodrich. 

The  Council  Members  of  the  Stores  and  Contracts  Committee 
are :— Messrs.  E.  Cruse,  D.  Hazel,  W.  Hunt,  W.  C.  Johnson,  H. 
Marks,  R.  Taylor,  and  Major  Isidore  Salmon. 

The  Asylum  and  Mental  Deficiency,  Education,  Fire  Brigades, 
Highways,  Main  Drainage,  and  Parks  Open  Spaces  Committees 
have  each  to  appoint  one  representative. 

The  Special  Committee  on  London  Electricity  Supply  consists  of 
the  following  ; — 

Mr.  P.  Dawson,  Mr.  C.  Urquhart  Fisher,  Mr.  G.  M.  Gillett,  Mr. 
H.  F.  Golds.  Mr.  H.  H.  Gordon,  Mr.  H.  Gosling,  Mr.  P.  A.  Harris, 
Mr.  F.  C.  Harrison,  Mr.  G.  H.  Hume,  Sir  Cyril  Jackfon,  Lieut.- 
Colonel  A.  C.  H.  Kennard,  Mr.  H.  Mills,  Major  Isidore  Salmon,  and 
Mr.  H.  Ward. 

French  Accumulator  Co. — La  Societe  des  Accumulators 

Dinin,of  Paris,  is  incieasing  its  capital  from  e£ 60,000  to  £120,000. 

Exports  to  China. — In  the  London   Gazette  for  March 

21st  there  appear  further  additions  to  the  list  of  firms,  &c.,  in 
China  to  whom  exports  may  be  consigned. 

German  Electrical  Prices  Advancing. — According  to  th'e 

D.A.Z.  for  February  21st,  the  prices  of  raw  materials  and  half- 
finished  goods  required  in  the  German  electrotechnical  industry 
increased  again  in  February,  and  further  increases  were  later 
announced.  The  increased  wagps  were  making  the  prime  cost  of 
the  industry's  production  larger.  The  Price  Committee  of  the 
Central  Associations  of  the  German  electrotechnical  industry 
decided  not  to  increase  prices  during  March,  but  after  that  month 
a  great  rise  in  prices  was  anticipated. 

Trading  with  the  Enemy. — A  further  list  of  names  of 

bodies  and  persons  in  several  countries  with  whom  trading  is 
prohibitf  d.  or  whose  names  have  now  been  removed  from  the  list, 
is  published  in  the  London  Gazette  for  March  2l8t. 

Exports  to  the  Continent. — It  is  announced  by  the  Depart- 
ment of  Overseas  Trade  that  arrangements  have  now  been  made 
which  will  enable  goods  to  be  dispatched  to  Belgium,  the  left  bank 
of  the  Rhine  and  Alsace-Lorraine  lia  Holland,  without  the  produc- 


tion of  N.O.T.  certificate*.  Any  exporters  who  desire  to  dispatcii 
goods  by  that  route  can  do  so  provided  the  goods  are  consigned  in 
transit  and  the  bills  of  lading  are  made  out  to  the  Standaid  Bank 
of  South  Africa.  Rotterdam,  for  account  of  the  sub-conaignee.- 
Goods  on  Sec.  C  of  the  list  of  prohibited  exports,  and  not.  there- 
fore, requiring  a  licence  for  export  to  Alsace-Lorraine  or  to 
Belgium,  may  be  exported  without  licence  or  N.O.T.  ceitifioate  cia 
Holland,  provided  they  are  consigned  as  above.  Goods  forSwitzei- 
land  may  also  be  forwarded  ria  Holland,  but  in  the  case  of  such 
goods  they  must  be  consigned  to  the  Standard  Bank  of  South 
Africa,  Rotterdam,  for  account  of  the  S.S  S.  for  account  of  the 
actual  consignee.  His  Majesty's  Customs  have  been  requested  to 
allow  goods  for.Switzerland  to  proceed  ria  Holland,  if  consigned  as 
above,  even  though  the  licence  may  specify  another  route.  The 
object  of  these  arrangements  is  to  enable  goods  to  be  exported  to 
Holland  in  transit  without  the  production  of  N.O.T.  certificates,  as 
the  Standard  Bank  of  South  Africa  at  Rotterdam  have  undertaken 
to  ensure  that  no  goods  consigned  to  them  shall  be  detained  in 
Holland,  but  shall  be  forwarded  by  them  to  their  ultimate 
destination. 

Export   Prohibitions. — The    London    Gazette  for   March 

21st  contains  a  further  list  of  goods,  the  export  of  which  to  Turkey, 
Bulgaria,  and  ports  on  the  Black  Sea.  is  prohibited. 

Electrical    Organisation    in    France. — There  has   just 

been  formed  at  Lyons  an  office  Synriical  de  llndustrie  Fran^aise, 
whose  object  is  to  group  into  one  association  a  number  of  small 
industries,  thus  giving  to  the  whole  the  importance  of  a  large  firm, 
with  the  advantage  of  diversity  of  manufactures.  The  members  are 
arranged  in  groups  for  the  sale  of  their  products,  and  the  orders 
taken  are  distributed  according  to  the  speciality  of  each.  The 
office  is  already  able  to  fulfil  orders  for  railway  material,  agricul- 
tural plant,  aviation,  motor  vehicles,  mining  plant,  mechanical 
works,  &c. 

Among  newly  formed  French  companies  are  the  Constructions 
Electriques  du  Rhone  (Precedes  Dick,  Kerr),  with  a  capital  of 
8,0(i0,000  fr.,  headquarters.  19.  Rue  Louis-le-Grand.  Paris;  Roe 
,  d'Albert.  Perrier  et  Cie,  manufacture  of  cables,  capital  100.000  fr.. 
Clichy  (Seine)  ;  Sciaky  Fieres,  production  of  electricity.  400.000  fr.. 
Paris;  Societe  Hydro- Electr  que  de  I'lsere,  falls  near  St.  Nazaire- 
en-Royans  (Is^re),  capital  8,000,000  fr..  Lyons  :  and  Societe  des 
Installationes  Electro- Mecaniques.  capital  120,000  fr..  Paris. 

The  lessons  of  the  past  are  not  being  lost  on  the  French,  and 
they  are  setting  about  the  "organisation  "  of  trade,  in  which  both 
they  and  we  were  so  much  lacking. before  the  war,  with  a  vigour 
which  promises  to  yield  great  results  in  the  near  future.  The 
Comite  d' Action  Economique — a  body  called  into  being  since  the 
war  to  further  French  commerce  generally — has  decided  to  create 
a  "regional  office  "  for  the  electrical  industry  in  the  twelfth — ' 
Teulouse  and  Pyrenees — of  the  several ''  regions  "  into  which  France  ' 
is  divided,  the  fifteenth  region  being  already  donated  with  a  similar 
"  office."  The  programme  of  operations  of  these  offices  i.s  as 
foUowa  : — To  group  all  the  consumers  of  electric  current  in  such 
wise  as  to  produce  an  intensive  consumption,  both  from  an  agri- 
cultural and  an  industrial  standpoint  :  to  group  the  local  producers 
of  electric  current  in  a  similar  manner,  the  more  needed,  as  these 
tend  in  this  region  to  daily  become  more  numerous  ;  to  bring  these 
two  groups  to  consultation  together  for  the  fixing  of  the  sale  price, 
the  multiplication  of  centres  of  distribution,  and  the  best  possible 
dispositions  for  the  transport  of  current  to  a  distance.  Thanks  to 
the  organisation  of  these  permanent  relations  between  producers 
and  consumers,  the  greatest  possible  utilisation  of  current  will 
become  possible  in  this  region.-  On  the  one  hand,  the  producer 
will  not  find  himself  face  to  face  with  a  crowd  of  inexperienced 
consumers,  little  acquainted  with  the  manifold  adaptabilities  of 
the  electrical  current,  especially  to  agriculture.  On  the  other 
hand,  the  consumer,  organised  into  groups,  may  have  his  voice  heard 
in  the  settling  of  the  price,  and  obtain  installations  of  a  kind 
different  to  that  which  he  might  obtain  were  he  dealing  as  an 
individual  alone.  It  is  worthy  of  note  that  the  above  measures 
were  anticiprted  in  the  Hydro-Electric  Bill  introduced  by  the 
Government  into  the  French  Chamber  of  Deputies  in  July,  1914- 
10  days  before  the  outbreak  of  the  war,  with  a  view  to  fixing  the 
terms  of  concessions. 

Recent   Tramway  Contracts.— A  number  of  contracts 

for  tramway  material  have  recently  been  placed  with  Messks. 
Dick,  Kebr  &  Co.,  Ltd  ,  which,  under  the  recent  coni-olidatiou 
S'-heme  embrncing  this  and  other  firms,  will  now  be  carried  out  by 
the  English  Electric  Co.,  Ltd.  These  include  orders  for  tramway 
cars  complete  with  equipments  and  for  car  bodies,  tramway  motors, 
controllers  &c  .  from  the  Corporations  of  Nottingham.  West  Hartle- 
pool, Morecambe,  Southport,  Brighton,  Huddersfield,  Bradfoi-d, 
Liverpool,  Manchester.  Burton-on-Treut,  and  others. 

Armstrong-Whitworth.— We    recently    referred    to    the 

opening  of  a  number  of  branch  offices  by  Sir  W.  G.  Armstrong, 
Whitworth  &  Co.,  Ltd.  In  this  connection  the  Times  is  in- 
formed that  the  company  are  now  reorganising  all  the  depart- 
ments of  their  various  works,  with  a  view  to  undertaking  a  wide 
range  of  commercial  engineering  pr'oducts,  and  assisting  thereby 
to  meet  the  requirements  of -the  engineering  industry  both  at 
home  and  abroad  in  connection  with  industrial  reconstruction. 
The  company  has  formed  a  Central  Commercial  Department, 
with  headquarters  at  8.  Great  George  Street  Westminster.  This 
department  will  control  all  matters  relating  to  publicity  and 
the  commercial  handling  of  the  engineering  products  manu- 
factured by  the  various  departments  of  the  concern.  This  depart- 
ment will  apparently  act  as  a  central  sellinsf  agency  for  tl's ' 
undertaking. 
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Birihidgham  Ralls  Contract  for  U.S.A.— According  to 

tliB  daily  Press  the  Birminifham  Corporation  Tramways  Com- 
lulttee  lias  placeJ  a  substantial  order  for  tramway  rails  in  the 
United  States.  The  contract  was  made  with  the  American  firm 
because  they  were  able  to  offer  earlier  delivery  than  the  competing 
British  firms 

It  is  stated  that  the  order  has  gone  to  the  Lorain  Steel  Co.,  of 
Cleveland.  r.S.A.,  for  1,000  tons  of  steel  girder  raUs  at  £16  log. 
per  ton  delivered  at  port,  and  that  only  three  tenders  were 
received — two  English  and  one  American. 

Lead. — In    their   report    dated    March    22nd,   Messrs- 

jAiTES   FOBSTEB   &   CO.  SaV  :— 

"A  greatly  increased  demand  for  electrical  purposes  is  certain  to 

Ijt  experienced  before  long." 

Messrs.  G.  Cawson  k  Co.,  reporting  on  the  same  day.  say  : — 
"  Electro  works  are  trradually  getting  busier,  and  see  prospects 

of  large  consumption  before  them,  and  are  naturally  ready  to  cover 

for  prospective  orders." 

Retarding  Factors. — The  liritish  Enjjineers'  Assooiation 

has  issued  an  important  pamphlet  (G  'MO.  containing  a  memo- 
randum written  by  Mr.  D.  A.  Bremner.  O.B.E.,  director  of  the 
Association  (at  the  recjuest  of  a  Government  Department),  on  some 
factors  retarding  the  reconstruction  and  development  of  our  Peace 
industries,  and  the  full  employment  of  the  available  workers  of  all 
classes.  Labour  unrest,  fiscal  policy,  Excess  Profits  Duty,  working 
capital,  credit  risks.  Government  surplus  stores,  uncertainty  as  to 
future  prices,  lack  ot  financial  confidence,  and  demands  for  nation- 
alisation, are  all  briefly  considered. 

Export  Restrictions  Relaxed. — The  Londuii  Ga-etl^  for 

^farch  u'lst  contains  a  notice  of  further  relaxation  of  export 
restrictions. 

Book  Notices. — VVe  have  received   a  copy  of  the  new 

issue  of  Flyiiii]  (weekly  (id.),  which  will  in  its  enlarged  form  aim 
at  redecting  chiefly  what  is  called  the  "  human  interest "  of  the 
world  of  flight.  It  contains  a  great  deal  of  matter  regarding' 
current  topics,  and  has  many  quite  interesting  illustrations. 

"Science  Abstracts."  Vol.  XXII.  Part  2.  February  2Sth,  191!l. 
Sections  X  and  B.  Indexes  to  Vol.  XXI.  Sections  A  and  B.  London  : 
E.  &  F.  X.  Spon,  Ltd.     Price  Is.  tjd.  net  each. 

"  Xew  Town."  A  Proposal  in  Agricultural.  Industrial.  Educa- 
tional. Civic,  -and  Social  Reconstruction.  By  W.  R.  Hughes. 
Pp.  141.     London  :  J.  ..^  M.  Dent  &  Sons.  Ltd.     Price  2s.  net. 

T\ie  Mecliaiural  ^Vorl(^  l>«;-i?«»i-,  19111  (Manchester  :  Emmott 
and  Co.,  Ltd.  Price  28.  net),  now  issued  for  the  thirty-second  year, 
has  been  provided  with  a  new  section  dealing  with  the  properties 
of  metals  and  alloys,  and  one  on  the  subject  of  steam  heating, 
together  with  new  tables  on  the  weights  of  balls  and  rivets,  and 
tables  of  foreign  weights  and  measures.  The  sections  on  grinding, 
cutting  speeds,  and  mathematical  data,  have  been  extended,  and 
iither  improvements  have  been  introduced. 

Trade   Announcements. — Mn.   Tiics.    H.vll,  electrical 

engineer,  has  commenced  business  at  4,  Xew  Row.  Kenilworth. 

Mh.  F.  .J.  Lock,  electrical  engineer,  has  resumed  business  at 
Station  Road.  Taunton,  on  his  release  after  nearly  four  years' 
service  in  the  .irmy. 

Mk.  George  Morrison,  electrical  engineer,  of  Birley  Street, 
Blackpool,  has  opened  premises  at  81.  Fishergate.  Preston. 

Mr.  E.  L.  TaI'F'IN,  electrical  engineer,  of  Lewes  (Sussex),  has 
disposed  of  his  wholesale  general  business  at  20.  Fisher  Street,  to 
his  brother,  Mr,  A.  K.  Tappin.  and  has  removed  his  own  business  to 
14  and  16.  Fisher  Street. 

Mr.  C.  W.  Di.xos,  late  chief  electrical  engineer  at  the  Great 
White  City,  having  been  demobilised  by  the  Admiralty,  has  com- 
menced business  at  lA,  Clark's  Buildings,  Shaftesbury  Avenue, 
London,  and  wishes  to  receive  lists  and  catalogues. 

Mr.  T.  H.  Hunter  and  Jlr.  J.  G.  Ogle,  for  many  years  past  district 
manager  and  chief  assistant  respectively  in  the  Birmingham  office 
of  the  British  Thomson-Houston  Co.,  Ltd.,  have  commenced 
business  on  their  own  account  as  electrical  engineers  and  manu- 
facturfirs'  agents.  They  will  trade  under  the  title  of  Hi-nter, 
Ogle  A:  Co.,  at  174,  Corporation  Street,  Birmingham. 

Messrs.  Miles  and  McCafferv.  for  six-and-a-half  years  elec- 
trical staff  foremen  with  Messrs.  Cammell,  Laird  ,.^;  Co..  Ltd.,  are 
opening  premises  at  1.  Euston  Street,  Blackpool,  as  electrical 
engineers  and  contractors. 

A  Public  Technical  and  Commercial  Library. — The  chief 

librarian  of  the  Birmingham  Public  Libraries  (Mr.  Walter  Powell) 
is  organising  a  technical  and  commercial  library.  The  library 
already  possesses  a  patent  library  and  a  reference  library, 
the  latter  being  one  of  the  finest  in  the  provinces,  containing 
an  extremely  fine  collection  of  technical  Ijooks  on  electrical, 
mechanical,  and  civil  engineering,  on  mining  and  the  metal 
indu.stries.  and  industrial  chemistry.  This  collection  is  being 
enlarged  and  separated  from  the  ordinary  reference  collection  ; 
and  on  the  commercial  side  it  is  proposed  to  form  a  collection  ot 
trade  catalogues,  which  would  become  a  medium  of  quick  reference 
to  the  sources  of  supply  of  any  particular  class  of  goods.  The 
chief  objects  of  the  collection  are  to  secure  representative  in- 
stances of  sound  design  in  various  branches  of  industry  :  and  to 
bring  the  buyer  into  touch  with  the  manufacturer  or  merchant. 
With  the  question  of  prices  and  discounts  the  commercial  library 
is  not  concerned,  but  it  is  pointed  out  by  the  librarian  in  a  letter 
that  catalogues  from  which  this  Information  is  omitted  or  cancelled 
would  be  suitable  for  inclusion  in  the  collection.  He  mvites 
manufacturers  to  send  copies  of  their  catalogues  addressed  to  the 
Chief  Librarian.  Ratcliff  Place.  Birmingham. 


Italy. — There  has  been  formed  at  Milan  a  company  stylwl 
SooietiV  Idroelettrloft  Riviera  di  Levante,  with  a  capital  of  ;)00,OUO 
lire. 

SooietA  per  le  Forse  LiiUauliche  dell' Alto  Grembo  is  the  style,  of 
tk  company  formed  at  Milan,  with  a  capital  of  10.000,000  lire,  foe 
the  production  and  distribution  of  electrical  energy. 

Catalogues  and  Lists, — Messrs.  Marshall,  Sons  axj) 

Co.,  Ltd.,  Gainsborough. — Illustrated  circular  relating  to  their 
locomobiles  Particulars  and  code-  words  are  tabulated  for  standard 
sizes  ranging  from  50  to  250  H.P. 

Hyatt  Roller  Bearing  Department.  Broom  k  Wade,  Ltd  , 
High  Wycombe. — Illustrated  folder  showing  their  Hyatt  roller 
bearings,  and  setting  forth  their  atlvantages. 

Prices  After  the  War. — The  concluding  observations  in 

the  Ministry  of  Reconstruction  pamphlet  (No.  Ki)  on  'Prices 
During  the  War  and  After"  read  as  follows: — "  It  is  not  likely 
that  the  business  of  the  world,  as  a  whole,  will  expand  more 
rapidly  in  the  years  of  painful  post-war  reconstruction  than  it  did 
in  l:'(i4-14.  And  we  have  seen  that  in  those  years  prices  were 
rising,  partly,  at  any  rate,  owinir  to  the  gold  position  ;  or,  in  othei' 
words,  the  world's  money  supply,  based  on  gold,  was  expanding 
faster  than  the  world's  business,  so  that  prices  went  up.  In  the 
post-war  decade,  people  having  learnt  to  do  without  gold  and  to 
multiply  other  forms  of  money,  we  may  expect  this  process  to  be 
intensified.  That  is  why  it  seems  reasonable  to  assume  that,  when 
all  the  transition  obstacles  have  been  surmounted — successfully, 
let  us  hope — the  general  level  of  prices  at  which  we  shall  arrive 
will  be  a  good  deal  above  the  1914  level.  With  luck  it  might  be 
only  25  to  30  per  cent,  higher.  But  it  may  prove  to  be  higher  still, 
for  very  much  depends  on  unknown  factors,  the  wisdom  of  future 
Governments  in  all  the  countries  of  the  world,  the  course  of  inter- 
national relations,  the  eflSciency  of  industry  and  the  world's  peace. 
peace  among  nations,  and  peace  among  classes." 

Spanish    Companies. — The    Societi    I'irelli   e  Cia,  of 

Milan  (rubber,  gutta-percha,  and  electric  cables),  has  increased  its 
capital  from  24.O00,OU0  to  40.000.000  lire. 

The  shareholders  of  the  ISocietu  Lombarda  per  Distribuzione 
d'Energia  Elettrica  have  authorised  the  increase  of  the  company's 
capital  from  26,000,000  lire  to  32,000.000  lire,  and  eventually  to 
52.000.0o0  lire,  when  the  council  deems  the  occasion  opportune. 

British    Industries    Fair    (Birmingham   Section). — h\ 

consonance  with  the  diversity  of  Birmingham  manufacturers,  the 
section  allotted  to  the  city  at  the  British  Industries  Fair,  to  be  held  in 
February  of  next  year,  as  already  announced  in  the  Electricai. 
Review,  will  be  of  an  extensive  and  imjxjrtant  character.  Three 
centres  have  been  selected  for  the  purposes  of  the  exhibition,  and 
at  each  of  the.se,  various  trading  products  will  be  exclusively  dealt 
with.  Thus  London  will  be  responsible  for  the  light  trades  ; 
Birmingham  for  brass  and  metal  work  :  and  Glasgow  for  furni- 
ture, textile,  and  food  products.  The  three  sections  will  lie  open 
simultaneously  for  a  fortnight.  The  Birmingham  Chamber  of 
Commerce  has  acquired  the  use  of  nearly  all  the  public  buildings 
of  the  city,  and  it  is  intended  to  provide  upwards  of  a  couple  of 
thousand  stockrooms  for  the  inspection  of  overseas  buyers.  Electric 
light  fittiusfs  and  accessories  will  constitute  an  imjxirtant  feature 
of  the  schedule,  table  lamps,  hall  lamps,  and  standaiJ  lamps 
being  specially  mentioned,  but  electric  pocket  lamps  are  excluded  ; 
another  important  section  has  relation  to  aeronautical  motor 
appliances. 


LIGHTING  AND  POWER  NOTES. 


Axbridge  (Somerset). — E.L.  Schemes. — An  application 

from  Mr,  H,  C,  Teek,  solicitor,  of  Cheddar,  for  permission  for  a  local 
company  to  erect  overhead  mains  for  the  supply  of  electricity  in 
the  district,  was  considered  by  the  R.D.C.  It  was  decided  not  t" 
grant  the  application  until  the  intentions  of  a  company  at  Wins- 
combe,  which  applied  for  similar  powers  before  the  war.  had  been 
ascertained. 

Balldon.  —  E.L.    .Scheme. —The    Bradford    T.C.    has 

informed  the  U.D.C.  that  the  question  of  a  supply  of  electricity  in 
bulk  to  the  U.D.C.  would  have  to  stand  in  abeyance  until  the 
Government's  proposals  were  developed,  and  that  probably  nothing 
could  be  done  for  at  least  five  years. 

Barnsley. — Street  Lighting. — The  T.C.  has  decided 
to  extend  the  system  of  public  lighting  by  clusters  of  four  100-C.P. 
half-watt  lamps. 

Battle. — E.L.  Scheme.— The  U.D.C.  has  approached 
the  Hastings  T.C.  with  a  view  to  a  supply  of  electricity  in  bulk, 
the  approximate  cost  of  the  scheme  being  £8,000  to  £9,000, 

Bideford. — E.L.  Scheme. — At  a  meeting  of  the  U.D.C. 
it  was  stated  that  applications  had  been  received  for  an  E.L.  in- 
stallation for  the  town,  and  the  Council  decided  that,  whilst 
considering  a  liehting  scheme,  it  would  approach  the  Bideford- 
Westward  Ho  '.  Railway  Co.,  with  a  view  to  the  electrification  of 
its  line. 

Calne. — Prov.  Oruee. — The  T.C.  has  decided  to  await 
the  action  of  the  Government  before  taking  any  definite  action  for 
a  prov.  order  for  electric  light.  , 
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Caanock.-— E.L.  8ch  eme.— The  R.D.C.  has  approved  a 

Scheme  submitted   by   the   Wolverhampton   Corporation   for    the 
supply  of  electricity  In  the  Council's  area. 

Chertsey. — Mains  Extensions. — The  R.D.C.  has  coii" 

ceuted  to  the  Efchanj  and  Staines  Electricity  Co.  laying  underground 
mains  to  Thorpe. 

Continental.  —  Hungary.  —  The  "  Engineers'  and 
Architects'  Council "  has  submitted  a  scheme  to  the  Budapest 
Magistracy  for  the  reorganisation  of  electric  power  production. 
The  scheme  suggests  the  co-ordination  of  the  16  electricity  works 
in  Budapest  and  environs  which  supply  power  for  lighting, 
railway,  and  industrial  purposes,  and  about  240  works  which 
supply  factories  and  public  works.  The  consequent  saving  in  coal 
is  estimated  at  500,(100  tons.— Pi:if.er  Lloij,!. 

France. — A  new  company  has  been  formed  at  Lyons,  with  a 
capit.al  of  £20,000,  under  the  title  La  Sooi^te  pour  I'Amenagement 
du  Rhone  de  Genissart  au  Sud  de  Lyon,  the  object  being  to  improve 
the  navigation  of  the  River  Rhone  and  to  establish  plant  to 
utilise  the  water  power  of  the  river  for  the  generation  of 
electricity. 

Plans  are  being  prepared  for  utilising  the  waterfalls  near 
Genothac,  department  of  the  Gard.  The  installation  will  comprise 
a  barrage  and  12,000-KW.  turbo-generators.  The  estimated  cost  of 
the  works  is  21,000  million  fr. 

The  Societe  Frani;aise  des  Forces  Hydrauliques  du  Rhone  has 
been  authorised  to  utilise  the  water  power  from  the  Rhone  needed 
to  work  an  installation  in  the  commune  d'Eloise  (Upper  Savoy). 
This  arrangement  is  temporary,  pending  the  granting  of  larger 
extraction  powers  from  the  upper  Rhone,  for  which  it  has  already 
made  application. 

An  influential  Committee  has  been  formed,  under  the  auspices 
of  the  Ligue  Maritime,  to  advocate  and  agitate  for  the  utilisation 
of  "  blue  coal" — in  other  words,  the  generation  of  electricity  from 
the  sea.  The  promoters  have  no  ideas  of  a  simple  demonstration, 
but  an  undertaking  carried  out  "  ou  a  vast  scale,''  capable  of 
affecting  the  industrial  future  of  the  country. 

Sweden. — Among  the  new  companies  organised  in  Sweden  to 
establish  electricity  supply  undertakings  are  the  Blasmarks  Elek- 
triska  Aktiebolag.  formed  at  Blasmark,  and  the  Hillareds  Elektriska 
Aktiebolag,  registered  at  Hillared. 

Bavaria. — Detailed  proposals  have  been  prepared  for  distribution 
of  electricity  throughout  the  whole  country,  there  being  consider- 
able water  power  available  in  the  Bavarian  Highlands.  An  annual 
output  of  166.000,000  KW.  is  obtained  at  Walchensee,  and  a  further 
263,000,000  K\v.  from  the  mountain  rivers  Lech,  Iser.  Amper.  lie. 
Therp  are  also  large  deposits  of  cheap  lignite  in  Lower  Bavaria, 
and  it  is  proposed  to  inter-connect  these  various  sources  of  power 
by  H  T.  conductors,  with  branch  connections  to  the  chief  towns. 
It  will  then  be  possible  to  utilise  the  available  water  power  to  its 
full  extent,  and  steam  power  for  peak  loads.  The  total  estimated 
cost  of  the  project  is  £14.195,000,  and  the  annual  expenditure  is 
estimated  at  £l.r.82,50O.  The  cost  per  KW.-hour,  with  a  load  of 
'.144.000,000  KW. -hours  per  annum,  is  therefore  0'43d.  per  KW.-hour. 
The  proposal  is  that  the  Bavarian  Govi^rnment  should  be  the  prin- 
cipal shareholder,  with  the  option  to  purchase  outright,  also  that 
the  chief  municipalities  should  hand  over  their  power  works,  take 
electricity  in  bulk  at  low  rates,  and  confine  themselves  to  the  dis- 
tribution of  current  in  their  districts.  The  new  company  must 
pay  an  average  price  of  O'l'.tSd.  per  H. p. -hour  for  the  use  of  existing 
plant,  and  is  entitled  to  charge  0'372d.,  the  difference  of  0'174d. 
per  H.P.-hour  being  the  profit  to  the  new  company.  The  h.t.  con- 
iiuctors  would  be  designed  for  100,000  volts,  with  a  total  length  of 
T.sy  miles,  of  which  373  miles  are  to  be  in  duplicate.  The  succes.s 
of  the  project  depends  to  a  great  extent  on  the  installation  at 
Walchensee,  as  there  is  a  very  larga  storage  capacity  for  water  at 
this  point.  There  is  no  storage  at  the  other  hydro-electric  power 
stations,  and  the  power  is  lost  unless  it  is  immediately  utilised. 
With  a  national  distribution  scheme  it  will  be  possible  to  utilise 
the  power  of  the  rivers,  when  in  flood,  to  store  water  at  Walchensee, 
and  to  save  coal  at  the  steam  power  stations. — Techmh  iiiid 
nirtfr/lq/t. 

Dartmoor. — Water  Power. — The  Western  Morning Neirs 

states  that  during  the  last  three  months  elaborate  surveys  have  been 
made  on  Dartmoor,  with  the  consent  of  the  Duchy  of  Cornwall,  in 
connection  with  a  scheme  for  the  utilisation  of  the  water  power  of 
the  district.  The  sutiject  has  been  before  the  Water  Power  Com- 
mittee of  the  B.  of  T.,  and  leave  has  been  granted  to  introduce  a 
Bill  in  Parliament  this  session.  The  rainfall  is  almost  the  highest 
in  England,  and  falls  of  400  to  600  ft.  can  be  obtained. 

Edinburgh.  —  Portobello    Station.  —  The    T.C.    has 

agreed  to  an  increase  of  82^  per  cent,  on  the  contract  for  the  erec- 
tion of  the  Portobello  power  station,  and  to  offer  further  building 
extensions  to  public  competition. 

Epsom. — Price    Increase. — The   U.D.C.    has   applied 

to  the  B.  of  T.  for  powers  to  increase  the  maximum  charges  for 
electricity  by  50  per  cent. 

Eton, — Street  Lighting. — The  U.D.C.  has  decided  to 

meet  the  Windsor  Electrical  Installation  Co..  the  present  contractors 
for  public  lighting,  with  reference  to  a  new  contract  being  entered 
into. 

Faversham. — Proposed  Extensions. — The  T.C.  pro- 
poses to  extend  the  E.L.  works  and  plant,  at  an  estimated  cost  of 
between  £10,000  and  £12,000. 


GilHngham   (Kent).=-lNQUiB;v,=-Th6  T.C),  has  decidd 

to  take  expert  advice,  and  to  have  an  exhaustive  inquiry  into  the 
working  of  the  electricity  undertaking,  for  -which  £66,000  has 
been  taken  from  the  rates  since  the  town  acquired  the  under- 
taking. 

Huddersfield. — Year's  Working. — The  total  iticotne 
of  the  electricity  department  for  the  year  ended  December  31st, 
1918,  amounted  to  £103.026,  an  increase  of  .£15,437,  and  the 
expenditure  to  £89.238.  an  increase  of  £25,282,  leaving  a  surplus 
of  £13,792.  as  against  £23,638.  After  allowing  for  interest  on 
loans,  &c.,  there  was  a  deficiency  of  £8.237. 

Proposed  Price  Increask.  -The  T.C.  has  referred  back  the 
Electricity  Committee's  proposal  that  the  charges  for  energy  for 
power  and  lighting  to  ordinary  consumers  be  Increased  from  .".o  per 
cent,  to  75  per  cent,  above  pre-war  charges. 

India. — AVater-power  Shortage. — The  Tata  Hydro- 
Electric  Co.,  of  Bombay,  has  given  notice  that,  owing  to  the  low 
water-level  in  its  lakes,  the  supply  of  electricity  may  have  to  be 
entirely  stopped  about  April  unless  steps  are  taken  to  conserve  the 
supply  by  reducing  the  consumption.  Wherever  possible  the 
supply  has  been  discontinued,  and  millowners  have  been  given  the 
option  of  working  five  days  a  week  or  10  hours  a  day,  instead 
of  n.~Iudit,n  Te.rtile  Juurnul. 

Isle     of    Wight. — Proposed     Price     Increase. — The 

E.L.  .)c  P.  Co.  has  applied  to  the  B.  of  T.  for  an  Order  to  increase 
the  maximum  price  of  electricity  supplied  to  Ventnor,  Bonchurch, 
Ryde,  and  St.  Helens  from  Sd.  to  9d.  per  unit. 

Kings  Lynn. — Mains  Extension. — lu  order  to  supply 

the  shipyards  with  electricity,  the  Electricity  Committee  has 
decided  to  lay  a  cable  to  West  Lynn,  at  a  cost  of  .£6,700. 

London. — Islington. — Loan     Sanction. — The    L.C.C. 

Finance  Committee  has  recommended  that  the  application  of  the 
B.C.  for  a  loan  of  £4,593  for  electricit.v  purposes  (mains,  £1.559: 
transformers.  £2,673  :  meters.  £281  :  services,  £80),  be  granted. 

Battersea. — The  Electricity  Committee  recommends  that  Ibr 
charges  for  electricity  for  lighting  be  advanced  to  ."id.  per  unit, 
plus  10  percent.,  and  for  power  to  l|d.  per  unit  net. 

Mansfield. — Price  Increase. — The  T.(L  has  decided  tn 

increase  the  charge  for  electricity  through  slot  meters  from  5d.  tu 
lUd.  per  unit. 

Municipalities  and  the  Transport  Bill. — The  followint? 

municipalities  have  passed  resolutions  "  viewing  with  grave  con 
oern  the  proposal  that  the  future  control  of  electricity  is  to  b« 
taken  out  of  the  hands  of  the  B.  of  T.  and  put  under  the  control  of 
the  proposed  Ministry  of  Ways  and  Communications  '  :■ — 

London  :  Hackney.  Hammersmith,  Stepney,  and  Stoke  New- 
ington. 

Provinces  :  Maidstone,  Manchester.  Swansea.  Bradford,  Carlisle, 
Colchester,  Colne,  Edinburgh,  Glasgow,  and  Huddersfield. 

Nottingham. — L.G.B.  Inquiry. — An  application  of  thi- 

T.C.  to  borrow  £75.800  for  additional  plant  and  mains  in  connec- 
tion with  the  electricity  undertaking,  into  which  Colonel  T.  C. 
Ekin  held  an  inquiry  recently,  was  opposed  by  Mr.  H.  W.  Cox.  of 
the  Cantie  Switch  Co..  and  Mr.  .1 .  Farr,  a  member  of  the  T.C.  The 
town  clerk  explained  that  the  demand  for  power  could  not  he  met 
next  winter  under  existing  arrangements,  and  the  proposed  new 
station  was  to  bridge  over  the  period  which  must  elapse  before  the 
Government's  Electricity  Supply  Scheme  was  established ;  the 
scheme  had  been  approved  by  Sir  John  Snell.  Messrs.  Boots  had 
offered  to  supply  I.OnO  KW.  at  £3  per  KW..  plus  Sd.  per  unit,  with 
coal  at  its  present  price,  and  were  prepared  to  increase  the  supply 
in  September.  Mr.  J.  H.  Rider,  the  Council's  consulting  engineer, 
decided  against  this  offer,  on  the  grounds  that  it  would  involve 
the  expenditure  of  ,£10,000  for  new  mains  and  the  voltage  would 
have  to  be  increased  from  400  to  440  to  be  of  service.  The  Elec- 
tricity Committee,  therefore,  declined  the  offer,  and  the  tender  of 
Messrs.  Dick.  Kerr  &  Co.,  at  £43,000,  was  provisionally  accepted 
for  the  plant  required  for  the  new  scheme.  The  borough  elec- 
trical engineer,  Mr.  H.  Talbot,  said  that  there  were  140  new 
applications  for  supplies,  72  premises  to  be  reconnected,  and 
inquiries  for  715  KW.  of  three-phase  supply,  a  total  of  1,100  KW. 
Messrs.  Players  also  required  from  500  to  liOO  H.P.  before  next 
winter,  and  a  new  firm  would  require  160  H.P.  to  commence  and 
600  H.P.  when  its  factory  was  completed.  He  considered  that 
Messrs.  Boots'  oft'cr  was  useless,  and  was  confident  that  the  Council 
had  adopted  the  right  course  in  refusing  it.  When  Messrs. 
Cammell,  Laird  started  making  shells,  the  T.C.  .sold  them  three 
440-KW.  sets  for  £5.000  odd.  Messrs.  Boots'  maximum  demand 
was  about  one  million  units  per  annum  befoie  the  firm  installed 
its  own  plant.  He  had  heard  rumours  that  a  super-station  was  tu 
be  erectfd  at  Gainsborough,  in  which  case  the  St.  Ann's  and 
Talbot  Street  stations  would  become  sub-stations.  Mr.  J.  H.  Rider 
anticipated  that  the  new  plant  would  result  in  a  saving-  of  £16,00ii 
per  annum  in  fuel,  and  thought  the  proposals  were  th"  best  that 
lould  be  devised.  Mr.  R.  H.  Swain,  chairman  of  the  Electricity 
("ommittee,  s-iid  that  everything  connected  with  the  tenders  was 
jierfectly  straightforward.  Two  of  the  new  inquiries  in  hand  for 
power  would  mean  the  establishment  of  new  industries  in  the 
town. 
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PortTDsh.  —  E.L.  ScHKME.  —  Mr.  W.  Pleasance,  of 
Belfast,  has  submitted  to  the  U.D.C.  a  revised  estimate  in  oonneo- 
tion  with  the  proposed  E.L.  soheme.  The  coat  is  now  put  at 
£10  3S2,  or  £S.032  if  overhead  wires  ai-e  used.  He  estimated  that 
a  pross  profit  of  £92'i  per  annum,  and  a  net  profit  of  £»S.  would  be 
obtained.  The  Council  is  to  decide  whether  to  proceed  with  the 
scheme  or  not  at  its  next  meeting. 

Reading. — Breakdowx. — Owing  to  a  breakdo\ni  in  the 
boiler  house,  the  electricity  supply  failed  at  half-past  seven  on 
Friday  eveninfr  last :  the  supply  was  resumed  in  two  hours'  time. 

Rochdale. — Proposed  I-oan. — The  Electricitv  Com- 
mittee has  decided  to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of 
aees.OOO  for  additional  plant,  transformers,  switchgcar  and  mains, 
and  for  .*5.000  on  account  of  sums  oversjx'nt  on  previous  work. 

Southend. —  Proposed  E.ktensions. —  The  T.C.  has 
appointed  Mr.  C.  H.  Wordinpham,  C.B.E.,  to  report  as  to  the 
most  suitable  scheme  for  the  extension  of  the  electricity  under- 
taking- to  meet  present  and  future  requirements. 

Swindon. — Price  Increase. — Prom  April  Ist  the 
charges  for  electricity  for  power  and  lighting  are  to  be  increased 
by  a  further  2.5  per  cent. 

Swinton. — PROPOSEb  Loan. — The  U,D.C.  has  applied 
for  a  loan  of  £2.000  for  mains  extensions  and   other  electrical 

purposes. 

Warrington. — Extension  of  Supply. — The  St.  Helens 

Cable  and  Rubber  Co.  has  decided  to  take  a  supply  of  electricity 
from  the  T.C,  instead  of  generating  at  its  own  power  station  ; 
it  is  estimated  that  the  change-over  will  effect  a  saving  of  £1,600. 

Warmley.— E.L.  Scheme.— The  U.D.C.  has  decided  to 

ask  the  Bristol  T.C.  whether  it  would  be  prepared  to  supply 
slectricity  in  bulk,  to  be  distributed  by  the  U.D.C. 


TRAMWAY  AND  RAILWAY  NOTES. 


Baildon. — Proposed   Extension. — The  Bradford    T.C. 

has  informed  the  XT.D.C.  that  a  BQl  for  the  extension  of  the  tram- 
way system  from  Bradford  to  Baildon  cannot  be  promoted  until 
October. 

Bingley. — Charges  for  Electricity. — The  U.D.C.  has 
applied  to  the  Bradford  T.C.  for  a  revision  of  the  price  paid  for 
energy  for  tramway  purposes. 

Bradford. — Track  Renewals. — The  Tramways  Com- 
mittee has  authorised  the  payment  of  a  royalty  of  58.  per  ton  to 
Mr.  0.  P.  Saudberg  for  the  use  of  his  patent  high-silicon  steel  pro- 
cess on  steel  rails  to  be  purchased  for  track  renewals.  The  renewal 
of  track  on  the  Manchester  Road  and  Thornton  Road  routes  is  to 
be  proceeded  with  as  soon  as  possible. 

Continental. — Hungary. — Railway   Electrification. 

— In  view  of  the  great  coal  shortage,  the  President  of  the  State 
Railways  has  submitted  a  proposal  to  the  Minister  of  Commerce 
urging  that  immediate  steps  be  taken  for  the  electrification  of  the 
Budapest  Railways.  By  the  electrification  of  the  section  in 
question  (2,200  km.)  li  million  tons  of  coal  would  be  saved.  Two 
experts  have  been  entrusted  with  the  working  out  of  the  scheme. 
— Pester  Lloyd. 

Sweden.— Railway  Electrification. — The  State  Railway 
Administration  has  come  to  the  conclusion  that  the  railway  system 
can  be  electrified  in  30  years,  at  a  cost  of  11)2,000,000  kroner.  The 
whole  of  the  power  required  could  be  obtained  from  eight 
generating  stations,  the  trafiic  capacity  would  be  considerably 
increaed,  and  a  great  saving  in  staff  costs  would  be  effected.  In 
the  first  place,  the  water-power  resources  of  the  country  would  be 
made  available  for  this  purpose. 

Norway. — Railway  Electrification. — The  Government  is 
building  a  hydro-electric  power  station  for  the  Christiania — 
Drammen  Railway.  The  power  will  be  derived  from  three  Pelton 
wheels,  each  of  .5.000  H.P.,  with  a  head  of  1,170  to  1,270  ft.  A 
fourth  wheel,  of  200  H.P..  is  intended  for  the  exciters,  lighting, 
and  heating.  The  three  main  wheels  are  coupled  direct  to  a.c. 
generators,  which  at  300  E.P.M.  produce  2,700  KW.  at  a  pressure  of 
5,500  volts  and  !."j  cycles  per  second.  They  are  able  to  sustain  a 
momentary  overload  up  to  4,500  KW.,  such  as  may  occur  in 
starting  trains.  The  Pelton  wheels  can  be  regulated  to  run 
between  270  and  333  R.P.M.  The  voltage  is  stepped  up  to  60,000 
volts  by  static  transformers,  and  transmitted  through  H.T.  over- 
head cable  to  step  down  transformers  along  the  railway  line.  All 
the  machinery  is  made  in  Norway,  and  ^  the  whole  installation — 
which  is  the  first  of  its  kind  in  the  country — is  to  be  ready  by 
October.  1920.— Tei«MA    llieblad. 

Italy. — The  scheme  for  doubling  the  section  Molinetto  di 
Grego — Sesto  San  Giovanni  of  the  electric  tramway  from  Monzo 
to  Milan,  applied  for  by  the  Societa  Italiane  Edison,  has  received 
official  sanction. 


The  Ministero  dei  Larori  Pubblici  has  granted  a  concession  to 
the  Carrara  Versilia  Electric  Railway  and  Power  Co..  of  London, 
for  the  construction  and  working  of  an  electric  tramway  at 
Versilia,  in  the  Province  of  Lucca,  23  miles  in  length.- 
I'EhttTicsa. 

Doncaster. — Proposed    E.xtensions. — The    Tramways 

Committee  is  considering  the  extension  of  the  tramway  system  to 
Rossington  and  .\rmthorpe. 

Inverness. — Proposed  Light  Railway. — The  Aird 
District  Committee  has  applied  for  the  construction  of  a  light 
railway  from  Beauly  to  Cannich. 

Leeds. — Proposed  Extensions. — The  T.C.  is  consider- 
ing a  housing  scheme  for  the  Middletbn  district,  which  includes 
the  construction  of  an  electric  railway  in  the  area. 

London. — Nori'ii  London  Railway.— The  North 
London  liailway  Co.  is  to  run  a  15-minute  rlectric  service 
between  Acton  and  Broad  Street,  commencing  on  May  1st. 

Owing  to  a  goods  train  on  the  East  London  Railway  becoming 
derailed  at  AVhitccliapel  Junction  early  on  Saturday,  electricity  was 
cut  off  between  5  and  6  o'clock  on  the  section  of  the  District  Rail- 
way between  Whitechapel  and  the  Mansion  House  to  enable  the 
line  to  be  cleared. 

Faulty  Tramway  Track. — At  an  inquest  on  a  woman  who 
was  killed  as  a  result  of  a  motor  van  skidding  on  the  tramway 
track,  a  police  constable  stated  that  the  check  rail  was  completely 
gone  for  10  or  12  yards,  and  some  of  the  wood  blocks  had  sunk 
3  or  4  in.  The  Coroner  said  that  the  disgraceful  condition  of  the 
tramway  track  should  not  be  allowed  to  continue,  and,  in  its 
verdict,  the  jury  considered  that  death  was  due  to  the  faulty 
condition  of  the  track. 

Tube  Congestion. — In  the  House  of  Commons,  on  Monday,  it 
was  stated  that  the  B.  of  T.  was  in  communication  with  the  Rail- 
way Executive  Committee  regarding  the  overcrowding  on  the 
underground  railways,  and  every  effort  was  being  made  to  obtain 
additional  equipment. 

Proposed  E.xtensions. — The  City  Corporation  has  decided  to 
oppose  the  Bill  which  the  L.C.C.  is  promoting  for  the  extension  of 
the  tramways  within  the  City  boundary. 

Norwich. — The  B.  of  T.  has  extended  the  time  limited 
by  the  Norwich  Electric  Tramway  Act,  1914,  for  one  year. 

South  Africa. — Pretoria. — Strike. — Pending  a  report 

within  three  months  of  a  Commission  appointed  to  inquire  into  the 
whole  industrial  position,  the  tramway  strikers  and  the  munici- 
pality have  come  to  terms,  and  the  men  have  returned  to  work. 
The  new  scale  of  wages  ranges  from  £5  7s.  6d.  per  week  for  the 
first  year's  service  to  £6  2s.  9d.  for  the  third  year,  with  a  minimum 
of  £4  lOs. 

Southampton. — Rate  Relief. — The  tramways  depart- 
ment is  to  contribute  £8,000  to  the  relief  of  next  years  rates. 

Swindon. —  Pare  Revision. — The  T.C.  has  applied  for 
the  sanction  of  the  B.  of  T.  to  increase  workmen's  tramway  fares 
by  50  per  cent. 

Tramway  Men's  Hours. — The  negotiations  for  securing 
a  48-hour  week  for  tramway  employes  throughout  the  country 
have  been  successfully  completed.  The  new  conditions  will  come 
into  operation  on  Monday  next,  and  will  include  times  of  signing 
on  and  booking  off. 

Wages. — A  Court  of  Arbitration  sat  at  Westminster  on 
Monday  to  hear  an  application  referred  by  the  Miaietrj  of  Labour 
for  an  advance  in  the  war  wage  of  15s.  a  week  for  all  employ<5s 
engaged  in  electricity  generating  and  sub-stations  and  on  high- 
tension  cable  work,  &c  .  in  connection  with  all  the  London  tubes 
and  electric  railways  and  the  electrified  portions  of  the  main  trunk 
railways.     The  Courfs  award  wJH  be  issued  in  due  course. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia. — Owing  to  the  large  volume  of   tnillic  and 

the  number  of  cables  which  are  interrupted,  the  Pacific  Cable 
Board  announces  that  there  is  a  delay  of  approximately  five  days 
on  messages  to  Australasia,  and  messages  are  only  accepted  on  that 
understanding  and  at  sender's  risk. 

'  Egypt. — During  the  recent  disturbances,  telegraph  com- 
munication between  Cairo  and  Alexandria  was  cut.  and  the  Upper 
Egyptian  and  other  services  were  interrupted. 

Enemy  Cables. — -The    Supreme   War  Council,  at  Paris, 

has  decided  on  the  future  status  of  the  submarine  cables  captured 
from  the  enemy,  and  terms  of  reference  regarding  the  same  have 
been  referred  to  a  Drafting  Committee. 

Guernsey. — The  annual  report  for  1918  of  the  Guernsey 

states  Telephone  Department,  of  which  Mr.  R.  McLean  is  manager 
and  engineer,  shows  that  the  income  from  all  sources  was  £8,251, 
an  increase  of  £411,  and  the  expenditure  £8,039,  an  increase  of 
£751,  leaving  a  net  profit  of  £212,  a  decrease  of  £340.  The 
number  of  subscribers'  lines,  &c.,  was  2,343.  an  increase  of  62  ;  the 
mileage  of  wire  was  1,640  overhead,  and  1,166  underground.  The 
number  of  calls  dealt  with  was  1,634,841,  an  increase  of  97,964. 
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Snowstorm. — Last   week's   snowstorm  in  the   Bradford 

district  put  more  than  500  local  telephone  lines  out  of  order,  and 
rendered  communication  with  60  junctions  impossible,  especially 
to  the  north  of  the  city.  Various  trunk  lines  were  disconnected, 
and  telegraphic  communication  between  Bradford  and  the  Alidlands 
was  entirely  suspended. 

Mr.  Pike  Pease,  assistant  P.M.G.,  in  reply  to  questions  in  the 
House  on  Tuesday,  stated  that  consideration  would  be  siven  to 
applications  by  subscribers  for  a  rebate  of  rental  where  the  com- 
munication hai  been  interrupted  for  a  considerable  period. 

United      States. —  The     Fhuuicicr     states     that     the 

Postmaster-General  has  removed  Mr.  C.  H.  Mackay  from  the 
presidency  of  the  Postal  Telegraph  Cable  Co.,  and  has  appointed 
Mr.  A.  X.  Adams  as  his  successor.  Since  the  refusal  of  the 
Government  to  grant  the  compensation  to  the  company  asked  for 
by  Mr.  Mackay,  the  Postal  Department  states  that  the  company  has 
failed  to  follow  instructions  issued  to  the  man.igeiLeut  of  the  com- 
pany, to  put  in  operation  a  new  wage-scale  and  an  eight-hour  day. 
It  is  also  alleged  that  there  is  a  discrepancy  in  the  company's 
report  on  its  net  income  aa  a  basis  for  compensation,  as  compared 
with  that  submitted  to  the  Interstate  Commerce  Commission. 

Wireless  Operators'  Strike.— The  wireless  operators  who 

were  on  strike  at  Liverpool  withdrew  their  notices  last  week,  and 
accepted  the  award  of  the  Shipping  Controller  of  £3  per  mouth  for 
war  risks. 

Wireless  Telephony. — The  announcement  that  the  Maroon' 

Co.  has  established  wireless  telephonic  communication  between  Ire- 
land and  Canada  has  brought  forth  from  the  U.S.  Navy  Department  a 
statement  that  the  latter  has  been  abletocommunicate  with  Honolulu 
and  Paris  for  "  a  long  time  "  by  wireless  telephone.  Responsive 
messages  have,  however,  failed  to  arrive. 

The  wireless  telephone  message  to  President  Wilson's  ship, 
the  s.s.  George  Wtis/thigton,  on  its  recent  return  from  France,  was 
sent  from  the  Navy  tower  at  New  Brunswick.  N.J. 

Mr.  Thomas  Rabb,  managing  director  of  the  Marconi  office  at 
Montreal,  thinks  that  wireless  will  be  used  in  any  trans-.4.tlantic 
flight.  By  steamship  and  land  the  stations  will  keep  in  touch  all  the 
way.  Aeroplanes  will  have  wireless  telephone  and  telegraph  sets,  but 
the  ships  will  have  wireless  telegraphy  only.  Newfoundland  has  a 
splendid  wireless  telephone  base.  Its  Government  is  co-operating. 
AVireless  telephone  communication  has  been  established  experi- 
mentally overland  from  Newcastle,  New  Brunswick,  to  New  Jersey. 


London. — Stepnbt. — Electricity  Committee  :  — 

Two  new  boilers  to  replace  two  of  those  supplied  by  the  Howden  Boiler 

Babcock  &  Wilcox,  Ltd.    (accepted  i  £34,el2 

Stixmig  Boiler  Co.,  L,td.  8o,lu0 

Claike,  Chapman  i  Co.,  Ltd 37,880 

Two  valves  for  the  second  turbine  at  Limehouse  station  ; — 

J.  Uopkinsoa  &  Co.         (accepted)         ..  £175 

12  feeder  and  2o  disconnecting  boxes  : — 

W.  Lucy  &  Co.         (accepted)         £2J7 

B.I.  «  Helbby  Cables,  Ltd 241 

Universal  Electrical  Mig.  Co.  3(M 

W.  T.  Henley's  Telegiaph  Work*  Co.,  Ltd.         . .  375 

The  Committee  has  purchased  a  Ford  delivery  van,  ,£228,  from  A.  E.  Goidd, 
Ltd.,  and  a  second-hand  motor  car  from  Bayard  Cars,  Ltd.,  £452,  for  the 
purpose  of  the  delivery  of  materials  and  the  carrying  of  the  personnel  of  the 
undertaking. 

Government  Contracts. — The  undermentioned  contracts 

were  placed  during  February,  1919  : — 

Post    Office. 
Telephone   appar.'itus. — Automatic   Telephone   Manufacturing   Co.,    Ltd. 
Telephone    and    telegraphic    cable. — General    Electric    Co.,    Ltd. ;    Johnson    and 

Phillips,    Ltd. 
Telephone  cords.— London    Electric   Wire  Co.   &   Smiths,   Ltd.:   Phoerix   Tele- 
phone &   Electric  Works.   Ltd.;   Siemens  Bros.  5:  Co.,   Ltd. 
Stoneware  ducts.— .Albion    Clay    Co.,    Ltd.;    Doulton    &    Co.,    Ltd.;    Gates   and 

Green,   Ltd. 
Insulators.— Boilers,    Ltd.;    Doulton    &    Co..    Ltd.;    Macintyre    &    Co.,    Ltd.; 

Taylor,    TunnicliH    Si   Co.,   Ltd. 
Mouthpieces   for    telephones. — C'rvstalate    Manufacturing   Co.,    Ltd. 
Spindles   for   insulators.— Bullers',    Ltd. 

Telephones. — Automatic    Telephone    Manufacturing   Co.,    Ltd. 
Copper   binding    wire.— British    Insulated   &    Hebibv   Cables,    Ltd. 
Enamelled  and   silk-covered  copper  wire.— Concordia   Electric  Wire  Co.,   Ltd. 
Laying   conduits. — Liverpool,   R.   M.    Parkinson ;    Grimsby,   Imniingham,  O.   C. 

Summers. 

H.M.  Omci  or  WoRita. 
Electrical    lifts,    H..M.    Stationery    Office,    Manthe^ier  — Etchelle,    Congdon    and 

Muir,  Ltd. 

INDI.^    Office.    Store    Department. 
Copper  wire.— T.   Bolton   &  Sons;    Elliott's   Metal   Co.;  Shropshire  Iron  Co. 
Telephones. — Automatic     Telephone     Manufacturing     Co.,     Ltd.:     Peel-Conner 

Telephone   Works. 

Newport  (Isle  of  Wiglit).— T.C  — 

Belt-driven  fan  for  generator.— Ruston  &  Homsby,  Ltd.,  £150. 
3.H.P.  motor  and  underground  main.— Isle  of  Wight  B.L.  &  P.  Co.,  Ltd., 
£102. 

Weymouth.— T.C.  :— 

E.L.  and  bells  installation,  11,  Belvidere.- Brooking  &  Co.,  £50. 
Intercommunication  telephones,  Enderby  House. — Brooking  &Co.,  £'20. 


CONTRACTS  OPEN  AND  CLOSED. 

{The  date  giren  in  piire/ithesex  at  the  end  of  the  paragrapli  hidieafej) 
the  isxue  of  the  Electrical  Review  in  which  the  "Official 
Xotice"  appeared.^ 

OPEN. 

Australia.— Sydxey. — April  I'Sth.     Municipal  Council. 

Power  transformers.     Electrical  Engineer,  Town  Hall,  Sydney. 

May  1.5th.  Department  of  the  'treasury.  Brisbane  H  T.  switch- 
board, storage  bdttery  and  motor-generator  set  for  the  electric 
power  house.  Inkerman  Irrigation  Area,  Townsville.  Specifica- 
tions from  the  Hydraulic  Engineer.  Brisbane. 

Melbocrve. — May  14th.  Victorian  Railway  Commissioners. 
Cells,  renewals,  caustic  soda  and  mineral  oil  for  caustic  soda 
batteries.     (Contract  No.  32,191.) 

Sydney.- June  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.* 

Bedford. — Corporation  Electricity  Department.  Geared 
turbine  to  drive  an  existing  alternator.     QIarch  21st.  1919.")   ■ 

Birmingham. — April  12th.  B.  of  G.  Eewiring  internal 
telephone  installation,  call  bells,  &c..  at  the  2/Ist  Southern  General 
Hospital,  Dudley  Road.     (See  this  issue.) 

Grimsby. — .\pril  10th.  Corporation  Electricity  Depart- 
ment. One  3,000-KW.  steam  turbine,  6000/()600-volt,  S-phase 
alternator,  condenser,  pumps,  &c.  :  two  water-tube  boilers,  stokers, 
superheaters,  fans,  steel  chimney,  &c.  :  cooling  tower.  &c.  (March 
21at.  1919.) 

Ipswich.  —  Corporation  Electric  Supply  Department. 
Pipework  in  connection  with  the  new  steam  turbine.  (March 
14th.) 

London.— H.M.  Office  of  Works.  Two  ]  0-ton,  three- 
motor  type.  4.50-volt;  D.c.  travelling  cranes,  42-ft.  span  and  60-ft. 
span.     (See  this  issue.) 

Sale.— r.D.C.  Electricity  Department.  200/250-KW., 
460- volt.  Diesel  engine  and  generator,  switchboard  panel,  &o.  (See 
this  issue.) 

'A  copy  can  be  seen  at  the  Inquiry  OlEce  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 


FORTHCOMINQ     EVENTS. 


Barnes.— U.D.C. 


Edison  Accamalators,  Ltd. 

Eleotroraobile,  Ltd.  . . 
General  Vehicle  Co.,  Ltd. 


CLOSED. 

Four  electrically-propelled  dust  vans 


Pbyslcal  Society  of  London.— Friday,  March  28th.  At  5  p.m.  At  the 
Imperial  College  of  Science,  South  Kensington,  S.W.  Discussion  on 
"  Metrology  in  the  Industries,"  to  be  introduced  by  Sir  R.  T.  Glazebrook, 
F.R.S. 

Junior  Institotion  of  Engineers.— Friday,  March  28th.  At  7.30  p.m.  At  39, 
Victoria  ^treet,  S.W.  Paper  on  "Wanderings  along  the  Future  Commer- 
cial  Air  Route,"  by  Col.  the  Master  of  bempill. 

(Nnrlh-Eastern  Section*. -Tuesday,  April  1st.  At  the  Mining  Insti- 
tute, Newcastle.  -\t  7.15  p.m.  Paper  on  "General  Electrical  Indicatmg 
Instruments,"  by  Mr.  S.  Evans. 

Boyal  In-titotion  of  Great  Britain  —March  29th  and  April  5th.  At  3  p.m 
.\t  Albemarle  Street,  Piccadilly,  W.  Lectures  on  "  Spectrum  Analysis  and 
its  Application  to  Atomic  Structure,"  by  Sir  J.  J.  Thcmson.  o 

Roentgen  Society. — Tuesday,  April  1st.  At  the  Ro.val  Society  of  Arts.  At 
S.ir,  p.m.  Paper  on  "  Some  Biological  Effects  Produced  by  Small  Quantities 
of  Radium,"  by  Mr.  W.  S.  Lazai us  Barlow. 

"  Dinamicables."— Wednesday.  April  2nd.  .\t  7  p.m.  At  the  Trocadero 
Restaurant,  Piccadilly  Circus,  W.    AnniretsaiT  dinner. 

Electrical  Power  Engineers'  Association  (Manchester  and  District 
Section). — Thursday,  April  ."ird.  At  the  Grosvenor  Hotel,  Deansgate, 
Manchester.    Paper  on  "  Thermometry,"  by  Mr.  E.  B.  Pausey. 

Institution  of  ElPCtrical  Engineers. — Thursday,  April  3rd.  At  the  Institu- 
tion of  Civil  Engineers,  Gt.  George  Street,  S.W.  At  6  p.m.  Lecture  on 
"  The  Development  of  Army  Wireless  During  the  War,"  by  Lieut. -Col. 
A.G.  T.  Cusins.R.E. 

(Students'  Section). —Friday,  March  28th.  At  7  p.m.  At  the  City 
and  Guilds  (Engineering)  College.  South  Kensington,  S.W.  Lecture  on 
"  The  Organisation  of  Technical  Engineers,"  by  Dr.  J.  F.  Crowley. 

(Western  Centrci. —Monday,  March  31  st.  At  7  p.m.  .At  the  Mer- 
chant Venturers'  Technical  College,  Bristol.  Lecture  on  "  Planning  a 
Works  Research  Organisation,"  by  Mr.  A.  P.  M.  Fleming,  U.B.E. 

iNortb-Eastero  Centrel.— Friday,  April  4th.    Annual  dinner. 

London  Association  of  Foremen  Engineers.— Saturday,  April  5th.  At  7 
p.m.  At  Cannon  Street  Hotel,  London,  E.C.  Paper  on  "The  Science  of 
Fine  Measurements."  by  Mr.  V.  Williams. 


£1,317  each. 
1,0.>0    „ 
1,178    „ 


NOTES. 

Summer   Time. — Summer  time  is  to  commence  on  the 

night  of  Sunday  next,  March  30th-31st,  and  to  continue  until  the 
night  of  September  28th-29th. 

The    Industrial   Reconstruction    Council. — The   Right 

Hon.  J.  H.  Whitley,  M.P.,  has  accepted  the  office  of  president,  and 
Lieut  -Col.  C.  L'Estrange  Malone,  M.P.,  the  office  of  chairman  of 
the  Executive  Committee,  of  this  body.  The  Council,  which  was 
founded  by  Mr.  E.  J.  P.  Benn,  is  a  propagandist  body  having  for  its 
object  the  awakening  of  national  interest  to  the  need  for  a  com- 
plete system  of  industrial  self-government,  based  on  the  principles 
of  the  Whitley  Report. 
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lastltation  and  Lecture  Notes.— lostltntioo  of  Electrical 

In^lneers.— The  following  are  the  arrangomentB  for  the  ordinary 
Jneetinift  between  row  and  the  end  of  May  :  — 

April  Srd.— Lleuc.  Col.  A.G.T.CustnS.  R.E.,  "  Lecture  on  the  Derelopmelil 

of  A-niv  Wlvtless  (Uuius  the  War." 
April  10th.— K.  J.   Kaula,   "NoteB  on  Surface  Condensing  Plants,  with 

Special  keference  to  the  Requirements  o(  Lsr^e  Power  Stations." 
April  24th.— Major  A.  C.  Fuller,  R.E.,  "  The  Fullerj-hone,  and  its  Appli' 

cation  to  Military  and  Civil  Telegraphy." 
May  1st.— Dr.  C.  Chree,  F.RS.,  lecture  on  "MaRnetic  Storms." 
May  8th.— Joint  meeting  (at  2. SO  p.m.)  with  the  Iron  and  Steel  Institute. 

Paperaon  "  Electric  Furnaces." 
May  15th.— E.  A.  Laidlaw  and  \V.  H.  Grinsted. "  The  Telephone  Service  of 

Larjje  Cities  with  Special  Reference  to  London." 
May  32nd.— S.    Chapman.    "  F.lectrical    Phenomena    Occurring    in    High 

.\tmospheric  Levels." 
May  UOth.— Annual  general  meeting. 

Junior  Institution  of  Engineers. — At  Xewcastle-upon-Tyne.  on 
the  isth  inet..  Mr.  E.  A.  Oakford  delivered  an  address  to  the 
members  of  the  N.E.  Section  of  the  Institution  on  ''  Electricity 
Applied  to  Coal  Mininpr."  forming-  one  of  a  series  devoted  to  the 
Coal  Conservation  Conimittee's  Report. 

Illumiaating  Engineering  Society.— The  Society  celebrated  the 
completion  of  10  years  of  existence  by  a  dinner  on  March  18th,  at 
which  the  President,  Mr.  A.  P.  Trotter,  presided.  The  toast  of  "  The 
Illuminating-  Enirineering  Society "  was  proposed  by  Mr.  Thoa, 
Goulden  (Institution  of  Gas  Engineers),  and  seconded  by  Mr,  C,  H. 
Wordingrham  (.President  lE.E.).  Both  speakers  paid  a  tribute  to 
the  value  of  the  impartial  platform  provided  by  the  Society  for  the 
discussion  of  matters  of  common  interest  to  both  (fas  and  electrical 
engineers.  Mr.  Trotter,  replying-  for  the  Society,  recalled  that  it 
was  just  10  years  since  the  Society  was  formed  at  a  dinner  jjiven  by 
Mr.  L.  Gaster.  when  27  people  were  present.  The  present  gathering 
showed  how  the  activities  of  the  Society  had  expanded  since 
then.  He  emphasised  especially  the  union  of  science  and  prac- 
tical work  exemplified  by  the  work  of  the  Society. 

Physical  Society  of  London At  the  meeting  held  on  Feb.  2Sth, 

a  paper  on  "  Simplified  Inductance  Calculations,  with  Special 
Reference  to  Thick  Coils,"  by  Mr.  P.  R.  Coursey,  was  read.  By 
the  aid  of  a  single  sheet  of  curves  g:iving  values  of  the  correction 
factors  for  various  coil  thicknesses,  the  inductance  of  any  form  of 
coil  likely  to  be  met  with  in  practice  may  be  readily  calculated, 
using-  only  one  simple  standard  formula  for  all  cases.  Reasonable 
accuracy  is  obtained  even  in  the  limiting  example  of  a  single  turn 
of  wire.  The  results  arrived  at  agree  well  with  other  published 
charts,  which  are  usually  of  more  limited  application,  while  the 
use  of  a  single  formula  for  all  cases  lessens  the  liability  to  error. 

Prohibited  Imports. — Sir  Albert  Stanley  has  appointed 
a  Council  to  consider  the  subject  of  prohibited  imports  and  to  deter- 
mine what  percentag-e  of  normal  imports  should  be  admitted  up  to 
September  1st,  1919.  The  Council  consists  of  representatives  of 
manufacturing,  distributing,  and  labour  interests,  as  well  as 
representatives  of  Government  Departments  and  others,  under  the 
chairmanship  of  Lieut,-Colonel  Sir  Samuel  Hoare,  C.M.G..  M.P.  Five 
sub-committees  have  been  appointed  by  the  Council  to  deal  respec- 
tively with  textiles  and  apparel,  glass  and  leather,  motor-cars  and 
woodwork,  machinery  and  hardware,  and  fancy  goods  and 
miscellaneous  manufactures.  Persons  desirous  to  make  sugges- 
tions to  the  Council  should  address  the  Secretary,  Mr.  H.  J. 
Phillips,  Department  of  Import  Restrictions,  22,  Carlyle  Place, 
S.W.  1. 

It  will  be  noticed  that  there  is  no  separate  reference  to  elec- 
trical goods,  which  apparently  must  figure  under  "  machinery  and 
hardware  "or  "  miscellaneous  macufactures  '  :  this  appears  to  be  a 
serious  defect,  for  the  electrical  industries  especially  need  relief 
from  the  burden  of  unrestricted  competition,  and  are  of  sufficient 
importance  to  demand  a  sub-committee  to  deal  with  them  alone. 
We  trust  that  steps  will  be  taken  to  impress  this  fact  upon  the 
Council. 

Tiie  B.E.A.M.A. — We  have  receivefi  txDO  late  for  handling 
in  this  issue  a  report  of  the  Council  of  the  B.E.A.M.A.  for  the  year 
1918,  together  with  a  brief  summary  of  the  proceedings  at  the 
annual  meeting.  We  -iVould  suggest  that  the  Council  should  in 
future  see  to  it  that  its  report  is  issued  simultaneously  to  all  the 
electrical  journals. 

The  I.M.E.A.  Annual  Convention.— The  Annual  Con- 
vention of  the  Incorporated  Municipal  Electrical  Association  is  to  be 
held  thisyear  at  Felixstowe  on  June  17th,  l,Sth,and  19th.  Owing  to 
the  limited  accommodation  available  in  Felixstowe — it  being  ex- 
pected that  there  will  be  a  large  influx  of  ordinary  visitors  this 
year — the  Convention  is  being  restricted  to  members  of  the 
Association.  A  preliminary  programme  will  be  issued  to  each 
member  shortly. 

National  Electricity  Supply. — In  reply  to  a  question  in  the 
House  of  Commons,  Jlr.  Sonar  Law  said  a  report  had  been  presented 
to  the  War  Cabinet  by  the  Ministry  of  Reconstruction  dealing  with 
proposals  for  the  reconstitution  of  the  electrical  power  system  of 
this  country. 

At  a  meeting  held  at  Needham  Market.  Suffolk,  the  Government 
proposals  were  discussed.  3Ir.  Napier  Prentice,  of  the  Suffolk 
Electricity  Supply  Co.,  explained  the  objects  of  a  scheme  which  his 
company  had  in  hand  :  instead  of  putting  down  permanent  plant 
at  Stowmarket.  which  might  in  a  few  years  be  superseded  by  the 
national  scheme,  it  was  proposed  to  extend  the  mains  to  Ipswich, 
and  obtain  a  supply  of  electricity  from  the  Ipswich  Corporation. 
By  this  means  it  would  also  be  possible  to  supply  the  towns, 
villages,  and  farms  between  the  terminal  points.  At  Stowmarket, 
he  said,  they  had  doubled  their  output  during  the  war.  There  ivas 
a  great  future  for  electricity,  which  would  develop  rural  industries 
and  utilise  coal  more  economically.  His  company  had  urged  the 
Board  of  Trade  to  include  in  its  Bill  powers  to  purchase  the  gas 


intereitt  in  any  district  whore  the  national  sohomti  wai  put  iu 
oparation,  Mr.  Prentice  (tronply  advocated  public  support  of  the 
Boheme  for  national  eleotrioity  supply  in  Kast  Anplia. 

The  Award  of  the  E.P.E.A.— A  meinber  of  the  E.P.E.A. 

Writes  unoflicially,  pointing  out  that  the  retrospective  award  of 
the  Arbitrator  appointed  by  the  Ministry  of  Labour,  (frantinjf  an 
increase  on  salary  of  20  per  cent,  plus  £90  per  annum  to  technical 
engineers  in  the  E  P.E.A..  appears  to  have  been  accepted  by  many 
Undertakings  with  very  ill  grace.  Many  supply  undertakings  were 
paying  in  1918  a  paltry  war  bonus  such  as  10  per  cent,  and  15  per 
cent,  to  members  -of  the  technical  staffs  who,  with  thi.s  meagre  in- 
crease, simply  could  not  exist  ;  in  these  cases,  without  question, 
the  loyalty  of  the  staffs  was  being  imposed  ujion.  There  were  many 
cases  where  the  staffs  in  responsible  positions  in  supply  stations 
•were  getting  far  less  in  total  earnings  than  men  under  them,  and 
this  sort  of  thing  could  not  go  on  indefinitely.  What  appears  to 
have  escaped  the  notice  of  many  heads  of  undertakings  was  the 
fact  tliat  it  was  partly  owing  to  these  awards  to  labour  and  high 
wages  paid  to  munitioneers  that  prices  soared  until  the  necessaries 
of  life  were  slowly  getting  beyond  the  reach  of  most  of  the  staff 
with  the  paltry  10  per  cent,  or  15  per  cent,  bonus,  and  the  E.P.E.A. 
unquestionably  came  to  the  rescue  none  too  soon.  To-day  the  Ktajl' 
get  20  per  cent,  on  salary  and  £90  per  annum  ;  the  iiu'ii  get  28s.  tJd. 
bonus  plus  12J  per  cent,  on  all  earnings. 
'■  Take  concrete  examples  as  under  : — 


Basic  per 
annum. 
£200 
£250 
£300 
£500 
£700 


-StaiT.- 


■Me 


Bonus  per  Increase          Basic  per  Bouus  per  Increase 

annum.  per  cent.             week.              week.  per  cent. 

£130  65                 40/-               37/1  93 

£U0  56  j       50/-               38/4  77 

£150  50  I       60/-               39/7  66 

£190  38  1       70/-               40/10  58 


£230 


33 


80/- 


42/1 
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"  A  careful  study  of  the  above  serves  to  show  that  the  staff  and 
men  are  now  about  on  an  equality  as  regards  bonus  received,  and 
unquestionably  the  E.P.E.A.  Award  is  fully  justified.  Taking,  for 
example,  a  member  of  the  staff  getting  £3o0  a  year  basic,  who  now 
gets  £150  war  bonus,  we  find  on  analysing  the  position,  the 
following- : — 

Pre-\var.  f^resent. 

Basic  salary      —  £300  -^  £300 

Rent,  rates,  and  taxes...     £60  -  £50  — 

Income-tax       ...         ...       £8  —  £20  — 

Savings £20  —  £20  — 

Insurance  £10  £88  £10        £100 


£212 


£20u 


"In  other  words,  in  pre-war  days,  £212  was  available  to  meet 
general  living  expenses  and.  say,  an  annual  holiday,  and  it  must  be 
admitted  that  such  costs  have  gone  up,  compared  with  pre-war 
days,  fully  100  per  cent.  Assuming,  therefore,  that  to-day  the  cost 
would  be  £400,  then  under  the  E.P.E.A.  Award  the  amount 
received  is  £200  plus  bonus  of  £150  =  £350.  and  an  economy  of 
£50  per  annum  must  be  enforced,  which  is  nothing  but  reasonable, 
right,  and  proper. 

"  Similar  arguments  can  be  adduced  with  higher  and  lesser-paid 
members  of  the  staff,  and  prove  conclusively  tliat  the  Award  of  the 
E.P.E.A.  is  fundamentally  sound,  just,  and  well  deserved  by  mem- 
bers of  the  staff  of  supply  undertakings,  a  vast  majority  of  whom 
have  worked  like  niggers  for  the  past  4i  years." 

Parliamentary. — Mansfield  and  District  Light  Railway 
Co.  is  making  application  to  the  Light  Railway  Commissioners  for 
powers  to  construct  light  railways  in  the  County  of  Nottingham. 

The  E.S.C.A. — From  an  announcement  appearing  in  our 

advertisement  pages  to-day,  it  will  be  seen  that  all  members  of  the 
clerical  staffs  of  electricity  undertakings  who  are  interested  in  the 
Electricity  Supply  Commercial  Association  are  invited  to  attend  a 
meeting  of  the  Yorkshire  Division,  which  will  be  held  in  the  Council 
Chamber  of  the  Leeds  Chamber  of  Commerce  on  Saturday,  April 
5th,  at  4.30  p.m. 

Appointments  Vacant. — Electrical  engineer  and  manager, 

for  the  Witney  U.D.C.  Electricity  Department ;  jointer,  for  the 
Darlington  Borough  Electricity  Works  ;  shift  engineer  (94s.  7d.), 
for  the  Oldham  Corporation  Electricity  Department ;  wireless 
engineer  operators  (£250  +  £50  and  war  bonu.s).  for  the  East 
African  Protectorate  ;  principal  lecturer  in  electrical  engineerinfr, 
and  lecturer  in  mechanical  engineering  (commencing  salary  for 
each  post,  £150  to  £240,  according  to  experience,  rising  to  £400), 
for  the  University  of  London — Goldsmiths'  College.  See  our 
advertisement  pages  to-day. 

Chemical  Engineering. — With  the  object  of  promoting 

the  interests  of  chemical  engineering  and  its  development  on  sound 
and  scientific  lines,  a  chemical  engineering  group  has  been  organised 
by  members  of  the  Society  of  Chemical  Industry.  At  the  inaugural 
meeting,  on  Friday  last,  the  announcement  was  made  that  already 
about  1,000  members  had  been  enrolled. — Duily  Telegraph. 

A  correspondent  of  The  Times  points  out  that  tlie  Government 
still  does  not  recognise  the  value  of  the  scientific  professions  in 
general  and  of  the  chemical  profession  in  particular.  The  Ministry 
of  Labour  is  issuing  particulars  of  temporary  appointments  for 
highly-trained  and  proficient  chemists  in  the  Government 
Laboratory  at  the  munificent  salary  of  £100  per  annum,  plus  £15 
allowance,  plus  £(J0  war  bonus.  Oue  would  expect  the  Govern- 
ment Laboratory  to  be  the  ideal  employer  as  far  as  the  chemical 
profession  is  concerned,  bnt  apparently  it  rates  the  services  of  its 
chemists  at  a  value  lower  than  those  of  a  semi-skilled  labourer. 
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The  40-Hour  Weeki — According  to  the  Manchester  Duily 

Dispatch,  the  Electrical  Trades  Union  ballot  for  a  shorter  workinir 
week  waa  considered  by  the  full  Executivo  Council  in  Manchester 
on  Saturday.  The  ballot  shows  a  large  majority  in  favour  of  a 
further  reduction  in  hours,  wiih  a  national  strike,  if  necessary,  to 
enforce  the  demand.  The  actual  figures  will  not  be  made  known 
until  the  meeting  of  the  National  Conference  of  Engineering  and 
Shipbuilding  Trades,  which  is  to  take  place  shortly,  to  consider  the 
advisability  of  a  national  dmnand  for  a  further  reduction  of 
hours.  It  is  stated  that  the  Manchester  district  shows  a  majority 
in  favour  of  40  hours. 

The  Court  of  Arbitration  appointed  by  the  Ministry  of  Labour 
has  refused  applications  of  the  Shipbuilding  and  the  Engineering 
and  Foundry  Trade  T'nions  for  wage  advances. 

Engineering  Mission  to  the  Rhineland. — ^Vith  further 

reference  to  our  note  of  last  week  on  "  Engineering  Developments 
in  Occupied  Territory,"  the  first  weekly  issue  of  the  Bulletin  of  the 
Federation  of  British  Industries  states  ; — "  The  Federation  has  been 
invited  to  appoint  four  representatives  to  accompany  a  Mission 
which  has  been  organised  by  the  Government  to  visit  the  occupied 
territory  in  Germany,  in  order  to  examine  the  development  of 
engineering  there  during  the  war.  In  accordance  with  the  plan 
of  the  Government,  representatives  of  the  Heavy  Engineering, 
Electrical  Engineering,  Machine  Tool,  and  Textile  Machinery 
Industries  are  accordingly  being  nominated,  the  matter  having 
been  referred  direct  to  the  Groups  and  Sub-Groups  concerned,  ' 

The  I.E.E.  and  Wireless  Telegraphy.— The  Council  of 

the  Institution  of  Electrical  Engineers  has  decided  to  appoint 
a,  number  of  Committees  for  the  purpose  of  helping  in  the 
dissemination  of  information  regarding  recent  progress  in 
various  branches  of  electrical  engineering.  The  first  of  these 
to  get  to  work  is  the  Committee  dealing  with  \Vireles9  Tele- 
graphy, During  the  war,  radiotelegraphy  became  so  very 
important  for  military  purposes  that  many  new  developments 
had  to  be  kept  as  secret  as  possible ;  at  the  same  time,  inven- 
tion and  discovery  became  very  rapid.  In  consequence,  there 
is  a  great  mass  of  unpublished  mformatiou  which  will  be- 
come available  for  the  general  pubhc  at  an  early  date.  The 
Institution  is  going  to  offer  si)ecial  facilities  through  its  new 
Sectional  Committee  for  the  pubhcatiou  and  discussion  of 
this  new  knowledge.  Apart  from  the  fact  that  knowledge 
grows  by  being  circulated,  it  is  especially  essential  to  this 
countiT  that  wireless  telegraphy  should  now  be  quickly 
transferred  from  the  seivice  of  war  to  that  of  i^eaee,  and 
that  our  manufacturers  should  all  have  as  much  information 
as  possible  placed  early  at  their  disposal.  By  starting  this 
section  for  the  organisation  of  meetings,  the  Institution  hopes 
.  to  help  the  non-oflicial  pubhc  in  the  overtaking  of  four  j-ears 
of  a.rrears  in  the  study  of  wireless  telegraphy. 

Before  the  war  the  Wireless  Society  of  London  had  come 
into  being,  and  was  doing  excellent  work  on  behalf  of  the 
amateur.  This  Society,  it  is  hoped,  will  resume  its  work  in 
due  course.  Besides  this,  there  were  at  times  efforts  made  to 
form  a.  new  special  professional  society  for  dealing  with  wire- 
less telegraphy,  and  something  resembling  the  Institute  of 
Radio  Engineeis  of  America  was  projected.  It  has  always 
been  felt,  however,  that  there  are  very  real  disadvantages  in 
sepai-ating  the  men  devoted  to  different  branches  of  electrical 
engineering,  and  that  there  are  advantages  in  keeping  in 
touch  even  such  extremes  as  the  men  who  handle  megawatts 
and  those  who  handle  microwatts.  In  fact,  there  is  a  general 
tendency  for  societies  with  a  coiamunity  of  interests  to  amal- 
gamate, and  thus  if  a  special  society  were  formed  for  radio- 
telegra.phy  it  might  only  lead,  after  a  few  years,  to  a  train 
of  negotiation  for  absorbing  it  into  the  Institution  of  Elec- 
trical Engineers.  The  advantages  offered  by  the  pohcy  now 
being  initiated  by  the  In.stitution  are  obvious;  for  on  the 
one  hand  the  Institution  cannot  but  be  strengthened  if  it 
a.ttracts  the  whole  body  of  wireless  telegraph  engineers  into 
its  corporate  life,  and  on  the  other  hand  the  Institution  can 
give  at  once  to  matters  affecting  the  interests  of  wireless 
telegraph  engineers  the  weight  and  prestige  of  the  whole 
li'irty  of  electrical  engineers  generally. 


OUR    PERSONAL   COLUMN. 

Tin  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  their  movements. 


Centra)  Station  and  Tramway  Officials.- West  Ham  elec- 
tricity department  held  its  annual  dimier  recently  at  the 
Connaught  Rooms,  with  Mr.  .J.  W.  Beauchamp.  the  borough 
electrical  «ngineer,  in  the  chair.  Mr.  W.  Wyld,  borough 
electrical  engineer  of  Haiupstead,  proposed  the  toast  of  the 
department,  and  Mr.  Beauchamp  responded.  The  toast 
■"The  Visitors,"  proposed  by  Mr.  G.  Bendix  (assistant  sta- 
tion superintendent),  was  acknowledged  by  Mr.  J.  H.  Bow- 
den,  of  Poplar-. 

Swindon  T.C.  has  granted  Mr.  A.  DiMM.tCK,  late  borough 
electrical  engineer,  an  honorarium  of  ±'7y  in  respect  of  the 
extra  work  in  connection  with  the  electricity  works  exten- 
sions. The  Electricity  and  Tramways  Committee  has  ap- 
pointed Mr.  F.  Newev  electrical  and  mechanical  engineer  at 
;£350  per  annum,  and  Mr,  T.  Medcalf  general  manager  of  the 
electricity  and  tramway.-,  undertaking  at  j£360  per  annum. 


Watford  L'.D.C,  haa  granted  increases  of  salary  as  under: 
—Mr.  0.  D.  Greenhalgh,  chief  aiisistant  at  the  electricity 
works,  £350;  Mr.  J.  E.  Walley,  mains  superintendent,  j£300; 
Mr.  C.  H.  Tritton,  shift  engineer,  £-246;  Mr.  \V.  J.  Appleby, 
shift  engineer,  it238;  Mr.  \\  .  Middleton,  shift  engineer,  i'iJS. 

Mr.  E.  SiDGWiCK,  rolling  stock  superintendent,  Rochda'a 
Corporation  tramways,  who  has  been  appointed  to  a,  similar' 
position  with  the  Southport  Corporation,  was  last  week  the 
recipient  of  gifts  of  a  solid  silver  fnut  dish  and  pair  of  silver 
vases  from  the  employes  at  Kochdale.  Mr.  G.  Webster,  tram- 
way manager,  sjwke  of  Mr.  Sidgv.-ick's  services  during  the 
past  11  years,  and  Mr.  A.  Marsden  made  the  presentation. 

Mr.  J.  A.  T.  Cakr,  mains  engineer  at  the  Barnsley  Cor- 
poration electricity  works,  has  returned  to  duty  on  demobili- 
sation, and  his  salary  has  been  fixed  at  HiAfJ  a  year,  including 
i'lltl  war  bonus,  as  from  February  '26th. 

Manchester  City  Council  last  w-eek  decided  to  grant  ad- 
vances in  salaries  to  the  electricity  supply  officials  as  recom- 
mended  by  the  Electricity   Committee. 

-\fter  being  chief  electrical  engineer  at  Southampton  for 
Is  years,  Mr.  H.  F.  Stkeet  has  resigned,  owing  to  eye 
trouble. 

The  salary  of  Mr.  B.  H.all,  who  has  been  appointed  works 
manager,  engineer,  and  roUing-stock  superintendent  under 
the  Wigan  Corporation  tramways  department,  is  to  be  f'27.5. 
rising  to  i6.3'25,_not  £'250,  rising  to  ±'300,  as  stated  in  cur  last 
issue. 

The  directors  of  the  Bognor  Gas  &  Electricity  Co.  have 
increa.sed  the  salaiw  of  their  electrical  engineer,  Mr.  H.  A. 
Harding,  to  i'221  per  annum. 

General. — Mr.  E.  P.  Holdex,  lately  Continental  represen- 
tative of  the  Morgan  Crucible  Co.,  Ltd.,  Battersea,  has 
joined  the  British  Electric  Plant  Co.,  Ltd.,  of  Alloa  and 
Glasgow,  as  chief  sales  engineer  for  Scotland. 

We  are  asked  to  state  that  Lieut.  Geokge  Preece,  E.E., 
wiiose  demobihsation  and  future  activities  we  mentioned  in 
our  last  issue,  is  not  Lieut.  George  L.  Preece,  of  Manchester, 
son  of  the  late  Mr.  G.  E.  Preece,  and  nephew  of  the  late  Sir 
W.  H.  Preece.  Lieut.  G.  L.  Preece  was  for  15  vears  with 
Messrs.  W.  T.  Glover  &  Co.,  Ltd.,  of  Trafford  Pai-k,  and 
since  191(J  he  has  been  Manchester  district  branch  manager- 
fur  Messrs.  Bruce  Peebles  &  Co.,  Ltd.  By  a  cmious  co- 
incidence he,  too,  has  just  been  demobilised,  after  holding  a 
Lieutenancy  in  the  Lancashire  F-usiliers,  and  seconded  for 
duty  for  the  last  two  years  with  the  R.E.  He  has  rettu-ned 
to  take  up  his  old  position  with  Messrs.  Bruce  Peebles  at  30, 
Cross  Street,  Manchester. 

Lord  Emmott  has  resigned  his  post  as  chairman  of  the 
Consultative  Council  on  Import  Restrictions,  and  has  issued 
a.  protest  against  the  appointment  on  the  sub-committees  of 
t<K>  many  representatives  of  affected  interests. 

Mr.  ALEX.A.NDER  JoHXSTOx,  general  manager  of  the  North 
British  Rubber  Co.,  Ltd.,  has  joined  the  board  of  the  com- 
l>any  as  managing  director. 

Mr.  I.  T.  Williams  has  been  appointed  general  manager 
of  the  L.  &  N.-W.  Railway,  in  succession  to  the  late  Sir  Guy 
Calthrop. 

Sir  E.  Wi'LDBORE-SMrrH,  K.C.,  has  resigned  from  the  Civil 
Service,  and  accepted  a  directorship  of  the  Metropolitan  Car- 
riage, Wagon  &  Finance  Co. 

The  Times  states  that  Herr  Hans  Breuow.  aged  41,  of 
the  Telefunken  Gesellschaft,  who  organised  the  German  wire- 
less during  the  war,  has  been  appointed  director  of  all  wire- 
less services  in  the  Berhn  Ministry  of  Posts  and  Telegraphs. 

Capt.  W.  S.  Wilson,  R.E.,  having  now  been  demobilised, 
has  resumed  his  position  as  manager  of  the  North-East  Fing- 
land  branch  of  Messrs.  Johnson  &  Phillips,  Ltd.,  at  Kew- 
castle-on-Tyne. 

The  King  of  the  Belgi;ins  has  been  graciously  pleased  to 
create  Mr.  Philip  Dawsox,  M.Inst.C.E..  M.I.Mech.E.. 
M.I.E.E.,  Chevalier  de  I'Ordre  de  Leopold,  in  recognition  of 
his  services  as  a  member  of  the  Belgian  Royal  Commission  on 
the  electrification  of  the  Belgian  State  Railways. 

Mr.  W.  A.  DE  Flor.ac,  electrical  and  maintenance  engineer 
to  the  Koi-man  Thompson  Flight  Co.,  Ltd..  Bognor,  haa.  re- 
.signed  his  position  to  take  up  an  appointment  as  manager  of 
Messrs.  James  Evans  fr,  C<i.'s  electrical  department,  London. 

Mr.  Philip  S.  Doherty,  who  will  shortly  cease  his  con- 
nection with  Messrs.  Haighs  (Oldham),  Ltd.,  has  returned 
to  his  old  offices,  25,  Victoria  Street,  London,  S.W.  1.  where 
he  will  continue  his  business  as  pumping  engineer,  i-c,  under 
the  title  of  Philip  S.  Doherty  &  Co. 

Obituary.— Mr.  C.  P.  Elieson.— We  regret  to  record  the 
death  on  March  19th.  at  the  age  of  70,  of  Mr.  C.  P.  Elieson. 
one  of  the  early  workers  in  electric  traction,  and  a  man 
vvhose  genial  personahty  and  infectious  enthusiasm  rendered 
him  welcome  and  jxipiilar  -with  all  his  electrical  confreres. 
We  remember  Mr.  Elieson  first  as  a  colleague  of  Reckenzaun. 
when  electric  propulsion  really  was  in  its  infancy.  In  1885 
he  devised  an  electric  motor  for  traction,  and  in  the  follow- 
ing year  his  patent  accumulators  were  used  with  the  motor 
by  the  Electric  Locomotive  &  Power  Co.;  his  battery  cars 
ran  for  many  months,  and  covered  many  thousands  of  car- 
miles,  on  the  North  Metropolitan  Tramway  Co.'s  systeni, 
and  successful  demonstrations  -n'ere  also  given  in  the  United 
States.  In  1887  the  Elieson  electric  launch  -n-as  brought  out, 
and  in  18S8  his  battery  was  most  favourably  reported  on  in 
the  United   States;   but,  unfortunately,   financial   difficulties 
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led  to  the  collapse  of  his  company  in  1889.  Two  yeais  later 
he  invented  an  elettricily  meter,  and  in  iSVi  a  new  accumu- 
lator; in  IbiW  his  battery  traction  system  waa  again  suc- 
cesslully  demoustruted  in  America.  His  whole  career  was 
intmjateJy  associated  with  expeniuental  work  on  lead  accu- 
mulators, and  he  reiuaiued  enthusiastic  and  optimistic  to  the 
last.  In  lays  he  collaborated  in  the  design  of  the  Elieson- 
Naylor  controller  for  electric  vehicles,  and  m  1910  he  formed 
the  Elieson  iUectric  Traction  Co.  to  market  an  electric  in- 
valid chair,  a  really  good  thing,  which  unfortunately  was 
held  to  be  a  motor-car  "  withm  tbe  meaning  of  the  Act," 
and  was  handicapped  by  tbe  resulting  taxation.  Mr.  Elieson 
many  times  deserved  success,  and  often  seemed  upon  the 
verge  of  attaining  it,  but  a  cruel  fate  alwavs  mlerveued.  His 
inventions  will  be  developed  by  Mr.  J.  Carlier  (trustee),  who 
with  a  few  friends  is  forming  "  The  Rapid  Accumulator  Co." 
tor  that  purpose. 

Mh.  a.  Unswokth.— The  death  has  taken  place,  at  Shef- 
field, at  the  age  of  'id  years,  of  Mr.  Arthur  Unsworth,  assist- 
ant manager  of  the  Sheffield  branch  of  the  Geneial  Electric 
Co.,  Ltd. 

Mr.  F.  Best.— The  death  took  place  on  March  15th,  at  the 
age  of  46  years,  of  Mr.  Frank  Best,  partner  in  the  Lift  and 
Hoist  Co.,  of  Deptford,    S.E. 

Mr.  W  H.  S.  Dawson.— The  death  occurred  on  Sunday 
fe"*',/"'  }^  ^S^  °^  ^^  ^'^'^^'  °f  ^^''-  '^Villiam  H.  S.  Dawson, 
Bradford  city  engineer  and  surveyor,  who  had  been  in  ill- 
health  for  some  time  past.  He  entered  the  Corpora- 
tion service  at  the  age  of  -ll,  and  succeeded  Mr.  J.  H  Cox 
aa  city  engineer  in  1908.  He  was  responsible  for  the  laving 
•f  the  electnc  tramway  tracks  in  the  city. 


NEW     COMPANIES     REGISTERED. 
Fuller's  United   Electric  Works,   Ltd.   (153,623).— Regis- 

toreU  Mcrch  Ulh.  Capiul,  i;.,UU,UOO  in  il  shjres  liMMUU  »  per  cent  cLm 
paruc.put.ng  prc-f.).  lo  take  over  the  business  of  electrical  and  fienerai  emi- 
neers,  makers  o(  telegraph,  telephone,  and  electric  wires,  cables  and  appli- 
ances, and  carbon  earned  on  by  (a)  the  KuUer  Accumulator  Co..  Ltd.,  (6) 
John  C.  Fuller  4i  Son,  Ltd.,  (c)  Fuller's  Wire  &  Cable  Co.,  and  Id)  Fuller's 
Carbon  &  Electrical  Co.,  Ltd.,  also  to  carry  on  the  business  of  rubber  manu- 
lacturers  and  workers  engineers.  &c.  First  directors  :-G.  Fuller,  L.  Fuller, 
O.  J.  A  Fuller,  and  D.  A.  Palmer,  all  of  Woodland  Works,  Chadwell  Heath. 
Essei;  J  J  Jarvis.  Hi,  Hackney  Road,  N.E.;  and  F.  J.  Gordon.  72,  Cur- 
tain Road.  E.C.     Registered  office:   Woodland   Works,  Chadwell  Heath,   Essex. 

Ivor    Electrical    Co.,    Ltd.    (153,551).— Private    company. 

Registered  March  8th.  Capital,  112,000  in  Jtl  shares.  Electrical  and  mecha- 
nical engineers,  manufacturers  of  agricultural  implements  and  electric  motors, 
wheel  and  gear  cutters,  &c.  First  directors:  J.  Wood,  Lock  View.  Maiden- 
head,   merchant;    VV.    P.    Uunfoy,    lU,     Edirline    Avenue,    Norbury,    manager 


Registered  otlice  : 


Abchurch   Lane,    E.C.  i. 


French    &    Foxwell,    Ltd.    (153,533).— Private    company. 

Registered    March    Tth.      C:,pital,    i:4,000    in    i:l    shares.      Electric,    petrol,    and 


general     eng 

electric,  and  other  apparatus,  manula 
hangars  and  g.irage  sheds,  &c.  I'e 
F'rcnch,  Florenceviile,  Urove  Road,  but 
Noith  Loilge,  ladworlh.  Surrey,  eniji 
3-5,   Quec-n   Street,    E.C. 


ol  and  deal 
urers  of  motor  vehicles,  owners  of 
lanent  governing  directors  :— D.  G. 
n,  Surrey,  engineer;  H.  G.  Fo.\well, 
CI.      Solicitor :    E.    M.   Gibson,   Jun., 


Thanet   Electric  Co.,   Ltd.   (153,742).— Private  company. 

Registered  March  2Uth.  Capital.  «2,0U0  in  £1  shares.  Electrical,  motor 
mechanical,  and  general  engineers,  manufacturers  and  repairers  of  electrical 
or  petrol-driven  plant,  aucraft  and  accessary  manufacturers  &c  The  first 
directors  are  :— H.  E.  Davis,  262,  Norlhdown  Koad,  Margate;  A.  L.  Adult 
Queen's  Gardens,  Cliftonville;  and  J.  A.  Forde,  Teniplemore,  Park' Avenue' 
Broadstairs.      Solicitor  :    S.    Shea,    19,    Cecil    Square,    Margate. 

Manchester  Engineering  Agencies,  Ltd.  (153,738).— Pri- 
vate company.  Registered  March  20ih.  Capital,  fl.yoO  in  £1  shares.  To 
carry  on  the  businesi  as  indicated  by  the  title.  The  subscribers  (each  with 
one  share)  are  ;— F.  Cornwell,  Ihe  Grange.  North  Road,  Clayton,  Manches- 
ter, brassfounder ;  A.  Cornwell,  46,  Philips  Park  Road,  Bradford,  Manchester 
enff,„„r       T,hi.    ••  i  "    — Inly   applies.      Solicitor:    W.    H.   W.    Menzies,    2, 

National   Electric   Co.    (Birmingham),   Ltd.    (153,678).— 

Private  company.  Registered  March  l"lh.  Capital,  £10,000  in  £1  shares 
(5,000  pref.).  Manufacturers  of  and  dealers  in  electrically-heated  utensils  for 
cooking  and  other  purposes,  electrical  machinery,  fittings  and  accessories  &c 
Permanent  directors  :— A.  C.  Jenks.  "  Woodlhorne."  Wolverhampton,  manu- 
facturer;  F.  J.  VVineberg.  "The  Chateau,"  Massfield  Road,  King's  Heath, 
Birmingham,    manufacturer.      Registered  office  :    15.    Bath   Street,    Birmingham. 

Electric  Equipments,   Ltd.    (153,765).— Private  company. 

Registered  March  21st.  Capital,  £2,000  in  £1  shares.  Electrical,  mechanical 
and  general  engineers,  suppliers  of  eleclricitv,  &c.  The  subscribers  (each 
with  one  share)  are :— T.  M.  Reed,  29,  Albany  Park  Road,  lynemoulh;  W. 
Crocker,  10',  Uemvick  Terrace,  Tynemouth;  A.  F.  Davidson,  7a,  Howard 
Street,  North  Shields.  Table  "  A  "  mainly  applies.  Solicitor  :  P.  M.  Dodde 
Howard    Street.    North    Shields. 

The  Acetrical   Engineering   Co.,    Ltd.   (10,257).— Private 

company.  Registered  March  lOlh,  in  Edinburgh.  Capital.  £5,000  in  £1 
shares.  To  carry  on  the  business  of  o.\y-acetylene  and  electric-arc  culling 
and  welding  of  metal  and  alloys,  engineers,  boilermakers,  rhemical  workers, 
shipbuilders,  boat  and  aeroplane  builders,  4c.  'Ihe  subscribers  (each  with 
one  share)  are:— James  Plait,  33,  Orr  Avenue,  Greenock  foreman  caulker- 
William    .Miller,    10,    Ardgowan    Street.    West    Greenock,    accountant  First 

directors:  W.  .Miller.  Jun.,  Clyde  View.  113.  Eldon  StrcJ-l.  Greenock,  direc- 
tor of  Gr.Tiigemouth  Dockyard;  L.  M.  Milkr.  6,  Dargarvel  Avenue,  Dum- 
breck,  Glasgow,  engineer;  J.  G.  Robertson,  S.  Wellington  Street,  Greenock, 
shipyard  manager.  Solicitor:  J.  W.  Snodgrass.  Registered  office:  2,  Hamil- 
ton   Street,   Greenock. 

Grafton     Dynamos,     Ltd.     (10,261). — Private    company. 

Registered  March  14lh.  Capital,  £10,000  in  £1  shares.  To  carry  on  t'h.- 
businesses  of  manufacturers  of  and  dealers  in  dynamo-electric  machines, 
accumulators,  carburettors,  engines,  lamps,  &c.  W.  W.  Tennent  is  lo 
receive  £-250  for  procuring  subscriptions  for  £5,000  shares.  The  subscriber, 
(each  with  one  share)  are  .-— F.  Blair,  121,  West  George  Street,  Glasgow, 
officer  in  H.M  Forces;  X.  Dukinfield-Jones.  Kenmore,  Scotstounhlll  Glas- 
gow, engineer;  G.  B.  Tennent,  5,  Kingsgate,  Glasgow,  wine  anil  spirit 
merchant;  W.  Whaley  Tennent,  2,  Northbank  Terrace,  Glasgow,  engineer; 
Miss  J.  M.  .'Maclean.  Armadale.  Dumbrick,  Glasgow.  First  directors:  W 
Frederick  Grafton,  F.  Blair.  A.  Dukinfield-Jones.  G.  Beaconsfield  Tennent, 
W.    W.   Tennent.      Registered   olHce  :    44,    Robertson    Street,   Glasgow. 


Radio^Communlcation  Co.,  Ltd.  (153,646).— Private  com- 
pany. Registered  .March  Uth.  Capital.  £200,000  in  £1  shares  (lUO.OOO  pref.). 
To  acquire  the  benefit  of  inventions  connected  with  radio-tekgraphv  and 
telephony,  and  other  methods  of  inlercommunicutiun.  to  acijuire,  make,  and 
aupply  apparatus  for  the  transmission  ol  signals,  sounds,  and  comiiiunica- 
lions,  whether  submarine,  between  ship  and  ship,  between  ship  and  shor*. 
or  otherwise,  &c.  The  subscribers  (each  with  one  share)  are  :— A.  L.  Dun- 
ning, Bankside,  Eskdale  Avenue,  Chesllam,  company  secretary;  W.  Seabrook, 
Broadway,   Chesham,  solicitor's  clerk.      First   directo.'S   to   be   appointed    D» 


th. 


ubscribers.      Registen;d   cflice  :    Oswaldstn 


Ho 


e,    Norfolk  Street,    W.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

Siemens   Bros.    &  Co.,   Ltd.— Satisfaction   in    (a)    to   the 

extent  of  £7,000  on  January  3Kt,  1919,  of  £JOU,OOU  debenture  stock,  covered 
by  trust  deed  dalc-d  June  27lh,  1900,  and  (b)  to  the  eiitent  of  £330,000  on 
February  20ih,  1919,  ol  £1,330,000  debenture  stock,  covered  by  trust  dc«:d 
dated    January    15th,   1918. 

Gell    Telegraphic    Appliances,    Ltd. — Satisfaction   in    full 

on   January   ;;2nu,    ljl9,  of   iiioi  igage    dated  April    29th,    1910,  securing    £1,000. 

Crompton  &  Co.,  Ltd. — Satisfaction  in  full  on  September 

23rd,    ljl»,   ol   £1UO,000  debeiilures   secured    by   deeds   ol    1S96,    1913,   and    1914. 

Silent    Electric    Clock  Co.,   Ltd. — Satisfaction    in    full   on 

February    7th,   ljl9,    of   debentures  dated    May   l4lh,    1913,    securing    £bOO. 

C.   H.  Hare  &  Son,  Ltd.   (110,911).— Capital,  .£16,000  in 

8,000  prel.  and  Ij.OOO  ord.  shares  ol  £l  each.  Return  Uatjd  December  31st, 
lJl».  0,200  prel.  and  ((,000  ord.  shares  taken  up;  £U,702  paid  on  0,200  pref. 
and  502  ord. ;  £7,498  considered  as  paid  on  7,498  ord.  Mortgages  and 
charges  :    Nil. 

Dynamic     Electrical     Co.,     Ltd.      (104,436).  —  Capital 

£100,000  m  £1  shares.  Return  dated  December  31st,  1916.  Seven  shares 
taken    up;    £7    paid.      Mortgages    and    charges:     Nil. 

Electrical  Contracts  &  Maintenance  Co.,  Ltd.   (101,757). 

—Capital,  £J,000  in  £1  shares.  Return  daled  May  lath,  1918.  All  shares 
taken  up;  £1,331  paid;  £1,009  considered  as  paid.  Morljiages  and  charges: 
£3,000.   "^  "^  P  B  b  B 

Westinghouse  Cooper-Hewitt  Co.,  Ltd.  (89,947).— Capi- 
tal, £JO,OUU  in  £1  shares.  Keturn  daled  January  4lh,  1919.  All  shares  taken 
up;    9s.    Od.    per   share   called   up;    £14,2j0    paid.      Mortgages  and    charges:    Nil. 


CITY     NOTES. 


Mr.  J.  B.  Braithwaite,  in  his  speech  at 
County  of  the  annual  meetmg,  on   March  IVth,  said 

London  Electric      that  on  the  whole  their  results  were  satis- 
Suj^ply  Co.,  factory.    'Ihe  gross  receipts  were  increaseti 

Ltd.  by   i(i,975,    partly    due   to   the   incrtiased 

business  and  partly  to  the  advance  ot  iJO 
per  cent,  on  lighting  rates  and  25  pea'  cent,  on  power  and 
lieatiug.  'ihe  average  price  charged  for  ail  purposed  waa 
2.4(d.  per  unit,  agaiust  'J.ljd.  beloie  the  war.  'ihe  increase 
betweeu  1913  and  lyitf  was  therefore  slightly  under  lo  per 
ceat.  The  tx)mj>any's  relations  with  the  South  London  Elec- 
trii;  Supply  Uorporation  had  been  di'awn  very  much  closer 
during  tiie  year.  The  generating  stations  were  now  inter- 
connected. A  further  step  forward  waa  made  by  entering 
into  an  ai'rangement  with  the  City  of  London  Co.  undei' 
which  its  station  at  Bankside  would  be  interconnected  with 
this  company's  mains,  and  the  City  Co.  would  put  down  for 
the  County  Co.  a  1U,0UU-kw.  set,  which  would  be  at  tha 
disposal  of  the  County  Co.  within  the  next  year  or  two.  Tha 
new  tj,OUO-KW.  turbine  set  at  Wandsworth  was  approaching 
completion.  The  number  of  conBumers  had  increased  to 
'28,4UiJ,  and  the  total  units  sold  to  4U,y'.i6,263.  In  view  of  the 
fact  that  the  Goxernment  and  others  seemed  at  last  to  be 
a'waking  to  the  truth  that  electric  supply  was  an  important 
factor  in  industrial  life,  it  might  perhaps  be  hoped  that  some 
of  the  existing  restrictions  would  be  removed,  in  which  case 
he  did  not  doubt  London's  ability  to  equal  or  surpass  records 
shown  by  other  cities.  He  would  perhaps  be  expected  to 
eay  something  about  the  pending  great  development  of  elec- 
tnc supply  foreshadowed  by  the  various  departmental  re- 
ports, and  in  the  Bill  to  estabhsh  a  Ministry  of  Ways  and 
Communications.  As  a  result  of  developments  made  bj"  the 
various  electric  supply  companies,  it  appeared  to  be  generally 
realised  that  a  .supply  of  electric  power  on  reasonable  terms 
■was  vital  to  industry,  and,  incidentally,  would  lead  to  con- 
siderable economy  in  coal  consumption.  The  report  of  the 
Electric  Power  Supply  Committee  contained  recommendar 
tions  with  many  of  which  he  entirely  agreed.  It  recom- 
mended that  a  new  body,  to  be  calleti  the  Electricity  Com-' 
missioners,  should  be  set  up,  to  which  should  be  transferred 
the  powers  now  exercised  by  the  Board  of  Trade  and  othei' 
Gtivernment  Departments.  If  this  recommendation  were 
adojrted,  the  electrical  supply  of  the  whole  country  would  be 
controlled  by  one  body,  which,  in  his  opinion,  was  the  right 
cour.se.  In  the  Bill  to  estabhsh  a  Ministry  of  W''ays  and 
Communications,  however,  this  recommendation  appeared  to 
have  been  abandoned,  as  the  supply  of  electricity  was  tacked 
on  to  railways,  light  railways,  tramways,  canals,  Ac,  roads, 
bridges  and  wharves,  harbours,  docks  antl  piers,  all  of  whidi- 
were  put  under  the  control  of  one  Minister.  If  this  were 
can'ied.  obviously  the  electrical  supply  would  be  subordinate 
to  the  interests  of  railways,  tramways,  &c.  The  title  of  this 
Bill  .should  be  "  a  Bill  for  the  paralysing  of  private  ?nterprise 
and  of  business  generally."  as  the  Minister  might  compul- 
sorily  purchase  any  undertaking  of  the  nature  specified  thft 
acquisition   of   which    was,   in  his  opiniori,  expedient,  or  iMI 
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might  establish  any  6uch  new  undertaking,  so  that  in  bis 
own  unfettered  discretion,  subject  to  no  control,  the  Minister 
might  compulsorily  expropriate  the  private  property  of  any 
company  or  individual  connected  with  transport  or  establish 
similar  concerns  in  competition.  In  such  a  case  it  would  be 
impossible  to  induce  capitalists  to  embark  in  the  develop- 
ment of  such  enterprises.  The  commanding  position  of  Great 
Britain  in  trade  and  industry  was  due  to  private  enterprise, 
and  if  this  were  discouraged  and  penalised,  as  proposed  by 
the  Bill,  all  incentive  to  future  development  would  be  re- 
moved. The  example  of  Government  ownership  of  telephones 
illustrated  the  incapacity  of  Government  Departments  to 
undertake  ordinary  business  transactions,  and  other  instances 
might  be  quoted  indicating  what  would  be  the  re.sult  of 
bureaucratic  control  of  great  commercial  undertakings  like, 
railways,  tramways,  &c.  Two  fallacies  pervaded  laany  offi- 
cial representations  regarding  the  supply  of  cheaper  elec- 
tricity :  (1)  That  this  would  be  promoted  by  the  erection  of 
super-generating  stations  employing  units  of  plant  much 
larger  than  tho.se  now  generally  used,  and  (2)  that  the  erec- 
tion of  these  generating  stations  at  the  collieries  would  also 
tend  to  economy.  While  increased  economy  of  generating 
was  obtained  by  the  use  of  large  units,  the  risk  of  serious 
breakdown  was  shown  by  experience  to  be  by  no  mean,'! 
negligible,  and  a  comparatively  small  increase  in  economy  of 
generation  might  be  bought  too  dear;  it  might  in  reality 
increase  the  risk  of  serious  interruption  of  supply.  Regard- 
ing the  second  point,  in  his  opinion  any  advantage  derived 
from  avoiding  the  conveyance,  of  coal  from  coUiery  to  gene- 
rating station  would  be  more  than  lost  by  interest  and  sink- 
ing fund  on  the  cost  of  transmission  hues,  the  loss  of  energy 
in  transmissipn,  the  cost  of  constructing  and  maintaining 
reservoirs  at  the  collieries,  the  risk  of  interruption  through 
damage  to  transmission  lines,  or  of  stoppage  of  coal  supply 
by  an  accident  or  a  strike  at  the  colliery  at  which  the  gene- 
rating station  was  erected.  London,  with  lines  of  railway 
and  water  communication  to  all  parts,  might  be  regarded  as 
the  colliery  of  the  world ;  it  could  take  its  pick  of  coal  from 
any  part  of  the  country,  and  as  the  freight  of  water-borne 
coal  in  pre-war  days  was  about  3s.  to  3s.  6d.  per  ton.,  it  would 
be  seen  that,  so  far  from  economy  resulting  from  placing  tha 
power-house  at  the  colliery,  the  effect  would  be  quite  the 
reverse.  If  the  Government  would  extend  the  companies' 
present  tenure,  which  expired  m  19.31,  and  remove  existing 
restrictions,  it  would  be  possible  gradually  to  give  an  ample 
supply  of  electricity  on  favourable  terms.  If  the  13  London 
companies  were  grouped  together,  and  the  14  local  authori- 
ties supplying  electricity  in  London  were  similarly  grouped, 
the  London  situation  would  be  satisfactorily  and  fully  met, 
and  probably  the  two  groups  might  inter-connect  big  power 
hou.^s  as  an  additional  insurance  against  interruption  to  the 
supply.  In  this  way  the  cheapest  supply  of  electricity  to  the 
London  area  could  be  secured. 

Sir  Henry  Mance,  presiding  at  the  an- 
Davis  and  nual  meeting  on  March  18th,  said  that 
Timmins,  Ltd,  the  company  had  had  a  strenuous  year. 
The  times  had  been,  and  still  were, 
anxious.  They  must  regard  the  returns  submitted  as  excep- 
tional. When  they  settled  down — it  was  taking  longer  than 
expected — doubtless  they  would  still  be  able  to  present  re- 
sults as  good  as  those  presented  before  the  war.  The  re- 
serves were  used  in  the  business,  and  had  materially  assisted 
in  obtaining  the  satisfactory  results.  The  gross  profit  was 
less  in  consequence  of  the  termination  of  the  war,  the  in- 
crease in  the  priceiof  metal,  and  the  increase  in  wages.  They 
miaht  have  turned  out  more  work  but  for  the  shortage  of 
skilled  labour.  They  had  aLso  been  seriously  interfered  with 
by  the  influenza.  The  capacity  of  the  factories  for  turning 
out  work  was  equal  to  that  of  any  factory  of  the  size  in  the 
kingdom,  but  work  would  not  be  quite  so  brisk  as  during 
the  war.  When  hostilities  ceased  a  considerable  number  Df 
war  orders  were  cancelled,  and  at  present  orders  were  not 
coming  in  quite  so  freely,  as  customers  seemed  to  be  hesitat- 
ing. No  doubt  the  disordered  state  of  the  industrial  world 
was  the  cause  of  it.  and  customers  were  only  ordering  suffi- 
cient for  present  requirements.  In  the  form  of  excess  profits 
tax  they  had  been  able  to  contribute  more  to  the  exnenses 
of  the  war  than  the  total  capital  of  the  comnany.  If  the 
Labour  unrest  couldy  be  settled  on  an  equ'fible  basis,  they 
hoped,  when  they  got  back  to  normal  conditions,  to  be  able 
to  present  accounts  as  satisfactory'  as  before  the  war.  .'Vt  a 
later  stnae  in  the  meeting  Mr.  Netrus.  in  movins  the  re-elec- 
tion of  Sir  Henry  Mance  as  a  director,  said  that  from  Sir 
Eric  Geddes's  speech  it  was  clear  that  many  millions  of 
lX)unds  would  be  spent  in  electrical  development.  Their  com- 
pany would  take  a  share  of  that  in  the  various  products 
which  thev  made,  and  would  also  be  able  to  adjust  them- 
selves to  the  manufacture  of  new  articles.  The  management 
was  alive  to,  the  necessity  of  keeping  pace  with  the  times, 
and  they  need  have  no  fear  that  there  would  not  be  plenty 
i«f.  work  for  their  own  and  kindred  enterprises  in  the  future 
Mr.  James  Taylor,  presiding_  at  the  an 
British  nual   meetine  on    Monday,  said   that   tha 

•  Insulated   &       profits  for  WIS  were  lower  than  for  1917, 
ffelsbv   Cables,    which  was  their  best  year.    The  reduction 
Ltd.  in     Government     requirements     for     war 

munitions  was  partly  responsible,  but  the 
"lost  important  reason  was  the  increased  pay  of  the  employes 
whioh  amAQnted  to  £113,958.  or  llj  per  cent,  od  the  ordioaiT 
capital :    further  advameea  had    sinoa   bean  maxle.    Soch   in- 


creases could  not  always  be  charged  to  the  purchasers  of 
goods,  as  in  :uany  cases  the  increases  of  wages  were  re- 
trospective, and  the  amount,  was  not  known  before  delivery 
was  given.  Further,  large  and  important  customers  expected 
and  could  force  delivery  at  contract  price,  irrespective  of  the 
loss  caused  to  the  company.  A  firm  such  as  theirs,  which 
normally  did  so  large  a  foreign  trade,  could  not  largely 
increase  the  price  of  its  manufactures  without  making  _t 
difficult  to  compete  successfully  in  the  open  markets  of  the 
world.  A  few  weeks  ago  a  London  company  buying  elec- 
trical goods  for  South  America,  obtained  prices  from  three 
Enghsh  and  one  .\merican  firm.  The  English  prices  averaged 
£3,000  and  the  American  was  £2,100.  If  this  country  were 
to  lose  its  foreign  trade  through  high  wages  and  low  output 
it  would  be  disastrous  for  all  concerned.  During  the  war 
the  company  had  used  all  its  resources  to  bring  victory. 
As  much  as  98  per  cent,  of  their  output  had  been  to  Govern- 
ment orders,  and  they  had  delivered  goods  to  the  value  of 
over  £12,000,000.  The  value  of  their  stocks  and  work  in 
process  showed  an  increase  of  about  £200,000,  due  to  the 
fact  that  larger  stocks  of  raw  materials  had  to  be  kept  to 
meet  shipping   difficulties. 

Meetings  of  Vickers,  Ltd.  (at  Sheffield) 
The  Vickers-  and  of  the  Metropohtan  Carnage.  Wagon 
Metropolitan  and  Finance  Go.  (at  Birmingham)  were 
.4inaigamation.  held  on  Monday,  Mr.  Douglas  Vickers 
presiding  at  the  former  and  Mr.  F.  Dud- 
ley Docker  at  the  latter.  The  object  of  the  meetings  was 
to  consider  the  scheme  of  amalgamation  referred  to  here 
last  week.  Mr.  Vickers,  in  the  course  of  his  speech,  said 
they  thought  they  were  otfering  no  menace  to  the  pubhc. 
They  asked  for  no  monopoly.  Advantages  would  be  gained 
by  economy  of  production  due  to  an  assured  market  for  their 
products,  economy  in  selling,  finally  by  their  strong  finance. 
and  by  the  great  power  and  influence" which  their  engineer- 
ing position  would  give  them.  The  best  fields  now  open  to 
the  heavy  side  of  engineering  were  those  connected  with 
transportation  and  electrification,  or  both.  As  to  transporta- 
tion by  rail,  and  general  electrification,  these  were  inti- 
mately bound  together,  and  the  new  proposals  fore- 
shadowed in  the  Ministry  of  Ways  and  Communications 
Bdl,  which,  in  their  (the  directors')  opinion,  were  bound 
to  eventuate  before  long,  would  be  of  great  magnitude, 
and  would  present  favourable  opportunity  for  operations! 
-\dded  to  this  there  was  an  enormous  amount  of  wear  and 
tear  to  be  made  good  in  this  country,  also  abroad.  Abroad, 
in  the  war  areas,  destruction  had  to  be  replaced,  and  in  the 
f  Dominions  and  foreign  countries  which  had  not  suffered 
directly  from  the  war,  railway  material  had  been  unobtain- 
able during  the  war,  so  that  there  were  large  arrears  to  be 
made  good.  As  to  the  European  part  in  .this  work  there 
was  no  doubt  that,  in  the  past,  Germany  would  have  taken 
a  lion's  share  of  it.  It  was  now  hoped  that  this  country 
would  take  that  share,  and  with  the  combined  firms  they 
were  trying  to  bring  together  that  day,  they  hoped  that  those 
firms  would  have  a  large  part  of  that  share.  The  electrifica- 
tion of  the  country  that  had  also  been  proposed  in  the 
Ministry  of  Ways  and  Communications  Bill  would  be  the 
subject  of  a  Bill  to  be  introduced  before  Parliament  some 
time  in  the  next  few  days,  and  would  also  bring  with  it  a 
host  of  minor  requirements  in  addition  to  the  big  plants,  for 
they  had  to  remember  that  for  every  100,000  h.p.  going  with 
a  super-power  plant,  more  than  200,000  h.p.  of  motors  would 
be  required  by  the  users  of  the  current.  In  addition  to 
these  requirements  there  were  vast  numbers  of  accessories 
which  they  had  to  manufacture,  required  by  the  user.  He 
meant  that  the  user  did  not  stop  at  the  motor;  he  required 
a  transformer,  switches,  and  other  things.  A  vast  amount 
of  electrical  material  would  be  required.  Their  proposals, 
if  accepted,  would  unite  them  with  the  finest  electrical  car- 
riage and  wagon  works  in  the  country,  and  put  them  in  a 
unique  position  to  deal  with  thgse  problems  on  the  largest 
scale.  The  works  at  Sheffield,  the  parent  works  of  the  firm, 
would  feed  the  others  producing  the  finished  articles.  The 
speaker  referred  to  the  interest  of  the  Metropolitan  Co.  in 
the  British  Westinghouse  Co.,  the  South  Metropohtan  Elec- 
tric Light  &  Power  Co.,  the  West  Kent  Power  Co.,  and 
others.  Vickers's  association  with  the  Metropolitan  which 
led  to  the  present  proposals  began  with  the  Metropolitan's 
purchase  of  these  electrical  interests.  At  that  time  Vickers' 
were  seeking  to  provide  for  a  large  extension  of  their  elec- 
trical work,  and  they  welcomed  the  suggestion  from  the 
Metropolitan  that  they  should  join  with  them  in  acquiring 
.'  a  controlling  interest  in  the  British  Westinghouse  as  the 
best  and  cheapest  way  of  attaining  their  objects.  The  resolu- 
tion approving  the  scheme  was  carried. 

At  the  Metropohtan  meeting,  Mr.  Docker,  in  covering 
.somewhat  similar  ground,  said  that  when  the  Metropolitan 
Go.  bought  a  controlling  interest  in  the  British  W'estinghousf^ 
Co.  they  took  Messrs.  Vickers  into  partnership.  They  found 
that  Messrs.  Vickers  also  were  carrying  on  an  electrical  busi 
ness  mixed  up  in  such  a  manner  with  other  departments  in 
their  various  works  that  it  had  been  found  impossible  to 
separate  it  to  advantage;  consequently,  without  fusion  of 
the  kind  now  suggestsd,  there  must  of  necessity  be  confusion. 
Messrs.  Vickers  again  were  associated  with  the  MetropoHfca.n 
Oo.  in  the  South  Metropolitan  Electric  Light  &  Power  Co., 
of  which  they  had  great  hopes  for  the  future.  In  short, 
they  w«r©  allied  to  them  in  so  many  ways  that  oompleta 
Eunalgamation  was  most  desiraMa. 
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Ml.    .lames  Taylor   presided  at    the  aii- 
\utomatic         nual    meeting    on    Monday    at    Liverpool. 
Telephone         He  .''aid  that  the  profits  for  the  year  were 
.Manufacturinji;     io.W4   less  thaji    for  1017  owing   to  the 
Co.,  Ltd.  following  reasons:    (1)  the  laige  additions 

to  wages  and  in  many  cases  the  impos&i- 
Kility  of  adding  the  extra  cost  to  work  in  hand;  ("2)  abput 
the  middle  of  the  year  they  were  asked  to  cease  production 
on  many  Government  conti-acts  then  in  hand  on  which  they 
were  working  night  and  day,  and  no  factory  could  in  this 
x\ay  cease  and  change  .over  to  a  new  class  of  manufacture 
without  considerable  loss  in  both  time  and  money;  and  (3) 
during  1918  the  price  being  paid  by  the  ( lovernment  for  fuses 
for  shells,  of  which  they  made  nearly  '2,.500.000.  was  cou- 
.■iiderably  lower  than  was  paid  during  1017.  While  the  coin- 
pany  had  been  busily  employed  in  delivering  njunitions  it 
did  iiot  neglect  the  propaganda  work  necessary  for  the  auto- 
matic telephone  side  of  its  business  after  the  war.  They 
had  gone  to  a,  considerable  amount  of  spade  work  in  various 
foreign  territories,  and  eventually  benefits  would  accrue  from 
this  activity.  The  Leeds  Automatic  Telephone  Exchange, 
serving  (i,StlO  working  subscribers,  wa.«  oi)eued  for  public 
service  in  May  last.  The  result  of  the  working  of  the 
.system  in  Leeds  had  proved  entirely  satisfactory.  As  a 
result  of  the  good  opinions  oai-ned  by  the  automatic  installa- 
tion fitted  at  Simla,  India,  the  company  received  a  contract 
to  supply  a  similar  installation  for  Lahore,  India.  This 
f^quipment  was  completed  and  ready  for  dispatch.  The  in- 
troduction of  other  manufactures  was  continuously  before 
the  company,  one  being  the  manufacturing  of  appliances  for 
<'Jectric  heating  and  cooking  purposes.  Recently  they  had 
been  able  to  place  upon  the  British  market  a  sui)erior  range 
of  such  articles,  which  had  been  received  with  considerable 
approbation,  supported  by  a  satisfactory  volume  of  orders. 
Other  branches  of  their  industry  were  also  developing. 
There  was  a  fail'  number  of  orders  on  the  books,  which  would 
keep  the  factory  busy  for  .some  time,  and  prospects  were 
favourable  but  for  the  fact  that  they  had  always  hanging, 
over  them  the  persistent  demands  of  all  classes  of  employes 
for  increased  remuneration.  It  was  impossible  to  say  what 
influence  this  would  have  upon  the  business  as  a  whole. 
They  were  already  feeling  the  effect  of  very  high  wages,  and, 
compared  with  America,  the  low  output  per  man  in  this 
country  was  prejudicial  where  foreign  competition  had  to 
be  met.  Several  orders  had  passed  the  company  and  been 
placed  in  .\merica  at  lower  prices  than  they  could  quote,  duo 
to  low  output.  This  was  a  very  serious  and  imjiortant  que.s- 
tion  both  for  the  company  and  its  employes.  They  hoped 
it  would  be  kept  well  in  mind.  If  foreign  competitors  were 
able  to  quote  lower  prices,  the  tendency  in  the  end  would 
l>e  to  lose  foreign  business  and  cause  unemployment. 

At  the  annual  meeting,  on  March  18th. 
Soutb  London  Mr.  .1.  B.  Braithwaite  said  that  the  CVwutv 
lilectric  Supply  Co.  now  held  more  than  three-fourths  of 
Corpn.,  Ltd.  the  entire  capital,  and  a  complete  amalga- 
mation for  all  practical  purpcses  had  been 
brought  about.  The  fusion  of  interests  would  result  in  con- 
•-•ideralile  ecououiies.  There  was  an  increase  in  revenue  of 
l'2.'25  per  cent,  in  vspite  of  the  fact  that  tliey  sold  437.000  units 
less.  The  increases  in  charges  had  proved  to  be  within  £7 
of  the  extra  costs  incurred.  If  the  ilemands  of  the  minern 
were  met,  resulting  in  increased  cost  of  coal,  it  might  be. 
necessai-\-  to  further  increase  the  charges.  The  coal  cost 
appeared  to  bo  less,  but  it  was  due  to  the  interconnection 
with  the  County  Co..  and  their  taking  a  large  .amount  of 
energy  from  that  comj>any.  The  use  of  the  interconnection 
had  been  a  great  convenience.  Subjec-t  to  unforeseen  c-ii- 
cumstances.  the  position  of  the  company  was  such  that  they 
would  be  able  to  pay  an  interim  dividend  in  the  middle  of 
the  year.  The  turnover  in  their  trading  department  was  the 
largest  they  had  ever  had.  When  the  threat  of  the  engineers 
to  shut  down  the  lighting  supply  was  made  a  little  time  ago 
their  whole  btaff  decided  to  remain  at  work.  If  they  could 
only  get  free  from  the  threatened  Labour  troubles  and  settle 
down  to  steady  work  under  Peace  conditions  the.v  would  see 
a  very  considerable  in.crease  in  the  number  of  units  sold,  and 
have  greatly  improved  prosperity. 

The  profit  earned  during  the  vear  ended 
Waste  Heat  &     January    31st,    1919,    after    deducting    ad- 
Gas  Electrical      ministration    expen.ses,     was    f.38,645.    as 
Generating        against.  £40,731  in   the  previous  year.     Of 
Stations,  Ltd.      this  £12..500  has  been   transfeiTed   to   re- 
serve.    The  balance  brought  forward   wa.s 
£17,042.    making    an   available     profit     of     £43,187.    against 
£48.142.    The  dividend  is  8  per  cent.,  the  same  as  for  the 
previous  year,   and    £17,.587  is  to  be  carried    forward.    The 
resene   stands   at  £100.351.    and    the    redemption    fmids   in 
respect  of  plant  supplied  on  hire  purchase  terms,  £37.2)0. 

Tho  constructional  work  at  the  power  station  at  Horden  has  proccedeH 
■■atisfactorily.  and  it  is  hoped  that  the  plant  -.vill  he  put  into  commercial 
operation  towards  the  end  of  this  year.  The  new  generating  plant  at  \year 
dale  powBT  station  is  now  practicallv  completed  "and  readv  for  operation 
There  have  been  many  unavoidable  delays  in  the  final  adjustments,  which 
.have  been  to  a  gre.it  extent  due  to  the  p'ressure  of  war  orders  m  the  manij 
facturers'  works.  The  repairs  to  the  plant  at  the  Teesbridge  power  statior 
have  been  completed  since  the  end  of  the  company's  financial  year,  and  the 
station    IS  again   in  operation. 

Capital  expenditure  during  the  vear  amounted  to  £14.09G.  milinlv  in  con. 
nection  with  the  new  power  station  at  Horden.  No  further  invatments  have 
been  made  during  the  vear.  and  the  return  from  the  existing  in»estmenU  ha-^ 
been  satisfactory.  £2.278  has  be«-n  expended  during  the  vear  OD  the  experi- 
mental work  mentioned  in  the  last  report.  The  units  generated  at  all  the 
power  sutions,  other  than  Teesbridge,  which  has  been  closed  throughout  the 
year,    show    a    reduction  of    about  4    per   cent. 


Para  Lleclric  Railways  &  LiKhtinfi  Co.,  Ltd. — .\li .  Fol- 
Ictt  Holt,  wiio  presided  at  the  amiual  lueeting,  after  referring 
to  his  visit  to  Brazil  as  a  commercial  member  of  the  British 
Special  Mission  to  the  S.  .\merican  Republics,  .said  that-  the 
accounts  for  the  year  .showed  that  Pa.ra.  had  not  e-caiied  the 
effects  of  the  economic  depression  and  dislurbaucps  of  the 
war.  There  had  been  political  strikes  when  nonually  they 
would  have  earned  larger  revenues  from  local  ivlelnations. 
and  the.  influenza,  had  adversely  affected  both  the  tramway 
and  lighting  eiimings.  Shipping  and  trade  restrictions  had 
increased  the  operating  expenses.  The  available  balance  was 
cwnsequcntly  decreased  by  £8,782,  or  about  7  [ler  cent.  This, 
ho\\ever.  was  temiwraiw,  and  gave  no  ground  for  anxiety ; 
it  did  not  indicate  any  retrograde  movementi  or  stop{>age  of 
the  steady  development  of  their  business.  Whil.M  they  would 
have  to  face  a  period  of  high  oiierating  expenses  until  .such 
time  as  exports  and  imiiorts  reverted  to  their  previous  level 
and  wages  adjusted  them.selves,  not  only  in  Brazil  but  also  in 
those  countries  from  which  they  drew  their  supplies,  their 
undertaking  in  Para  had  shown  such  immistakable  signs  of 
intrinsic  vitality  that  the  dii'ectors  looked  fonvard  to  stcatly 
growth  in  the"nea.r  future.  The  rubber  trade  remained  the 
foundation  of  economic  conditions  in  the  .Vuiazon  \"allcv. 
'The  fall  in  the  tonnage  exported  was  really  attributable  in 
the  general  dislocation  of  shipping. 

Hadiields,  Ltd.— The  report  states  that  i:70,000  is  in  be 
added  to  reseiTe  and  renewal  and  £209,100  carried  forward. 
In  addition  to  the  interim  dividend  of  Is.  per  share,  a  further 
4s.  per  shai-e  is  to  be  paid,  together  with  a  bonus  of  Is.  per 
share,  aU  free  of  tax.  It  is  proposed  that  the  re^rves  and 
undivided  profits  to  the  extent  of  £800,000  hitherto  emploxed 
as  capital  should  be  capitahsed,  thus  bringing  the  capital 
into  closer  relation  to  the  present  value  of  the  assets.  This 
will  allow  the  issue  of  two  fully-paid  shares  of  £1  in  resiwct 
of  each  existing  ordinary  share.  Con.sideiable  new  capital 
is  required  to  cover  large  extensions  alieady  made,  and  to 
adapt  the  works  to  post-war  conditions,  and  to  provide  money 
for  development  and  extension  of  various  departments.  Tlie 
capital  is  to  be  raised  to  £2,000,000  by  the  ciieation  of 
1,300,000  ordinary  shares;  800,000  are  required  to  capitahse 
the  reserves,  400,000  are  to  be  issued  at  a  premium  of  10s. 
each  to  the  ordinai-y  shareholders,  and  100,000  are  to  be  left 
in  reserve. 

New   Issue.'— British    Electric    Transformer   Co..    Ltd. — 

.\ccording  to  the  Financier,  this  company  has  been  inviting 
apphcations  at  18s.  per  share  for  62. .50*1  6  per  cent.  cum.  pre- 
ference shares  of  £1  each  and  at  '24s.  6d.  per  ,vhare  for  62. .500 
£1  ordinary  shares.  In  order  to  cojie  with  the  increased 
demand  by  this  and  other  countries  for  the  company's  pro- 
ducts additional  buildings  will  be  necessary,  and  the  pi-ovision 
of  these  will  involve  an  expenditure  of  about  £40,(.KK.t  out  of 
the  proceeds  of  the  issue,  and  it  is  also  proposed  to  pay  ofl' 
£42,000  borrowed  from  the  bankers  to  finance  the  iiicrt!ased 
turnover.  "  Although  the  company  has  a  large  voluiur  of 
work  in  hand,  and  the  work  ahead  of  it  for  ihis  country  alone 
appears  very  great,  it  is  anticipated  that  when  the  wiuk.i 
extensions  are  complete  the  company  will  also  be  able  to 
take  its  share  of  the  foreign  and  colonial  business  which  was 
previously  carried  out  by  Germany." 

It  was  announced  on  Tuesday  that  the  issue  had  been 
over-subscribed. 

Clyde  Valley  Electrical  Power  Co.— Profit  for  1918 
£121, -521,  plus  £21,146  brought  forward.  After  payment  of 
net  interest.  £8,349;  preference  interest,  £18,000:  5  per  cent, 
lor  the  year  on  {he  ordinary  shares,  £.30,000;  putting  £.50,000 
to  contingency  fund  for  depreciation  and  £12,984  to  ejieeial 
reseiTe,  £23.335  is  to  be  carried  foi-waj-d.  The  director!5'  tees 
have  been  increased  from  £l,80t)  to  £2,400,  less  tax.  The 
item  rates  and  taxes  (£41,411)  in  revenue  account  includes  the 
amount  of  excess  profits  duty  as  adjusted  to  December,  1917, 
and  provision  for  the  estimated  assessment  for  1918.  Tho 
extensions  at  Yoker  for  the  in.stallation  of  a  15,000-Kw.  turbo- 
alternator  are  proceeding,  and  it  is  expected  that  the  plant 
will  be  put  in  operation  by  July,  1919.  Orders  have  been 
placed  for  a  15,000-KW.  turbo-alteiTiator  with  equivalent  boiler 
plant  and  accessories  for  Clyde's  Mill  station. 

Midland  Electric  Corporation  for  Power  Distribution, 
Ltd. — At  the  recent  annual  me'eting,  Mr.  James  Taylor, 
the  chairman,  said  that  the  capital  expenditure  of  the  year 
was  £43,296.  In  order  to  ensure  a  ■  successful  response  to 
the  issue  of  preference  capital  it  was  proposed  to  advance 
the  rate  of  dividend  from  6  per  cent,  to  7  per  cent.  TIic 
issue  was  to  be  offered  to  the  public  generally,  but  it  was 
underwritten,  .so  that  they  were  able  to  proceed  at  once  to 
order  the  further  plant  which  was  absolutely  necessary  to 
cope  with  the  demand  for  power.  The  net  profit  for  the. 
year  fell  by  £7,021.  o^\-ing  to  the  awards  for  increased  wages, 
which  were  always  retrospective,  and  the  higher  cost  of  fuel. 
&c  None  of  the  morea-sed  expenses  was  immediately  passed 
on  to  the  consumer,  therefore  the  profit  was  reduced 

Scarborough  Electric  Supply  Co.,  Ltd. — Units  supplied 
durms  1918  842.146,  an  increase  of  84,284.  Ket  profit,  £1,086. 
Xo  dividend.  Notice  has  been  given  to  increaee  the  chargee 
for  electrical  energy-. 

Mirrlees  Watson  Co.,  Ltd. — Dividend  10  per  cent.,  and 
bonus  2J  per  cent.,  both  less  tax. 
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Windsor  Electrical  Instaliation  Co.,  Ltd.— Profit  for  1918, 

including  £'257  brought  forward,  was  i£'2,915.  After  paying 
interest,  placing  ±1,000  to  depreciation,  renewal,  and  reserve 
tund,  aad  paying  directors'  fees,  £338  is  carried  forward.  No 
dividend  "is  paid  on  the  ordinary  shares.  The  revenue  in- 
creased by  jE'yoT  owing  to  higher  prices  charged  to  consumers. 
but  the  net  revenue  decreased  by  £1,472  owing  to  increased 
expenditure.  The  price  has  been  raised  Id.  from  January 
1st,  1919.  The  arrangement  for  the  amalgamated  \\orking  of 
the  company  with  the  Slough  &  Datchet  Electric  Supply  Co  , 
Ltd.,  came  into  operation  on  January  1st,  1919.  and  will 
result  in  more  economical  working  of  the  station. 

Direct  Spanish  Telegraph  Co.,  Ltd. — The  accounts  for 
1918,  includmg  the  balance  brought  forward,  show  a  balance 
of  ^60,686.  The  preference  dividend  (10  per  cent.)  absorbs 
i'3,000;  5  pel'  cent,  plus  a  bonus  of  2  per  cent,  on  the  ordi- 
nary requires  £4,5'26;  to  reserve  £-5,000;  carried  forward,  sub- 
ject to  sjjecial  taxation  of  profits,  £48,160.  The  dividend  and 
bonus  on  the  ordinary  will  be  paid  free  of  tax.  The  Bilbao 
^cable  became  inteirupted  close  to  the  cable  landing  in  Spain, 
"cm  March  '23rd.  and  was  reopened  after  repair  (cost  ±1,640) 
after  1-5  days'  interruption.  With  this  exception  the  com- 
[>auy's  lines-  continued  to  carry  the  traffic  satisfactorily 
iliroughout  the  year. 

.Marconi  Wireless  Co.  of  .America. — The  report  for  1918 
.slates  that  the  operation.s  show,  before  allowing  for  reserves. 
a  net  income  of  $998,3.58.  as  compared  with  $780,592  for 
1917.  The  net  profits,  after  utilising  $286,516  for  reseiwes. 
amounted  to  $711,841.  as  against  $617,772,  or  an  increa.se  of 
15.23  iier  cent.  This  amount  ha«  been  added  to  the  surplus, 
increasing  that  account,  after  payment  of  $499,975 — 1918 
dividend — to  $1,631,415  at  December  31st  last.  A  dividend 
of  5  per  cent,  per  annum  was  paid  .\ugust  1st,  1918,  and  the 
directors  ha\'e  declared  another  dividend  of  5  per  cent,  per 
annum,  payable  on  July  1st  next. 

Chelsea  Electricity  Supply  Co.,  Ltd.— Profit  for  1913 
£26,818.  plus  £3.479  brought  forward  and  ±1,623  for  interest. 
Debenture  interest  ab.sorbs  t'-i.l.sO;  preference  dividend.  6 
per  cent.,  ±1,800;  dividend  on  i>rdinary  shares.  3  per  cent., 
JE7,416;  to  reserve  for  renewals,  depreciation,  :ind  contin- 
gencies, ±16,118;  earned  forward.  £1,106.  Lamp  connec- 
tions 339,9-34,  increase  2,801;  units  sold  4.490,-538,  or  248,134 
less  than  for  1917.    Annual  meeting,  .\pril  2iid. 

Slough  &  Datchet  Electric  Supply  Co.,  Ltd. — During 
1918  the  units  sold  totalled  1.752,7.'i7.  nn  iiic-ica.se  of  73, .554 
units;  the  revenue  was  ±16,971.  again.st  ±11.327  for  1917. 
The  total  net  profit  available  for  distribution  is  ±5,365. 
.±2,000  ha.s  been  put  to  depreciation  and  reserve.  After 
paying  a  dividend  of  5  per  cent..  Ic^s  jnconir  lax.  ±827  is 
carried  forward.  The  main  has  been  laid  td  Windsor,  and 
additional  plant  is  being  in.staUed  to  give  increased  bulk 
.supply  to  the  Windsor  Co. 

Newmarket  Electric  Light  Co.,  Ltd.  — lotal  connections 
33,810,  increase  during  1918,  873  hniiiis.  Profit  ±2,156,  against 
±2,(320.  Debentm-e  interest.  £71(.i.  Brought  forward  ±379. 
Divideml,  2^  per  cent.;  to  resen-e  for  plant  renewal,  ±7.50; 
carried  fonvard,  ±412.  Mr.  W.  'i'.  Pressland,  a  director,  has 
died,  and  Mr.  J.  C.  W'igham  is  to  ho  elected  in  his  place. 

Galashiels  &  District  Electric  Supply  Co.,  Ltd.— The  re- 
port adopted  at  the  annual  meeting  in  Edinburgh  (Mr.  A. 
i-airgrieve  presiling)  showed  a  credit  of  profit  and  loss  ac- 
count of  ±2.8611  .\  dividend  at  the  rate  of  5  per  cent,  was 
declared.  £1.0(«J  was  put  to  reserve  and  ±1.150  has  been 
larried  forward. 

Salisbury   Electric   Light  &  Supply   Co.,  Ltd —Profit  for 

1918  ±5.623.  against  ±5,712  for  1917.  Debenture  interest 
±760;  excess  profits  tax  for  1917.  £97.  Including  ±2,906 
brought  forward,  ±7.671  is  available.  Dividend  6  per  cent, 
for  the  year;  £2,000  to  depreciation  and  reserve;  £3,571  car- 
ried forward. 

.-  Stock  Exchange  Notice.— .\pplicatior.  has  been  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  List : — 

General  Electric  Co.,  Ltd.— .sO.OOO  additional  6i  per  cent 
cum.  pi-ef.  .shares  of  £10  each,  fullv  mid  (Nos.  70,001  to 
l-50,0ai). 

P.    R.   Jackson   &    Co.,   Ltd.— Dividend  on   the   ordinarv 

siiares  for  1918.  10  per  cent,   per  annum.  £4,713  is  written 

"It  the  balance  of  goodwill  account,  and  ±3.415  is  carried 
lonvard. 

London  United  Tramways,  Ltd.— .\  petition  for  the 
conhiTiiation  of  the  reduction  of  the  capital  from  £2,500,000 
to  £656.250  is  to  be  heard  on  April  .8th. 

Tucuman  Tramways,  Light  &  Power  Co.— After  pavment 
of  debenture  interest  there  is  a  loss  of  ±12.'258.  making  a 
total  debit  balance  of  ±61.562  to  be  carried  forward. 

Robey  &  Co.,  Ltd. — Dividend  7*  per  cent,  on  both  pre- 
ference and  ordinary,  shares,  carrjnng  forward  ±68,6<54,  sub- 
ject to  excess  profits  tax. 

Isle  of  Wight  Efecfric  Light  &  Power  Co.,  Ltd.— After 

paying  debenture  charges  and  placing  .£500  to  the  renewal 
tund,    i-6.>5   IS  carried   forward. 

Alldavs  &  Onions,   Ltd.— Interim  dividend  2J   per  cent 
less  tax,  on  the  ordinary  shares. 


STOCKS     AND     SHARES. 


itJESDAY  Evening. 
The  situauon  with  regard  to  doimestio  securities  is  so  much 
commanded  by  the  Labom-  position  that  the  effect  of  this 
can  be  traced  in  seouritiies  which  appear  to  be  well  removed 
from  anything  hie  the  area  of  possible  trouble.  For  in 
stance,  Consols  and  most  of  the  Government  loans  are  lower, 
and  this  inlluenoes  debenture  stocks,  with  other  gilt-edged 
securities  of  the  best-class  companies.  The  Stock  Exchange 
throughout  the  month  has  been  disposed  to  take  a  cautiously 
optimistic  view  of  the  strike  outlook,  and  clients  have  not 
attempted  to  sell  with  any  noticeable  freedom.  Therefore 
the  deliberations  of  last  week-end  were  held  as  being  more 
or  less  in  accordance  with  expectation.  Fairly  substantial 
advances  in  a  good  many  of  the  railway  stocks  occurred,  rises 
which  proved  to  be  somewhat  too  rapid,  in  that  sellers  were 
attracted,  and  something  of  a  reaction  occurred.  On  bal- 
ance, however,  movements  in  the  railw'ay  market  are  in 
favour  of  the  stockholders,  and  the  Undergrounds  have  sym- 
pathised with  the  rest  of  the  list.  Underground  incomes 
have  been  steady  throughout  the  critical  weeks.  Districts 
rose  to  25^,  subsiding  to  24j,  and  Metroix>litans  reverted  to 
27  after  being  10s.  higher. 

In  the  electric  fighting  market  there  is  not  much  going 
on,  but  the  tendency  is  to  let  prices  slack  off  a  little.  City 
i)f  London  ordinary  went  back  5s.  to  12j,  at  which  price  it 
might  be  possible  "to  pick  up  a  few  shares.  Others  in  the 
list  are  also  inclined  to  lean  to  the  lower  side,  Bromptons. 
for  instance,  being  easier,  with  County  ordinary  and  West- 
minsters. London  Electric  preference  are  J  higher  at  85.  A 
.good  deal  of  interest  is  aroused  in  Mr.  J.  B.  Braithwaite'.s 
arguments  in  favour  of  power  stations  in  London,  as  opposed 
to  the  suggestion  that  these  should  be  erected  at  the  mouth 
of  the  coal  pits.  Melbourne  Electric  ordinary  at  168  is  down 
2  points,  and  of  the  lower-priced  shares,  Urba-n  ordinary 
dropiJed  back  to  10s.  6d.  Manufacturing  sihares  are,  if  any- 
thing, a  trifle  harder.  Edison  "  A  "  came  into  demand  at 
19s.,  and  Electric  Construction  preference  advanced  to 
22s.  6d.  General  Electric  ordinary  and  preference  are  better 
at  17|  and  lOg  respectively.  Babcock  &  Wilcox  have  raUied 
to  3  il/16  after  their  abnipt  drop.  Telegi'aph  Constructions 
are  now  quoted  in  their  new  and  divided  shape,  the  price 
being  '24i,  equivalent  to  49  for  the  old  shares.  The  last  price 
at  which  the  latter  were  quoted  was  54J,  which  was  ctmi 
the  dividend,  so  that  the  current  quotation  represents  a  fall 
on  balance.  British  In.snlated  shares  have  gone  back  to  40s.. 
there  being  still  some  disappointment  felt  with  regard  to  the 
figures  in  the  report,  upon  which  we  commented  last  week. 
British  Aluminium  are  also  weaker. 

It  is  reixjrted  that  a  new  issue  of  40.000  7  per  cent,  pre- 
ference shares  of  ±5  each  at  par  will  .shortly  be  offered  by 
the    Midland   Electric    Corjxiration    for    Power   Distribution. 

Representations  have  recently  been  made  to  the  Treasury 
as  to  the  advisability  of  restoring  to  the  Stock  Exchange 
lists  of  prices  the  market  Values  of  securities  that  were 
•loaned  to,  or  requisitioned  by.  the  Treasury  under  the  mobili- 
sation schemes  initiated  in  the  early  part  of  the  war.  Dealers 
in  the  various  markets  round  the  House  maintain  that  the 
time  has  fully  come  for  restoring  ttte  proper  values,  and  the 
Trens'iiry  has  .just  given  permission  for  this  to  be  done.  It 
is  of  interest  to  compare  the  Treasury  prices  with  those  now 
ruhng,  and  a  selection  of  shares  and  bonds  connected  with 
the  cable  and  electrical  industry  may  be  set  out  as  follows:  — 

Treasury  Rise  or 

Security.  price.  Now.  fall. 

Amer.  Tel.  and  Tel.  Cap.  ...  105  110*     •       -(-5i 

Do.         4:;;  Bds 88i  8!)  +    I 

N.  Y.  Tel.  lj%  Bde 90,'  M  +5\ 

Western  Union  Tel.  ti",  Bds....       iC^i  92  -K 

Con.  Gaa  and  Elec.  Bait.  ...  lOSi  112  +3i 

Do.  ii\,  Bds.    ...       80S  87  4-6^' 

Pacific  Power  and  Lt.  5%        ...       se,*  91  +U 

Gen.  Elec.  N.  Y.  6",  Gold        ...  105^  1U5  -  J 

City  Service  Pref 83.1  84J  -fl-j 

Mackay  Com.     ...         744  "1  —  3J 

Do.     Pref 67  (i.^  -2 

Hav.  Elec.  Ely.  5%       89  91  +■> 

The  foreign  iist  is  irregular.  Brazilian  Tractions  .stand  out 
as  the  feature  of  strength,  a  further  improvement  taking  the 
price  to  56^.  Expectation  is  growing  stronger  that  the  com- 
pany will  soon  be  in  a  ixisition  to  re.sume  its  previous  divi- 
dend of  4  per  cent.,  paid  quarterly.  The  pre-war  price  was 
66,  so  the  current  quotation  is  stiU  9^  points  below  the  price 
four  and  a  half  years  ago.  The  preferred  stand  at  905-,  com- 
pared with  97  in  July,  1914.  Rio  Tramway  bonds  are  being 
dealt  in  fairly  freely  around  95^.  and  San  Paulos  stand  a 
little  low'er.  The  wild  fluctuations  in  the  ."American  ex- 
change, now  that  the  "  peg  "  has  been  officially  removed, 
have  had  some  effect  in  attracting  attention  to  bonds  the 
interest  on  which  is  paid  in  dollars,  this  applying,  of  course, 
more  p-articularly  to  those  of  the  ITnited  States  companies. 
Theoretically,  a  drop  in  exchange  is  followed  by  a  rise  in 
bonds,  but  this  has  not  been  invariably  the  case  this  week. 

Anglo-Ai'gentine  Tramways  continue  to  be  a  weak  market, 
none  too  much  confidence  being  placed  in  the  news  that 
the  strike  at  the  port  of  Buenos  Aires  has  once  more  been 
composed.     Mexicans  are  also  dullish,  and  further  falls  have 
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taken  place  in  British  Columbia  preferred  and  deferred 
Blocks,  both  of  these  having  fallen  to  the  coraruon  level  of 
41,  which  means  a  drop  of  3  points  in  the  preferred.  The 
last  time  the  stock  changed  hands  w-is  at  39.  The  5  per 
cent,  preference  was  neftotiated  some  10  days  ago  at  60. 
The  4J  per  cent,  first  debentures  stand  at  86J,  and  the  4J 
per  cent.  Vancouver  Power  debentures  at  Sot.  no  business 
having  been  recorded  in  the  latter  for  the  past  fom-  months. 
Canadian  Generals  have  advanced  to  I'iO.  the  preferred  to 
11'2J.     Kaministiqua  Fives  ai'e  better  at  S9. 

Telegraphs  and  telephones  show  noticeable  steadiness,  the 
only  ."itock  in  the  list  to  decline  being  Indo-European,  which 
have  fallen  10s.  to  57i.  Americiiu  Marconis  recovered  from 
14.<.  to  Us.  9d.  on  the  issue  of  the  report  for  the  year  ended 
last  December.  The  company  made  a  net  profit  of  $71'2,900, 
which  is  an  increa.sc  of  .tilM.OOO.  Five  per  cent,  was  paid 
last  August,  and  another  o  per  ctuft.  is  recommended  to  be 
paid  on  .July  1st  next.  The  report  mentions  that  the  United 
States  ^iaval  Department  recently  brought  a  bill  into  Con- 
gress for  taking  over  all  wireless  stations  by  the  American 
Government.  Nothing  has  been  done  in  this  connectJon  up 
to  the  present,  but  the  prospect  of  such  nationalisation  in- 
duces caution. 

The  rubber  market  is  ijuiet,  inclined  to  be  a  little  better 
for  choice.  Vickers  have  again  been  sold  by  holders,  who 
claim  that  it  pays  them  to  do  this  in  order  to  buy  Metro- 
politan Wagon  shares  on  the  fusion  arrangements.  Coppei' 
shares  are  hea\-y  in  consequence  of  a  cut  in  the  dividend  on 
the  shares  of  the  Rio  Tinto  Co.,  which  has  caused  a  fall  in 
the  price  of  nearly  £o  a  share.  The  Treasury's  removal  of 
restrictions  upon  new  issues  of  capital  for  domestic  purposes, 
came  as  a.  welcome  surprise.  Its  effect  is  likely  to  be  seen 
very  shortly  in  a  flood  of  prospectuses  appealing  for  new 
capital. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

Home  Klectkicity  Companies. 

Dividend  Price 

' March  25, 

1917.  1918,  1619.     Rise  or  fall, 

Brompton  Ordinary 10  8  7i  —J 

Charing  Cross  Ordinary     ....        4  4  3S  — 

do.       do.       do.       *J  Pref...       4i  4i  8S  — 

Chelsea 5  8  3|  — 

City  of  London          8  8  12^  —  J 

do.       do.    6per  oect.  Pref.  ..       6  6  104  — 

County  of  London 1  7  10|  —  J 

do.         do.     6  per  cent.  Pref.       6  6  lOj  — 

Kensington  Ordinary          ....        7  6  6  — 

London  Electric        Nil  Nil  1*  — 

do.        do.      6  per  cent.  Pref...        5-6  84  +4 

Metropolitan 4  .5  3J  — 

do.          4*  per  cent.  Pref.    . .        4J  4J  Bi  — 

8t.  James'  and  Pall  Mall  ....        9  9  74  — 

South  London           6  5  8  — 

South  Metropolitan  Pref 7  7  20^  — 

Westminster  Ordinary       ....       9  8  ?§  —  j 

TsLEaBAFBS     AHjD     TbLEFHONBS. 

Anglo-Am.  Tel.  Pre! 6  8  99*  +4 

do.             Def 'li  83/6  2lS  - 

Chile  Telephone      8  8  74  — 

CnbaSub.  Ord 7  7  11  — 

Eastern  Extension 8  8  16  — 

Eastern  Tel.  Ord 8  8  161*  — 

Globe  Tel.  and  T.  Ord 7  7  14J  — 

do.       do.        Pref j     6  6  10*  — 

Great  Northern  Tel 22  22  32<  — 

Indo-European          13  13  6*i4  —  4 

Marconi            20  20  iU  — 

Oriental  Telephone  Ord 10  16  21  — 

United  R.  Plate  Tel 8  8  7?  — 

West  India  and  Panama   . .         . .      1/3  1/3  IfJ 

Western  Telegraph            ....       8  8  16J  — 

Home  Rails, 

Central  London  Ord.  Assented   ..44  624  —1 

Metropolitan 1  IJ  27  — 

do.          District          ..        ..      Nil  Nil  2J4  — 

Underground  Electric  Ordinary. .     Nil  Nil  3J  — 

do.               do.        "A"        ..      Nil  Nil  9/3  — .Sd. 

do.              do,       Income  ,,4  5  95  — 

FOBEION     Tbams,    &o. 

Adelaide  Hup.  6  per  cent.  Pref.    ..66  46  — 

Anglo-Arg.  Trams.  First  Pref.     . .        64  Nil  3|  —  i 

do.           do.      2nd  Pref.       . .        —  —  3|  — 

do.           do.      6  Deb 5  6  674  —1 

Brazil  Tractions       —  —  5->4  -1-1 

Bombay  Electric  Pref 6  6  lOj  — 

British  Columbia  Eleo.  Rly.Pfoe.        5  6  62  — 

do.               do.         Preferred      NU  NU  41  —3 

do.               do.        Deferred       Nil  Nil  41  —1 

do.               do.         Deb.      ..        41  4i  61  — 

Mexico  Trams  5  per  cent.  Bonds. .      n3  Nil  61  — 14 

do.           6  per  cent.  Bonds..      Nil  Nil  52  —2 

Mexican  Light  Common  . .        ..      Nil  Nil  87  —1 

do.             Pref Nil  Nil  51  — 

do.            Ist  Bonds..        ..      NU  Nil  67  — 

Manufactttring  Companies. 

Babcock  &  Wilcox             . .        . .        15  16  3|!.  +  ,',; 

British  Aluminium  Ord 10  10  l-;.":  —  ;'. 

British  Insulated  Ord 25  124  2  —  i 

British  Wcstjnghouse  Pref.         . .          74  74  2j>  — 

Callenders 26  25  10  —  i 

do.       64  Pref 5  fj  3J  — 

Castner-Kellner        25  20  3f,  — 

Edison-Swan,  "  A "             ..         ..        —  —  19/3  -f3d. 

do.      do.    5  per  cent.  Deb.    . .         4  5  744  — 

Electric  Construction        ....        10  10  1}  — 

Gen.  Elec.  Pref 6  e*  lOg  +i 

do.       Ord •  ,.        10  10'  17|  +  i 

Henley 25  25  2a  — 

do.    44  Pref H  *h  *  — 

Indla-Rubber 10  10  17  — 

Siemens  Ord —  —  64  —  A 

Talegraph  Oon 30  20  2)*  — 

*  DlTldbods  paid  free  of  Inoome  Tax, 


6  18  6 

6  8  9 
5  18  6 

5  16  8 
Nil 

7  14  10 
7  18  10 

6  18  6 


•6  7  4 

•5  0  0 

•4  19  0 

•4  in  7 

5  14  3 

6  16  6 
6  IB  0 
4  6  6 
4  0  0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearinff 
in  the  following  list,  that  in  eoiue  cr.ses  the  prices  are  only  general, 
and  they  ma;  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  March  26th. 


CHEMICALS,  Ac. 


a  Aoid,  Oxallo per  lb, 

a  Ammoniac  Bal        per  ton 

o  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon      ..        ..         ,, 

a  Borax „ 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        M        Perchlorate         ..        ..  ,, 

o  Shellac  per  owt 

o  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         ,i 

a        ,1  Lump ,1 

a  Soda,  Chlorate       per  lb. 

a      I,      Crystals        per  ton 

a  Bodium  Bichromate,  casks       ..  per  lb. 

METALS.  <&c. 

c  Brass  (rolled  metal  2*  to  12*  basis)  per  lb, 
c      I,      Tubes  (solid  drawn)          .,  ,, 

c      ,1      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)       ,,  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet  ,1 

g      „       Rod „ 

d      ti       (Electrolytic)  Bars        . .         „ 
d      I,  ,1  Sheets     ..         „ 

d      „  „  Wire  Rods         „ 

d      „  „  H.O.  Wire  per  lb. 

f  Ebonite  Rod ,, 

f       „       Sheet         „ 

n  German  Silver  Wire       ,,        ,.         „ 

h  Qutta-percha,  fine •  ,, 

h  India-rubber,  Para  fine   ..        ,.  ,, 

i  Iron  Pig  (Cleveland  wariants)    ..  per  ton 
/     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

0  Lead,  English  Pig ,, 

g  Mercury  per  bot, 

e  Mica  (in  original  oases)  smaU  . .  per  lb. 
e      I,                II            II      medium         „ 
e      I,                II            II      large  ..         „ 


g  Tin,  Block  (English) 
n    ,1     Wire,  Nob.  1  to  16 


1/5 

£80 


1,9 

£12  10k. 

£15 

£3.1 


118.1. 
1/21  to  1/24 

1/- 
l/dj 
£114 
£114 
£114 
£82  ICs. 

£161 

£92  10s. 

Hid. 

8/- 

2/6 

2/6 

11/- 

2/4^ 
Norn. 
£40 

Nom. 

9d.  to  4  6 

6/-  to  lOy. 

12,6  tu  25-/4  np. 


£236  to  £238 
4/- 


Id.  dec. 
4d.  dec. 

4d.  dec. 
£4  dec. 
£i  dec. 
£4  dec. 


Jd. inc. 


(]aotations  supplied  by— 


a  O.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Oo. 
e  F.  Wiggins  &  Sons. 
f  India-Bubber,  Outta-Pereba  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons, 

r  W.  F.  Dennis  &  Co, 


The   Electrical  Trades    Benevolent    Institution. — The 

annual  general  lueetirg  ot  the  Benevolent  Inslitutiou  will  be  held 
at  the  luBtitution  of  Electrical  Enjfineers,  1,  Albemarle  Street,  W., 
to-day  (,Fridiiy)  at  2.30  p.m. 

The  report  of  the  Ouinmittee  for  the  year  1918  shows  that  the 
number  of  members  has  increased  from  148  to  176  ;  no  Festival 
has  been  held  for  four  years,  but  it  is  hoped  that  one  will  be  held 
in  the  autumn  of  this  year.  An  appeal  issued  by  Jlr.  Hunter, 
chairmati  of  the  g-eneral  meeting-,  has  brought  in  up  to  February 
20th,  1919,  £1,210,  but  this  does  not  affect  the  income  for  1918, 
which  was  £1,168  ;  the  net  income  was  £983,  out  of  which  two 
grants  were  made,  the  sum  of  £963  being  carried  forward. 
The  total  invested  fund  now  amounts  to  £10.806.  Local  Advisory 
Committees  were  formed  during  the  year,  and  the  Cardiff  and  Dis- 
trict Committee  was  particularly  successful.  The  number  of 
collectors  is  increasing,  and  the  amounts  collected  have  risen  very 
considerably. 

Electrification  of  Seed.— The  "Wolfryn"  electro- 
chemical process  for  the  treatment  of  seed  grain  has  been  intro- 
duced in  the  Ardee  district  of  Co,  Leith. 

Mr.  W.  A.  Chamen  delivered  an  interesting  lecture  before  the 
Cardiff  Naturalists'  Society,  ou  March  20th,  on  "  Electricity 
Supply."  The  lecture  was  illustrated  with  limelight  views.  The 
lecturer  remarked  that  of  the  80  per  cent,  increase  in  the  cost  of 
the  production  of  electricity  which  had  occurred  owing  to  war 
conditions,  60  per  cent,  was  attributable  to  the  increased  cost  of 
coal,  and  only  20  per  cent,  to  increased  wages  and  other  charges. 
The  firm  with  which  he  was  associated  liad  been  treating  a  potato 
field  with  electricity  for  the  last  few  years,  and  last  year  there  was 
an  increased  production  of  from  12  to  15  per  cent,  in  the  portion 
treated  compared  with  the  untreated  portion.  He  hoped  to 
be  able  to  show  the  advantages  of  electricity  as  applied  to 
agriculture  at  the  forthcoming  Royal  Show. 

Fatality. — A  correspondent  reports  that  .James  Doig  (-16), 

staff  .attendant.  Electrical  Power  Station.  Carron  Works, 
Falkirk,  was  found  de.ad  behind  the  sn-itchboard.  No  one 
saw  Doig  go  behind  the  switchboard,  but  he  bad  evidently  been 
endeavouring  to  oouple  up  a  lamp,  and  in  doing  so,  it  is  thought, 
he  touched  two  live  wires  at  .500  volts. 
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THE  PRESENT  ELECTRICAL  OUTLOOK  IN  CANADA. 


By   A.    S.    L.    BARNES,    A.M.I. E.B. 


Jn  order  properly  to  consider  this  question,  it  will  be  well 
to  ascertain  what  the  electrical  trade  of  Canada  was  during 
a  few  years  preceding  the  war,  and  also  what  it  has  been 
during  the  war  itself  ;  this  information  will  form  a  basis 
upon  which  assumptions  regarding  probable  future  con- 
ditions may  be  made. 

-  A  survey  of  the  general  trade  of  Canaaa  showing  its 
extent,  together  with  some  details  as  to  Canada's  resources, 
growth  of  population,  and  other  matters  of  interest,  will  be 
useful  in  this  connection. 

Canada  is  about  the  same  size  as  the  entire  Continent  of 
Europe,  having  a  land  area  of  over  3,600,000  sq.  miles  and 
a  water  area  of  almost  126,000  sq.  miles. 

Taking  the  various  Provinces,  Prince  Edward  Island, 
situated  in  the  south  of  the  Gulf  of  St.  Lawrence,  is  the 
smallest,  with  an  area  of  2,184-  sq.  miles  : — 


Xova  Scotia  has  an  urea  of 

...       21,068  sq 

miles 

Xew  Brunswick    ... 

...       27,911 

Quebec       

...     706,834 

Ontario      

...     407.262 

Manitoba   ... 

...     251.832 

Saskatchewan 

...     251,700 

Alberta      

...     255,285 

British  Columbia 

...     355,855 

„ 

The  difference  between  the  sum  of  the  foregoing  figures, 
and  the  total  area  given  previously  for  the  whole  of  Canada 
is  presumably  the  area  of  the  North-West  territories  and 
the  Yukon,  which  lie  north  of  the  GOth  parallel  of  latitude. 

These  data  here  quoted,  and  most  of  those  which  follow, 
are  taken  from  Dominion  and  Provincial  Government 
reports. 

Such  a  vast  territory  as  that  of  the  Dominion  necessarily 
embraces  great  differences  of  climate  and  great  natural 
resources  in  agriculture,  forestry,  minerals,  fisheries,  water- 
]iowers,  <&c. 

In  order  that  such  resources  may  be  developed  readily, 
means  of  communication,  both  in  the  country  itself,  and 
with  the  outside  world,  are  a  very  necessary  adjunct. 

How  is  Canada  situated  in  this  regard  ? 

It  needs  but  little  study  of  the  map  to  learn  that  this 
luuntry  is  a  laud  of  magnificent  waterways,  since  with  the 
aid  of  a  few  short  canals,  boats  of  several  thousand  tons 
burden  can  sail  from  the  Atlantic  to  the  head  of  Lake 
Superior,  where  the  "  twin  cities,"  Port  Arthur  and  Fort 
.William  are  situated  ;  this  is  a  distance  of  some  2,000 
miles  or  so.  and  on  the  route  are  many  large  and  important 
towns. 

The  annual  volume  of  traflBc  on  the  canals  of  Canada 
has  averaged  about  32,000,000  tons  during  the  years  1913 
to  1916  inclusive. 

The  next  item  of  means  of  communication  to  be  con- 
sidered is  railways.  ' 

Of  steam  railways  this  country  had  in  actual  operation 
a  mileage  of  :57,-ili4  in  1916  ;  the  total  capitalisation  of 
this  mileaee  was  equivalent  to  about  £380,000,000  in  that 
year  ;  nearly  50,000,000  passengers  and  over  100,000,000 
tons  gf  freight  were  carried  during  that  period. 

Of  electric  railways,  including  tramways,  or,  as  they  are 
called  here,  "street  railways,"  the  mileage  in  1916  was 
over  1,600,  and  the  number  of  passengers  carried  exceeded 
580,000,000  :  the  total  capital  invested  was  equivalent  to 
about  £31-,0o0;00i). 

Statistics  regarding  roads  do  not  appear  to  be  readily 
available,  but  it  may  be  said  that  the  mileage  of  fairly  good 
roads  is  considerable,  although  for  the  size  of  the  country 
it  is,  of  course,  insigaificant,  partly  because  Canada  is  a 
"  new  "  country,  and  partly  on  account  of  its  small  popu- 
lation. The  number  of  motor  vehicles  in  use  has  grown 
from  about  70,000  in  1914  to  123,000  in  1916,  and  has 
undoubtedly  increased  a  great  deal  since  the  latter  year. 


Aeroplanes  are  not  yet  an  established  means  of  communi- 
cation, but,  owing  to  the  very  large  number  of  men  from 
Canada  who  have  become  expert  aviators,  the  several  large 
aeroplane  factories  which  have  been  established  here  during 
the  war,  and  the  successful  trials  of  air  mail  service  between 
Ottawa  and  Toronto,  there  is  little  doubt  that  advantage 
will  be  taken  of  this  method  of  transportation. 

Telegraphs  and  telephones  claim  some  attention  here, 
since  they  are  indispensable  to  modern  commerce. 

In  1916  no  less  than  10,000,0o0  land  messages,  and  over 
1,000,000  cablegi'ams,  were  handled  ;  the  wire  mileage  for 
telegraphs  was  nearly  225,000,  the  line  mileage  being  about 
48,000. 

There  are  50  radio-telegraph  coast  stations  for  com- 
munication with  ships  at  sea,  the  most  powerful  having  a 
range  of  3,000  miles— this  is  the  record  for  1916. 

Telephones  in  Canada  are  very  much  more  numerous, 
proportionally,  than  in  Great  Britain.  The  following 
figures  apply  to  the  year  1916  : — 


No.  of  telephones  in  use... 
Wire  mileage 
Persona  per  telephone    ... 
Capitalisation  equivalent  to 


548,421 
1.600,564 
14-6 
£15,400,000 


Consideration  will  now  be  given  to  some  of  Canada's 
sources  of  wealth,  together  with  figures  of  the  actual  values 
being  obtained  from  those  sources  at  present. 

Of  the  existing  means  of  wealth,  which  have,  so  far,  been 
developed,  agriculture  comes  first. 

In  1915,  in  the  Western  Provinces  alone,  there  were  over 
22.000,000  acres  of  land  under  cultivation  ;  the  land  area 
of  these  three  Provinces  is  466,000,000  acres,  practically 
the  whole  of  which  is  said  to  be  suitable  for  cultivation. 
The  total  area  in  the  Dominion  in  1916,  growing  field 
crops,  was  about  7j  million  acres,  and  the  value  of  the 
crops  about  £355,000,000. 

The  forest  wealth  of  Canada  is  immense,  though, 
unfortunately,  it  is  being  yearly  reduced  on  a  big  scale 
by  disastrous  forest  fires,  in  which  millions  of  dollars' 
worth  of  timber  are  ruined.  A  good  deal  of  such  regrettable 
loss  has  occurred  within  the  past  10  years,  but  steps  are 
being  taken  with  a  view  to  reducing  the  damage  annually 
resulting  from  fires. 

Canada,  it  is  estimated,  has  between  500  and  600 
millions  of  acres  of  forests,  about  half  of  which  area  has 
timber  of  merchantable  size  on  it.  The  value  of  the 
forest  products  of  the  Dominion  for  1916  was  about 
£34.000,000,  of  which  pulpwood  amounted  to  £4,000,000 
worth. 

The  fisheries  of  the  country  are  a  very  important  asset ; 
the  total  value  of  the  catch  for  1915-16  was  approximately 
£900,000,  and  the  resources  available  for  further  develop- 
ment are  very  great. 

In  mineral  wealth,  Canada  takes  a  high  place  in  the 
world,  and  in  two  mine  products  at  least,  viz.,  asbestos  and 
nickel,  the  former  coming  chiefly  from  Quebec,  and  the 
latter  from  Ontario,  she  has  almost  a  world  monopoly. 

In  1916  the  total  value  of  the  metal  and  mineral  pro- 
duction was  over  £35,000,000.  The  principal  mine  products 
are  gold,  silver,  lead,  zinc,  copper,  nickel,  iron,  coal  and 
asbestos,  while  in  addition  may  be  mentioned  limestone, 
china  clay,  mica  and  salt,  as  well  as  gas  and  oil. 

The  extent  of  Canadian  trade  during  the  past  10  years 
is  shown  by  the  following  approximate  figures,  which  are 
millions  of  dollars  ; — 


Total 

Total 

, —  Merchandise.-— ^ 

im  porta. 

exports. 

Imports,         Exports. 

1908     . 

.       S371 

S280 

$352                $263 

1909     . 

310 

262 

288                 260 

1910     . 

392 

301 

370                 299 

1911     . 

472 

297 

452                 290 

1912     . 

559 

315 

521                 308 

1913     . 

692 

393 

671                 377 

1914     .. 

651 

479 

618                 455 

1915     . 

629 

491 

455                 461 

1916     .. 

565 

883 

508                 779 

1917     .. 

873 

1,376 

845              1,179 
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Manufactures. 

Expnrts  the  Proiluce  of  Canada. 
United  Eingilom.    U.S.A.      Other  countrie!i.     Totals. 

1908  ...           S7                 ?12                   S9  J29 

1909  ...             8                   12                     9  29 

1910  ...             7                   15                    1(1  31 

1911  ...             7                   17                   12  :15 

1912  ...             7                   ir.                   13  :!0 

1913  ...             7                   21                    ir.  44 

1914  ...             '.I                   30                   18  57 

1915  ...  25  42  19  86 
191t!  ...  148  .->8  35  242 
1917     ...         339                   92                   46  477 

Percentages  which  United  Kingdom  and  U.S.A.  trade 
with  Canada  forms  of  the  total  trade  of  the  Dominion  : — 


Imports. 

Exports. 

U.K. 

U.S.A. 

U.K. 

U.S.A. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1908     ... 

...     27 

58 

51 

37 

1909     ... 

...     25 

59 

51 

35 

1910     ... 

...     26 

59 

50 

37 

1911      ... 

...     24 

61 

47 

39 

1912     ... 

...     22 

63 

49 

37 

1913     ... 

...     21 

65 

47 

40 

1914     ... 

...     21 

64 

49 

39 

1915     ... 

...     2(1 

(15 

46 

40 

1916     ... 

...     15 

73 

59 

28 

1917     ... 

...     13 

79 

64 

24 

Under  the  heading  of  "  Electric  Apparatus."  the  following 
are  approximately  the  figures  given  relating  to  imports  in 
the  official  reports  : — 

Foreign, 
U.K.  Germany.  U.S.A.         including  U.S.A. 

1913  ...     Sl.188,000       $107,000       $7,613,000       S7.!»16,000 

1914  ...  952,000         200,000         7,505,000         7.974,000 
191.-.          ...  715,000  79,000         5,137,000         5.320,000 

1916  ...  243,000  140         4,640,000         4.653,000 

1917  ...  177.000  10         6,149,000         6,166,(500 

The  terra  electric  apparatus  apparently  includes  carbons, 
electric  motors,  generators  and  dynamos,  incandescent 
lamps,  &c. 

The  population  of  Canada  increased  as  follows  during 
the  40  years  ending  with  1911  : — 

1871 3,689,000   1901 5,371,000 

1881 4,325.000   1911 7,207,000 

1891 4,833,000 

Up  to  the  year  1914  the  population  had  been  steadily 
increasing,  and  the  general  impression  was  that  the  figure  of 
8  millions  was  being  approached  ;  10  per  cent,  of  the  people 
are  officially  classed  as  foreign  born — British  born  are  not 
included  in  this  category.  During  the  period  1914  to  1917, 
(5.53,000  immigrants  arrived,  of  whom  very  considerable 
numbers  came  from  the  United  States. 

In  an  article  on  the  subject  of  which  this  one  treats,  the 
water-power  possibilities'must  take  a  prominent  place,  for, 
in  a  country  possessing  such  an  abunclance  as  Canada  does 
of  water  power,  it  is  from  this  source  that  most  of  the 
electrical  energy  generated  here  will  be  derived. 
{To  be  con  finned.) 


SOME  NOTES  ON  THE  ELECTRO- 
CARDIOGRAPH. 


Bx  ROBERT  S.  WHIPPLE,  M.I.E.E. 


(Abstract  of  paper  read  before  a  jornt  meeting  of  the  Rovai, 
SociRTV  OF  Medicine  and  the  Institution  of  EIjECTricai. 
Engineebs.) 
Prof.  A.  \V.  Waller  was  the  first  physiologist  to  show  that 
the  electric  potentials  developed  in  the  heart  at  each  contrac- 
tion of  the  organ  were  sufficiently  large  to  deflect  a  sensitive 
galvanometer  when  the  latter  i.s  connected  to  the  limbs  ot 
the  human  subject. 

Little  picigress  was  made  from  this  discovery  until  the 
invention  of  the  string  galvanometer  in  1901  by  Prof.  W. 
Einthoven.  L.'u'gely  as  a  result  of  Einthoven's  work  and 
that  of  Dr.  Thomas  Lewis,  an  important  branch  of  pathology, 
electro-cardiography,  has  arisen,  which  science  is  dependent 
on  the  interpretation  of  the  records  obtained  with  the  .string 
galvanometer. 

If  the  extremities  of  the  limbs  of  a  patient  are  placed  in 
non-polarisable  electrodes,  and  electrical  connection  is  made 
through  the  galvanometer,  the  string  is  deflected  by  the 
current  passing  through  it.  The  magnitude  of  this  current 
varies  continually  during  the  systole  of  the  heart.  In  the 
majority  of  healthy  people  the  heart  passes  through  a  normal 
cycle  and  this  gives  practically  the  same  electrical  potential 


at  every  stage  of  the  cycle.  If,  therefore,  the  position  of  the 
galvanometer  etring  is  continuously  photographed  the  poten- 
tial correspondmg  to  any  particular  hejirt  movement  can 
be  determined.  During  the  taking  of  the  record  the  i-eaistaiico 
of  the  galvanometer  .string  and  the  body  ot  the  patient  re- 
main practically  tonstiuit,  and  sineei  the  period  of  the  string 
is  so  small  (about  0.04  second)  smd  the  motion  ia  nearly 
aperiodic,  the  movements  recorded  are  a  direct  measuro  of 
the  electromotive  force  at  any  instant.  Tlie  maxiiuuiu 
ihungos  in  electromotive  force  throughout  the  whole  of  tho 
heart  movement  rarely  exceed  3  milhvoltfl. 

.\  .string  about  100  mm.  long,  O.iMi  mm.  in  diameteTj  and 
having  a  resistance  of  about  3,0(X)  olmis  in  series  with  a 
patient  liaving  an  approximate  resistance  of  4,000  olims,  moves 
through  approximately  0.5  mm.  when  a  [wtential  of  3  milli- 
volts i.s  appUed  to  it.  A  high  magnification  must  therefore 
be  u.sed  to  study  the  detailed  movements  of  the  string. 

The  equipment  required  to  obtain  an  electro-cardiogram  is 
as  follows :  The  galvanometer  which  receives  the  electricaJ 
impulses  of  the  heart,  and  camera  to  record  the  movements 
of  the  string  in  the  galvanometer;  a  time-marker  or  me- 
chanism for  marking  time  intervals  on  the  photographic  plate; 
a  source  of  illumination  by  means  of  which  the  photograph-i 
are  obtained ;  electrical  equipment  for  making  the  necessary 
standardisation  and  other  adjustments;  and  the  electrode^ 
for  making  electrical  connection  to  the  patient. 

Since  the  invention  of  the  .string  galvanometer  by  Eintho- 
ven several  models  have  been  devi.sed,  although  they  aU  have 
the  same  general  characteristics  and  are  m(xiification8  in 
detail  only.  The  most  successful  model  is,  the  author  be- 
lieves, that  designed  by  the  late  W.  Duddell  in  1905  for  tiho 
Cambridge  Scientific  Lastrument  Co.,   Ltd. 

The  problem  of  moving  a  photographic  plate  or  paper  at 
a  uniform  speed  is  a  difficult  one.  The  range  of  speed  re- 
(luired  in  clinical  electro-cardiogrraph  work  is  zero  to  3.5  cm. 
per  second,  but  in  many  physiological  researches  speeds  as 
high  as  4  metres  per  second  are  used. 

By  means  of  a  device  suggested  by  Dr.  Avery  Newton  any 
part  of  the  width  of  the  plate  may  be  exposed,  and  it  is  now 


Fio.  1.— Diagram  Showing  Connections  of  Switchboard. 

customary  to  take  the  photograph  from  the  three  leads  from 
the  electrodes  (fig.  1)  upon  the  same  plate.  Fig.  3  is  a  repro- 
duction of  such  a  record.  The  three  cardiograms  have  been 
exposed  successivly  one  after  the  other. 

An  essential  condition  for  the  study  of,  and  espacially  for 
the  comparison  of  any  two  records  on  electro-crardiograms, 
is  an  accurate  time  scale.  A  vibrating  reed  in  which  the 
vibrations  are  maintained  electrically  is  frequently  employed. 
The  shadow  of  the  reed  is  projected  on  the  photographia 
plate  and  a  record  similar  to  fig.  '2  is  obt-ained.  In  all  the 
rt-cords  in  this  figure  the  time-marker  is  indicating  thirtieths 
of  a  second.  Not  infrequently  the  methoil  is  modified  by 
using  an  electrically-driven  tuning-fork  to  maintain  a  amaU 
Deprez  time-marker  in  motion.  This  is  a  convenient  ar- 
rangement, as  the  tuning-fork  (?an  be  placed  oa  a  rigid 
.•4upix)rt  at  a  little  distance  from  the  galvanometer  and 
camera;  the  time-marker  is  placed  .so  as  to  intercept  the 
light  b(*m. 

The  most  satisfactory  source  of  light^ — ('specially  if  quick 
records  arc  to  be  taJien — is  an  arc  lamp.  A  useful  model— 
because  the  position  of  the  crater  remains  practically  coa- 
stant — is  one  in  which  the  positive  carbon  is  mounted 
horizontally.  The  carbons  are  fed  together  automatically. 
In  clinical  work  the  current  required  does  not  generally 
exceed  (J  amperes.  It  is  now  impossible  to  obtain  Nemst 
lamps  in  this  country,  and  the  "  Pointolit« "  made  by  the 
Ediswan  Co.  is  from  many  points  of  view  a  better  lamp. 
Not  improbably  it  will  become  the  lamp  used  in  GlinicaJi" 
electro-card iographic   work. 

Connection  is  made  to  the  patient  by  means  of  non-polaris- 
able  electrodes  into  which  the  limbs  of  the  patient  are  placed. 
Three  electro-cardiograms  are  taken,  geaei-aily  on  the  same 
photographic  plate,  the  two  arms  and  the  left  leg  being  used. 
Superimposed  on  the  varying  currents  due  dire<nly  to  the 
heart,  there  is  generally  a  relatively  large  and  fairly  steady 
current  due  to  an  electromotive  force  set  up  by  the  glandular 
activities  of  the  skin  and  known  as  "  the  skin  current.]' 

It  is  nece-ssary  that  this  should  be  neutralised  by  the  intro- 
duction of  an  equal  and  opposing  potential  difference. 
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In  order  that  the  varioua  cardiograms  mav  be  comparablo 
wjth  each  other,  it  is  essential  that  the  galvanometer  from 
which  they  are  obtained  should  be  standardised  to  the  same 
eenativity.  All  observers  have  adopted  a  sensitivity  of  an 
excursion  10  mm.  on  the  photographic  plate  for  an  applied 
potential  difference  of  1  millivolt  when  the  connections  are 
complete  through  the  patient.  It  is  also  frequently  desirable 
to  know  the  resistance  of  the  galvanometer  and  of  the  patient 
ihe  electrical  connections  to  fulfil  the  above  requirements  are 
shown  in  fig.  1. 

The  electrodes  in  which  the  patient's  limbs  are  plaeed  are 
connected  to  the  three  terminals  on  the  control  board  and 
assuming  that  it  is  desired  to  take  a  cardiogram  of  lead  I— 
nght  a.rm,  left  arm— the  lead  switch  is  placed  as  in  the  dia- 
gram.   In  all  preliminary  work  with  the  string  galvanometer 


Fig.  2.- 


^/io^^  of  a  second 
-Effect  of  V.^ryixq  Tensio.n'  of  G.av.tNoirETEE  String. 


it  is  advisahle  to  cut  the  galvanometer  out  of  the  circuit  by 
placing  the  calibrating  switch  in  the  "short-circuit"  posi- 
tion. The  current  in  the  circuit  is  then  adjusted  by  means 
of  the  rheostat  until  the  pointer  of  the  small  voltmeter 
indicates  0.5  volt.  When  such  is  the  case  there  is  a  drop 
of  1  millivolt  and  3  millivolts  respectively  across  the  studi 
of  the  calibrating  switch  where  marked  1  and  3.  The  cali- 
brating switch  is  then  moved  to  the  position  shunt  1/100, 
when  1/lOOth  of  the  current  passes  through  the  galvano- 
meter. A  deflection  on  the  galvanometer  due  to  the  skin 
current  of  the  patient  wiU  then  be  observed.  This  is  brought 
to  zero  or  "  compensated  "  by  the  introduction  of  a  counter 
electromotive  force,  the  rheostat  or  "  compensator  '  being 
turned  until  there  is  no  deflection  of  the  galvanometer.  The 
switch  is  then  moved  to  1/10,  which  will  probably  produce 
another  deflection,  which  must  again  be  neutrahsed  by  the 
rotating  compensator.  The  switch  is  finally  put  on  to  the 
zero  position,  and,  if  necessary,  the  compensator  is  again 
adjusted.  The  galvanometer  wiU  then  show  the  peiiodio 
deflections  due  to  the  electro-motive  force  produced  by  the 
heart's  action. 

The  galvanometer  should  now  be  calibrated  and  adjusted 
for  sensitivity.  It  is  usual  that  the  image  of  the  fibre  should 
be  deflected  through  10  mm.  for  a  change  in  electro-motive 
force  of  1  millivolt.  The  mean  position  of  the  string  is  care- 
fully observed  and  the  oahbrating  switch  put  on  to  the  "1  ' 
stud.  This  introduces  1  milhvolt  into  the  circuit,  and  the 
.shadow  of  the  string  wfll  move  to  a  point  on  the  scale  de- 
pending on  the  slackness  of  the  fibre.  The  tension  on  the 
string  IS  adjusted  by  means  of  the  micrometer  screw  until 
the  correct  sensitivity  is  obtained. 

"The  resistance  of  the  string  is  readily  measured.  The 
calibrating  switch  is  placed  on  the  "  short-circuit  "  position, 
and  the  selector  switch  on  the  zero  position.  The  compensator 
is  then  adjusted  until  the  galvanometer  string  remains  at 
zero,  when  the  oahbrating  switch  is  moved  from  the  "short- 
circuit"  to  "0"  position  (the  shunt  positions  having  been 
used  for  safety).  The  galvanometer  is  adjusted  to  standard 
sensitivity  for  3  millivolts.  The  4,000-ohm  resistance  is  in- 
troduc«d  by  moving  the  selector  switch,  and  the  deflection 
in  mm.  then  observed. 

The  resistance  of  the  fibre  = 

(4,000  X  2nd  deflection)  /  (30  -  2nd  deflection). 

In  a  newly  silvered  fibre  the  resistance  varies  from  2,000 
to  6,000  ohms,  and  usually  slowly  increases. 

The  resistance  of  the  patient  may  be  determined  in  a 
Buniiar  manner.    First  compensate  for  any  skin  current  and 


calibrate  the  galvanometer  to  standard  .sensibiUty,  viz.,  30 
mm.  deflection  for  3  millivolts.  The  patient  is  then  discon- 
nected by  moving  the  selector  switeh  to  the  4,000  position, 
and  the  "  compensator  "  adjusted  until  the  string  remains  at 
Its  zei-9  position.  The  deflection  when  3  millivolts  are  intro- 
duced is  then  noted.  Knowing  the  resistance  of  the  galvano- 
meter string,  that  of  the  patient  may  be  determined,  the 
deflections  being  proportional  to  the  resistance  of  the  galvaiio- 
metei-  string  and  the  patient,  and  the  galvanometer  string 
and  4,000  ohms  respectively.  The  resistance  includes  that 
of  the  electrodes. 

Many  of  the  heart  movements  it  is  desired  to  study  are 
Tery  rapid,  and  experience  has  shown  it  is  essential'  that 
the  string  when  adjusted  to  the  working  sensitivity  ol  10  mm. 
per  millivolt  should  be  just  aperiodic.  Con-e.sponding  to  this 
sensitivity  a  certain  tension  is  required  in  eaeh  string.  Thin 
gives  each  string  a  certain  free  period;  the  damping  at  this 
penod  must  be  such  that  the  motion  is  aperiodic. 

In  practice  it  is  found  that  a  silvered  glass  or  quartz  fibre 
about  100  mm.  long  and  0.003  mm.  in  diameter  weh  fulliU 
the  conditions  and  attains  practically  its  full  deflection  cor- 
msponding  to  the  applied  voltage  in  less  than  0.02  second 
Fig.  2  shows  the  efiect  of  varying  the  tension  on  the  strin" 
m  a  striking  manner.  The  cui-ves  on  the  right  of  the  figure 
were  taken  with  different  resistances  in  circuit  and  they  wcr(^ 
all  adjusted  to  a  sensibility  of  10  mm.  per  millivolt  with 
different  tensions  on  the  string.  From  above  downwards  (a 
to  F),  the  added  resiirtance  was  increased  and  the  string 
slackened.  A  reduction  in  the  tension  of  the  string  causes 
overdampmg,  and  the  string  cannot  follow  the  changes  in 
potential  due  to  the  heart's  action  with  suflicient  rapidity 
and  the  curves  are  distorted.  This  is  cleariy  shown  in  the 
records  to  the  left  of  the  figure.  The  electro-ca.rdiogram.<5  of 
the  first  two  strings  are  practically  alike  and  correct;  distor- 
tion is  seen  in  the  third  record  when  the  deflection 'time  is 
mcreased  from  0.013  to  0.02S  second. 

The  electrodes  used  consist  of  an  inner  porous  vessel  Which 
is  filled  with  a  20  per  cent,  saline  solution  and  an  outer 
stoneware  vessel  filled  with  a  saturated  zinc-sulphate  solution 


'iaamtniituui**!^/^'^  .V«se««B«»#«jyi 


Fig.  3.— .Actual  Cardiogram. 

and  containing  an  electrode  of  zinc.  Records  taken  w-ith 
polarisable  electrodes  are  distorted,  and  it  is  inadvisable  to 
use  them.  Fig.  3  is  an  electro-cardiogram  obtained  from  the 
three  leads.  P,  the  first  phase,  is  due  to  the  siniultaneoiiH 
contraction  of  the  two  aiuicles.  q,  r,  s,  and  T  (of  which  k 
and  T  are  the  most  prominent)  are  the  result  of  simultaneou,-, 
contraction  of  the  two  ventricles. 

Dr.  Thomas  Lewis,  in  opening  the  discussion,  showed  i 
number  of  cardiograms,  and  explained  how  and  why  the\- 
differed.  He  outlined  the  valuable  aid  the  electro-cardiograpii 
had  become  to  diagnosis  in  clinical  medicine,  and  suggested 
that  electrical  men  would  meet  an  urgent  need  coulcf  they 
provide  a  microphone  of  a  higher  natural  frequency  than  the 
type  at  present  in  use.  Such  an  instrument  woiild  enable 
them  to  arrive  at  much  more  important  and  valuable  results 
than  they  were  able  to  obtain  at  present.  He  referred  to  the 
great  work  the  Cambridge  Scientific  Co.,  Ltd.,  had  done  ui 
developing  the  apparatus,  without  which  the  important  re- 
sults that  were  now  being  obtained  would  not  have  been 
possible. 


The   Belluzzo   Steam   Turbine. — The  results  obtained 

BOme  years  ago  on  the  variable-speed  reversing  steath  turbine 
designed  by  Prof.  Belluzzo  were  so  encouraging  that  varioua  naval 
authorities  became  interfsted. 

An  article  in  I'Zmhif'ria.  of  December  3'.9t,  1918.  describes  a 
turbine  of  the  new  type  developing  some  2ii,000  H  P.  at  the  shaft, 
aa  applied  to  scouting  torpedo  boats  capable  of  attaining  a  maximum 
speed  of  40  M  p.h.  The  turbine  is  formed  of  a  sinffle  cast-iron  body 
unit,  in  which  is  enclosed  the  rotatinsr  part  formed  of  the  varioua 
disks  and  a  drum.  The  drum  and  disk  blades  are  entirely  of  the 
action  type.  The  firat  disk  or  wheel  has  four  crowns  of  blades 
of  the  special  type  invented  by  Prof.  Belluzzo  for  ruijniDg  in 
both  directions. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND    PLANT. 


i?iritfd  to  Kvbmit  particulars  of  rieiv  or  improieit  dei-ices  and  a-ppuratuK,  mkicfi  will  be  piiblinhed  if 
c0/i,iidered  of  tufficieiit  interest.  


The  "  Victory  "   Bell  Push. 

Wo  illustrate  below,  hg.  1,  a  new  mining  ironclad  bell 
push  uhich  is  being  put  on  the  market  by  the  patentee,  Mr. 
E.  H.  March,  of  Campsall  lload.  Askem,  Doncaster.  The 
tilting  is  speciaDy  deagned  and  manufaetured  to  stand  rongb. 
usage;  it  is  suitable  for  use  iu  all  exposed  positions,  such  as 
mines  and  coUieries,  as  well  as  chemical  and  dye  works,  &c. 
Amongst  the  advantages  claimed  for  it  are  that  it  is  isafe  and 


I'lO'.  1.—"  Victory  "  Ironclad  Bell  Push. 

reliable,  besides  being  gas  and  watertight  as  well  as  dust- 
proof.  The  "  Victory  "  push  is  strongly  constructed,  and 
has  the  contacts  enclosed  in  a  cast-iron  container,  in  one 
piece.  The  cover,  which  is  of  .steel  plate,  is  screwed  on  to 
the  back.  When  the  push  is  fixed  in  position  it  cannot  be 
tampered  with,  there  being  no  exposed  covers  or  screw.s 
liable  to  be  removed,  and  there  are  no  troublesome  glands. 
The  lea-ding-in  cables  are  soldered  to  the  contacts,  and  the 
intervening  space  is  filled  in  with  .solid  compound.  FuU  paiti- 
eulaxa  and  samples  will  be  supplied  by  the  pa+entee  on  re- 
quest. 

Scientific  Salvage. 

The  system  of  Army  salvage  became  one  of  the  essential 
elements  in  the  conducting  of  the  war — and  the  problem  is 
one  of  peace  as  weU.  Salving  waste  matei-ials  is  clear  gain. 
How  the  clearing  up  of  the  junk  pile  in  a  jxiwer  company'.'; 
organisation  can  be  made  a  source  of  profit  ratlier  than  an 
espen.se  is  interestingly  told  in  the  Journal  of  Electricity 
by  the  commercial  engineer  of  the  Southern  Cahforuia 
Edison  Co,,  who  has  directed  the  salvage  work  of  that  com- 
pany. The  holding  of  second-hand,  idle,  and  obsolete 
plant  and  material  soon  becomes  a  burden,  and  foi;  lack  of 
knowledge  the  advantages  of  salvage  are  too  often  neglected 
or  overlooked.  With  the  knowledge  of  how  scrap  can  be  used 
and  sold  to  the  best  advantage,  the  matter  of  salvage  can 
be  made  one  of  simple  marketing.  More  profitable 
avenues  for  salvage  than  the  junk  dealer  are  to  be  found. 
For  instance,    it    was    discovered    that    the  obsolete   ribbed 


Fig.  2.— Redeemed 
Arc-Lamp  Globe. 


Fig.  3. — Converted 
Glass  Reflector. 


reflector  was  put  to  novel  nse,  by  uniting  two  discarded 
shades  as  in  fig.  3,  as  a  fruit  dish,  which  when  mounted  on  a 
suitable  base,  is  both  appropriate  and  beautiful.  Clear  arc- 
light  globes  were  redeemed,  as  in  fig.  2,  for  more  than  first 


cost  by  a  wise  Japanese,  who  Tcnew  more  about  hanging 
gold  fiah  oontainere  than  eJcotricity.  Froet-ed  and  cJcjir  glol)es 
alike  tind  a  fittmg  use  with  the  luirseryiiiaii  lor  the  fcheJtv.r 
and  propagation  of  delicate  plants,  while  obsolete  marble 
.switchbcKird  slabs  are  indispensable  to  the  confectioner,  and 
extremely  handy  to  the  housewife  in  fancy  baking.  The  man 
who  can  achieve  these  results  can  alford  to  pay  more  for 
the  gla.«sware  than  can  the  junk  man.  These  are  a  few 
reasons  why  the  common  practice  of  carelessly  raking  up  a 
pile  of  so-<'alled  waste  and  dumping  it  on  the  scrap-heap 
should  not  be  countenanced. 

The  Wild-Barfield  Electric  Furnace. 

The  following  brief  description  and  illustration  refer  to 
the  Wdd-Barfield  electric  .steel-hardening  furnace  that  is 
lieing  supplied  to  the  Metallurgical  Department  of  Sheffield 
I'niversity  by  Messrs.  Automatic  &  Electric  Furnaces,  Ltd., 
of  6,  Old  Queen  Street,  Westminster,  S.W.  1,  who,  we  under- 
stand, are  about  to  introduce  new  ranges  to  meet  the  demand 
that  has  arisen  for  larger  sizes  of  furnaces.  Referring  to  the 
illustration,  fig.  4,  the  overall  dimensions  of  the  furnace  are 
s  in.  by  15  in.,  and  the  heating  chamber  is  4  in.  bore  by 
13  in.  deep.  The  power  consumption  at  full  load  is  1,400  wattlf 
at  200  volts  A.c,  the  maximum  temperature  being  850  deg.  C. 
The  furnace  has  an  output  of  10  lb.  of  tools  per  hour,  and 
it  will  accommodate  arf  article  of  a  maximum  weight  of  2  lb. 
and  a  maximum  length  of  8  in.     The  overall  dimensions  of 


I'iG.  4.— Wild-Barfield  Electric  FtiRNiCE. 

the  electrically-heated  quenching  and  tempering  bath  aie 
12  in.  by  15  in.,  while  the  inner  pot  is  8  in.  bore  by  13  in. 
deep.  The  power  consumption  reaches  600  watts,  and  the 
maximuna  temperature  350/400  deg.  O.  It  will  take  articles 
of  a  maximum  weight  and  length  of  4  lb.  and  10  in.  respec- 
tively. An  angle-iron  working  bench,  6  ft.  long  oy  2  ft.  5  in. 
wide,  to  accommodate  the  entire  equipment,  is  supphed 
with  the  outfit.  Through  the  courtesy  of  Prof.  J.  O.  .\rnold, 
arrangements  have  been  made  to  give  practical  demonstra- 
tions to  representatives  of  engineering  finns  and  others  who 
are  interested  in  the  modern  heat  treatment  of  steel.  Shef- 
field readers  who  would  care  to  receive  an  invitation  can  do 
so  on  application  to  the  makers  of  the  furnace. 

An  Improved  Pot  for  Solder. 

V.  Snyder,  in  the  Electrical  World,  states  that  the 
Lightlnq    Co.,    Mount     Vernon,     N.Y.,    haa 


Mr.  L 
Westchester 


Fig.  5. — Oval  Solder.  Pot  with  Safety  Lips. 

adopted  a  specially  designed  solder  pot  of  oval  shape  (fig.  5) 
which  has  the  advantage  that  there  is  space  for  the  solder  to 
faU  back  into  the  pot  as  well  as  for  the  hneman  to  use  his 
ladle  freely.  The  safety  Up  on  the  inside  of  the  pot  prevents 
the  solder  from  spilling  out  of  the  vessel  when  it  is  being 
raised  or  lowered  on  a  pole.  Another  advantage  of  this 
design  is  that  the  solder  cannot  be  lost  out  of  the  pot  as 
easily  when  it  is  cold  because  the  hp  projects  inwards  enough 
to  keep  it  from  falKng  out. 
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CORRESPONDENCE. 

Letters  recfived  by  m  after  6  P.M.  ON  TtTESDAY  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  nuiment.  No  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  dur  possetsion. 


The  Shorter  Working  Week. 


B. 


D. 


Day  shift.  Evening  shift.  Night  shift.  Spare  shift. 

Sun.      . .    8  a.m.— 4  p.m.      Off  duty  1  p.m.— 12  mn.    12  a.m.— 8  a.m. 

Mon.     ..    8a.m— Jp.m.      4  p.m.— 12  mn.      Off  dutv  12  a.m.— 8  a.m. 

Tues.    . .     8  a.m.— 1  p.m.      4  p.m.— 12  mn.      12  a.m.— s  a.m.    Oft  duty 
Wed.    ..    8  a.m.— 4  p.m.      4  p.m.— 12  mn.      12  a.m.— S  a.m.    Spare  duties 
Thurs...    8  a.m. — 1p.m.      4  p.m.— 12  mn.      12  a  m. — 8  a.m.    Spare  duties 
Friday..    8a.m.— 12  noon    4  p.m.— 12  mn.      12  a.m.— 8  a.m.    Spare  duties  and 

la  noon — 1  p.m. 
Sat.      . .    Off  daty  4  p.m.— 12  mn.      12  a.m.— 8  a.m.    8  a.m.— t  p.m. 

44  hom-s  48  hours  48  hours  48  hours 

In  the  above  shifts.  A  would  ^o  ofl  on  Friday  at  noon,  and  then 
come  on  eveninfr  shift  on  Monday  at  4  p  m. 

This  makes  three  weeks  of  48  hours  each,  .and  one  of  44  hours, 
or  a  47  hours  week  over  the  four. 

If  48  hours  IS  the  number  agreed  on,  then  A  wotild  have  to 
remain  on  until  4  p.m.  on  Friday,  which  would  make  48  hours 
each  week. 

I  may  state  that  these  shifts  are  being  worked  in  a  local  under- 
takjngr,  and  are  being  found  very  satisfactory  to  all  concerned. 

March  2l.vf,  1919. Scottish  Engineer. 

Overtime  for  Shift  Engineers. 

I  understand  that  an  att.empt  is  being  ma-de  to  introduce 
a  48-hour  week  by  the  E.P.E.A.  In  bringing  this  matter 
forward,  has  any  stipulation  been  made  as  regards  overtime? 
There  are  many  cases  in  which  through  sickness,  or  when 
a  man  leaves,  or  in  case  of  breakdown,  engineers-in-charge 
have  to  work  many  hours  over  the  maximum  4S. 

There  seems  to  be  a  feehng  among  certain  men  that  it  is 
infra  dig  to  receive  overtime.  I  have  in  some  cases  worked 
48  hours  in  four  days;  the  remaining  two,  or  thre<^.  days,  as 
the  case  may  be,  have  been  worked  for  no  payiiient  at  all. 
The  only  way  to  enforce  a  4S-hour  week  wiU  be  to  insist 
that  overtime  is  paid  at  time  and  a  half.  As  long  as  hours 
are  worked  for  which  no  payment  is  made  the  48-hour  week 
will  exist,  in  many  cases,  in  name  only.  You  cannot  stop  a 
supply  because  a  man  has  completed  his  48  hours  and  no 
other  man  is  available,  therefore  when  48  hours  have  come 
into  force  let  a  clause  be  added  stating  that  all  time  over 
48  hours  shall  carry  time  and  a  half.  Max.   Demand 


The  Control  of  Electricity. 

With  regard  to  the  proposed  change  in  the  method  of  con- 
trolling the  electrical  industry,  there  is  one  point  to  which  I 
think  it  is  necessan.-  to  call  immediate  attention.  Unless  cai-e 
is  taken  it  may  be  found  that  the  Bill  has  gone  through  Par- 
liament, and  before  long  we  may  find  that  everything  con- 
nected with  electricity  has  become  an  official  secret. 

It  may  be  quite  as  impossible  in  the  future  for  us  to  dis- 
cuss a  design  of  a  joint-box  or  to  criticise  any  sj^stem  of  sup-  • 
ply  as  it  is  for  men  in  the  Post  Office  or  other  Government 
Departments  to  give  voice  to  their  opinions.  For  in.stanoe. 
a  man  in  the  Post  Office,  who  wrote  to  the  Press  criticising  an 
installation  of  automatic  telephone  apparatus,  and  pointing 
out  its  defects,  would  immediately  lose  his  position.  This 
official  secrecy  is  the  cause  of  an  enormous  amount  of  ineffi- 
ciency in  Government  Departments.  It  results  largely  from 
tie  desire  of  rather  inefficient  managers  to  shield  themselves 
from  w-holesome  and  much-needed  criticism.  Furthermore, 
the  introduction  of  the  official  secret  method  into  electricity 
supply  would  mean  the  immediate  closing  down  of  the  elec- 
trical Press  so  far  as  electricity  is  concerned.  AH  our 
progressive  tendencies  would  be  slowed  down,  and  we  should 
be  put  in  the  position  of  waiting  to  see  whaj  other  countries 
did  before  we  adopted  any  big  development.  For  instance, 
the  automatic  telephone  txiuld,  no  doubt,  have  been  invented 
in  this  countrj-  had  there  been  opportunity  for  the  men  of 
the  Telephone  Department  to  use  their  brains.  As  it  was, 
we  had  to  introduce  it  from  abroad. 

The  obstacle  under  Government  controf  is  this :  .\  man 
has  an  idea.  H.j  puts  it  before  the  heads  of  departments. 
They  offer  to  take  it  up  provided  that  he  wiU  prove  that  it  is 
satisfactory.  He.  on  his  part,  is  unable  to  test  the  apparatus 
himself  as  he  has  no  facilities,  and  probably  no  money.  As 
a  result,  the  Department  waits  for  the  inventor  to  develop  it, 
and  the  inventor  waits  for  the  Department  to  give  facihties, 
and  in  the  end  nothing  is  done.  Incidentally,  as  the  I.E.E. 
Eeport  has  shown.  Government  Departments  think  it  a  good 
plan  to  let  a  man  spend  all  his  own  money,  and  a  lot  of  other 
people's  money,  in  developing  an  idea,  and  then  to  take  it 
fron\  him  without  payment.  In  this  way  the  inventive  faculty 
of  the  nation  has  been  largely  stexiUsed.  and  we  are  squander- 
ing million?  of  money  yearly  by  using  means  which  are  in- 
efficient, when  we  might  have  had  efficiency  had  we  en- 
couraged our  inventors.  How  are  we  to  meet  the  situation? 
Three  methods  of  dealing  with  it  arc  obvious : — 

First  of  all  we  must  maintain  our  rights  to  free  discussion, 
free  ciiticism.  and  free  investigation.  This  is  a  hard  task,  but 
not  impossible  We  must  also  with  it  maintain  our  free 
Press,  without  which  the  industry  would  lose ,  its  lifa  and 
beconae.lite  a  bird  in  a  museum.  du<*^-  and  dead  ijnd  a,  source 
of  disgust  to  the  onlookers.  ^  - 


Secondly,  we  must  introduce  a  research  department  on  a- 
big  scale,  whose  business  it  will  be  to  investigate  new  ideas 
and  to  develop  them  where  profitable.  To  make  such  a  re- 
search department  workable,  it  should  be  divided  under  at 
!ea.st  three  different  managements,  and  competition  should  be 
introduced  belueen  them  as  to  which  w-ill  produce  the  great- 
est number  of  successful  results  in  a  year.  This  will  prevent 
the  research  departments  from  degenerating  into  routine 
methods  under  which  the  managers  pride  themselves  on  their 
ix)wer  of  detecting  the  nigger  in  every  new  idea. 

The  third  item,  which  is  of  overwhelriiing  importance  to 
the  industn,',  is  that  some  means  must  be  introduced  whereby 
the  industry  may  make  its  voice  heard  in  the  Board  of  Con- 
trol. This  could  be  done  by  arranging  that  the  Board  of 
Control  shall  have  a  number  of  representatives  voted  on  it, 
very  much  as  members  are  voted  on  the  I.E.E.  and  I.M.E.A. 
Councils.  These  members  should  be  elected  lor  a  strictly 
hmited  period,  and  continual  rotation  should  be  enforced,  so 
that  it  will  not  be  possible  to  have  the  same  people  on  the 
Board  year  after  year.  By  this  meins  fresh  blood  wiU  be 
introduced  into  the  governing  department  every  year  which 
will  help  to  prevent  it  getting  unduly  tied  up  with  red  tape. 

Many  of  us  fear  that  the  new  control  will  mean  the  intro- 
duction of  red  tape,  but  a  little  care  now  may  do  much  to 
reduce  the  strangling  power  of  that  all-toc^prevalent  sup- 
pressor of  energy.  £_  jyj_  p_ 

March  QQth,  1919.     

The  Re=settlement  of  Officers. 

WTiile  thanking  you  for  your  generous  appreciation  of  the 
work  of  the  young  officers  in  the  war,  wiU  you  kindly  allow 
me  to  add  a  few  words  to  yours  with  regard  to  the  letter  of 
"Fed-up"  published  in  your  issue  of  March  14th?  The 
coiTespondent's  grievance,  under  cover  of  which  he  vents  his 
feelings  upotb  those  under  whom  he  has  served,  arises  from 
a  lack  of  knowledge  of  the  subject  on  which  he  writes.  The 
Ministry  of  Labour,  in  its  booklet  on  "  The  Ee-settlement  of 
Officers "  (Reconstruction  Problems  1'2),  clearly  states  that 
the  term  "  officer  "  is  therein  used  in  a  broad  sense  to  denote 
not  only  commissioned  officers,  but  also  men  sexving  in  the 
ranks  of  like  educational  qualffications,  and  that  any  man 
who  has,  or  considers  he  has.  high  educational  or  technical 
qualifiKitions  is  at  liberty  to  till  and  forward  the  same  form 
as  used  by  officers  (.\.F.  ZI.3),  and  wiD  receive  the  same 
opportunities  for  civil  employment  as  an  officer. 

All  officers  are  famihar  with  the  man  in  the  ranks  who, 
unable  to  obtain  his  commanding  officer's  nomination  for  a 
commission,  usually  for  the  best  of  reasons,  becomes  a  man 
with  a  grievance  and  a  stirrer-up  of  discontent  and  discord 
amongst  his  feUows.  The  assertion  that  commissions  were 
less  easily  obtained  in  the  early  stages  of  the  war  than 
latterly  is  without  foundation;  in  fact,  the  reverse  is  the 
case.  During  the  past  three  years  a  candidate,  even  after 
nomination  by  his  commanding  officer,  only  obtained  hia 
commission  after  some  months'  hard  training  in  an  Officer 
Cadet  Battahon,  followed  by  a  stiff  oral  and  written  exami- 
nation, whilst  in  the  first  few  months  of  the  war  many  men 
obtained  commissions  direct  with  Uttle  or  no  previous  mili- 
tary experience. 

While  admitting  that  most  officers  have  at  one  time  or 
another  received  credit  for  work  carried  out  by  those  under 
them,  two  years'  experience  of  a"  more  active  Front  than 
.'Uesandria  has  taught  me  that  an  officer  who  always  leans 
on  those  under  him  will  fare  badly.  There  is  also  no  doubt 
who  bears  the  responsibility  for  bad  work  or  work  left 
undone.  j  r.e.  Subaltern. 

Prance,  March  nth,  1919. 


The  Importance  of  the  Home  Market. 

With  reference  to  your  report  of  the  speech  of  Sir  Arthur 
Steel-Maitknd  at  the"  Leeds  Ltmeheon  Club,  I  note  he  stated 
that  it  was  clear  that  if  we  do  not  manufacture  for  other 
countries  there  wiU  be  nothing  for -us  to  do  but  starve;  but 
surely  he  has  been  mis-reported?  What  about  nian-ufactur- 
ing  for  ourselves,  and  where  is  the  advantage  of  manufac- 
turing for  the  market  of  others  in  prefer jnce  to  our  own? 

Surely,  it  is  undeniable  that  as, goods  are  paid  for  by  goods, 
for  everything  we  export  we  import  something,  and  that  a 
larger  market  for  one  manufacturer  exporting  is  offset  by  a. 
small  market  for  another  manufacturer  who  might  have  made 
what  we  imported.  No  nation  can  therefore  have,  a  larger 
market  than  its  own,  and  its  total  market  is  exactly  equal 
to  its  own  production.  Therefore,  we  shall  starve  if  we  do 
not  produce,  but  a  nation  can  lose  by  export  as  well  as  gain, 
and  it  only  gains  by  export  when  its  cost  of  production  foi" 
the  exported  article  is  less  than  would  have  been  that  for 
the  imported  article. 

Further,  the  economists  have  failed  to  reahse,  and  the  Gov- 
ernment apparently  also,  that  the  cost  of  production  is 
merely  the  necessaries  of  life  of  the  workers,  so  that  the 
fewer"  workers  necessary  to  produce  a  given  value  the  better. 
A  nation  which  exports  the  products  of  unskilled  labour,  that, 
is  a  large  number  of  workers,  and  receives  in  exchange  tie 
products  of  skiDed  labour,  or  a  smaller  number  of  workers, 
loses  on  every  tiansa/ction.. 

Engineering  &  .\rc  Lamps,- Ltd. 

,   ,     J.    .?      HfCHT      Plrpz-^O' 

-•    .\lbans,  .¥oTc/i  2U*|  1919. 
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5,012.    "  Switches   or  apparatus    (or  controlling   electric    batteries."     Accles 
AND   Shklvoke  \-   H.   F.    bTEVENTON.      Kcbruarv  28lh. 

5.0<kl.    "  ConLact-breakcrs  tor  ignition  devices."     G.  P.  Tuoupson.     Febiu- 
ary  2«lh. 

5.04?.    "  Radio  communication."     Connecticut  Telephone  &   Electtkic  Co. 
February   28th.      (U.S..^..   .March    23rd,    1918.) 

'"  Portable  electric  lamps."     Chloride  Electric.xl  Storage  Co.   and 
February  28t)i. 
Disinfecunl    mouthpiece    for    telephones."     G.    Flinck.      February 


H.   Uean 

5.061. 
28th 


•M'J. 


'  Electrically  heating  metal  rings  or  bands."     H.  S.  Binns.     Ma 


5,130.    "  Collector   for   electrical    machines  "     E.    Bolton.     March    1st. 
.■».156.    "  Starting  mechanism    for  internal-combustion   engines."     Soc.  Oph- 
riNE    EI-LETRo-Meccaniche.      March    1st. 
5,173.    "  Electric   door-opener."     S.   A.    Si  vmmwitz.     March    3rd. 
5.185.    "  .Apparatus    for  cutting    and    welding    metals    by    the   electric   arc." 

C.  G.   CONRAOI.     March   3rd. 

5.187.    "  .Apparatus  for  the  deaf  and  attachment  to  telephone  circuits."     C. 
Kahn.     March   3rd. 

5,196.    "  Electric    lampholder    and    ewitdi    combined."       A.    E.    .Alexander. 
March   3rd. 

"  Electric   lampholders."     G.   OeSCM  &    R.   Stirnemann.      March   3rd. 
"  Electric  furnaces."     G.    Marriott.     .March  3rd. 

5,216.    "  Connectors    for    electrically-operated    or    heated    devices."      C.    H. 
Collins,  H.  F.  Coluns  &  C.  Pitcher.     March  3rJ. 

5,235.    "  Electrical  apparatus."     A.   R.  Ancis.     .March  3rd. 

5,25".     "  Electric  signalling    on    railwa\s.*"      .A.    SpooNER.     March    3rd. 

5,270.    "  Railwav  traffic-controlling  systems  "     -McKenzie.  Holland  &  West- 
iNCHOLSE  Power  Signal  Co.     March  3rd.     (U.S.A..   March  4th,  1918.) 

5,308.     "  Light     intensiher     for     inetal-filanient      electric     lamps."         E.     F. 
R.   Roberts.     March  4th. 

5,317.    **  Attachment    for    pocket    lamp    ca&es    to  indicate    condition    of    bat- 
ten-.'"     G.  Rathbone.     March  4th.  * 

5,^.     "  .Multiple    electrical    conductor    for    internal     wiring    of    buildings." 

D.  S.   Ml-nro.     March  4th. 

5,382.    "  Electrically-controlled,    &c.,    brakes  for    railway    vehicles."      E.    R. 
Smith.     March  4th. 
5.387.    "  Ignition  devices  for  explosion  motors."     G.  Galliano.     March  4th. 
5,389.    "Frequency    transformer."     M.  D.    Dimitrievitch.     March  4th. 

5.394.  "  Heating   and   ventilating   apparatus."      E.    Hancock   (R.  Hancock). 
March    4th. 

5.395.  "  Ignition 
WORKS,  Ltd.,   *    ~ 

5.396.  "  Holders  for   incandescent 
G.  E.  Tate.     March  4th. 

.5,412.     "  Magneto  coupling."     C.    F.    Beer  &  W.   J.   Brown.     March   5th. 
5,413,    "  Dynamos."     J.   Glazebkook.     March   5th. 

5,438.    "  Matrix    for    manufacture  of  plates  by    electro-deposition."       S.    C 
CowpER-CoLES.     March  5th. 

5,461.    "  Electric  contact  device."     A.  C.   E.  Hojgaard.     March  5lh.     {Gei 
many,   March   9lh,  1918.) 
5,463.     "  Dvnanio-electric      machines."        I.     j.      Lineeaugk.        March      5tl 
Mareh   6th,    1918.) 

"  Dynamo-electric     machines."       J. 
March  6th,  19l!j.) 

"  Electric    furnace    control    apparatus.' 
(Geniral    Klectric    Co.,    U.S.A.)      March    5th. 
5,494.    "  Electric  switches  for  lighting,  &c."    Benjamin  Electric,  Ltd.,  &  G. 
Campbell.    March  5th. 

Sparking  plugs."     G.  Signorini.     Maich  5lh. 
Magneto  motor."     D.   Suchostawer.     March  5th. 
Electric      motors."        Etablissemekts 
ovember  19th,   1918.) 
Disinfecting     devices     for     telephones. 
Young.     March  5th. 


ntrol    for    int'^rnal-combustion    engit 
WvAir.      March   4th. 

electric   lamps."     F. 


"     Light  Steel- 
Monkhouse  and 


(L-.S.A. 

5.464. 
(U.S.A. 

5,465 


3,502. 
5,504. 
5,505. 


AM.         March      5th. 
British    Thomson-Houston 


Crcxthat.        March    5th. 


speaking     tubes,     &c 


'  Electric  hand   lamp."     M. 


'  Ele 


W.   S.    De: 
Johnson 


J.   Raking  &  T.  Tavl 
.      .March  6th. 
Nfarch  0th. 
Hole.      .March 


March   6lh. 


British    Thomson-Houston 
British    Tho.msos-Houston 


5.559.     "  Spark   plug; 

5,.573.     "  Electric    smelting     furnaces."      I.     Hole.       .March     6lh.       (No 
April  llth,  1918.) 

5.574.  "  Wireless    signalling    systems." 
((ieiveral   Electric  Co.,    U.S.A.)     March  6th. 

5.575.  "  Electric    motor-control    systems."      Bri 
(General   Electric  Co.,*  U.S.A.)     March   6th. 

j.lill.  "  Relay  oscillograph,  telegraph,  telephone,  a'utomatic  current  or 
tension  regulator,   &x."     F.   A.   Johvsen   &  K.   Rahbek.      March   6lh. 

5,617.  "  Electrically-operated  engine  starters  for  self-propelled  vehicles,  &i:." 
V.  J.  Gill.     March  6'th. 

5,621.     "  Electric   light   fittings."     E.    Rawcliffe.      .March   6ih. 

5.624.  "Means  for  controlling  or  regulating  dvnamo-electric  machines." 
TowELL  &  Hanmer,  W.  A.  Shepherd  &  F.  E.  Wilson.     March  6th. 

5.625.  "  Electrical  machines  lor  starling,  lighting,  an<l  ignition  of  motor 
\.fhicles,"     Powell  &  Hanmer,  W.  A.  Shepherd  &  F.  E.  Wilson.     March  6th. 

5,637.  "  Switch  or  cut-out  for  electric  starters  of  motor  vehicles."  Powell 
.\sD  Hanmer,  W.  a.   Shepherd  &   F.   E.   Wilson.     .March  6th. 

5,630.    "  Portable  clec'ric  lamp."     J.  Canning.     March   6th. 

5,633.  "  Method  of  localising  faults  on  electric  mains  and  switching  on  of 
^^^e'?t    lamps."     E.   J.   Walsh.      March   7th. 

5,639.  "  Electric  magnetic  rings,  bracelets,  thimbles,  &c.,  and  manufacture 
of  same."     R.  C.  Roden.     March   7th. 

5.650.  "  Sparking  plugs  for  internal-combustion  engines."  B,  Carter  &  J. 
Suckling.     March   7th. 

5,667.  "Wireless  telegraphy,  Sc,  control  systems."  M.  Compare  &  CoM- 
iMRRi  Wireless  Control  Syndicate.     March  7th. 

5,679,    "  Incandescent  electric  lamps,  &c."     W.   E.  Corrigall.     March   7th. 

5,698.    "  Electrolysers."     G.  C.    Hepburn.      March    7th. 

5,700.  "  Ignition  magnetos  for  internal-combustion  engines."  J.  H.  Cham- 
bers &  H.  Lucas.     March  7th. 

5,706.  "  Electric  storage  cells."  C.  J.  V,  Ferv.  March  7th.  (Franc*-. 
.\pril   30th,   1917.) 

5,708.  "  Sparking  plugs."  G.  Redini.  March  7th.  (Italy,  March  7iS, 
1918.1 

5.710 


'  Electr 
.    16th.  1917.) 
5.736.    "  Electric  prin 
Western   Ell       '     " 


.E.      March    7th.    (France, 
-Western    Electric    Co. 


ufacture  of  carbon  electrodes."    C.  H. 


5,764. 

5,765.     "  Heating  or  cooking   by   electric   energy. 
8th.     (Norway,  March  9th.   lOiS.*' 

5.7(J6.  "Sparking  plugs  for  internal-combustio:i  engines."  H.  F.  Hots- 
wORTHV.    March  8th. 

5.782.  "Sparking  plugs."     H.  Colev.     March- 8th. 

5.783.  "  Process  for  production  of  zinc  battery  elements."  S.  O.  Cowpkk- 
CoLES.      March  8th. 

5.789-  "  Hvjienic  devices  for  mouth-  or  earpieces  of  telephones,  speaking 
tubes.   Sc."     f   Cl-iv.     March  3th. 

5.810.  "  Earth  coon^cuon  for  di^patit>g  eieotrte-charges."-  -Et-IsWerwood. 
March  8tfc, 

5.819.    '•  Incandescent  eleMric  lajnps."     G.   Hookham.     Marck   Stb. 

5.826.    ■'  El»ctric  lamp  fittings."    F.  W.  Evake  &  T.  W.  Greaves.     March 


gth. 


5.651.  "  Method  of  actuating  automatic  electric  brakes  for  Ulking- 
machines."     J.   S.   Lester.      March    10th. 

5,ai6.     "  Miners'   electric   .safety    lamps."      B.    ToTTV.      March   lOlh. 

5.863.     "  Portable  electric    lamps."     J.   Tweedib.      M.irch    lOtli. 

5.883.    "  Electric    igniter."     W.  W.    Partington.      March   lOth. 

5.894.    "Electric    furnaces."      F.I.A.T,    Soc,    Anon,      March    10th       ili 
November  2nd,  1918.) 

5.910.  "  Method   of   collecting  current   in   high-speed   electrical    machin•■^^ 
E.  N.  Pink.     March  lOlh. 

5.911.  "  Rotors  for  disk-tvpe  homooolar  or  acyclic  generator."  E.  .\ 
Pink.     March  10th. 

5.925,    "  Telephonograph."     H.   Ullmann.     March    10th. 

5.929,    "  Electric    switches."         Benjamin     Elbctric,    Ltd.  March    10th. 

(U.S.A..  July  3rd,  1918.) 

5,931,  "  Electric  furnace  for  heating,  annealing,  or  melting  metalli'- 
materials."  Stabilimenti  Bi.\k-Ing.  .A.  Pol'CHAIN.  March  10th.  (Italy.  March 
9th.  1918.) 

5,955,    "Sparking    plugs."     L.   S.   Clark.      March    lUh. 

5,9(j4.  "  Electric  lamps  for  motor  vehicles,  &c."  G,  A.  Edman.  Marcli 
llth. 

5,998.  "  High-speed  interrupter  for  induction  apparatus."  A.  E.  Dean. 
March  Uth. 

6,001.  "  Transmission  gear  and  bracket  for  magnetos  of  motor  vehicles." 
E.    R.    R.   Chilcott,     March   llth. 

6.004.    "  Electric  adapter   switch."    T.   W,   Bennett.     March   Uth. 

6.016.  "  Telephonic  intercommunication  systems."  M.  S.  Conner  &•  A.  K. 
Kahl.     March   llth. 

6,024.  ,"  Sttjp-bv-step  mechanism"  for  electric  motor  starters."  i;.  C.  Gar- 
rard, A.   H.   Railing  &  W.   Wilson.     March   llth. 
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WAR    INDEMNITY     IN     ELECTRICAL 
MACHINERY. 

It  is  highly  probable  that  the  war  indemnity  which 
Germany  will  be  reciuire^,  by  the  Treaty  of  Peace  to  pay  to 
the  Allies  will  consist  partly  of  money,  -ivith  payments 
extended  over  a  number  of  years,  and  partly  of  goods  or 
manufactures  or  constructions  in  some  form  or  other.  It 
has  to  be  borne  in  mind,  however,  that  if  Germany  can 
obtain  the  necessary  raw  materials,  any  orders  given  tx) 
that  country  for  manufactures  will  tend  to  assist  in  the 
industrial  reconstruction  of  the  nation  :  and  this  assump- 
tion also  applies  to  the  requisitions  which  will  be  made  for 
the  delivery  of  goods  as  partial  liquidation  of  the  indemnity. 
It  should,  therefore,  be  in  the  interest  of  the  Allies  to 
demand  payment  in  money  as  far  as  possible,  distributed 
over  a  series  of  years,  and  to  accept  manufactures  to  a 
minimum  extent,  except  in  so  far  as  they  can  be,  mainly  or 
exclusively,  produced  from  raw  materials  existing  in  the 
country — or,  better  still,  to  require  the  surrender  of  the 
raw  materials  themselves,  which  the  Allies  could  transform 
into  finished  products.  On  the  other  hand,  the  Allies 
control,  directly  or  indirectly,  various  raw  materials  which 
are  necessary  for  the  rehabilitation  of  German  industries  : 
and  it  is,  therefore,  desii-able  that  the  tonnage  of  these 
allotted  to  Germany  should  not  unduly  exceed  the  quantities 
needed  for  the  production  of  those  manufactures  which 
that  country  will  be  called  upon  to  supply  as  part  of  the 
indemnity,  leaving  to  the  discretion  of  the  Allies  the 
tjuestion  of  future  supplies  after  the  delivery  of  the  manu- 
factures, which  will  be  specified,  has  been  completed.  It 
is  by  no  means  the  duty  of  the  Allies  to  assist  (Jermany 
beyond  the  stage  represented  by  the  satisfaction  in  full  of 
the  claims  which  will  soon  be  set  forth  in  concrete  form. 

We  feel  constrained  to  make  the  preceding  remarks  by 
reason  of  the  fact  that  an  influential  French  contemporary, 
in  the  course  of  numerous  articles  dealing  with  the  war 
indemnity,  demands  the  delivery  of  enormous  quantities  of 
coal,  potash,  iron  and  steel,  railway  permanent-way 
material  and  rolling  stock,  ships,  electrical  machinery  and 
apparatus,  mechanical  eijuipment.  chemical  products, 
motor-cars.  &c.  It  is  pointed  out  that  Germany  exported 
electrical  machinery  and  plant  in  191.S,  of  the  then  value  of 
the  equivalent  of  £14,500,000,  of  which  generators,  motors, 
transformers,  Ac.,  represented  £2,800,000  ;  cables, 
£1,'.».')0,000  :  telephones,  £450,000  ;  apparatus  for  lighting, 
electrolysis,  and  the  transmission  of  power,  £3,700,000  ; 
and  measuring  instruments,  £1,200,000  ;  whilst  the 
balance  was  constituted  by  other  plant.  Under  these 
rircumstances  it  is  suggested  that  the  German  electrical 
industry  would  be  able  to  deliver  to  France  the  machinery 
necessary  for  the  equipment  of  those'  waterfalls  which  are 
not  yet  litiliged,  for  new  generating  stations,  and  for  the 
multiplication  of  the  tramways  and  the  conversion  of  the 
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railways  to  electric  tnwtion.  The  hydro-electric 
works  in  France  prior  to  hostilities  only  rejiresented 
750,000  H.P.,  which  has  scarcely  been  doubled  during;  the 
war,  whereas  it  is  contended  that  the  water-power  used  for 
electrical  purposes  really  oujrht  to  amount  to  10,000,00(1  h.i*. 
It  is.  therefore,  argued  that  the  indemnity  in  electrical 
machinery,  plant,  and  apparatus,  should  reach  hundreds  of 
millions  of  francs,  if  not  milliards  of  francs. 

It  is  certainly  desirable  for  the  Allies  to  secure  full  and 
adequate  compensation,  and  although  a  considerable 
tonnage  of  coal  and  iron  and  steel  is  already  being  pro- 
cured from  Germany,  it  is  advisable  for  the  reasons  given 
for  the  Allies  not  to  accept  any  manufactures  other  than 
those  which  are  absolutely  essential  for  their  purpose.  By 
all  means  let  us  have  what  is  necessary  in  manufactures, 
but  we  should  refrain  from  any  steps  which  would  facilitate 
the  industrial  regeneration  of  the  enemy  and  pave  the  way 
for  the  war  of  revenge  which  the  industry-controlling  classes 
are  said  already  to  cherish  either  on  the  account  of 
Germany  alone,  or  in  conjunction  with  Russia  in  the 
future. 

Since  the  preceding  observations  were  written  it  has 
transpired  that  (iermany  is  to  be  permitted  to  export  certain 
classes  of  goods  as  a  result  of  the  further  agreement  which 
was  reached  at  Brussels  on  March  l-tth.  This  agreement 
applies  only  to  the  period  of  the  Armistice,  and  the  financial 
proceeds  derived  from  the  exports  will  be  devoted  to  the 
payment  for  the  food  products  which  the  Allied  Govern- 
ments have  undertaken  to  supply  to  Germany.  According 
to  the  official  statement  on  the  question  issued  by  the 
Supreme  Economic  Council  at  Paris,  the  permissive  exports 
concerned  under  the  agreement  include  coal,  dye  stuffs, 
certain  classes  of  iron  and  steel  and  electrical  and  certain 
other  types  of  machinery.  The  Allied  Governments  have 
the  option  of  purchasing  two-thirds  of  the  quantity  or 
value  of  the  merchandise  or  manufactures  to  be  exported, 
whilst  the  remainder  can  be  disposed  of  as  Germany  may 
desire.  In  both  cases,  however,  the  values  or  credits 
receivable  will  be,  as  already  mentioned,  applied  to  the 
liquidation  of  the  account  for  food  supplied.  It  is  under- 
stood that  the  prices  to  be  paid  in  the  case  of  Allied 
purchasers  will  be  arranged  between  representatives  of  the 
Allies  and  those  of  Germany  at  Cologne.  We  have  care- 
fully perused  the  last  issues  of  an  influential  French  con- 
temporary in  order  to  ascertain,  if  possible,  whether  any 
additional  light  could  be  thrown  upon  the  (juestion  of  elec- 
trical and  other  machinery  comprised  within  the  list  of 
permissive  exports,  but  have  seen  no  further  information  on 
the  problem  ;  nor  have  we  found  any  statement  dealing' 
with  the  subject  in  the  (Jerman  newspapers,  down  to  the 
present  time. 


I'hancc 


The  perennial  discussions  as  to  the 
"c'i"^  relative  merits  of  gas  and  electricity 
remind  us  of  the  ancient  problem  :  Why 
does  a  tub  full  of  water  not  o^■erflow  when  a  live  fish  is  put 
into  it  'i  This  remarkable  phenomenon  was  gravely  argued 
by  the  sages  until  some  highly  practical  but  imsophisticated 
fellow  tried  the  experiment. 

In  very  much  the  same  way  we  are  solemnly  informed 
from  time  to  time  that,  according  to  calculations,  co\-ering 
sheets  of  foolscap,  electricity  is  so  unsuitable  a  medium  for 


lighting,  heating,  and  cooking,  that  it  stands   no 
whatever  in  comparison  with  gas. 

We  do  not  wish  to  make  invidious  comi)ari8ons  ;  we  are 
not  in  the  lesist  concerned  to  decry  the  merits  of  gas — in 
these  days  we  are  all   out  for  harmonious  co-operation,  not 
for  conflict — but  we  cannot  be  expected  to  stand  aside  when 
an  uiiproNoked  onslaught  is  made  upon  our  industry.    Sucl 
an  attiu'k  was  made  by  Sir  Dugald  Clerk,  as  briefly  reported  ii 
our  last  issue,  and  he  Wiis  backed  up  by  Lord  Moulton,  who' 
even  went  so  far  as  to  advoi-ate  the  use  of  small  gas  engines 
for  domestic  purposes — the  limit  of  hardihood.  The  aniazinf 
thing  is  that,  like  the  sages  of  old,  these  gentlemen  gave  no 
heed    to    realities,   but   limited    their    mental    vision    to 
abstractions.     \Yhnl  arc  the  faiis  .' 

There  is  no  need,  in  this  case,  to  go  away  and  try  experi- 
ments— the  facts  are  clamant,  obtrusive,  inexorable.  Above 
all,  they  are  reflected  ///  the  qimi-icrbi  (irro>t?i/s—t\u;  most 
convincing  of  all  arguments.  Where  electric  lighting  is 
substituted  for  gas  lighting,  the  cost  is  less,  and  the  service 
better  ;  where  electric  cooking  is  substituted  for  gas 
cooking,  the  cost  is  about  the  same,  and  the  I'ooking  far 
better  done  ;  where  electric  heating  is  used,  the  cost  is 
certainly  gi'eater  than  with  ga.s,  but  nothing  like  as  much 
as  I'alculations  would  show,  and  as  Col.  Crompton  pointed 
out,  the  benefits  are  far  greater.  The  reason  is  that  in  each 
case  the  work  is  done  by  electricity  far  more  rffirii'nlh/  than 
with  gas — much  less  electricity  is  used  than  paper  calcula- 
tions indicate.  It  is  a  matter  in  which  experience  ])roves 
the  case  in  the  face  of  the  most  elaborate  arguments  and 
computations. 

But  what  about  motive  power 't  Sir  1  )ugald  wisely 
touched  upon  this  lightly — his  case  for  gas  would  have 
been  ruined  if  he  had  done  otherwise.  We  make  bold  to 
say  that  electrical  motive  power  was  one  of  the  chief  factors 
in  winning  the  war.  Let  those  who  would  question  this 
statement  go  to  Sheffield,  Birmingham,  Manchester — any 
industrial  town  :  or  to  the  ilinistry  of  Munitions  :  and  ask 
"  What  did  Elet^tricity  do  in  the  Great  War  ? "  The 
enormous  increase  in  the  output  of  electrical  energy  in 
itself  tells  the  story,  which  moreover  is  put  into  the  plainest 
language  by  the  three  official  reports  on  the  Electrical 
Trades  after  the  War,  and  Electric  Power  Supply.  It  is 
much  too  late  in  the  day  to  try  to  depose  electricity  from 
its  position  of  unquestionable  suf)eriority. 

The  weak  point  of  the  electrical  case  is  the  waste  of  by- 
products, including  heat,  with  which  it  is  at  present  almost 
always  associated,  and  here  is  the  point  at  which  the  elec- 
trical and  gas  interests  should  collaborate.  Each  has  its 
proper  place  and  appropriate  uses  ;  there  is  nothing  to  be 
gained  by  internecine  warfare — let  peace  and  co-operation 
prevail  here  also,  for  the  good  of  the  State,  and  let  us  have 
done  with  misleading  academic  disputations. 


Shackles  on 
Trade. 


It  was  scarcely  to  be  expected  that 
"^emoying  the  anything  absolutely  definite  would  be 
forthcoming  from  the  questions  put  and 
the  statements  made  in  Parliament  con- 
cerning the  future  regulation  of  this  country's  exports  and 
imports.  This  remark  is  not  made  wholly  in  a  spirit  of 
adverse  criticism.  We  are  not  going  to  revive  the 
talk  of  "  Dilly  and  Dally."  One  problem  which  the 
authorities  have  to  face  is  what  goods,  raw  or 
semi-manufactured,  needed  in  our  industries,  should  be 
allowed  free  entry  immediately,  and  what  goods,  semi- 
manufactured or  wholly-manufactured,  likely  to  compete 
with  a  struggling  British  industry,  should  be  kept  out,  at 
any  rate,  until  the  industry  is  firmly  established.  Elec- 
trical manufacturers  will  realise  probably  more  vividly  than 
any  others  the  complicated  nature  of  this  problem.  It 
is  encouraging  to  learn  that  the  President  of  the  Board 
of  Trade  has  now  decided  that  the  Advisory  Council, 
which  was  set  up  some  time  ago  at  the  War  Trade 
Department,     to    advise    him    on     import    and    export 
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restrictions,  should  be  formed  into  a  sort  of  Commission, 
and  be  reinforced  by  the.  addition  of  representatives  of  all 
interests.  This  step  has  been  taken  none  too  early,  seeing 
that  the  Armistice  was  signed  more  than  four  months  ago. 
However,  Mr.  Bridgeman  hoped  the  Commission  would  sit 
"  continuously,"  and  we  believe,  in  fact,  that  the  Com- 
mittees into  which  it  has  formed  itself  are  sitting  almost 
daily,  reviewing  all  the  imports  now  restricted,  as  well  as 
the  other  imports  into  the  ITnited  Kingdom,  with  a  view  to 
recommending  a  percentage  of  the  normal  which  is  to  bo 
admitted.  We  trust  that  the  results  of  these  recommend- 
ations will  soon  be  made  public,  so  that  manufacturers  and 
merchants  may  know  how  they  are  likely  to  be  placed 
during  the  transitional  period.  In  the  meantime,  they  have 
to  be  content  with  the  promise  that  no  import  restrictions 
shall  be,  or  shall  continue  to  be,  imposed  on  goods  coming 
from  any  part  of  the  Empire  without  the  special  consent  of 
the  Cabinet,  that  raw  materials  required  for  our  industries 
shall  now  be  admitted,  free  of  restriction,  and  that  semi- 
manufactured articles  which  are  necessary  as  material  for 
the  manufactures  of  this  country  are  to  be  admitted  free 
from  restrictions,  except  so  far  as  they  are  produced  by 
industries  which  it  is  essential  to  foster  in  this  country,  and 
which  require  shielding,  in  which  case  they  will  be 
restricted  ;  and,  finally,  that  manufactured  articles  shall 
be  subject  to  restriction  when  not  necessary  for  consumption 
in  this  country.  As  regards  the  period  of  any  restriction 
which  may  be  in  operation.  Sir  A.  Geddes  has  stated  that 
this  is  not  to  be  extended  beyond  September  1st  without 
further  review.  Such,  then,  is  as  much  as  we  know  about 
the  import  problem. 

As  regards  exports,  we  welcome  the  relaxations  of  pro- 
hibitions which  are  announced  almost  daily,  and  we  acclaim 
Mr.  Bridgeman's  statement  that  the  Board  of  Trade  i^  at 
present  considering  how  it  is  possible  to  reduce  the  pro- 
hibited list  to  the  lowest  possible  dimensions.  We  have 
seen  no  good  case  made  out — other  than  Blockade  reasons — 
for  retaining  control  over  exports,  and  let  us  hope  that 
means  will  be  arrived  at  in  Paris,  without  delay,  for 
removing  all  hindrance  on  export  trade. 


wireless  telegraphy — despite  the  poisonous  interference  of 
the  politicians— this  country  has  always  led  the  world  ;  no 
means  should  be  left  unutilised,  not  only  to  maintain  that 
position,  but  also  to  increase  our  advantage  ;  and  the  first 
step  to  be  taken  is  undoubtedly  to  enlist  the  interest  and 
activities  of  the  amateur  in  wireless  research. 


The  value  of  the  services  rendered  to 

Telegraphy^fter  ^^^    ^^^^^    °^     civilisation    by    wireless 

the  War.         telegraphy  during  the  war  can  hardly  be 

exaggerated.     What  position  will  it  hold 

in  the  future  ?  and  what  part  will  the  amateur  be  permitted 

to  play  in  its  development  and  use  ? 

Before  the  war  a  system  of  licensing  and  inspection  by 
the  Post  Office  authorities  was  in  force,  which  allowed  to 
amateurs  a  reasonable  degree  of  freedom,  whilst  maintaining 
a  very  necessary  surveillance  over  their  operations.  As 
Mr.  Marconi  recently  pointed  out,  not  only  was  wireless 
telegraphy  in  great  part  created  by  amateur  workers,  but 
also  the  latter,  when  war  broke  out,  were  able  to  place  at 
the  disposal  of  the  Admiralty  and  the  War  Office  a  body 
of  experience  and  enthusiasm  which  was  of  the  greatest 
value  to  the  nation.  Obviously  steps  should  be  taken  to 
ensure  that  if,  unfortunately,  such  another  emergency  should 
arise,  a  similar  reserve  of  skilled  operators  would  be  avail- 
able ;  it  costs  nothing  to  the  State,  while  it  is  constantly 
in  readiness  for  immediate  utilisation.  We  very  gladly, 
therefore,  support  an  appeal  which  was  published  in  the 
March  issue  of  the  Wireless  World,  urging  that  the 
restrictions  which  at  present  absolutely  bar  the  amateur 
worker  from  riding  his  hobby  shall  be  removed  at  the 
earliest  possible  moment.  As  our  contemporary  points  out, 
the  number  of  persons  interested  in  the  subject  has 
immensely  increased  since  1914  :  if  their  enthusiasm  can 
be  kept  alive,  it  will  constitute  a  priceless  asset — and  the 
only  way  by  which  this  can  be  accomplished  is  by  according 
them  liberty  to  experiment,  of  course,  under  suitable 
regulations. 

In  this  connection  we  were  very  pleased  to  publish,  last 
week,  the  announcement  that  the  Institution  of  Electrical 
Engineers  had  taken  active  steps  to  provide  full  opportunity 
within  its  organisation  for  discussion  of  the  subject  and  for 
the  dissemination  of  the  greatly  extended  knowledge  which 
has  been  gained  during  the  war.     It  is  admitted  that  in 


Trade  Union 
Amenities. 


The  decision  of  Mr.  Justice  Astbury, 
in  the  recent  case  of  Valentine  v.  Hyde 
and  Howard  (see  the  Times  Law  Reports, 
Vol.  XXXV,  p.  HOI),  ought  to  encourage  employers  not  to 
submit  tamely  to  the  dictates  of  a  Trade  Union.  His  Lord- 
ship held  that  where  members  of  a  Trade  Union  threaten  a 
fellow-employe,  who  is  a  member  of  another  Trade  Union, 
that  they  will  obtain  his  discharge  unless  he  joins  a  Trade 
Union  different  from  the  one  to  which  he  belongs,  and 
where  they  exercise  moral  intimidation,  undue  influence, 
and  coercive  pressure  upon  the  employer  to  attain  that 
object,  such  threats  are  an  unlawful  interference  with  the 
rights  of  the  employer,  and  the  pressure  exercised  on  the 
employer  amounts  to  an  unlawful  interference  with  the 
rights  of  his  employe  which  is  actionable  at  common  law 
and  is  not  protected  hj  Sec.  3  of  the  Trades  Disputes  Act, 
1  DOC. 

The  evidence  showed  that  the  defendants,  in  their  capacity 
of  secretaries  of  some  unions,  both  wrote  to  the  plaintiff's 
employer,  and  called  upon  him  with  reference  to  his  further 
employment  of  the  plaintitf.  Xo  threat  or  warning  was 
uttered,  but  following  on  the  visit  the  plaintiff's  employer 
informed  him  that  if  he  and  some  other  workmen  did  not 
join  the  defendants'  Union,  he  would  dismiss  them.  As 
the  plaintiff  refused  to  join,  he  was,  in  fact,  dismissed,  but 
the  dismissal  was  suspended  pending  the  result  of  the 
application  for  an  injunction,  which,  as  we  have  seen,  was 
granted  by  the  Judge. 

It  is  to  be  observed  that  the  litigation  in  this  case  was 
between  a  workman  and  a  Trade  Union — not  between  an 
employer  and  a  Trade  Union.  Suppose  that  the  defendants 
had  said  ;  "  I'nless  you  dismiss  him  (the  plaintiff)  we 
shall  call  your  other  men  out.''  Would  an  action  have  lain 
against  the  Union  ?  Upon  the  authority  of  Mr.  .Justice 
Astbury's  judgment,  it  would  certainly  lie  at  the  suit  of  the 
workman  :  but  would  it  lie  at  the  suit  of  the  employer  .' 
That  is  where  the  Trades  Disputes  Act,  IDOG,  seems  to 
come  in.  Were  he  to  bring  an  action  to  prevent  his  men 
being  called  out,  that  would  be  an  attempt  to  obtain 
redress  for  something  done  in  furtherance  of  a  trade 
dispute  which  (to  use  the  words  of  Sec.  3  of  that  amazing 
piece  of  legislation)  "  is  not  actionable  on  the  ground  only 
that  it  induces  some  other  person  to  break  a  contract  of 
employment  or  that  it  is  an  interference  with  the  trade, 
business,  or  employment  of  some  other  person  or 
with  the  right  of  some  other  person  to  dispose 
of  his  capital  or  labour  as  he  wills."  So  the  Trade 
Unions  were  declared  to  be  above  the  law  in  1906  ;  and  it  is 
the  exercise  of  these  powers  thus  accorded  to  them  which  is 
responsible  for  many  of  our  present-day  labour  difficulties. 
Instance  a  case  which-  has  recently  come  to  our  ears.  A 
contract  was  secured  to  erect  certain  works  in  the  country. 
After  his  tender  had  been  accepted,  the  builde.'  was  confronted 
with  a  resolution  of  the  Bricklayers'  Union  to  the  effect 
that  no  bricklayer  should  lay  more  than  .500  bricks  a  day. 
Realising  that,  apart  from  expense,  this  spelt  delay,  the 
contractor  summoned  the  men.  "  Look  here,"  he  said,  "  if 
any  of  you  will  lay  1,000  bricks  in  a  day,  or  more  for  that 
matter,  I'll  pay  at  the  rate  of  a  day's  pay  for  each  500  I  " 
Several  volunteered,  and  proved  themselves  well  able  to 
earn  several  days'  pay  in  one  day.  But  it  may  be  supposed 
there  was  too  much  "free  trade  in  ability"  about  this 
to  please  the  ca'  canny  party.  In  two  or  three  days  the 
employer  had  a  letter  from  London  to  say  that  unless  he 
dismissed  the  energetic  workers  the  slackers  would  be  called 
out  !     And  he  was  compelled  to  submit. 

And  yet  this  is  a  free  country,  in  which  we  are  often 
heard  to  boast  of  "  the  rule  of  law."  It  would  be  exceed- 
ingly interesting  to  hear  of  an  action  being  brought  by  an 
employer  in  the  circumstances  we  have  mentioned. 
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ELECTRICITY    SUPPLY    AT    SMETHWICK. 


There  are  few  spheres,  we  should  think,  in  which  more 
remarkable  progress  has  been  made  durinij  the  last  few  years 
than  in  that  of  public  electricity  supply.  The  phenomenal 
expansion  of  electricity  supply  undertakings  has  been  truly 
remarkable,  and,  therefore,  no  excuse  is  necessary  in 
presenting  the  following  review  of  the  most  important 
i-hanges  that  ha\e  taken  plai-e  in  yet  another  undertaking — 
namely,  the  Shropshire,  "Worcestershire,  and  Staffordshire 
Electric  Power  Co.,  which  supplies  the  Sniethwick  and 
Dudley  districts,  and  of  which  Mr.  f).  T.  II.  Legge  is  chief 
engineer. 

Prior  to  the  war  the  expansion  of  the  undertaking  was 
normal,  the  plant  capacity  at  the  outbreak  of  war  standing 
at  12,475  Kw.  The  company,  however,  was  no  exception 
to  the  general  rule,  and  as  the  load  grew,  additional  plant 
had  to  be  installed  to  meet  the  constantly-increasing 
demand.  During  the  war,  plant  with  a  capacity  of 
24,2.j0  KW.  has  been  installed  at  the  Smethwick  and 
Dudley  stations  (which  two  stations  operate  in  parallel), 
and  thus  (allowing  for  the  removal  of  an  old  400-Kw.  d.c. 
set   at  the    latter   station)    the   total    capacity  to   date   is 


hours.  One  of  these  sets  i.<  shown  in  tig.  1.  They  are 
carried  above  the  condensers,  which  are  on  the  ground 
level.  Each  machine  is  remote-controlled  from  the  main 
switchboard  in  the  old  turbo-house,  a  complete  set  of  tele- 
graphs and  indii'ating  instruments  being  piKvided  for  each 
machine. 

Each  turbine  exhausts  into  two  condensers,  coupled  to  the 
turbine  by  means  of  a  special  breeches  piece,  thus  permitting 
either  condenser  to  be  cleaned  while  the  turbine  is  operatinij 
on  one  half  of  the  total  condensei-  surface.  The  condensers, 
supplied  by  Messrs.  Willans  it  Robinson,  Ltd.,  have  csist- 
iron  shells,  and  represent  ordinary  modern  standard  practice  ; 
each  has  a  surface  of  8,000  sq.  ft.,  -the  tubes  being  ij  in.  in 
external  diameter.  The  condensate  is  withdrawn  by  means 
of  two-stage,  motor-driven  centrifugal  pumps,  arranged  in 
such  a  manner  that  either  condenser  can  be  shut  off  from 
the  condensate  punips,  or  either  pump  can  be  shut  down. 
The  air  is  extracted  from  the  condensers  by  means  of 
stationary  water  jets,  the  water  supply  to  which  is  coupled 
up  from  the  main  circulating- water  inlet  pi]ie.  There  ai-e 
two  water  no/,/,Ws  arranged   in  parallel    in  such  a  manner 


Fig.  1.— An  8,000-kw.  B.T.H.  Turbo-Geneeatoe  at  SiiEXHWicK. 


brought  up  to  36,325  KW.  The  consulting  engineer  in 
connection  with  the  large  extensions  which  have  been  made 
during  the  last  four  years  has  been  Mr.  C.  W.  ft.  Little. 

At  the  Dudley  station  a  2,000-KW.  turbo-alternator  set 
by  the  Brush  Electrical  Engineering  Co.,  Ltd.,  has  been  in- 
stalled, together  with  the  necessary  new  e.h.t.  switchgear, 
which  is  by  the  British  Thomson-Houston  Co.,  Ltd.  Con- 
siderably more  acti\'ity  has  taken  place,  however,  at  the 
Smethwick  station,  where  the  remainder  of  the  new  plant 
has  been  installed.  In  this  station  the  original  plant  was 
•upplied  by  the  Brush  Co.,  but  is.  however,  of  the  Brush- 
Parsons  design  and  many  years  old.  In  addition  to  the 
plant  at  Dudley,  this  company  has  recently  supplied  a 
considerable  number  of  transformers  for  use  in  connection 
with  this  system. 

At  the  Smethwick  station  a  new  turbo-house  has  been 
built,  in  which  two  8,000-kw.  turbo-alternatore  by  the 
British  Thomson-Houston  Co.,  Ltd.,  have  been  installed — 
one  in  l'.>I7and  the  other  in  1918.  These  two  sets  are  dupli- 
cates, and.  each  it,  .capable  of  an  output  of  lt>,000  KW.. for  two 


that  each  can  be  operated  separately,  if  desirable.  They  are 
coupled  to  a  common  air  pipe,  to  which  the  two  condensers 
are  connected  by  means  of  a  Y  piece.  The  circulating 
water  is  supplied  from  the  main  system  of  the  station,  but 
it  is  possible  to  isolate  each  condenser  from  the  cooling- 
water  supply,  the  whole  arrangement  l)eing  so  designed  as 
to  permit  of  the  cleaning  of  each  condenser  while  the  plant 
is  in  use. 

Spanning  this  new  turbo-house  is  a  4.')-ton  clecti'ii'ally- 
driven  crane,  supplied  by  Messrs.  Holt  &  Wilji'tts,  of 
Cradley  Heath.  The  old  20-ton  hand-operated  crane  by 
Messrs.  Vaughan  A-  Son.  of  Manchester,  in  the  old  turbo- 
room  is  being  converted  to  electric  drive,  and  its  lifting 
capacity  increased  to  30  tons. 

At  the  outbreak  of  war,  the  plant,  all  in  the  old  turbo- 
room,  an  interior  view  of  which  is  shown  in  fig.  2, 
consisted-  of  three  .500-KW.  B.T.H.  alternators,  direct 
coupled  to  Brush  reciprocating  engines.  One  of  these  sets 
is  noA-  being  reraoved  to  make  room,  and  the  other  two 
will  lie  dispeu.^ed  with  as  retiuired.     There  were  also  three 
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turbo-alternator  sets  bv  the  Brush  Electrical  Engineering 
Co.,  Ltd.,  two  being  rated  at  1,000  kw.  each,  and  the 
third  at  i>,000  kw..  while  a  4,375-k^v.  turbo-altemator  set, 
by  the  British  Thomson-Houston  Co.,  Ltd.,  was  put  to  work 
just  prior  to  the  outbreak  of  hostilities.  A  complete  surface 
condensing  installation  in  connection  with  this  set  was  sup- 
plied by  Messrs.  Worthington-Simpsdii,  Ltd.,  capable  of 
dealing  with  68,500  lb.  of  steam  per  hour  on  the  basis  of  a 
vacuum  of  27'5  in.,  with  the  barometer  at  30  in.  and  with 
cooling  water  at  S0°.  The  plant,  complete  with  connections, 
piping,  valves,  and  instruments,  consists  of  one  cylindrical 
steel-shell  condenser,  having  9,500  sq.  ftr  of  cooling  sur- 
face; one  vertical  triplex  "Edwards"  air  pump,  size  iO  in. 
by  12  in.,  running  at  130  b.p.m.,  and  having  one  8  in.  by 
10  in.  vertical  single-acting  attached  lift  pump,  and  a 
27-B.H.P.  motor  running  at  720  e.p.m.  :  and  one  twin  centri- 
fugal condensate  pump,  size  lf5  in.,  delivering  at  the  rate 
of  8,00o  gallons  per  minute,  against  a  total  frictional  and 


bringing  it  into  line  with  the  new  plant.  A  sub-station 
is  being  built  on'  to  the  end  of  the  turbine  house  to 
accommodate -a  1,000-KW.  .bank  of  transformers  to  supply 
the  station  auxiliaries.  Each  transformer  will  be  placed  in 
a  separate  brick  cubicle  on  the  ground  floor,  so  that  in  case 
of  fire  any  one  transformer  may  be  entirely  isolated  from 
the  rest.  On  the  top  floor  of  the  sub-station  a  new  air 
filter  and  fan  for  the  r..2.50-K.w.  B.T.H.-Dick,  Kerr  set  is  to 
be  installed. 

An  exterior  view  of  the  station  at  Smethwick  is  given  in 
fig.  3.  which  also  shows  the  cooling  towers  and  telphers. 

With  the  increasing  capacity  of  the  station,  additional 
switchgear  has  naturally  had  to  be  provided,  and  the  whole 
of  the  E.H.T.  switchgear  has  been  remodelled  and  con- 
siderably extended.  This  work  has  been  carried  out  by 
the  British  Thomson- Houston  Co.,  Ltd.,  and  consists  of 
moulded  stone  cells  containing  the  high-tension  apparatus 
and  oil   switches,   the    latter  being   mechanically  remote- 


-IXTERIOR  01"  Old  TcTRBO-Rooii  AT  Smethwick. 


static  liead  of  CO  ft.  The  pump  is  driven  by  a  185-b.h.p. 
motor,  at  a  speed  of  720  r.p.m.,  the  efficiency  of  the  machine 
being  7'.i  f>er  cent. 

The  third  large  set  installed  in  this  station  since  lit  14 
consisted,  in  the  first  place,  of  a  Brush  -  Dick,  Kerr 
set.  Trouble  was  experienced  with  this  machine,  the 
turbine  stripping  itself,  and  as  the  set  could  not  be  done 
without,  a  B.T.H.  turbine,  which  happened  to  be  available 
at  the  time,  was  substituted  for  the  Brush  machine. 
The  alternator,  by  Messrs.  Dick,  Kerr  &  Co.,  Ltd.,  is  rated 
at  5,5.'i5  K.V.A..  or  5,000  KW.  at  0"9  power  factor  :  it  is  a 
three-phase,  25-cycle  machine  at  5,500  volts  pressure,  and 
running  at  1,500  r.p.m.  A  direct-coupled  exciter  is 
provided,  and  the  efQciency  figures  are  as  follows : — At 
half-load,  91-5  per  cent.-;  three-quarter  load,  9i  per  cent.; 
full  load.  95  per  cent.  ;  and  five-fourth  load,  95-5  per  cent. 

The  local  traction  load  is  supplied  by  two  300-Kw. 
rotary  converters,  while  the  whole  of  the  station  auxiliary 
plant  is  gradualfy  being  changed  over  from  d.c.  to  a.C, 


controlled  from  the  control  panels  moimted  on  the  gallery 
above  the  basement  in  which  the  cells  are  located.  The 
switches  themselves  are  of  the  B.T.H.  heavy-tank  type. 
The  bus-bars  are  sectionalised  through  reactances,  the 
latter  being  of  the  cast-in-concrete  type,  also  supplied  by 
the  B.T.H.  Co.  Electrical  surge  arresters  are  provided  on 
t.wo  sections  of  the  bus-bars. 

Turning  to  the  boiler  house,  which  is  situated  between 
and  parallel  with  the  two  tm-bo-houses,  10  new  boilers  have 
been  installed  during  the  war,  bringing  the  total  up  to  24. 
Of  the  B.  &  W.  boilers,  two  are  rated  at  17,000  lb.  per 
hour  and  six  at  21,000  lb.  per  hour,  while  the  remaining 
two  are  by  Messrs.  Clarke,  Chapman  &  Co.,  Ltd.  These  are 
water-tube  boilers  having  a  heating  surface  of  8,800  sq.  ft., 
and  are  each  capable  of  evaporating  40,000  lb.  of  water, 
actual,  per  hour.  They  are  fitted  with  the  firm's 
"  Woodeson  "  patent  superheaters,  forming  integral  parts 
of  the  boilers,  and  with  "  Bennis "  inclined  chain-grate 
stokers. 
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Six  of  the  boilers  supplied  by  Messrs.  Babeoek  A  Wilcox, 
Ltd..  are  of  the  patent  water-tube  land  tyjie,  each  having 
6,l^i2  sq.  ft.  of  heating  surface  :  each  boiler  is  fitted  with 
an  intesrral  superheater,  and  two  ."i  ft.  by  U  ft.  mechanical 
chain-crrate  stokere.  The  working  pressure  is  200  lb.  per 
sq.  in.,  and  the  steam  is  superheated  I'OO"  F.  At  the 
back  of  each  boiler  on  the  grmmd  level,  an  economiser. 
having  200  pipes,  by  Jlessrs.  E.  Green  &  Son.  Ltd.,  is 
fitted.  To  work  in  conjunction  with  each  pair  of  boilers, 
independent  draught  plant  is  provided,  comprising  a 
motor-driven  centrifugal  cased  fan,  and  a  short  steel-stayed 
chimney  (10  ft.  high.  The  "  Sirocco  "  fans  are  arranged 
with  up-cast  discharge,  and  the  chimneys  are  supported  on 
gantries  immediately  over  the  fan-discharge  connections. 


fuel.  The  firing  floor  is  on  the  ground  level,  the  lo  new 
boilers  being  ranged  on  one  side  and  the  14  original  ones 
on  the  other  side  of  the  boiler  house.  These  latter  have 
tiues  at  each  end.  with  the  damper  in  the  middle.  At  the 
base  of  each  stack,  an  economiser,  by  Messrs.  (Ireen  <t  Son, 
Ltd.,  is  provided,  which  consists  of  ;^20  tubes,  arranged  in 
two  separate  units  of  1(>0  tubes  each,  the  vertical  tul)es 
t)eing  iH  ft.  in  length.  The  economisers  are  arranged  10 
tubes  in  width,  and  are  suitable  for  a  boiler  pressure  of 
200  lb.  per  sq.  in.  The  scrapers  are  driven  by  an  electric 
motor  with  worm  reducing  gear.  A  new  induced-draught 
fan  is  to  be  installed  to  correspond  with  the  one  provided  at 
the  opposite  end. 

Water   softening   jilant,  capable  of   dealing  with    3,i'>00 


Fig.  :i. — Extekii'R  \  ii: 


Station  at  Smethwick. 


The  boilers  and  economisers  are  set  in  brickwork,  and  to 
deal  with  the  ashes  there  is  provided  an  underground  ash 
tunnel,  the  ashes  being  discharged  into  hoppers,  wh.ich,  in 
their  turn,  discharge  into  trucks  running  on  rails  in  the 
tunnel.  This  arrangement  is  to  be  abandoned  in  favour  of 
suction  ash-handling  plant,  by  Messrs.  Jldward  Bennis  A-  Co., 
Ltd.,  which  is  in  course  of  erection. 


Fig.  4.— Coal-Handling  Plant  at  Smethwick 

The  stokers  are  suitably  arranged  for  the  application  of 
balanced  draught,  and  Messrs.  Babcock  &  Wilcox,  Ltd., 
have  supplied  two  centrifugal  cased  fans,  discharging  the 
air  into  ducts,  built  of  brickwork  and  running  underneath 
the  firing  floor,  from  which  branch  connections  are  taken 
to  the  stokers  under  each  boiler.  Each  boiler,  when 
working  in  conjunction  with  its  stoker,  economiser,  and 
induced-draught  plant,  is  capable  of  evaporating  25,000  lb. 
of  _water  per  hour  when  burning  good-quality  coal,  with- 
out balanced  draught,  the  balanced  undergrate  draught 
being  only  brought  into  operation  when  burning  low-grade 


gallons  of  water,  is  provided,  whilst  the  additions  to  the 
pump  room  comprise  a  five-stage  boiler  feed-pump  of  a 
normal  capacity  of  SOOgallons  per  minute,  against  a  total  head 
of  .oOO  ft.,  by  Messrs.  Mather  &  Piatt,  Ltd.  It  is  driven  by  a 
.52-B.H.p.  wound -rotor  motor  through  a  flexible  coupling. 
Besides  a  3,000-gallon  reciprocating  and  two  7,000-gallon 
turbo  feed  pumps,  Messrs.  Gr.  tt'  J.  Weir,  Ltd.,  have  supplied 
two  rotary  feed  pumps.  The  first,  a 
turbo-driven  rotary,  is  capable  of  de- 
livering 1(;,000  gallons  of  water  per 
hour,  againsD  a  pressure  of  220  lb.  per 
sq.  in.,  when  supplied  with  steam  at  a 
pressure  of  l.'i;*  lb.  per  sq.  in,,  the 
steam  being  superheated  12.'')^  F.  The 
second  pump  is  capable  of  delivering 
s,00o  gallons  per  hour  under  the  same 
conditions  as  the  first.  Hydrokineter 
nozzle  heaters  were  supplied  with  both 
these  pumps. 

To  deal  with  the  cooling  water  two 

"  Premier  "     wooden  natural-draught 

chimney  cooling   towers  were  erected. 

Both   towers  are    70    ft.    high  ;    one 

occupies  a  ground  space  of  40  ft.   by 

144   ft.,    and  will  deal  with   480.000 

gallons  of  water  per  hour,  cooling  the 

same  from    100     F.   down  to  8(i     P., 

with  an  air  temperature  of  .">.")    F..  and 

humidity  of  75  per  cent.     The  second 

tower  occupies  a  ground  space  of  40  ft. 

by  122  ft.,  and  can  deal  with  ;! 7 2,000 

gallons  per  hour,  cooling  from  !)5°  F.  down  to  HO"  V.    These 

are  in  addition  to  the  three natural-draughtsteel  cooling  towers 

supplied  complete   and   erected   by   Worthington-Simpson, 

Ltd. ;  each  tower  having  a  shell  28  ft.  8  in.   in  diameter, 

chimney  22  ft.  8  in.  in  diameter,  and  an  annular  shell  (i  ft. 

in  diameter,  with  a  total  height  above  ground  level  of  ii*^  ft. 

The  latter  three  combined  are  capable  of  dealing  with  500,000 

gallons  of  water  per  hour,  reducing  the  temperature  from 

100°   F.    to  80°   F.   based    upon  a    wet     bulb    reading 

of  50^  F.    An  idea  of  the  cooling  towgrs  can  be  gaine^ 

from  fig.  8, 
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At  Smethwick,  during  the  busy  war  period,  the  amount 
of  coal  that  was  handled  per  day.  reached  somethini;  lil<e 
400  to  500  tons.  With  the  increased  capacity  of  the 
station,  additional  coaling  plant  had  to  be  provided,  and 
the  extensions,  including  bunkers  of  ;i,000  tons  capacity 
over  the  boilers,  now  enable  4(i  tons  of  coal  per  hour  to  be 
dealt  with.  The  coal-handling  plant  is  shown  in  fig.  4.  Two 
electrically-driven  cranes  by  ilessrs.  Thos.  Broadbent  &  Sons, 
of  Huddersfield,  and  Holt  &  Willetts,  of  Cradley  Heath,  now 
span  the  canal,  and  by  means  of  ir)-cwt.  grabs  are  capable 
of  unloading  one  30-ton  barge  per  hour.  From  the  barges 
the  coal  is  discharged  into  an  o\erhead  bunker,  whicli 
automatically  feeds  the  electric  telphers  supplied  by 
Messrs.  Strachan  it  Henshaw,Ltd.,of  Bristol,  and  Priestman 


FiCr.  5. — Electric  Truck. 

Bros.,  Ltd.,  of  Hull.  The  telphers  run  in  at  one  end  of 
the  boiler  house,  and  have  an  extension  out  at  the  further 
end,  so  that,  if  reiiuired,  coal  may  be  fed  into  the  bunkers 
from  both  ends  of  the  boiler  house  at  the  same  time. 

In  fig.  5  is  illustrated  the  central  station  use  of  electric 
trucks,  or,  in  other  words,  practising  what  it  preaches,  such 
usage  l)eing  prompted,  and  justified,  by  efficient,  economic, 
and  dejiendable  operation — not  sentiment. 

In  conclusion,  we  have  to  thank  ilr.  O.  T.  H.  Legge, 
cliief  engineer,  for  permission  to  publish  the  above  ]iar- 
ticularsand  photographs,  and  the  station  superintendent  at 
Smethwick,  for  affording  facilities  to  gather  the  data  at 
•the  time  of  our  visit. 


ELECTRICITY     IN     MINES. 

We  are  glad  to  see  from  the  report  of  the  Chief  Inspector 
of  Mines  for  the  year  1917,  that  the  use  of  electricity  is 
rapidly  extending.  The  following  table  is  interesting  as 
showing  the  extent  of  the  increase  : — 


Surface. — Horse-power 

Per  cent,  increase  on  preceding  year 
Underground. — Horse-power    ... 

Per  cent,  increase  on  preceding  year 
Total. — Horse-power 

Per  cent,  increase  on  preceding  year 


1916. 

,^68,44(; 

9-(i3 
482,216 

2-90 
850,662 

.->-71 


1917. 

391,744 

(;-32 
521.896 

8-23 
91.B.640 

7-40 


whilst  the  table  below  shows  the  aggregate  horse-power  in 
the  different  Inspection  Divisions  : — 


Division. 

Scotland 

Northern 

York.  &  North  Midland 
Lancaahire,  North  Wales, 
and  Ireland    ... 

South  Wales      

Midland  and    Southern 


Surface.         Underground. 


174,1H1 
213,976 
167,181 

49,878 
244,762 
63,712 


in  use  at  the  end  of  1917  was  1,739,  an  increase  of  149 
over  the  precedins  year. 

There  were  six  fatal  accidents  due  to  the  use  of  elec- 
tricity, four  of  which  took  place  on  the  surface  and  two 
underground.  However  unfortunate  these  accidents  are,  it 
is  satisfactory  to  note  that,  so  far  as  underground  accidents 
are  concerned,  they  appear  to  be  decreasing,  a.s  the  following 
figures,  which  give  the  number  of  fatal  accidents  since 
1907,  show  :— 1907,  10  ;  1908,  12  ;  1909,  13  ;  1910,  10  ; 
1911,9;  1912,7:  1913,  13;  1914,4;  1915,  8;  1910, 
4  ;   1917,  2. 

As  regards  the  accidents  themselves,  the  particulars  ai'e 
•set  out  below. 

It  is  somewhat  difficult  to  comment  on  these  accidents, 
as  one  can  always  be  wise  after  the  event,  but  they  show, 
as  has  been  pointed  out  in  these  columns  so  frequently  how 
careful  everyone  should  be  when  working  with  electrical 
plant,  and  again  they  show  the  absolute  necessity  of 
paying  particular  attention  to  the  "  earth  "  wire. 

In  regard  to  coal-cutting  machinery,  there  were  (178 
collieries  where  coal-cutting  machines  were  at  work  in 
1917.  as  against  (iflO  in  191i;.  The  total  number  of 
machines  was  3,799,  as  against  3,459  in  1910.  1,739 
were  worked  by  electricity,  and  2,060  by  compressed  air. 
The  total  amount  of  coal  won  by  these  machines  was 
i'K,19(;,4S(;  tons,  this  being  an  increase  of  1,391,0X8  tons 
over  the  preceding  year.  .^0  per  cent,  of  the  total  number 
of  machines  are  in  two  divisions,  namely,  Scotland  and 
the  York,  and  North  Midland. 

The  following  table  shows  the  number  of  machines  at 
work  in  the  different  divisions,  and  the  quantity  of  coal 
obtained  : — 


i  S 

Worked  by 

S  . 

■5.1 

1.1 

>  a 

Division. 

1 

°-i 

a 

Elec- 
tricity. 

Com- 
pressed 
air. 

i| 

■5^ 

»l 

^ 

' 

Tons. 

Scotland 

234 

1,039 

893 

146 

9,841,098 

102 

Northern 

89 

7.50 

145 

605 

3,784,051 

75 

York,  and  North 

Midland 

132 

879 

425 

454 

8,354,159 

138 

Lane,    N.    Wales 

and  Ireland    ... 

98 

620 

55        565 

2,796,388 

45 

South  Wales      ... 

55 

159 

69  1       90 

.      718,314 

205 

Mid.  and  Southern 

70 

352 

152  ,     200 

2,702,476 

38 

Total  in   1917   ... 
Total    in  preced- 
ing year 

678 

3,799 

1,739     2,060 

28,196,486 

603 

660 

3,459 

1,590  i  1,869 

26,806,398 

491 

whilst  the  next  table  shows  the  type  of  machine,  and  the 
number  in  use  at  work  in  the  different  divisions.  It  will 
be  noticed  that  of  the  compressed  air  machines  more  than 
half  were  of  the  "  percussive  "'  type. 


Kind  o(  machine. 


Total     391,744  521,896  913,640 

The  number  of  clcotrically-driven  coal-cutting  machines 


Driven  by  electricity  : — 

Disk  

Bar  

Chain 
Percussive 
Rotary  heading  ... 

Total 

Driven  by  compressed  air  : — 

Disk  

Bar  

Chain 

Percussive  

Rotary  heading 

Total 

Total  in  1917 

Total  in  preceding  year 


590 

46 

261 

25 

36 

72 

2 

— 

4 

2 

893 ! 145 

97      40 

7      17 

2      26 

39    522 

146 

605 

157 

90 

171 

1 


116 
54 
48 

345 
2 


g     gig 


879     620    tl"9   352 


399 

ir,o 

296 

1,206 

9 

:i,uiiu 

3,799 

3.459 
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•The  table  below  is  interesting,  inasmuch  as  it  shows  the 
quantity  of  mineral  cut  by  the  machinery  in  the  various 
inspection  divisions. 

In  ri'trard  to  s;ifetv  lamps,  the  report  says  : — It  is  worthy 
of  note  that  the  increase  in  the  use  of  electric  sjifetv  lamps 
is  very  marked,  thus  : — The  numbers  in  use  were  in  1!)11. 
4,298;     1912,    10,727;     1913,   37,823;    1914.   75,707: 


i'.)ir.,  '.i,^,iCi7 ;  I'.in;,  120, 7S4;  11117,  140, O.M.  The 
total  number  of  oil  safety  lamps  in  use  in  11U7  was 
(•.00.9 1  :•,  the  total  in  19 IC,  being  r,10,.si'l  ;  so  that  the  elec- 
tric lamp  would  appear  to  lie  displiiciiii,'  the  oil  lamp  to  some 
extent.  The  majority  of  the  electric  lamps  were  used  in 
the  York,  and  North  Jlidland  and  South  Wales  Divisions, 
there  being  05,285  in  the  former  and  58,G:!0  in  the  latter. 


Statute  tons  cut  by  electricity 

Statat«  tons  cut  by  c 

imjireissed 

air. 

Total 
(luautily  of 

Coal. 

Fire             Iron 
clay.          stone. 

Oil 
shale. 

Total. 

Coal. 

Fire 
clay. 

Canister. 

Iron 
stone. 

Total. 

bymachintry. 

ScMtl.Hlia         

.\ortheru 

Vork.     and      North 

Midland     ...    '      ... 
Liiucasliire.     North 

Wales,  Ireland     ... 

South  Walea 

Midland   A:  Southern 

Tons. 
8,JJ61,385 
1,153,0*7 

4,lS4,3.->9 

386,206 

305,474 

1,191,563 

Tons. 

ouf;.iM 

26 

Tons. 

>'^.sH6 

372,177 

Tons. 
6.549 

,   Tons. 
"8,982.458 
1,1.52,047 

4,184,359 

3S6,206 

305,474 

1,563,766 

Tons. 
842,173 
2,631,105 

4,145,498 

2,410,182 

412.840 

1,103,466 

Tons. 
210 

899 

23,769 
1,620 

Tons. 

5;ij 

Tons. 

lti,2.<7 

33,624 

Tons. 
868,640 
2,632,004 

4,169,800 

2,410,182 

412,840 

1,138,710 

Tons. 
9,841,098 
3,784.051 

8,3.i4,159 

2,796,38S 

718,314 

2,702,47r. 

Total  in  1!I17 
Total     in     preceding' 
ye-M             

16,081,034 

29,715 

457,012 

6,549 

16,574,310 

11,545,264 

26,498 
25,142 

.533 
13,547 

49,818 

11,622,176 

28,196,486 

iri,.507,311 

3,924 

403,272 

8,096 

16,922,603 

10,795,799 

48,307 

10,882,795 

26,805,398 

THE    "ELECTRICAL    REVIEW"    AND    THE    WAR. 


"  How  did  the  war  affect  your  businesis .'  " — The  question 
is  a  familiar  one  to  very  many  of  our  readers,  as  it  is  to 
ourselves  ;  and  we  think  that  a  few  particulars  of  our 
exj.eriences  during  the  great  upheaval  may  be  of  interest. 


that  time  the  circulation  of  the  Electrical  Review  had 
been  steadily  advancing,  a  marked  drop  occurred  during  the 
first  three  months  of  the  war.  We  give  herewith  a 
diagram   .shosviiig    the    monthly    averages  of    the    "  paid 
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Progress  Curve  of  the  '■  Electbhal  Review,'  1912— IHIH. 
The  curve  is  diawu  to  scale,  but  the  loner  portion  of  the  diagrani  is  (unitted. 


.Xaturally,  the  first  effect  of  the  outbreak  of  war  was  to 
put  the  brake  on  business  generally,  and  on  the  manu- 
facturing industries  in  particular  ;  the  technical  Press  is 
very  sensitive  to  fluctuations  in  trade,  and  whereas  up  to 


circulation''  of  the  Review  iluring  the  past  six  years — 
that  is,  the  net  paid  circulation,  exclusive  of  all  exchanges, 
\oucher  copies,  itc. — which  shows  this  sudden  drop,  as  well 
as  other  interesting  features  ;  it  will   be  noticed  that  in 


Vol.  84.     No.  2,158,  April  4,  191!).] 


THE    ELECTRICAL    REVIEW. 


373 


normal  times  there  is  a  rapid  rise  during  the  autunm  and 
winter,  and  a  slight  decline  during  the  summer  months, 
which  in  1914  was  greatly  magnified  by  the  disaster  which 
then  overtook  the  nation.  In  the  early  months  of  1915 
there  was  the  usual  recovery,  but  the  failure  of  the  Allies 
to  turn  the  tide  of  battle  was  reflected  in  the  almost  con- 
tinuous decline  throughout  the  remainder  of  that  year,  and  in 
1916  almost  the  lowest  ebb  was  reached,  though  the  total  was 
still  comparatively  high  for  a  technical  journal  of  its  class. 
That  year,  however,  was  marked  by  the  Battle  of  Jutland,  the 
Battle  of  the  Somme,  and  successful  efforts  on  the  part  of 
all  the  chief  Allied  Armies — it  was  the  year  of  the  turn 
of  the  tide,  and  though  the  usual  valleys  occurred 
in  the  progress  curve  of  the  ELseTUiCAL  Review,  the 
upward  trend  was  plainly  shown  in  the  autumn  and  winter 
of  1916  and  1917.  From  the  summer  of  1917,  in  fact,  we 
have  never  looked  back  ;  the  customary  fall  in  the  summer 
of  1918 — increased  hardly  at  all  by  the  spring  offensive  of 
the  enemy — was  stayed  in  June  and  reversed  in  August, 
when  the  fortune  of  War  had  definitely  changed  in  favour 
of  the  Allies.  From  July,  1918,  to  the  present  time  the 
rise  in  our  paid  circulation,  undoubtedly  reflecting  the  con- 
fidence of  the  electrical  industry  in  the  future  course  of 
events,  has  been  phenomenal ;  it  is  interesting  to  note  that 
our  steady  point  in  that  year  was  identical  with  our  lowest 
point  in  1914,  and  in  January  this  year  we  had  practically 
equalled  our  highest  point  in  1914.  The  extraordinary 
steepness  of  the  curve  in  1919  is  very  striking,  and,  to  our 
mind,  is  indicative  of  the  coming  boom  in  the  electrical  in- 
dustries ;  it  is  embarrassing,  also,  for  until  lately  the 
stringency  in  the  paper  market  has  been  a  heavy  handi- 
cap upon  our  aims.  However,  the  situation  is  improving, 
though  it  is  still  very  far  from  pre-war  price  conditions, 
which  are  not  likely  to  return. 

Of  the  staff  of  the  Electrical  Review,  25  took  an 
active  part  in  the  war,  of  whom  Riflemen  H.  Allen  and 
W.  H.  Beck  gave  their  lives  for  their  country,  while  six, 
of  whom  several  were  severely  wounded,  were  invalided 
out  of  the  Army  ;  others  have  been  welcomed  back  tf) 
their  old  posts,  but  some  are  stili  on  active  service. 

While  the  aerial  bomliardments  of  the  City  fortunately 
failed  to  find  the  editorial,  publishing,  or  composing  rooms 
of  the  Electeical  Review,  in  1917  the  works  of  our 
printers  were  struck  by  a  bomb,  and  for  a  time  the  pro- 
duction of  the  journal  was  seriously  jeopardised. 

During  the  war  we  ha\e  had  pleasure  in  supplying  the 
Electrical  Review,  free  of  charge,  to  all  technical  men 
on  active  service  who  chose  to  avail  themselves  of  our  offer, 
and  we  are  very  glad  to  know,  as  letters  that  we  have  pub- 
lished have  shown,  that  this  service  has  been  keenly  appre- 
ciated by  the  recipients  and  their  comrades.  We  have  also 
been  consulted  on  very  many  occasions  by  Government 
Departments  in  need  of  information  on  technical,  com- 
mercial, topographical,  and  other  matters,  and  we  have  been 
happy  to  place  at  their  disposal  all  the  resources  at  our 
command.  On  the  other  liand,  we  have  been  suliject  to 
restrictions  with  regard  to  the  publication  of  items  of  news 
and  technical  articles,  which  at  times  have  been  exceedingly 
irksome,  especially  because  we  were  not  permitted  to  inform 
our  readers  why  these  items  did  not  ap]iear  in  our  pages, 
although  they  were  practically  common  knowledge.  Tn 
I'lirt,  some  articles  which  we  submitted  for  censorship  were 
'liuird  publication  in  our  pages,  although  they  were  pub- 
lished by  contem]iorary  journals  which  did  not  submit 
them  to  the  censor.  We  were  informed  that  whether 
others  published  such  information  or  not,  it  was  particularly 
desirable  that  they  should  not  appear  in  the  Eleci'rical 
Review,  whlcli  was  closely  scanned  by  the  agents  of  our 
enemies. 


THE     BRITISH     ELECTRICAL     AND     ALLIED 
MANUFACTURERS'     ASSOCIATION. 


Oil    from    Cannel    Coal.— A    Committee,  appointed   by 

the  Coiiu.-il  of  the  Institution  of  retroleum  Techuolo^riats.  to 
invoRligati'  the  production  of  oU  from  cannel  coal  anil  alliefl 
minerals,  isaued  an  interim  report  last  summer  recommendini?  that 
^■n  'Experimental  station  should  be  established  for  tests  on  retorts 
»nd  material ;  as  an  outcome  of  the  report,  the  Midland  Coa  I 
Products  Co.,  Ltd.,  has  been  formed,  with  a  subscribed  capital  of 
£100,000,  for  the  production  of  oil  and  the  manufacture  of  fuel,  iti:. 
\  site  has  been  acquired  in  the  centre  of  the  Midland  coalfield, 
wnth  excellent  facilities  for  obtaininjr  coal  and  establishing  the 
industry  on  a  sound  commercial  basis. 


Annual  Report  and  MEBTisfi. 
The  annual  general  meeting  of  this  Association  wah  held  at 
the  oflices,  36,  Kingsway,  London,   W.C.  2,  on  March  20th. 
Mr.   F.  E.  Davenport,  Chairman  of  the  Council,  presiding. 

Mr.  D.4VENP0ET,  in  moving  the  adoption  of  the  annual 
report  (referred  to  below)  reviewed  the  war  period  generally, 
recalling  the  heavy  sacrifices,  personal  as  well  as  financial, 
which  were  made  in  order  to  secure  a  peiToanent  i>eace.  He 
dealt  with  the  many  transition  questions  w-hich  would  con- 
tinue to  confront  the  electrical  and  allied  indiistries  before 
a  resumption  of  normal  business  could  be  expected,  o£  which 
the  chief  were  labour,  the  export  trade,  and  the  much-debated 
question  of  the  future  fiscal  policy  of  the  Government. 

The  accounts  and  report  were  adopted. 

The  Chairman  announced  the  result  of  tiie  election  to  the 
five  vacancies  on  the  Council  as  follows  :  — British  Westing- 
house  Electric  &  Manufacturing  Co.,  Ltd.,  D.P.  Battery  Co., 
Ltd.,  Electromotors,  Ltd.,  Lancashire  Dynamo  &  Motor  Co., 
Ltd.,  and  Nalder  Bros.  &  Thompson,  Ltd. 

Messrs.  Price,  Waterhouse  &  Co.  were  re-elected  auditors 
of  the  Association  for  the  year. 

Duiing  the  course  of  the  proceedings  the  Chairman  said 
that  it  was  with  great  personal  regret  that  he  judged  it 
necessary  to  resign  the  office  of  chairman,  which,  owing 
entirely  to  then-  goodwill,  it  has  been  his  privilege  to  hold 
for  five  consecutive  years.  He  was  led  to  that  resolve  solely 
by  the  fact  that  he  had  held  the  chainnanship  so  long,  and 
by  the  expediency,  in  most  undertakings,  after  such  a  period, 
for  making  way  for  someone  else.  He  had  the  great  satis- 
faction of  knowing  that  his  successor,  whoever  he  might  be, 
W'Ould  find  himself  in  charge  of  a'  real  live  organisation  with 
a  loyal  and  energetic  staff  equal  to  any  caU  made  upon  them. 
Thexe  w'as  no  reason  to  anticipate  anything  but  greater  suc- 
cesses still  for  the  Association  in  the  future,  and  he  hoped 
to  continue  in  close  touch  with  all  its  work.  In  conclusion, 
he  thanked  the  members  for  their  courtesy  to  >iim  on  all 
occasions  and  the  staff  for  their  loyal  service.  His  relations 
with  everyone  had  been,  he  was  happy  to  say,  of  the  most 
cordial  kind. 

Mr.  C.  P.  Martin  (C.  A.  Parsons  &  Co.,  Ltd.)  and  Mr.  John 
T.WLOR,  O.B.E.  (Mather  &  Piatt,  Ltd.),  in  respectively  pro- 
IKising  and  seconding  a  vote  of  thanks  to  the  Chaii'man  for 
presiding,  spoke  of  the  great  regret  writh  which  they  had  all 
heard  of  his  determination  to  vacate  the  chair.  He  had  been 
in  every  way  an  ideal  chairman,  doing  a  tremendous  amount 
of  work,  and  extending  to  all  comers  the  greatest  considera- 
tion and  courtesy. 

The  vote  of  thanks  having  been  passed  with  acclamation, 
the  proceedings  terminated. 

At  the  subsequent  meeting  of  the  Council  of  the  .\990cia- 
tion.  Mr.  W.  O.  Smith,  managing^rector  of  Elliott  Bros. 
(London),  Ltd.,  was  unanimously  elected  chainnan  for  the 
year  1919.  

The  report  of  the  Council  covered  the  financial  year  ended 
September  30th,  1918.  After  four  years  of  war,  and  in  the 
eighth  year  of  its  operations  under  the  title  of  the 
B.E.A.M.A.,  the  Association  was  found  to  be  firmly  estab- 
hshed  as  the  representative  of  the  electrical  and  aUied  indus- 
tries. 

The  prospect,  when  once  the  problems  of  reconstruction 
had  been  overcome,  were  distinctly  promising  in  view  of  the 
increasing  importance  with  which  electrical  power  as  an 
aid  to  industrial  development  was  now  regarded;  the  im- 
mense amount  of  future  work  connected  with  reparation ; 
and  the  developments  which  had  been  held  up  during  the 
la.s-t  four  years. 

The  one  matter  that  appeared  to  give  rise  to  anxiety  now 
was  how  to  secure  that  full  use  was  now  made  of  the  capa- 
city which  was  created  and  thoroughly  tested  during  th<-. 
^va^— how  to  secure  fuU  workshops,  especially  for  export, 
trade.  Much  of  the  recent  work  done  by  the  Export  Cbm- 
mittee  arose  dii-ectly  out  of  war  conditions.  Rations  of 
metals  were  obtained  by  the  Association  in  quarterly  instal- 
ments for  a  variety  of  manufactures,  thus  permitting  mem 
bers  not  only  to  keep  in  touch  with  their  overseas  connec- 
tions, but  to  enter  markets  which  were  very  largely  in  the 
hands  of  Germans  in  pi-e-war  days.  The  signing  of  the 
Ai-mistice  was  followed  by  the  gradual  relaxation  i>f  export 
and  iiDiport  restrictions,  but  it  was  still  necessary  for  mem- 
bers to  take  into  consideration  contracts  in  hand  which  bear 
priority  classification,  and  to  quote  deUveries  subject  to  non- 
interrercucc  bv  priority.  This  placed  the  foreign  manufao- 
tun^r  in  a  position  of  advantage;  but  the  rec-ou(  confcreuc<i 
with  the  Standing  Council  for  Post-War  Priority  would,  it 
xva.s  beUeved.  hav.-  the  effect  of  shortly  rpiimving  all  such 
ifstrictions  tending   to  retard  home  ana  overseas  trade. 

The  lack  of  statu,^  of  H  M  Trade  Commissioners  in  the 
Dominions,  after  bemg  the  subject  of  correspondence  with 
the  Government  Departments  concerned,  was  now  the  sub- 
ject rrf  a,  vigoroup  protest  by  th«  Gotmcil  to  the  Chainnon  of 
the  '^'ar  Cabinet,  ft-ora  whic^  results  ^rere  expected. 
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.\dvantago  had  been  takou  of  \'isit3  ot  memberg  of  Over- 
Mas  Oommittees,  e.g..  South  Africa  and  the  Argentine,  to 
discuss  with  them  not  only  tho  work  of  their  rospcctivo 
(-onamitt-ees,  but  a.l60  to  ix)st  them  with  infonnalion  as  to 
the  activitiea  and  method  of  working  of  tho  .Vssociation  at 
home.  Reports  since  rei-oivod  froiu  the  Ovorsoas  Commit- 
tees showed  that  tbejse  conferences  had  been  advantageous. 
The  South  Africa  Committee  had.  in  imixirtant  contracts, 
been  able  to  bring  into  agreement  on  conditions  not  only 
British  tenderers,  but  also  those  representing  important 
Swiss  firms. 

Useful  reports  had  been  received  from  the  Argentine  Com- 
mittee, which  had  not  been  so  much  affected  by  the  war 
as  those  in  .\frira  and  India,  many  members  of  which 
ha^  been  engaged  on  Government  s«^rvi('e  arising  out  of  the 
war.  This  Committroe  had  been  active  in  reporting  as  to 
enemy  firms;  ari.sing  out  of  which  the  Department  of  Over- 
seas Trade  had  recently  iiicrea.sed  the  number  of  Commercial 
.\ttaches  and  representatives  in  South  .\merica,  and  a  fur- 
ther increase  was  now  under  consideration. 

The  Australian  Ovei'sea^:  Committee  ha*l  been  active  in  the 
matter  of  import  duties,  and  at  important  interviews  it  was 
strongly  urged  that  the  ba,sis  of  assessment  should  be  altered 
from  ad  valorem  to  weight  in  the  case  of  dynamos  and 
motors,  and  to  a  unit  basis  in  the  case  of  incandescent  lamps, 
and  that,  particularly  in  the  case  of  heavy  machinery  which 
required  time  for  its  manufacture,  the  duty  should  be  based 
on  the  cost  at  the  time  of  contract  rather  than  at  the  timo 
of  shipment.  This  Committee  had  also  imder  consideration 
the  adoption  of  a  standard  declaration  fonn  for  use  in  the 
Dominions.  They  had.  further,  secured  amendment  of  Gov- 
ernment conditions  of  contract  in  favour  of  Britidi  manufac- 
turers. Practically  all  the  Overseas  Committees,  more  parti- 
cularly those  in  overseas  Dominions,  had  reported  on  cer- 
tain practices  of  .Japanese  manufacturers  with  regard  to 
Briti.«h  trade  marks  and  labels.  These  matters  had  been 
taken  un  with  the  Board  of  Trade.  Acting  on  the  .sucges- 
tion  of  the  Department  of  Overseas  Trade,  all  members  of  the 
Association  were  warned  to  make  careful  inquiry  before  send- 
ing information  to  certain  S^m's?  inquiries,  manv  of  the.se 
being  either  recently  naturalised  Crennans  or  ^<eekers  of  in- 
formation in  the  interests  of  Gennan  or  Austiian  houses. 
The  Association  had  published  an  intei-esting  reports  on  the 
'electrical  trade  of  Brazil  by  Mr.  .John  Glen,  the  representa 
tive  in  Rio  de  .Taneiro  of  Messrs.  Mather  ,t  Piatt.  Tjtd.,  and 
the  Association's  coiTespondent  for  Brazil,  in  collaboration 
with   the  Arcentine  Overseas  Committee. 

The  director  of  the  .Association  recently  visited  the  Scandi- 
narian  countries  with  a-  view  to  studying  the  commercial  and 
industrial  conditions  at   present  subsisting  there. 

The  staff  of  the  Asscn^iation  had  been  strengthened  as  from 
.lannary  Ist.  1919.  bv  th.--  engageiiienl  of  Mr.  I.  V.  Robinson, 
for  many  ye-nr=  a  leading  member  of  fho  staff  of  Mes?)-s. 
R.ich3rdsons.  Westgarth   \-  Co..  Ltd. 

The  proposed  new  Trade  Classification  of  Tmix>rls  aud 
Exports  was  deferred  by  the  Board  ef  Ti-ade  while  the  war 
'^^s  in  procress.  The  .\ss-ociation's  Committee  had  recently 
had  a  confei-ence  with  the  Statistical  Department  of  the 
B'^'^'-d,  and  there  was  now  a  proini.se  of  ranid  pro"ress. 

The  Council  was  in  comniimication  with  the  Ri^siriction 
r.f  Imports  Department  of  the  Board  of  Trade  ns  to  the 
neco?:sity  for  continuing  the  w.-ir  import  restrictions  on  a 
variety  of  electrical  ap])aratus.  r.p..  instruments,  accessories 
heatinc  and  cooking  aipT>a iti tus.  amd  dry  batteries.  Tlie  Council 
takes  the  view  that  none  of  the  existing  restrietions  .should 
be  removed  at  present,  but  that  each  application  for  permis- 
sion to  import  should  be  considered,  as  heretofore,  on  it.i 
merits,  leave  not  to  lie  granted  ^^ithout  the  fullest  inquiry. 
The  .Vssociation  has  for  some  time  exercised  a  Government 
licence  controlling  the  import  of  supphes  of  os-sential  acces- 
sories, and  it  is  possible  that  the  present  negotiations  will 
result  in  the  .Association's  becoming  the  general  licensing 
authority  for  the  whole  trade,  thus  reasonably  controlling 
imix)rts  in  accordance  with   proved  necessity. 

It  is  believed  that  the  report  of  the  Ministiw  of  Recon- 
struction Engineering  Trades  (New  industries)  Committee 
will  be  a  weighty  factor  in  shaping  the  future  industrial  and 
fiscal  policy  of  the  countiy. 

In  regard  to  the  .sui>er-power  stations  scheme,  whilst  agree- 
ing   generally    with    the   recommendations  embodied  in    the 
Board   of  Trade  Report,   the  Council   expressed   the   opinionr~ 
that  the  Commissioners  projwsed  to  be  appointed  .should  act\ 
in  the  fu'st  instance  as  an  advisory  bodv  without  compulsory  ; 
lX)wers:   and   that   it    was  of   the   highest  importance   that's 
pres:?ures.    jjeriodicities,    and    methods    of    supply    generally 
should   be   standardise<l   and   everything   practicable   done  to 
improve  the  eccmomy  of  generation  and  distribution,  and  to 
flee  the  industi-y  from  all  legislative  res-trictions  which  retard 
its  development,  make  it  unattractive  to  investors,   and  ad- 
\ersely   affect   the   other  industries  which   depend   for   their 
development  on  a  cheap  supply  of  power. 

By  request,   the  Council  agreed  to  send  representation   to 
the  Salvage  Department  of  tho  Ministrv-  of  Munitions  to  con- 
sider  as  to  the  best  means  of  disposing  of  those  portions  of  ( 
unrnnsumed  war  stores  which  are  of  interest  to  members.       | 

Tne  Ministry  of  Munition.^  adopted  a  propo.sul  of  the  } 
Council  that  for  the  better  adju.-tmcnt  of  contract  prit-.es.  | 
necessitated  by  Government  wages  awards,  there  should  be  | 
a  general  percentage  basis  for  aJl  contracts  (instead  of  innu-  1 
|pi*rab]e  individual  settlements  on   the  merits  of  each  case).    ^ 


'ITie  system  adopted  was  put  into  force  during  tho  yesir, 
worked  well,  and  was,  latoi",  adopted  by- tho  .Air  .Ministry. 
The  Admiralty,  .still  later,  adopted  it,  but  with  its  iisuiij 
resen-ations.  '^»^  Post  Othce  haws  ac<-epted  .-ettl.-iiientKS  on 
tliosamo  Ixisis.  rin-  Council  wsi.s  in  active,  arguim-nl.  ikuing 
the  ye,-ir  with  the  .\dmit-alty  over  its  arbitrary  methwls  of 
determining  tho  price  to  be  i-uiid  for  apixiraliis.  A  prouii.si- 
o(  ameindmenl  was  extracted,  but  little  impiiiv.'iiient  has 
b<?en  noticed,  aud,  as  a.  result,  certain  Sections  of  tlie  .\ssoeia 
tion  resolved  not  tc)  quote  to  .\dmiially  intpiiries  until  the 
piXHuise  wa.s  fuJliJled. 

A  movement  wais  .set  on  foot  by  the  Institution  of  Eler 
trical  Engineer.-,  during  the  war  for  combining  in  one  as-so 
ciation  all  electrical  interests  for  th<-  purpo.se,  mainly,  of 
educating  the  public  iu  the  uses  of  electricity  by  the  widest 
l)ul)licity.  The.  Council  has  promised  .support  to  i  he  mwe- 
nicnt,  ,subie<.'t  to  its  winning  fi'om  the  other  public  bodies 
interested  .supiKjrt  corresp^maing  to  the  aims  ot  the  a.ssoeia- 
tion  whiclt  it  is  pro|>osed  to  incorp<>i-<itc  under  the  title  of 
the  Elccti-ical  Development  Association. 

The  Council  sent  representatives  to  the  .loiiit  Coiiiinittr.- 
set  up  by  the  Ins-titution  of  Electrical  Engiuc«'rs  tci  c(>n.-.idiT 
and  report  a-s  to  tiie  creation  of  a  national  proving  li(iiis<-  Inr 
the  electrical  industry.  The  Committee  ha.-<  not  \rt  I'luirul 
itself  able  to  make  i-ecommendations. 

Tlie  Council  accc(.vted  from  the  Board  of  Agrii-ulturc  a  scut 
on  the  Electroculture  Committee  set  up  for  the  piirixi.s)'  of 
study  and  experiment  in  the  best  mcthod.s  of  equijjping  farms 
for  elect  ro<.-ulture. 

The  reiK>rt  contains  brief  reference  to  national  kitchens, 
the  Electricity  Supply  Order,  191H,  the  F.B.I.  Railway  Bill, 
edui-ation,  and  progress  ma<lc  with  re»e;trch  for  the  improve- 
ment ot,  and  the  preiwration  of  standard  speoiti  eat  ions  for, 
insulating  materials,  viz.,  ebonite,  comix>site  materials  (viil 
canised  and  unvulcanised),  magneto  distributor  material, 
mica,  insulating  papers,  varnished  cloth,  and  enamelled  wire; 
also  other  departments  of  research  acti\'ity. 

Representation  has  b<^n  established  on  the  Technical  Co- 
operation Committees  of  the  Institution  of  Electrical  Engi- 
neers, and  in  the  conferences  an-anged  b>-  that  Ins-titution, 
to  discuss  the  metric  system  a.nd  the  proposals  for  a  national 
proving  house. 

The  Industrial  SoUcitor  reports  that  purcha,s<n-,s  nu  tlio 
■"hole  are  now-  found  wilhng  to  accept,  the  text  of  the  f.E.K. 
General  Conditions.  \  special  set  of  conditions,  governing 
contracts  including  erection,  was  settled  between  the  Council 
and  the  Port  of  London  Authority,  and  members  were  in- 
structed to  tender  to  the  Authority  upon  that  set.  For 
P.L..-^.  contracts  without  erection.  Conditions  of  Sale  (A)  are 
still  in  force.  The  Revising  Committee  prepared  a  new  eili- 
tion  (third)  of  the  home  Conditions  of  Sale  known  a.s  (.-\)  ami 
(B).  whieh  was  issued  during  the  year. 

The  texts  of  the  Association's  export,  Conditions  of  Sale 
known  as  (AE),  (BE)  and  (.AEC)  have  been  revised  during, 
the  year,  and  their  translation  into  French,  Spanish,  and 
Russian  du'ected. 

The  Council  considered  it  expedient  to  become  a  member 
of  the  .\s50oiation  of  Great  Britain  and  France  (president. 
Tjord  Denbigh),  the  main  object  of  ^vhich  is  to  constitute  a 
)>eriuanent  link  between  the  industrial  communities  of  the 
two  countries. 

The  followmg  new  Sections  were  constituted  during  the 
y.-ar  :  The  Poi-table  .Accumulator,  the  Primary  Batten-,  the 
jn.sailations,  and  the  Centrifugal  Pump  Sections. 

The  (|uestion  of  finding  larger  accommodation  for  tlie 
ra.pidly  increa,sing  business  and  s-tatf  of  the  .Association  has 
once  more  been  before  the  Council  during  tie  Ses.sion.  aii<l 
it  is  hoped  shortly  to  make  an  announcement  to  member.-'. 
■The  number  of  members  on  the  register  at  the  end  of  the 
year  (December  31st)  was  216.  Forty-five  firms  lyere  ad- 
mitted to  membership  during  the  year,  and  three  resigned. 

The  system  of  tendering  embodied  in  crosi^tendering  agree- 
ments continues  to  find  favour  among  members,  but  has  not 
been  extended  during  the  year.  The  Association  has  m  opera- 
tion the  following  such  agreements :  (1)  Steam  engine  buildere 
and  dvnamo  makers;  (2)  Diesel-engine  buOders  and  dynamc^ 
makers;  (3)  condenser  makers,  steam-engine  builders,  and 
turbine  makers. 


A  60,000-kw.  Transformer.— A  static  transformer  of 
this  capacity  has  been  supplied  by  a  German  firm  to  a 
Rhinelaud  electricity  works.  The  pressure  is  stepped  up  to 
110,000  volts  from  four  t;,250-volt  primary  coils.  The  complete 
transformer  weighs  116  tons,  the  core  tU)  tons,  the  casing  15  tons, 
and  the  insulating  oil  3.5  tons.  The  overall  height  is  17  ft.  3  in., 
and  the  floor  space  occupied  18  ft.  x  s  ft.  4  in.  The  four  l.t.  coils  at 
i;,2.50  volts  are  normally  connected  in  parallel,  but  may  be  pl^of* 
in  series  to  work  at  a  primary  pressure  of  25,000  volts.  The 
transformer  is  insulated  with  material  specially  manufactured 
by  the  makers  for  h.t.  purposes.  Tests  showed  a  loss  of 
1-36  Kw.  in  the  iron  core,  and  434  KW.  by  radiation  from  the 
aluminium  coil  :  a  total  loss  of  .irtO  kw.,  which  corresponds  to  an 
overall  efficiency  of  99-07  per  cent.  A  second  transformer  of  the 
same  size  is  nearly  completed,  and  will,  together  with  the  first  one, 
be  connected  to  two  turbo-generator  eets,  each  of  50,000  KW.— 
ZeiUfhrift  des  Verehif-^  Venf/scher  Jnqemevrp. 
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LEGAL. 


Mkarher  *  Hayes 


.  City  of  f!oRK  Tramway  ami  Electric 
Li(;hting  ('o.,  Ltd. 
At  the  Cork  Sprinp  Aasizfs.  on  Satuniay  last,  bpfore  Lord  Justioo 
(■>'Connor  and  a  jury,  this  action  was  heard,  in  whii;h  plaintiffs 
claimed  1^1  ii9  for  overchar<re8  by  the  defendant  company  in  tho 
supply  of  electric  po-ner  to  plaintiffs'  works  at  Crosse's  Green, 
Cork.  The  defendant  company's  case  was  that  the  circiini- 
stames  entitled  them  to  make  the  chargres.  and  that  those  charges 
were  regular. 

Plaintiffs'  case  was  that  they  were  charged  for  electrical  energy 
supplied  hy  the  defendant  company  at  1  jd.  per  unit  fur  the  first 
t.OOO  nnits.  1 ',d.  for  the  second,  and  Id.  for  the  third.  They 
claimed  to  ho  entitled  to  a  flat  rate  of  Id.  ]>er  unit,  at  which  rate 
energy  was  supplied  by  the  defendant  company  to  a  neighbouring 
sawmill  owned  by  a  Mr.  Harte.  They  maintained  that  there  were 
no  special  clauses  in  the  agreement  between  the  defendant  company 
and  Harte  to  justify  any  special  tariff,  but  that  the  supply  was  for 
the  same  purpose — a  sawmill — and  during  the  same  hours,  and 
that  their  consumption  and  that  by  Harte  was  approximately  the 
same. 

The  defendant  company  contended  that  plaintiffs  were  builders 
.-tnd  contractors,  and  that  the  sawmill  they  had  erected  for  war 
work  was  only  an  auxiliary  business.  The  problem  the  defendant 
company  bad  to  solve  was  to  keep  consumers  otf  "  the  jwak  of  the 
load. '  It  «  as  then  quite  economical  for  the  defendant  company, 
and  advantageous  to  give  special  tariffs  to  consumers  who  would 
accept  cnrrent  at  hours  off  tho  peak.  Mr.  Harte  was  supplied  on  such 
terms,  and  the  defendant  company  had  tho  option  of  cutting  off 
his  supply  without  notice  during  those  hours. 

i  Mr.  NaIjDER,  m.anagcr  of  the  defendant  company,  said  that 
plaintiffs  could  have  had  the  same  term?  as  Mr.  Hart<>  on  the  same 
conditions  without  any  <|ue.stion.  The  arrangement  with  Harte 
'  was  not  the  result  of  an  offer  by  the  defendant  company  ;  it  wfis 
[ negotiated  on  Harte's  behalf. 

Mk.  FiTzGiKitoN  :  ^o"  wrote  a  letter  in  answer  to  the  plaintiffs' 
ji^laim  for  tho  Id.  rate  that  'current  at  Id.  per  unit  is  only  given 
to  consumers  ronsuming  at  lea.st  twice  as  much  as  you  do.  "  Is 
that  correct  '  -1  think  so 

I  The  statement  in  the  letter  is  a, lie.  It  is  not  true  .'—I  would 
not  say  that. 

The  Judge  :  Have  you  in  existence  a  single  written  jigfeoraent 
undertaking  to  supply  current  at  Id.  per  unit  to  persons  willing  to 
ihavo  it  closed  down  during  "  the  jieak  of  the  load  "  hours  .'  That 
lis  an  agreement  similar  to  tbi^  one  you  have  with  Harte  ' —Wc 
iihavc.     I  could  nut  givt>  names  off-hand. 

[I  Tho  JiDfiE  intimat^Kl  that  a  li.st  of  the  kind  should  be  prepared 
Ijfor  the  jury. 

II  Mr.  FitzGibhox  (to  Witness") :    Did  you  go  to  Mr.   Harte  on 

I  January  9th  last  and  toll  him  that  he  should  sign  an  agi-eement .' — 
IJHe  never  signed  an  agreement. 

II  Witness  was  then  cross-esiimiued  as  to  accounts  supplied  to 
'plaintiffs,  which  showed  ch,irgos  of  Id.   )ier  unit,  which   counsel 

'Uggested   were  made  after  the   issue  of  tho  writ  in   the  present 
Ktion,  and  charges  of  2d.  per  unit  to  plaintiffs'  iiromiges  ;u  Travers 

(  Street.     Witness  objected   to  lie  examined  ou  a<^count.s,  as  he  wius 

i  not  conversant  with  them. 

I  The  .It  ik;e  questioned  witness  as  to  the  offer  made  to  the 
iplaintiffs.  and  pointed  nut  that  the  agreomont  mentioned  wap  much 
f  imore  stringent  than  the  terms  which  Harte  had. 
1  WiTNE>,--  :  We  never  had  it  in  itiind  to  give  them  any  other  than 
■  Iho  terms  given  Harte— tho  right  to  cut  off  during  "the  peak  of 
he  load'  hours.  Tt  was  not  a  case  of  picking  nut  one  nr  two 
special  customer  \  and  making  hole-and-corner  agreement^. 
•  The  Judge  thought  that  the  case  might  be  settled.  If  the  lury 
I',  ^-ame  to  the  conclusion  that  there  were  hole-and-corner  agreements 
N  ^hcy  should  find  lor  t)>c  plaintiffs. 

The  Court  adjoiirned  for  half  an  hour,  and  on  its  reassembling 
Mb.  Seb.teant  8i  li.ivax  said  that  Mr.  Nalder  had  the  information 
wked  for  by  the  Judge 

Mr.  Nai.der  stated  the  sjiecial  terms  which  they  gave  customers, 
nid  produced  the  figures. 

Mr.  Sek.it.  SrLi.lVAN  then  said  that  the  parties  in  the  action 
lad  consented  to  a  dismiss.  Certainly  there  was  a  misunderstanding 
n  the  letter  written  to  the  plaintiffs,  who  had  not,  apparently,  a 
air  chance  of  considering  whether  or  not  they  would  come  in  on 
hese  special  terms.  The  defendant  company  had  undertaken  to 
my  a  certain  sum  for  costs  ;  the  plaintiffs  woiUd  come  in  on  the 
)euny  rate,  and  the  acc^ounts  would  be  settled  on  that  basis. 

The  JuiiGE  said  that  the  arrangement  was  very  satisfactory.  In 
freeing  to  p.ay  certain  costs  of  plaintiffs,  the  defendant  company 
lad  acted  handsomely.  Plaintiffs,  through  tho  incorrect  phrasing 
'fa  letter,  diil  not  gel  an  opportunity  they  might  have  iivailed 
hemselves  of. 
The  action  w;is  accordinsl.y  disinlsswl. 


CORRESPONDENCE. 

Ltlters  rtreiitd  hy  vt  after  5  P.M.  on  Tuehday  cannot  ajyjttar  v/ntil 
the  follovoing  week,  ( i>rresp(tn(Unt»  »hmM  fpruyari  their  emnmv/ni- 
eatimu  at  t/m  earliest/  //osnhle  mx>ment.  A'n  letter  ran  he  piiMUhed 
wnltsi  we  hare  the  writer' g  mivie  and  addres*  in  imr  jwsseimiott. 


The   Re  =  Settlenient  of  Officers. 

iiii-lo   undei'  the  above   heading,  published  January 


Summer  Time.— An  amendment  tc  repeal  the  Daylight 
aving  Act  wa^,  attached  to  another  Bill,  v/hioh  was  not  passed 
y  Congress  before  the  adjournment  early  last  month.  The  daylight- 
iaving  law.  therefore,  remains  in  force  in  the  CS.A. 

Through  an  error  in  the  announcements  in  the  daily  Press,  which 
•as  not  corrected  in  time  for  o>ir  last  issue,  we  were  misled  a-s  to 
le  date  of  the  change  in  this  country.  We  trust  that  our  readers 
iffered  no  inconvenience  through  the  mistake. 


■j-lth.  and  tin;  following  (■orresp<>iid-enr<>,  has  been  of  gi'eat 
mt<M'est  ti»  me.  .\lth0ugl1  in  a<-<.-oidatncc  with  the  views 
expropsi'd  iji  thfir  supplementaa->-  uTtick  of  March  14th  by 
Kh.s.  Elec.  Key.,  I  must  also  ti.dinit  to  a-  .snwiking  admiration 
liM-  "  Fed-[rp's  "  .spij-ited   ciiticism   of   the  wholo   aii'air. 

Wliut,  may  1  ask,  is  being  done  for  the  man  who,  although 
not  one  of'  the  "  wealthy  men  or  men  of  po-^ation,"  ha;s,  by 
virtue  of  his' i>er.s(mal  determination  and  ambition,  rai.sed  hi.s 
general  e<lnoariomil  .standard  and  knowledge  of  hks  pro- 
fession, to  a  level  not.  attained  by  many  of  the  "  officer 
IV  [X>  "■/ 

lias  he  no  right,  after  doing  his  .«hare  of  the  fighting,  to 
the  b<>netil's  of  further  ttiition,  Ac,  which  this  .^heme  offers, 
because.  Clm'  a-  varietiV  of  reasons,  he  doe,s  not  hold  the  King  .^ 
CoiJimis.sion '.' 

Or  mu.'^t  he.  while  his  .■-hare  in  taxation  for  exiH'n.se.s  in- 
curred by  tho  Resettlemont  Committee  is  being  paid,  have 
again  to  rely  on  his  isoroly  tried  determination  tcj  "get 
there  "? 

Helgimn.   March  iHth,  IpJO.  niinner. 

LOnce  more  we  point  out  that  this  scheme,  though  ex- 
plained in  a  pamphlet  mfitlrd  "  The  Ee-.«ettlement  of  Offi 
«-or>."  is  explicitly,  cleai-ly.  and  nnini.stakably  provided  for  all 
ncii,  wlicthcr  cliicers  or  in  the  ranks,  -wbase  educational 
qu:ililication,s  ju.^tify  their  being  trained  for  responsible  po.sts 
in  civil  employment.  This  sclicmc  is  not  confined  to  officers 
III  all.  .\s  we  said  in  our  issue  of  March  14th,  it  is  for  men 
of  t^e  "  ojfirrr  tvpe,"  not' for  officers  only:  for  "a.  large 
proportion  of  the  X.C.O.'s  and  men."  "  Gunner "  has 
nothing  to  gron«^  alx>ut;  he  slionld  simply  write  to  the 
"  .'Appointments  Board,  Mini'st.ry  of  Ijabour.  Ixindon,  S.W..  ' 
for  AiTiw  l'"orin  Z15 — his  actual  rank  is  immaterial. — Eris. 
Ei.ix.  Riiv.l 

In  vynipathy  with  "Ex-Sapper"  and  "Fed-l  r,  mi'  J 
si. lie  ihal,  I  strongly  object  to  tihe  remarks  of  him  who  wa.s 
"  Proud  to  bold  a  Conimiiasion  '"? 

In  the  brigade  .section  in  which  I  served  ther<f  were  .six 
lullv-ipialifie<i  enginecis  imder  the  control  of  a  non-technical 
cicr'k. 

To  do  I  hi.s  .'joction  offii-er  ju-stiee— he  was  a  transfer  from 
tlic  infantry— he  did  put  foi-n-ard  api>lications  for  commis- 
Mons  to  Di'\T>aonal  H.Q.  Th<'  O.C.,  howovor,  was  a.  school- 
master, I  believe,  and  was  attached  R.E.  Application.s  had 
very  little,  if  any,  chance  of  pas,siug  his  hands.  The  result 
was  that,  (riic  man  who  was  a  sergeant  was  allowed  home 
{:»■  training  after  18  months'  waiting,  while  a  sapper  was 
;;iaiiled  an  inmjediale  commiss-ion  on  the  st.rength  of  re- 
prcM'iitatiou.--  of  his  '/i\i)  oniployors--a  railway  company. 

fhough  maii>-  preferred  certainty  of  .i.  first-elaiSS  sapper  to 
[lossibihty  of  a  third-rate  commis-sioned  rank,  the  choice  wa.'i 
not   always  there. 

Monh   i'l/'i.    101'.).     _^ ^-    ^^-    ^• 

The  ,\ssociation  of  Officers  and  Staff  Members  of  Electricity 
Companies  (A.O.E.C.). 

h  has  come  to  the  knowledge  of  the  Executive  C'Oiiimittee 
that  some  misapprehension  exists  a. s  to  the  reasons  which 
l<-d  10  the  formation  of  this  a.ssociation. 

There' are  a.  lairge  number  of  men  whose  long  and  honour- 
able s<'rvicc  with  the  electricitv  (power  and  supply)  com- 
panies constitutes  an  asset  wlncTi  is  to  them  of  great  vahie. 
'rhcv  see  the  jirospeet  of  aanalganuition  or  absorption  of  the 
companies  in.  the  near  future,  whether  under  the  scheme 
draun  up  bv  the  Board  of  Trade  f'oninnttee  or  otherwise, 
and  they  fear  that  in  the  changes  ui  organisation  and  read- 
ju.-tments  of  staffs  which  will  probably  take  place  the  value 
k  of  this  a.sset  mav  be  i-ediiced  or  even  lost.  This  association 
has.  therolurc,  Ixyn  formed  with  the  obie<-t  of  see,uring  by 
concerted  action  the  right  to  com|X^nsation  for  any  one  whose 
intere.sts  mav  be  adversely  allectwl-a  right  which  in  the 
case,  of  the  London  water  and  dock  i:ompanies  was  defanitely 
•ist-ured  by  clauses  in  the  .\ct,s  of  Parliament  authonsmg  the 
1'onuat.ion' of  the  MetropoUtan  Water  Board  and  ihe  Port  ol 
London  Authontv.  ISfembership  of  the  association  is  bmited 
to  those  of  not  less  than  ten  veais'  service,  and  it  is  vei- 
desirable  t-ha.t  i«^  ihaU  be  of  the  .strongest-  representa.t-iv^ 
••ha.'-aoter  It  's,  not  intended  tx3  eompetie.  -nth  other  asep 
■ciations  hat-inc  sther  inuerrests,  but  m  its  object  it  izi-tiitep 
tihe  s'lpjxsrt  of  all  grades  of  officers  and  s<;aff  r^mibsi-s  o*  t!:.-- 

^?^d  add  that  the  Executive  p^^t^^^f  ^f'^L 
rvlacfld  the  views  of  the  association  before  the  Board  01  XiaAe 
iS  c^^ti^  with  the  Government  Bill  short.ly  to  be  bron^t; 
liefore  Parlinmont.  Oswald   M.   .\ndrews,  : 

if.,,    Srrrrfari/.   ". 

London,   W.,   .U.nc/i   'm>,  lai'L 
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War  Bonus  Awards. 

I  shall  esteem  il-  a,  favour  if  you  will  allow  me  a.  Uttla  sjiai.v 
to  point,  out  that  the  bonus  of  '20  per  cent,  on  saliries,  plus 
.£9("»,  is  a  decidedly  better  rate  tiian  the  fl  8p.  6d..  plus 
1.21  per  cant,  over  bonus  and  wages.  There  is  uo  point 
where  these  two  rates  become  egual.  The  E.P.E.A.  award 
leads  all  the  way  and  all  the  while — no  raatt#r  whether  tbe 
wa.pes  or  fBlarie.s  l->e  30s.  a  week  or  whether  they  bo  ±'5  a 
week.  If  our  trade  union  friends  care,  tn  reckon  out  a 
Ho7Pn  c)\ep-^  they  will  realise  the  truth  of  rny  stat<;ment, 
John  Vincent, 

\afionnl    Amatffamated    Union    of    I^ngincnini. 
FiTemen,  &c. 
K.^therhara,   March  96tfc,  1919. 


BUSINESS  NOTES. 


Rotor  Currents  of  Slip-ring  Motors. 

At  one  of  the  meetings  of  tie  I.E.E..  held  some  time  ago, 
a,  suggestion  or  niling  was  parsed  to  the  ofl'ec.t  that  manu- 
facturei-s  of  ^■c.  inotOT-s  should  state  on  the  iiameplatc  of  the 
motor  the  full-l<>;i(l  value  of  the  rotor  current  (this,  of  coiirs(\ 
applies  to  slip-ring  rotors).  So  far,  1  have  not  come  across 
:my  motor  where  this  suggestion  has  been  carried  out,  and 
L  think  that  if  the  manufacturers  would  comply  with  this 
request  a  good  deal  of  trouble  would  be  iiaved  in  the  way 
of  burning-out  of  cables  connected  between  the  rotor  and 
rotor  .-itarting  s\\-itch.  Very  often  the  electrician  simply  in- 
stalls cables  for  both  stator  and  rotor  of  the  same  size,  anil 
if  the  sizo  agreed  on  is  large  enough  for  the  full  stator 
(Mirrent,  but  too  small  for  the  rotor  current,  the  result  is 
obwus.  I  have  oome  across  mistakes  of  this  sort  which 
could  have  been  avoided  by  the  rotcn*  cm-rent  being  given  on 
tbe  name-plate. 

Tf  you  win  kindly  bring  this  matter  to  the  attention  of 
mauiifactm-ers  by  inserting  this  letter  in  your  valued  pa.per, 
I  shall  lie  obliged. 

Rotor. 

March  29tfc,  1919. 

Electricity  Supply  Commercial  Association. 

I  should  like  to  draw  the  attention  of  your  J'eadeis  to  the 
advertisement  which  appears  upon  another  page  giving  notice 
of  a  ma*s  meetmg  of  the  above  Association  to  be  held  at 
(ixton  Hall,  Westminster,  on  Thursday,  April  10th,  at 
7  p.m.  In  addition  to  present  members,  a  cordial  invitation 
is  extended  to  all  those  interested  and  ehgible  fca-  membei"- 
ship  of  the  Association.  Your  readers  wiU  doubtless  be  glad 
to  know  that  widespread  interest  is  now  being  taken  in 
this  A5SOcaa.tion,  and  following  my  previous  letters  pubhshed 
in  the  Eeview,  hundreds  of  new  members  have  joined. 
The  Association  affords  a  splendid  opportunity  for  the  com- 
moroial  staffs  of  electricity  supply  undertakings  to  co-operate 
in  an  association  of  their  own,  which  has  amongst  its  objects. 
in  addition  to  prowding  means  for  expression  and  exchange 
of  opinion,  such  impoiiant  matters  as  representation,  pro- 
tection, and  consideration  of  BiUs  before  Parliament  so  ia<v 
as  they  may  affect  the  interest  of  members.'  Those  in  the 
Greater  London  area  who  wish  to  avail  themselves  of  this 
opportunity  to  associate  and  co-operate  with  their  colleagues 
in  electricity  supply  undertakings  in  all  parts  of  the  country 
should  endeavour  to  be  present  at  the  meeting  meotioned 
above.  Members  of  provincial  staffs  interested  should  com- 
munica.te  with  the  following  divisional  branch  secretaries:' — 

Midland  (West):  Headquarters,  Birmingham;  hon  seci'e- 
tary,  Mr.  H.  C.  Taylor,  City  of  Birmingham  Electricity  De- 
jyartment,  14,  Dale  End,  Birmingham. 

West  Yorkshire;  Hea.dquarters,  Dewsbm-y;  hon  secretary. 
Mi-.  C.  B.  Tresh,  Yorkshire  Electric  Power  Co.,  Wellington 
Road,  Dewsbury. 

Scottish:  Headquarters,  Edinburgh;  hon  secretary,. Mi".  .T. 
Beveridge,  10,   Henderson  Eow,  Edinburgh. 

North-Eastem  :  Headquarters,  New  castle-on -Tync;  hon. 
secretiar}-.  Mr.  E.  S.  Pattison,  Newoa«tle-on-Tyne  Electricity 
Supply  Co.,  Ltd.,  11.  Sydenham  Terrace,  Whitley  Bay. 

Lancashire:  Headquajrters.  Liverpool;  hon.  secretary.  Mr. 
H.  G.   QuiUam,  29,  Salisbury  Road.  Wavertree,  Liverpool. 

Midland  (East):  Headquart.ers.  Derby;  hon.  secretary. 
H.  R.  Kmnerley.  Eleobrioity  Works,  9,  Iron  Gate,  Derby ; 
or  direct  to  me  for  further  informa.tion 

G.  R.  Smith, 
Acting   Hon.    Gfnrral  Serri-fary. 

39.    Leghorn    Road,   Plum.st^id,   S.E.18, 
April  l!>f,  1919. 


The  Transport  Bill- — A  White  Paper  has  been  issued 
sununariainsr  the  powers  and  functions  under  statute  which  may 
be  transferred  from  other  departments  to  the  Ministry  of  Ways 
and  Communications.  They  include  the  powers  of  the  Board  of 
Trade  .with  regard  to  tramways  and  light  railways,  those  of  the 
Light  Railway  Commissioners  and  the  Development  Commissioners, 
those  of  the  Board  of  Trade  with  regrard  to  electrical  undertaking-s, 
and  the  functions  of  the  Loial  Government  Board  with  resrard  to 
loans  for  electricity  works  for  the  supply  of  electricity  for  tra/Ction. 


Our  Letters   from  the  Forces.— A  correspondent    )ust 

demobilised  from  the  R..\.F.  writes  : — 

"  I  should  like  to  express  my  very  sincere  thanks  for  the  gift  of 
the  Electbiial  Review  for  such  a  long  period.  It  will  always 
be  a  pleasant  memory  to  recall  the  practical  way  in  which  you 
kept  the  far-ecattered  electrical  jn'runnne!  in  touch  with  everything 
affecting  their  interests  at  home.  Many  times  I  have  known 
those  not  essentially  electrical  take  an  absorbing  interest  in  the 
"  leaders  "  of  your  journal,  l)ecause  they  suited  their  case  also.  It 
is,  perhaps,  difficult  to  judge  all  at  once  of  things  at  homo  on 
rot  urn  after  a  lengthy  period  away,  but  it  is  to  be  hojwd  that  some 
of  the  spade  work  you  have  been  doing  so  long  and  so  well  will 
liring  forth  its  just  harvest.  I  have  in  mind  'The  Kxport  Vision' 
a«  one  instance.  Do  the  workers  realise .'  Will  they  ever  .'  For 
the  sake  of  all  that  has  been  sacrificed  during  the  war,  let's  hops 
they  will  realise,  and,  at  the  same  tinui,  learn  to  disciiminata 
Itetween  leaders  and  fanatics 

"  Wishing  every  success  to  your  pap»!r,  which  has  been  more  than 
valuable  over  a  long,  long  p<riod,  and  once  more — many  thanks." 

.\nother  writer,  also  recently  demobilisctl,  says  ;    - 

"Thank  you  most  heartily  for  the  copies  of  the  ENECTKiCAfi 
Uexiew  which  you  have  so  kindly  sent  to  me  while  I  have  been  in 
France.  I  have  enjoyed  it  i>articularly  during  the  past  few  months, 
when  work  has  been  anything  hut  jiressing." 

British  Orders  for    British  Works. — The  Pi.xecutive  of 

the  Federation  of  British  Industries,  on  March  2l)th,  passed  the 
following  resolution  ; — 

That  every  effort  should  be  made  by  the  Government  to  deal  with  purely 
Britisli  firms  in  preference  to  tirmB  of  alien  origin  :  and  that,  in  purbitance  of 
the  Government's  policy,  it  is  not  sufficient  for  the  Government  to  close  down 
firms  which  are  technically  of  enemy_  origin,  but  that  it  must  set  an  cxamplo 
by  placing  its  contracts  exclusively  with  firms  owned  and  controlled  by  British 
subjects. 

Reconstruction    Pamphlets. — The  Ministry  of   KeeoD- 

struction  has  issued  two  more  pamphlets.  No.  IS  describes  the 
Whitley  Scheme  for  Industrial  Councils,  and  reviews  the  work  that 
been  accomplished  in  that  connection.  No.  19  deals  with  the  State 
regulation  of  wages. 

Auction  Sale. — By  order  of  the  Disposal  Board,  Messre. 

Simmons  &  Sons  will  sell  by  auction,  on  April  9th,  at  the  Newbury 
Inspection  Depot  1,IJ05.  near  Newbury  Racecourse,  a  quantity  of 
electrical  material.  For  particidars  see  iKlvcrtisement  pages 
to-day. 

Plant    for    Disposal.  —  Stoke  -  on  -  Trent    pjlectricity 

Department  invites  offers  for  one  300-KW.  n.c.  Belliss  it  Morcom 
steam  engine  with  E.C.C.  dynamo,  and  three  Babcock  water-tube 
boilers. 

Shefheld  Corporation  Tramways  Department  will  have  for 
disposal,  in  August  or  September  next,  10  tour-wheeled  single-deck 
tramcars.     See  our  advertisement  pages  to-day. 

Profit-Sharing  in  Principle,  but  No  Profits  to  Share. 

— At  a  commemoration  held  in  the  Krujip's  Friedrichshalle  on 
Sunday,  February  23rd,  the  present  director  of  the  works,  Herr 
Krupp  von  Bohlen,  pointed  out  in  a  speech  to  the  assembled 
guests  that  the  external  defeat  and  internal  commotions  had 
involved  the  Krupp  undertaking  in  incalculable  dangers.  The 
disaster  thus  hanging  over  a  great  concern  hatl,  more  than  any 
other  occurrence,  made  it  clear  to  all  that  it  was  not  so  much  the 
personal  interest  of  the  individual  that  was  at  stake  as  the 
existence  and  prosperity  of  the  undertaking,  with  whose  future 
continuance  the  fate  of  all  its  members  was  bound  up.  There  was 
much  talk  nowadays  of  socialisation  and  profit-sharing.  The  idea 
of  sharing  profits  among  the  officials  and  workers  ha<l,  however, 
been  for  years  realised  at  Kriipp's  under  many  forms.  The 
speaker  went  on  to  say  that  the  management,  in  grateful 
remembrance  of  the  great  efforts  of  the  employes,  had  elaborated  a 
plan  that  large  sections  of  clerks,  minor  officials  and  workers 
should  participate  more  directly  than  hitherto  in  the  balance-sheets 
of  the  company.  The  present  complexion  of  affairs,  which  could 
hardly  indicate  a  prosperous  balance,  had  put  an  end  to  this  idea. 
The  economic  position  would  determine  how  far  il  was  piissible  to 
return  to  the  idea.  The  speaker  hopefl  that  Germany  would 
justif.y  her  existence^in  the  eyes  of  the  world,  and  that  German 
labour  would  once  more  enjoy  its  ancient  prestige. — D.A.Z., 
February  2Ith. 

Cold-Blast  Pig-iron.— The  Minister  of  Munitions  gives 
notice  that  in  consequence  of  an  arrangement  with  the  manu- 
facturers, whereby  certain  existing  subsidies  payable  on  cold-blast  ■ 
pig  iron  have  been,  or  are  to  be  withdrawn,  he  hn,s  authorised  an 
advance  of  lis.  per  ton  in  the  maximum  price,  to  take  effect  as 
hom  April  Ist,  1919.  This  advance,  added  to  the  inciease  of  16». 
which  tookeffect^on  .lanuary  1st,  raises  the  maximum  price  for 
home  sales  to  llC  8s.  fid.  per  ton  f.ti.t.  makers'  works.  The 
export  price  remains  unchanged  at  £11  12s.  Hd.  per  ton,  but  the 
export  drawback  is  reduced  by  the  amount  of  the  increase  in  the 
home  price. 

Calendar  Competition.^— The  Sun  Eleoteical  Co.,  Ltd., 

is  offering  a  number  of  prizes,  ranging  from    t  .'">  5.«.  down  to  8b., 
tor  sets  of    phra.ses  suitable  for  the  Sun  desk    memo  calendars. 
Anybody  interested  can  obtain   a  copy  of  the  rules  by  applyin?  *" 
the   compan.y's    Publicity     Department    at    b7-5fl,    Neal    SfcMwi  ; 
Long  Acre,  W.C.  2, 
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B.T.H.  Whist  Drives.— By  four  whist  drives  the  staff  of 
the  B.T.H.  Co.,  at  Rugbv,  have  raised  -eeO  for  the  B.T.H.  Relief 
Fund  and  St.  Dunstaus  Hostel. 

British  Firms  Only. — Southwark  Board  of  Guardians 
haa  decided  that  in  future  no  tenders  be  coneidered  from  other 
than  British  firms,  and  that  all  firms  tendering  be  requested  to 
state  the  names  of  the  principals. 

Exports  to  China.— The  London  Gazette  for  March  2«th 

contams  a  further  list  of  persons  and  bodies  in  China  to  whom 
exports  may  be  consigned. 

New  French  Company. — A  new  compauy  haa  lately 
been  formed  in  Paris  with  a  capital  of  i:  40,000.  and  the  title 
La  Societe  d'Appareilfl  de  Tranapoits  et  de  Ma.nntentions  Elec- 
triques. 

B.E.A. — The   British   Engineer's'  Association  (Inc.)  has 

issued  pamphlet  M  152  (24  pp.),  containing  particulars  of  its 
various  trade  groups  and  sections.  E 1  class  covers  electrical 
plant,  machinery  and  accessories  :  I  1,  internal  combustion  engines  ; 
R  1,  railway  and  tramway  plant  and  material  ;  S  1.  scientific  and 
industrial  instruments;  S4.  steam  engines,  turbines,  and  con- 
densing plant  ;  W  5,  wire. 

Industrial  Housing. — A  memorandum  has  been  issued 
by  the  Local  Government  Board  ,  which  gives  in  detail  the 
terms  tif  financial  assistance  offered  by  the  Government  to 
public  ntility  societies  for  housing  purposes.  The  Housing  Bill 
which  has  ju.st  been  introduced,  contains  provisions  for  the 
necessary  Parliamentary  authority  for  the  payment  of  assistance. 
Any  ho/id  ride  puWic  utility  society  whose  objects  include  the 
provision  of  bouses  for  the  working  classes,  and  which  complies 
with  the  conditions  laid  down,  may  receive  the  Government 
assistance  in  respect  of  approved  housing  schemes.  It  is  hoped 
that  organised  bodies  of  workpeople  will  join  in  the  promotion  of 
public  utility  societies  on  which  their  members  wUl  be  duly  repre- 
sented. The  Government's  offer  is  expected  also  to  appeal  to 
employers  of  labour  in  town  and  country,  who  have  a  direct 
interest  in  seeing  that  persons  employed  by  them  are  well  housed 
near  their  work.  The  Local  Government  Board  and  their  Housing 
Commissioners  will  be  prepared  to  give  any  necessary  advice  in 
regard  to  the  formation  of  a  public  utility  society. 

War     Trade     Department. — In     accordance     with    an 

arrangement  made  some  weeks  ago.  Lord  Emmott  and  Sir  Nathaniel 
Highmore,  K.C.B.,  who  have  since  its  inception  in  February.  1915, 
been  respeotivriy  Director  and  Secretary  of  the  War  Trade  Depart- 
ment, have  now  resigned  their  posts.  The  Board  of  Trade  is 
taking  over  the  War  Trade  Department,  and  has  appointed  Sir 
Alexander  King,  K.C.B.  (the  former  Secretary  to  the  G.P.O.).  as 
O)ntroller. 

44  Hours'  Ballot. — The  Federation  of  Engineerinsj  and 
Shipbuilding  Trades,  at  a  Conference  held  in  London,  last  week, 
resolved  to  take  a  pooled  ballot  vote  of  the  members  of  all  the 
Societies  in  the  Federation  on  the  question  of  applying  for  a 
44 -hour  week.  Women  workers  in  the  engineering  trade  have 
asked  for  an  alteration  of  hours  of  female  labour  in  the  engineering 
workshops  from  the  present  48  to  54  hours  to  47  hours. 

Electrical     Supplies    to    South     Africa.  —  The  S.A. 

Mhiimi  ii/iil  Eii'ihiffrinii  Jmrtial  for  February  15th  stated  that 
during  the  preceding  week  there  was  no  alteration  in  prices  of 
electrical  goods,  although  plenty  of  materials  were  arriving  from 
England,  America,  and  Japan.  "Contractors  are,  in  a  measure, 
Ijeing  held  up  bv  the  building  strike,  but  outside  of  that  there  is 
quite  a  lot  of  work  in  evidence.  One  distributing  house  has  been 
doing  quite  a  good  business  in  C.O.D.  railway  orders,  thus  showing 
an  improvement  in  country  orders.  The  mines  are  also  purchasing 
rather  freely  of  lamps,  wiring,  and  other  materials,  as  they  are  not 
interfered  with  by  the  strike.  When  the  latter  is  fixed  up,  a  lot  of 
activity  is  anticipated  in  the  electrical  business.  In  the  meantime, 
stocks  are  accumulating,  thus  enabling  contractors  to  have  a  better 
assortment  of  all  requisites." 

American  Government  Sales  of  Copper. — It  is  repoi-ted 

in  a  Press  dispatch  from  Washington  that  the  War  Department 
announces  that  an  agreement  has  been  come  to  with  copper 
producers  hy  which  approximately  100.000,000  lb.  of  copper  owned 
by  the  War  Department  will  be  sold  in  the  next  Vi  months  at 
market  prices.  In  the  first  10  months  the  Metal  Selling  Co.  will 
dispose  of  5.000,000  lb.  monthly,  and  in  the  succeeding  five  months 
10,000,000  lb.  monthly. 

Export  Trade  Commissioners. — in  the  Bulletin  of  the 

Federation  of  British  Industries,  it  is  stated  that  the  Overseas 
Trade  Committee  has  appointed  a  sub-committee  to  supervise  the 
Federation's  Tr.ide  Commissioner  Service.  The  sub-committee 
will  be  charged  with  the  duties  of  considering  the  qualifications 
of  candidates,  and  making  appointments  to  Commissionerships. 
drawing  up  the  necessary  regulations  governing  tlie  service,  and 
making  recommendations  regarding  overseas  trade  ]jolicy.  The 
sub-committee  will  have  power  to  co-opt,  and  will  generally  sit 
fortnightly.  It  is  expected  that  the  delegation  of  Brazilian 
business  men  will  arrive  here  on  June  15th  for  their  tour  of 
industrial  Britain. 

High-Speed  Tool  Steel  and  Scrap.— With  reference  to 

the  Steel  Supplies  (Partial  Suspension)  Order,  1919,  the  Ministry 
of  Munitions  gives  notice  that  after  the  date  of  that  Order  all 
dealings  in  high-speed  tool  steel  and  scrap  therefrom  are  unre- 
stricted, and  consequently  the  maximum  prices  applicaljle  to  these 
materials  cease  to  be  operative. 


Catalogues,    Calendars.   &c.— The  Bbitish  Westing^ 

HOUSE    ELECTBIC    AND    MAKUFACTrEING    Oo.,   LTD.,    of    Trafford 

Park,  Manchester,  have  favoured  us  with  one  of  their  wall 
calendars  for  the  year  ending  March,  1920.  The  monthly  date 
slips  appear  beneath  a  study  which  cannot  fail  to  be  an  attraction 
on  any  office  wall. 

Messes.  Johnson  &  Phillips.  Ltd..  Charlton.  Loudon,  S.E.  7. — 
In  the  form  of  a  folder,  the  company  has  issued  a  map  of  the 
United  Kingdom,  efifectively  showing  the  very  large  uumljer  of 
collieries  where  J.P.  electrical  plant  and  cables  have  been  installed. 
A  32-page  catalogue  has  also  been  published,  entitled  "  Main 
Cables,"  in  which  a  good  deal  of  information  is"  given  respecting 
their  power  cables.  A  general  specification  is  followed  by  notes 
concerning  cable-laying  and  jointing,  vulcanised  bitumen  insulated 
cables,  low-tension  cables,  high-tension  cables,  three-core  high- 
tension  cables,  three-core  e.h.t.  cables  with  earth  shield,  special 
cables,  split  conductor  cables,  paper-insulated  bitumen  sheathed 
cables,  rubber-insulated  cables,  and  telephone  cables.  These  are 
all  illustrated  with  excellent  half-tone  sectional  views,  and  pictures 
appear  of  the  paper  cable  works,  and  of  various  cable-laying 
operations.  The  company  has  specialised  in  cable  manufacture  for 
a  very  long  period,  in  fact  its  works  were  established  at  Charlton 
in  1875. 

Messrs.  Higgs  Bros.,  Sand  Pits,  Birmingham.  Stock  price  list 
of  shunt-wound  interpole  motors  from  '25  to  25  H.P. 

Export    Prohibitions. — A  further  list  of  alterations   in 

export  prohibitions  appears  in  the  London  Gazette  for  March  28th. 

Book  '^oWciS.—Etccti-olfisia  and  Its  Mitigation. 
Technologic  Paper  of  the  Bureau  of  Standards.  I'.S.A.,  No.  52. 
By  E.  B.  Rosa  and  B.  McCollum.  2nd  Edition.  Washington,  D.C., 
U.S.A.  :  The  Bureau. — This  report  relates  principally  to  the  pre- 
vention of  electrolysis  in  metallic  structures,  including  gas  and 
water  systems  and  lead-covered  cables.  In  America  no  regulations 
exist  imposing  limits  on  voltage  drop  in  the  negative  return  of 
tramway  supply  systems,  and  consequently  electrolysis  has  given 
rise  to  serious  troubles  on  pipes,  cable  sheaths.  &c.  "  It  is  probable 
that  more  trouble  from  this  source  is  now  being  experienced  in  this 
country  [United  States]  than  anywhere  else  in  the  world."  Voltage 
drops  of  5  or  6  volts  in  a  few  hnndi;ed  feet  are  common.  The 
subject  is  very  fully  treated,  and  abundant  data  are  given  derived 
from  actijal  experience.  Wide  use  is  now  being  made  of  insulating 
joints  in  pipes,  attempts  to  protect  the  pipes  with  paint.  i:c..  having 
proved  ineffective.  The  best  method,  however,  is  to  reduce  stray 
currents  to  the  minimum.  A  new  feature  of  the  revised  edition  is  a 
section  on  the  three-wire  system  of  railway  power  distribution,  of 
which  several  examples  exist  in  the  United  States. 

The  March  issue  of  the  Industrial  League  Journal  includes  .i 
12-page  supplement  reporting  an  address  by  Mr.  G.  X.  Barnes.  MP., 
to  managers  and  foremen  on  "  Industrial  Matters."  5Ir.  H.  E.  Blain. 
of  the  London  Underground  Railways,  contributes  an  article  on 
"  Industrial  Honour."  There  are  contributions  from  Sir  Woodman 
Burbridge.  Sir  Eric  Geddes.  Mr.  R.  Young,  M.P..  Mr.  G.  H.  Roberts, 
M.P.,  Prof.  Kirkaldy,  Mr.  W.  C.  Bridgemau,  M.P..  Sir  William  Bull, 
M.P..  Mr.  G.  J.  Wardle,  M.P.,  and  Mr.  Tom  Shaw,  M.P.  An  article 
on  "League  of  Nations  and  Industrial  Unity"  is  contributed  by 
Major  the  Hon.  Waldorf  Astor,  M.P.  There  is  also  a  full  account 
.of  the  donation  of  £20.0ii0  by  Colonel  Sir  William  Dupree  towards 
creating  industrial  harmony. 

Trade  Announcements.- Mr.  C.  H.  Campio.x  (Campion 

and  Ryan,  of  New  York)  is  at  present  in  London  (fi.  Old  Queen 
Street.  S.W.)  representing  a  number  of  American  manufacturer.^ 
for  the  purpose  of  appointing  wholesale  factors  and  distributors  of 
various  electrical  products.  He  is  also  here  to  complete  arrange- 
ments for  representing  British  interests  in  America. 

The  address  of  Messrs.  .A.tiT0MATic  and  Electric  FiJBNACf:s, 
Ltd..  has  now  been  changed  to  281-283,  Gray's  Inn  Road,  Loudon. 
W.C.  1  (telephone.  Holborn  1295  ;  telegrams.  "Elecfurn,  Kincross. 
London  "),  where  larger  premises  for  offices  and  works  have  been 
secured. 

The  Power  Specialty  Co..  of  New  York,  have  opened  an 
office  at  315-17.  Oxford  Street.  London,  W.  1.  to  deal  with  all 
European  business  in  "Foster  "  superheaters,  the  agency  for  which 
has  until  recently  been  in  the  hands  of  Messrs.  Heenan  &  Froude. 
of  Worcester.  We  have  received  a  copy  of  the  company's  fully- 
illustrated  catalogue  of  :>6  pages  describing  the  Foster  superheaters. 

Mr.  J.  F.  Carr.  late  Trench  Warfare  Engineer,  West  of  Scotland, 
and  Mr.  T.  T.  D.  Geesin.  late  of  the  British  Thomson-Houston  Co., 
Ltd  .  Rugby,  and  Lt.  R  N.V.R..  have  entered  into  partnership  as 
Carr.  Geesin  i:  Co..  electrical  and  mechanical  engineers,  at  1, 
Montague  Street,  W.C.  1.     Telephone  :  "  Museum  3413." 

Liquidations  and  Dissolutions.- Peaesons  (Elec- 
tricians). Ltd. — Winding-up  vohmtarUy.  A  meeting  of  creditors 
was  called  for  yesterday  at  15,  Fountain  Street,  Manchester. 
Liquidators,  W.  Eaves  and  A.  Yearsley,  27,  Brazennose  Street. 
Manchester. 

Cedes  Electric  Traction,  Ltd.— Last  day  for  claims  Apnll5th 
Controller,  Mr.  H.  E.  Burgess,  O.R.,  33,  Carey  Street.  London.  W.C.  2. 

National  Provincial  Electricity  Corporation.  Ltd.— 
A  meeting  is  called  for  May  2nd  at  Balfour  House.  London,  E.C.. 
to  hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  S. 
Gillatt. 

Pneu-MATIC  Tool  Co.,  Ltd. — Winding  up  voluntarily,  with  Mr. 
H.  L.  Williams.  70.  Queen  Victoria  Street,  London,  E.C.,  as 
liquidator. 

Non- Ferrous   Metal   Industry   Act.— Additions   to   the 

list  of  licences  granted  under  this  Act  appear  in  the  LoiuUii 
Gazette  for  March  28th  and  April  1  st. 
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Wages    of  Women    Engineer's. — An    Arbitration  Court 

Ua:  Avrarded  all  \romeii  cmploj^  in  the  eUKiucering  and  Mied 
n^dustried,  whecber  time  or  piece  workers.  aDOther  3b.  a  week,  girU 
uCuier  Is  to  receive  i?i.  6d.  The  womeu'e  ITnionc  had  asked  for  "an 
ir.creaae  ot  2Si  6d.  !>  vreek.  with  an  addilional  advance  of  6e.  a 
vverjk.  ■  Under  the  Wages  (.TempuMirv  Retrulation)  Act  the  Labour 
Ministry  has  issued  an  onler  oompclliotr  all  emplojera  who  havif 
women  workers  in  engineering  or  boiler  shops  and  foundries  to 
obey  the  award. — Hailtt  Mai'. 

German    Industrial  Notes. — The  trfnuan  Babi'ock  ami 

Wilcox  steam  boiler  works  have  purcha-sed  larRC  plota  of  laud  in 
.Mtstadeu  for  the  orection  of  new  premises. —  Weltirirtschafts- 
•ritiiiig,  February  28th. 

The  Ac'4;umulators  Manufacturing  Co.  in  Berlin  and  theXh.  Gold- 
suhmidt  Co.  in  Essen  have  amalKamated  their  rail-weldin?  ilepart- 
luents  in  the  Electro-Thermit  Co.,  Ltd.,  their  raetho<ls  havinir  licen 
found  to  be  supplementary  to  eivch  other. —  A,i!ni.sc/if  ZrifiiHi/. 
February  2tJth. 

The  Co-operative  Electricity  Companies  attached  to  the  Saxon- 
.Vnhalt  Electricity  Works  have  combined  in  a  company  entitled 
the  Provincial  Electricity  Co.,  Ltd.,  at  Kalle. —  KulntM-hi-  Xeitviiij, 
February  13th. 

Nationalisation. — The  Council  of  tlie  F.B.I,  recognises 

that  the  Federation,  which  is  the  largest  manufacturers'  organisa- 
tion in  the  country,  cannot  remain  silent  with  regard  to  the  policy 
uf  nationalisation  now  being  pressed  upon  the  country.  On  the 
motion  of  Mr.  W.  P.  Rylands,  a  strong  committee  has  been 
appointed  to  consider  the  report  of  the  Royal  Commission  on  the 
Coal  Industry,  and  to  continue  to  consider  the  various  interim 
reports  of  that  Commission  as  they  appear  ;  to  consider  the  report 
of  the  Xational  Industrial  Conference  ;  to  take  evidence  from  the 
various  tradi'S  with  regard  to  nationalisation  ;  and  to  report  back 
to  the  Council. 

Parliamentary    Question   re    U.S.    Export    Plans. — In 

the  Hou?e  of  Commons,  on  Monday.  Mr.  Higham  asked  whether. 
in  view  of  the  fatt  that  the  (iovernmenl  of  the  United  .'>t;ites  in- 
tended to  lend  to  American  exporters  Ji;20ii,0liu,000  of  Government 
money  to  permit  those  exporters  to  sell  on  credit  in  Allied  and 
neutral  markets,  he  would  state  what  amount  of  mouey  His 
Maje.sty's  Government  proposed  to  set  aside  for  that  purpose  in 
order  that  British  traders  might  be  in  no  less  advantageous  a 
position.  The  reply  of  Mr.  Bridgman.  according  to  The  Tiiiifi. 
report,  was  :~  ''  The  hon.  member  must  bear  in  mind  that  the  war 
has  taxed  the  financial  resources  of  the  British  Government  more 
severely  than  those  of  the  Government  of  the  United  States.  The 
(Jovernment  are  fully  alive  to  the  importance  of  the  question  of 
credit  facilities,  which,  in  the  case  of  some  markets,  is  at  present 
perhaps  the  chief  problem  to  be  solved  in  connection  with  export 
trade.  But  the  solution  cannot  be  a  matter  either  wholly  or  mainly 
for  the  Government." 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Proposkd    PjXTKnsioss. — Tlae   I^lectririty 

Committee  has  approved  a  proposal  for  the  expenditure  of  jCTn.oOO 
on  additional  plant  at  the  electricity  works.  \  i-eport  on  tlie 
scheme  has  been  prejiared  by  Mr.  R.  Blackmore,  of  tlie  Stalybridge, 
Moesley,  Hyde,  and  Dukintield  Electricity  Hoard.  The  steam- 
raising  and  gas-producing  plant  is  iuade(iuate  for  the  present  load, 
and  the  prospective  load  will  add  considerably  to  the  demand. 
Bulk  supplies  from  neighbouring  authorities,  or  from  the  contem- 
]ilated  national  power  stations,  are  not  considered  practicable.  The 
capital  charges  on  the  new  expenditure  would  be  about  il  7.00(1  per 
annum,  but  it  is  estimated  that  the  shutting  down  of  the  gas- 
driven  plant  would  save  ii5,ti00  a  year.  The  opinion  is  expressed 
that  if  the  station  is  run  under  steam  conditions  there  would  be  a 
substantial  reduction  in  fuel  charges,  and  the  total  credit  is  set 
ilown  at  *;ll,fiOii.  leaving  a  net  linancial  gain  of  X.  l.fOo  a  year. 

Australia. — E.L.  Sche.mks. — The  C'ovowu  (X.S.W.)  Shire 

Council  is  con.sidering  the  extension  of  its  E.L.  undertaking,  at  a 
cost  of  £4,000.  The  Yeronga  (Q.)  Lighting  Committee  is  urging 
the  Stephens  Shire  Council  to  install  a^n  E.L.  scheme.  The  Erina 
(N.S.W.)  Shii-e  Council  is  considering  an  E.L.  installation  for  the 
town  of  Gosford. 

Ta.smama.— The  Premier  has  intimated  that  if  the  Mount  Lyell 
Mining  Co.  does  not  proceed  with  the  King  River  hydroelectric 
scheme,  the  Government  will  go  on  with  it. — Tenders. 

Bandon. — E.L.  .SciiEiiE. — The  Corlv  C.C.   lias  as.^^ented 

to  the  proposal  of  Mr.  J.  Brennan.  a  local  mill  owner,  to  install  an 
E.L.  scheme  at  Bandon.  Energy  is  to  be  generated  by  water  power 
at  the  site  of  the  mill. 

Birmingham. — L.G.B.   Inquiry.— Cdlonel   T.   C.  Ekin 

held  an  inquiry  on  Tuesday.  Last  week,  into  the  application  of  the 
T.C.  for  sanction  to  Imrrow  Ji;l.l2ti,l40  for  the  purposes  of  thi- 
electricity  undertaking.  The  money  is  required  towards  the  cost  of 
the  new  permanent  generating  station  at  Xechells.  upon  the  con- 
struction of  the  foundations  of  which  work  has  been  commenced. 
The  Electricity  Supply  Committee  has  satisfied  the  Ministry  of 
Munitions  and  the  Treasury  as  to  the  necessity  lor  the  work.  The 
initial  capacity  \n\\  lie  30.000  KW..  and  two  turbo-alternators,  each 
of  Ki.OOO  KW..  are  to  lie  installed.  The  mains  iMtween  Xechells  and 
Smethwick  are  to  be  linked-up. 


Burnley. — Electkjcjty  in  Mining. — New  electrical 
pmnpinjf  plant  at  Messrs.  Hargreaveas  Mountain  Mine  was  mau-' 
(furated  on  March  26th.  Burnley  Corporation  is  supplyirjf  the 
power  at  6.600  volts.  The  new  pump  is  of  the  multi-statit  turbine 
type,  supplied  by  Messrs.  Mather  4:  Piatt  Ltd,,  of  Manchester  IThiS 
supersession  of  steam  for  electricity  has  proved  so  successful  that  a 
second  electrical  instalment  is  shortly  to  be  made  at  Arley  Colliery, 
Burnley. 

\ew  Servu'Es. — The  Corporation  hius  receivinl  so  many  appli- 
cations for  power  that  it  has  instriictiHi  a  deputatiim  to  ciuiault  an 
expert  as  to  steps  rei|uired  to  expedite  Government  sanction  'or 
urgently  required  extensions. 

Colne.— I'ROi'osED    I^oan. — The    Klectricity  Coniiuittee 

has  applied  to  the  L.G.B.  for  a  loan  of  i;;i6.2s:i.  lor  the  extension 
of  the  generating  plant  and  mains. 

Continental. — Swehen. — Amoiii;     tlie     new    c'OMipanies 

formeil  in  Swe<ieu  in  connection  with  the  utilisation  of  water 
power  for  electricity  supply,  are  the  'I'oarps  Eiektriska  Aktiebolag,.' 
of  Dalsgofors  ;  the  Odcshogs  Eiektriska  Aktiebolag,  of  Odeshog  ; 
and  th(^  Gotliergs  Kraft  Aktiebolag,  of  Gothenburg. 

Dundalk. —  I'rice    Increase. — Tlie  I'.D.C  has  di'iiilcd 

to  increase  the  charges  for  electricity  by  a  further  I2i  per  cent,  tor 
si-x  months. 

Edinburgh. — Bulk  Sui'PLY. — The  agreement  between 
the  Edinburgh  T.C,  and  the  Leith  T.C.  for  thp  supply  in  bulk  of 
additional  electricity  from  the  Dewar  Place  power  station  has  been 
adjusted  on  the  lines  suggested  by  the  B.  of  T. 

Egham. — I'rovosed  Price  IxrREASE. — The  r.D.C.  has 
objected  to  the  application  of  the  electricity  company  for  consent 
to  increase  the  price  of  electricity  from  8d.  to  Is.  per  unit. 

Glasgow.  —  -National     Electricity     Supi'ly.  —  'I'hc 

Glasgow  T.C.  hsia  decided  to  oppose  the  proposal  to  i)ut  the  future 
control  of  electricity  supply  in  the  hands  of  a  Ministry  of  Ways 
and  Communications.  In  a  report  on  the  subject,  Mr.  W.  W. 
Lackie.  the  chief  engineer,  states  that  he  is  of  opinion  that  the 
supply  of  electricity  warrants  the  a]ipointmeut  of  a  special  minister 
or  board,  and  electricity  should  certainly  not  be  tacked  on  to  the 
Ministry  of  Ways  and  Communications,  as  a  minor  item.  He 
regards  the  power  to  let  on  lease  any  imdertaking  acquired  by 
the  Ministry  as  dangerous,  as  any  undert.aking  might  be  taken 
from  a  pulilic  body  and  let  to  a  private  company. 

Haslingden. — I'rice  Increase. — The  Corporation  has 
decided  to  advance  the  price  of  electricity  for  lighting  to  r>d.  per 
unit,  and  for  heating  and  power  by  26  per  cent.,  making  a  total 
increase  of  .'lO  per  cent,  on  the  original  charges. 

Proposed  Bulk  Supply. — The  electrical  engineers  of  the- 
Accrington,  Haslingden  and  Rawtenstall  Corporations  have  held  a 
conference  regarding  the  supply  of  electricity  in  bulk,  and  a 
further  conference  is  shortly  to  be  held. 

Hatfield.— E.L.    Scheme.— The   R.H.C.  luus  asked    tiie 

Xurth  Metro]xilitan  E.P.S.  Co.  to  supply  electricity  within  its  area. 

Heme  Bay. —  L.L.   Sche.me. — The   U.D.C.  has  decided, 

owing  to  the  inability  of  the  Gas  Co.  to  supply  electricity,  to 
relieve  the  company  of  its  obligations,  on  condition  that  it  does 
not  oppose  Mr.  Hunt  supplying  energy  in  the  district. 

Hornsey. — I'rice  Inckease  Disapproved. — The  Middle- 

,sn.\.  CG.  has  disapproved  the  application  of  the  B.( '  for  permission 
to  increase  the  charges  for  electricity  from  Sd.  to  Hid.  p<;r  unit. 

Ilford. — Price  Increase. — Prom  the  end  of  .lune.  the 
Electricity  Committee  recommends  that  the  charges  for  electricity 
be  increased  as  follows  : — Lighting,  Td.per  unit  ;  residential 
premises.  I2i  per  cent,  on  rateable  value,  plus  IJd.  per  unit.  plM 
7f>  per  cent. :  maximum  demand,  .'^d.  and  5d.  ;  slot  meters,  "^d  ; 
jMJwer.  mii-timum  demand,  "id.  and  :kl.  :  or  up  to  500  units  per 
quarter,  Bd.  per  unit,  next  1.000,  Id.,  next  l.OOn.  Hd.,  over  2,500, 
2f  d.  ;  heating,  3d,  ;  cinemas,  vehicle  charging,  .vc,  an  jwldition  of 
2"i  per  cent,,  making  a  total  increase  of  100  per  cent. 

India. — (iEXERATiNC  Costs.— With  a  j^enei'atinir  plant 
capacity  ot  20,800  KW.,  the  Calcutta  Electric  Supply  Corporation 
has  the  largest  steam  plant  in  India,  its  power  costs  being  O'TOld. 
per  unit.  The  Bombay  Electric  Supply  and  Traction  Co.  is  able  to 
supply  power  at  a  cost  per  unit  of  0'722d..  while  the  Tata  Hydro- 
Electric  Power  Supply  Co.  has  reduced  the  generating  costs  to 
O'Id.  per  unit. 

Lancaster. — Proposed    Expert    Advice. — The   cliair- 

man  of  the  Electricity  Committee  has  reconj mended  that  an  expert 
be  called  in  to  report  on  the  present  position  of  the  electricity 
undertaking. 

London. —  Hlectrhity    1,oans. — The    L.CC.   ha,s  been 

informed  by  H.M,  Treasury  that,  while  it  cannot  give  general 
authority  to  allow  all  electricity  loans,  it  is  prepared  to  favourably 
consider  applications  made  through  the  Council  where  such  loans 
are  urgently  needed  for  industrial  purposes  or  housing  schemes, 
and  not  merely  for  domestic  purposes. 

Battkrska. — Prick  Increase. — The  Eleiitricity  Committee  hae 
recommended  that  the  charges  for  electricity  for  lighting  be 
increased  from  Id.  psi-  unit,  plus  lo  jjer  cent,  to  ."id.,  plus  10  per 
wnt,,  and  fo.  power  from  l{d,  to  U'd.  per  unit  net,  from  the  next 
reading  of  the  meters. 
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SoUTHW ARK. — Proposed  Price  Increase. — The  B.  of  T.  having 
refused  the  application  of  the  B.C.  to  increase  its  charges  for  elec- 
tricity for  lighting  purposes  from  8d.  to  Is.  per  unit,  the  Electricity 
Committee  has  now  recommended  the  Council  to  apply  for  sanction 
for  aii  increase  to  9d.  per  unit. 

LAiiBETH. — Ei.ECTRioiTV  CHARGES.— The  B.C.  has  refused  an 
application  of  the  South  London  E  S.  Corporation  for  permission  to 
increase  its  charg-es  for  lighting-  from  6d.  to  7d.  per  unit. 

Middlesbrough. — Garden  City  Lighting. — The  Sani- 
tary Committee  has  decided  to  light  the  new  garden  city  at  Acklam 
with  electricity. 

Peterborough. — Wages. — On  the  ground  that  the  cost  of 
living  is  decreasing,  it  is  stated  that  the  Electricity  Committee  has 
refused  to  give  its  employes  the  os.  per  week  bonus  granted  by  the 
Committee  on  Production  last  November. 

Portstewart. — Proposed    Municipal    Control. — The 

U.D.C.  has  decided  to  ask  the  Irish  L.G.B.  for  permission  to  take 
over  the  electric  lighting  plant. 

Ripon. — E.L.  Scheme. — The  T.C.  has  appointed  Mr.  A. 

Redfern,  of  Darlington,  to  be  consulting  engineer  in  connection 
with  the  proposed  E.L.  scheme  for  the  town. 

Rugby.  —  Municipal  Contracting.  —  The  Master 
Builders'  Association  has  protested  against  the  proposal  of  the 
U.D.C.  to  oj)en  showrooms  and  carry  out  electrical  work  within  its 
area.  The  Electricity  Committee  has  stated  that  it  does  not  intend 
to  run  the  department  for  profit,  and  ha.s  declined  to  take  any 
action  with  regard  to  the  protest. 

Salford. — Bulk  Supply. — The  Electricity  Committee 
has  renewed  its  agreement  with  the  Lancashire  E.P.  Co.,  for  a  bulk 
supply  of  electricity  for  a  further  12  mouths. 

Stand-by  Charges. — The  Committee  has  decideil  to  charge  a 
minimum  of  A'J  per  KW.  in  cases  where  it  furnishes  a  stand-by  tii 
a  private  installation,  irrespective  of  the  amount  used. 

South    Africa. — Mossel   Bay  (Cape   Province). — The 

T.C.  has  decided  to  embark  on  an  electric  lighting  scheme,  at  an 
approximate  cost  of  £20,000.  An  engineer  is  to  be  engaged  at 
once,  in  order  to  revise  previous  plans  and  specifications. 

Elliott  (Cape  Province).—  The  municipality  i)roiX)ses  to  raise 
a  loan  of  £1,800  for  the  purpose  of  an  electric  lighting  scheme. 

St.   Helens.  —  Proposed  Extensions.  —  The  boroiifjh 

electrical  engineer  has  been  instructed  to  pre|)are  a  scheme  to  meet 
the  increased  demand  for  electricity. 

Stockton. — Prick    Increase. — The     (Jorpomtion     has 

ipcreased  the  charges  for  electricity  for  lighting  and  iKiwer  by 
S  per  cent.,  as  from  Ajiril  1st. 

Thnrles  (Co.  Tipperary).— E.L.  ScHEiu;.— The  U.D.C 

proposes  to  spend  <  7,000  on  providing  an  electric  light  scheme. 

Wages. — The  court  ol'  urbitration  to  wliich  we  referred  hist 
week  in  these  columns,  ha-s  refused  the  application  ol  the  Electrical 
Trades  Union  for  an  advance  of  15s.  per  week  for  its  members  em- 
ployed in  electricity  undertakings  in  London  and  district.  The  court 
stated  that  the  men  concerned  were  receiving  a  total  war  bonus  of 
2S(s.  tld.  i)er  week,  plus  12i  per  t«nt.  in  tlie  cise  of  time  workers, 
and  'i  per  cent,  in  the  case  of  piece  workers,  and  that  the  cir- 
cumstances did  not  justify  any  further  general  alteration  of  wages. 

Warminster. — Extension  ok  Time.— The  H.  of  T.  has 

extended  the  time  authorised  under  the  Warminster  E.L.  Order, 
1M14,  for  six  months  from  .Tan nary  last. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackpool. — Tramways  Purchase. — M'ith  regard  to  the 
proposed  |>urchase  by  the  Corporation  of  the  Blackpool  and  Fleet- 
wootl  Tramroad  I'o.s  undertaking,  the  House  of  Lords  Committee 
appointed  to  consider  the  matter  has  been  informed  that  the 
Blackpool  and  Fleetwood  Cor]  orations  have  come  to  an  agreement  by 
which  the  Blackpool  Corporation  will  acquire  and  work  the  whole 
undertaking,  and  the  Fleetwood  Corporation  will  have  an  ojition  to 
purchase  that  jiortion  of  the  system  which  is  within  its  area  within 
a  certain  period. 

Burnley. — i>i  Hours' Week. — The  working  houns  of  the 
Corporation  tramway  workers  have  been  reduced  from  M  to  48 
per  week,  the  wages  remaining  the  same,  which  will  entail  a  cost 
of  £10,000  per  annum. 

Chile.— Propose)  •     Railway     Electrification. — The 

state  Railway  Authorities  contemplate  the  electrification  of  the 
line  from  Valparaiso  to  Santiago,  116  miles.  Two  prominent 
engineers,  Rafael  Edwardes  and  Ricardo  Solar,  will  arrive  soon  to 
continue  their  investigations  of  the  problem. — Itailwiuj  lierieir. 

Duty  of  a  Conductor. — The  duty  of  a  tramway-car  con- 
ductor was  the  subject  of  comment  by  the  Deputy  Coroner  for  North 
Worcestershire  at  an  inquest  near  Birmingham,  last  week,  on  a 
man  who  was  knocked  down  and  killed  as  he  was  alighting  from  a 


tram  way -oar.  The  conductor  said  the  car  had  not  stopped  nhen 
the  man  got  off,  and  added  that  conductors  were  not  supposed  to 
hold  back  people  who  attempted  to  jump  off.  The  Coroner  said 
that  when  a  man  74  years  of  age  wad  allowed  to  get  off  a  car  before 
it  had  stopped,  the  conductor  was  neglecting  his  duty.  In  return- 
ing a  verdict  of  "  Accidental  death,"  the  Coroner  said  no  blame 
attached  to  anyone  :  the  whole  duty  of  a  conductor,  however,  was 
not  to  collect  fares  only — he  must  exercise  discretion  and  look  after 
passengers. 

Liverpool.— Year's  Working. — The  income  of  the 
Corporation  tramway  department  for  the  year  1918  amounted  to 
£989.."i0.3,  against  £815,046  in  the  previous  year  ;  working  expenses 
totalled  £71."., 979,  interest  absorbed  £50,969, sinking  fund  £52,734, 
reserve  and  depreciation  fund  £29.322,  and  £140,000  was  contri- 
buted to  the  relief  of  the  rates.  The  cost  of  electricity  was 
£138.426,  or  2-74d.  ))er  car-mile,  against  2'584d.  in  1917.  The 
receipts  per  car-mile  were  1891d.,  against  l.".56d. ;  the  average 
fare  per  passenger  was  ri84d.,  against  ri37d.  ;  the  total  charges 
were  16'12d.,  against  12'89d.  ;  and  the  operating  cost  was  14'082d., 
against  10'931d.  The  length  of  track  in  operation  was  124  miles  ; 
the  capital  expenditure  at  the  end  of  the  year  was  £2.068,39.'i  ; 
19.'i,082,609  passengers  were  carried,  an  increase  of  £22.240.1 1."!. 
and  12,210,763  car-miles  were  run.  Of  the  total  staff  of  3,00O, 
2,300  left  to  join  the  Forces.  The  Committee  has  decided  to  pur- 
chase 100  motor-omnibuses  in  order  to  relieve  the  traffic  congestion, 
ajs  it  was  found  that  these  could  be  delivered  earlier  than  new 
tramcars.  As  soon  as  jxissible  100  new  tramcais  are  to  be  pur- 
chased. During  the  war  the  Committee  placed  the  Lamljeth  Road 
works,  and  the  services  of  the  general  manager  and  his  technical 
staff,  at  the  disposal  of  the  Government,  and  over  two  million 
shells  passed  through  the  factory  :  300  aeroplanes  were  completely 
manufactured  there,  and  200  were  in  course  of  construction  when 
the  Armistice  was  signed.  The  reserve  and  renewals  fund  now 
totals  £916,;!r)4,  and  £1,062,899  hits  been  contributed  to  the 
rates. 

London.-L.C.C— Year's  Working.  — For  the  year 
ended  March  31st.  191S,  the  total  income  of  the  tramway  depart- 
mentamounted  to  £2.932.140, compared  with  £2.552,204  in  the  pre- 
vious year,  while  the  working  expenses  were  £2,128,680.  Of  the  gross 
surplus  of  £803,455,  interest  absorbed  £293,569;  and  debt  re- 
demption, £428,320;  after  allowing  for  recoverable  charges 
there  was  a  net  surplus  of  £95,659,  which  has  teen  trans- 
ferred to  the  renewals  fuml.  Passengers  carried  during  the  year 
totalled  593,516.141,  against  586,127,976,  and  49,189,866  car-miles 
were  run,  against  49.478,973.  The  total  revenue  averaged  143d. 
per  car-mile,  against  12-38d.  ;  the  average  fare  per  passenger  was 
116d.,  against  I'Old.  ;  working  expenses  were  10'38d.  per  car-mile, 
against  8'82d.,  including  •62d.  in  respect  of  war-service  allowances 
and  other  special  charges.  The  average  number  of  cars  in  use  was 
1,269,  compareii  with  1,S25  in  stock.  The  net  capital  expenditure 
iluring  the  year  was  £.S9,470,  and  the  total  capital  expenditure  to 
the  end  of  the  year  was  £13.659,5s9.  of  which  £5,015,789  had 
been  paid  off  out  "of  revenue.  The  total  trai:k  mileage  was  149.  of 
which  122  were  on  the  conduit  system  and  22i  overhead  ;  46  miles 
of  horse  tramways,  not  yet  electrified,  were  not  worked.  The 
renewals  fund  stood  at  .e324,451,  and  the  general  reserve  fund  at 
£74,667.  During  the  year,  £119,432  was  paid  in  respect  of 
employes  with  the  Forces.  The  cost  of  war  wages  and  bonuses  was 
£321,125.  The  amount  paid  to  local  authorities  as  rates  ofl  the 
permanent  way  was  £i;5,180.  Altogether  it  is  estima.ted  that  the 
saving  to  local"  authorities  in  connection  with  the  maintenance  of 
track,  street  improvements,  and  rates  was  £285,220. 

The  L.C.C.  has  applied  for  Parliamentary  powei-s  for  the  con- 
struction of  new,  and  the  reconstruction  of  existing,  tramways. 

The  concession  of  the  44  hours'  week  to  tramway  workers  will 
cost  £360.000  per  annum.  Steps  are  being  considered  to  secure 
the  additional  revenue  necessary,  a  further  increase  of  fares  being 
expected. 

Collision.— A  collision  occurred  on  Wednesday  morning,  last 
week,  just  outside  AVaterloo  Station,  at  a  s^xit  where  a  number  of 
tracks  converge,  the  trains  involved  being  the  8.10  a.m.  outgoing 
electric  and  an  incoming  steam  train.  The  rear  coach  of  the 
electric  train  fouled  the  points,  and  became  detached  ;  it  was 
struck  by  the  incoming  steam  train.  The  steam  locomotive  and 
several  coaches  were  derailed,  one  of  the  latter  lieing  smashed. 
Only  one  passenger  was  slightly  injured.  The  mishap  caused  con- 
siderable dislocation  of  traffic,  and  as  each  ineoraing  train  was 
stopped  in  its  section,  passengers  left  the  carriages  and  walked 
along  the  track  to  Waterloo  and  Vauxhall.  Some  trains  were  got 
through  on  the  Windsor  line,  and  about  2  p.m.  traffic  began  to 
settle  down. 

L.U.T.  SERViCK  Curtailmknt.— Commencing  Monday  last,  the 
early  morning  services  on  the  L.U.T.  system  were  slightly  cur- 
tailed, the  first  cars  lea\aiig  all  termini  later  than  hitherto. 

Extensio.n  ok  Time.— The  City  and  S.  London  Railway  Co.  has 
notified  the  L.< '  C.  of  its  intention  to  apply  for  an  extension  of 
time  for  the  reconstruction  of  its  system  and  the  construction  of 
subways  at  Stockwell  aud  Clapham  Common. 

Marvi.ebone. — The  Borough  Council  has  refused  to  approve 
the  L.C.C.  Bill  for  constructing  a  tramway  along  Tottenham  Court 
Road. 

Improved  Tuhe  Services. — The  number  of  trains  in  operation 
on  the  Piccadilly  Railway,  between  the  hours  of  10  a.m.  and  5  p.m.. 
has  Ijeen  increased  from  IS  to  24  per  hour. 

Wood  Green  District  Council  is  calling  a  conference  of  local 
authorities  in  North  Middlesex  to  demand  an  extension  of  the 
Piccadilly  Tube  from  Finabury  Park  to  Enfield.  An  old  agreement 
between    the   Governiueut    and  the  G.N.   Railway  Co.   forbids  an 
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uxt«'n8ion,  but  the  Ciouncil  takes  the  View  that  circumstances  have 
ch&ng-ed. 

An  additional  turbo-tjt-uerator  of  15,000-KW.  capacity,  with  all 
aoiiliary  plant,  has  been  ordered  for  the  Metropolitan  District 
•  'o.'r  power  station  at  Lots  Road.  Its  cost  will  be  slifirhtly  more 
than  doubli-  that  of  a  .similar  altern.itor  instalU'd  before  the  war. 

USDEBGROt'XD  F.\REs  REVISION. — Certain  fares  on  the  District, 
Bakerloo,  Piccadilly.  Hanipstead.  Central  London,  and  City  and 
Soath  London  Railways  are  to  be  increased  on  April  Bth,  and 
season  ticket  rates  will  be  revised  at  a  later  date. 

Maidstone. — Farj;  Revisiox. — The  T.C.  has  decided  to 
increase  the  tramway  fares  by  25  per  cent.,  and,  conjointly  with 
other  local  authorities,  to  apply  to  the  B.  of  T.  for  permission  to 
increase  the  fares  by  100  per  cent. 

Mansfield. — I'kohoseh  liioHT  Railwavs.— The  Mans- 
field and  District  Light  Railway  Co.  has  applied  to  the  Light  Rail- 
way (  ommissioners  for  powers  to  construct  five  lines  of  railways 
in  the  district. 

Reading. — Hours  of  Lahoir. — The  T.C.  has  intimated 
that  it  does  not  intend  to  accept  the  agreement  for  a  4S-hour  week 
tor  tramway  employfe  :  it  is  expected  that  a  conference  will  be 
held  on  the  matter. 

Stoke-on-Trent. — Proposed   Municipal   Purchase. — 

The  T.C.  is  negotiating  for  the  purchase  of  the  tramway  system 
within  its  area. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Antomatic  Telepliones. — According  to  the  Daihj  Hail, 
the  Postmaster-General  is  preparing  for  the  introduction  of 
automatic  telephones  throughout  the  Greater  London  telephone 
area.  A  report  which  has  recently  been  prepared  shows  that  the 
necessary  alteration  of  exchanges  and  instruments  would  take 
about  three  years.  The  cost  would  be  £5,U(iO,000,  and  it  is 
estimated  that  the  saving  in  the  cost  of  working  would  just  balance 
the  cost  of  this  capital  'outlay.  The  necessary  work  in  London 
cannot  be  begun  for  some  time.  Orders  have  lieen  given  for  the 
immediate  installation  of  automatic  telephcines  at  Sheffield  and 
Dundee.  To  improve  the  telegraph  and  telephone  services  between 
London  and  the  Midlands,  work  has  Ijeen  begun  on  a  new  under- 
ground cable  system  between  London.  Leicester.  Leeds,  Nottingham, 
Manchester,  and  Liverpool. 

Cable  Delays. — Attention  is  again  called  to  the  delay  in 

cable  messages  by  a  suggestion  from  the  Hong-Kong  Chamber  of 
Commerce  that  the  naval  high-power  wireless  station  there  should 
tie  used  for  commercial  purposes.  It  is  pointed  out  that  there  I'* 
an  absolute  necessity  of  Unking-up  Hong-Kong  and  London  by 
relays  of  wireless  stations,  and  it  is  urged  that  provision  be  made 
at  the  earliest  possible  moment  for  direct  communication  with 
Calcutta.  Telegrams  from  Egypt,  S.  Africa,  Australia,  the  Far 
and  Near  East  received  in  London  during  the  last  month  have 
been  subject  to  delay  varying  from  4  to  40  days.  Of  3.i  esamples 
cited,  19  have  been  subject  to  10  or  more  days'  delay. — T/ie  Timt,-. 

Mr.  Pike  Pease  states  that  it  has  not  been  possible  to  do  much  in 
the  direction  of  laying  new  cables  for  general  telegraph  service 
during  the  war,  but  steps  are  now  being  taken  to  provide  addi- 
tional lines  as  quickly  as  possible. 

Colombia. — The  CTOvernment  has  granted  to  the  ilarconi 
Wireless  Telegraph  Co.  of  America  the  exclusive  privilege  for  a 
period  of  ten  years  of  manufacturing,  using,  selling,  or  exploiting 
in  the  Republic  its  wireless  telegraph  improvements  and  processes. 
—  T.  anil  T.  Age. 

France. — The  staff  of  the  Central  Telegraph  Office  at 

Paris,  says  the  Petit  Parixie/i,  ceased  work  from  ti  to  7  p.m.  on 
Wednesday  and  from  II  to  11.30  on  Thursday,  last  week,  as  a 
protest  against  delay  in  granting  a  dear-living  allowance  and  a 
weekly  holiday. 

Germany. — Herr  Bredow.  well  known  in  England  as  the 
managing  director  of  the  German  Telefunken  tWireless)  Co.,  has 
been  made  director  of  wireless  in  the  German  G.P.O..  says  the 
Dinlt/  Mail.  It  is  the  intention  of  the  German  Government  to 
make  wireless  henceforth  an  extensive  and  integral  part  of  the 
■postal  system,  especially  for  commercial  and  Press  traffic. 

Post  Office  Record  Year. — According  to  the  Accountant- 
General's  report  issued  last  week,  the  Post  Office  completed  during 
the  year  ended  March  31st  last  its  best  12  months  on  record.  The 
profits  on  the  working  of  the  undertaking  were  : — Postal  service 
£6.848,285  and  telephone  service  £355,46)S.  There  was,  however,  a 
loss  of  £556.330  on  the  telegraphs,  reducing  the  net  profit  to 
<;C,G47,123.  The  loss  on  the  telegraphs  during  the  previous  five 
years  was :— 1912-13,  £1,175,347;  1913-14,  £1,211,742;  1914-15, 
£1,232,955;  1915-16,  £520,047  ;  1916-17,  £529.639. 


United  States. — The  Moon  Bill  to  extend  Government- 
control  over  telephone  and  telegraph  systems  was  not  passed  by 
Congress  before  the  iuljournment  early  in  March. 

The  Poslniasttr-Geueral  has  ordered  internal  telegraph  rates  to 
Iw  a<lvanced  20  per  cent,  as  from  April  l.il,  to  nu-et  the  added  costs 
of  the  service  due  to  recent  increases  of  wages. 

Mr.  Lansing  states  that  the  United  States  will  soon  have  its  own 
cables  across  the  Atlantic  and  the  Pacific  and  to  the  Far  East. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  ihite  i/lrn,  in  pairnt/irsrs  ,it  t/ic  end  of  the  paraijraph  inilicntrx 
the  inxiie  of  the  Electrical  Review  in  le/iieh  the  "  Ofliriiil 
Aotiee"  appeared.^ 

OPEN. 

Australia. —  Bkishane. — .Mav  I'lth.  DeparLment-  of  tlie 
Treasury.  u.T.  switchboard,  storage  battery  and  motor-generator  set 
for  the  electric  power  house,  Inkerman  Irrigation  Area,  Townsvillr. 
Specifications  from  the  Hydraulic  Engineer,  Brisbane. 

Melbodrne. — May  14th.  Victorian  Railway  Commissioners. 
Cells,  renewals,  caustic  soda  and  mineral  oil  for  caustic  soda 
batteries.     (Contract  No.  32.194.") 

Sydney.— June  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.* 

Bedford. — Corporation  Electricity  Department,  (ieared 
turbine  to  drive  an  existing  alternator.     (>Iarch  2l8t.') 

Birmingham. — April  12th.  B.  of  G.  Rewiring  internal 
telephone  installation,  call  bells,  &c..  at  the  2/lst  Southern  General 
Hospital,  Dudley  Road.     (March  28th.') 

Eastbourne. — April  IGth.  Electricity  Department.  One 
water-tube  boiler,  with  superheater  and  travelling-grate  mechanical 
stoker.     (See  this  issue.) 

Grimsby. — April  10th.  Corporation  Electricity  Depart- 
ment. One  3,000-KW.  steam  turbine,  6,000/6,600- volt,  3-phaae 
alternator,  condenser,  pumps,  &c.  :  two  water-tube  boilers,  stokers, 
superheaters,  fans,  steel  chimney.  A:c.  :  cooling  tower,  .Vc  (ManOi 
21st.) 

London.— H.JI.  office  of  Works.  Two  lo-ton,  llinc- 
motor  type,  450-volt,  D.c.  travelling  cranes.  42-ft.  span  and  60-ft. 
span.     (March  2.Sth.') 

Pudsey. —  Klectric  light  installation  for  Unitarian  Chiircli. 
Specification  from  Rev.  R.  Newell,  35,  Crawshaw  Street. 

Sale. —  r.D.C.  Electricity  Department.  2(K),2.")0-k\v., 
460-volt.  Diesel  engine  and  generator,  switchboard  panel,  Arc. 
(March  2«th.) 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 


CLOSED. 

Australia. — P.il.(i.'s  i)epartment,  X..S.\V 
automatic  telephone  exchanges  in  .'^ydney.  £861. 
phones  (Aust.).  Ltd. — Tinder.t. 


Material  for 
Automatic  Tele- 


Glasgow.— Tramways  Committee.     Accepted  :- 


^E.&M,  Co..  I.tiJ.     / 

Ilford. — Recommended  : — 

One  Fraser  &  Chalmers  turbine,   direct  coupled  to  Sit-mens  alternator 
£12.569  :  Worthington-Simpson  condensing  plant,  i.'4,^*61 ;  one  I,000-kw 
rotai'y  converter  and  starting  panel,  ,£5,705;   2,I00/6.G0n-volt  step-np 
trans'formers,  £2,292;  switchboard,  f>-cubical,  6,C0O-volt,  £1,072  ;  1.000-      '. 
KW.,  ti.c.  switch-panel,  £275.— General  Electi-ic  Co.,  Ltd. 

One  Go-in.  Sirocco  induced-draught  fan,  Ac,  £454  ;  one  tj."»-n  i-.  ruotor  and 
starting  panel,  &c.,  £489.— Davidson  &  Co..  Ltd, 

St.  Helens. — Electricity  Committee.     Accepted 


Worthing. — T.C.     Tenders  accepted  on  Tuesday  : — 

Mirrlees,  Bickerton  &  Day,  Ltd.— oOO-b.h.p.  Diesel  engine,  £8,792. 
General  Electric  Co.,    Ltd. — Sub-conti-actors  to  above.  346-kw.  dynamo, 

£1,652. 
Bruce  Peebles*  Co.,  Ltd.— Balancing  transformer  and  switcliK'car,  £270. 

The  electrical  engineer  (Mr.  G.  Porter)  and  the  Chairman  of  the 
Electricity  Committee  interviewed  Admiralty  Officials  with  reference 
to  an  offer  of  certain  second-hand  plant  available  for  disposal,  but 
they  could  not  recommend  the  Committee  to  accept  it. 
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FORTHCOMINQ     EVENTS. 


Junior  Institution  of  Engineers. -Friday,  April  4th.  At  7..%  p.m.  At  39, 
Victoria  Stnct,  S.W.  Lccturette  on  "Modern  Methods  of  Water  Treat- 
ment," hy  Mr.  .t.  P.  O.  Callaghan. 

London  Association  of  Foremen  Engineers.— Saturday,  April  Sth.  At  7 
P.M.  At  Cannon  Street  Hotel.  London,  E.C.  Paper  on  "The  Science  of 
Fine  Measurements,"  by  Mr.  V.  Williams. 

Salford  Technical  and  Engineering  Association.— Saturday.  April  .'>th. 
At  the  Royal  Technical  Institute.  At  7  p.m.  Lecture  on  "  Pig  Iron  :  its 
Source,  Manufacture,  and  Use,"  by  Mr.  W.  Rawlinson. 

Boyal  Institution  of  Great  Britain.- Saturday.  April  Sth.  At  8  p.m.  .\i 
Albemarle  Street,  W.  Lecture  on  "  Spectrum  Analysis  and  its  Application 
to  Atomic  Structure,"  by  Sir  J.  J.  Thomson,  F.R.S. 

Friday,  April  11th.  At  5.80  p.m.  At  Albemarle  Street,  W.  Lecture  on 
"  Piezo-Electricity  and  its  Applications,"  by  Sir  J.  J.  Thomson,  F.R.S. 

Society  of  Engineers  (Inc.).— Monday,  April  7th.  At  5  p.m.  At  Burlington 
House,  W.    Lecture  on  "  Modern  Explosives,"  by  Prof.  J.  Young. 

Illominating  Engineering  Society.  —  Tuesday,  April  sth.  At  the  Royal 
Society  of  Arts.  John  Street,  Adelphi,  W.C.  At  8  p.m.  Discussion  on  "  Light 
and  Colour  in  Relation  to  Stage  Production,"  to  be  introduced  by  Mr.  J.  B. 
Fagan. 

Institution  of  Civil  Engineers.— Tuesday,  April  Sth,  At  5.30  p.m.  At 
Gt.  George  Street,  S.W.  Paper  on  "  The  Electrical  and  Mechanical 
Equipment  of  the  all-metal  Cars  of  the  Manchester-Bury  Section  L.  &  Y. 
Railway,"  by  Mr.  G.  Huglies,  and  paper  on  "  All-metal  Passengers' Cars 
for  British  Railways,"  by  Mr.  F.  E.  Liobey. 

Association  of  Engineers-in-Charge.— Wednesday,  April  9th.  At  7.30  p.m. 
Xt  St.  Bride's  Institute,  Bride  Lane,  E.C.  Paper  on  "  The  Relationship 
Between  Wages,  Output  and  Improved  Standards  of  Living  from  a  Practical 
Point  of  View,"  by  Sir  Wilfred  Stokes,  K.B.E. 

Institution  of  Electrical  Engineers.— Thursday,  April  10th.  At  the  Institu 
tion  of  Civil  Engineers,  Great  George  Street,  S.W.  At  6  p.m.  Paper  on 
"  Notes  on  Surface  Condensing  Plant,  with  Special  Reference  to  the 
Requirements  of  Large  Power  Stations,"  by  Mr.  R.  J.  Kaula. 

(North-Eastern  Centre).— Friday,  April  4th.    Annual  dinner. 

(North-Western  Centre.)— Tuesday,  April  Sth.  At  the  Engineers' 
Club,  Albert  Square,  Manchester.  At  7  p.m.  Annual  general  meeting  and 
discussion  on  the  President's  Address  to  the  Territorial  Centres. 

(Scottisb  Centre).— Tuesday,  April  Sth.  At  207,  Bath  Street,  Glasgow. 
At  7.30  p.m.  Annual  general  meeting.  Lecture  on  "  The  Navigational 
(Magnetic)  Compass  as  an  Instrument  of  Precision,"  by  Mr.  M.  B.  Field, 
O.B.E. 

(North  Midland  Centre).— Tuesday,  April  Sth.  At  the  Metropole, 
King  Street,  Leeds.  At  7  p.m.  Paper  on  "The  Determination  of  the 
Efficiency  of  the  Turbo-alternator,"  by  Dr.  S.  F.  Barclay  and  Dr.  S.  P. 
Smith. 


Chief  Technical  Assistants'  Association.— Friday,  April  nth.  At  7  p.m. 
At  Anderton's  Hotel,  Fleet  Street,  E.C.  Diseusaion  on  "  Proldems  of 
Linking-up." 

National  Foremen's  Association  of  Engineering,  Shipbuilding  and  Allied 
Trades  (West  London  Branch).  -Saturday,  April  l'2th.  At  B.30  p.m.  At 
the  Norfolk  Arms  Hotel.  Burwood  Place,  Edgware  Road,  W.  Ordinary 
meeting. 

Boyal  Society  of  Medicine.- Tuesday,  May  Sth.  At  8  p.m.  At  1,  Wimpole 
Street,  W.  1.  Se<'ond  Silvanus  Thompson  Memorial  Lecture,  by  Prof.  W.  M. 
Bayliss. 


THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 

The  following  is  a  list  of  further  contributions  received  in  response 
to  the  appeal  made  by  Mr.  Hunter,  the  chairman  of  the  E.T.B.I.  : — 

Johnson,  Matthey  &  Co     . .  £S    5    0       A.  C.  Bostel £0  10    0 

E.  Atkinson 0  10    0       E.A.Harvey 0  10    I! 

Wm.  White  &  Co 110  .1.  H.  Sandiford                    . .  0  10    6 

R.  Cruickshank,  Ltd.        ..  0  10    6  Crypto  Electrical  Co.,  Ltd.  110 

The  "Electrical  Review"..  21    0    0 


On  Friday  last  the  annual  {feneral  meeting'  of  the  Benevolent 
Institution  was  held  at  the  Institution  of  Electrical  Eugineers. 
Mr,  C.  H.  Wordingham  presided,  and  moved  that  the  report  of 
the  Committee  and  the  accounts  for  the  year  1918  should  hv 
approved  ;  he  stated  that  the  total  income  was  £1,168,  as  compared 
with  £1,1)14  in  1917,  and  the  total  contributions  were  £740,  com- 
pared with  ;f782.  In  1911,  the  last  year  in  which  the  Annual 
Festival  was  held,  the  total  contributions  were  £3,140.  Members' 
subscriptions  had  fallen  from  £138  in  1917,  to  .i:i31  in  1918,  but 
the  number  of  members  had  increased  from  14S  to  17(;.  Dividends 
received  were  £132.  compared  with  £381,  and  the  total  cost  of 
working  the  Institution  was  £18)'.,  compared  with  i:159,  the 
increase  being  due  to  the  increased  cost  of  postage  and  stationery. 
As  the  Annual  Festival  could  not  be  held  last  year,  the  chairman 
of  the  last  annual  general  meeting,  Mr.  Hunter,  undertook  to  make 
an  appeal  to  the  electrical  industry,  but  owing  to  the  illness  of  many 
members  of  his  staff,  the  issue  of  the  appeal  was  delayed,  and  the 
amount  collected— £1,302 — was  not  included  in  the  accounts  for 
1918,  The  pension  fund  had  now  passed  .£10,000  ;  the  time  when 
pensions  would  be  called  for  was  approaching,  and  but  few 
pensions  could  be  paid  out  of  the  dividends  from  the  invested 
funds.  Ualy  two  applications  for  temporary  relief  were  made 
during  1918,  and  were  met  by  grants;  it  was  the  policy  of  the 
Institution  io  endeavour  to  find  work  for  those  who  were  (jestitute, 
and  on  many  occasions  in  the  past,  applicants  had  been  given 
financial  assistance  to  enable  them  to  obtain  suitable  employment 
— every  qualified  person  who  ha<l  applied  for  assistance  had 
received  it. 

The  total  holding  of   War  Loan  had  Ijeen  increased  to  £4,5QO. 

The  poliiy  of  creating  Local  Committees  brought  about  most  satis- 
yfactory  results  in  Cardiff  and  district,  mainly  due  to  the  energetic 
action  of  Mr.  Hobbs,  a  member  of  the  Committee  of  the  Institution. 


A  concert  organised,  by  this  Local  Committee  in  January  last 
brought  in  the  sum  of  £112.  Local  Committees  were  in  process  of 
formation  at  Bristol,  Birmingham,  and  Manchester,  and  it  was 
hoped  in  1919  to  get  to  work  in  this  direction  at  Newcastle,  Shef- 
field, Edinburgh,  and  Glasgow.  Collectors  had  gathered  a  con- 
siderably increased  amount  :  it  was  to  be  regretted  tliat  the  heads 
of  the  majority  of  firms  in  the  electrical  industry  did  not  assist  the 
Institution  more  by  appointing  collectors  from  amongst  the  mem- 
bers of  their  staffs  ;  such  collectors  not  only  brought  in  funds,  but 
could  also  gain  members  more  effectually  than  any  other  means. 

The  report  and  accounts  were  unanimously  a(Jopted,  and  votes 
of  thanks  were  accorded  to  Mr.  Hunter,  the  auditors,  and  the 
Institution  of  Electrical  Engineers. 

The  members  of  the  Committee  who  retired  by  rotation  were  re- 
elected, and  Mr.  R.  W.  Hughman  was  also  elected  a  member  of 
Committee. 

It  was  decided  that  Mr.  W.  R.  Rawlings  should  be  invited  to 
preside  at  the  next  annual  festival. 


NOTES. 

London  Electrical  Engineers,  R.E.  (T.F.).— All  ranks 

who  have  at  any  time  served  with  the  above  corps  are  requested  to 
send  full  particulars  of  present  address,  promotions,  appointments, 
rewards,  and  casualties  to  the  Officer  Commanding,  46,  Regency 
Street,  London,  S.W.  1. 

Power    Station    Coal    Consumption.— The     technical 

adviser  to  the  Controller  of  Coal  Mines  (Mr.  D.  Wilson)  estimates 
that  10  to  1.5  million  tons  of  coal  could  be  saved  per  annum  if  the 
efficiency  of  all  industrial  works  was  raised  to  a  reasonable 
standard.  For  the  year  ending  March,  1918,  1.421  steam-operated 
power  stations  in  the  kingdom,  excluding  private  stations,  railways, 
and  tramways,  produced  4,674  million  units  for  a  coal  consumption 
of  3'47  lb.  per  unit,  or  a  total  of  slightly  over  7  million  tons  of 
coal,  the  average  thermal  efliciency  being  about  8'49  Y>ei  cent. 
Half  the  electrical  energy  in  the  country  was  supplied  by  40  of 
those  stations,  their  coal  consumption  being  2'57  lb.  per  unit,  with 
a  thermal  efficiency  of  11'.5  per  cent. ;  the  remaining  stations  had 
an  average  of  6'8  per  cent.  These  figures  could,  however,  not  be 
taken  as  conclusive  arguments  for  super-power  stations,  as  the 
following-  table  shows,  the  stations  A,  B,  and  C  being  in  the  South 
of  England,  while  D,  E,  and  F  are  in  other  parts  of  the  country  : — 

A. .        B.  C.  D.         K.         F. 

Output  (million  units)     ...     200         40         22         200       46         2H 
Coal  consump.  (lb.  per  unit)      2-53      2-32      2-49      2-78       2'4       2-4     . 
Thermal  efficiency  (p.c.)  ...    13'88    l!5-0.5    11-95    lO'SS     12-35  12-1.5 

Electricity  Supply  Commercial  Association. — The  first 

geueral  meeting  of  the  West  of  England  Branch  was  held  at 
Bristol  on  Friday  last,  Mr.  Tho.s.  H.  Gait  (Bristol)  presiding  over  a 
numerous  attendance.  Representatives  from  Bath  and  Gloucester 
.  were  also  present.  The  "  Aims  and  Objects  "  were  outlined,  and 
the  rules  governing  the  Association  were  fully  discussed.  A 
Divisional  Council  was  elected,  and  it  was  decided  to  get  in  touch 
with  all  electricity  supply  undertakings  in  the  area  allotted  to  the 
Branch,  viz.,  Oxford,  Devon,  Cornwall,  Somerset,  and  Gloucester  ; 
anyone  in  these  counties  desiring  information  should  communicate 
with  the  Acting  Secretary,  Mr.  Thos.  H.  Gait,  .51,  Howard  Road. 
Westbury  Park,  Bristol. 

Co-operation. — Mr.   F,   B.   van   Doren,  writing  in  the 

Electrical  World,  points  out  that  co-operation  is  essential  in  all 
phases  of  successful  living,  and  perhaps  nowhere  more  so  than  in 
the  work  of  preventing  accidents.  Of  the  safety-first  idea  it  is 
the  quintessence.  Where  little  or  no  co-operation  exists,  one  will 
find  dissatisfaction,  discord,  low  efficiency,  and  numerous  accidents. 

"  Everyone  must  have  seen  plants  where  the  attitude  of  the 
employe  is,  '  Why  should  I  care  .'  Tlie  boss  doesn't  care  anything 
for  me  excejit  to  get  10  or  12  hoiu's'  work.  Why,  when  we  leave 
the  shop  he  never  thinks  of  us  again.'  Do  you  suppose  such  a 
company  is  getting  what  it  should  in  production,  or  what  it  would 
if  some  thought  were  given  to  the  other  fellow  .' 

"  That  employer  who  has   no  thoijght   for   his   employes  after 
working  hours  will  sooner  or  later  find  the  better  employes  seeking 
employment  elsewhere,  and  the  others  reciprocating  the  feeling. 
His  accident  record  will  not  only  be  high,  but  his  labour  turnover  . 
also  will  be  high. 

"  Most  men  are  born  sociable,  and  appreciate  it  when  a  good 
word  is  spoken  to  them.  *  You  can  call  it  what  you  please — salve 
or  blarney  :  nevertheless,  from  the  highest  to  the  lowest,  they  like 
it.  It  should  not  be  inferred  that  an  employer  should  be  insincere  ; 
that  would  be  disaster.  But  to  give  out  words  of  good  cheer,  and 
have  them  come  from  the  heart,  works  wonders." 

"  If  sickness  or  injury  comes  to  one  of  your  employes,  visit  his 
home.  See  if  he  or  his  family  is  in  need.  This  cannot  always  W. 
done  by  the  employer  himself,  but  he  can  appoint  some  good  person 
in  his  organisation  to  do  it.  He  will  find  it  will  never  be  forgotten 
by  either  the  man  or  his  family,  and  returns  will  follow  beyond 
expectation." 

"  If  the  confidence  of  the  employ^  is  once  gained,  it  is  an  easy 
matter  to  hold  it.  Before  it  can  be  held,  however,  one  must  lay 
all  the  cards  on  the  table,  and  be  absolutely  honest  and  sincere. 
Confidence  once  lost  is  yeryhard  to  regain.  Employes  are  not 
alow  to  resent  dishonesty,  and  if  practised  it  will  soon  cause  trouble, 
Honesty  is  the  best  policy  with  employes  and  public  alike.  " 
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Ad    A.E.G.    Peace    Conference! — The    following   are 

attached  to  the  German  delegation  which  is  poing  to  Vereailles  in 
connection  with  the  Peace  terms  —Dr.  Walther  Rathenau  ,  Herr 
DeutEch,  managing  director  of  the  Rhenish  electrical  combine  ; 
Dr.  Heiueken,  mana^-ing^  director  of  the  A. E.G.  ;  Herr  Schmidt, 
managing  director  of  the  Frankfort  metal  combine ;  and  Herr 
Penkenberic.  of  the  Phonix  Iron  \\oika.—Daihj  Mail. 

E.T.U.  Ballot  Result.— The  ballot  of  the  Electrical 
Trades  Union  has  resulted  as  follows  : — For  making  application  for 
a  working  week  shorter  than  47  hours.  7,840  :  against,  1,179. 
There  was  a  majority  of  4.4Si)  for  ceasing  work  for  a  44-hour  week, 
and  a  majority  of  2,4.")2  against  ceasing  work  for  a  4o-hour  week. 
The  figures  are  472  short  of  the  necessary  three-fourths  majority 
for  a  strike  on  either  proposal. 

G.P.O.  Electricians  and  the  E.T.U.— A  number  of  men 

employed  in  the  Telephone  Engineering  Department  of  the  Post 
Office,  unable  to  obtain  through  thair  trade  union  the  same  w.iges 
and  bonuses  as  other  men  in  the  electrical  industry,  have  joined 
the  Electrical  Tracles  Union. 

Inquiries. — ^takers  of  the  "  Premier  "  tumbler  switch  are 
asked  for  ;  also  makers  of  the  "  Bengal ''  type  of  regulator,  and 
of  "  Platina  c,'  a  substitute  for  platinum. 

Institution  and  Lecture  Notes. — Institution  of  Ei-ec- 

TBICAL  Enoinkers. — The  following  have  been  nominated  by  the 
Council  for  the  vacancies  which  will  occur  in  the  offices  of  President. 
Vice-Presidents,  Hon.  Treasurer,  and  Ordinary  Jlembers  of  Council, 
on  September  30th.  I'.iHi  -.— 

President  (one  vac;incy). 
Koger  T.  Smith  (electrical  engineer.  Great  Western  Railway). 

\'ice-Pre8idents  (two  vacancies). 
L.  B.  Atkinson  (secretary,  Cable-Makers"  Association). 
W.  B.  Woodhouse  (manager  and  chief  engineer.  Yorkshire  Electric 
Power  Co.). 

Hon.  Treasurer  (one  vacancy). 
J.    Devonshir-e    (managing     director,    London    and     Suburban 
Traction  Co..  Ltd.). 

Ordinary  Memliers  of  Coimcil. 
Members  (three  vacancies). 
S.  G.  Brown,  F.R.S.  (electrical  engineer  and  managing  director, 
8.  G.  Brown,  Lttl.). 

Dr.  W.  H.  Eccles  (Professor  of  Electrical  Engineering  and 
Applied  Physics,  City  and  Guilds  Technical  College). 

S.  E.  Fedden  (general  manager  and  engineer,  Corporation 
Electric  Supply  Department,  Sheffield). 

A.  L.  C.  Fell  (chief  officer,  L.C.C.  Tramways). 

Y.  Gill  (consulting  engineer,  Winchester  House,  E.G.). 
W.    .Tudd    (late    electrician-in-chief,    Eastern    and    Associated 
Telegraph  Companies,  litd.). 

B.  Welbourn  (contract  manager,  British  Insulated  and  Helsby 
Cables,  Ltd.). 

Associate  Members  (three  vacancies). 

H.  J.  Cash  (President,  Electrical  Contractors'  Association  (Inc.)). 

J.  R.  Cowie  (assistant  engineer.  Glasgow  Corporation  Electricity 
Department). 

E.  A.  Gatehouse  (The  British  Thomson-Houston  Co..  Ltd.). 
Associates  (two  vacancies). 

P.  R.  Allen  (Castner-Kellner  Alkali  Co.,  Ltd.). 

P.  D.  Tuckett  (director,  City  ot  London  Electric  Lighting 
Co.,  Ltd.). 

The  next  informal  meeting  wQl,  by  kind  permission,  be  held  in 
the  rooms  of  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings  (South  Block),  close  to  No.  :i35.  High  Holborn,  W.C,  on 
Monday,  April  14th,  at  7.30  p  m..  when  Dr.  R.  D.  Gifford  will  open 
a  discussion  on  "  Electrical  Instruments.' 

Visits  to  the  Osram-Robertson  Lamp  Works.  Brook  Green, 
Hammersmith,  W..  have  been  arranged  for  Monday,  April  11th; 
Monday,  May  12th  ;  and  Monday,  June  2nd.  Each  party  will  lie 
limited  to  24  members,  who  will  assemble  at  the  main  entrance  of 
the  works  at  2.30  p.m.  Members  wishing  to  take  part  in  these 
visits  are  requested  to  send  to  the  Secretary  of  the  Institution,  not 
later  than  six  days  before  the  visit  selected,  their  names,  private 
addresses,  and  business  addresses. 

The  annual  meeting  of  the  Western  Centre  was  held  at 
Bristol  on  Monday  last.  The  ballot  for  Officers  and  Committee 
Members  for  the  Session  1919-20  resulted  as  follows  :  — 

Chairman,  Mr.  A.  Ellis  (Cardiff). 

Vice-Chairmen,  Mr.  A.  J.  Newman  (Bristol);  Mr.  A.  C. 
McWhirter  (Cardiff). 

Committee,  Messrs.  T.  E.  Alger.  J.  W.  Collins,  F.  W.  Hunt,  G.  H. 
Langdon,  W.  Collins. 

Mr.  A.  P.  M.  Fleming,  O.B.E..  read  his  paper  on  "  Planning  a 
Works  Research  Organisation, "  which  provoked  a  lengthy 
discussion. 

Iron  and  Steel  Institute.— The  annual  meeting  of  the  Institute 
will  be  held  on  May  8th  and  9th,  1919.  at  the  Institution  of  Civil 
Engineers,  Great  George  Street,  S.W.  On  the  morning  of  the  8th, 
the  annual  report  and  statement  of  accounts  will  be  presented,  and 
the  Bessemer  Medal  will  be  awarded  to  Prof.  Cav.  F.  Giolitti,  of 
Turin.  A  number  of  technical  papers  will  be  read  and  discussed 
on  the  morning  of  the  8th,  and  during  the  following  day.  At 
2.30  p.m.  on  the  8th,  by  invitation  of  the  Institution  of  Electrical 
Engineers,  a  joint  session  will  be  held  to  discuss  the  following 
papers  on  electric  steel  furnaces  : — '  Developments  in  Iron  and 
Steel  Electric  Furnaces,"  by  J.  Bibby  ;  "  The  Booth-Hall  Electric 
Furnace, "   by  W.  K,  Booth;  "The  Development  of  the  Electric 


Melting  Furnace,  by  D.  F.  Campbell;  'The  Control  ot  Electric 
Arc  Furnaces,"  by  H.  Ooates  :  "  New  Type  of  Electric  Furnace, "  by 
Axel  Sahlin  :  and  "Large  Electric  Furnaces,'  by  Victor  Stobie. 
Members  may  obtain  advance  copies  of  these  papers  on  applicatioti 
to  the  Institute. 

To  celebrate  the  Jubilee  of  the  foundation  of  the  Institute,  the 
annual  dinner  will  this  year  be  held  at  the  Guildhall. 

The  autumn  meeting  will  be  held  on  September  18th  anrl  19th, 
at  the  Institution  of  Civil  Engineers. 

Electrical   Power  Engineers'  Association A  general  meeting 

of  the  Barrow  and  Xorth-Western  Section  of  the  Association  was 
lield  at  St.  Nicholas  View,  Carlisle,  on  Saturday,  March  29th.  Mr. 
G.  E.  Smith,  chairman  of  the  Section  presided  over  a  representa- 
tive gathering  of  engineers.  Mr.  A.  0.  Holt  (assistant  divisional 
secretary,  Slanchester)  gave  an  address  on  the  aims  and  objects  of 
the  Association.  A  discussion  ensued,  and,  as  a  result  of  the 
meeting,  a  considerable  influx  of  members  is  anticipated  into  the 
Section.  The  Section  Secretary  is  Mr.  J.  F.  Hcsloi>,  7,  Victoria 
Road.  Barrow-in-Furness. 

The  first  dinner  of  the  Glasgow  Section  of  the  Association  was 
held  in  the  Trades  Restaurant.  Glasgow,  on  Saturday.  March  22nd. 
Mr.  G.  L.  Black,  chairman  of  the  Section,  presiding.  The  chairman 
gave  some  particulars  of  the  progressof  the  Association,  and  Mr.  W.  W. 
Lackie.chief  engineer  and  manager.  Glasgow  Corporation  electricity 
department,  expressed  his  pleasure  at  being  present.  Remarks 
were  also  made  by  Mr.  Cooper,  chairman  of  the  Scottish  Division. 
During  the  evening  an  excellent  musical  programme  was  rendered. 

Electric  Steel  Furn.^ces.— Mr.  Victor  Stobie  read  an  interest- 
ing paper  on  "  Electric  Furnaces  in  Steel  Making "  at  the  last 
meeting  of  the  West  of  Scotland  Iron  and  Steel  Institi  te  in 
Glasgow.  The  main  points  of  the  process  of  manufacturing  electric 
steel  were  described  by  Mr.  Stobie,  who  declaretl  that  where  an 
electric  furnace  had  Ijeen  a  failure  in  a  steel  foundry  the  onus  had 
almost  always  fallen  on  the  installation  itself.  When  installing 
an  electric  furnace  the  following  points  should  be  kept  in  view  : — 
(1)  There  must  be  plenty  of  room  for  the  furnace  operators  all 
round  the  plant ;  (2 1  the  furnace  should  not  be  in  a  stagnant  atmos- 
phere ;  (3)  the  transformer  chamber  should  be  below  furnace  level 
when  possible,  so  as  to  avoid  the  near  j)resence  to  the  furnace  of 
the  chamber  walls,  which  would  tend  to  confine  heat  around  the 
plant  ;  and  (4  I,  when  feasible,  the  furnace  was  best  at  an  elevation 
al)ove  ground  level,  with  a  stage  erected  as  furnace  platform  for  the 
melters.  This  arrangement  reduced  the  cost  of  removing  slag, 
facilitated  better  attention  to  the  tilting  gear,  and  the  space  under- 
neath the  furnace  provideil  warm  storage  for  refractories  under- 
neath the  stage,  and  avoided  excavating  for  a  transformer  chamber. 
Jilectric  furnaces  were  serviceable  for  any  output  of  steel  required 
from  10  tons  per  week  upwards.  A  fi-ton  furnace  would  yield 
30  tons  of  steel  per  24  hours ;  a  10-ton  furnace  up  to  2.-i0  tons  per 
week  ;  and  a  15-ton  furnace  300  tons  weekly.  Mr.  Stobie  after- 
wards dealt  in  detail  with  the  working  of  electric  furnaces, 
explaining  points  which  had  been  criticised,  and  advantages  which 
improvements  had  realised. 

■The  Trannactiunx  of  the  SoDTH  AFRICAN  INSTITUTE  OF  Elec- 
trical Engineers  for  .lanuary.  1919.  contains  the  annual  report 
and  statement  of  accounts  of  the  Institute  for  1918.  The  income 
was  £649.  compared  with  £557  in  the  previous  year,  and  the  ex- 
penditure amounted  to  £449,  against  £429.  Including  bad  debts 
recovered  during  the  year  there  was  a  total  surplus  of  £247, 
ajiainst  *:168.  The  credit  balance  now  stands  at  £1,248.  The 
total  membership  is  325.  The  Victoria  Falls  and  Transvaal  Power 
Co.  has  offered  an  annual  award  of  £25  for  competition  for  good 
work  done  by  members  of  the  Institute.  The  following  officers 
have  been  elected  for  the  years  1919  and  1920: — Vice-president, 
Mr.  R.  F.  Rotting  :  Members  of  Council,  Mr.  L.  B.  Woodworth, 
Mr.  C.  J.  Everett,  Mr.  V.  A.  Bright,  Mr.  E.  Grafton,  and  Mr.  C.  N.  0. 
Dutton  ;  Mr.  (i.  A.  Webb  and  Mr.  P.  E.  Gregson  have  been  elected 
Members  of  Council  for  the  year  1919.  The  new  President  is  Mr. 
A.  E.  du  Pasquier.  M.I.E.E.,  who  was  in  England  at  the  time  of 
the  annual  general  meeting  on  .lanuary  ItJth. 

On  Monday  last,  Mr.  G.  B.  Williamson,  chief  engineer  to  Messrs. 
Horrockses,  Crewdson  4c  Co.,  Ltd.,  gave  an  address  on  "  National 
Power  Supply  rerxnx  Private  Plant,"  before  the  mi-mbers  of  the 
Bradford  Textile  Society,  He  said  that  the  actual  consump- 
tion at  the  present  time  was  below  3  lb.  per  H.P.-hour,  and  in  the 
large  spinning  factories  the  consumption  was  rarely  more  than 
2'2.j  lb.  Ordinary  private  plant  could  be  much  more  easily  brought 
down  to  a  figure  approaching  the  ideal  than  could  public  stations, 
during  the  present  generation,  at  any  rate.  The  public  supply 
system,  from  the  point  of  view  of  the  conservation  of  capital, 
appeared  in  an  unfavourable  light. 

Society  of  Engineers  (Inc.).— On  Monday  next.  Prof.  J. 
Young,  of  the  Royal  Military  Academy,  Woolwich,  will  give  a 
lecture  on  "Modern  Explosives."  illustrated  by  specimens  and 
experiments.  The  meeting  will  be  held  at  the  Geological  Society's 
Rooms  at  5  p.m.,  and  ladies  are  specially  invited. 

"  An   Alternative  to    Electricity  "  ?— A  note  appeared 

under  this  head  in  the  Tiiiie.'<  last  week,  showing  that  the  reference 
was  to  the  "Sonic"  system  of  transmission  which  is  being  deve- 
loped at  the  Sonic  Works,  West  Drayton.  Ijy  Mr.  G.  Constantinesco, 
a  Rumanian-born  British  naturalised  subject.  Great  secrecy  is 
maintained  regarding  his  inventions,  which  include  a  successful 
synchronising  gear  for  firing  through  the  propeller  of  an  aero- 
plane ;  it  is  stated  that  the  Sonic  system  utUises  wave  motion 
(sound  waves)  in  liquids  enclosed  in  pijjes  for  the  purpose  of  trans- 
mitting mechanical  effects,  and  it  seems,  therefore,  more  akin  to  the 
Bowden  brake  type  of  transmission  apparatus  than  to  anything 
electrical.  The  works,  or  rather  laboratory,  was  provided  by  the 
Oovemment  to  enable  the  inventor  to  carry  on  bis  work. 
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Exliibitiou   of    Electromedical  Apparatus. — An  exhibi- 

tiOD,  orgoniaed  by  the  British  Medical  Aasooiation,  is  to  be  held  at 
the  Imperial  College  of  Science  and  Technolosry,  nest  freek,  from 
9th  to  11th  April,  at  which  X-ray  and  other  electrical  apparatus 
will  be  shown. 

Copper  Prices. — Messrs.  V.  Smith  A  Co.  report  April  i'nd, 

electrolytic  bars.  £84  ;  do.  sheets,  no  chantfe  ;  do.  wire  rods,  ii;94  ; 
do.  H.C.  wire,  UJd.  Messrs.  .lames  and  Shakespeare  report 
April  'Jnd,  copper  bars  (best  8Plect<'dl  sheets  and  rods,  no  change. 

Appointments  Vacant. — Electrical  engineer  and  manager 

(.iC2r<ii)  for  the  Borough  of  Morecambe  Electricity  T'ndertaking  ; 
switchboard  attendant  (678.  6d.)  for  the  Lancaster  Corporation 
Electricity  Works. 

The  City  and  Guilds  Technological  Examinations. — 

A  series  of  conferences  ha.s  Ijeen  held  between  representatives  of 
the  Board  of  Education  and  the  City  and  Guilds  Institute  with 
reference  to  the  future  of  the  examinations  in  England  and  Wale.s 
of  the  Institute's  Department  of  Technology.  At  these  conferences 
the  Board's  representatives  have  expressed  the  opinion  that  exami- 
nations by  external  bodies  tend  to  interfere  with  the  satisfactory 
working  of  the  system  of  instruction  in  grouped  courses  of  allied 
subjects,  and  that  in  so  far  as  the  Institute's  examinations  are 
external  they  contliet  witli  the  policy  of  the  Board  aa  regards 
technical  education.  The  Executive  Committee  of  the  Institute 
has,  therefore,  endeavoured  to  meet  the  Board's  views  by  some 
modification  of  its  system  of  examinations,  and  ultimately  an  agreed 
scheme  ha.s  \ieen  adopted. 

Under  this  scheme  the  Institute  has  agreed  to  abandon  gradually 
in  England  and  Wales  all  examinations  lower  than  the  final,  with 
a  few  specified  exceptions.  In  1!I19  the  examinations  will  be  held 
in  all  grades,  as  hitherto  ;  in  1920,  Grade  I  in  all  three-grade  and 
twri-grax-ie  subjects  will  be  discontinued,  but  students  who  have 
passed  in  Grade  I  in  a  three-grade  subject  in  a  previous  year  will 
be  able  to  proeeed  to  Grade  II  :  in  1921,  the  final  examination 
alone,  except  in  the  few  c;uses  referred  to  above,  will  be  held  at  all 
centres  in  England  and  Wales.  The  scheme  also  provides  that 
marks  are  to  be  given  for  school  work  and  for  home  work,  and  are 
to  be  taken  into  account  in  the  examination  results.  This  has 
already  been  put  into  force,  and  will  tend  to  modify  the  external 
character  of  the  Institute's  examinations. 

.\lthough  the  Executive  Committee  of  the  Institute  has  consented 
to  adopt  the  scheme,  it  retains  its  conlidence  in  the  value  of  its 
examinations  synchronised  with  annual  school  courses,  not  only  as 
giving  incentives  to  students  to  work,  but  also  as  keeping  up  the 
standards  of  education  in  technical  schools,  and  in  a  circular-letter 
addressed  to  local  education  authorities  it  expresses  the  hope  that 
the  abandonment  of  the  lower  examinations  will  not  result  in 
ilepressing  the  present  standard  of  the  Institute's  final  certificates, 
which  have  a  recognised  value  in  professional  and  industrial  life. 

It  will  remain  as  essential  as  ever  that  the  syllabuses  of  the 
Institute  shcjuld  be  kept  up  to  date,  and  in  close  relationship  with 
the  courses  of  instruction  in  schools,  and  with  the  practical  reiiuire- 
ments  of  ever-progressing  trade.  With  a  view  to  this,  the  scheme 
contemplates  the  setting-up  by  the  Institute  of  Advisory  Com-- 
mittees  in  respect  of  the  several  examinations  in  technological 
subjects,  on  which  Committees'  teachers,  as  well  as  manufacturers 
and  trade  representatives  are  to  be  appointed,  a  jwlicy  which  is 
fully  approved  in  principle.  This  will  entail  considerable  additional 
expendittire  by  the  Institute. 

The  responsibility  and  expense  of  setting  up  or  developing  their 
fiwn  school  examinations  in  lieu  of  the  Institute's  lower  grade 
examinations  will  now  fall  on  the  local  education  authorities  in 
England  and  Wales. 

Mr.  F.  Peake  Sexton,  A.M.I.E.E.,  writes  expressing  the  greatest 
regret  that  the  City  and  Guilds  Institute  has  decided  to 
discontinue  the  majority  of  the  Technological  Examinations, 
at  the  instance  of  the  Board  of  Education  ;  at  a  time  when 
all  efforts  should  Ije  exerted  to  develop  our  industries,  it  seems 
the  Board  of  Education  is  adopting  a  policy  that  many  regard 
as  wrong.  According  to  his  experience,  since  the  withdrawal 
of  the  Board  of  Education  Examinations  there  has  been  a 
markeil  loss  of  enthusiasm  for  real  study  in  the  ordinary 
evening  classes  by  the  students,  and  even  in  some  ca-ses  there  has 
arisen  a  slackness  on  the  part  of  the  instructors.  Mr.  Sexton 
suggests  that  those  who  share  his  view  should  get  into  communi- 
cation, and  approach  the  City  and  Guilds  and  the  Board  of  Educa- 
tion by  petition.  Every  effort  should  now  be  made  to  develop  our 
system  of  education. 

Electrocnlture    at    Chester.  —  ^Ir.  S.  E.  F.ritton,  City 

electrical  engineer,  informs  us  that  during  the  last  growing 
season,  the  1'4  acres  of  land  on  Overleigh  Road  equipped  for 
electrocnlture  was  used  on  very  much  the  same  lines  aa  in  the 
previous  year,  and  for  the  second  season  no  manure  or  feitiliser 
was  used. 

The  electrical  efiuipment  consists  of  an  A.E.D.  transformer, 
mercury-break  current  interrupter  and  Lodge  valves,  and  the  dis- 
charge network  of  No.  SO  s.w.c.  galvanised  steel  wire,  spaced  15  ft. 
apait,  and  suspended  2  ft.  6  in.  from  the  ground  ;  the  network  is 
raised  as  the  crops  grow  to  give  a  clearauce  of  2  ft.  The  apparatus 
is  supplied  with  r,  amperes  at  210  volts  D.c,  and  maintains  a 
spark  ,'  in.  long  at  any  part  of  the  discharge  network  when  an 
earth  wire  is  placed  within  that  distance  of  it.  When  climatic 
conditions  were  suitable  the  discharge  was  used  from  two  to  four 
hours  each  day. 


Owing  to  the  long  spell  of  dry  weather  during  the  e&rlj  part  of 
the  growing  season,  and  the  abnormal  quantity  of  rainfall  when 
growth  was  nearing  maturity,  the  season  was  anfavourabie  for 
eiectrocultiire 

The  following  seeds  were  sown  : — 

Four  varieties  of  potatoes,  peas,  broad  beans,  Preuoh  beans, 
turnips,  swedes,  onions,  carrots,  parsnips,  beet,  lettuce,  cabbage, 
cauliflowers,  savoy  and  brussels  sprouts. 

The  caiTots,  parsnips,  and  swedes,  did  not  germinate.  The  yield 
of  the  vegetables  grown  under  the  influence  of  the  electrical 
discharge,  as  compared  with  those  grown  under  natural  control, 
was  as  follows  : — 

ElectrocuUure.  Natural  control. 

No.  of  Average  weight    No.  of    Average  weight 

roots.  i»ei-  root.  roots.  per  root. 

King  Edward     ...  701  -410  282  '613 

Summit 2,7.^9  I'Ol  1,467  r26 

Great  Scot  ...         3,575  r87  589  2^4 

Table  Talk         ...  337  r8  122  1'84 

that  is,  a  decrease  on  each  variety,  namely,  32  per  cent.,  20  per 
cent.,  22  per  cent.,  and  22  per  cent. 

Peas  gave  an  increased  yield  of  27  per  cent. 
Broad  bea.ns  gave  an  increased  yield  of  ti'8  per  cent. 
French  beans  gave  an  increased  yield  of  73  per  cent. 
Beetroot  gave  an  increased  yield  of  88  per  cent. 
The  other  crops  were  not  measured,  but  a  marked  difference  was 
observed  in  the  size  of  cabbage,  caidiflowers,  savoys,  and  sprouts, 
grown  under  the  discharge,  and  these  were  freer  from  caterpillar, 
and  ready  for  marketing  two  or  three  weeks   in   advance   of  those 
grown  under  natural  control. 


OUR   PERSONAL   COLUMN. 

7%e  EdUtn-$  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  mde  of  the  profesmm  atid  inditstry. 
aim  electric  tramway  and  railway  officials,  to  keep  readers  oj  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — The  Southamp- 
tou  T.C.  is  rtx'oiuiiieudeJ  to  irnu'ease  tlie  salary  of  the  tmni- 
w-ay  maaiager  ajid  engineer  (Mr.  Robson)  from  £'.500  to  £W) 
a  year. 

Burnley  Tiumwa.y.'s  Ccanmitt'ee,  having  consi<ier<xl  thesa.lad-y 
of  Mr.  MozLEV  (tramways  manager),  which  is  ±'500,  plu.s  a 
bainis  of  i'TJ,  has  decided  not  to  recommend  an  advance  at 
present. 

Southaanipton  Corixnution  ElectiicaJ  Committee  ba«  A\y- 
poiuted  Mr.  H.  S.  Ellis,  South  Shieldsj  borough  electrical 
engineer,  cliiei'  electrical  engineea',  in  place  of  Mr.  H.  F. 
Street,   who  ha.s  resigmed,  as  already  stated  here. 

Blackburn  Electricity  Committee  ha.s  approved  ol'  the  fol- 
lowing increases  in  saJaiies ;  Deputy  electrical  engineer,  from 
.f'4'2t<  to  ±'500  per  year;  station  superintendent,  ±7  5s.  per 
week  to  ±8  lis.  3d. ;"  shift  engineers,  £5  to  ±6  3s.  3d. ;  switch- 
board att^ndajits,  ±3  5s.  to  ±'4  5s.  lid. ;  meter  and  mains 
as.sastant,  ±4  l'2s.  to  ±5  lis.  8d. ;  motor  sui>erintendent,  .±'4 
to  .±'5  Is.  lid.;  engineering  drangiit.sman,  ±3  15s.  to 
±'5  I'ls.  7d. ;  street  hghting  supei-intendent,  ±3  I7s.  6d.  to 
±4  19s.  '2d.  The  financial  effect  is  to  increase  the  salaiies 
ol  the  technical  .staff  of  the  depaatment  by  ±800  per  annum. 
A  resolution  to  increitse  the  .salaiT  of  the  tramways  managei- 
(Mr.  CoWELL)  fioni  ±500  to  ±600  was  del'eiT«xi  for  a  month. 

The  Controller  of  Coal  Mines  wishe.s  to  continue  to  retain 
the  services  of  Mr.  RycROFT,  electrical  engineer  to  the  Heston 
and  Isleworth  T.D.C,  as  tlie  work  ujwn  wliich  he.  is  en- 
gaged is  of  an  impoi-tant  chai-acter  in  the  national  interest, 
hut  is  willing  to  arrange  for  him  to  be  free  to  devote  one  day 
pej'  week  to  the  Council'.s  work.  The  Electricity  Committee, 
however.  d<'sires  Mr.  Rycroft  to  re.smne  his  fuU  duti"^  as  from 
Maix'h  31  .St,  ajid  hais  uotifie<l  him  of  its  decision  and  re- 
queste<.l  him  to  aj-range  accordingly.  The  CV>ntroller,  in  the 
course  of  liis  communication,  had  stated  that  in  the  pre.sent 
difficult  conditions  reliance  had  to  be  placv.d  to  .such  a  degi'eei 
upon  Mr.  Rycroft  foi-  c-an-ying  on  an  exten.sive  organisaition 
throughout  the  country  that  it  would  be  out  of  the  question 
for  the  rleixirtment  to  part  with  his  services  at  this  moment. 

General. —Mr.  J.  J.  Butcher  has  been  presente^l  with  a 
"old  watch,  bv  his  friends  in  the  winding  and  inspection 
deiMrtment  of"  the  B.T.H.  Co.,  Rugby.  Mr.  Butcher  has 
been  employed  by  the  B.T.H.  for  over  16  yeaTs,  and  i.s  leaving 
to  take  up  another  position. 

Mr  W.  J.  L.4RKE.  O.B.E.,  who  foi-  20  years  has  been  one 
of  the  managet^  of  the  B.T.H.  Co.,  at  Rugby,  has  been 
offered  by  the  Minister  of  Munitions  lan  appointment  m  con- 
nection with  the  dispo.sal  of  sui-plus  stores,  and  the  reoi- 
ganisation  of  the  Ministry  on  a  jx-ace  basis.  The  appoint- 
ment involves  hi.s  resignation  from  the  B.T.H.  Mr.  Ijaxke 
was  loaned  to  the  Ministry  of  Munitions  by  the  com,]>any  m 
Julv,  1915.  .       ,     •       .    • 

Sir  Henry  Norman,  M.P.,  has  been  a.ppomted  VKe-ohaiu-- 
man  of  the  Imperial  Communications  Boaa-d,  of  which  Vis- 
count  Milner  is  chairmaji. 

Mr.  A.  Gibson,  assistant  for  electrical  work  m  the  chief 
engineer's  department  of  the  L.C.C.,  has  resigned  his  ap- 
pointment. 
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Mr.  .W'.  J,  Squihes  haa  been  appointed  chaii-niau,  and 
Lieut. -CcMiuii^der  A.  Coopek  Rawson  vice-chairman,  of  tlie 
Highways  Committee  of  the  L.O.C. 

Mr.  C.  E.  Inglis,  Fellow  of  King's  College,  aad 
University  Lecturei-  in  Mechanical  Engineering,  has  been 
appointed  to  the  Chair  of  Mecfuinism  and  Applied  M»x-hanic.s 
rendered  vacant  at  Cambridge  l>\'  the  death  ot  Prof.  Beitnuii 
Hopkmson.  The  annual  istii)end  of  the  professorship  ia  £6oi) 
with  £-}.5U  out  of  the  receipts  of  the  department. 

Mr.  H.  Stilgob,  city  suneyor  of  Birmingham,  has  been 
appomted  chief  sujreyor  of  the  Metix>ix.htan  Watei-  Bo;n-d 
at  £-2,oM  a  yea,r.  He  has  been  in  the  service  of  the  Coriiora- 
tion  nearly  13  years;  and  during  that  time  ho  has  practicallv 
■■town  planned"  Birmingham  (40,tKX)  acres),  has  prepait-d 
:in  elaborate  scheme  of  road  widening,  and  has  been  i^espon- 
Bible  for  work  connected  with  the  electric  tramway  exten- 
sions. 

Mr  John  E.  B.awohth  ha.s  been  joined  in  partnerehip  by 
Mr.  Ernest  W .  Moss,  A.M.I.E.E.,  A.M.I.Mech.E.,  F  C  S" 
who  was  for  some  years  chief  assistant  to  the  late  Dr  Sii- 
vanu.sPThomp.son,  F.E.S.,  and  was  also  an  assistant  to 
Mr.  H.  M.  Hobart,  M.I.E.E.  m-.  Mass  has  had  consider- 
alile  e.\i)enenoe  m  patent  agency  work,  especially  in  con- 
nec-tion  with  metallurgical  and  elect lical  inventionfi.  The 
style  of  the  new  finn  will  be  .Tohn  E.  iiawoi'th  &  Moss  with 
liead  olia-es  ai  Queen  .Anne's  Chambers,  Westminster  S  W 
■  T"  ^"•'""t^,-  ^-  ^oi^-VY  ha.s  n'hnquislied  his  commission 
m  the  lyne  Electncal  Engmc-rs  on  account   of  ill-heaJth 

Second  Laeutenant  H.  D.  St.  J.  Lidiaru,  Tyne  Electrical 
Engmeers  who  was  aippointed  to  the  corps  twelve  months 
ago,  has  been  confirmed  in  his  rank. 

Captain  \V.  C.  ThorxVE,  Renfrew  Fort.ress  Engmeers  (Elec- 
tric Lights  Company),  who  was  a  supemumary  whilst  em- 
ployed with  the  K.E.,  has  been  restored  to  the  estabhshment 
ot  his  corps.  He  got  his  third  .stai-.  in  June,  1916,  and  piior 
to  that  was  a  temporary  captain  from  the  outbreak  of  the 
war,  he  being  a  pre-war  olficer  of  the  coi-ps 

Major  G.  A.  Brdce,  M.I.E.E.,  T\-ne  Electrical  Engineers 
who  was  employed  as  a  temporaiy  major  in  the  Royal 
Marmes  (Submarine  Miaers)  dming  the  war,  has  been  re- 
stored to  the  establishment  of  the  corps.  Major  Bruce  was 
commiasaoned  m  the  Tj-ne  Engmcers  ovej-  twenty  years  ago 
got  his  captaincy  in  1903,  and  his  majority  in  1915  ' 

Captam  and  Acting-Major  E,  W.  Anderson,  M  C  Tvne 
Electrical  Engineers,  has  relinquished  his  field  rank  on  ceas- 
ing to  be  employed  with  the  R.E.  Captain  .Yndei^^on  was 
mentioned  in  dispatches  and  awarded  the  IMilitary  Cross  for 
isemces  m   the  campaign  of  1916. 

Ml-.  S  Simpson,  electrical  engmeer  with  the  Yorkshii-e 
iJectnt^l  Power  Co.,  ThornhOl,  Dewsbm-v,  has  resigned  his 
ixjsition,  and  on  Saturday  last  the  sttalF  presented  hini 
with  a  mahogany  desk  and  chair  as  a  token  of  their 
estrfiem.  A  party  of  his  more  intimate  friends  entei-tadned 
hira  to  a  dniner  at  Bradford,  at  which  Mr.  A.  E.  Lunn  (piv- 
Mdent)  and  Mr.  Elli.s  (chairman)  of  the  EJectrical  Po\\vi- 
iungmeers'  .Issocaation  were  preseiij.  Mr.  Simpson  has, 
after  ten  years'  varied  technical  and  connnercial  experience 
m  the  development  of  electric  pou.-r  «upplv  in  the  West 
Riding  and  in  power  problems  in  textile  mills,'  collieries  &c 
jqaned  Mr.  J.  E.  Schofield,  mechann^l  ajid  electrical  en- 
gmeenng  consultant,  Bradford,  who  has  ai>ecialised  in  in- 
dustrial power  equipments  and  fuel  economy. 

Mr.  S.  R.  BL.4DES  has  been  appointed  as  representative  of 
the  A.ster  Engmeenng  Co.  (1913),  Ltd.,  of  Wembley.  He 
was  for  many  years  with  Siemens  Bros.  Dvnamo  Works 
Ltd.,  both  at  their  Stafford  Woa-ks  and  at  the  London  OfiSce! 
For  the  last  year  of  the  war  he  was  an  assi.stant  engineer 
m   the  Anti-Submarine   Division  of  the  .Admiralty. 

Sir  Ernest  Rothekfohd  was  on  '\^'eduesday  elected  to  the 
Cavendish  Chair  of  Physics  at  Cambridge,  in  succession  to 
Sir  Joseph  Thomson,  CM.,  who  had  held  the  chair  for  3.5 
years. 

Obituary.— Mii.  Hknrv  Wilde.  L.Sc.,  F.R.S.— We  regret 
to  record  the  death  which  oocuiTed  on  March  28th,  at  his 
residence,  the  Hurst,  Alderley  Edge,  Cheshhx;,  of  Mr.  Henry 
Wilde.  The  deceased  gentleman  wae  86  yeai-s  of  age,  and 
therefore  was  probably  unknown  even  by  iiepute  to  a  ven- 
large  proportion  of  the  present-day  electncal  fraternity.  He 
was,  however,  undoubtedly  one  of  the  earliest  irioneers  in 
electrical  engineering  research  and  invention.  Writing  in 
the  Philosophical  Magazine  46  years  ago,  on  "  Some  Im- 
provements in  Electi-o-Magnetic  Induction  (Dynaauo)  Ma- 
chines," he  foretold  gi-eat  applications  by  which  the  electio- 
inagnet  "  a.s  a  source  of  electricity  is  destined  hereafter  to 
live  in  the  lives  of  the  inillions  of  mankind  when  the  memory 
of  its  origin,  except  with  the  curious  and  the  learned,  shall 
be  forgotten."  He  invented  a  process  of  electro-deposition 
of  copper,  a  process  carried  on  entirely  with  the  vertical 
revolving  mandrel,  and  following  upon  his  patents  many 
thousands  of  cylinders  were  manufactured  and  electro- 
oop'pered  by  well-known  firms.  He  claimed  to  have  invented 
the  dynamo-electric  machine  in  1864,  and  his  invention  was 
utilised  in  searchlight  work  executed  for  the  .A.dmii-alty ;  one 
report  states  that  Ee  made  the  first  scaj-chlight  for  battleship 
use.  The  death  of  Mr.  Wdde  recalls  a  controversy  which 
arose  in  1900  between  him  and  the  Society  of  Arts  regai-ding 
the  term.s  on  which  that  Society  proposed  to  confer  upon 
him  the  Albert  Medal.  He  took"  exception  to  the  terms  of 
the  award  because,   while  it  gave  him  caiedit   "for  the  dis- 


<x>very  oud  practical  demonstratiou  uf  the  iudelitiite  iucreeuiu 
of  the  magnetic  and  electric  forces  from  quantitiea  inde 
finitely  small,"  it  made  no  meaition  of  his  "  invention  of  the 
dynamo-electric  machine  and  its  successful  apphcation  .  .  . 
to  electric  lighting,  and  to  electro-deposition  of  metals  from 
their  solutions."  The  So«.iot\'  eventually  settletl  the  tcnns  as 
follow.s :  "For  the  discoyciy  and  practical  demonstration  of 
the  indefinite,  increase  of  the  magnetic  and  electric  forces 
from  quantities  indefinitely  small,  a  discovery  now  used  in  all 
draamo  machines;  and  for  its  application  to  the  production  of 
the  electric  searchfight.  and  ti>  the  <'U'<-tn>depo.sition  of  metals 
from  their  solutions."  Mr.  Wilde  .subsequently  pi^esented  the 
medal  and  copies  of  the  coircspon deuce  betweii  himself  and 
the  Society  to  the  Institution  of  I'.lwt rical  Engin<v.M-s  foi' 
deposit  m  the  Museum  and  Archives.  We  also  I'ecall  a 
controversy  and  action  which  took  jihue  bctwe^'ii  Mr.  Wilde 
and  the  late  Dr.  Silvanus  P.  Thonip,son  ix^si>ecting  credit 
alleged  to  have  been  omitted  from  an  edition  of  one  of  his 
important  works.  Mr.  Wikio  was  a  member  of  the  Court, 
of  Governors  of  the  Manche-stcr  University,  and  a  contributor 
and  donor  to  the  Manchester  Litcraiy  and  Philosophical 
Society.  He  was  al.so  an  honarai-y  member  of  the  Instilutioai 
of  Electrical  Engintx^rs,  and  a  generoius  cmitributor  to  its 
funds,  the  Wilde  Benevolent  Trust  Fund,  in  ivarticular,  being 
eistabli.'shed  as  the  result  of  bis  beueficenee. 

Mii.  G.  H.  Mann.— Tlie  dea.th  has  (X-cnn-ed,  at  the  age  of 
31  years,  of  Mi'.  Geoige  Henry  Mann,  head  id  the  wireles.s 
ilepartiuent  at  the  CVntral   Technical   SchofJ,    I.eeds.  ^ 

Mr.  Stephen  Rusbridge.— TIm>  death  lias  of<-urre<l,  at  tho 
age  of  88  years,  of  Mr.  Stephen  Rusbridge,  who  is  described 
as  the  inventor  of  the  method  ot  electrical  communication 
between  passenger  and  guard,  which  has  been  emjdoyed  on 
the  LB.  &  S.O.  Railway  over  40  years.  .According  to  the 
Daily  Telegraph,  Mr.  Rusbridge  was  fonneiiy  in  the, service 
of  the  electrical  department  of  the  line,  and  had  considerable 
experience  in  electric  signalling  in  conjunction  with  Measi's. 
Saxby  &  Parmer. 

Sir  James  Mackenzie  Davidson. — On  Monday  last,  Sir  J. 
M.  Davidson  died  at  the  age  of  6:;i,  from  heart  failure.  A 
noted  surgeon  and  ophthalmic  specialist  in  his  eariy  days,  he 
came  to  London  in  1897  and  took  up  the  study  of  X-rays, 
which  were  then  coming  into  prominence,  and  became  one 
of  the  foremost  exponents  ot  their  applications  to  thei-a^ 
peutics  and  sm-geiT.  He  was  knight«d  in  1912,  and,  accord- 
ing to  the  Times,  a.t  the  time  of  his  death  he  wais  consulting 
Burgeon  to  the  X-ray  Departments  ot  Charing  Cross  Hospital 
and  the  Royal  London  Ophthalmic  Hospital,  and  consulting 
radiologist  to  the  military  hospitals  of  the  London  district. 


NEW     COMPANIES     REGISTERED. 


Patent  Electric  Shot^Firing  Co.,  Ltd.  (153,782).— Pri- 
vate company.  Rcgister(^d  March  2Ist.  Capital,  £10,000  in  JEI  shares.  To 
talje  over  the  business  ol  electric  fuse  manufacture!  s  carried  on  by  W.  A. 
Malson,  and  .S.  R.  Malson  at  Neivbold,  near  Chesterfield,  as  the  Patent 
Electric  .Shot-Firing  Co.  The  subscribers  (each  with  one  share)  are  :— W.  A. 
Malson,  Salte^  Gate,  Chesterfield;  S.  R.  .Malson,  Knowsley  Road,  Southport, 
electric  fuse  manufacturer;  J.  R.  Cooke,  Gloucester  Road',  Chesterfield,  elet- 
tric  fuse  manager.  The  directors  are  to  be  appointed  by  the  subscribers. 
.Solicitor :   W.    E.   Walierley,    Chesterfield,    Derby. 

Nene  Engineering  Co.,  Ltd.  (153,923). — Private  com- 
pany. Registered  March  29th.  Capital,  £10,000  in  £1  shares.  Electrical, 
mechanical,  agricultural,  and  general  engin'ers,  dealers  in  and  agents  for 
cycles  and  motors,  &c.  First  directors  : 
Road,  Peterborough,  ironstone  mine  ov 
•"■      nfield,   Hartford,    Northwich,    Ches., 


J. 


han 


H.  Keeble,  Charnwood,  London 
(chairman);  R.  M.  Boothnian, 
>ller.      Secret.<!ry  :    A.    J.    Dilling- 


Dynelex,  Ltd.  (153,913). — Private  company.  Regis- 
tered M.-.rch  28lh.  Capital,  £3,000  in  £1  sha.es.  Electrical,  mechanical, 
motor,  and  general  engineers,  &c.  The  subscribers  (each  with  one  share) 
are:— H.  J.  Holmes,  6,  Newcastle  Street,  E.C.  4,  engineer;  and  R.  G. 
Holmes,  Sandilands,  Surbiton,  Surrey,  clerk.  Permanent  governing  director  : 
H.    J.    Holmes.      Registered    office:    (i,    Newcastle    Street,    E.C.  4. 

Marston,    Billington,    Ltd.    (152,871). — Private  company. 

Registered  March  26th.  Capital,  £50,000  in  £1  shares.  Ironfounders,  mecha- 
nical, and  electrical  engineers,  boiler  makers,  lamp  manufacturers,  ilc.  First 
directors:  A.  M.  Billington,  Eden  Works,  Hayes,  Middlesex;  and  H.  W. 
Humphries,  23,  King  Street,  E.C.  2,  chartered  accountant.  Registered  office: 
•->:),    King   Street,  E.C. 

R.  A.  Evans,  Ltd.  (153,829). — Private  company.  Regis- 
tered March  24th.  Capital,  £10,000  in  £1  shares.  Manufacturers  of  electric, 
hydraulic,  and  hand  lifts,  hoists,  cranes,  runwavs,  and  transports,  electrical 
.-\nd  hydraulic  engineers  and  contractors,  &c.  First  directors  :  Q,  Wxlls,  Oak 
Lodge,  Knighton  Road,  Leicester,  manufacturer;  F.  A.  Toone,  The  Lindens. 
Mnuntsorrel.  hosiery  manufacturer;  J.  A.  Evans,  13,  Mellor  Road.  Western 
I'jrk,  Leicester,  electrical  engineer.  C.  WelN  it  F.  A.  Toone  are  permanent 
governing    directors.      Registered   office  :    IVospect   Road,    Leicester. 

Motor    Excliange    and    Mart,     Ltd.     (153,848).— Private 

company.  Registered  March  2Sth.  Capital,  £10,000  in  £1  shares.  Manu- 
facturers of  and  dealers  in  electric,  steam,  gas,  oil,  or  other  motor  vehicles, 
proprietors  of  sell-starters  for  motor  cars  and  aeroplanes,  &c.  The  sub- 
scribers (each  with  one  share)  are  : — J.  R.  Burton,  L'pcote,  Hammers  Lane. 
Mill  Hill,  N.W.  7;  L.  Waterhouse,  25,  Gloucester  Gardens,  W.  2,  gentleman. 
Fir-1   director:   J.   R.   Burton.     Registered   office:   30,    Highgate  Road.    N.W. 

Planet   Electric   Co.,    Ltd.    (1.53,874). — Private  company. 

Registered  March  26th.  Capital,  £2,000  in  £1  shares.  Manufactuiers  of  and 
dealers  in  electrical  accessories  and  appliances,  &c.  First  directors  :  H. 
Bennett,  56,  Burton  Road,  Brixton,  S.W.  !);  W.  Francis,  1,  Lismore  Road, 
Gospel  Oak,  N.W.  5,  electrical  engineer.  Registered  office:  5,  St.  George'a 
Road,    S.E.I. 

Prendergast  Electrical  Engineering  Co.,  Ltd.   (153,875). 

—Private  company.  Registered  March  26th.  Capital,  £2,000  in  £1  shai«. 
Engineers,  electricians,  founders,  &c.  Agreement  with  J.  F.  Prendergast. 
IV-rmanenl  directors:  J.  F.  Prendergast,  155,  .Shaftesbury  Av,  nue,  W.C  , 
electrical  engineer;  Capt.  N.  ].  Walker,  14,  North  Audley  Street,  W,  Regis- 
tered office  :   108,  Wigmore  Street,  W. 
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Power    Engineeriag    Co.,    Ltd. — Particulars   of-  ^11,500 

debentures  created  February  loth,  1019,  of  which  £2,000  were  issued  on 
March  6th.  .^hareed  on  the  company's  undertaking  and  p^opert^■.  present 
jnd    future,    including    uncjU-d    capital. 

Newquav  Electric  Light  &  Power  Co..  Ltd. — ParLiculMis 

f>l  fl,000  th'rd  mortgage  debentures  created,  and  all  issued,  Marcli  tili. 
I'^IQ.  charged  on  the  company's  undertaking  and  property,  present  .rtrd 
tnfure,   including    uncalled   capital. 

Westinghouse  Electric  E.xport  Co.  (1,707k). — ParticuUirs 

of  the  Westinghouse  Electric  Export  Co.  were  filed  at  Somerset  House  on 
March  26th,  pursuant  to  Section  374  of  the  Companies  (Consolidation)  Act. 
Iy08.  The  company  was  incorporated  in  the  State  of  Delaware,  U.S.A..  on 
April  31st.  1915,  with  an  authorised  capital  of  $100,000  in  $100  sh'ares.  1  h.^ 
principal  office  is  at  Wilmington,  New  Castle,  Delaware.  The  Uritish 
address  is  2,  Norfolk  Street,  W.C.  2.  F.  B.  Rogers,  of  la,  Edith  Road. 
West     Kensington    (European    nranager),     is    authorised     to    accept    service    of 

Evans,  O'Uonnell  &  Co.,  Ltd. — Satisfaclinii  \o  tho  ox- 
tent  of  £3,000  on  Deci-mbcr  :ilst,  191S,  of  trust  deed  an.l  supplc-itrcntal  rleeil 
dated    1900  and    1316,   securing    £40,000   debenture   slock. 

Cosmos    Engineering   Co..    Ltd. — Particulars   of   .£54, (XK) 

fourth  mortgage  debentures  created  Novemb.-r  IHth.  WIS,  issue  JanuJiry  28lh. 
1919,  charged  on  the  comparrv's  uirdcrt.ikirtt;  and  property,  present  and 
lirttire,    including  uncalled   capital. 

Rastian    Electric    Co..    Ltd. — Land    Rcsistrv   Charge   on 

4r,  .Stamlor.l  Hill.  N..  date<l  March  Bth,  1919,  to  secui.>  £-900.  Holder:  J. 
W.     F.    Ciaharn,    29,    Gracechurch-  Street,     E.G. 

S.  C.  C.    Ltd.— T.    M.   Till,   of   28,    Buckk-rsbury,    E.C.. 

was  appointed  {a)  on  March  7th,  1919.  as  receiver  of  the  premises  charged 
l.v  debenturi-  dated  Scpt.-mber  ."ith,  1918.  and  {Ir)  on  March  14th.  1919.  by 
the  C^ourt  as  receiver  of  the  personal  property,  gowlwill,  and  assets  uirdi-r 
il.henture   dated    Nmember    11th,    1918. 

Montreal  Tramways  &  Power  Co..  Ltd. — (»)   Particular.* 

have  been  tiled  of  £l,.'il>ll,2ll.'i  10s.  (-57,800.000)  frvc-vear  Ci  per  cent,  secured 
.gold    bonds,   created    F.I, in,,      lnr,      I'llM.   and    all    now    issued    at  93  per  cent. 

Property    charged:     $7.u ,',■     par    value    of     the     fullv-p;iid    ^    p"T 

cent,     mortgage     dcbentn,  the     Monln-srl     Tramways     Co..     an.l 

$2,500,000  of    five-year    li    i' i,i     ,,11    bonds   of    the   ..nnpanc    dated    March 

1st,  1919.  .  (W  Particulars  have  also  hi-en  fil.-.I  .1  l..r:  7(;'i  i$2..-i00.000)  five- 
vcar  6  per  c«rit.  gold  bonds,  created  Febr.uar\  lit:  I  Mi  ,1  ,11  now  issued 
at  92  pin-  cent.  Property  charged:  31,00(.)  sh;",  i  ^1""  S  par  value  in 
the  common  stock  of  the  Montreal  Tramwavs  <  c  I,,,  i,.,  f,,r  both  series; 
Th.-Montre!rl  TrTisrCo. 

Yorltshire   (West  Riding)    Electric  Tramways  Co..  Ltd. 

1.S4:1W).— Capital.  £600.(1011  in  .£,'■  shar.s  (70,(1110  prvl.  and -30.000  <5rd. I,' Return 
datad    February    14ili.    IHI'I,      4(1,261    ,ii.r.     ml    40.977    ord.    shares    t:rken-up; 

£<36,1!(0  consid.T.,1   ..^    ..,i,l        M,,,!-,,^,,     ,,1    ,  h  rr-ges  V  f272,373.    ,         .. 


CITY     NOTES. 


At  the  aunuiiil  meeting,  on   March  'iTth, 
Kromplon    &       the  chairman  said  that  having  roganl  to 
Kensington        the     ix>sition     which     the    company    had 
Electricity   .Supply  achieved,    last     year'.?    working    was   thi^ 
Co.,  Ltd.  woi'st  in  its  histoiT.    The  net  iieceipts  felt 

to  the  figiu'o  of  twenty  years  ago,  though 
the  gross  receipts  were  double  wh-at  they  were  then.  This 
result  was  in  spite  of  the  fact  that  they  had  gradually  nad'secl 
the  piice  until  they  were  chai'ging  lighting  consumers  the 
maxiiimm  rate  authorised  by  the  provisional  order.  The 
revenues  was  reduced  by  various  restrictions,  and  the  expenses 
were  increased  by  the  statutory  advance  of  wages,  so  that 
the  labour  bill  amounted  to  double  what  it  waa  before  the 
war.  and  ctiuallcd  in  amount  the  entire  net  revenue,  or 
ueaiily  half  aw  'much  aigain  as  the  dividend  to  be  distributetl 
on  t,he  entire  ordinary  capital.  Moreover,  the  same  cause 
wa.K  reaiwnsible  for  the  increase  in  the  cost  of  coal,  and  as 
if  t,o  add  to  their  difficulties,  the  Coal  Controller  divei-ted 
their  coal  contracts  in  favour  of  less  provident  undertakings, 
.■-o  that  they  were  comiielled  t<»  accept  deliven-  of  coal  of 
vaslly  inferior  calorific  value,  involving  the  handling  of  a 
larger  tonnage,  a.nd  resulting  in  a.  coal  cost  of  16  per  cent, 
more  on  an  oul,put  of  .8  per  cent.  less,  or  an  increased  total 
cost  |)er  unit  of  upwards  of  30  per  cent.  They  bad  been 
iina.ble  to  obtain  any  redress  for  the  h-ardsbips  suffered  at  the 
hanils  of  the  rioveniment.  For  the  greater  convenience  of 
the  colhcrieH  and  the  railways,  they  wei'e  asked  to  provide 
themselves  in  summer  -with  .i,  largo  i^ai't  of  the  coal  they 
required  in  winter,  but  the  response  tioy  made  to  the 
appeal  broujJ;ht  advantage  only  to  otherf-,  and  although  they 
applied  for  relief  under  tie  Statutoi-y  Undertakings  (Tem- 
porary Tacjreaiso  of  Charges)  Act,  1918,  and  submitted  an 
estimate  of  the  loss  they  would  sustaiin  if  such  relief  were 
witliheld— which  nas  absolutely  justified  by  the  event, — the 
rhetjorica-I  representations  of  the  local  authority  and  the 
Lontion  Count>'  Council,  which  were  entirelv  prejudiced 
a.nd  uniufctfmed.  prevailed  -n'itb  (he  Board  of  Trade,  and 
if  the  company  had  not  received  interest  on  if?  loan  to  the 
.\c6essories  Co.,  a,nd  trenched  upon  the  balance  brought  into 
the  accounts  from  the  previous  year,  the  action  of  these 
sapient  authorities  would  have  reduced  their  di^Wiietid  bv 
up-wards  of  40  per  cent.,  although  Pazrhament  expressly 
decided  that  it  would  be  reasonable  to  reduce  the  losses 
o(f  <vdjnarv  riharreholders  in  CTicb  nndertakings  af  theirs  whose 
&naiv;ul  '  poaitjoD   'wae   adTcreely  affected   by  rircumstdJUSM 


aonsing  out  of  the  war  to  25  per  cent,  of  the  pre-war  rate. 
Resti'ictions  weire  gradually  being  relaxed,  and. the  revenue 
for  the  current  year  already  showed  some  signs  of  recoveiry, 
but  the  industrial  iX)sifcion  remained  very  unsettled,  and  any 
reduction  in  then-  exi>enditure  must  necessarily  be -slow  to 
ensue.  The  past  yeaj  had  brought  the  renewed  confirmation 
of  the  wisdom  of  their  "  accessories  "  policy.  The  Aooeasories 
Co.  was  not  only  ai  gix)d  customer  and  a,  good  advertisement, 
but  was  a  growing  source  of  profit.  The  electrical  industry 
generally  was  in  a  critical  stage,  and  in  view  of  the  ma,ny 
)Troject.s  which  were  being  advanced,  it  was  impossible  to 
say  what  the  futui'e  of  the  Metropolitan  compainies  might 
be  in  the  industrial  reconstruction  which  was  now  in  con- 
templation. 

Presiding  at  the  recent  annual  meeting, 
Hastings  &        Mr.    George   Kitchin   referred   to   the  big 
District  electric  aidvant^s  m  wages  of  motormen  and  con- 
Tramways        ductors   iance  1914.     They   were  awaiting 
Co.,  Ltd.  the.   result  of   deliberations  respecting  the 

14-hour  week  proiK>sal.  They  had  to  cut 
off  the  Sunday  traffic  last  year  owing  to  the  Government 
orders  to  reduce  coal  consumption  by  1.5  per  cent.  That 
meant  a  reduction  of  i;l.50  to  £300  per  week  revenue,  accord- 
ing to  the  sea'son.  Petrol,  which  in  1914  cost  under  ll-Jd.  per 
gallon,  to-day  was  costing  'Js.  y-Jd.,  while  cioal,  which  in  1914 
wais  charged  at  19s.  tid.  per  ton,  was  now  charged  at  35s.  or 
thereabouts,  and  that  for  slack  coal.  Meanwhile,  gear  wheels 
had  risen  in  price  348  per  cent.,  pinions  450. per  cent.,  tu'ea 
'J16  i)eir  cent.,  ai-mature  ix)ils  245  per  cent.,  tickets  400  per 
cent.,  rails  197  per  cent.,  and  so  on  throughout  the  whole 
long  list  of  mat>erials  requii-ed  to  keep  the  lines  in  going 
order.  With  the  demobilisation  of  the  armies  and  the  return 
to  greater  freedom  of  movement  which  must  foUow  on  the 
final  conclusion  of  peace,  it  would  become  possible  to  restore 
not  only  the  Sunday  traffic,  but  also  the  other  services  which 
they  had  had  to  curtail  owing  to  the  war.  Coal,  petrol,  aad 
other  materials  must  gradually  resume  more  noi-mal  prices, 
though  it  was  not  to  be  expected  thai  they  ■would  fall  to  as 
low  a  level  as  that  of  1914.  Still  some  not  inconsidei-able 
.rehei  could  be  l(x>ked  for  in  that  direction.  But  wages — well, 
they  could  judge  what  prosi>ect  there  was  of  any  reduction 
of  that  item.  In  restoring  the  sei-viccs  they  would  have  to 
restore  also  the  number  of  their  employt_'.s:  aiid  every 
motonnan  added  to  the  staff  meant  an  addition  to  exiiensea 
of  JiloO  to  £170  a  year  at  the  least.  There  was,  however, 
grave  reason  to  fear  that  the  traffic  receipts,  which  had  been 
steadily  rising  throughout  the  period  of  the  war,  would  now 
take  a  tm-n  ih  the  other  direction.  The  large  number  of 
soldiers  now  at  Hastings  would  probably  be,  to  a  oonsidei- 
tible  extent,  demobilised;  while  the  oldening  vi  the  eastei'n 
coaist  resoi-ts,  and,  eventually,  of  the  Continent,  to  holiday 
traffic,  must  have  an  injurious  effect  on  the  number  of  visitors 
to  Ha^jtings.  Meanwhile,  they  were  still,  in  combination  mth 
other  tramway  interests  throughout  the  countiy,  endeavour- 
ing to  get  Parliamentary  sanction  to  an  \increase  of  the  fares 
as  fixed  by  statute  and  agreement. 

The  jeport  for  the  year  ended  at  .June, 
British  Columbia  1918,  states  that  the  net  revenue  show« 
Electric  Railway  an  improvement  of  approximately  £42,000 
Co.,  Ltd.  over  the  previous  year.  This  has  enabled 
the  payment  of  the  full  5  pex  cent,  divi- 
dend on  the  cumulative  prefei'ence  stock  without  recourse 
to  the  reserve  fund.  For  the  previous  year  it  was  necessary 
to  take  £44,000  from  the  reserve  fund  to  make  this  payment, 
and  for  the  year  ended  June  30th,  1916,  £70,000.  In  June, 
1918,  a  demand  was  made  by  employes  for  a  large  increase 
in  wages,  which  in  view  of  the  condition  of  the  company's 
earnings  it  was  quite  impossible  to  concede.  The  matter  wa,H 
referred  to  ai'bitration,  but  early  in  July  a  serious  strike  took 
place  which  paralysed  the  tramway  services.  In  order  to 
put  the  company  in  a  position  to  meet  the  demand  and  thu.s 
resume  the  services,  the  authorities  gi'anted  the  company  tho 
right  for  a  period  of  nine  months  to  charge  a  six  cent  faro 
in  the  city  of  Vancouver,  and  to  make  certain  increases  in 
the  fai'cs  in  other  cities  and  districts  served.  These  increases 
in  fares,  the  continued  general  improyeioent  in  conditions, 
and  the  increased  demand  for  power  for  manufacturing  pur- 
poses have  enabled  the.  company  to  meet  the  mcreast^'d  cost. 
of  wages  and  materials,  and  gradually  to  improve  its  net 
revenue  month  by  month  during  the  current  year.  On  the 
other  hand,  the  dii'ectors  call  attention  to  the  fact  that  the 
light  to  charge  the  increased  fares  expires  on  Apiil  8th  next, 
and  has  not  as  yet  been  extended.  The  rates  for  domestic) 
fight  and  power  in  the  city  of  Vancouver  were  reduced  on 
•lanuary  1st.  1918,  to  8  ceiits  per  KW-hour,  and  in  conse 
quenoe  of  urgent  representations  of  the  public  authaiitie.-q 
and  as  part,  nf  arrangements  for  adjusting  the  general  situa- 
tion, these  rates  were  again  reduced  by  the  company  on 
Jaouai-y  1st  last  to  6  cents.  It  is  as  yet  impossible  tx>  sta,t.(^ 
with  a,ny  accuracy  what  the  cost  to  the  company  will  he 
of  this  large  reduction  in  lighting  rates,  but  it  must  for 
some  time  cause  a  very  oonsiderable  decrease  in  the  revenue 
derived  from  domestif^  lighting,  although  it  is  hoped  that 
the  reduced  piice  will,  in  coui-se,  of  time,  lead  -  to'a.  ■si>li 
sta'ntia!  increase  in  the  consumption  of  fight-  anJ  powerr. 
■  The  Government  of  the  Province  of  Britisji  Columbia  has 
introduced  a  Bill  tA  estabUsh  a  Pubho  Service  Cominisaon. 
conferring  upon  the  Commissioners  very  far-reaching;  po-wera 
iTvnr   this   enterprise   and    all    other    public    ufilitiea    in    lb? 
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Interim    dividend    5s.    per   ehare,    paid . 

British  Eni^iae    last    July.      Final    dividend   Ss.   6d.    per 
Boiler    &    Electri-  ehare  and  the  usual  bonus  of  4s.  per  ehaj'e, 

cal  Insnrance      all  leas  tax. 

Co.,   Ltd.  At   the.  annual   meeting,    held   at   Man- 

i-he,st<\r  last  week,  Mr.  K.  (;.  Longridge, 
"ho  presided.  «iid  that  during  the  year  there  had  been  a 
substantial  growth  ot  £3'2,735  in  the  income-  of  the  company, 
raising  it  from  i;ll8.47'2  to  ±181,'iil7,  but  the  in<-ioase  m  the 
ix>st  of  claims,  in  inspection  charges,  and  m  other  liabilities, 
bad  fully  kept  pace  with  this  growth.  Elfn-trical  plant,  in 
the  insurance  of  which  the  company  epeciahsed.  had  con- 
tiibuted  a  substantial  proix)rtion  of  the  increased  income, 
and  the  prospects  were  that  theJe  would  be  continued  and 
ra.pid  developments  in  the  use  of  electrii-ally -dnven  macliin- 
ery.  The  large  interest,  which  the  company  had  in  the  in- 
surance of  electrical  plant  of  all  desc-riptions  had  necessitated 
the  employment  of  specially  trained  engineer  .surveyors  located 
at  convenient  points  throughout  the  countrj',  in  order  that 
tln'y  might  ho  readily  accessible  for  tlie  jxriodical  inspection 
of  insTU-e^l  plant  and  for  dealing  promptly  with  breakdowTis. 
In  recent  years  the  insurance  of  ix>wer  i)lant  had  become 
mure  ha»irdoiis  than  fonncrly.  The  stetim  tm-bines  and  gas 
engines'  in  u.-^;  tiow  were  often  much  larger  than  any  that 
were  met  with  a  few  years  ago,  but  reliability  had  not  keirt 
liace  with  the  development  in  tize,  so  that  accidents  were 
i-elatively  more  numerous  and  infinitely  more  costly.  This 
aapect  of  the  wise  was  being  Inxiught  home  to  pubUo  authori- 
ties and  thos<>  responsible  for  ele<-tric4il  generating  stations, 
with  tlie  result  tluit  they  were  showing  more  inclination  than 
fonuerly  to  pay  for  the  inspection  and  insurance,  of  their 
power  plant.  Ihe  increase  in  the  size  of  machines  had  led 
to  some  demand  for  insuranc-e  again.st  liamage  to  snrrounding 
property  which  might  be  caused  by  the  disintegration  of 
heavy  machinery  running  at,  high  sjieeds.  Apart  from  the 
increase  in  fiazards  there  had  been  ;i  heavy  increase  in  the 
cost  of  all  repairs  during  191S.  In  many  cases  the  charges 
of  engineers  had  risen  as  much  as  150  per  cent,  over  pre-war 
cost.  Incidentally  this  very  feature  had  caused  firms  to  look 
favourably  on  the  question  of  insuring  their  plant. 

The  annual  meeting  was  held  on  Friday 
British  la^st.     Mr.  A.  W.  Tait,  who  presided,  said 

Aluminium  that  the  profit,  after  making  provision  for 
Co.,  Ltd.  excess  profits  tax,  amoimted  to  .£420,4'2fi, 
aa  compared  with  i'4'2.3,662.  The  trading 
profit  was  £331,697.  a  decrej.so  of  about  £11, (Ml  On  the 
other  hand,  interest  and  dividends  ishowed  an  increa.se  of 
i'16,.5(Xi.  The  trading  for  the.  whole  j^eriod  was  under 
f^kivernnient  control,  and  the  results  were  not  so  good  as 
tbi>se  of  the  previous  year.  That  waa  due  to  a  reduction  in 
price  as  well  as  to  further  increased  costs  of  production  at 
their  works  both  :i.l  home  and  in  Norway.  The  output  had 
lieen  the  largest  in  the  company's  history,  and  the  demand 
tor  their  productions  for  war  purposes  were  heavy.  TTte 
company  had  rendered  great  .ser\"ico  in  the  supply  of  an 
c.->t:-ntiai  metal  which  was  urgently  required  for  many  pur- 
|ioses,  )erf icularly  for  explosives  and  aircraft.  There  had 
been  a  rapid  increase  in  production  ot  aluminium  throtighout 
the  world,  e,sj>e<;ially  during  thr-  jieriod  of  the  war,  to  meet 
the  great  demand,  .nnd  that  iiicresise  had  been  considerable 
in  Norway  and  .\merioa.  The  whole  of  that  production  was 
urgently  needed  during  the  period  of  the  war.  but  the  f-ndden 
stoppage  of  hostilities  cau.sed  serious  di^s-location  in  the  in- 
dustry. Tlie  effect  of  the  armis+ice  was  the  immediate  can- 
I'ellataon  of  , large  numbers  of  orders,  with  iihe  result  that 
large  stocks  had  accmnulated,  not  only  in  this  country,  but 
abroad.  There  was  also  a  natmul  he.sitancy  on  the  part  of 
bnyers  to  make  forward  contracts  due  to  Ihe  unc<srtaihty 
and  difficulty  of  getting  industry  restarted  in  its  ordinary 
channels.  It  was  necessary  to  take  immediate  steps  to 
meet  those  ci^iiditiuns  by  curtailing  production  as  far  a."? 
possible  to  the  approximate  demand.  That  had  been  done 
in  this  country  and  in  other  countiies  where  aluminium 
was  produced,  and  with  a'view  to  encouraging  demand  there 
had  been  a  .snbstantial  reduction  in  price.  The  demand  de- 
pended upon  the  genei'al  requirements  of  industry.  Unfor- 
tunately the  resumirtion  and  development  of  peace  production 
was  greatly  hindered  by  the  general  uncertainty  which 
existed  with  regard  to  labour,  the  irksome  restrictions  which 
BtOl  remained  in  some  measure  in  regaxd  to  exports,  and  by 
the  .shortage  of  freight.  In  \-iew  of  the  valuable  concessions 
which  labour  had  obtained  with  regard  to  hours  and  rates 
of  wages,  he  hoped  it  would  soon  settle  down  to  give  the 
requisite  production  to  justify  those  concessions,  and  that 
trade  would  ra.pidly  begin  to  develop  so  that  the  countiw 
might  be  able  to  wrry  the  enormous  burden  with  which 
it  had  been  saddled  in  consequence  of  the  war.  and  the 
social  and  economic  schemes  which  were  urgently  required 
for  the  betterment  of  the  country  might  be  put  in  hand  at 
the  earlietti  possible  moment  'Ihe  question  of  the  aluminiuni 
mdustn.  -ras  somevhat  complicated  by  the  fact  that  a*- 
the  present  moment  there  were  large  stocks  of  metal  in  the 
hands  of  the  Government.'  It  was  necessary  for  reasons  of 
national  safety  that  those  stocks  should  have  been  carried 
during  the  war,  but  now  the  war  was  finished  it  was  equally 
necessari-  that  those  stocks  should  be  realised.  The  Govern- 
ment, however,  appreciated  that  it  would  be  bad  busines? 
to  throw  those  stocks  upon  an  unwiUtng  markerfc.  as  that 
would  have  the  effect  of  breaking  prices,  and  bringing  the 
selling  price  considerably  below  the  cost  of  production.    That 


would  do  serious  injury  to  wha.t  had  been  admitted  to  be  :i 
■■  key  "  industo'.  The  Government  therefore  bail  made 
arrangements  whereby  the  stOl^k  they  held  would  be  gradual l\ 
disposed  of  as  the  demand  for  the  metal  increased,  in  ;i 
manner  which  would  not  unduly  alVcc-t  the  jHxsition  of  the 
indu.stry  in  this  country,  .\lthough  the  present  condition- 
were  dilfirult,  he  was  of  oi>inian  that  if  industry  could  i-esinii-' 
iti>  nonual  proportions  it  would  n(»t.  be  long  before  they  ^au 
improvement,  because  the  developments  >vhich  took  plac. 
in  the  demand  and  uses  for  aluminium  preWoiis  to  ihe  wa.i 
were  of  a.  most  encouraging  natiu'e,  and  much  progiip.ss  had 
been  made  since  in  i-onsequence  of  th<^  war.  Therefore, 
although  to-day  there  was  a  large  surplus  csipacity  of  pro- 
duction throughout  the  world,  he  hoped  that  within  a  reas<iii- 
;ible  pcii(jd  of  time  not  only  would  that  Ix;  taken  up. 
but  tli;it  it  would  be  neees-sin'  still  further  to  increa.M' 
prcxluction  in  order  to  supply  the  demand.  The  futiu-e  lor 
the  metal  wa.s  bright  when  they  considered  the  largo  dein.ind^ 
which  nui.'-t  in  time  be  made,  in  con.sequence  of  the  develop- 
ment in  the  motor,  chemical,  electrical,  and  aeroplane  in 
(lust ties,  and  for  domestic  utensils,  and  other  commoditic 
for  whicli  it  was  emi.neutly  suited,  in  addition  to  tlJe  demajui  - 
which  luul  been  and  would  continue  to  be  created  by  researcli 
work  in  connection  with  alloys,  in  which  aliuninium  playiMl 
an  important  part.  The  costs  of  production  daring  the  year 
Ii.-kI  shown  .s'ubstiintial  increases  over  those  of  the  previous 
year,  and  he  thought  it  would  be  .some  considerable  time 
l>efore  costs  wei'c  substantially  reduced.  On  the  other  hand, 
prices  had  been  substantially  reduced  in  order  to  re-establi^lI 
the  ilemaud  for  the  metal.  Ilefemng  to  the  Bill  which  tlv 
coin|iaiiy  promoted  in  the  House  of  Lords  la-st  yeaj-  for  lli' 
development  of  a  lai-ge  water-power  in  Scotland,  which  w:i~ 
uithdra.wn  on  .second  reading  o^'ing  to  oppo-sition  which 
oartain  of  the  provisions  met  with,  the  chairman  esiid  that. 
the  scheme  was  supported  by  the  Board  of  Trade  and  other 
(^tovernment  departments.  The  rnatter  was  still  under  con- 
sideration, but  no  definite  decision  had  been  taken  as  to 
future  action,  as  that  would  depend  largely  on  the  Govern- 
ment's attitude  and  jxjhcy  with  regard  to  hydroelectric  de 
\olopmeiit.  In  that  i-onucction,  a  (5oveniment  Commission 
had  been  a.pix>iut(xl  to  investigate  the  re.sources  of  the 
country  in  that  respwt,  which  had  ju.st  isKued  an  intemn 
report.  Having  referred  to  the  figures  in  the  balam-i-  -Ikx-I  . 
the  chaiiTnan,  in  conclusion,  said  that  while  their  industi^. ■ 
like  aU  otiher  industries  of  the  countrx .  wa.s  going  througli 
an  anxious  time  in  consequence  of  the  change  over  from 
war  to  peace  conditions,  he  hoped  and  believed  that  that, 
lieriod  of  change  would  be  iwnparatively  short.  In  a  large 
measure,  however,  that  would  clepcnd  upon  the  Government, 
realising  the  importance  of  releasing  indu.stry  from  all  un- 
necessary restrictions,  and  doing  everything  in  their  power 
to  increa.'^e  the  supply  and  reduce  the  price  of  tin-  necessary 
commodities  of  life.  The  urgent  queiition  of  lioii>iing  should 
also  be  tackled  without  delay. 

At  the  annual  meeting,  on  March  25th. 
Newcastle-upon-     ^Ir.  .1.   H.  Armstrong,  the  chairman,  .said 
Tyne  Electric      that  the  labom-  unrest  resulting  in   stop 
Supply  |iage  of  works  within  their  area.  naturaJK 

Co.,   Ltd.  bad  reduced  to  an  extent  i^he  profits  of  the 

year,  as  their  lieaviest  load  was  durin;: 
(he  la.-t  Inci  months  of  the  year.  Their  irading  results  during 
tiic  |>ast  year  had  already  been  affected  by  the  many  increases 
in  .salaries  and  wagers  which  had  been  thrust  uix>n  them  bv 
the  Coininittee  on  Production,  or  as  the  result  of  (jovem 
mcnt  a/w;irds  to  a.ssist  in  nie<>t.iiig  the  increased  cost,  of  hving. 
which,  in  one  manner  and  anotlier.  resulted  in  an  increa-seri 
cost,  ais  compared  with  the  previous  year,  of  more  thnii 
;654,00O-  The  restricted  use  of  light  and  heat,  the  con.se 
qiience  of  the  Household  Fuel  and  Lighting  Order,  and  the 
restrictions  in  connection  with  new  supplies  to  private 
houses,  had  also  had  a.n  adverse  effect.  Taking  these  dra-w- 
bncks  into  account,  and  the  enhanced  cost  of  coals  and 
materials  geuei'ally,  they  ought  to  be  satisfied  \vith  the 
resiilts  of  the  year.  The  total  war  increases  in  salaries  and 
wages  during  191S  represented  ilO.3,214,  or  an  inci-ease  of 
106  per  cent,  upon  what  was  paid  in  1914.  Their  tran.sfer 
to  plant  and  renewals  and  improvements  account  was  i;20.00() 
less  than  in  the  previous  yean".  as  they  did  not  think  they 
would  have  so  large  an  expenditure  on  this  account  as  the\- 
had  had  in  the  previous  year;  and,  further,  they  would  be 
•■ilde  to  make  use  of  theii"  newer  and  more  economical  generat- 
ing plant,  instead  of  having  to  rely  upon  the  older  sland-by 
stations  to  meet  a  portion  of  the  load.  Last  year  they  hoped 
that  Camlle  station  would  have  been  completed  by  the  end 
of  191S.  Owing  to  delays,  however,  it  was  not  now  expected 
that  the  station  would  be  completed  until  the  latter  pjUt, 
of  the  current  year;  they  had  had.  however,  the  use  of  a 
considerable  iwrtion  of  t>he  plant,  boilers,  Ac.  throughonl 
Ihe  <riieater  pari;  of  the  past  year.  Unless  anything  unfore 
^en° arose,  it  was  hoped  that  a  portion  of  the  Ne^-  Tee? 
rower  station  might  be  running  towards  the  late  autumn, 
^nd  that  the  remainder  would  be  in  operation  by  the  middle 
of  next  year.  The  total  capacity  of  the  three  mam  power 
stations  when  the  develoTiments  in  hand  were  completea. 
•T-ould  be:  Carville,  134,000  H.P.;  Ducston.  96,600  h.p.  ;  and 
Tees,  53,000  h.p.  ;,a  total  of  273,600  h.f.  Reference  was  made 
m  the  report  to  the  further  issue  of  share  capital  amounting 
to  ^oOO.OitO  in  October  last,  and  he  was  glad  to  say  that  the 
total  applicationi  con.sidered  amounted  to  £1,189.444.  'which 
.showed  the  opinion  of  the  public  as  to  the  fwnndness  of  the 
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nimixmy.    In   regard  to  the  Oleveland  Co.,  the  result-s  bad 
been   far  from  Mit.istactory,  owing  to  the  heavy  charges  in 
the  shape  of  war  increa-ses  of  salaries  and  wages,  and  also  to 
the   vei-y   high   prices  rulinj;   for   coal  consumed   in   its   un- 
economical   power   station.     Although    7.113    .additional    h.p. 
was  connected  during  the  twelve  months,  and  the  increase  in 
units  sold  to  consumers  amounted  to  ■3,2-28.0tK.I,   the  protits 
tv.r  the  year  (subie*.^t  to  audit)  were  only  £26,788,  as  against 
io;',779  in   the  previous  year,   the  result  being  that   whilst 
last   year  tJie  company   was  able  to  divide  2   per  cent,   on 
Its   pi^eference  shares,    as   a   contribution    to   the   Newca-stle 
(?o.'s  profits,  the  surplus  for  this  year,  after  dischai-ging  the 
mterest  on  the  debenture  debt,  was  msufficient  to  just.ify  a 
payment  being  innde  on  the  preference  capital.    They  would 
remember  tiat  when  dealing  with  the  proposed  exchange  Oit 
shares  uith  the  Cleveland  Co.,  at  the  meeting  in  March,  1917, 
reference    was   made   to    the    difficulties    under    which    that 
(■omjxiny  was  lahouring  Qvs  a.  result  of  the  war,  owing  to  the 
fulling  off  in  the  supply  of  current  from  waste  heat  stations. 
aiud  owing  to  its  only  possessing  a  small  and  uneconomical 
boaJ-fired  station    from    which   to   obtain    the   remainder   ot 
its  requirements.    It  waks   for   those   reasons   that   the  new- 
Tees  station,  a;  portion  of  whici  was  approaching  completion. 
\Tns    contemplated    as    part    of   the    Cleveland    development 
x-heme  that   was  to  produce  current  at  the  lowest  possible 
cost.     The  coming  into  o)x;ration  of  this  station  would  enable 
material  economies   to   l.)e   effected,   and   the  results  of  that 
district  would  be  further  improved  if,  and  when,  the  supply 
from    waste    heat    stations   approximated    that    which    was 
■leived    before   the   wax.     The   question   of   electric  ix>weir 
ipply     was     being     sfieeially     considered    by    Parhament. 
.uid  it  was  probable  that  in  a.  very  short  time  there  would  be 
wime  definite  istatement  as  to  the  action  which  the  Govern- 
ment intended  fa  take  under  its  proposed  scheme  of  control. 
The  board  of  the  Newcastle  Co.  had  no  further  information 
aa  to  what  was  Ukely  to  happen  in  the  event  of  the  measure 
receiving   the   consent  of  Parhament.   but   he   thought   that 
under  any  circumstance.s  it  was  not  hkely  that  they  would 
be   disturbed,  or  prejudioiany   disturbed,    for   some   time  to 
come.    It  must  be  borne  in  mind  that  the  object  that  the 
Government   was   aiming   at  was  based,   to  a  large  extent, 
upon  the  pohcy   that  that  company  had  been  following  for 
a  period  of  years,  and  which  had  resulted  in  them  acquiring 
and  bringing  un3er  one  control  the  power  supply  of  a  number 
'  ^mailer  companies,  which,  on  account  of  their  limitations. 
'le  not  ahle  to  run  economically  and  profitably.     It  would 
.'•^m  likely,  therefore,  et-i3ecially  after  the  reference  which 
'.\as  made   in    the   report   of   the   Parha^mentai-y    Committee 
t<i  the  developments   in,   and    the   working   of,    their-   area, 
that  they  might  be  asked  to  carry  on  without  any  change 
■ther  than  that  which  might  be  nece-ssary  both  in  the  interest 
the  Government  nnd  of  that  company,  and  w-hich  would 
■•■    provided    for    under  the.   proposed    Government    control. 
Under  thot+i  circumstances,  he  did  not  think  they  need  expect 
anything  but  fair  treatment  from  the  new  department,  which 
^vas  only  what  the  company  was  entitled  to  receive,  liaving 
regard  to  the  development  work  which  had  been  undertaken 
within  their  area.     It  was  difficult,  owing  to  the  great  un- 
certainty of  what  wais  likely  to  happen  duiing  the  next  few 
months   to  make   any   forecast  of   the  future,   so  much   de- 
l)ended   ujwn   the  effeet  which  la;bour  unrest  might  have  in 
dela>-ing    ocmtcmpJated    developments.    They    had    also    had 
•1  tem{X>rary  dro|>  in  load  due  to  the  cessation  of  the  manu- 
iiieture.    of    munitions,    which    had    been    considerable,    and 
liirther,    they    were   still    faced    by  increased   costs.     .-Xgamst 
those,  adverse   factors  they   had   the  encotrraging   facts   that 
the   actual   aipphcations    for  additional   suppUes   on    hand  at 
present   amounted    to   no   less   than    65,000    h.p..    of    which 
28,000    H.p.    repre.scnted    further    supplies   required    in    the 
Middlesbrough    area.      These    additional    connections,     when 
made,   would  considerably  more  than  counteract  any  reduc- 
tion  in   the  load   due  to  the  curtailment  of   the  munitions 
manufacture,   but   the  rate  at   which  they   would   be  made 
must    depend   to  some   extent  upon   the  settlement   of   the 
labour   problems    with    which   the   cotmtry    was   now    faced, 
and  must,  in  any  ca.'-e,  take  considerable  time.     He  thought 
that,  however  uncertain   the  outlook  might  be,   they  could 
look  foi-ward  with  confidence  to  the  future,  once  the  transi- 
tion stage  was  passed. 
Dr.  J.  T.  Merz  seconded. 

Mr.  Gemmell  criticised  the  absence  of  detail  in  the  balance 
"-heet.  There  was.  as  had  been  stated,  no  return  from  the 
Cleveland  Co.,  which  represented  £800,000  of  capital  and 
more,  and  this,  he  thought,  did  not  reflect  credit  upon  taking 
over  the  company.  Mr.  Gemmell  was  referring  to  a  pam- 
phlet he  had  pubhshed. 

When  Mr.  W.  H.  Knowles,  a  shareholder,  interrupted, 
and  asked  for  a  show  of  hands  by  those  wto  resented  Mr. 
GenimeU's  remarks,  and  some  were  held  up,  hut  the  majority 
of  those  present  did  not  vote. 

The  Chairman  said  Mr.  Gemmell  seemed  to  have  a  griev- 
ance, but  he  did  not  know  what  it  was. 


Stock  Exchange  Notice. — Application  has  been  made 
to  the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  List.  :  — 

Telegraph  Construction  &  Maintenance  Co.,  Ltd. — 37,350 
.additional  shares  of  ^612  each,  fully  paid,  Nos.  37,351  to  74,700. 


,New  Issues. — .\ii  issue  of  7.  per  cent,  cumulative  prefer- 
ence shares  is  now  being  made  by  the  Midland  Electno  Cor- 
poi-ation  for  Power  Distribution,  Ltd.,  to  provide  additional 
working  capital.  Subscriptions  arc  invited  for  Ii.i.tXW  pre- 
ference shares  of  i'-i  each  at  par.  These  .shares  include  the 
13,070  subjcribed  for  by  the  }3ritish  Insulated  &  Helsby 
Cables,  Ltd. 

The  EUctric  I'onslriuiivii  Co.,  Ltd.,  is  offering  to  the 
shareholders  75,8tX»  ordinary  sliares  of  £1  each  at  21s.  tki. 
per  ishare,  and  the  proceeds  are  to  be  devoted  to  extensions 
to  the  works  and  plant  at  Wolverhampton,  and  other  pur- 
ix)ses. 

The  Aiiglo-Portugueae  Telephone  Co.,  Lid.,  is  offering  to 
existing  share  and  debentm-e  holder-.-,  an  issue  of  £5(),(W 
o  per  cent,  extension  debenture  stock  (free  of  income  tax 
up  to  6s.  in  the  £)  at  the  price  of  101.  The  stock  is  offered 
pro  rata  to  existing  holders  in  the  proportion  of  £1  of  stock 
in  respect  of  every  £i  of  shares  or  stock  now  held.  The 
is,suc  IS  underwritten.  The  prospectus  states  that  the  com- 
l)lete  figures  of  the  business  for  the  year  1918  are  not  yet 
available,  but  it  is  known  that  both  gross  and  net  inoomo 
exceed  the  1917  figures.  Now  that  the  war  is  over  the  diffi- 
culties lately  experienced  in  procuring  plant,  machinery  and 
accessories  for  keeping  pace  with  the  normal  demand  for 
•servace  are  expected  to  disappear;  1,000  new  subscribers  are 
now  waiting  to  be  connected  up.  The  present  issue  is  being 
made  for  the  pui-pose  of  providing  the  wherewithal  to  caitry 
out  these  necessary  extensions. 

Shawinigan  Water  &  Power  Co.— The  gross  earnings 
for  the  past  year  amounted  to  $^3,621,074,  an  increase  of 
$718,864  compared  witJi  the  preceding  year,  and  the  net 
revenue  to  $1,410,093,  an  increase  of  $59,229.  The  various 
companies  owned  and  operated  by  the  Shawinigan  Co.  had 
a  satisfactory  year,  although  the  increased  expenses  absco-bed 
the  slight  increases  which  were  made  for  power  and  lighting. 
1,058.127,769  units  were  generated  during  the  year,  an  in- 
creasi^  of  12  per  cent.,  and  additional  power  was  purchased 
from  the  Laurentide  Power  Co.  The  directors  estimate  that 
\vork  on  the  development  of  the  Gres  Falls  -wiO  bo  oom- 
menced  in  192(t.  and  will  take  two  years  to  construct:  the 
Falls  will  produce  about  100,000  H.P.— ^Canadian  Electrical 
\cirs. 

Dividend  at  the  rate  ot  7  per  cent.  l>er  annum  for  the  pa^i 
quarter. 

Compania  Andlna  de  Electricidad  Sociedad  Anonima. — 

The  directors  have  recommended  the  payment  of  a  dividend 
of  lOi  per  cent,  for  the  year  1918.  The  available  balance 
was  $203,462.  $10,000  is  credited  to  the  depreciation  fund : 
$5.0(X»  to  the  is.sue  of  obligations  accotmt;  $10,173  to  the 
legal  resei-ve  fund:  $9,331  to  the  board  and  syndic;  $16.^,0<Xl 
to  the  payment  of  dividends;  and  $9.58  is  carried  forward. 
In  spite  of  increased  working  expenses,  the  residt  wa,s  .satis- 
factory. Owing  to  the  exceptional  shortage  of  water  i>ower, 
the  thermic  xxjwer  bouse  had  to  be  used  almost  continuously 
for  several  months.  An  abtmdance  of  water  is  anticipated 
during  the  present  year,  and  already  tJie  price  of  fuel  is 
falling.  The  Comi^aiiia  Electrici  del  Sud,  in  which  the 
company  holds  contddeiable  interests,  is  progressing  satis- 
factorily, and  the  i-esults  for  the  year  1918  will  probably  be 
.<^imilar  to  those  of  the  preceding  year. — Review  of  the  River 
Phic. 

Bristol  Tramways  &  Carriage  Co.,  Ltd. — Revenue  for 
1918,  £749,873;  working  and  general  expenses  and  renewals, 
£634,776;  net  revenue,  £133,249;  debenture  and  other  in- 
terest, £22,666;  interest  on  uninvested  reserve,  carried  to 
reserve,  £6,634;  4  per  cent,  preference  dividend,  subject  to 
tax,  £14,2.50;  7  per  cent.,  free  of  tax,  on  the  ordinary  shares, 
£35,000;  to  reserve  for  contingencies  and  renewals,  £40.<XlO; 
rarried  forward,  £14,700.  The  receipts  of  the  tramways 
department  show  a  decrease  of  £467,  and  thos*^  of  the  car- 
riage department  an  inci-ease  of  £105.670.  Passengers  carried 
on  cars  and  motor  omnibuses  61,813.124.  a  decrease  of 
2.168,651.  The  corporation  obtained  a  fmther  order  from 
the  Board  of  Trade  extending  the  time  for  exercising  its 
option  to  purcha.se  the  tramways  undertaking  to  October 
31s-t,  1919. 

Lanarkshire  Tramways  Co. — Revenue  for  1918,  iJl92,.j30: 
expenses.  £126,0.50.  Contributions  to  local  authorities,  £6,271; 
debenture  and  other  interest  accounts,  £5,143;  reserve  for 
depreciation.  £12,000;  maintenance  resen-e.  £7,600;  balance 
brought  forward,  £3,207.  Dividend  on  shai-es,  9  per  cent, 
for  the  year;  to  directors.  £1,892;  earned  forw-ard,  £5,913. 
Revenue  increa.se.  .£40,09o-.  expenses  increase,  £32,077. 
Owing  to  labour  and  materials  difficulties  it  has  been  im- 
possible to  maintain  the  undertaking  in  the  usual  state  of 
repair,  and  the  £7.600  tratisferred  to  maintenance  resei-re 
is  for  rejxiirs  to  be  undertaken  after  the  war.  Pa&scnger.s 
.^n-ied  31.695,4iXX  .igainst  27.570,046  in  1917.  Average  fare 
1.45d.,  agamst  l.Sld.     Mileage  2.5te,434.  against  2,435,.508. 

London  Electric  Wire  Co.  &  Smiths.  Ltd — Five  per 
cent.,  less  tax,  on  ordinary  shares  for  half-year,  making 
7^  per  cent,  for  the  year.    £10,437  carried  forward. 

-According  to  the  Financier,  it  is  proposed  to  capitaUse 
£.322,035  of  the  reserve  by  the  issue  to  ordinary  shareholders 
of  64,407  ordinary  shares  of  £5,  credited  as  fully  paid,  in  the 
proportion  of  one  new  share  for  every  .share  held  :  the  new- 
shares  rankini;  for  di-vidend  as  from  January  14,  1918 
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Winnipeg  Electric  Railway  Co — Net  operating  revenue 
tor  1018  $l,17t).)%.  Lnterest  on  debenture  stock,  &c.,  being 
.deduct<?d,  th*^  net.  income  stands  at  $289,784;  depreciation 
$•301,050.  Balance  $88,734.  plus  $1,214,131  brought  forward. 
Surplus  carried  foraard  $1.242,86.5. 

Reading  Electric  Supply  Co^  Ltd. — N«t  revenue  .£13,572, 
against  i.l0..573.  £4.5lK.1  to  depreciation;  dividend,  4  per 
cent.-,  carried  forward.  il,004. 

Bell  Telephone  Co.  of  Canada. — Two  per  cent.,  less  tax, 
tor.  the  past  quarter. 


Doulton  &   Co.,   Ltd. — Five  per  cent., 
fcrcnce  shares  for  the  year  1917. 


less  tax,  on   pre- 


STOCKS     AND     SHARES. 


Tdesdav  Evening. 
i;f.nekal  jmjnovement  in  gilt-edged  securities  has  led  to  a 
tirmiiig-up  of  the  tone  throughout  the  Stock  Exchange. 
What  apprehensions  there  were  of  dearer  niouey  have  given 
place  to  a,  more  hopeful  feeling  in  regard  to  the  money  mar- 
ket. The  Budget  prospect  displeases.  Talk  of  a  scven-aiud- 
t.ixpermy  Income  Tax  does  not  tend  towai'ds  cheerfulness. 
But  even  in  income-tax  matters  the  Stock  Exchange  has 
r-hown  its«-1f  an  extremist  in  times  p;ist,  and  its  members 
delight  |i>  say  that  they  h<ii>ei  for  the  best  while  they  prepare 
ior  the  worst. 

Labour  difficulties  are  less  pressing,  therefore  less  depress- 
ing. Industrials  have  begun  to  attract  attention  again.  The 
few  lucklesj  wights  who  receive  the  same  pay  for  their  work 
as  they  did  prior  to  the  war  may  jom  with  the  investor  in 
bewailing  the  heavy  increases  granted  to  others,  but  the 
latter  reck  naught  of  that,  and  each  conceded  demand  wiiets 
the  appetite  for  more.  Homo  Bail  way  stocks  are  mildly 
better  on  the  temporai-y  settlement  in  the  world  of  railway- 
luen,  though  changes  in  price  are  of  no  consequence.  British 
Electric  Tractions  are  heavy  again,  the  ordinaiy  shading  ott 
to  4-5».  British  Electrical  oi'dinary  s-tock  has  fuither  hardened 
to  82.  and  there  is  little  enough  to  be  obtained  at  that  price. 

"Summer-time,"  cum  frost,  stiow,  and  biting  winds, 
niaJies  a  poor  advertiBement  for  electiicity  supply  shares.  . 
•The  market  is  a  quiet  one.  Ex  dividend  markiDgs  have 
brought  in  no  new  buyers.  At  the  Brompton  &  l\ensington 
"ineetmg  the  other  day,  the  chainnan  dealt  lengthily  with  the 
hardships  under  which  supply  companies  arc  Jabouiing  as  a 
direct  result  of  Government  action_s.  The  coal  position  is 
admittedly  gi'ave.  ^Ln  some  directions,  however,  affairs  a.r<- 
■-retting  better.  The  retm-n  of  men  from  the  Services  will 
make  its  beneficial  effect  felt  more  and  more  as  time  goes 
iin,  though  here,  again,  the  Government  have  thrown  a 
.supertluous — not  to  say  a.  scandalous — handicap  upon  industry 
by  their  lavish  extravagance  in  the  matter  of  unemployment 
allowances. 

The  investor  has  no  cause  to  complain  that  he  does  not 
know  what  to  do  with  his  money.  Jsew  issues  are  receiving 
favourable  consideration.  The  underm-iting  for  the  prefer- 
ence shares  of  the  Midland  Power  Distnbution  Co. — the 
prospectus  of  which  is  now  published — was  taken  eagerly. 
Xumbers  of  newcomers  are  in  course  of  preparation  for  the 
]>ublic,  and  before  long  there  will  be  a  rush  of  prospectuses, 
thanks  to  the  raising  of  the  Treasm-y's  restrictions  upon  the 
tiller  of  shares  in   domestic  companies. 

llio  a-ci^oit  of  the  Waste  Heat  &  Gas  Electrical  Generating 
Stations  .shows  a  reduction  of  about  £2,600  in  net  profit, 
whicli  coines  out  to  £26,100  for  last  year,  but  the  dividend 
is  maintained  at  8  per  cent.,  the  same  as  that  for  each  of 
the  past  eight  years.  The  Automatic  Telephone  Co.  has 
decJare<l  a  dividend  of  6  per  cent.,  and  the  shares  have  risen 
to  31s.  6(1.  The  rea.-on  for  the  rise  is  due,  however,  to  the 
-trong  hojx'.  that  .-lutomatic  telephoning  may  be  adopted  by 
the  I'ost.  ()ftJ<-<-  for  the  whole  .sys-tem.  Apparently  the  chief 
reason  for  its  not  being  put  in  hand  at  once  is  the  expense 
that  would  be  involved  in  making  the  change,  but  such  a 
tiifle  would  surely  not  be  allow«i  to  stand  in  the  way, 
according  to  a  sarcastic  jobber  in  the  market,  of  the  present 
Administrarion.  Marconis  remain  a  finn  and  active  market, 
and  in  their  case  expectation  fastens  upon  the  idea  of  either 
a  big  dividend  or  a  substantial  bonus — or  both — to  be  de- 
clared shortly  by  the  International  Mairconi  Maiine  Co.  The 
-hares  in  the  latter  have  gone  up  to  4  7/16.  and  Canadian 
Marconis  to  16s.,  Americans  remaining  a.t  a  .shade  below  3i.>s. 

It  ;.'oes  without  .sa.vTiig  that  th<'.  Stock  Excliang<'  is  watch- 
ing ^vith  the  keenest  interest  the  devclopnjents  in  oohnec- 
tion  with  the  M'ater  Power  E««5urCies  Conimittee,  whr>.v 
report,  iikst  issued  bv  the  Board  of  Trade,  is  regarded!  as  a 
!)vc  , contribution  to' .the  interests  of  the  country.  To  litiht-^^ 
water  power  on'  a  much  bigger  scale "  than  ever  before 
•attempted  has  for  many  vears  past  been  a  favourite  dream 
ot  Stock  Exchange 'men  practically  acquainted-  with  electrical 
»-hem/=s.  and  af  last,  it  appears  .ts  though  .-omethmg  weri* 
si<!tuaily  going  to  be  done  m  this  direction.    The  Cana.<iLan 


and  American  undertakings  foniied  for  this  object  have  been 
on  the  whole  successful,  and  have  ahsorbed  a.  good  deal  ol" 
British  money.  It  is  urged  that  the  same  idea-  can  just  as 
•well  be  worked  out  on  this  side  of  the  Atbintic.  to  the  siving 
of  coal,  and  the  profit  of  water-power  projects. 

British  Ins-ulated  shares  have  given  way  to  1«,  which  is 
ex  dividend,  apparently  on  some  disappointment  that  the 
in<^ting  did  not  produce  a  more  optimistic  speech  from  the 
chainnan.  British  Wcstinghouse  preference  have  finned  up 
to  2J.  Siemens  have  had  a  smart  ri^^e.of  12s.  6d.  to  6|,  on 
various  favourable  rumours,  one  of  which  deals  with  the 
possibility  of  a  shai-e-splitting  scheme,  while  another  hints 
at  amalgamation  with  some  .similar  conipany.  It  is  rather 
interesting  to  recall  that  Siemens  .sharf^  were  sold  some  time 
ago  to  a  financial  group,  by  the  Pubfic  Trustee,  at  a  price 
said  to  be  about  £S  5s.  per  share,  juther  le.ss  than  hall  the 
present  quotation. 

Dealings  have  begun  in  the  ordinai-y  .sliarc.s  of  the  Engiisli 
Electric  Co.,  and  the  price  is  26s. -27*).  The  compaiiy  ovmis 
nil,  or  practically  all.  the  shares  of  Dick.  Ken-,  the  ('ovedita-y 
Ordnance  Wcfl-ks,  the  Phcenix  Dynamo  Manufactuiing  and 
the  Willans  &  Robinson  C<nnpanies.  The  proiJerties  are 
stated  to  have  a  total  are<i  of  172  acres.  Electric  Construc- 
tions are  not  quite  such  a.  good  market  at  25s.,  the  price 
ha.-ving  weakened  a  little  in  consequence  of  the  offer  to  exist,- 
ing  sbireholders  of  about  76,000  oi-dinary  .shares  at  21s.  lid.. 
the  latter  price  being  ex  the  dividend  of  Is.  a  .share,  w-hich 
the  old  will  receive.  Katurally.  this  involves  a  turn  to  thos«'. 
who  can  sell  the  old  at  the  market  price  and  take  up  the 
new  shares.  There  is  nothing  much  doing  in  the  rubber 
market,  and  the  base-metal  i>.~iies  remain  somewhat  dull. 
The  armament  group  is  steady,  though  Viekers  are  Blightly 
easier,  owing  to  the  dividend  announcement  not  yet  having 
made  its  appearance.         

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HouB  Electricity  Companies. 

Dividend  Price 

. ' .  April  1,  Yield 

1917.  1918,  1919.     Rise  or  (all.      p.o. 

Brompton  Ordinary 10         8  7}  —  16    8    0 

Charing  Cross  Ordinary     ..        ..       4         4  Sjxd  —  5  14    4 

do.       do.       do.       44  Pret...       4J       4i  W  -  6  13    4 

Chelsea 6         8  83  —  4    11 

City  of  London         8         8  lijxd  —  614    8 

do.       do.    6per  cent.  Pret.  ..       6         6  lOxd  —  fi    0    0 

County  of  London 7         7  lOSxd  —  611    0 

do.         do.     6  per  cent.  Prel.       8         6  fljxd  —  B    3    1 

Kensington  Ordinary          ..        ..        7         6  6|xri  —  5    2    2 

London  Electric        Nil     Nil  11  —  Nil 

do.       do.     6per  cent.  Pref...       6         H  3J  —  7  14  10 

Metropolitan 4         r.  S*  —  7  13  10 

do.          4*  per  cent.  Pref,    ..4^44  8i  —  6  18    « 

8t.  James' and  Pall -Mall  ....        n        10  7i  —  7    0    4 

South  London           6         6  2Jxd  —  6  19    4 

South  Metropolitan  Pref 7         7  20/6  —  6  16    7 

Westminster  Ordinary       ....       9         8  6J  —  6    0    9 

Telegraphs    and    Tblephoneb, 

Anglo-Am.  T  1.  Pref 6  6  99i  —  8    0  7 

do.            Del IJ     8.S/6  2l|  —  7  13  0 

Chile  Telephone      8  8  73  — I  686 

Cuba  Sub.  Ord 7  7  11  —  •6    7  4 

Eastern  Eitension 8  8  16  —  "S    0  0 

Eastern  Tel.  Ord 8  8  IBIJ  —  •4  19  0 

Globe  Tel.  and  T.  Ord 7  7  14i  —  M  16  7 

do.       do.        Pref 6  6  10*  —  6  14  8 

Great  Northern  Tel 32  22  B2j  —  6  16  6 

Indo-European         13  13  67*  —  6  13  0 

Marconi           20  20  4|  +   ,1          4    2  0 

Oriental  Telephone  Ord 10  16  2*  —  4    0  0 

United  R.  Plate  Tel 8  8  7j  —  «5    1  7 

West  India  and  Panama   ..        ..  1/3  1/8  1«  —  *3  16  0 

Western  Telegraph            ..        ..  8  8  16|xa  —  '4  16  10 

HOUB     BAIL8i 

Central  London  Ord.  Asaented  ..4  4  621  —  6    8    0 

MetropoUtan 1  IJ  26*  —  4  4  14    7 

do.          District                    ..      NU  Nil  2»j  —  Nil 

Underground  Eleotrio  Ordinary. .     Nil  Nil  3J  —  Nil 

do.              do.       "A"        ..     Nil  Nil  9/3  —  Nil 

do.              do  I       Income   ..       4  5  94i  —  4  *5    5  10 

Fobeion    Trams,   &c, 

Adelaide  Sup.  6  per  cent.  Pref.   ..6  6  4i  —  611    4 

Anglo- Arg.  Trams.  First  Pref.     ..  6i  Nil  SJ  —J               — 

do.           do.      2nd  Pref.        . .  —  —  3t  —                  — 

do.           do.      6  Deb 6  6  fi6J  -1  7  10    6 

Brazil  Tractions       —  —  SdJ  —                 — 

Bombay  Electric  Pret 6  6  10|  —  6  11    7 

British  Columbia  Elec.  Rly.  Pfce.  6  6  62  —  8    0    0 

do.               do.        Preferred  Nil  Nil  41  —                  Nil 

do.               do.        Deferred  Nil  Nil  41  —                  Nil 

do.               do.         Deb.      . .  4i  4i  61  —  6  19    4 

Mexico  Trams  5  per  cent.  Bonds. .  Nil  Nil  61  —                  Nil 

do.           6  per  cent.  Bonds..  Nil  Nil  52  —                  Nil 

Mexican  Light  Common  . .        . .  Nil  Nil  37  —                  Nil 

do.             Pret Nil  Nil  51  —                  Nil 

do.            1st  Bonds..        ..  Nil  Nil  67  —                 — 

MANtTFAOTimiNa      CoMPAlItES. 

Babcock  &  Wilcox              ..        ..  15  15  3|  -H  v'.-  4    0  0 

British  Aluminium  Ord 10  10  11';  —  6  12  6 

British  Insulated  Ord 25  12i  l|xd  —  ,'.,  6  13  4 

British  Wcstinghouse  Pref.         . .  7i  7J  2J  +   iV  6    3  0 

Callenders 25  25  10  —  6    5  0 

do.        6i  Pref 5  6.5  3{  —  6    3  10 

Castner-Kellner        25  20  3*  —  ;,,  6    3  1 

EdiBon-Swan,  "A"             ....  —  —               ;;  —  8    0  0 

do.      do.    6  per  cent.  Deb,    ..in  •tit,  —  K  14  8 

Electric  Construction        ..        ..  10  10  11  —  8    0  0 

Gen.  Elec.  Pref .6. .-.64.  10|  —  6    6  4 

do.       Ord 10  10  176  —  'S  13  4 

Henley 26  86  if,  —  6    8  K 

do.    4*  Prel..        ......  H  H  4  —  6  IS  6 

India-Robber 10  10  17  —  <6  17  8 

Siemens  Ord —  10  6|  +  i  n    8  2 

Telegraph  Con 90  80  2jJ  —  4  18  6 

*  DiTldsali  paid  trea  el  Income  Tax. 
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THE  PRESENT  ELECTRICAL  OUTLOOK  IN  CANADA. 


By   A.    S.    L.    BARNES,    A.M.I.E.E. 


{Con finned  fi 

Canada  has  probably  done  more  than  any  other  part  of 
the  British  Empire  in  developing  water  power,  not  only 
in  actual  horse-power,  but  in  proportion  to  her  available 
resources,  and,  in  addition,  very  extensive  surveys  have 
been  made,  and  an  enormous  mass  of  information  in  the 
shape  of  stream  flow  records,  precipitation,  run-off,  Ac. 
has  been  gathered  ;  when  a  few  more  years  have  passed, 
such  information  will  be  sufficiently  rehable,  as  furnishing 
details  from  which  good  average  figures  can  be  obtained,  to 
enable  engineers  to  gauge  very  closely  the  minimum  powei- 
capacity  of  a  large  number  of  potential  sources  of 
hydraulic  power.  Recoi-ds  covering  only  short  periods  are 
practically  iisekss  for  this  purpose. 

The  water-powers  of  British  C^olumbia  have  been 
roughly  estimated  at  ;j,00(>,00ti  h.p..  of  which  some 
2;i0,(>00  H.P.  have  already  been  developed  ;  the  following 
are  some  of  the  uses  to  which  this  power  has  been 
applied  : — 

Smelting,  mining,  lighting  and  industrial  power,  tramways, 
lumber  and  wood-pulp  manufacture,  &c. 

In  the  ■'  Prairie  Provinces  "  of  Manitoba,  Saskatchewan 
and  Alberta,  are  to  be  found  many  great  water-powers  on 
the  Winnipeg,  Row,  Nelson,  Saskatchewan,  Churchill, 
Athabasca,  Peace,  and  ilackenzie  Rivers  .•  those  on  the 
Nelson  River  alone,  are  estimated  at  over  2),  million  h.p., 
this  is  said  to  be  conservative  ;  on  thi«  river  there  are  1  '.i 
possible  power  sites  that  would  produce  from  about  .sO,00(t 
to  2.":>.''>,000  H.p.  on  the  turbine  shaft  on  a  basis  of  a 
minimum  flow  of  ."lO.OOO  cb.  ft.  per  second. 

For  the  Province   of  Ontario,  the   following  tabulation 
.  -gives  the  best  and  most  recent  authoritative  figures  : — 
Total  Amount  or  Power  Capable  of  Development. 
Ottawa  River  and  tributaries        ...         ...         688,000  h.p. 

Great  Lakes  tributaries      440,000     ., 

Hudson  Bay  slope    ..,         ...         250,000     ,, 

James  Bay  slope       1,500,000     „ 

,  International  lioundary  rivers       2,045,000     ,, 

Total  potentiality        4,H2y,000     ,. 

Total  Amount  oi'  Powkr  Ai.rkahv  Developed. 

Ottawa  River  and  tributarieii        71,000  h.p. 

Great  Lakes  tributaries      187,000     „ 

Hudson  Bay  slope   ... 
.lames  Bay  slope 
International  boundary  rivers 

Total  developed  power  722,000     „ 

-  The  estimated  water  [tower  available  in  (Quebec  Province 
exceeds  Ur,  million  h.p.,  of  which'  only  about  .')2"),000  h.p. 
has  been  developed  or  approximately  Hi  per  cent,  of  the 
total. 

The  Maritime  Provinces  <if  New  Brunswick,  Nova 
Scotia,  and  Prince  Edward  Island,  have  also  very  consider- 
able water  powers  within  their  confines,  although  these  are 
not  found  on  the  stupendous  scale  which  chai'acterises 
other  portions  of  Canada. 

Canada's  share  of  the  estimated  low-water  power  on  the 
St.  Lawrence  river  alone  is  1,800,000  h.p.  of  24-hour 
power,  and  if  diversity  be  considered,  a  demand  of  nearly 
'1\  million  h.p.  could  be  met  from  this  source  only.  The 
power  development  on  this  river  and  its  tributaries  is 
already  large — the  Shawinigan  Water  and  Power  Co.  has 
five  power  stations  in  operation,  with  a  generating  capacity 
of  350,000  h.p.  ;  11  of  the  generators  are  20,000-H.P. 
units  ;  six  of  the  transformers  are  of  15,000  k.v.a.  each  ; 
the  transmission  lines  comprise  1,100  miles  of  high- 
tension  lines,  and  include  one  span  which  is  the  highest 
and  longest  in  the  world — the  span  is  4.80(4  ft.,  and  the 
height  of  the  towers  is  .■!75  ft.  above  the  St.  Lawrence 
river;  the  maximinn  load  on  the  systems  was  220,000  h.p. 
in  111] 7,  serving  a  pojjulation  of  l..'')00,()0<>  over  an 
area  of  20,00(»  sq.  miles  in  11.")  municipalities.  The 
company  states  that  the  electro-chemical  products  manu- 
factured in  the  Shawinigan  P^alls  district  annually  have 
now  reached  a  value  of  over    £0,000,000  ;  these  products 


om.  faife  360.) 

include  calcium  carbide,  ferro-silicon,  carborundum,  aloxitc 
silicon,  magnesium,  carbon  electrodes,  steel,  acetic  acid- 
and  its  many  derivatives,  aluminium,  kc. 

The  Montreal  Light,  Heat  and  Power  Co.  obtains  most 
of  its  power  from  Cedar  Rapids,  where  the  Cedar  Rapids 
I'ower  Co.  has  a  plant  capacity  of  120,000  h.p.,  and  pos- 
sesses water  rights  up  to  a  capacity  of  18ti,00O  H.P.  The 
first-named  company  handles  altogether  almost  a  quarter  of  a 
million  h.p.  :  the  net  earnings  have  grown  from  £164,000 
in  li)02  to  £1.120,000  in  1918. 

Advertisements  have  recently  been  inserted  in  some  of 
the  daily  papers,  stating  that  in  the  vicinity  of  Montreal 
there  is  ;:i(io,00it  h.p.  of  electrical  energy  available  for  sale 
to  manufacturers  :  the  advantages  of  the  Montreal  district 
were  pointed  out  as  well. 

The  Hydro-Electric  Power  Commission  of  Ontario 
expects  to  have  20(4,000  h.p.  ready  in  1021,  and  can,  if 
necessary,  J  increase  this  amount  to  300,000  h.p.  ;  and 
allowing  time  for  the  necessary  works,  a  very  few  years 
would,  if  the  demand  warranted,  suffice  to  enable  it  to  in- 
crease this  to  1,000,000  H.P.,  the  whole  being  derived  from 
Niagara  Falls.  It  is  expected  that  the  cost  of  power  in  the 
Niagara  district  will  fall  below  even  the  present  favourable 
rates;  that  at  Niagara  Falls  itself  is  about  £2  5s.  per 
H.p.-year. 

During  this  year  the  Commission  has  had  a  peak  load, 
pn  all  its  systems,  aggregating  over  200,000  h.p.  :  it  com- 
menced in  1910  with  750  h.p.  Power  is  supplied  at  cost 
to  225  municipalities.  About  5,000  hamlets  and  farm 
consumers  are  served,  and  during  the  war  hundreds  of 
applications  from  farmers  had  to  be  refused,  as  power  had 
been  requisitioned  for  the  manufacture  of  munitions,  about 
75  per  cent,  of  the  total  power  supplied  by  the  Commission 
being  devoted  to  this  purpose.  The  Commission's  systems 
ser\e  an  area  almost  as  large  as  that  of  England. 

Canada  possesses  the  largest  electric-furnace  installation 
devoted  to  steel  manufacture  in  the  world — tliis  is  locatetl  at 
Toronto,  and  comprises  10  ll-ton  Hcroult  furnaces,  taking  a 
normalf  nil  load  of  1 ,5o0  KW.each  :  the  outputof  each  furnace 
averages  probably  about  35  tons  per  day,  and,  no  doubt,  it 
is  possible  to  keep  about  eight  of  these  furnaces  in  con- 
tinuous operation,  the  other  two  being  shut  down  for 
repairs,  A-c. 

There  are  several  other  electric-furnace  installations  in  the 
I  )ominion,  one  or  two  of  them  much  larger  than  the  one 
just  mentioned,  liut  the  latter  do  not  make  steel. 

As  in  Eusrland,  during  the  war,  many  existing  factories 
adopted  electric  driving  instead  of  steam,  gas,  Ac,  and 
many  new  ones  were  equipj.jed  with  electric  motors. 

Developments  in  electric  traction  have  been  held  in 
abeyance,  naturally,  during  the  past  four  years,  but  this 
matter  is  bound  to  come  to  the  fore  again.  Papers  on  the 
advantages  of  railway  electrification  like  that  of  Mr. 
E.  W.  Rice,  .jun.,  before  the  Amei'ican  Institute  of  Elec- 
trical Engineers  at  the  beginning  of  last  year,*  are  sure  to 
have  an  influence  in  Canada  as  well  as  in  the  States,  and 
it  is  practically  certain  that  if  the  Dominion  Government 
takes  over  the  Grand  Trunk  Railway,  the  question  of  elec- 
trifying considerable  sections  of  this  line,  particularly  in 
Ontario,  will  come  up. 

The  use  of  electricity  in  houses  is  very  much  more 
conimon  here  than  in  England,  and,  in  addition,  people 
are  more  inclined  to  buy  \arious appliances  such  as  heaters, 
vacuum  cleaners,  smoothing  irons  (the  smoothing  iron  load 
of  the  Hydro-Electric  Power  Commission  on  Tuesday 
afternoon  is  said  to  run  into  several  hundreds  of  horse- 
power), toasters,  coffee  percolators,  fans,  electric-cooking 
.stoves,  ifcc. 

Many  farmers  now  have  theii'  premises  lighted  by  elec- 
tricity, and  in  <  >ntario  they  are  making  contracts  for 
2  H.P.,  this  enables  them  to  do  the  light  work  of  the  farm 
— milking,  chopping,  itc. — while   the   farmer's   wife    can 
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iron,  sweep  the  carpets.  Sec.  At  times  when  more  power 
is  needed,  *>.//.,  for  threshing,  silo  filling.  S:c.,  several 
farmers  pool  their  contracts  and  work  as  a  syndicate  : 
ten  or  twelve  of  them  will  combine  thus  and  purchase  a 
portable  equipment  comprising  transformers,  switches.  <tc.. 
and  a  2r)-H.i'.  motor  ;  this  is  utilised  by  each  farmer  in 
turn,  while  all  the  rest  undertake  to  use  practically  no 
current  during  the  time  when  the  large  motor  is  in  use,  so 
that  the  sum  of  their  respective  2-H.i'.  contracts  is  not 
exceeded.  The  rural  lines  which  serve  the  farmers  and 
hamlets  are  beginning  to  pick  up  other  loads  on  the 
way — such  as  stone-crushing  and  brick-making  plant, 
quarries,  &c. 

Electric  pumping  in  municipal  water  works  is  also 
becoming  very  general,  while,  in  the  smaller  towns,  electric 
pumps  with  stand-by  units  consisting  of  centrifugal  pumps 
direct-connected  to  high-speed  gasoline  engines  in  sizes  up 
to  150  H.p.  or  so.  are  found  to  make  a  very  good  combina- 
tion, as  the  more  expensive  steam  stand-by",  required  for 
fire  purposes  by  the  Fire  Underwriters,  costs  a  great  deal 
more  to  install,  takes  up  much  more  space,  and  requires 
steam  to  be  kept  np  in  the  boilers  all  the  year  round,  thus 
running  up  a  very  considerable  coal  bill. 

From  the  foregoing  it  will  be  realised  that  Canada's 
natural  resources  are  wondei-ful  indeed  in  their  extent  and 
variety,  and  that  there  will  be  immense  developments  during 
the  next  decade  or  so  is  hardly  a  matter  for  doubt,  and  in 
it  all  electricity  will  play  a  very  important  j)art. 

Extension  of  existing  hydro-electric  systems,  building  of 
new  ones,  electrification  of  railways,  more  general  adoptifin 
of  electric  power  in  mines,  factories,  and  all  kinds  of 
industrial  establishments,  increased  use  of  electric  power 
for  large  electro-chemical  and  electro-metallurgical  works 
requiring  scores,  or  even  hundreds  of  thousands,  of  horse- 
power, may  be  looked  for,  as  well  as  a  rapid  growth  in 
domestic  demands. 

Were  Canada  situated  as  are  Britain's  other  "  Dominions 
beyond  the  Seas,"  the  electrical  manufacturers  might  have 
a  reasonably  good  chance  of  securing  the  greater  jjart  of  the 
available  trade  in  their  lines  without  excessive  effort ;  but 
this  country  is  unlike  all  the  other  Dominions  in  having  a 
great  manufacturing,  English-speaking  nation  at  her 
borders — a  nation  that  is  fully  alive  to  all  the  possibilities 
of  this  land,  and  does  not  intend  to  let  any  good  chances 
sliji  through  her  fingers. 

That  the  United  States  has  faith  in  Canada  and  her 
economic  soundness  is  abundantly  evident  from  the  way  in 
which  the  inhabitants  of  that  country  have  invested  capital 
here,  by  estaljlishing  large  industries.  What  numbers  of 
American  concerns  now  have  their  Canadian  counterparts  it 
is  impossible  to  say,  but  there  are  certainly  many  of  them. 

Canadian  statesmen,  since  the  signing  of  the  Armistice, 
have  been  speaking  optimistically  about  the  country's 
future  :  that  is  good  jiolicy,  but  now  many  of  the  business 
men  are  doing  the  same,  and  are  speaking  publicly  in  con- 
fident terms  as  to  the  prospects  for  trade.  Responsible  men 
connected  with  several  shipbuilding  firms  in  particular,  ha\  e 
stated  that  there  is  work  in  sight  for  their  plant  for  several 
years  to  come. 

Canada  expects,  and  is  ready,  to  take  a  share  in  the 
econstructiou  of  the  devastated  portions  of  Europe — 
whether  she  can  compete  on  an  economic  basis  with  the 
larger  and  older  countries  for  such  work  remains  to  be  seen, 
out  undoubtedly  most  of  the  large  firms  are  keeping  a  close 
watch  on  the  situation. 

{To  hi'  cunlinxetl.) 


FUEL     IZCONOMY     FROM 
THR     HOUSEHOLDER'S    POINT    OF    VIEW. 

By  ED.  C.  DE  SEGUNDO,  A.M.Inst.C.E..    M.I.Mech.E.,   M.I.E.E. 


X-Rays   Applied  to  Concrete-Ship   Constrnction.— The 

author  of  an  article  in  the  Purijir  Mur'uu-  Herleir  ha»  devised  an 
application  of  X-rays  as  a  means  of  maintaining  a  constant 
standard  of  moisture  and  disposition  of  reinforcement  in  concrete- 
ship  construction.  The  procedure  is  to  show  by  means  of  a  series 
of  -\.-ray  photographs  that  the  standard  of  uniformity  of  mix  and 
compactness  is  maintained ;  to  observe  any  misplacement  of 
reinforcing,  •which,  recogfnised  in  time,  may  still  be  remedied  ; 
and  to  detect  the  presence  of  voids  as  the  structure  develops, 
thus  permittiner  of  their  timely  elimination.  The  outfit 
weighs  about  90  lb.,  and  its  coat  is  stated  not  to  be  excessive. 
The  method  will  also  be  valuable  for  examination  of  vessels  after 
(ea  experience. 


Last  autumn  there  appeared  in  the  Elkctricai,  Review 
an  article  entitled  "  The  Householder  and  Clause  7  of  the 
Coal  Rationing  Order."  which  appears  to  have  been  under- 
stood by  a  few  and  misunderstood  by  many,  and  suggestions 
subsequently  reached  me  from  various  quarters  to  the 
effect  that  some  jiositirc  statement  upon  the  relative  merits 
of  gas,  coal,  and  electricity,  for  warming  our  houses,  would 
be  welcomed  by  householders.  This,  however,  is  impossible 
of  achievement,  because  few  householders  look  at  the 
matter  from  the  same  point  of  view,  and  the  conditions  to 
be  fulfilled  vary  widely  in  different  households.  Jloreover, 
human  beings  are  not  like  Kew-certified  thermometers 
which  respond  eciually  to  identical  thermal  conditions,  and 
the  knowledge  that  .r  thermal  units  were  being  let  loose  in  a 
room  per  hour  would  not  induce  the  same  state  of 
consciousness  in  every  individual  mind.  Von  cannot 
make  a  man  feel  warm  by  arithmetic  however  simple,  and 
we  do  not  ari/ve  with  ourselves  whether  we  om/hf.  or  owj/it 
mif  to  feel  cold,  we  only  know  that  we  da  or  do  not 
feel  cold. 

The  efficiency,  in  practice,  of  any  apparatus  is  a  function 
of  the  degree  of  skill  with  which  it  is  used.  We  all  know 
that  no  special  education  is  necessary  to  teach  us  freely  to 
spend  other  people's  money,  and  however  economical  a  gas 
cooker,  for  instance,  may  be  when  operated  by  those  who 
are  interested  in  promoting  the  sale  thereof,  or  who  ha\'e 
to  foot  the  bill  for  the  gas  consumed,  the  actual  efficiency 
of  that  apparatus  in  the  hands  of  the  average  domestic 
servant  will  never  approach  the  attainable  efficiency,  and 
the  discrepancy  between  the  attainable  and  the  actual  may 
be  quite  alarming.  The  same  remarks  apply,  of  course,  to 
the  electric  cooker. 

There  is  one  thing,  however,  to  be  said  for  the  electric 
heater.  When  your  meter  registers  one  Board  of  Trade 
unit,  you  know  that  your  electric  stove  has  given  out 
3,410  thermal  units  (subject  to  a  small  variation  oneway  or 
the  other  due  to  fluctuations  in  the  volage  of  8upj)ly),  and 
there  are  no  products  of  combustion  to  be  negotiated. 

But  when  you  have  consumed  1  cb.  ft.  of  gas — 
especially  under  present-day  conditions  of  supply — you 
cannot  be  sure  whether  you  have  liberated  450  or  550 
thermal  units ;  indeed,  while  it  cannot  be  niorf  than  the 
latter  figure,  it  may  be  Ici^s  than  the  former,  owing  to 
incomplete  combustion,  to  variations  in  meteorological 
conditions,  or  to  other  causes,  and  there  are  products  of 
combustion  to  be  disposed  of.  But  in  the  disposal  thereof — 
according  to  modern  practice — a  certain  ventilating  effect 
is  concomitantly  produced,  the  value  of  which,  in  some  form 
or  other,  should  be  credited  to  the  performance  of  the 
modern  gas-fire. 

1  will  just  set  forth  the  results  obtained  by  certain 
modifications  I  introduced  in  my  heating  arrangements  at 
home  at  the  end  of  September,  11118,  in  consonance  with 
theiadmonitions  of  the  Coal  Controller.  (This  does  not  imply 
agreement  with  idl  his  conclusions.)  While  these  resuhs 
are  of  no  scientific  value,  they  serve  at  least  to  emphasise 
the  influence  of  some  of  the  "  indeterminate  factors " 
referred  to  above. 

I  suppressed  : — 

A  large  gas  cooker  in  the  kitchen  (rated  consumption  unknown). 

Two  gas  fires  (rated  at  44  and  .iO  cb.  ft.  per  hour). 

One  gas  radiator  (rated  at  50  cb.  ft.  per  hour). 

One  gas  stove  (rated  at  40  cb.  ft.  per  hour),  and 

Four  incandescent  gas  burners  (presumably  5-ft.  burners). 

I  retained  : — 

Four  gas  stoves  (rated  at  35  cb.  ft.  each  per  hour),  and 
Three  gas  burners  (one  very  seldom  used). 

'I  installed  : — 

Three  20-in.  high  and  one  25-in.  high  Magnet  stoves,  hurnin? 
anthracite  and  coke  (incidentally,  these  very  useful  stoves 
will  consume  many  other  forms  of  "  combustible ''). 

One  6-ampere  hot  plate  (used  very  seldom). 

Two  two-bar  and  one  three-bar  Arora  electric  heaters  (rated  »l 
750  watts  per  bar). 

One  50-watt  half-watt  lamp. 

Two  20»watt  lamps. 
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My  house  is  lighted  throughout  by  electricity. 

The  cost  of  installing  and  connecting  up  the  separate 
heating  circuit  and  mains,  and  of  apparatus  purchased,  was, 
roughly,  £30. 

The  comparative  consumption  of  gas,  coal,  and  electrical 
energy,  is  given  in  the  following  table  : — 


Last  quarter 

Last  quarter 

1917-18. 

1918-19 

of  1918. 

estimated. 

Coal      . . 

7  tons 

4-50  tons 

16  tons 

18  tons  (includ- 
ing anthracite 

Anthracite     . . 

— 

0-75    „ 

— 

Coke     . . 

— 

0-30    „ 

- 

Electricity- 

Heating 

— 

261  units 

— 

800  units 

Gas- 

Lighting  1 
Heating  J"  " " 

Bl,200  c.f. 

Proportion  for 
heating   esti- 
mated    at 
40,000  c.f. 

7,250  c.f. 
Proportion  for 
heating  esti- 
mated    at 
5,100  c.f. 

193,000  c.f. 

23,000  c.f. 

So  far  as  the  gas  cooker  in  the  kitchen  is  concerned,  I  am 
in  a  position  to  convict  it  out  of  the  gas  company's  own 
mouth — or,  rather,  meter  readings.  From  September 
11th  to  October  1st  (on  which  date  the  cooker  was 
disconnected),  the  consumption  was,  on  the  average, 
130  cb.  ft.  per  day.  Probably  the  manufacturers  could 
make  it  do  the  most  astonishing  things  for  1 30  cb.  ft.  of 
gas  a  day.  Be  that  as  it  may,  by  the  abolition  of  this 
cooker,  the  gas  radiator,  two  gas  fires,  one  gas  stove,  and 
four  gas  burners,  I  have  reduced  last  quarter's  gas  con- 
sumption by  .s5  per  cent.,  as  compared  with  the  corres- 
ponding period  in  1917,  and  have  not  increased  my  coal 
consumption,  and  everyone  in  my  house  considers  that  the 
heating  is  more  satisfactory  than  it  was  under  the  old  plan. 

It  must  be  clearly  understood  that  I  am  not  condemning 
the  gas  cooker,  nor  the  use  of  gas  for  heating  or  cooking, 
in  prinriplp.  I  am  simply  recording  the  results  of 
observations  which  show  clearly  the  great  discrepancy  in 
practice  between  "  attainable  "  and  "  actual  "  performance, 
but  in  what  proportions  this  is  to  be  divided  between 
avoidable  and  unavoidable  waste,  it  is  not  easy  to  say.  The 
"  coefficient  of  moral  responsibility  "  is  not  the  same  in 
all  domestic  servants — or  other  individuals.  I  must,  how- 
ever, assume  the  "coefficient  of  rectitude"  of  my  gas 
meter  to  be  a  reasonably  constant  quantity.  I  have  tested 
for  leakage,  and  find  it  negligible,  about  250  to  300  cb.  ft. 
per  annum. 

Now,  as  to  the  financial  result.  For  the  purposes  of 
comparison,  we  must,  of  course,  adopt  the  same  prices  for 
the  fuels,  respectively,  in  1017  and  11118.  Let  us  put  gas 
at  4s.  j)er  1,000  cb.  ft.  ;  and  coal,  anthracite,  and  coke,  at 
3,")8.  per  ton. 

The  comparative  cost  for  heating  would  then  work  out  as 
follows  : — 


- 

Last  quarter  of  1917. 

Last  quarter  of  1918. 

Coal 

Anthracite  ... 

Coke 

Electricity  ... 
Gaa 

7  tons          ...  £12     .5 
40,000  cb.  ft.      8     0 

0 
0 

4  50  tons  . 
U"7o  ton    . 
0-30  ton    . 
261  utifs  . 
6,100  c.f.  .. 

.  £7  18 
1     6 

.  U  12 
1  G 
1      0 

0 
0 
0 
0 
0 

£20     .-) 

0 

£12     2 

0 

This  shows  an  appreciable  saving,  and  there  is  no  doubt 
that,  so  far  as  feeling  "  pleasantly  warm  "  is  concerned,  we 
have  been  much  better  off  under  the  new  ri'tjiim  than  under 
the  old.  But  it  by  no  means  necessarily  follows  that  a 
similar  "  household  "  living  in  a  similar  house  would  have 
had  the  same  experience.  Very  much  depends,  for  instance, 
upon  the  number  of  rooms  in  which  continuous  heating  is 
desirable  or  necessary.  Supposing,  for  instance,  that  some 
of  us  had  fallen  victims  to  the  "  fiu "  during  the  -last 
quarter,  my  consumption  of  fuel  for  heating  would  unques- 
tionably have  been  much  greater.  I  cannot  be  absolutely 
sure  that,  so  far  as  necessity  is  concerned,  my  heating 
requirements  were  exactly  similar  last  quarter  to  those  in 
the  corresponding  quarter  of  1917. 

My  "  Arora  "  electric  heaters  have  been  most  useful  for 
heating  rooms  occupied  for  short  periods.    Tn  such  circum- 


stances they  certainly  possess  advantages  over  the  gas  stove, 
as  they  are  portable  and  their  "  range  of  action  '  can  be 
made  as  wide  as  one  pleases  by  a  little  forethought  in 
selecting  suitable  positions  for  the  wall  plugs.  No  doubn 
a  gas  stove  would  have  been  cheaper  per  1,000  TH.r. 
usefully  emitted,  but,  as  I  was  situated,  /  would  rather  pay ' 
more,  and  have  my  "  Aroras."  That,  however,  is  a  purely 
personal  matter. 

There  is  not  the  slightest  doubt  that  everyone  of  us  could 
effect  considerable  economy,  without  sacrificing  comfort, 
by  care  and  attention  to  detail,  however  our  houses  may 
be  heated  ;  but  I  would  not  like  to  go  so  far  as  Mr.  A.  H. 
Barker,  who,  I  believe,  claims  that  the  30,000,000  tons 
annually  used  for  domestic  heating  could  be  reduced  to 
6,000,000  tons. 

There  are  many  staunch  advocates  both  of  electricity  and 
gas  for  cooking.  Considered  purely  as  a  means  of  generating 
heat  for  cooking  food,  I  think  there  can  be  little  question  as 
to  the  superiority  of  electricity  over  gas.  The  question  of 
cost  is  one  which  everyone  must  decide  for  himself.  The 
cash  paid  for  the  fuel  consumed  is  by  no  means  the  only 
factor,  nor,  perhaps,  the  most  important  factor,  when 
cleanliness  and  health  and  dietetic  considerations  are  in 
question.  Furthermore — as  has  been  remarked  above — so  far 
as  heat  content  is  concerned  you  know  where  you  are  with  a 
Board  of  Trade  unit ;  you  cannot  always  be  so  sure  with  a 
cubic  foot  of  gas.  A  Board  of  Trade  unit  is  equivalent  to 
3.410  B.TH.U.  At  500  B.TH.u.  per  cb.  ft.,  (1-82  cb.  ft.  of 
gas  should  liberate  the  same  quantity  of  heat.  Thus  elec- 
tricity should  cost  0-2d.  per  Board  of  Trade  unit  in  order 
to  be  on  a  par,  as  regards  cash  value,  with  500  th.u.  gas 
at  2s.  Gd.  per  thousand. 

But  it  is  difficult  to  see  how  a  gas  cookei- — with  any 
pretence  of  avoiding  the  risk  of  contamination  of  the  food 
by  the  products  of  combustion — can  transmit  to  the  food 
as  high  a  proportion  of  the  heat  liberated  as  the  properly 
designed  electric  cooker.  I  do  not  think  my  gas  friends 
should  quarrel  with  ine  if  I  put  the  relation  of  the  two  as 
X  for  the  electric  cooker  to  0"7  i  for  the  gas  cooker.  In 
other  words,  instead  of  0-82  cb.  ft.  of  gas,  you  would  have 
to  burn  0-82  x  1/0-7,  or  9-74  cb.  ft.  of  gas  to  obtain,  in 
effect,  3,410  useful  thermal  units. 

Again,  there  are  other  fuels.  Anthracite,  for  instance, 
which  is  not  suitable  for  gas  making.  Mr.  Dowson  and 
others  have  shown  that  1  B.H.i'.-hour  can  be  generated 
with  a  consumption  not  exceeding  1  lb.  of  Welsh  anthracite. 
This  might  easily  correspond  to  not  exceeding  1^  lb.  of 
fuel  per  KW.-hour  supplied  if  a  man  had  his  own  poor-gas 
plant.  If,  moreover,  the  generation  of  electrical  energy  for 
heating  were  dovetailed  in  with  the  other  calls  on  his 
power  plant,  the  cost  of  generating  the  additional  electrical 
energy  for  heating  need  not  very  greatly  exceed  the  cost  of 
the  additional  fuel  consumed. 

Putting  anthracite  at  30s.  per  ton,  such  extra  cost,  all 
told,  might  easily  approach  (>25d.,  as  against  0"2d.  for  gas 
(at  2s.  6d.  per  1,000)  for  equivalent  heat  value. 

In  such  circumstances,  a  man  who  set  any  store  by 
cleanliness  and  other  hygienic  factors,  would  not  hesitate 
to  employ  electricity  for  all  heating  purposes.  If  the 
practical  efficiency  of  the  elet^trical  and  the  gas-heating 
devices  be  taken  as  100  to  70,  the  cost  would  be  0'25d.  for 
electricity  as  against  0-28d.  for  gas,  and  electricity  would 
thus  be  practically  on  a  par  with  gas  as  regards  cost. 

No  very  useful  purpose  can  be  served  by  the  mere 
tabulation  of  e.r  parte  statements  on  the  relative  merits  of 
gas  and  electricity.  It  is  a  subject  for  discussion — not  for 
controversy,  because,  as  a  very  eminent  man  has  told  us, 
"  by  controversy  a  man  is  rarely  persuaded  of  anything 
except  of  the  truth  of  his  own  view."  Each  has 
its  merits,  and  can  only  usefully  be  considered  from 
that  point  of  view.  Many  important  factors  enter  into  this 
question  (ventilation,  for  instance),  a  complete  consideration 
of  which  could  only  be  attempted  in  a  treatise. 

If  householders  were  to  install  a  separate  apparatus  for 
their  hot-water  supply,  and  seek  competent  advice  upon  the 
system  of  heating  best  suited  to  this  and  their  other  require- 
ments, we  should  have  travelled  a  long  way  on  the  road  to 
Mr.  A.  H.  Barker's  ideal  saving  of  24,000,000  tons  coal 
out  of  the  30,000,000  tons  annually  consumed  for  domestic 
purposes, 
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SOME  NOTES  ON  ELECTRICAL  METHODS  OF  MEASURING  BODY  TEMPERATURES. 


By    ROBERT    S.    WHIPPLE,    M.l.E.E. 


{Absira^t  of  paper  read  before  a  joint  meeting  of  the  Royal  Societv  oi'  Medicine  and  the  ISSTITOTION  of 

Electrical  EngiiVeers.) 


The  study  of  body  temperatures  is  of  importance,  especially 
in  connection  with  the  preliminary  atage  of  phthisis. 
Tlic  object  is  to  study  in  an  elaborate  manner  the 
uoi-mal  cui-ve  of  the  temperature  of  man,  and  the  changes 
whic'h  that  cuive  exhibits  during  the  very  earliest  stages  of 
pulmonai-y  cou-suiuptiou  and  of  surgical  tuberculosis,  when 
the  organism  i,  the  piey  of  the  tubercle  bacillus  alone  and 
uot  yet  subject  to  a  "  mixed  infection  ";  for  Gaingee  realised 
bv  long-continued  obsei^ations  cari-ied  out  with  the  chnical 
thermometer,  the  utter  want  of  pi-ecision  and  insight  which 
prevailed  in  reference  to  the  very  earliest  stages  of  phthisis, 
when  physical  signs  are  yet  almost,  or  completely,  m_  abey- 
ance, and  when  the  cough,  the  antemia,  the  loss  of  flesh, 
and  slight  temi^erature  abnormalities  are  the  only  guides  the 
physician  has  to  rely  upon. 

Gamgee  decided  to  adopt  thenno-electric  couples  in  prefer- 
ence to  resistance  thermometers,  and  for  work  of  high  preci- 
«on  his  decision  w'as  a  eoiTect  one. 

The  thermometers  used  were  of  two  kinds,  one  for  taking 


Picj.  1. — ^Temperature  Record  obtained  with  Photographic 
Recorder. 

the  temperature  of  the  surface  of  the  skin  and  the  second 
lor  taking  the  tempei-ature  of  the  cavities  of  the  body.  The 
thermo-electric  couples  were  made  of  copper-oonstantan. 

(Jaimgee  placed  his  cold  junction  in  a  water  bath  heated  by 
a  gas  burnei-  controlled  by  a  sensitive  Lowry  toluol  regulator, 
the  temperature  of  the  bath-  remaining  constant  to  within 
U.Ul  deg.  C.  during  i>eriods  of  lU  to  15  days.  By  placing  the- 
<ijld  junction  in  a  vacuum  fla.sk  immea'sed  in  the  water  bath 
so  much  lag  between  it  and  the  water  is  introduced  that  the 
i<^mperature  remains  constant  over  long  periods  of  time  to 
within  0.01  deg.  0. 

To  heat  the  water  bath  electrically,  a  modified  fonn  of 
hJuol  regulator  fitter  with  platinum  contacts,  so  that  the 
mercury  opens  or  closes  an  electric  circuit,  may  be  em- 
()loyed."  This  cii-cuit  brings  into  operation  a  sensitive  relay, 
\\hich  in  turn  makes  or  breaks  the  current  in  the  heating 
circuit. 

A  great  many  types  of  thenno^couples  for  determining  the 
skin  temperatures  have  been  devised,  the  simplest  _model  of 
all  proving  to  be  the  most  .satisfactory.  It  consis'ts  of  a. 
copper-constantan  couple,  the  wires  of  which  are  0.1  mm.^ 
(O.004  in.)  in  diameter,  mounted  between  two  pieces  of 
canvas  embedded  in  rubber  and  vulcanised,  the  couple  being 
exp<l^-e(l  on  the  .surface  of  tbe  rubber. 
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Fig.  2. — Record  obtained  with  Thermo-couple  and  Thread 
Recorder. 

In  ai  thermometer  of  this  type  the  lag  ia  less  than  a  couple 
of  minutes,  and  the  instrument  is  admirably  adapted  for  tak- 
aug  surface  temperatures.  The  rectal  thermometer  as  used  by 
Woodhead  and  Varrier-Jones  consists  of  a  No.  6  rubber 
catheter,  the  couple  or  junction  being  embedded  in  the  eye 
of  the  c-atbeter.  and  the  .surrounding  space  filled  with  rubber 
solution  which  lias  been  allowed  to  dry.  The  junction  ia 
brought  flush  with  the  surface  of  the  nibber  tube,  and  is 
-fuUy  exposed.  This  thermometer  also  has  a  lag  of  about 
two  minutes.  The  recording  apparatus  consists  of  a  moving- 
coil  galvanometer  of  the  D' Arson val  tyi)c,  the  movements  of 


which  are  recorded  either  photographically  or  autographicallv 
by  an  inking  device. 

The  photographic  recorder  developed  by  Gamgee  was  a 
very  elliiuont  instiiuuent.  The  galvanometer,  was  of  tlic 
sensitive  uioving-coil  tyi>e,  10.5  ohms  in  resistance,  ajud.yuM' 
a  di'llci'tiou  of  I'i  mm.  per  micro-volt  on  the  photographic 
papei-,  which  was  110  cm.  from  the  gaJvanometei'.  The  elee- 
troiiiotive  force  given  for  a  copper-constantan  couple  is  about 
40  micro-volts  for  a  temperature  dillerence  of  1  deg.  C.  It 
was  necessary  therefoi-e  to  place  manganin  resistances  in 
series  with  the  galvanometei-  coil  to  reduce  the  sensitivity  u\ 
the  galvanometer,  and  also  to  reduce  the  temperature  coefli- 
cient  of  the  circuit. 

The  manganin  resistance  was  made  adjusta<ble  so  that  vary- 
ing degrees  of  sensitivity  could  be  obtained.  A  sensitivity  of 
about  40  mm.  per  deg.  C.  was  frequently  employed,  althoiigli 
for  special  cases  T20  mm.  per  deg.  C.  could  be  used.  Tin- 
bromide  photographic  paper  (200  inm.  wide)  was  moved  li> 
clockwork  at  a  rate  of  1  mm.  per  minute.  By  means  ol  ;i 
f'hutter  a  beam  of  light  from  a  fixed  min'or  was  occult<-il 
every  half-hour,  so  that  a  time  scale  was  marked  on  evei\ 
ic.-. ,iil  .-liK-t.  This  record  also  formed  the  zero  reference  liiir. 
till-  ilj>i;i]ui-  of  any  point  on  the  temperature  curve  from  it 
bi-iiii:  a  iiK-a.sure  of  the  temperature  at  that  point.  lln- 
optical  arrangements  of  this  instrument  w-ere  particulail> 
sunple  and  efficient.  The  image  of  a  slit  in  front  of  a 
Nernst  lamp  fell  on  a  very  narrow  horizontal  slit  placed  clo.'-o 
to,  and  in  front  of,  the  photographic  paper.  A  reproduction 
(half  full  size)  of  a  small  pece  of  a.  record  is  given  in  fig.  I . 
which  siiows  well  the  sensitivity  of  the  apparatus. 

In  accurate  research  work  no  autographic  le^order  can 
compare  with  a  photop-raphic  one.  The  thread  recorder  is  m. 
variety  of  the  continuous  recording  moving-coil  galvano- 
meter. 

Kg.  2  is  a  reproduction  of  a  record  obtained  by  Ganigci' 
in  a  case  of  pneumonia,  almo.st  certainly  of  tubercular  origin. 


Fig.  3.— REdTUM  Resistance  Thermometer. 

taien  with  the  thread  recorder.  At  10  p.m.,  pa-racentesis  on 
the  left  pleural  cavity  was  perfoi-med  to  withdi'aw  the  grea-tcr 
ixirt  of  a  large  effusion  which  had  formed.  The  opeiution 
wa«  followed  by  a  rise  in  temperature  from  104.2  deg.  1.  lo 
about  10.5.3  deg.  F.,  probably  in  great  measure  accounted  Im' 
by  the  incessant  coughing  of  the  patient.  At  1.25  a.iu  a 
do.se  of  the  hospital  "  linctus,"  containing  12  drops  ot  lii|. 
laorph  hydroch.,  was  administered.  The  cough  was  aihno,-i, 
ut  once  relieved,  and  at  3.25  a.m.  the  patient  fell  asle<-p, 
w-hen  the  temperature  sank  almost  suddenly,  as  shown  by 
the  curve,  to  100.5  deg.  F.  This  cui've,  which  represents 
temperature  changes,  illustrates  a-dmirably  the  value  of  tli<' 
method  of  registration   under  discussion. 

The  thenno-electric  method  is  unsuitable  for  general  use 
on  account  of  the  delicacy  of  the  apparatus  and  tbe  necessity 
of  employing  an  elaborate  thermostat.  With  the  resistance 
method  no  thei-mostat  is  required,  and  it  is  easy  to  ohtaan  a 
tenfold  deflection  with  the  same  galvanometer.  When  a 
rectal  thennometer  is  used,  the  resistance  coil— assuming  it 
is  con-ectly  designed  and  made — follows  the  tempera.furi' 
changes  in'  the  body  without  appreciable  lag. 

For  clinical  work  the  resistance  thermometer  offers  t  ic 
great  advantage  that  the  appa.ratus  is  robust  and  sunplr. 
A  thermometer,  the  particular  design  of  which  is  due  l<i 
Dr.  Vanier-Jones,  is  shown  in  section  in  fig.  3.  Ilie  esst^n- 
tial  part  is  a  fine  platinum  ^^•ire  wound  round  a  mica-  fraiiii' 
in  the  fonn  of  a  cro.ss,  the  coil  on  its  fra.mn  being  enclosed  in 
a  silver  tube.  This  tube  ia  constricted  .so  that  it  may  not 
irritate.  The  thermometer  coil  is  connected  by  compara-tively 
heavy  copper  leads  to  the  instrument  by  which  the  tempei-a- 
ture is  to  be  iiecorded.  The  electrical  details  of  the  arrange- 
ment are  shown  diagrammatically  in  fig.  4.  The  arrange- 
ment consists  of  a  Wheatstone  bridge  in  which  the  thermo- 
meter fortns  one  arm,  balancing  coils  being  arranged  in  the 
opposite  arm  to  balance  the  resistance  of  the  themiometer 
at  any  predetermined  temperature.  Ratio  coils  of  equal 
resistance  and  of  a^pproximately  the  same  resista.nce  as  tlif 
thermometer  are  inserted  in  the  other  arms  of  the  bridge. 
In  addition  to  the  leads  attached  to  the  thennometer  coil 
two  other  leads,  or  compensating  leads,  are  carrieil  from  the 
thennometer  to  the  recorder.  These  leads  are  short-circuiterl 
near  the  bulb  of  the  thermometer,  and  are  introduced  into 
the  opposite  arm  of  the  bridge  to  compensate  for  the  effect 
of  changes  in  temperature  of  the  leads. 
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The  nioving-ixiil  galvanometer  is  connected  across  the  arms 
ol'  the  bridge,  and  it  is  the  deflections  of  the  coU  that  are 
ivc-orded.  For  the  small  angle  through  which  the  coil  is 
deflected  (maximum  '25  deg.)  the  deflections  are  proj)ortioDal 
to  the  aauount  the  bridge  is  out  of  balance,  viz.,  to  the 
change  in  resis-tance  of  the  thermometer  coil  with  a  given 
ibange  in  temperature.  In  a  direct  deflection  method  such 
;is  this,  the  galvanometer  deflection  must  depend  on  the 
clecti-omotive  force  of  the  battery,  and  what  few  complica- 
tions tiiere  are  in  the  apparatus  have  had  to  be  introduced 
if>  control  this.  The  method  of  adju.sting  the  apparatus  is 
^^iuiple. 

Before  the  battery  circuit  is  closed  the  zero  of  the  galvauo- 
iiicter  is  detennined.  This  should  be  on  the  line  correspond- 
itig  to  the  lowest  temperature  {say  96  deg.  P.)  recorded  by 
I  he  thermometer.  If  it  is  not,  the  pointer  is  readily  brought 
into  the  desired  ix>sition  by  rotating  the  torsion  head  from 
\\hich  the  galvanometer  coil  is  suspended. 

The  electrical  zero  of  the  bridge — the  one  in  which  no  cuj- 
ifiit  is  passing  through  the  galvanometer  coil  when  the  bat- 
ti'iy  switch  is  closed— is  then  determined.  The  plugs  attached 
ti)  the  heavy  fexible- leads,  and  .shown  symmetrically  on  both 
^ides  of  the  diagram,  are  placed  in  the  zero  positions.  The 
tlicrmometer  coil  and  its  leads,  and  the  corresponding  baJanc- 
uig  coils  and  compensating  leads,  are  then  cut  out,  the 
ratio  coil  being  balanced  against  the  coils  Rj  and  B^.  If 
when  the  switch  is  clo-sed  the  galvanometer  is  not  deflected, 
the  electrical  zero  is  correctly  adjusted.  If  it  is  deflected, 
the  slider  S  is  moved  on  a  slide  wire  until  balance  is  restored. 
The  in.strimient  must  then  be  adjusted  so  that  the  galvano- 
meter coil  is  deflected  through  a  definite  angle  for  a  given 
change  in  the  resistance  of  the  thermometer.  Experience 
showed  that  the  making  of  the  test,  by  heating  or  cooling 
the  thermometer  was  tedious,  ;ind  as  the  test  .should  be  made 


:  Coil  of  Thcnuotutw 

Fia.  4. — DuoK.AU  ov  EEsisT.i.\cE  Thermomuter  Circuit. 

every  '24  hours  it  was  advisable  to  introduce  a  t<^st  resistance 
wliich  would  be  equivalent  to  an  increase  in  the  resistance 
'•(  the  thermometer  for  a  given  change  in  temperature.  In 
I'lnctice  a.  manganin  crvil  having  a.  resistance  equal  to  th<- 
increase  in  resistance  of  the  thermometer  coil  for  a^  rise  in 
trmperature  of  10  deg.  F.  is  used.  This  is  marked  "cab- 
hrating,"  and  is  shown  on  the  right  of  the  diagram.  When 
this  is  introduced  the  galvanometer  should  be  deflected,  and 
'he  pointer  should  read  106  deg.  P.  If  it  reads  low  then  the 
•  ■li'ctromotive  force  on  the  bridge  is  not  sufficiently  high,  and 
-hould  be  raised  by  cutting  out  some  of  the  battery  resist- 
iiice  by  means  of  the  rheostat.  In  the  same  way,  if  the 
-alvanometer  reading  is  too  high  the  electromotive  force 
should  be  reduced.  In  the  later  fomi  of  the  inst.rument  the 
iseDsibiUty  is  altered  by  an  adjustable  ma^gnetic  shunt,  thus 
aAroiding  the  use  of  a  rheostat. 

These  various  adjustments  having  been  made,  the  two  plugs 
are  placed  in  the  "  recording  "  positions,  and  the  apparatus 
is  ready  for  use.  The  travelling  plug  (Trav.)  is  placed  in  the 
hole  corresiwnding  to  the  temperature  range  de-sired,  the 
usual  one  being  96  deg.  P.  to  106  deg.  P.  By  introducing  or 
'Utting  out  the  coils  shown  in  the  arm  of  the  bridge  oppo- 
site to  the  therm<jmeter,  the  ra.nge  over  which  records  can 
be  obtaiiied  may  be  varied. 

The  thermometer  shoidd  be  .slightly  warmed,  and  w-ill  re- 
'■"id  the  temperature  of  the  body  "in  about  5  minutes  aft/Cr 
insertion.  .\  record  obtained  by  Dr.  Varrier -.Jones  with  a, 
fhread  recorder  and  resistance  thermometer  is  reproduced 
halt  size  in  fig.  5. 

In  practice  the  outfit  is  sitriple  to  operate;  the  recorder  and 
its  accessories  are  so  simple  that  to  the  medical  man  accus- 
tomed to  using  some  of  the  modem  medical-electrical  appa- 
t^'tus  the  instrument  can  be  regarded  as  another  tool  added 
to  clinical  medicine. 

Summarising  the  experiments  of  the  chief  workers  in  the 
subject  from  the  instrumental  point  of  view,  it  inny  he  said 
u  J*' ' — '^  oontinuoiis  record  of  the  temperature  of  the  human 
hodv  rart  be  best,  obtained  b^  an  elpct,rical  thermnmeter  placed 
la   the  rectum.     For  acrurato   rpof.irrh   work,   \' heii   il.  is  de- 


sired to  record  variations  in  temperature  to  an  accuracy  of 
().0'2  deg.  C.  a  thermo-electric  couple  must  bo  used  in  con- 
'junction  with  a  photographic  recorder.  If  rapid  or  very  small 
variations  in  temperature  are  being  recorded  a  photographic 
iiK-orde.r  must  be  used.  For  ordinai-y  clinical  work  a  re.si.s-t- 
ance  thermometpr  with  an  autographic  recorder  is  the  most 
prtR-tical  instrument.  It  can  be  relied  uix)n  to  record  body 
tei)i|H'ratures  to  an  accuracy  of  at  least  0.1  deg.  0. 

I'rof.  G.  Sims  Woodhead,  in  opening  the  disc-ussion.  exhi- 
bited nmnerous  records  showing  the  variations  in  tempera- 
tiiri-  that  occurred  before  and  after  the  administ.ration  of 
t.ulierculin .  Eecords  of  liuth  human  and  animal  subject.^ 
were  shown,  the  speaker  explaining  how  the  variations 
of  temperature  so  recorded  aided  the  physician  Ib  his  diag- 
nosis. In  his  opinion,  the  method  would  lie  of  very  great 
value  in  all  cases  of  fever.  One  advantage  of  the  method  wa,s 
that  the  recording  apparatus  could  be  located  in  the  labora- 
tory' while  every  bed  in  the  hospital  could  be  wired  up  to  it, 
so  that  it  was  not  necessary  to  transport  the  whole  apparatus 
from  bed  to  bed  as  each  record  was  taken. 

Dr.  P.  C.  Varrier-Jones  explained  that  resi.s-tance  thermo- 
meters were  preferable  when  measuring  the  body  tempera- 
tures of  animals,  and  thermo-couples  in  the  case  of  human 
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Fki.  5.— Ekcohd  obtained  with  Eesistance  Thermometer  akd 
Thread  Becorder. 

subjects.  Two  great  advantages  were  that  the  appai-atus 
was  extremely  simple,  and  records  could  be  taken  over  long 
periods  without  the  slightest  objection  on  the  pa.rt  of  the 
liatient.  It  was  also  possible  to  obtain  what  might  be  called 
an  inverted  curve  of  the  patient's  temperatm-e,  and  thereby 
a  very  early  diagnosis  was  possible. 

Dr.  E.  P.  Cumberbatch  said  that,  in  connection  with  recent 
experiments  on  diathenny,  he  had  attempted  to  ascertain  the 
temperature  rise  of  an  internal  organ  of  a  patient  by  means 
of  a  thei-mometer  in.sei-ted  close  to  the  organ.  An  electric 
current  was  passed  through  the  patient's  body  by  means  of 
external  electrodes,  but  apparently  the  current  passed  en- 
tirely through  the  peripheiy,  becau.se  after  an  interval  of 
•20  minutes  the  thermomc'ter  indicated  no  change  of  tempera- 
ture whatever.  He  suggested  that  if  it  could  be  possible  to 
determine  the  temperature  rise,  if  any,  in  such  a  case  bv 
the  method  de.soribed  in  the  paper  it  would  be  of  the  greatest 
utility   and   uuportance. 

.Mr.  E.  H.  Eayner  expressed  admiration  for  the  work  done 
and  apparatus  used  as  described  in  the  paper.  When  the 
very  small  differences  of  temperature  that  were  measrured 
and  the  extremely  low  voltages  and  currents  that  were  used 
were  con.sidered  the  results  achieved  were,  in  his  opinion, 
man-ellous.  The  degree  of  ,iccurac>-  attained  was  veiy  high, 
and  it  refle<-ted  much  credit  on  the  Cambridge  Scientific 
fn.stiument  Co..  lytd..  for  having  developed  the  appara.tus 
with    whicli    siK-h    results  ivmld    be  obtained. 


CJ^ORDINATION    OF     RESEARCH    IN    WORKS 
^^j\v  AND     LABORATORIES. 

\       By  the  ute  H.  R.  CONSTANTDSTE,  A.M.I.B.E. 

{Abstract  of  paper  read  before  the  Institution  of  Electrical 

Engineers.) 
There  was  a  time  w'hen  this  country  was  able  to  hold  its 
own  against  any  other  nation  in  all  branches  of  science,  but 
the  opening  years  of  the  present  century  found  us  rapidly 
falling  asleep  and  allowing  our  present  enemies  to  take  our 
place. 

The  reasons  for  this  are  not  to  be  found  in  any  lack  of 
ability  or  want  of  inventive  genius;  nor  to  any  incapability 
to  caa-ry  Out  the  work  prescribed  by  the  brains  of  the  nation. 
The  ma  ferial  has  been  there  all  the  time,  and  our  back- 
■sliding  has  been  entirely  due  to  lack  of  ]'espon.siveness  to 
Ncientific  genius  by  our  responsible  Government  autliorities. 
manufacturers,  and  financial  leaders,  as  well  as  to  the  ab- 
sence of  organisation.  Many  examples  could  be  given  of  new 
ideas  or  inventions  devised  by  British  brains  which  have 
met  with  absolutely  no  reception,  and  have,  therefore  been 
taken  abroad,  there  to  be  eageily  picked  up.^ 

.'Vfter  having  lived  on  the  Continent  for  over  five  years,  and 
after  mixing  with  scores  of  GeiTnans  of  all  claffes,  and 
especially  engineer.s.  the  author,  would  emphatically  state 
that  their  avera.ae  intelligence  is  no  greater  than  that  of  a 
batch  of  similarly-situated  Englishmen.  .4s  a  result  of  im- 
proved m<=fhods  of  education,  -nnih  special  reference  to  science 
and    (.Tijiiji  crin.j,   Ibf    kno\^l,ed;('    imy  be   greater  or   wider. 
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but  the  actual  int«lligeiu'o  or  genius  is  certainly  not  superior. 
The  only  real  ad\1inta!:e  which  the  Gennau  tinns  have  had 
iu  tie  past  over  British  competitors  lay  entirely  in  the  capa- 
city for  organiaition  and  the  i^ecognition  of  the  ix)ssil)ilities 
of  raw  iilea.s. 

Thi.'!  lapaoity  for  organisation  is  not  Entirely  inborn,  but 
is  iiiainly  tlie  result  ^if  intensive  training  and  development 
during  the  ^wst  two  generations.  If  -we  had  gone  to  the 
same  trouble^  we  could  have  Ijecorae  at  least  as  proficient  La 
the  an.  This  has  l)een  proved  time  and  again  during  the 
l>re«eut  war. 

C.erman  organising  capacity  was  devoted  to  the  coo<l  of 
till'  German  nation  a.s  a  whole.  This  is  a  most  important 
ixiint,  ajid  may  be  considered  as  the  orux  of  the  whole  ques- 
tion. The  Geniian  people,  whether  wilUngly  or  as  the  out- 
come of  its  educational  system,  or  compelled  by  force  akin 
to  mihtari.sm,  has  beeii  t»Hight  to  sink  self  for  the  common 
good,  to  sacrifice  individuali.^Jm  for  collectivism,  for  the  pur- 
post'  of  conquering  the  world's  markets  for  the  benefit  of  the 
nation  as  a  whole.  The  Britisher,  on  Ihe  other  hand,  has  as 
an  individual  beeji  so  proud  of  his  own  prowess  as  to  want 
to  tight  all  his  own  battles,  being  too  stubborn  or  selfish  to 
connuunicat-e  his  methods  of  working  to  his  fellow-workers. 
To  be  independent  is  in  many  respects  a.  praiseworthy  con- 
stituent of  a  man's  character,  but  if  we  don't  adapt  oui- 
.<ielves  to  changed  conditions,  we  deseiTe  to  get.  left  behind 
in  the  race. 

.\paa-t  from  the  co-operative  efforts  ari.sing  out  of  or  in 
connection  with  the  war.  the  past  two  years  have  seen  the 
birth  of  many  combinations  of  interests  for  the  sole  purpose 
of  strengthening  and  extending  the  trade  of  the  country 
after  the  war.  We  now  have  several  powerful  banking  amal- 
gamations to- offer  a  stronger  financial  front  against  external 
i-ompetition.  nmuerous  tmions  of  T\-orkmen  to  protect  th<^ 
rights  of  the  individual  worker,  and  various  associations  of 
employers  to  further  their  different  btisinesses.  Among  the 
latter  are  to  be  found  financial  combines  to  assist  the  weaker 
members  in  times  of  monetary  stress,  manufacturing  associa- 
tions to  prevent  too  keen  a  competition  and  too  much  over- 
lapping between  the  dift'eremt  works,  to  say  nothing  of  the 
co-operative  selling  organisations  to  simplify  and  cheapen  iho 
getting  of  orders,  especially  abroad.  In  every  ease  the  funda- 
mental principle  underlying  the  co-ordination  is  to  be  found 
in  the  words  "  unity  is  strength." 

But  amongst  all  these  co-operative  organisations  we  must 
look  in  vain  for  the  slightest  approach  to  any  real  co-ordina- 
tion as  far  as  re.search  into  new  and  improved  principles  or 
better  methods  of  manufacture  is  concerned.  It  is  true  that 
quit«  recently  the  Privy  Council  appointed  a  Committee  for 
Scientific  and  Industrial  Eesearch,  which  received  a  grant  of 
aei,(K:iO,ilflO,  took  over  the  National  Physical  laboratory,  and 
is  at  present  carrying  out  researches  on  the  production  of 
tin  and  tungsten  in  Cornwall :  also  that  a.  National  Fuel  Sta- 
tion has  been  established  at  Greenwich,  that  a  British  Scien- 
tific Instrument  P»/esearch  .\ssociation  has  been  formed,  and 
that  several  other  minor  attempt's  at  co-ordinated  research 
have  been  made,  but  nevertheless  each  individual  manufac- 
turer is  still  content,  generally  speaking,  to  jog  along  on  his 
own,  t(K)  independent  or  too  proud  to  seek  the  help  of  his 
fei'ow-workers. 

For  the  above  reasons  the  whole  pro[X)sal  to  erect  a  new 
national  research  laboratory  and  to  employ  whole-time  in- 
ventors may  be  abandoned  as  being  impracticable.  As  an 
alteiTiative  scheme,  u.se  could  be  made  of  the  existing  la  born - 
tniies  of  the  country,  universities,  colleges,  technical  in- 
stitutions, and  most  manufacturing  concerns.  Although  per- 
haps we  have  still  a  great  deal  to  learn  from  foreign  countries 
as  regards  adequate  facihfcies  for  research,  yet  we  undoubtedly 
possess  many  absolutely  first-rate  research  laboratories  where 
much  excellent  work  has  been  and  is  being  done.  This  is 
the  basis  of  the  scheme  which  is  now  propounded,  as  such 
a  scheme  appears  to  offer  the  only  practicable  solution  of  the 
problem 

Briefly  outlined,  the  scheme  consists  in  centralising  under 
one  board  or  committee  the  control  of  all  the  research  labora- 
tories attached  to  the  universities,  colleges,  and  training  in- 
stitutions of  the  country,  as  well  as  of  a  large  number  of 
similar  experimental  laboratories  connected  with  private 
works.  Such  a  board  would  keep  full  records  of  what  each 
individual  laboratory  was  doing,  and  would  receive  all  in- 
iiuiries  for  research  work  to  be  done,  whether  the  same  came 
from  inside  or  outside  the  laboratories  in  question.  Further- 
more, the  board  would  keep  all  published  re-search  records 
of  the  world,  and  would  thus  be  able  to  guide  individual 
laboratories  in  their  work.  The  board  would  be  invested 
with  full  pov\-ers  to  order  any  laboratory  to  undertake  certain 
research  work  or  to  leave  another  re.search  alone,  or  indeed 
to  transfer,  if  considered  advisable,  part  of  its  equipinent  and 
personnel  to  another  laboratory.  Finally,  all  new  dis^coveries 
would  be  communicated  to  the  board,  which  would  at  its 
discretion  publish  the  s;ime  openly,  or  else  give  them  or  sell 
them  as  trade  secrets  to  interested  British  manufacturers  or 
combines. 

From  what  has  been  said,  it  might  aopear  as  thouch  the 
board  were  to  take  absolute  control  of  the  nniversitv  labora- 
t^ric-'.  This  is  not  so:  th*'  nowers  exercised  by  the  board 
would  be  similar  to  those  of  the  existing  Board  of  Education, 
only  controlling  the  work  done,  specifying  certain  methods 
of  working  and  stating  definite  results  which  have  to  be 
achieved,   without  any   actua.l  interfei-ence  in  the  ownership 


oi'  management.  University  labomtaiies  would  still  be  used 
for  training  purposes  as  they  are  at  present,  and  the  ordinary 
di'gree  or  iliploma  coiu-se.s  would  not  have  to  be  alten-d  iu  the 
slightest.  Not  routine  tuiining  work,  but  only  absolutely  nc-w 
exiK'i-imental  work  alone  would  be  affected,  'ilie  Boai-d  would 
work  hand  iu  hand  with  the  various  boaads  of  management 
of  the  imivei'sities,  and  would  nu-rely  order  tha.t  .sjxx'ified 
resciirch  work  had  to  be  undertaken  with  certain  equipment 
during  a  certain  time,  giving  general  instnjctions  as  to  the 
carrying  out  of  the  research  and  also  supplying  all  available 
information  on  the  subject  from  the  central  hbraj'y.  'I'he 
actual  details  of  the  experiments,  as  well  as  the  selection  of 
the  i>ersonnel  to  carry  out  the  tests,  would  as  a  rule  be  left 
to  the  university  authorities. 

In  the  above-outlined  control  of  the  board  over  the  univer- 
sity laboratories  it  has  been  assumed  that  the  exact  powei« 
exercisable  would  be  defined  by  Act  of  Parliament.  The 
scheme  would  probably  work  quite  smoothly  on  a  voluntary 
basis  without  any  special  legal  powers,  provided  each  party 
worked  in  a  .spiiit  of  give  and  take,  realising  the  while  that 
the  co-ordination  was  not  only  to  theix  mutual  advantage 
but  also  for  the  benefit  of  the  nation.  • 

If  the  scheme  is  to  be  truly  national  in  character  the 
laboratories  run  by  manufacturing  concerns  must  also  be 
included.  There  are  in  this  counti-y  a  great  number  of  well- 
e<juipped  works  laboratories,  even  if  the  majority  are  not 
up  to  the  standaj'd  of  those  found  in  Germany  or  America. 
These  laboratories  must  certainly  participate  in  the  soheme 
of  co-ordinated  research,  because  there  is  perhaps  more  over- 
lapping and  groping  in  the  dark  here  than  iu  the  case  of 
university  laboratones.  lliat  this  is  so,  and  is  indeed  prac- 
tically unavoidable  under  present  conditions  of  working,  is 
deaf  from  the  very  nature  of  such  laboratories. 

Such  laboratorieji  cannot,  owing  to  the  nature  of  their  con- 
stitution, be  dealt  with  in  exactly  the  same  way  as  university 
laboratoi'ies.  The  latter  work  entirely  in  the  general  interest 
of  s-cientific  advancement,  whei'eas  the  primary  duty  of  the 
fonner  is  to  give  the  shareholders  as  large  a  return  on  their 
money  as  possible.  Hence  the  secrecy  and  jealoussy  with 
which  the  investigations  in  laboratories  are  carried  on,  such 
a  state  of  affairs  being  quite  natural  and  indeed  i)erhai>g 
healthy  before  the  war.  But  under  the  changed  conditions 
which  wiU  prevail  later  on,  each  individual  firm  will  have 
to  stand  by  and  assiist  its  fellows  to  the  very  utmost,  not  only 
in  manufactuiing  and  selling  matters,  but  also  in  questions 
of  research.  In  devising  such  co-ordination,  however,  there 
are  cei-tain  rights  of  the  individual  firms  which  must  be 
presei"ved . 

One  very  imix>rtrant  point  is  the  question  of  recompense  for 
ideas  brought  to  the  notice  of  the  board  and  develoi>ed  under 
the  auspices  thereof.  Coupled  to  this  is  a  problem  of  the 
patent  rights  attached  to  a  new  idea  which  has  been  suc- 
cessfully developed  under  the  direct  supei-vision  of  the  board. 
At  present  each  individual  experimenter  keeps  the  results  of 
his  work  strictly  to  himself  until  crow'ned  with  success,  and 
a  patent  is  taken  out.  Tliis  is  an  important  right  of  the 
individual,  and  cannot  be  abolished  by  a  stroke  of  the  pen. 
It  cannot  be  expected  that  these  men  will  sacrifice  then-  pre- 
sent financial  rights,  however  uncertain  they  may  be. 

Suppose  that  a  chemist  under  the  board  had  been  success- 
ful in'  discovering  a  practical  commercial  formula  for  the 
manufacture  of  synthetic  rubber.  The  bojird  would,  in  the 
first  place,  satisfy  itself  through  its  experts  that  the  invention 
was  absolutely  genuine  and  fulfilled  all  that  was  claimed  for 
it. '  The  rough  details  of  the  composition  would  then  be 
communicated  to  all  firms  connected  with  the  board  who 
were  likely  to  be  in  a  position  to  take  up  the  manufacture, 
and  approxunate  estimates  of  the  cost  of  production  vyould 
be  called  for.  The  next  step  would  be  to  pass  on  details  of 
what  was  claimed  for  the  material,  along  with  the  cost 
estimates,  to  all  firms  under  the  board  who  were  likely  to 
be  able  to  make  use  of  the  same,  and  at  the  same  time 
approximate  figures  of  the  quantities  which  could  be  taken 
per  year  would'be  asked  for.  Once  in  possession  of  the  latter, 
the  board  would  be  able  to  decjde  as  to  the  net  commercial 
value  of  the  invention  to  the  nation,  and  would  proceed  to 
reward  those  who  had  worked  to  produce  the  result,  this 
applying  not  only  to  patentable  ideas,  but  also  to  mere 
suggestions  for  improvements. 

Another  reason  for  the  introduction  of  protection  by 
patents  is  to  be  found  in  connection  with  foreign  cornpeti- 
tors.  Hence  full  use  would  have  to  be  made  of  the  existing 
interaational  patent  laws.  It  would  be  of  no  use  setting  up 
a  co-ordinated  ischeme  of  research  in  this  country  if  the  fruits 
thereof  could  afterwards  he  exploited  by  manufacturer.s 
abroad  without  Jet  or  hindrance.  This  whole  question  of 
patents  would  be  enormously  simplified  by  the  bringing  of 
our  own  patent  laws  more  into  line  with  those  of  America, 
and  bv  the  introduction  of  an  Empire  patent. 

Regarding  the  disposal  of  the  foreign  rights  of  a  patent, 
the  board,  as  ultimate  owner  of  the  parent  patent  in  this 
country,  would  have  to  decide  w'Jiether  it  was  advisable  to 
allow  foreign  finns  to  take  up  licences  in  order  to  compete 
with  the  home  manufacturers.  k  comprehensive  national 
scheme  such  as  the  one  under  consideration  cannot  be  earned 
through  successfully  without  adequate  financial  support. 
The  financial  side  of  the  question  must,  not  be  made  para- 
mount to  its  national  importance.  As  far  as  p<ipsible  it  is 
proposed  to  make  the  scheme  self-supporting,  with  perhaps 
the  exception  of  a  State  grant  at  tha  commencement;  but 


Vol.84.  No. 2,158, apbil 4, 1919.]       THE    ELECTRICAL    EEVIEW. 


395 


even  if  it  be  found  imposaible  for  the  board  to  pay  its  way 
this  fact  should  not  lead  to  the  rejection  of  the  scheme. 
The  whole  idea  should  be  looked  upon  as  an  absolutely  neces- 
sary national  bulwark  erected  to  protect  and  assist  British 
manufacturers.  The  board  should  be  treated  in  a  similar 
way  to  the  Boards  of  Trade  and  Education,  being  made  aa 
self-supporting  as  ixjssible.  but  any  unavoidable  deficit  being 
covered  by  a  Parliamentary  grant. 

It  is  not  pretended  that  the  scheme  outlined  is  complete 
in  all  details  or  that  the  plan  proposed  is  the  only  suitable 
one.  The  chief  object  w'as  to  show  that  some  form  of  co- 
ordination in  reseai'ch  is  necessary,  not  only  from  the  national 
point  of  view,  but  also  in  the  interests  of  the  individual 
manufacturers  and  exi>eiimenters.  The  scheme  outlined  has 
been  gone  into  fairly  clo.sely  in  order  to  show  that  the 
practical  solution  of  the  problem  is  by  no  means  as  dilificult 
as  might  be  supposed  on  the  first  consideration.  Finally, 
the  author  suggests  that  the  Institution  take  the  initiative 
and  in\-ite  a  conference  of  all  interested  parties,  to  settle  the 
absolute  necessity  for  some  such  concerted  action,  and  to  come 
to  some  decision  as  to  the  general  outlines  which  such  a 
scheme  should  have.  This  conference  could  then  appoint  a 
smaller  committee  to  work  out  the  details,  which  would  be 
submitted  for  approval  before  the  plan  was  definitely  put 
into  oi>eration. 

Discussion  in  London. 

Dr.  W.  RosENHAiN,  opening  the  discussion,  saad  it  was  evi- 
dent that  the  paper  had  been  well  and  fully  thought  out.  He, 
however,  disagreed  both  fundamentally  and  otherwise  with 
practically  all  it  set  forth,  with  the  exception  of  what  had 
been  said  in  inference  to  co-oiaer-ation.  That  was  very  neces- 
sai'y,  not  only  with  resi>ect  to  the  leeway  that  would  have 
to  be  made  up,  but  alt*)  respecting  the  application  to  industiw 
of  the  results  achieved.  He  took  exception  to  the  board  of 
directors  as  suggested;  in  his  opinion,  such  a  board  would 
very  probably  sterilise  the  wEoIe  business.  In  research  work 
such  a  board  could  not  possibly  decide  when  the  truth  had 
been  found.  Again,  it  could  not  possibly  see  beforehand 
which  particular  laboratoi-y  or  man  was  the  right  one  to 
carry  out  a  particular  piece  of  work.  That  would  have  to 
be  left  to  the  initiative  of  the  individual.  Much  had  been 
said  about  overlapping,  but  in  his  opinion  that  was  not  such 
a  serious  thing  in  research  as  it  might  be  in  other  work; 
indeed,  in  certain  oii'cumstaiices,  it  might  even  be  healthy  in 
research.  Under  any  such  scheme  as  the  one  outlined  m 
the  paper  an  unportant  point  would  be  the  selection  of  the 
right  type  of  man  to  carry  out  the  w'ork;  but  he  did  not 
think  the  particular  scheme  outlined  by  the  author  would 
attract  the  right  type  of  man.  With  regard  to  the  author's 
support  of  university  laboratories  in  the  interests  of  economy, 
he  pointed  out  that  a  large  central  laboratory  was  already  in 
existence,  namely,  the  iS'ationaJ  Physical  Laboratory.  What 
was,  in  his  opinion,  of  more  immediate  importance  was  the 
establishment  of  a  central  clearing  house  for  information. 
In  the  course  of  his  w'ork  he  received  numerous  inquii'ies  re- 
lating to  all  manner  of  things,  and  of  coui-se  he  was  only  too 
glad  to  answer  any  such  when  it  was  in  his  power  to  do  so. 
but  unfortunately  that  was  not  always  the  case,  not  to  men- 
tion the  amount  of  time  and_  labour  that  was  involved.  No^^■ 
it  ought  to  be  someone's  particular  business  to  supply  such 
information  on  request,  and  a  bureau  where  one  could  apply 
for  information,  no  matter  in  what  jjart  of  the  world  such 
infomiation   originated,    v.'ould   be  of  immen.se  value. 

'Mr.  Leon  Gaster,  speaking  of  the  young  man  of  the  future 
and  his  rights,  cited  the  case  of  the  man  who  took  a  new 
idea  or  invention  to  his  employers,  but  was  turned  down, 
told  there  was  nothing  in  his  idea,  and  probably  got  dis- 
missed. Then  his  employers  proceeded  to  develop  the  idea 
as  their  own.  and  reap  the  benefits.  As  long  as  such  a  state 
of  affairs  prevailed  there  was  no  incentive  to  invent,  and 
he  submitted  that  every  man  should  have  the  option,  if  his 
employer  turned  do'SN'n  a  new  idea,  in  the  first  place,  to  carry 
the  thing  out  himself,  and  personally  reap  the  benefits.  He 
agreed  that  a  central  bureau  of  research  infonnation  was 
very  necessary  and  muchly  needed.  So  many  papers  were 
being  read  that  they  did  not  really  know  where  they  were; 
the  position  was  bewildering,  and  to  search  out  the  essential 
facts  involved  much  labour  and  wa.ste  of  time.  The  paper 
seemed  to  suggest  that  the  univer-sities  would  be  ordered, 
so  to  speak,  to  do  certain  things  or  carry  out  specified  work; 
such  a  scheme,  in  his  opinion,  would  not  be  practicable. 

Col.  H.  \\".  CouzExs,  who  had  been  in  charge  of  the  wii-e- 
less  research  department  of  the  Army,  said  that  Gennany 
alwavs  maintained  that  this  country  would  go  under,  and 
could  not  help  doing  so,  because  no  attention  was  jxaid  to 
scientific  research.  War  had  been  raging  between  Gennany 
and  this  country  not  merely  for  four  years,  but  for  the  past 
32  years,  and  it  would  continue.  He  maintained  that  it  was 
much  more  important  to  inform  one's  partner  than  to  de- 
ceive one's  adversary,  and  that  had  been  the  policy  through- 
out the  war.  Co-operation  was  necessary,  not  only  radially, 
between  headquarters  and  branches,  but  also  circumferentially 
between  branches.  He  was  not  altogether  in  favom-  of 
control,  vi-hat  they  really  wanted  was  infoi-mation  and  not 
a  central  authority;  that,  in  his  opinion,  was  the  crux  of 
the  present  difficulty.  Manv  ideas  had  been  and  were  lost 
for  the  want  of  funds  or  special  facilities  for  fiirther  de- 
velopment. He  sugge.sted  that  university  scholarships  should 
be  rather  in  the  nature  of  special  facilities  for  continued  work 


than  in  the  form  of  prizes.  .A.fter  all,  it  would  be  the  man 
who  created  who  would  control. 

Mr.  H.  Pf.arce  thought  that  the  ideal  to  be  aimed  at  waa 
decentralisation  of  contiol.  The  author  suggested  the  ex- 
penditm-e  of  large  sums  annually  on  his  scheme,  and  he  (the 
speaker)  wondered  what  proportion  of  those  sums  would 
be  devoted  to  actual  research  work.  The  problem  of  spread- 
ing information  was  of  much  importance;  he  suggested  that 
the  record  office  of  every  technical  institution  or  associa-tion 
should  be  in  touch  with  one  central  bureau  where  anyone 
might  apply  for  information. 

Mr.  C.  C.  P.4TERS0N,  O.B.E.,  agreed  with  most  of  tho 
opinions  expressed  by  speakers,  and  consequently  disagreed 
with  the  author  in  nearly  every  particular.  He  did  not 
believe  any  large  scheme  was  necessary,  they  had  no  actual 
infomiation  to  show  that  it  w-as.  He  did  not  see  why  it 
was  proposed  to  divorce  one  section  of  work  from  another; 
research  work  was  a  continuous  }>rocess,  one  thing  leading 
up  to  another.  Again,  it  was  a  mistake  to  try  and  eliminate 
overlapping  in  research  work.  A.  certain  amount  of  over- 
lapping was  vital  if  the  best  results  were  to  be  arrived  at. 
It  was  an  extremely  low  view  to  take  that  industry  wa.s 
carried  on  solely  for  the  making  of  money;  he  would  not 
beheve  otherwise  than  that  industry  worked  in  the  interests 
of  the  country  as  a-  whole,  and  of  mankind  generally.  That 
was  as  it  should  be,  and  the  same  remarks  apphed  to  re- 
search work. 

Mr.  E.  T.  Williams  took  a.  contrary  opinion  to  the  majority 
of  speakers;  he  thought  the  scheme  outlined  in  the  paper, 
if  not  perhaps  in  detail,  was  most  valuable  in  spirit,  and 
it  contained  a  numljer  of  good  ini?tances.  The  Germans,  if 
in  nothing  else,  really  excelled  in  organisation  and  in  getting 
a  large  view  of  things.  This. was  also  uow  the  case  with 
the  .Americans,  who  possessed  the  added  advantage  of  the 
creative  faculty,  and  he  maintained  that  those  nations  who 
usexl  theii-  brains  were  the  ones  that  would  lead.  By  means 
of  a  diagram  he  showed  that  some  simple  means  of  co-or- 
dination rather  than  a  vast  organisation  was  desirable  to 
start  wnth. 

Mr.  J.  S.  HiGHFiELD,  in  reply,  said  that  the  discussion, 
though  highly  critical,  plainly  showed  that  the  paper  had 
served  its  purpose.  He  was  in  entire  syrnpathy  with  those 
who  had  spoken  in  favour  of  decentralising  control.  He 
had  latelv  come  to  absolutely  loathe  the  words  "  organise  " 
and  "  coordinate."  they  sounded  so  very  important  and 
impressive,  but  in  reality  they  meant  very  little  indeed. 
With  regard  to  overlapping,  rather  than  being  a  disadvantage 
he  thought  that  it  was  extraordinarily  useful.  The  sporting 
element  and  spirit  of  rivalry  had  always  been  and  stiU  was  a 
desirable  attribute  of  the  Englishman,  and  that  .should  be 
remembered  when  discussing  so-called  overlapping  which 
was  reallv  competition.  .-Vt  the  same  time,  firms  would 
have  to  work  together  more  in  the  future;  a  start  in  this 
direction,  which  was  the  right  one,  had  already  been  made. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers   are    invited   to   submit    particulars   of  new   or   improved 
dericeg  and  apparatus,  which  urill  he  published  if  considered  of 

sufficient  interest.  

The  Low  Oscillographic  Manograpii. 

Internal  combustion  is  a  difficult  and  somewhat  mysterious 
problem.  What  it  is  really  inquired  to  know  is  what  happens 
to  the  petrol  and  air  whilst  the  mixture  is  in  the  cyUnder.  A 
new  anparatus— the  Low  osL-illographic  manograph,  which  ia 
exhaustivelv  dealt  with  in  the  JIarch  4th  issue  of  The  Motor 
—enables  the  actual  conditions  inside  the  cylinder  of  an  m- 


"■•H-^ 


Fig.  1.— Diagrammatic  View  ok  M.\nograph. 

terual  combustion  engine  to  be  examined  while  the  car  is 
running  on  the  road,  and  the  results  can  be  observed  on  the 
car  during  a  road  test,  or  in  the  l.^boratory  with  the  car 
any  distance  away.  When  an  engine  is  running  at  2,000  to 
4.000  R.P.M.,  mechanical  and  gaseous  phenomena  cannot  be 
oijserved  in  an  ordinary  manner,  and  to  get  instantaneous 
changes  of  pressure,  even  with  the  best  indicators,  is  diffi- 
cult when  working  close  to  the  engine.    Major  A.  M.  Low, 


396 


THE    ELECTRICAL    EEVTEW. 


[Vol.  ,sl.     No.  2,1:18,  Ai-RIL  4,  191!l. 


R.A.F.,  D.Sc.,  has  found  that  it  is  of  more  practical  value 
U)  examine  vaiwj  motion  by  means  of  a  synchn>nous  bioscope, 
anil  to  connect  the  pressure  indicator  direct  to  the  engine, 
utUising  some  simplo  moans  for  rouglily  niaj-kins  i>ortions 
of  the  stroke  which  can  Ixi  aft«nxards  cakulatt'd  <'xactly. 
To  do  this  ho  has  utilised  -.m  oscillographic  inanojiraph.  w-ith 
which  ho  has  investigated  valvo-bounoing  <  iiginc  indicator 
work,  then  spectrt^sc-opically  testing  the  mixture  via  the 
kinomatogiTipb  at  any  predetermined  ptniion  of  the  stroke. 
The  essential  features  of  the  oscillographic  manograjih  are 
ohottTi  di.igramniatically  m  lig.  1.  M  is  a  microphone  of  t^fXHjiaJ 
l.\Iie;  T  is  a.  kind  of  telephone  i^ceiver  with  a  diaphragtn 
< if  .steel  about  1/lti  iii.  thick  screwed  into  a  valve  cap:  o  isuie 
osciUogniph ;  i-  the  mirror  ]/(U  in.  diametex  stiffly  mounted 
and  submerged  in  oil  to  prevent  \ibration,  which  gives  the 
representations  of  the  piston  stroke,  and  is  opei-iti^  by  a 
shunt  cui-rcnt  from  the  magneto  m  most  cases;  o  is  tho 
diagram  which  shows  by  the  motion  <vf  a  s|x>t  of  light,  the 
jirc-sure  at  any  i>art  of  the  .stroke.  It  shows  when  a'vaJvo 
cfTectivcly  ojjens.and  closes,  as  distinct  from  the  mechanical 
timing,  which  is  affected  by  outside  influences.  By  means 
of  a  synchronous  kinematograph  tho  pressure  at  one  spot 
i-an  be  watched  on  every  explosion  over  long  p^^riods  while 
a-  car  is  in  actual  use.  The  deface  is  .so  delicate  and  so 
rapid  in  its  oi)eralion  that  it  is  quite  easy  accurately  to 
reproduce  as  a  photograph  the  air  oscillations  of  the  human 
voice,  so  that  the  indication  of  an  engine  presents  no  serious 
difficulty. 

A  Novel  Electric^Truck  Body. 

Tlie  Penx  Grains  &  Fked  Co.,  of  Philadelphia,  formerly 
shovelled  its  dried  grain  into  freight  cars  from  horse-drawn 
teams.  ITiis  arrangement  has  now  been  abandoned  in  favom- 
of  the  use  of  electric  trucks  of  the  type  shown  in  fig.  2,  an 
illustration  taken  from  the  National  FAeciric  Light  Associa- 
tion BtiUctin.  This  electric  5-ton  standard  truck  is  fitted 
with  a  3-section  dump  body,  and  has  been,  so  developed  that 
the  truck  can  pull  alongside  of  a  freight  car,  and  each  sec- 


-Electjuc  TiiucK  -ttrrH  THiiEE-sEciiox  Dump  Budy. 


tion  in  turn  ca^n  bo  dum|>ed  lhiX5Ugh  the  (kwrway,  thus  saving 
a  large  part  tvl'  the  labour  cost.  The  truck  has  otherwise 
[iroved  very  su<.-ces.sfid. 

There  are  many  potential  electric  vehicle  installations 
;iwaiting  development  in  every  large  city,  and  the  type  of 
■vehicle  illustrat«?d  would  appear  to  have  more  uses  than  one 
For  mstance,  cement  and  gravel  could  be  caiTied  together 
when  making  concrete,  or,  again,  in  the  case  of  a  short- 
weight  load  having  to  be  transported,  the  full  load  could  be 
made  up  vrith  other  substances  ■s^dthout  mixing,  thus  en- 
abling the  wagon  to  be  used  at  its  full  capacity  on  every 
iomTiey. 


NEW   PATENTS  APPLIED   FOR,   1918. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  Seftqn-Jones.  O'Drll  and 
Stbphins  (successors  10  VV.  P.  Thompson  &  Co.,  of  London).  Chart-r«l 
Patent   Agents.    285,    High    Holborn,   London.    W.C.  1. 
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"  Electrical    termin.nls."      J.    M.   Whiteside.      March  -17th. 

"Telephone,   &c..    flexible   cords."     E.    Barrincton.      M.irch    17th, 

"Contact   terminal."  ..\.   &  O.   Christ,    Sons  &  Co.     March    17ih. 
tland.     March    t6fi.    191S  ) 

"  t^jnucts   of   electrical    switchgear,"      R.    S.    O^Ne 

■'  .-Vdjustable  resistances."     Evershed  &  Vign( 
17th. 


ch    17t 


■  Elect 


17th. 


vulcanisers,  &c.' 


H.    Fkosi    i    Co 


AND    S,     EVERS 

for    dynamo-'-I'^ 
<D    \V.    H.    \\t 


"  Electrically-heated    furnaces.*-'      Morgan    Crucible    Co.   &    C.    W. 

..March    17th.  _  , 

,  '*  Protective    devices    for    electric   circuits."     BRITISli  Thomson-Hous- 
.    (Gencral'^Iectric  Co.,   L';S'.A.)     March  '17th.    ; 

"  Wireless    signalliiig    svstems."      British    Thomson-Houston    Co. 
1    Electric    Co.,    t'.S.A,)     March   17th. 

"  Dvnamo-elertric    martjines."      H.    Chittv,      Match    17th. 

'-Sparking  plut^-"      T.    Harvei.      March    ISlh. 


6.7«6.     "  Electric    signalling    lelcgrujjh-,' 

Mtirch  18th; 
n.res.    "  Electric   niuftles   and    furnaces 
I", 727.    "  .\pptianr(^   (or  removing  antj 

.M.    Maniel.     March  18th. 
cclric   lamps." 


Ck.utos  &■    A.   D.    Jones, 


eph, 


July    Jrd 


receiving    system."    HKlTlstt    TlluM.soN.I-lous. 
U.S.A.)      March    18th. 
,"     H.    S.    Burn   &    htKRANti,    Lto.      March 


tnth. 


Svuts 


GAKBAltiNi.     March   IHlh.     (I- 
1918.) 

B,7-Ut,    "Unidirectional     radio 
■ion   Co.    (General    Electric  C:o,. 
6.7t>0.    "  (-llcclric    iransfornicrs. 
I8th, 
6,781.    "Galvanic    batteries."      G.    Ot.DllAM    &    J.    Oi.uiUM.      ^ 
6,788.    "  Starting   and   lighting  devices   for  autoinubilcs.  &-c." 
.M.irch   18th.     (France.   August   7th,   1918.) 
6.838.     "  Electric    sl.cring    gear    fur    ships,    itc."     T.    Reh).      \ 
U.a'iu.    "  Railway   signalling."     \\\    R.    SvKKs    Interi^ocking  Si< 
E.    S.   Tiodeman.     March   Irtth. 

«,85B.     "  Railway    signalling    apparatus."      E.    V.     Ri-ssell,    \ 
INTEIJI.OCKINO   Signal   Co.   «,-  E.   S.   Tiddeman.      March   19tli. 
6.8t>4.    "  Proteclive  devices  for  electric  circuits."     British  Tiiomson-HousI' 
~      -ral   Electric  Co.,   U.S.A.)     March  19th. 

"  Installations  for  electrically   lighting,  he.iting  and   ventilating   ra 
vay  carriages,    &c."      H.    D.    Rohman.     March    19lh. 
6.903.    "  Sparking   plugs."     I.    Lubbock.     March    20th. 

"Electric    heaters."      D,   Anderson    &    C,    ScntT-SNEl.l,.      Mardi    -JOl 
"  Electrical   primary  cells."     P.    Dorrian.      March   SOth. 
"  Producing  vacua.'*     Western  Electric  Co.    (VVestern   Elect- 
U.S.A.)     March  20th. 

6,987     "  Svstems    o(     electric    power    transmission." 
Houston  Co.    (General   Electric   Co.,  U.S.A.)     March  20th 

7,018.  "  Ignition  apparatus  for  iniernal^ombustion  engines,'*  Soc,  .Anon. 
rouR  l'Equipment  Electriqub  des  Vehicui,i-,s.  .March  20th.  (France,  April 
18th,    1918.) 

7,032.  "  Electric  terminals."  Remv  Electric  Co.  March  20th.  (U.S. A,. 
April  •22nd,  1918.) 

7,034.    "  Ignition     apparattts  "       Dayton      Engineering     Laboratories     Co. 
.March  20th.     (U.S.A.,   .March  23rd,  1918.) 
7.071.    *'  Electric   fuse  plugs."     J.  Glatz.     March  21st. 
7.102.    "  Arc  lamps."      S.    E.    Crick.      March    21st. 

"  Antenna    for    wireless    signalling    systems."        British    Thomson- 
Co.   (General  Electric  Co.,   U.S.A  )     March  21st. 

welding."     I.  B.  BLAiBEKn.  March  22nd. 
D.    W.    McCouLOUr.H.       March    22nd. 

"     W.  Brooke  &  E.   M.  Kerr.    March 


6.898. 


6,93.'!. 
6,942. 
6.9.'il.' 


Co., 
British    Thomson* 


7.110, 


7.167. 


'  Electrodes  for  electric   ar 


"  Control  of  electric 


electrically-operated    switche: 


22nd. 

7.174.     "  Automatic 
Brooke  &  E.  M.   Kerr.     March  22nd. 

7.173.    "  Electrical    contactors    or    switches,    S:c."      W.    Bro< 
Kerb.     March  22nd. 

7,179.    "  Electric  cells  or  batteries."     H.    Adkins  S:   A.   T.   A 
22nd. 

7,181.     "Electrical  switches.*     J.  W.   Haran  &   H.  C.  Tofielh, 

7,206.    "  Method    of    disinfecting    telephone    instruments."      V 
March  22nd. 


\V. 


PUBLISHED  SPECIFICATIONS. 


those  under  which   the  specilicatio 
isequent    proceedings   will    be  take 


Pollen   &    Islie 


Da 


January   19th,  1915. 
F.    M.    Clarke   (Execuir 


of    E, 


Clarke), 
Suelcr, 


l.-tll2.     Wireless    ait.i 
January  28th.    1915. 

8.:t21.    Appiratus   for    use   in    «■ 
Groves  &  Binyon.      June   4th,    1915. 

1,91'7. 

18,476.  Holders  i-ok  in(^j\ndescent  electric  lamI'S.  1'\  (^uarinbv.  Fcbru- 
iry    12th,   1918.      (12;t,544.)  ' 

19.041.  Elkcthk'AL  Ai'PAR,\rus  FOR  stBjEcriNG  articles  to  VARyiNG  TEMI'EKA- 
h-kes.  •    W.    E,   PrescutI  S:   G.    K.    Baker.      nccenil»-r   22n.l.    1917,      (123,,U.-.,) 

181S. 

:l,t.30.     Electric    accumI-'lators    am>    thl    likk      ^      i.     ^ -m       l-i.i.i.i 

2Hth.   1918,     (1*23,582,) 

3.433.  Regul.^t,able  self-induction  coils  for  use  in  HIGH-FREQUENC  V  -  H 
cL-iTs,      L,    Rouset,      February   26th,    1918.      (123,583.) 

3,606.  Fittings  for  electric  incandescent  la-MPS.  B.  J,  Grigsbv  &  o  F 
Grigsby.     February  28th,  1918.      (123,596.) 

6.342,  Railway  traffic-controlling  .u'Paratus.  McKenzie,  Holland  and 
Westinghouse  Power  Signal  Co.     April   Wth.  1917,     (115,035,) 

6,761  Covers  for  electric  motors.  British  Thomson-Houston  Co,  (General 
Electric  Cc„   U.S.A.)     .April  22nd.   1918,     (123,-149.) 

6,795.  Current-regulating  devices  for  dyna.mos  running  at  v,«tiABLE  --'t^-^' 
H     Wade   (OBicine    Elettro-Meccaniche).     April  22nd,  1918.     (123.451.) 

7,877.  Ignition  magnetos  for  internal-combustion  engines.  H.  Lucas  pnd 
J,   H.  Cniambers.     May  10th,   1918.     (133,244.) 

8.936.  Incandescent  electric  tj\MPS,  Osram-Robertson  Lamp  Works  and 
T,  J.  Sack.     May  30th,  1918.     (123,249.) 

9,003.  Distributors  for  use  with  magneto-electric  machines.  British 
Thomson-Houston   Co.   &   A.    P.  Young.     May  31st.   1918.     (123,468.) 

9,578.  Method  of  and  apparatus  for  the  manufacture  and  adjustment  of 
i-ONT,4CT  plates  IN  SwAN  LAMP  BASES.  H.  C  Ghijsen  &  Naamloozc  Vennools- 
thap  Vitrite  Works.     June  11th,  1918.     (.Addition  to  6,055/18.)     (123,469.) 

9.7S4.  Thermic  telephones.  Baron  van  R.  A.  Lynden  &  Xaamlooze  Ven- 
noolschap  de  Nederlandsche  Thermo-Telephoon  Maatschappij.  June  13th, 
1918.     (123.255.) 

9.810.    Apparatus  for  producing   detonating   signai.s  for  controlling  the 

..IFUMION    OF    TRAINS,    TRiMS.    AND    THE    LIKE,       W.     L.    RoWC.       JunO    14lth,    1918. 

1 123.470.) 

10.188.  Electromechanical    arrangement    for    the    distant    working    of 

s£.\rchlights  and   other    similar   appliances.     G.    Rebora.     June   20th.    1916. 

(123.677.) 

ILB?!.  Electric    soldering    irons.       J.    G.    Clemens.       July    16th,    1918, 

(123,26^,) 

11.395.  R,«L«AV  signalling,     E.  p.  a.  Abric.    October  7th.  1916.    (117.462,) 

12.486.  Spark   plugs.     E.   O'Connell.     July  81st,   1918,     (123.687.) 

14,856.  Electric   meters.     E.    Bjerknes.     September   12th,   1918.     (123,286.) 

18.746,  Moulds   and    method    of    casting    grids    for    accumulator    ei^ec- 

trodfs  H    F.  Joel.     October  16th,  1917.     (Divided  application  on  14,991/17.) 

(123.-01.)  •  ■  ...  ,    .  ■       ■   ,-, 

20  518,  RiCTlPYlNG   X-RAV  si-siEMS.     W.  A.   Winter.     Deceniber   10th,  1917. 

(121,480,)  -  „    ■■•  ' 

■:n,:)60        ELFCTRirAlLV-OrEErTED     ABRAIDING     MACHINE.        N.     O       OHon.        DeCTlH- 

bf.r.  16tb . .  WlSj .. .(1?3,512,; 
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The  list  of  members  nominated  by  the  Council  of  the  Insti- 
tution of  Electrical  Engineers  for  the  vacancies  on  the 
Council  which  will  occur  next  September  is  of  exceptional 
interest. 

In  view  of  the  setting-up  of  the  Ministry  of  Ways  and- 
Communications,  the  selection  of  Mr.  Roger  T.  Smith  for 
the  office  of  President  is  timely  and  appropriate.  It  means 
that  the  Government,  in  considering  the  measures  by  which 
the  service  given  by  the  railways  can  be  improved,  and  the 
running  costs  reduced,  will  have  available,  with  the  full 
authority  of  the  highest  position  the  profession  can  bestow, 
a  qualified  and  experienced  railway  engineer.  Whether  the 
Government  will  take  full,  or  any,  advantage  of  the  oppor- 
tunity of  consultation  so  afforded  remains  to  be  seen,  but 
we  may  at  least  hope  it  will  do  so. 

Mr.  Chattock  and  Mr.  Woodhouse  retire  from  the  oliice 
of  vice-president,  and  Mr.  Woodhouse  is  nominated  to  serve 
again.  We  regret  the  disappearance  (temporary,  we  hope) 
of  Mr.  Chattock,  but  we  suppose  it  likely  that  the  course 
adopted  has  his  approval.  Mr.  LI.  B.  Atkinson  is  nomi- 
nated for  the  other  vacancy,  and  this  will  introduce  a 
welcome  diversity  into  the  complexion  of  that  particular 
section  of  the  Council. 

We  have  before  remarked  that  the  consequences  of  the 
explosive  advent  of  Mr.  H.  Faraday  Proctor,  some  years 
ago,  have  been  une.xpectedly  far-reaching.  When  he  was 
nominated,  from  outside,  the  Council  contained  no  repre- 
sentative of  the  electric  supply  engineers.  At  the  present 
moment  all  four  of  the  vice-presidents  are  central-station 
men. 

For  the  thi-ee  vacancies  in  the  Council  among  the  rank  of . 
Jlembers,  seven  names  are  put  up  ;  for  the  thi'ee  Associate 
Member's,  three  names  ;  and  two  for  the  two  Associates. 

Dr.  W.  H.  Eccles,  who  succeeded  the  late  Prof.  Silvanus  P. 
Thompson  as  Professor  of  Physics  at  the  Finsbury  Technical 
College,  is  a  renowned  scientist,  and  a  capable  administrator. 
-Mr.  Fedden,  of  Sheffield,  has  only  recently  become  a  member 
of  the  Institution,  but  it  has  long  been  recognised  as  desirable 
that  he  should  become  one,  and  his  record  is  such  as  to  assure 
us  that,  if  he  secures  election,  he  will  do  useful  work. 
Mr.  Welbouru  would  add  one  more  to  the  scanty  numbers 
of  the  representatives  of  the  manufacturing  interests.  The 
firm  with  which  he  is  connected,  the  British  Insulated  and 
Helsby  Cables,  Ltd.,  is  at  present  represented  by  Mr.  G.  H. 
Nisbett,  who  retires  on  September  30th  next. 

Three  representatives  of  the  class  of  Associate  Member 
are  nominated,  in  the  persons  of  Mr.  H.  J.  Cash,  President 
of  the  Electrical  Contractors'  Association  :  ilr.  .J.  R.  Cowie, 
one  of  Mr.  Lackie's  young  men,  and  Mr.  E.  A.  Gatehouse, 
of  the  B.T.H.  Co.,  in  whose  nomination  a  sign  of  the 
times  may  be  discovered  by  the  discerning.  We  think 
it  safe  to  prophesy  that  more  of  this  class  will  be  nominated. 
We  hope  we  shall  be  justified  in  reading  into  the  nomina- 
tions of  new  and,  perhaps,  somewhat  imespected  men,  an 
indication  that  fresh  life  is  about  to  pulsate  through  the 
veins  of  the  Institution.  The  list  of  papers  to  be  read, 
which  was  lately  circulated,  is  decidedly  more  attractive  and 
covers  a  wider  ground  than  has  been  the  case  for  several 
years,  and  interesting  discussions  ought  to  be  provoked. 

Now  that  Mr.  Wordingham  is  approaching  the  end  of 
his  second  year  of  office,  we  take  the  opportunity  of  again 
expressing  the  view  we  put  forward  three  years  ago — that 
the  President  should,  save  in  the  most  exceptional  circum- 
stances, hold  office  for  one  year  only. 

That  is  also  the  view  of  Mr.  Wordingham  himself,  as 
we  pointed  out  last  year  ;  but  we  did  not  then  raise  any 
objection  to  his  re-election,  because,  in  our  opinion,  the 
exceptional  conditions  which  justified   it  wer«  fulfilled — he 
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had  put  forward  a  lengthy  programme  of  reforms,  and  had 
been  so  successful  in  attaining  the  realisation  of  some  of 
them  that  we  thought  it  highly  desirable  that  he  should 
be  enabled  to  continue  the  good  work.  Our  opinion  has 
been  amply  \indioated  by  the  further  crop  of  useful 
innovations  for  which  he  has  been  largely  responsible  during 
the  past  year,  to  which  we  hope  many  others  will  be  added 
during  the  reniaitider  of  the  session.  Let  it  not  be  for- 
gotten that  JIi'.  Wordingham  was  the  author  of  that  epoch- 
making  declaration  of  policy  to  which  we  would  have  every 
President- Elect  subscribe  :  "  /  do  not  think  there  Is  an// 
matter  affecti7i(i  the  deciriral  industri/  which  ix  not  tlie 
business  of  the  Institution  " — a  priceless  saying. 

The  forward  movement  in  the  engineering  institutions 
in  general  is  at  all  times  exceedingly  slow,  and  we  cannot 
afford  to  let  slip  any  source  of  motive  power  for  the  sake  of 
conforming  to  a  rule  ;  but  the  exception  and  the  rule  have 
become  interchanged,  and,  in  our  opinion,  it  is  time  to 
restore  the  normal  state. 

With  new  blood  on  the  Council,  and  the  representation 
of  up-to-date  ideas  regarding  the  conditions  in  the  profes- 
sion and  industry,  it  may  well  be  that  the  time  is  appreciably 
nearer  when  every  electrical  engineer  will  be  able  to  look  to 
the  Institution  as  his  guiding  star,  and  to  obtain  therefrom 
inspiration  which  will  enable  him  at  once  to  carve  out  his 
own  career  successfully  and  to  advance  the  prospeiity  of  the 
country. 


GERMAN    INDUSTRY    ON     THE 
ROAD    TO    RUIN. 


A  REMARKABLE  Statement  has  just  been  made  on  behalf  of 
the  Slemens-Schuckert  Co.  in  order  to  inform  the  workmen 
and  staff  and  the  industry  in  general  of  the  economic 
prospects  of  the  undertaking,  so  as  to  induce  the  labour 
interests,  if  possible,  not  to  allow  this  great  concern  to  go 
to  ruin,  together  with  themselves  as  employes.  The  state- 
ment, which  is  made  by  Herr  C.  F.  von  Siemens,  and  is 
addressed  to  the  men  who  returned  from  the  front,  is  also 
specially  noteworthy  from  the  fact  that  it  throws  light 
on  the  work  carried  out  by  the  company  during  the  war, 
and  also  on  the  capital  held  in  countries  not  allied  with 
Germany. 

The  statement  first  deals  with  the  work  accomplished 
during  hostilities.  It  is  mentioned,  for  instance,  that, 
apart  from  having  embarked  upon  the  manufacture  of 
fuses,  ai"ms,  and  shells,  the  company  was  engaged  to  an 
increased  extent  in  its  o\ra  particular  branches.  These 
comprised  the  construction  of  wireless  stations,  the  exten- 
sion of  the  company's  high-speed  telegi'aph  system,  the 
improvement  of  the  method  of  transmitting  orders  on  ships, 
the  technics  of  U-boats,  of  which  97  per  cent,  were 
equipped  on  the  Schuckert  system  (electrical  control)  ;  the 
development  of  substitute  materials  (zinc,  iron,  in  replace- 
ment of  copper,  substitutes  for  rubber  and  gutta-percha, 
and  the  production  of  nitrogen) ;  experiments  with  new 
and  gigantic  aeroplanes  of  a  size  hitherto  unknown,  and  the 
construction  of  a  faultless  rotary  motor  having  an  efficiency 
superior  for  its  weight  to  that  of  all  others.  Coming  to  the 
question  of  the  turnover,  it  is  stated  that  70  per  cent,  of 
the  value  in  191 7  consisted  of  electrical  manufactui'es  and  only 
oO  per  cent,  of  non-electrical  war  material.  The  number 
of  workmen  increased  during  the  war  from  57,357  to 
(54,124.  During  the  four  years  the  voluntary  payments 
made  on  behalf  of  the  workmen  and  staff  amounted,  on  the 
rough  pre-war  conversion  basis  of  20  marks  to  the  pound 
sterlinsr,  to  £3,500,000.  whilst  the  wages,  salaries,  and  war 
bonuses  reached  £28,000,000  in  the  same  period  of  years. 
On  the  other  hand,  the  profits  allocated  to  the  shareholders 
and  partners  only  totalled  £2,625,000.  The  value  of  the 
turnover  advanced  from  £25,000,000  in  1913  to 
£42,500,000  in  1918.  The  amount  formerly  paid  for 
coal  in  Siemenstadt  was  £75,000 ;  it  is  now  £275,000  ; 
for  gas  it  was  £27,500,  as  compared  with  £75,000  at  pre- 
sent ;  whilst  the  prices  paid  for  copper  and  dynamo  iron 


are  now  five  times  greater  than  formerly,  tin  and  oil  are  ten 
times  higher,  and  insulating  material  is  50  times  greater 
in  cost  than  previously. 

The  statement  then  raises  the  question  of  the  capital 
which  the  Siemens-Schuckert  group  already  had  invested  in 
hostile  countries  prior  to  the  war.  According  to  Herr  C.  V. 
von  Siemens,  the  capital  amounted  to  fO, 150,000,  and 
how  much  of  this  can  be  recovered  cannot  be  seen  at 
the  present  time.  In  Russia  alone  it  is  probably  certain 
that  a  sum  of  £2,250,000  is  lost  ;  the  number  of  workers 
there  has  declined  from  5,000  to  100,  "  notwithstanding 
the  most  strict  laws  for  the  maintenance  of  working  and 
against  dismissals."  On  the  other  hand,  an  amount  of 
£1,700,000  was  invested  in  England,  and  this  had  been 
expropriated.  The  value  had  been  deposited  with  the 
English  Government,  and  it  was  to  be  hoped  that  it  would 
not  be  set  against  English  demands.  In  that  event  it 
appeared  to  be  more  than  questionable  whether  compensa- 
tion could  be  obtained  from  the  German  (iovernment.  The 
sum  invested  in  the  works  in  France  was  £350,000,  and 
this  ceased  to  be  operative  a  long  time  ago,  as  the  machinery 
had  been  removed  and  the  buildings  served  the  purpose  of 
storage  sheds.  In  addition  to  these  cases,  there  were  also 
losses  in  Italy,  Portugal,  Rumania,  and  all  other  enemy 
countries. 

The  present  situation  of  the  works,  it  is  declared,  is 
such  that  the  deliveries  of  manufactures  have  very  con- 
siderably declined.  As  compared  with  the  average 
monthly  output  \vi§  the  year  191 7- 18,  the  production  in 
October,  1918,  receded  by  13  per  cent.  :  and  in  November, 
by  40  per  cent.  It  is  submitted  that  neutral  countries  are 
deterred  from  placing  orders  with  the  Siemens-Schuckert 
group  through  this  diminution  in  efficiency,  the  doubt 
concerning  labour  conditions,  and  the  consequential  lack 
of  certainty  respecting  the  time  of  delivery  ;  and,  as  an 
instance,  mention  is  made  of  the  loss  of  an  order  for 
Denmark,  although  the  price  quoted  was  lower  than  that 
of  neutral  competitors.  If  a  disposition  and  readiness  to 
work  did  not  soon  return,  Herr  von  Siemens  remarked,  all 
of  them  would  be  ruined,  especially  as  they  would  have 
to  reckon  with  much  keener  competition  on  the  part  of 
England,  as  well  as  of  neutral  industries  which  had  been 
strengthened  during  the  war. 


In  view  of  the  known  scarcity  of  every 

Important        j^j^fj  ^f  manufactured  article   in   Greece 

Exhibition  at       ^    ^      neighbouring    markets,    solid 

Athens.  ,      .  ,  "  ^,  .  , 

busniess  ought   to   result   to   nrms    who 

make  an  adequate  representation  at  the  forthcoming 
exhibition  in  Athens  of  British  manufactures.  The 
exhibition  is  the  outcome  of  the  visit  paid  to  this  country 
last  autumn  by  a  number  of  Greek  business  men,  and  of  the 
subsequent  examination  of  the  trading  position  in  Greece 
which  was  made  by  the  commercial  representative  there  of 
the  Federation  of  British  Industries  (Major  E.  Kennard). 
It  is  to  be  of  the  type  which  ought  to  appeal  to  the  British 
manufacturer, ~who  is  accused,  with  some  justification,  of 
being  at  times  too  prone  to  hesitate  at  any  expenditure 
until  "he  can  see  an  immediate  and  highly  profitable  return. 
It  is  to  be  a  purely  sellinf/  exhibition.  In  Major 
Kennard's  opinion,  every  exhibitor  who  can  guarantee  imme- 
diate, or  at  all  events  quick,  delivery  in  bulk  to  the  samples 
which  he  exhibits,  will  not  only  pay  his  expenses,  but  will,  j 
make  a  very  large  and  immediate  profit,  without  undue 
expense  or  risk.  It  is  hoped  to  attract  traders  from  Turkey, 
the  Balkans,  and  Asia  Minor.  In  all  these  countries  there  i 
is  gi-eat  scope  for  electrical  and  other  engineering  enterprise. 
In  Greece  itself  the  proposed  commercial  development  of  tl 
the  military  railway  between  PirtEus  and  Salonica  gives  promise 
of  new  industrial  activities,  with  their  resultant  openings  for 
British  trade.  The  country  is  said  to  possess  G6,000  H.?.  in 
water-power,  only  just  over  e,000  H.P.  of  which  has  yet 
been  utilised.  There  is  talk  of  many  new  lines  of  manu- 
facture and  much  extension  of  existing  lines  in  PiraBUS, 
Salonica,  and  other  industrial  centres,  particularly  in  the 
direction  of  shipbuilding.     Altogether  the  opportunity  looks 
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an  exceedingly  favourable  one.  The  demand  for  goods  is 
wide  and  insistent,  tlie  customer  is  favourably  disposed 
towards  tbe  British  supplier,  the  money  is  there  all  right, 
and  the  Federation  shows  an  easy  way  of  getting  the 
business  through  the  medium  of  its  exhibition. 

The  Greek  Government  has  lent  for  the  purpose  the 
"  Zappeion  "  building,  close  to  the  centre  of  Athens,  and 
nearly  a  third  of  the  available  space  was  taken  up  within 
four  weeks  of  applications  being  in^-ited.  It  is  said  that 
nearly  all  the  most  important  branches  of  British  manu- 
facture are  represented  already.  However,  an  annexe  is 
being  constructed  on  land  adjoining  the  Zappeion — also  lent 
by  the  Government — where  the  larger  exhibits  can  be  housed. 
There  seems  an  excellent  chance  of  making  Greece  a  steppmg- 
stone  to  the  trade  of  the  Balkans  and  Levant. 


ELECTRICAL     ENQINEERINQ 

RECONSTRUCTION  :     THE     RIGHT     MEN     IN 

THE     RIGHT     PLACES. 


Bt  D.  S.  MUNRO,  M.I.E.E. 


Au  important  addition  to  the  numerous 

_,    .  ,  ,/   .,      ,     reports  on  the  national  scheme  is  sum- 
Electricity  Supply.       ^  ,.^-       X-     ..•       •  T* 

marised   on   p.    42;j   of    this    issue.     It 
embodies  the  opinions  of  the  chairmen  of  the  Sections  of 
the  Advisory  Council  to  the  Ministry  of  Reconstruction,  and 
deals  with  the  administrative  aspect  of  the  subject.     It  is 
interesting  to  note  that  not  one  of  the  chairmen,  so  far  as 
we  know,   is    associated   with    electricity   supply   in   this 
country,   though   the   three    titled   gentlemen   are  closely 
'  connected  with  electrical  undertakings  abroad. 
.      The  main  question  that    was    submitted   to   them   was 
"  whether  electric  power  should  be  generated  on  a  national 
'  system,"  and  if  so,  under  what  conditions.     The  reference 
might  have  been  more  intelligibly  framed,  but  apparently 
the    chairmen    understood    it,    for     they    unhesitatingly 
I  answered  in  the  affirmative,  though  they  found  fault  with 
'i  the  system  of  administration  recommended  by  the  Board  of 
:'  Trade  Committee  on  Electric  Power  Supply.     Sir  Clarendon 
Hyde  dissented  from  the  principle  of  compulsory  purchase 
;  of  existing  undertakings,  and  Mr.  W.  L.  llichens  funda- 
mentally disagreed  with  the  report. 
The  chairmen,  all  not^d  men  of  business,  recommended 
\  a   national   unified   system    under    State    regulation,    and 
largely  financed  by  the  State  ;    and   we    are  very  glad  to 
see    that     they     add     that    it    should    be    framed     and 
administered  on  a  commercial  basis,  not  upon  Civil  Service 
;  lines.     This  is  a  matter  of  the  very  first  importance.     As 
;  we  all  know  only  too  well,  the  telegraph  system  in  Government 
hands  was  established  on  Civil  Service  lines,  with  unfortunate 
results  from  the  point  of  view  of  profit  and  loss  :    it  is 
controlled   nominally   by   a   Member   of   Parliament,    but 
actually  by  a  permanent    Secretary,  and   the   engineering 
department,  with  a  technical  staff  of  first-class  quality  and 
1    undoubted  efficiency,   is  subordinated  to  an  executive   of 
purely  clerical  character,  so  that   even   the   Engineer-in- 
Chief  himself  can  perform  no  administrative  act  on  his  own 
authority.     Now  the  telephones  have  been  incorporated  in 
the  same  paralysing  system,  with  the  inevitable  result  that 
h\  degi'ees  all  initiative  will  be   dried  up   and  we  shall 
follow  in  the  wake  of  other  nations  where  we  used  at  least 
to  hold  our  own.     Above  all,  let  the  national  electricity 
j    supply  system  be  preserved  from  such  a  fate  ! 

The  chairmen  agreed  that  generating  plant  and  main 
ti-tiismission  lines  should  be  nationalised,  but  that  distri- 
bution might  be  left  in  the  hands  of  existing  agencies  ; 
they  would  enlarge  the  Electricity  Board  to  six  members, 
and  give  it  full  authority,  while  the  schemes  which  it 
:levi8ed  would  be  carried  oiit  by  an  "  Operating  Executive." 
It  is  fairly  safe  to  surmise  that  the  Electricity  Bill  which 
is  so  eagerly  awaited  will  be  cast  on  some  such  lines,  and 
:o  our  mind  the  suggestions  of  the  Council  make  for 
'tticiency  and  celerity,  leaving  the  Board  free  to  deal  with 
:be  broad  principles  while  the  Executive  translates  them 
iito  practice.  The  urgency  of  the  matter  is  emphasised  in 
-lie  report— but  it  has  been  emphasised  for  many  months  ; 
■vhen  will  the  machine  begin  to  move  ? 

Since  writing  the  foregoing  we  learn  that  by  an  amend- 
ment in  Committee  the  control  of  electricity  supply  has 
if    3een  withdrawn  from  the  Transport  Bill. 


During  the  recent  war  our  national  resources  of  skill  and 
experience  were  woefully  misapplied.  So  much  had  to  be 
done,  and  there  was  so  little  time  to  do  it  in  !  No  organ- 
isation existed  for  putting  the  skilled  man  where  his  skill 
w-ould  be  most  useful.  Gur  great  engineering  societies 
could  have  done  a  great  work  in  this  respect,  but  they  were 
not  asked.  Occasionally  they  were  appealed  to  for  men  for 
certain  work,  and  at  once  responded  ;  but  the  men  put 
forward  were  seldom  given  government  employment  com- 
mensurate with  their  knowledge  and  capacity.  They  were 
lucky  if  they  were  ranked  only  below  their  youngest 
apprentices  ;  usually  their  departmental  chiefs  had  been 
something  even  more  inappropriate  in  pre-war  days. 

If,  before  the  war,  Britain  did  not  stand  first  among  the 
nations  in  the  commercial  exploitation  of  electricity 
throughout  the  world,  it  was  easily  first  in  scientific 
imagination  and  in  inventive  resource.  Both  in  the  war- 
army  and  outside  it  the  country  possessed  great  resources 
of  capable  men,  some  highly  trained  in  the  schools,  and 
many  in  the  practical  applications  and  development  of 
electrical  and  kindred  branches  of  engineering.  Our  army 
methods  in  the  generation  and  distribution  of  electricity  for 
lighting  and  other  purposes  were  as  crude  and  wasteful  as 
those  of  the  Germans  were  efficient.  Yet  all  the  time 
there  were  in  our  armies  hundreds  of  men  who  could 
have  remedied  this.  If  the  army  secured  a  first-class 
electrical  workman,  he  was  as  likely  as  not  to  find 
himself  an  officer's  servant,  or  in  any  other  position  where 
his  special  knowledge  was  wasted. 

One  has  heard  it  stated  as  an  example  of  German 
cuteness,  that  they  could  pick  up  our  field  telegraph 
messages.  Of  course,  in  the  earlier  years  of  the  war,  our 
field  telegraph  systems  were  so  designed  as  simply  to  ask 
for  this.  In  an  army  signalling  lecture  book,  the  familiar 
"  Lineman's  "  or  "  Britannia  "  joint  was  described  as  the 
"German  joint."  But  it  is  needless  to  multiply  minor 
instances  of  a  state  of  affairs  which  was  notorious. 

Now  that  this  country  is  entering  upon  the  period  of 
reconstruction  after  the  war,  most  of  the  skilled  men  will  be 
absorbed  back  into  civil  industry,  where  they  will  sooner  or 
later  find  their  level.  With  national  reconstruction 
schemes,  government  departments  will  have  much  to  do. 
These  departments  will  require  big  technical  staffs,  and 
these  must  be  carefully  selected  if  things  are  to  go 
smoothly.  Some  of  them  will  be  formed  from  war-time 
staffs,  and  for  these,  in  theory,  the  best  men  will  be 
retained,  the  others  being  released.  In  practice  this  is 
not  likely  to  be  so.  There  is  always  the  "  easy  supremacy 
of  patronage  over  merit."  The  men  chosen  to  lead  are 
likely  to  be  men  of  social  influence  rather  than  of  practical 
capacity.  They  will  at  best  be  selected  from  men  who 
find  themselves  at  the  head  of  large  business  concerns,  a 
position  usually,  if  not  always,  indicative  of  "  good " 
business  qualities. 

When  a  strong  man  is  at  the  head,  he  can  control  only 
by  a  rigid  system  of  procedure,  so  "  procedure "  will 
continue  its  tyrannical  and  paralysing  reign.  System  is  a 
good  servant,  but  a  bad  master.  So  long  as  the  executive 
staffs  consist  of  inferior  men,  strict  "procedure"  deter- 
mining every  act  may  be  necessary.  Thus  any  good  man 
here  or  there  will  be  so  occupied  and  manacled  by  rules  that 
all  initiative  and  personal  resource  are  eliminated.  The 
whole  staff  may  eventually  consist  of  those  who  can  move 
with  the  most  perfect  precision  as  the  red  tape  permits  and 
compels. 

To  lessen  this  inevitable  evil,  decentralisation  is  the  only 
sm-e  course.  '  The  kernel  of  the  case  for  Individualism  as 
against  Bureaucracy  lies  in  the  freedom  of  initiative  and 
the  variety  of  method  characteristic  of  the  former.  The 
danger  of  Individualism  is  that  men  who  have  acquired  the 
knack  of  obtaining  great  sums  of  money  for  their  schemes 
sooner  or  later  kill  off  or  absorb  all  competitors.  Great 
companies  and  combines  have  all  the  disadvantages   of 
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Bureaucracy  without  its  national  compensations.  And 
there  are  many  thin^  cjood  for  the  nation  iis  a  whole  which 
a  cfovernmcnt  may  do  but  no  comliine  would  attempt. 

Seeins;.  then,  that  we  are  about  to  witness  the  growth  of 
national  departments  of  engineering;,  it  is  of  vital  importance 
to  the  profession  to  consider  its  position  during  the  selection 
of  the  staff  and  afterwards.  The  question  may  be  considered 
from  two  aspects  : — 

1.  How  will  it  affect  engineers  generally — civil,  mining, 
mechanical  and  electrical  ? 

2.  How  can  the  government  be  assisted  to  choose  and 
get  the  best  men  for  their  various  jobs  of  all  grades  ? 

1.  Take  as  illustration  the  coining  great  changes  in 
electricity  supply.  Those  engineers  who  now  occupy 
salaried  posts  under  local  authorities  or  private  companies 
are  likely  to  fare  best.  Many  of  those  dis]ilaced  will  be 
absorbed  into  the  extended  local  distribution  plans  for 
power,  heating,  and  lighting,  and  will  remain,  therefore, 
with  their  present  employers.  Others  ^vill  be  appointed 
on  the  high-tension  cross-country  cables ;  and  the  great 
central  power  stations  should  easily  absorb  thfe  remainder,  as 
well  as  some  new  men.  If  any  are  left  out,  they  are  going 
to  be  recompensed. 

As  to  the  foreman  and  rank  and  file,  they  are  not  dealt 
with  in  this  article.  If  the  right  men  are  appointed  as 
chiefs  and  sub-chiefs,  good  workmen  will  speedily  find 
themselves  in  demand. 

It  is  the  local  consulting  engineers  who  may  find  them- 
selves most  seriously  displaced.  When  the  schemes  were 
first  mooted,  and  the  support  of  engineers  generally  was 
appealed  for,  promises  were  made  that  vested  interests 
would  not  be  neglected,  but  rather  improved.  But  when  a 
government  is  about  to  spend  public  money,  it  is  almost 
compelled  to  employ  those  consulting  men  who  have  a 
national  reputation.  If  they  propose  to  act  anywhere  under 
the  guidance  of  a  man  of  merely  local  repute,  their  schemes 
are  more  open  to  parliamentary  criticism.  It  is  hardly 
permissible  to  suggest  that  those  consulting  engineers 
whose  commercial  instincts  have  enabled  them  to  build 
up  a  very  big  business,  and  who  strongly  desire  to  further  its 
interests,  might  be  prejudiced  unconsciously  against  all 
proposals  other  than  their  own. 

Yet  there  remains  a  possibility  that  government  activities 
may  have  this  usual  result,  that  *'  to  him  that  hath  shall  be 
given,  and  from  him  that  hath  not  shall  be  taken  away 
even  that  which  he  hath."  Yet  many  of  the  provincial 
consulting  engineers  dealing  with  water  power,  electric 
generation  and  distribution,  coal  and  steam  economy,  and 
the  like,  are  the  very  best  men  in  the  country  in  their  special 
branches.  Apart,  therefore,  from  the  question  of  fair  play 
to  the  men  themselves,  it  is  to  the  general  interest  of  the 
country  that  these  engineers  should  be  employed  upon  the 
working  out,  erection,  and  maintenance  of  sections  of 
the  government  schemes.  The  claims  of  local  men  assume 
farther  importance  where  nationality  enters  into  the 
matter.  A  Scottish  engineer,  let  ns  say,  who  has  for  many 
years  been  preparing  local  public  opinion  for  such  develop- 
ments as  those  now  contemplated,  and  who  has  hopefully 
gathered  data  and  surveyed  possibilities,  is  not  likely  to 
enjoy  seeing  the  entire  matter  handed  over  to  some  excellent 
and  influential  London  gentleman,  the  while  his  whoje 
normal  local  field  pf  work  is  destroyed  by  the  new 
arrangement. 

Take,  as  an  example,  the  Coal  Controller's  war  economy 
methods.  It  was  a  wise,  and,  indeed,  necessary  thing  during 
war  time  to  give  free  advice  in  detail  to  steam  users  as  to 
how,  by  saving  coal,  they  could  save  themselves  hundreds, 
perhaps  thousands,  of  pounds.  But  now  that  war  is  over, 
ought  not  government  action  to  be  restricted  to  putting 
pressure  on  these  steam  users,  compelling  them  to  economise 
coal,  leaving  them  to  employ  the  expert  assistance  of  those 
independent  engineers  who  are  now  very  slowly  rebuilding 
the  practice  which  they  temporarily  abandoned  for  more 
urgent  and  direct  war  service  ?  These  remarks  apply  also 
to  water-power  development,  light  ?igricultural  railway  work, 
and  other  schemes. 

The  lessons  of  such  considerations  as  have  been  men- 
tioned may  be  summed  up  as  follows  : — («)  Centralisation 
and  uniformity,  good  and  useful  as  these  are.  must  not  be 
nverdone.     A  central  department  having   settled    upon    a 


general  national  scheme,  should  either  appoint  established 
local  consulting  cngi Heel's  to  investigate,  report  upon,  and 
(with  necessary  moditirations,  if  any)  superintend  sections 
of  the  scheme  ;  or  they  should  create  or  empower  district 
authorities  to  undertake  them,  leaving  these  authorities  to 
employ  consultants,  jireferably  more  or  less  local,  (h)  Those 
consulting  engineers  who  desire  to  be  employed  upon 
sections  of  the  work  should  have  their  claims  carefully 
considered  by  a  government  sub-department  entrusted  with 
the  duty. 

Some  such  policy  as  the  foregoing  would  not  only  be  fair 
to  established  interests,  and  provide  an  experienced  body  of 
assistants  to  secure  economy  and  efficiency  through  their 
knowledge  of  local  needs  and  conditions,  but  it  would 
smooth  away  many  possible  sources  of  future  friction  in 
arranging  with  local  authorities. 

2.  How  to  assist  the  government  to  select  the  best  men. 
Those  who  have  temporarily  worked  in  government  employ, 
know  that  the  methods  of  selection  were  very  faulty.  They 
seem  excellent  on  paper,  but  did  not  always  work  ^vell  in 
practice. 

The  method  herein  advocated  is  that  engineers  be  selected 
with  the  help  of  the  engineering  institutions,  but  not  solely 
or  even  chiefly  through  their  general  councils.  For  work 
in  each  district,  the  district  sections  of  these  institutions 
should  be  consulted,  and  even  these  should  avoid  the 
•awkwardness  .of  provisionally  choosing  men  from  around' 
their  own  table  by  asking  members  generally  to  suggest 
names  or  to  send  in  their  own  names  as  candidates  if  they 
desired  the  class  of  work  offered.  Thus  for  this  purpose 
also,  is  suggested  reduction  of  the  rigidity  of  centralisation. 

Later  on,  when  contractors  have  to  be  appointed  to 
undertake  work,  contracts  ^Iso  ought  not  to  be  made  too 
large.  To  save  trouble  by  letting  large  inclusive  contracts, 
is  to  cancel  the  utility  of  thousands  of  those  contractors 
who  are  the  very  best  in  the  country.  When  competition 
is  confined  to  one  or  two  of  the  great  contracting  combines, 
the  prices  are  apt  to  be  high  and  the  work  moderately  good. ' 
In  any  case,  openings  are  provided  for  nepotism  and  a  con- 
dition of  things  which  calls  for  legislation  against  com- 
bines, and  eventually  for  nationalisation  as  a  remedy 
against  the  intolerable  evils  which  we  have  helped  to 
create. 

The  modern  tendency  is  towards  the  creation  of  over- 
swollen  commercial  Frankensteins.  All  the  good  that  these 
can  effect  in  extension  of  trading  is  due  to  their  ready 
access  to  the  money  market.  That  advantage  can  be 
obtained  otherwise  if  government  reorganises  the  banking 
facilities  of  ordinary  trade.  As  things  are  now  shaping, 
the  nation  is  building  up  new  tyrannies  of  more  unassailable 
privilege.  Even  the  good  and  great  Reconstruction  Schemes 
may  be  moulded  into  machines  for  the  further  aggrandise- 
ment of  select  coteries.  The  workers'  unions  may  disappoint 
.some  of  these  expectations — they  are  likely  to  do  this  so  far 
as  national  benefit  is  concerned.  When  great  industries 
are  nationalised,  their  special  workers  have  the  unfair  triple 
weapon  of  vote  and  strike  and  "  go  easy."  Already  we  find 
the  miners  claiming  beforehand  all  the  prospective  benefits 
of  Reconstruction  in  getting  and  using  fuel.  If  all  follow 
this  road,  we  enter  the  land  of  universal  and  unceasing  dis- 
union and  strife.  The  wise  alternative  is  a  controlled 
individualism,  and  a  public  opinion  alert  for  the  interests  of 
all  classes,  even  of  the  unfortunate  middle  class,  the  geese 
that  laid  the  golden  eggs  hitherto.  If  we  must  have 
nationalisation,  let  us  avoid  its  more  immediate  and  obvious 
disadvantages  and  injustices.  It  is  as  a  small  contribution 
towards  this  end  that  one  has  ventured  to  offer  the  foregoing 
suggestions. 

In  conclusion,  is  it  archaic  to  desire  the  revival  of.  the 
old  and  tried  influences  for  the  improvement  of  ])ersonal 
character  and  the  old-fashioned  virtues  of  plain  living, 
high  thinking  and  hard  working  ?  Kothing  else  will  ever 
bring  peace  and  happiness  to  any  man  or  to  any  country.   ', 


■■    i 

1 
Exports  to  German  Austria  and  Poland. — The  B.  of  .T.  | 

gives  notice  in  the  London.  GaxHe  of  April  4th.  of  general  licftno*  j 
in  connection  with  the  resiimption  of  trade  with  the  aJw**, 
oonntries,  under  certain  restriotionn.  ii    '' 
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THE  LIGHTING  OF  PUSEY  HOUSE  CHAPEL,  OXFORD. 


PusEY  House  comprises  four  blocks  on  the  quadrangle 
principle.  The  chapel  forms  the  north  wing,  and,  with 
portions  of  the  east  and  west  wings,  since  completed,  was 
the  first  to  be  built  and  electrically  lighted.  The  lighting 
•of  the  chapel  was  finished  early  in  November,  1914. 
Current  is  taken  from  the  100-volt  D.C.  supply  mains  of 
the  Oxford  Electric  Tiighting  Co.  ;  the  mains  enter  the 
east  wing  on  the  sround  floor  in  one  of  the  sacristies  near 


There  is  also  a  separate  power  supply  at  the  same  point 
of  entry  for  the  organ,  accelerator  pump  and  ventilating 
system  ;  the  power  is,  of  course,  separately  metered  and 
controlled,  and  kept  quite  distinct  from  the  lighting. 

The  whole  of  the  wiring,  including  the  sulD-maiu  cables, 
whether  for  power  or  lighting  (with  the  exception  of  the 
sub-main  to  the  west  wing,  which  is  lead-covered  and 
laid  solid  in   bitumen   in  the  quadrangle),  is  carried  out 


"'^FlG.ll. — Concealed  Lightins  Fittings  in  the  Chancel, 
,  Looking  Westwards. 


Fig.  2. — Fhe  Chancel  Photographed  by  Electric  Light, 
Looking  Eastwards. 


Flo.  3. — Concealed  Lighting  Fittings  in  the  Nave, 
Looking  Westwards. 

the  main  entrance  in  St.  Giles  Street.  They  terminate  in 
the  usual  fuse-boxes  and  meter  of  the  supply  company,  from 
which  they  are  comiected  through  an  ironclad  d.p.  main- 
switch  fuse  to  an  ironclad  main  switchboard  provided  with 
six  main  circuits,  each  controlled  by  interlocked  d.p. 
switches  and  fuses.  The  sub-mains  run  from  the  latter 
into  ironclad  fuseboards  in  convenient  positions  in  the 
different  blocks,  and  the  circuit  wires  radiate  direct  from 
these  boards  to  the  lamps,  &c. 


Fig.  4. — View  op  the  Nave.  Photographed  by  Electric 
Light.  Looking  Eastwards. 

in  solid-drawn,  galvanised,  screwed  steel  conduits,  forming 
with  the  ironclad  boards  (most  of  which  are  recessed  in 
walls  and  covered  with  special  oak  doors,  so  that  they  are 
completely  hidden),  boxes,  &c.,  a  mechanically  and  elec- 
trically continuous  system,  earthed  at  frequent  intervals. 
No  ceiling  roses  or  wood  blocks  of  any  description  are 
used.  All  switches  are  mounted  inside  galvanised  iron 
boxes,  in  most  cases  recessed  in  the  walls,  with  only  the 
antique  brass  covers  and  dollies  showing. 
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The  lights  in  the  cloisters,  passages,  corridors,  staircases, 
and  in  many  of  the  rooms  (library,  lecture  halls)  are  con- 
trolled by  two-way  switches,  and,  in  certain  cases,  inter- 
mediate switches  as  well,  so  that  no  matter  where  one  goes, 
the  passage  of  approach  can  always  be  lighted,  and  the 
lights  in  the  corridors  or  passages,  Xc,  in  the  rear  can  be 
extinguished.  In  this  way  considerable  economy  is  obtained, 
and  the  system  has  given  great  satisfaction. 

Of  course,  the  whole  of  the  conduit  system  is  concealed. 
The  conduits,  where  they  pass  in.  the  heating  trench  or 
along  the  passage  ways  in  close  proximity  to  the  heating 
pipes — and  practically  everywhere  these  runs  had  to  be 
followed  in  the  lighting  of  the  chapel — are  all  covered  with 
asbestos  tubing,  to  prevent  excessive  differences  of  tempe- 
rature arising,  and  to  eliminate  the  possibility  of  condensa- 
tion troubles.  This  plan  has  been  highly  successful.  The 
hot-water  pipes  are  not  lagged,  as  the  heat  radiated  from 
them  forms  part  and  parcel  of  the  general  heating  system. 

Illumination. — The  Chapel  is  illuminated  by  concealed 
lights  from  the  west  window  jaiiilis  on  the  north  and  south 
walls,  in  special  lanterns  (see  figs.  1  to  4). 

In  the  nave  the  lamps  in  each  lantern  are  arranged  in 
two  horizontal  rows  at  right  angles,  and  in  the  chancel  in 
one  vertical  row,  and  in  each  case  the  direction  of  a  lamp 
can  be  altered  in  both  the  vertical  and  horizontal  planes. 

J^^ave. — On  the  north  side  there  are  five  lanterns,  each 
containing  four  "  Axial "  lamps,  frosted,  but  no  opal 
reflectors.  Two  of  the  lamps  are  60-watt,  and  two 
30-watt.  On  the  south  side  there  are  only  four  lanterns, 
owing  to  the  organ,  and  one  of  the  lanterns  contains 
only  three  lamps,  which  in  this  case  are  each  tJO-watt : 
otherwise  they  are  identical  with  those  on  the  north  side. 

Total 9  lanterns 

^''-P^  ^«{}6  30:::tt}=^.'>20  watts. 

Floor  area 1,892  sq.  ft. 

Efficiency 0'856  watt  per  sq.  ft. 

Heisrht  of  lanterns  above  floor     ...     17  ft.  1  in. 

Chancel. — There  are  three  lanterns  on  the  north  side,  each 
containing  three  30-watt  clear  "Axial"  lamps  with  opal 
reflectors  ;  two  lanterns  on  the  south  side,  ditto. 

The  passage  beneath  the  gallery,  from  which  access  is 
obtained  either  to  the  chancel  or  nave,  is  lighted  by  two 
white  alabaster  bowl  ceiling  fittings,  each  with  one  (50- watt 
clear  "  Aiial  "  lamp,  and  the  light  from  these  two  fittings 
partially  illuminates  the  first  portions  of  the  choir  stalls  at 
this  end. 

Total       r,  lanterns. 

Lamps     ...     1j1^2    eO-T'H^'^^^^'- 
Floor  area  1,180  sq.  ft. 

Efficiency  0-483  watt  per  sq.  ft. 

Height  of  lanterns  above  floor     11  ft.  10  in. 

The  lights  in  the  chapel  (nave  and  chancel)  are  controlled 
by  switches  centralised  in  one  large  galvanised  box,  recessed 
in  the  wall  of  the  cloister  under  the  tower  by  the  entrance 
to  the  passage  beneath  the  gallery.  The  cloister  is  on  the 
south  side  of  the  chapel. 

The  electrical  work  was  entirely  carried  out  by  Messrs. 
Hill,  Upton  &  Co.,  electrical  contractors,  of  Oxford,  to  the 
specifications  and  plans  of  Mr.  H.  (}.  Solomon,  M.I.E.E., 
consulting  engineer,  London,  and  under  his  supervision. 
They  also  supplied,  in  accordance  with  Mr.  Solomon's  require- 
ments, the  special  lanterns,  the  effect  of  which,  as  shown 
by  the  accompanying  illustrations,  is  to  illuminate  the  nave 
and  chancel  most  efficiently,  whilst  the  source  of  light  is 
wholly  concealed  from  the  congregation.  This  is  not  an 
example  of  indirect  illumination,  but  of  direct  illumination 
scientifically  planned — attaining  the  desired  result  with  a 
remarkably  small  expenditure  of  power. 


THE     APPLICATION     OF     STANDARDS. 


ijy  m.vjor  e.  .V  i*i:lls.  h.e. 


Sodinm    as    a    Copper    Substitute.  —  Before  the   war 

experiineuts  h:ui  been  ma'lti  i  i  Gtrmany  irith  sodium  as  a  sub- 
stitute for  copper  electrical  C'ludiictor-f.  Tlie  metal  is  obtained  by 
electrolysis,  aud  ihe  difficulties  that  had  to  be  overcome  were  its 
low  meltingr  point  (at  90°  C),  and  the  impossibility  of  usini;:  it  in  the 
open  air.  These  difficulties  were  surmounted  by  using  sodium  in 
a  fluid  state  and  filling  thin-walled  iron  pipes  with  the  fluid.  In 
the  opinion  of  the  Zeitiing  far  Bleckindiidrie.  this  opens  up  a  new 
way  for  German  industry  to  make  itself  independent  of  foreign 
copper,  inasmuch  as  sodium  can  be  obtained  cheaply  from  the 
inexhaustible  stores  contained  in  German  beds  of  rock  salt. 


Axv  work  which  ha.s  to  be  carried  out  with  accuracy  must 
be  performed  witli  strict  regard  to  some  predetermined 
measurement.  Tims,  in  "  Scientific  Management,"  to  get 
the  perfect  inter-relation  of  men,  machinery,  and  industrial 
effort,  it  is  necessary  to  have  some  predetermined  standard 
which  will  form  the  basis  upon  which  the  efficiency  of  any 
industrial  operation  may  be  calculated.  To  facilitate  the 
determination  of  standards,  ''  Work  Instruction  ('ards  "  may 
be  used,  setting  out  the  various  elements  of  a  complete 
operation  only,  but  as  soon  as  the  standard  is  fixed,  the  time 
allowed  for  each  of  these  must  be  entered  on  such  instruc- 
tion card,  so  that  the  operative,  when  he  receives  the  card, 
can  see,  after  his  first  few  attempts,  just  where  he  falls  short 
of  "  championship  form,"  and  also  the  elements  where  he 
loses  time.  When  introducing  the  standard  into  the  work- 
shop, the  wage  rate  should  be  carefully  adjusted  ;  at  the  same 
time,  it  is  necessary  to  provide  an  incentive,  so  that  the 
operati\"e  will  make  a  definite  effort  to  reach  the  standard. 
The  various  wage  systems  will  be  considered  in  a  later  article. 
The  incentive  should  be  such  that  an  additional  reward 
accrues  to  the  operative  if  he  exceeds  (iO  percent,  efficiency, 
as  if  this  figure  is  set  too  high,  after  a  few  failures,  the 
operative  becomes  discouraged,  and  will  put  forward  no 
further  efforts,  giving;  it  up  as  a  bad  job  and  something 
beyond  his  powers. 

When  introducing  any  alteration  into  a  shop,  it  will  be 
found  good  policy  to  commence  with  one  worker,  thus  pro- 
viding an  object  lesson  to  the  rest  of  the  operatives  engaged  • 
in  similar  work.  In  this  you  provide  ocular  proof,  which 
is  far  more  convincing  than  any  amount  of  talk.  Also,  the 
first  operations  tackled  should  be  those  which  will  be  to  the 
best  advantage  of  the  operative,  whilst  upsetting  the  existing 
condition  the  least. 

Never  try  to  hurry  at  this  stage,  nor,  in  fact-,  at  any  stage, 
of  the  process  of  introducing  "  efficiency  methods,"  as  < 
hurried  results  and  "jumped-at"  conclusions  often  spell 
disaster  and  the  discrediting  of  "  scientific  management " 
in  its  entirety.  Don't  expect  results  of  great  magnitude 
too  soon — a  big  change  is  not  healthy.  What  is  needed 
is  a  gradual  evolution,  not  revolution.  Kemember,  it  is 
essential  that  right  at  the  introduction  of  standards,  the 
worker  must  become  impressed  with  the  opinion  that  he  is 
getting  a  fair  deal ;  he  has  been  swindled  so  many  times  in 
the  past  that  it  is  only  by  dealing  with  the  whole  matter 
carefully  and  disinterestedly  that  the  best  results  can  be 
obtained.  Once  the  feeling  in  the  shop  is  sure  of  the  fact 
that  the  man  engaged  on  the  standard  job  is  being  very 
well  treated  by  the  management,  and  is  making  a  good 
thing  out  of  it,  then  all  haste  may  be  made  to  complete  the 
installing  of  standards  throughout  the  shop.  \)o  not 
hesitate,  once  the  workers  are  completely  receptive,  get 
your  standard-practice  instruction  cards  out  for  all  opera- 
tions ;  should,  however,  it  be  impossible  to  standardise 
some  new  or  changing  operation,  don't  allow  it  to  prevent 
you  from  standardising  the  rest  of  the  shop. 

In  the  worker  who  introduces  the  standard  by  exposition 
we  have  the  potential  instructor  in  standardised  methods, 
and  in  this  way  he  will  perpetuate  the  efficiency  of 
working  attained  by  himself  ;  the  increased  output  from  the 
rest  of  the  shop  will  soon  jn.stify  his  extra  pay.  This  is 
also  found  to  appeal  to  the  workers,  and  invites  their 
co-operation  generally,  as  the  efficient  workers  receive  their 
just  reward.  A  bonus  should  also  be  paid  to  the  foreman, 
according  to  the  number  of  men  working  under  him  who 
qualify  for  bonus  or  extra  pay  by  exceeding  an  efficiency  of 
60  per  cent.,  and  if  all  his  men  qualify,  an  additional  bonus. 
This  has  the  effect  of  changing  the  foreman  from  a  driver 
to  an  instructor  and  friend.  Of  course,  one  must  not 
expect  too  much  from  the  worker,  whose  interest  in  the 
success  of  the  firm  usually  finishes  at  the  pay  table. 

The  introduction  of  any  scheme  by  which  the  worker  gets 
rewarded  according  to   his   skill,  increases  the  pride  and  ! 
self-esteem  of  the  worker.     Also,  it  is  a  noticeable  point] 
that  one's  best  bonus  workers  invariably  provide  one  with  ] 
one's  future  overseers  and  managers,  and  even  although  at  i 
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first  they  do  not  trouble  much  about  the  firm's  prosperity 
80  long  as  they  get  their  pay,  there  comes  a  time  when  the 
thinking  men  among  the  workers  must  appreciate  that  the 
prosperity  of  the  firm  is  their  own,  and  that  any  scheme 
that  might  be  put  forward  that  did  not  benefit  both  employer 
and  employe  would  tend  to  destroy  democracy,  and  produce 
revolution.  For  prosperity  of  any  kind  not  based  on 
efficiency  is  an  edifice  on  an  unstable  foundation. 

To  encourage  a  feeling  of  interest,  it  is  a  good  idea 
to  show  in  "  graph  "  form  the  daily  or  weekly  progress  of 
the  shops,  thus  arousing  the  sporting  spirit  of  competition 
amongst  the  operatives.  It  often  occurs  that  operatives 
Have  to  be  educated  to  the  value  of  the  standard 
methods,  and  one  will  sometimes  find  that  a  man  who  is 
giving  bad  results  is  disregarding  some  apparently  small 
thing  on  the  instruction  card  ;  this  should  not  be  allowed, 
and  firmness  is  necessary,  especially  where  the  man  has  the 
support  of  his  foreman,  which  may  often  hapijen. 

Finally,  once  certain  of  your  standard,  stick  to  it,  and  as 
soon  as  the  operative  appreciates  the  value  of  standardised 
methods,  you  will  have  no  trouble  on  that  score.  Never  in 
a  single  instance  have  there  been  labour  troubles  at  a 
works  where  efficiency  methods  have  been  installed  on  good 
scientific  and  sympathetic  lines. 


THE     FULLER     UTILISATION     OF     TRAMWAY 
PLANT. 


By  GEO.  H.  HOOLE. 


At  the  present  time  very  little  goods  traffic  is  car- 
ried over  the  existing"  tramway  routes,  even  though 
in  some  towns  a  parcel  service  is  afforded.  The 
question  therefore  arises,  how  best  to  make  full 
use  of  the  existing  plant,  and  that  question  can 
only  be  effectively  answered  when  the  solution  pro- 
vides for  the  maximum  use  being  made  of  the  plant. 

Take  any  large  town,  and  it  will  be  found  that 
along-  the  majority  of  the  routes  there  are  ware- 
houses, mills,  factories,  and  workshops  of  every 
description  from  the  patent  medicine  manufacturers, 
who  send  their  goods  in  small  lots,  to  the  engineer- 
ing firm,  whose  consignments  are  the  heaviest. 
During  one  week,  taking  all  the  railway  companies 
into  account,  it  can  be  safely  stated  that  hundreds 
of  visits  are  made  to  these  warehouses,  &c.,  by 
railway  lorries  for  the  collection  and  delivery  of 
goods. 

It  is  for  the  tramway  companies  and  corporations 
to  provide  facilities  which  will  render  unnecessary 
these  visits  of  the  railway  lorries,  and  the  major 
portion  of  the  plant  necessary  to  meet  the  require- 
ment is  already  in  situ,  only  connecting  links  being 
necessary. 

The  different  goods  yards  of  the  several  railway 
companies  in  most  towns  are  central,  adjoining  a 
tramway  route,  and  advantage  should  be  taken  of 
that  fact  to  link  up  the  goods  yard  with  the  tram- 
way system. 

The  pi-oposal.  therefore,  I  wish  to  put  before  the 
readers  of  the  Review  is  stated  roughly  as  fol- 
lows: — 

1.  Each  railway  goods  yard  should  have  an  in- 
ternal tramway  system,  i.e.,  it  should  be  possible 
tQ  draw  up  a  goods  tramcar  or  freightcar  to  any 
of  the  warehouse  landing  stages,  and  also  to  run 
the  cars  alongside  of  the  railway  trucks  as  they 
stand  on  rail  in  the  sidings. 

2.  The  internal  system  mentioned  in  (i)  should  be 
linked  up  with  the  town  system. 

3.  Manufacturers,  &c..  along  the  several  routes 
of  the  tramwav  systenr  should  have  small  loop  lines 
connected  with  the  town  system  to  allow  of  the 
goods  tramcar  entering  that  loop  for  loading  and 
unloading  to  prevent  interference  with  the  town 
passenger  system. 

4.  The  goods  cars  should  be  worked  by  the  Cor- 
poration of  company,  and  not  by  the  separate  rail- 


way companies,  so  as  to  enable  the  collection  and 
delivery  of  goods  along  a  particular  route,  irrespec- 
tive of  by  what  railway  company  the  goods  have 
been,  or  are  to  be,  consigned. 

For  instance,  if,  say,  the  G.N.  Rly.  cannot  pro- 
vide a  full  car  load  for  delivery  on  one  route,  the 
car  would  complete  its  load  with  Midland  Railway 
goods,  and  so  on. 

5.  The  charge  made  against  the  separate  railway 
companies  could  be  agreed  to,  at  a  per-ton  rate, 
after  the  mean  distance  has  been  arrived  at.  The 
majority  of  warehouses,  &c.,  would  in  most  to\vn.'! 
be  within  a  three-mile  radius. 

6.  Advantage  should  be  taken  of  the  quiet  hours 
of  passenger  service  for  the  conveyance  of  known 
large  consignments. 

7.  Special  goods  tramcars  should  be  of  two  pat- 
terns, for  light  goods,  i.e.,  equivalent  to  the  ordi- 
nary lorry,  and  for  heax'y  goods. 

8.  The  heavy  goods  could  be  dealt  with  between 
the  hours  of  6  a.m.  and  8  a.m.,  whilst  the  light 
goods  service  could  be  maintained  throughout  the 
day. 

Take  as  an  example  the  number  of  lorries  run- 
ning every  morning  between  the  goods  stations 
and  the  markets.  Xow,  it  is  reasonable  to  assume 
that  the  tramway  goods  car  would  carry  twice  or 
thrice  the  load  of  a  horse-drawn  lorry ;  the  service 
would  be  quicker  and  a  considerable  saving  effected 
if  the  goods  tramcars  were  broug'ht  into  use;  the 
initial  cost  of  the  loop  into  the  market  would  soon 
be  covered. 

Further,  take  the  cases  of  firms  who  daily  use 
each  of  the  railway  companies,  Great  Xorthern, 
North-Eastem,  Midland.  Such  firms  would  not  re- 
quire separate  cars,  but  one  could  distribute  to 
each  of  the  railway  companies  those  goods  proper 
to  its  system. 

It  is  not  necessary  for  me  to  enumerate  the  many 
possibilities  which  underlie  the  proposal,  as  they 
will  be  apparent  to  any  student  of  organisation 
whose  attention  has  been  drawn  to  the  congested 
riature  of  our  streets,  a  congestion  entirely  due  to 
the  lack  of  organisation. 

The  present  absurd  system  of  collection  or  de- 
livery of  goods  results  in  three  or  four  lorries  being 
in  the  same  street  at  the  same  time — a  duplication 
of  serv'ice,  waste  of  labour,  and  capital  outlav. 

Such  a  system  would  result  in  the  following 
advantages : — 

1.  Quicker  distribution   and   deliven.-. 

2.  Saving  in  men,   horses,  and  lorries. 

3.  Facilitating  the  work  of  the  goods  yards  con- 
siderably consequent  upon  the  more  rapid  clearing. 

4.  The  work  at  manufacturers'  warehouses  would 
also  be  facilitated,  as  one  car  would  take  the  place 
of  several  lorries,  and  the  loading  of  the  car  would 
be  quicker  than  the  loading  of  three  lorries,  conse- 
quent upon  there  being  only  one  "  drawing  up  "  to 
the  stage  and  "  clearing  off,"  as  against  three. 

5.  Saving  of  stabling,  &c. 

Whilst  against  these  there  would  be:  — 

1.  The  cost  of  provision  of  cars. 

2.  The  cost  of  loops  and  internal  systems  of 
goods  yards. 

3.  The  cost  of  power. 

The  system  would  result  in  a  more  efficient 
method  of  distribution,  and  from  a  national  point 
of  view  this  is  very  essential;  a  subject  which  should 
be  exercising  the  brains  of  all  interested  in  the 
nation's  welfare. 

We  have  to  go  forward  in  peace  in  the  same  spirit) 
as  we  carried  on  the  war,  i.e..  we  have  to  win,  and 
we  cannot  win  with  an  effete  organisation. 


Coal  Tar  or  Coke  Oven  By- Products  (Returns)  Order. — 

The  Ministry  of  Munitions  has  suspended  the  operation  of  the  above 
order  as  from  April  4th,  1H19, 
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ELECTRIC     VEHICLE     PROGRESS. 


In  tlie  Msuch  issue  of  tbe  Electric  Vehicle  interesting  particu- 
l;irs  are  given  of  ;i  test  of  a  S-ton  Edison  electric  over  a  period 
of  four  weeks.  The  vclurJe  ran  over  some  of  the  worst  roads 
and  jiradients  in  and  around  Binniughani,  with  loads  at  times 
exceeding  two  tons.  The  weather  was  jxuticularly  bad,  and 
on  some  davs  there  was  snow.  The  foliowing  re-sults  are  of 
interest;  Total  working  time,  '2f>i)  hours;  total  load  trans- 
porttnl  M9.-i  tons:  distance  covered.  7lil.O  miles;  total  gross 
ton-miles  (weight  of  vehicle  plus  lo:\d),  -i.S'S);  average  miles 
per  hour  over  whole  working  period,  including  standing 
time,  3.34 ;  average  load  on  vehicle  over  total  distance 
covej-ed.  1.115  tons;  ampere-horns  per  vehicle-mile,  8.5.5; 
ampere-hours  per  ton-mile.  1.96;  units  per  vehido  mile,  in- 
cluding  batten-  losses,  0.825;    units   per  ton-mile,   on   same 
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Fig.  1.— An   Electric  Pole-carhyi.ng   Wagon. 


CORRESPONDENCE. 

Lettert  received  by  V4  after  5  P.M.  ON  Tuesday  cannot  appear  vmtil 
the  following  week.  Orrespond^nts  shmld  forward  thmr  comvmni- 
catimu)  at  the  earlieat  possibU  moment.  No  letter  can  he  puhluhed 
unless  we  have  the  writer's  name  and  address  in  our  /wssession. 


The  Re-settlement  of  OfTicers. 

In  recent  issues  of  the  Electrical  Knvrcw  several  letliTS 
have  appeaaxxl  undei-  the  htwling  of  "Re-settlement  of 
Officers."  Sui-ely  -Eed-up"  and  "  R.E.  Sapper"  aire  m.l. 
under  the  impression  that  the  fact  of  one's  having  held  a. 
commivssion  is  an  essential  (lualifioation  in  applying  for  a. 
teclmical  post.  The  maionty  of  employers  ajx>  fully  aware 
that  there  were  just  as  good  men  in  the  ranks  who,  lur 
some  reason  or  other,  did  not  got  their  commission,  ami 
iialui'aUy  employers  make  tneir 
.selec-tion  on  purely  technical 
grounds. 

It  is  not  necessary  for  "  i'V'd- 
up "  and  others  to  fwint  out 
that  the  fact  of  oue's  having 
held  a  commission  is  not  a  siiiy 
indication  of  technics  etlici- 
ency.  In  my  own  experience, 
1  have  se«n  officers  holding 
technical  appointments  whose 
lack  of  technical  ability  ua« 
deplorable,  but  who,  fortu- 
nately, had  good  technical  men 
under  them  who  did  theii"  best 
to  keep  the  plants  in  an  effi- 
cient state.  On  the  other 
hand,  I  have  come  acroes  ofli- 
cers  who  were  sound  technical 
men,  knowing  their  business 
inside  and  out,  but  the  luajoi- 
ity  were  not  employed  in  -.i 
technical  capacity;  in  the 
.Aj-my  it  is  not  always  con- 
sidered good  pohcy  to  put 
square  pegs  in  square  hole.«. 


-*ji»,a38glaSB 


basis,  0.189.     With  electrical  energy  at 

1.6-25d.     per     unit,     cost    of    power   per 

vehicle  mile,  1.34d.,  and  per  ton  mile, 

1.2d.  of  load   transported.     The  vehicle 

ran  without  a  hitch,  and  covered  a  dis- 
tance   equivalent     to    9,900    miles     per 

unnum. 

Our    dlustTations,    deaived    from    the 

eame    source,    show    types    of    electric 

vehicles     which     for    special     purposes 

ehould  pi-ove  very  useful.     In  fig.  1  is 

Been  a  special  pole-carrying  wagon  used 

by  the  Philadelphia  Electric  Co.,  while 

fig.  2  Shows  a  powerful  wagon   with  a 

motor  on  each  of  the  four  wheels,  by  the 

Couple  Gear  Wheel  Freight  Co.,  U.S. -A. 
Recent    orders    received    by    Messrs. 

Drake    &    Gorham,    Ltd.,    for    electric 

vehicles    include    three    SJ-ton    tipping 

wagons   for    Messrs.    Greenall,    Whitley 

und  Co.,  Ltd.,  Warrington,  two  addi- 
tional elevating  platform  trucks  for 
Lever  Bros..    Ltd.,   and   a  works  truck 

lor  Messrs.  Tweedales  &  Smalley,   Ltd. 
The    same   firm    has  also    supplied   a 

2-ton  chassis  to  the  Blackburn  Corpora- 
tion, a  tower  wagon  to  Warrington  Cor- 
poration, four  works  trucks  to  Messrs. 
Sir  W.  G.  ."Vi-mstrong,  Whitworth  and 
Co.,  Ltd.,  one  works  truck  each  to  the 
Ford  Motor  Co.,  Ltd.,  and  Callender's 
Cable  &  Construction  Co..  Ltd.,  and 
three  elevating  platform  trucks  to  Lever 
Bros.,  Ltd. 

Eloquent  testimony  aa  to  the  utUity 
of  electric  vehicles  for  municipal  ser- 
vices comes  from  Mr.  W.  E.  Lowe,  en- 
gineer  and   stirvevor,    Pontypridd,   and 

we  note  that  many  BerMn  carrying  companies  have  turned 
over  from  horse-drawn  to  electric  vehicles  rather  thxa  to 
i:)etrol-ii-iven  lorries  in  view  of  the  saving  that  is  effected.  In 
lining  up  at  railwav  stations,  &c.,  the  electrically  propelled 
vehicle  is  not  obliged  to  keep  its  motor  running,  as  is  the  case 
wth  the  petrol  lorry.  Enumerating  the  advantages  of  the 
electric  vehicle,  a  writer  in  Der  MotoTjcagen  points  to  the 
eimplicity  of  its  constTUction,  the  ea.se  of  driving,  and  the 
certainty  of  keeping  within  reasonable  Uinits  the  figures  for 
repairs,"  depreciation,  current  consumption,  &c.  Owing  to 
the  ease  witfi  which  they  can  be  driven,  electric  lorries  are 
bpecially  adapted  for  such  concerns  as  carrying  companies, 
warehouses,   and    omnibus    undertakings. 

Seven  new  electric  motor  'buses  have  recently  been  put 
into  service  in  Rio  de  Janeiro.  The  bodies  are  of  all-steel 
construction  and  somewha*  similar  in  appearance  to  the 
Btreet  tramway  car.  Each  car  haa  accommodation  for  32 
passengers. 


Fig.  2.— An  Electric  Wagon  with  4-whf.el  Drive. 


With  regai-d  to  some  of  the  remai-ks  made  re  commiissions 
I  know  of  several  cases  where  technical  men  have  appbed 
foi-  a  commission  and  have  been  turned  down  either  ou 
medical  grounds  or  on  the  plea  of  indispensability.  1  my- 
self made  three  applications,  but  was  twice  turned  down  ou 
the  former  grounds  and  once  on  the  latter  plea,  but  still, 
that  does  not  lead  me  to  think  that  I  have  a  grievance 
»gainst  those  who  held  commissions.  I  advise  "Fed-up 
and  "R.E.  Sapi^er  "  not  to  worry  about  preference  bemg 
given  to  those  who  have  held  commissions;  in  the  majority 
of  oases  the  emplover  is  more  concerned  with  technical  eftici- 
encv  than  with  the  inilitarv  rank  an  applicant  may  nave 
held,  and  as  "  Fed-up  "  and  "  R.E.  Sapper  "  are  presumably 
fully  qualified  men  they  have  nothing  to  fear  in  open  coni- 
petition.  ,. 

In  conclusion,  I  should  hke  to  point  out  that  the  Editoi^ 
of  the  Electrical  Review  have  not  given  undue  preference 
to  re-settlement   of  officers.     In    November   last   I    was  »P- 
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pointed  Instructor  in  Electrical  Engineering  in  Army  Schools 
in  France,  and  I  afiked  the  Editors'  assistance  in  obtaining 
up-to-date  technical  matter;  not  only  was  every  assistance 
given,  but  the  Editors  sent  along  a  number  of  sound  tech- 
nical works  from  their  own  library,  and  these  proved  of 
vaduable  a^stance  to  those  attending  the  classes  (all 
rankers),  and  I  take  this  opportunity  of  thanking  them  for 
the  invaluable  assistance  they  gave  to  those  who  wene  fully 
alive  to  the  need  for  technic-al  efhoiency  "on  return  to  civil 
life.  The  letters  re  technical  books  were  published  in  youx 
issues  of  November  1st  and  November  29th  under  "  Notes." 


London,  N.17,  Apnl  1st,  1917. 


H.  Bligh  Hill. 


Smooth  versus  Undercut  Commutators. 

I  have  ven'  recently  returned  from  France,  and  have  just 
eeen  an  article  in  your  "  Correspondence  "  Columns  of  the 
issue  of  December  iTth.  1918.  imder  the  heading  "Smooth 
,  verstiB  Undercut  Commutators."  The  article  sta.ted  that  on 
a>  certain  set  of  rotctrj'  conveiters  with  undercut  mica  no 
trouble  was  experienced  w-hen  rimning  on  a  fair  load  or 
overload,  but  when  they  were  operating  at  no-load  the 
brushes  commenced  chattei"ing  violently.  Inherently,  under- 
cutting the  mica  had  nothing  to  do  with  the  trouble. 
althoagh  the  same  trouble  might  not  have  been  experienced 
if  the  mica  had  not  been  undercut,  due  to  the  difference  in 
friction  when  oi>erated  with  flush  mica.  The  explanation 
lies  in  the  fact  that  brushes  have  a  lower  coefficient  of  fric- 
tion with  high-current  density  than  at  low-current  density, 
and  this  is  particularly  true  of  hig'h-friotion  brushes.  It  is 
the  writer's  opinion  that  this  is  due  to  a  partial  graphitisa- 
tion  of  the  brush  face,  caused  by  the  minute  arcs  through 
which  the  current  is  carried  from  the  commutator  to  the 
brush.  Several  yea.rs  ago  the  writer  conducted  extensive 
experiments  along  this  line,  and  on  one  paiticular  grade  of 
brush  found  the  coefficient  of  friction  to  vary  from  0.82  at 
no  load  to  0.2.5  at  60  amp.  per  sq.  in.,  with  all  other  condi- 
tions maintained  uniform. 

E.   R.  Martindale, 

Brush   Engineer, 
National  Carbon  Co.,  Ikc. 
Cleveland.  Ohio,  U.S.A.,  March  19f7^,  1919. 


CoBsumption  Curves  for  Power  Stations. 

With  reference  to  the  article  on  "  The  Coal  Consumption 
of  Steam  Power  Plant  "  by  Mr.  Robert  H.  Parsons,  in  your 
issue  of  February  21st,  1919,  if  you  remember,  you  very 
kindly  pubhshed  in  your  issue  of  July  15th,  1910,  a  short 
article  by  me  in  which  I  advocated  the  use  of  the  same  coal 
consumption  curves  that  are  now  being  put  forward  by  Mr. 
Parsons.  I  have  used  this  method  of  cheeking  coal  con- 
sumption  for  about  10  years  with  excellent  results. 

A  point  to  be  observed  in  the  use  of  these  curves  arises 
when  steam-driven  auxiliarv'  plant  is  changed  to  electrical 
drive,  as  then  a  portion  of  the  total  units  generated  becomes 
actually  a  "  standing  charge,"  and  the  curves  must  be  ad- 
justed accordingly. 

Roland  Wheeler,  A.M.I.E.E., 

Electrical  Engineer. 

Gibraltar,  March  QGth,   1919. 

[The  short  article  by  Mr.  Wheeler  certainly  contained  the 
germ  of  the  system,  which  is  more  fully  worked  out  in  Mr. 
PaiTsons's  article,  and  he  is  to  be  congratulated  on  having 
developed  the  idea,  in  practice.  We  again  commend  it  to 
central-station  engineers  as  a  most  valuable  aid  to  economy 
and  efficiency.— Eds.  ElecEev.] 


How  NOT  to  Obtain  a  -Situation. 

A  few  weeks  ago  a  letter  appeared  in  these  columns  on  the 
method  of  applymg  for  a  situation ;  I  was  too  busy  at  the 
time  to  comment  on  it,  but  it  appears  to  me  that  the  fault  is 
with  the  "hidden  hand"  methods  of  advertising  in  the.so 
days;  this  secrecy  causes  an  enoniious  waste  of  time,  paper. 
amd  postage,  artd  there  is  no  need  for  it,  in  fact  it  is  'in  many 
ways  dangerous. 

I  wonder  how  many  of  our  employers  are  awa-re  of  the 
amount  of  private  information  about  their  businesses  which 
hais  been  supplied  to  GeiTuany.  and  other  countries,  through 
the.se  Box  No.  advertisements,  not.  to  mention  other  obvious 
dangers'? 

What  I  would  say  to  situation  advertisers  is  this:  — 

Don't  advertise  behind  a  Box  No.  above  all  things;  if  you 
don't  want  interviews  in  the  first,  instance,  say  so:  it's  quite 
easy.  Remember  very  few  good  men  reply  to  Box  No.  adver- 
'iseinents.  and  no  sensible  man  wiD  give  a-  Jot  of  privates 
.■information  about  himself  or  referfnees  tii  a  Box  No. 

Don't  sa.y  "state  salary  required."  you  know  well  enough 
■what  you  want  to  pay,  be  British,  and  state  it:  if. you  want 
to  vary  it  according  to  experience,  state  the  Hmits,  but  don't 
make  the  lower  limit  too  low;  there  is  a  big  cry  about  more 
technical  education,  &c..  just  now.  But  before  we  have  more 
technical  kno^n-ledge  there  must  be  more  incentive  for  it. 
as  the  oapita.lists  say,  if  this  country  is  to  hold  its  own.  Be- 
naember  neitJaer  tie  capitalist  nor  the  working  man  would 
be  able  to  pet  a  living  if  there  were  no  technical  men. 


Don't  say  "not  over  40";  in  the  engineering  profession  a 
man  must  be  about  40  before  he  has  really  good,  sound  tech- 
nical and  business  experience,  and  there  are  plenty  of  good 
men  over  40  who  have  never  had  an  opportunity  of  showing 
their  best.  Again,  no  sensible  man  is  going  to  waste  his 
time  on  high  technical  knowledge  if  he  is  not  sure  of  a  post 
at  40. 

Fnrther,  say  what  you  want  in  your  advertisement;  I  have 
read  dozens  of  advertisements  which  gave  scarcely  any  idea 
of  what  was  actually  wanted,  and  again,  don't  think  a  man 
cannot  do  something  if  he  hasn't  happened  to  have  actually 
done  it  before;  our  EngUsh  employers  stick  in  one  groove 
too  much. 

To  those  applying  for  situations,  I  would  say,  leave  Box 
No.  advertisements  alone;  my  experience  is  that  they  are 
hardly  worth  the  paper  and  postage. 

Wake  Up. 

April  1th,  1919. 

Scientific  Illumination. 

I  was  recently  on  leave  in  London,  and  one  evening  found 
myself  in  the  gallery  of  the  House  of  Commons.  For  at 
least  an  hour  I  was  absorbed  in  the  faces  and  speeches  of 
members,  but  as  I  began  to  relax  and  realise  that  the 
country's  elect  were,  after  all,  ordinarj'  folk  like  ourselves,  I 
.suddenly  noticed  a  most  remarkable  thing — "  Big  Ben  "  had 
just  struck  seven,  yet  the  chamber  was  illuminated,  and  no 
la.mps  met  nriy  eye.  Suffused  hght  was  filtering  through  the 
immense  stained-glass  ■windows  in  the  ceiling  of  the  chamber 
in  a  most  natural  manner.  It  w-as  just  as  though  the  .sun 
■were  setting  and  throwing  his  last  yellow  beams  inside. 

I  then  noticed  that  the  actual  source  of  light  was  either 
clusters  of  lamps  or  half  watt  lamps  placed  above  the 
stained-glass  ceiling,  and  the  Ught  which  reached  the 
chamber  was  toned  down  and  diffused  in  a  most  charming 
manner,  kt  the  same  time  one  found  no  difficulty  in  read- 
ing. The  effect  must  be  seen  to  be  reahsed.  later  I  noticed 
that  members'  seats  under  the  gallery  were  illuminated  by 
a  few  lamps,  as  they  would  otherwise  be  in  the  shade.  I 
consider  the  Ughting  scheme  of  the  chamber  admirable,  and 
an  object-lesson — scientifically  and  artistically.  I  fear  me 
that  hon.  members  received  but  scant  attention  during  the 
technical  ruminations  of 

G.  E.   Moore. 

B.E.F.,  March  Tith,  1919. 

[But  it  is  possible  to  be  too  "scientific."  As  a  striking 
example  of  the  best-in  ten  tioned  illuminating  engineering  pro- 
ducing disappointing  results,  the  hghting  of  the  lecture 
theatre  of  the  Institution  of  Civil  Engineers  may  be  cited. — 
Eds.  Elec.  Rev.] 

Rotor  Currents  of  Slip^Ring  Motors. 

I  should  like  to  express  my  agreement  with  "  Rotor  "  in 
last  week's  issue  of  your  valua.ble  journal.  The  manufacturer 
will  greatly  assist  engineers  in  such  instaUations  by  giving 
more  technical  data  ■with  regard  to  windings  of  stators  and 
rotors,  viz.,  rotor  amperes,  rotor  volts,  rotor  resistance,  stator 
resistanoe  per  phase,  whether  star  or  mesh  connected,  and 
radial  air  gap. 

I  have  not  known  a  manufacturer  give  any  of  the  above 
data,  except  by  request.  The  writer  was  recently  called  to 
inspect  a  motor  starter  which  was  reported  to  be  giving  a 
great  deal  of  trouble,  since  another  motor  had  been  sub- 
stituted for  the  original  one  supplied  with  the  starter;  the 
electrician  in  charge  remarked  that  it  was  of  the  same  H.r. 
and  the.  stator  current  was  the  same. 

The  suggestion  given  to  the  manufacturer  by  "Rotor" 
would  greatly  enhghten  men  in  charge  of  such  apparatus, 
when  motors  of  different  makes  were  adopted  as  spares. 

C.  Jones,  M.I.E.E. 

Chasetown,  April  5th,  1919. 


An  Electrical  Rnpee  Tester. — An  interesting  machine  for 
use  in  automatically  eliminating  false  coins  from  good  coins 
is  described  in  the  annual  reiwrt  of  the  master  of  H.M. 
Mint,  Calcutta,  foi-  the  year  1917-18.  The  ideai  originated 
from  Mr.  Hart,  of  the  Calcutta-  Mint,  who  phiced  his  plans 
at  the  disposal  of  Messrs.  Siemens  Bros.,  with  the  result  that 
the  above-mentioned  machine  has  been  constructed.  Rupees 
are.  placed  into  a  hopper  and  mecianically  ejected,  one  by 
one,  so  as  to  rotate  on  edge  and  roU  down  a  nairow  imoUned 
plane  fitted  with  guide  stiips,  ■nhich  delivers  them  into  an 
intense  magnetic  field.  Eddy  currents  are  induced  in  tJh<- 
moving  coin^,  which  consequently  experience  retardatinin  <il 
movement  in  proiX)Ttion  to  the,  currents  generatfyi.  Goo'i 
coins  {of  supei-ior  conductivitj)  experience  most  retardataom , 
^ind  fall  into  the  first  of  two  receptacles,  whilst  base  coin; 
'of  low  conductivity)  are  ca.med  by  their  greater  momentum 
mto  the  further  receptacle.  'The  machine  will  not  distmguiph 
between  good  and  counterfeit  coin  made  of  metals  ■^■ith 
siinilar  conductivities.  It  can  be  used,  however,  to  sepaa-ate 
good  coin  from  mint  defective  coin,  such  as  sph't  coin  or 
coin  containing  air  bubbles.  As  a  general  rule  it  is  daimed 
that  90  per  cent,  of  false  coin  in  any  remittanoe  can  be 
eiliminated  by  it.  and  it  should  prove  useful  in  mint=.  rkjTem- 
ment  treasuries,  railways,  and  banks. 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Bftiiiem  are  invited  to  xiihmit  partirvlm 


«  of  new  or  improved  dfiirex  nnd  n-ppiiriitiis,  irfiirh  vi/f  hr  jiiihlixhed  if 
etrvgxAertd  of  tufficient  interenl. 


Higgs   Bros.'  Electric  Motors. 

We  have  often  dwelt  upon  the  importance  of  speciaJisation 
of  product  in  the  pa«t;  it  is  vastly  more  important  in  the 
i-onditiona  which  will  obtain  in  the  future,  when  it  will  be 
necessary  to  employ  every  possible  means  of  reducing  costs 
and  increasing  output — a  double  problem  which  is  ever  in- 
rreasing  in  difficulty  as  wages  go  up,  and  working  houra  go 
down.  It  Ls  interest.ing,  therefore,  to  note  that  Messrs. 
TIinG';   l^;rw  ,   ..r   >-;niMn..r    Kill   Str'>'^*.   BirmiriLrlinm.   pursue 


Fig.  ]. — HiGG.s  Bros.  r'hOTECTED  n.c.  Mothr. 


the  policy  of  specialisation  exclusively ;  they  manufacture 
electric  motors,"  and  do  nothing  else — they  do  no  factoring 
business  at  all.  They  concentrate  all  their  energies  on  the. 
design  and  manufacture  of  motors,  and  hnve  thus  become 
specialists  in  machines  of  sma.U  and  medium  size.  Even 
■when,  in  their  early  days--,  sometimes  orders  ran  short,  they 
Hid  not  take  up  other  work — they  rlo.%ed  the  works  for  a  time, 


Fig.  2. — Field  Maginct. 

raither  tlian  depart   from   their  settled  pohcy.     Bui    fliat  i;;  a. 
thing  of  the  past,  and  is  not  likely  to  recur. 

In  view  of  the  foregoing  facts,  the  accompanying  lUustrar- 
tions  of  some  items  of  the  company's  products  will  be  of 
interest.  Fig.  1  shows  one  of  its  d.c.  motors,  protected 
type;  these  arc  made  in  sizes  from  0.15  b.ii.p.  to  70  h.p., 
nnd  are  guaranteed  to  comply  with  the  British  standardisa- 
tion rules,  being  aparkless  at  all  rated  load,-;  without  moving 
the  brushes,  and  capable  of  ca7T\Mng  2.5  per  cent,  overload 
for  a.  time  de)>ending  on  the  size  of  the  machine.  Evcrj- 
part  is  interchangeable. 


Pig.  2  shows  the  magnet  frame  of  the  machine,  which  is 
fitted  with  intei'iNjles.  The  yoke  is  of  ca.Bt  iron,  with  mild 
6teel  poles  and  l.iminated  pole  shoes;  the  field  coUs  are 
wound  with  enamelled  wire,  and  are  readily  removable. 
The  armature  is  shown  in  fig.  3,  with  a  patent  fan  mounted 
on  the  winding  ciiti,  the  .nrmatnre  coils  beang  former  wounil. 


Fig.  3.— armature  ok  Hiogs  Motok. 

and  the  commutator  built  up  on  at  sepai'ate  core.  Roller 
bearings  are  used  throughout.  The  end  covers  are  of  cast 
iron,  with  ventilating  covers  of  patented  design.  Enclosed 
ventOated  and  totally  enclo-sed  motors  are  also  made,  as  well 
a-s  2  and  3-pha>se.  induction  motor.s,  and  email  .single-pha.se 
coninuitator  motors  (0.1  to  0.5  H.r.) 

British  Locomobiles. 

Messrs.  Marshall,  Sons  it  Co.,  IjTD.,  of  Gainsborough,  are. 
building  locomobiles  of  sizes  up  to  250  b.h.p.,  and  will  shortly 
issue  full  particulars.  These  machines  which  combine  in 
one  a  boile*",  sujierheater,  compound  engine,  and,  if  desired, 
a  condenser,  represent  the  limit  of  compactness,  whilst,  at- 
taming  to  a  remarkably  high  efficiency,  and  are  vej-y  suitable 
undej-  appropriate  conditions  for  driving  electric  generating 
plant. 

Amongst  the  advantages  of  the  locomobile  are  the  Fact  that 
the  plant  is  sell-contained,  and  requires  little  in  the  way  of 
fooindations,  while  it  can  be  housed  in  a.  .small  and  inexpen- 
Kive  building;  whereas  it  is  difficult  to  clean  the  water  side 
ordinar-y  semiporta.ble  bodea-  tubes,  in  the  cai^e  of  the 
locomobile  the  whole,  of  the  firebox  and  tubes  can  bo  bodily 
withdrawn,    cleaned,    ajid    replaced  in  a  few  hours. 

The  "  W.R."  Combustion  Indicator. 

ITie  accompanying  diaigram  shows  the  arrangement  of  an 
ingenious  device  which  has  been  ):>erfected  during  the  war 
liy  Mes.'fl-s.  "W.R."  Patent.s,  Ltd.,  S,  Old  -Jewry,  E.C.2.,  and 
gives  a  continuous  automatic  indioition  of  the  percentage  of 
00,  in  flue  gases;  we  are  infonned  that  it  is  already  in  use 
in  several  lai'ge  generating  .stations,  and  is  giving  excellent 
results.  As  shown  chagrammatically  in  fig.  4,  an  aspirator 
worked  by  a  minute  jet  of  steam  continuously  draws  gaises 
from  the  flue  through  a,  filtea-  F  into  a  chamber  containing  a 
Jiorous  pot,  inside  which  is  a  dry  reagent;  .a  pipe  connec-ts 
this  chaimber  with  a  vessel  containing  water,  into  which  dips 


Fio.  4. — "  W.E."  Combustion  Indicator. 

iiii<'  end  of  another  pipe  a,  the  other  end  of  which  is  ta.ken 
into  the  inside  of  the  porous  pot.  Some  of  the  gases  pene 
trate  into  the  interior  of  this  pot.  and  are  absorbed  by  the 
reagent,  with  the  result  that  a  partial  vacuum  is  fonncd,  and 
the  water  is  forced  up  the  pipe  G.  The  latter  is  provided 
with  a  scale  so  graduated  that  the  percentage  of  CO,  in  the 
flue  gases  can  be  read.  Where  forced  or  induced  draught  is 
in  use,  the  steam  injector  can  be  dispensed  with.  The 
amount  of  steam  taken  by  the  in,iector  is  very  small— not 
more  than  1  lb.  per  hour.  The  only  renewal  required  is 'a 
cartridge  of  absorbent,  which  is  renewed  everj'  other  day. 
The  accuraor  is  eadd  to  be  within  1  per  cent. 
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THE     ELIMINATION     OF     STATICS     IN 
WIRELESS     TELEGRAPHY. 

The  iiiventiuii  liy  Mr.  Roy  A.  Weagrant,  chief  engineer  of 
the  Marconi  Co.,  which  we  annoimced  in  our  issue  of  March 
]4th.  of  a  device  which,  it  is  claimed,  will  completely  elimi- 
nate .static  intcH'crence  of  wireless  signals,  was  explained 
m  full  last  month  at  a  joint  meeting  of  the  Institute  of 
RAnio  Engincehs  and  the  New  York  Electrical  Society. 

.■\ocording  to  -the  Electrical  World,  the  inventor  claims 
that  it  is  i)o.ssible  to  eliminate  imert'erence  from  the  "  grin- 
ders "  by  pla<;ing  two  low  rectangular  loops  m  the  ea.me 
vertical  plane,  but  at  the  same  elevation.  Ine  static  WTives, 
moving  vcnicrally,  reach  both  loops  simultaneously,  whereas 
the  signal  waves,  travelling  horizontally  from  a  given  dii'ec- 
tion,  set  in  vibration,  first,  the  loop  which  is  nearest  to  the 
.■^ending  station,  and  afterward  the  second  loop.  As  a  result 
the  currents  set  up  in  the  two  loops  by  the  static  disturbance 
arc  in  phase,  and  may  be  canceUed  by  proper  connection  of 
ilir  loops.  Currents  set  up  by  the  signal  waves  wdi  be  out 
ol  phase  by  an  amount  depending  on  the  sending  wave 
lingth  and  the  distance  that  the  loops  are  apart  horizontally. 
J'>>  placing  them  exactly  one-half  wave  length  iipart  a  phase 
.liltcrence  of  ISO  deg.  wiU  be  obtained,  but  these  currents 
ran  be  made  to  add  arithmetically  by  proper  connection  of 
1  he  loops,  so  they  really  strengthen  the  signal  received.  An- 
wiher  advantage  is  that  costly  towers  are  eliminated.  Ex- 
periments were  mentioned  by  the  investigator  in  which  be 
was  able  to  obtain  very  satisfactory  results  with  antennaa 
laid  on  the  ground  or  sUghtly  buried,  provided  that  the 
length  was  not  too  gi'eat. 

While  the  foregoing  method  eliminated'  "grinders."  it 
did  not  reduce  the  disturbaince  from  "  chcks."  Investigation 
indicated  that  the  static  waves  producing  these  disturbanoes 
follow  no  definite  direction,  but  seem  to  come  from  all 
a/.imuthal  points.  Of  the  many  methods  tried  to  eliminate 
these  "'  chck.s  "  one  using  three  loops  was  most  .satisfactory. 
Two  of  the  loops  were  placed  as  in  eliminating  "  grinders," 
while  the  third  loop  was  placed  between.  The  connections 
were  made  in  such  a  way  that  the  currents  produced  in  one 
sot  (>r  loops  by  the  second  kind  of  static  could  be  used  to 
cjiiicol  those  produc-cd  by  the  same  rause  in  the  other  set 
of  loops,  leaving  tJie  sigiiaUing  current  free  of  di.sturbances. 
These  de\'ices  have  actually  been  tested  on  a  commercial 
K'aJe  in  a  number  of  places  and  under  vei"y  .severe  conditions. 
Mr.  Weagrant  hais  been  able  to  maintain  undisturbed  com- 
munication with  European  stations  during  smnmer  months 
and  in  the  afteiuoon  when  di^turbances  are  the  wor.st.  He 
has  been  able  to  screen  out  interference  from  neighbouring 
ntfltaons  rated  a.s  high  .is  200  kw..  provided  that  they  are 
not  in  the  direction  of  the  sending  .stations — this  by  chang- 
ing the  directional-sen.sitivity  characteristics,  which  can  be 
easily  done  with  three  loops. 

Mr.  Wea^grant  has  been  able  to  receive  trans-Atlantic  mo-';- 
siiges  -nith  antenna^s  w^hich  can  be  set  up  in  an  average-sized 
room,  provided  that  amplifiers  are  used. 

Several  men  nolefl  in  radio  circles  took  part  in  the  dis- 
cussion which  followed  the  presentation  of  the  pa.per,  and 
all  hailed  the  investigation  as  an  epoch-making  accomphsh- 
nient.  The  value  of  amplifiers  in  radio  work  was  aJso  em- 
l>haticaJly  brought  out,  then-  use  and  the  manipulation  of 
phase  differences  being  two  distinct  steps  in  recent  wireless 
dcve'lopmeet. 


REVIEWS. 


Elcctriiil !i  uni!  M(i<ni.ttism  for  EnginecTs.     Part  I:   Electric 
and  Magnelic  Circuits.    By  Harold  Pender,  Ph.D.    Lon- 
don :   Hill  Publishing  Co.,  Ltd.     Pp.   xi  -t-  380;  98  figs. 
Price  $3.00  net. 
This  book  is  a  distinctly  quantitative  account  of  the  laws 
and  phenomena  of  magnetism  and   electricity  as  apphed  to 
the   generation,    transmission,    and    utihsation    of   electrical 
energy.    The  a.uthor  has  realised  ttuit  the  electrical  engineer 
must   be   aible  to  answer  not  only  "  how,"    but  also  "  how 
much";  he  has  thei-eforc  set  himself  the  somewhat  thank- 
less   task    of    writing    a   test-book   in    which    problems   are 
analysed   quantitatively   and   definite  mathematical   relations 
obtained.     The  more  popular  and  easy  method  of  quoting 
formulsB  should  be  studiously  avoided  by  the  electricaJ  engi- 
neer,  for  both  safety  and  economy  depend  upon  his  abOity 
to  solve  problems  not  by  a  mle  of  thumb,  which  may  have 
furious  limitations,  but  by  analysis  based  on  first  principles. 
The   quantitative  ide^.  underlying   the   book  is  an   entirely 
admirable   one.   but   its   development   in   this  volnm«  cannot 
be  regarded  as  entirelv  successful. 

An  mtroductorr-  '-baptei  gives  a  good  iiccoun*'  of  fora, 
"^ork.  and  eoerg^r-^fundamenta!  conoeptnons  Tritfeou*-'  Thich 
no  progress  can  be  made.  Chapter  II  introduces  the  geaeral 
phenomena  of  the  electnc  circuit,  together  with  units  and 
measuring  instruments.  The  descriptions  of  the  potentio- 
meter. Wheatstone's  bridge,  voltmeter,  and  othei'  instru- 
ments aj-e  simple  and  well  illustrated.  In  general  there  is 
little  to  take  exception  to  in  this  long  chapter,  but  an  oxtra- 
ordinarv  error  of  definition  which  is  set  out  in  specially  boUl 
type  on   page  62  must   be  pointed  out :    "  The  quantity   by 


which  the  current  in  a  given  conductor  must  be  multiplied 
in  order  to  give  the  rate  at  which  heat  energy  is  developed 
in  it  is  called  the  electric  resistance  of  this  conductor."  The 
growing  custom  of  explaining  resistance  by  me<ins  of  the 
heat  equation  jh  =  j-r  <  is  to  be  deplored,  because  it  is  an 
cs.--cntially  clumsier  method  than  that  derived  from  Ohm's 
law;  but  when  such  circuudoL'Utiou  leads  to  errors  such  as 
that  pointed  out  above,  whatever  tolerance  we  had  extended 
to  it  must  be  withdrawn. 

After  defijiing  e.m.f.  as  "  the  electric  power  developed  in 
iiny  source  of  electric  energy  per  unit  intensity  of  the  elec- 
tric current  through  it,"  the  author  arrives  at  Ohm's  law, 
and  then  concludes  a  successful  account  of  the  difference 
between  the  e.m.e.  (c)  of  a  source  and  the  p.d.  (v)  between 
its  tcirminals  by  stating  the  following  ridiculous  equations : 
"  V  =  e  —  ri-  for  a  source  of  elec-trical  energy;  v  =  c  +  ri' 
for  a  receiver  of  electrical  energy."  No  doubt  the  author  has 
been  guilty  of  careless  proof-reading,  but  it  will  probably 
result  in  his  readers  getting  singularly  unorthodox  notions 
concerning  the  dimensions  of  voltage,  energy,  and  power. 

The  value  of  the  two  following  chapters  is  considerably 
enhanced  by  the  inclusion  of  30  well-selected  probleina  on 
continuous-current  circuits  and  resistance.  These  are  fol- 
lowed by  two  very  brief  and  ordinary  chapters  on  electro- 
lytic conduction  and  sources  of  E.M.F.,  succeeded  by  an  exten- 
sive treatment  of  the  magnetic  circuit. 

The  unutterdhle  muddle  into  which  the  average  student 
flounders  concerning  the  relations  between  magnetic 
flux,  magnetic  intensity,  magnetic-flux  density,  lines  of 
force,  lines  of  induction,  and  tubes  of  force,  is  lai'gely 
the  fault  of  text-books  in  which  too  little  trouble  is 
taken  to  define  the  terms  used.  Mr.  Pender  cannot  be 
accused  of  this  fault — his  definitions  are  fastidious  to  a 
degree — but  we  mu.st  confess  to  a  suspicion  that,  in  spite 
of  this  fastidiousness,  his  chapter  on  the  magnetic  circuit 
win  on  the  whole  tend  to  increase  rather  than  diminish  the 
prevailing  confusion.  As  an  illustration  of  the  general  lack 
of  i>erspicuity  we  may  quote  the  following  definition:  "As 
the  quantitative  measure  of  the  magnetic  flux  through  any 
surface  is  taken  the  time  integral  of  the  electron) oti\'e  foi"ce 
which  is  induced  during  the  establishment  of  this  flux,  in 
the  closed  loop  formed  by  the  boundary  of  this  surface." 

The  fallowing  chapters  on  the  calculation  of  flux  density 
and  magnetic  energy  and  eddy  currents  appear  to  us  to  be 
more  useful,  and  are  enriched  with  numerous  prolilema  with 
answers.  The  treatment  of  inductance  and  iiiechanica-l  force.s 
in  magnetic  fields  is  also  of  a  higher  standard  than  much  of 
the  earlier  portion  of  the  book.  The  establishment  and 
decay  of  the  current,  the  principles  of  the  transformer  and 
the  alternating-current  generator  aiie  all  dealt  with  clearly 
and  illustrated  by  examples. 

PiecognisiDg  the  difficulties  inherent  in  its  production,  we 
must  aSow  that  Mr.  Pender's  book,  while  imperfeet  in  many 
details,  has  much  to  recommend  it  to  the  notice  of  engineer- 
ing students.  It  is  certainly  likely  to  be  useful  to  the  engi- 
neer whose  electricity  and  magnetism  have  lieen  ,so  es-sen- 
tiallv  qualitative  as  to  leave  him  unable  to  tackle  practical 
problems.— P.  H.  S.  K. 


Uyrostatics  and  Rotational  Motion.  By  A.  Gray,  F.E.S. 
London  :  MacmUlan  &  Co.,  Ltd.  Price  42s.  net.  Pp. 
XX  -I-  530;  figs.  122. 

The  theory  of  gyrostatic  action  is  one  of  the  most  fasci- 
nating studies  of  the  phy.sicist,  and  one  of  the  most  im- 
portant to  engineers;  it  is,  however,  beset  with  difficulties  to 
the  non-in,ithematically  minded,  .i.nd  pitfalls  for  inventors 
who  do  not  thoroughly  under.stand  the  peculiarities  of  gyro- 
static  phenomena,  and  is  rarely  expounded  in  such  a  way 
that  the  inexpert  can  form  a  clear  exception  of  it.  The 
author,  pupil  and  successor  in  the  University  of  Glasgow  of 
l,ord  Kelvin,  w-ho,se  enthu.sia.stic  lecture  demonstrations  in 
this  subject  will  never  be  forgotten  by  those  who  were 
privileged  to  witness  them,  has  set  himself  the  task  of  till- 
ing a.  gap  in  the  hterature  of  the  subject  by  producing  a, 
treatise  which,  we  believe,  wiU  become  a  classic — in  which 
the  theory  and  .ippUcations  of  gyrostalics  are  fully  dealt  with 
sy.steraaticaUy  and  on  the  basis  of  constant  reference  to  first 
principles,  so  that  instead  of  mechanically  absorbing  a  series 
of  fonnulae,  the  .student  shall  be  enabled  to  foi-m  a  physical 
conception  of  the  action  of  the  devices  which  are  discussed. 
.Vlthough  the  volume  before  us  would  appear  to  be  exhaus- 
tive, the  author  has  naturally  been  unable  to  include  in  it 
particulars  of  apparatus  used  ifor  naval  and  mihtary  purposes, 
but  a  supplementary  volume  is  foreshadowed  for  publication 
alter  the  war  to  deal  with  these  and  kindred  matters. 

The  ix>ntent.s  of  the  book  are  necessarUy  very  largely  nf  .t 
mathematical  nature,  treating  first  of  the  principles,  of  f^;^•,•> 
-.-tatio  action,  theji  of  tops  and  gyrostats,  various  physical 
and  astronomical  quest,ions.  flvwheels.  the  Trhirlin?  of  shafts, 
and  maay  alhed  question.^  .'\n  ingenious  g^-msfat  devised 
bv  Dr.  .T  O  Grav  and  Mr  G.  Bumside.  m  ^hich  tihe  fly- 
^vheol  is  the  rotor  of  a  p  r,  motor,  is  described  The  stabihs- 
ing  effect  of  g>TOstatnc  action  on  bicycles,  ships,  projectiles, 
itc.  is  discussal,  and  the  gyrostatic  action  of  revolving  bodies. 
^iich  as  tiie  rotors  of  turbines,  is  considered.  The  admirable 
treatise  which  Prof.  Gray  ha*  provided  will  be  of  great 
value  not  onlv  to  students,  but  als)  to  engineers,  who  will 
find  many   new   applications  for  gyrostats  as  time  goes  on.. 
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BUSINESS  NOTES. 


Good  Friday  Week. — Next  Friday  being  Good  Friday, 
the  Electrical  Rkview  for  April  18th  will  appear  two  davR 
pArlier  than  usual — that  is.  on  Wednesday  mornin<r.  All  copy — 
pditorial  and  advertisinjr — should,  therefore,  be  sent  in  at  the 
earliest  possible  moment.  The  latest  time  for  receipt  of  alterations 
to  displayed  advertisements  is  to-morrow.  Saturday  morning. 

Onr  Letters  from  the  Forces. — A  correspondent  writes : — 

"  It  is  with  feelingrs  of  deepest  ^rratitude  that  1  write  to  you.  For 
two  years  you  have  faithfully  supplied  me  with  your  excellent 
journal,  which  is  undoubtedly  the  leading-  paper  in  the  electrical 
enerineering  world,  and  which  on  account  of  its  beneficence  to  the 
soldiers  will,  I  am  sure,  be  supported  in  return  with  a  loyalty  that 
it  richly  deserves.  Your  journal  had  a  grood  name  before  the  war  ; 
it  has  even  a  better  one  now.  I  have  resumed  my  former  duties  in 
the  electrical  world,  and  shall  constantly  look  forward  to  having 
the  Review  by  my  side,  appreciating  the  aid  of  its  bright  intel- 
lectnalism,  its  technical  ability,  and  its  advertising  excellence." 

A  Willesden  "  Welcome  Home." — The  electricity  depart- 
ment of  the  Willesden  Council  commenced  a  new  era  of  social 
activity  at  the  electricity  offices,  Salusbury  Road,  on  the  evening  of 
Saturday,  March  29th.  The  occasion  was  a  "  Welcome  Home " 
arranged  for  some  20  members  of  the  staff  who  have  seen  active 
service  during  the  war.  Councillor  W.  A.  Hill,  chairman  of  the 
Electricity  Committee,  presided.  A  meal,  served  by  the  Willesden 
Co-operative  Society,  was  followed  by  a  varied  musical  entertain- 
ment provided  by  tlie  staff  of  the  department.  For  the  toasts,  men 
of  different  sections  of  the  service  were  grouped,  each  group  being 
toasted  by  one  of  the  lady  members  of  the  staff.  Every  man  in 
tjirn  replied  to  his  particular  toast.  A  toast  in  honour  of 
the  lady  members  of  the  staff  was  heartily  drunk,  as  was  the 
toast  of  the  chairmtin  and  members  of  the  Council  present. 
The  men  who  had  been  on  service  expressed  their  thanks  to 
the  Council  for  granting  an  allowance  to  those  dependent 
on  them  during  their  absence.  The  room  was  ta-stef  ally  decorated 
Hy-  the  ladies.  A  Roll  of  Honour  containing  no  fewer  than  80 
names  (five  of  whom  have  made  the  great  sacrifice )  was  exhibited. 
Accompanying  this  was  a  collection  of  photographs  of  all  the  men 
referred  to  in  the  Roll  of  Honour.  A  small  pamphlet  had  lieen  pre- 
pared setting  out  the  work  of  the  department.  An  introduction  by 
the  chairman  of  the  Electricity  Committee  was  followed  by  a  brief 
record  of  every  man's  service  in  the  Army. 

Non-Ferrons   Metal    Indnstry  Act. — Additions    to    the 

list  of  licences  granted  under  this  Act  appear  in  the  London  Gazette 
for  April  8th. 

Iron  and  Steel. — The  Ministry  of  Munitions  announces 
that  all  subsidies  in  connection  with  the  manufacture  of  iron  and 
steel,  including  those  on  iron  ore.  coke,  and  pig-iron,  will  be  with- 
drawn on  April  30th,  1919.  The  control  of  prices  and  allocation 
of  all  descriptions  of  metallurgical  coke,  iron  and  steel  scrap, 
cinder  and  scale,  iron  ore.  pig-iron,  manufactured  iron,  and  steel 
and  tinplat«s,  will  cease  as  at  that  date.  Subject  to  the  provisions 
of  existing  contracts,  and  to  any  regulations  in  force  from  time  to 
time  with  regard  to  export,  makers  and  others  are  free  to  make 
their  own  terms  and  arrangements  in  respect  of  delivery  of  any  of 
these  materials  for  home  or  export  on  and  after  May  1st,  1919. 

Silvertown  Cables. — Now  that  the  Government  Depart-  • 

ments'  demands  for  Silvertown  rubber  cables  and  wires  have  been 
relaxed,  the  India-Rubber  Co.  are  in  a  position  to  devote  practically 
the  whole  of  their  attention  to  ordinary  industrial  requirements. 
Prompt  deliveries  of  all  standard  sizes  can  be  made  from  the 
works,  or  any  of  the  company's  branches  at  Belfast,  Birmingham, 
Bradford,  Bristol,  Cardiff,  Dublin,  Glasgow,  Liverpool,  London, 
Manchester,  Newcastle,  Portsmouth  and  Sheffield.  The  firm  have 
had  great  experience  of  cable  manufacture  having  made  and  laid 
their  first  submarine  cable  in  1867.  In  addition  to  the  standard 
"Association"  rubber-insulated,  taped  and  braided,  lead-covered 
and  armoured  cables,  they  make  the  following  special  lines  : — 
Hard  cord-braided  and  leather-braided  flexible  trailing  cables,  for 
use  in  connection  with  coal  cutters.  Double  wire-armoured  cables, 
twin  or  three-core,  for  collieries,  to  meet  the  Home  Office 
regulations.  Fire-proof  braided  cables.  Shot-firing  wires,  either 
rubber  or  gutta-percha  insulated.  Bell  wires,  all  classes.  Cotton 
or  silk-covered  wires  for  coil  winding.  H.T.  and  L.T.  ignition 
cables  to  meet  the  Air  Board  specifications,  also  for  use  in 
connection  with  motor-car  ignition.  Flexible  cord  for  use  with 
heating  apparatus.  The  Silvertown  Co.  has  had  60  years'  experi- 
ence in  the  manipulation  of  the  many  varieties  of  india-rubber. 
Concerning  the  company's  gutta-percha  insulated  wires,  it  may  be 
remarked  that  the  application  of  this  material  as  an  insulating 
medium  has  occupied  a  foremost  place  in  Silvertown  manufaotr.res 
for  a  great  many  yiears. 

Diesel    Engine   Amalgamation. — It  is  announced   that 

5IESSBS.  Petters,,  Ltd.,  have  entered  into  an  agreement  with 
Messrs.  Viokebs,  Ltd.,  for  a  combination  of  interests  in  the 
manufacture  and  sale  of  the  Petter  patent  semi-Diesel  oil  engines. 
A  subsidiary  company  is  being  formed,  under  the  title  Vickers- 
Petters.  Ltd..  with  a  capital  of  iiTiOO.OOO,  in  which  the_two  com- 
panies wUl  be  the  sole  shareholders.  Messrs.  Fetter's  works  at 
Yeovil  are  not  included  in  the  agreement,  and  varied  engineering 
manufactures  will  be  produced  there-  Vickers  will  transfer  to  the 
company  the  Ipswich  works  of  the  Consolidated  Diesel  Co.,  which 
they  acquired  during  the  war. 


The  Excess  Profits  Tax. — Addressing  a  meeting  of  the 

Bolton  Chaml)er  of  Commerce.  Lord  Leverhuhne  said  the  Excess 
Profits  Tax  operated  very  unfairly.  Profits  .should  be  set  free  to 
be  poured  back  into  business  for  purposes  of  development  and 
expansion.  By  expansion  of  business  clieaper  goods  would  be  pro- 
duced and  work  would  lie  found  for  a  greater  number  of  people. 
But  the  continuance  of  the  tax  would  stunt  the  growth  of  busi- 
nesses and  greatly  discourage  enterprising  young  men.  The  lax 
would  make  it  impossible  to  expand,  and  would  even  make  difficult 
the  maintenance  of  their  business.  The  desire  for  expansion  would 
also  be  killed.  If  they  put  fresh  capital  into  their  business,  and 
made  additional  profit,  the  (Jovemmcnt  took  sO  per  cent,  of  it,  but 
if  they  made  a  loss,  they  could  take  the  whole  of  it  themselves.  It 
was  a  sort  of  nigger  jiartnei'ship^  the  nigger  took  the  profits  and 
Sam  .Johnson  got  the  losses. 

At  an  extra<irdinary  meeting  of  Erinoid,  Ltd.,  last  week,  Mr. 
Andrew  Binnie  referred  to  the  effect  of  their  application  for  an 
increased  percentage  over  the  statutory  rate  of  G  per  cent.  Having 
regard  to  the  percentages  which  have  been  settled  in  the  case  of 
other  undertakings,  which  did  not  comjiete  with  Germany,  did  not 
exjxjrt  from  this  country,  and  did  not  employ  English  labour,  they 
had  every  reason  to  expect  a  reasonable  increase.  The  result  of  the 
hearing  of  their  case,  however,  was  a  serious  disappointment  to 
them.  They  were  placed  in  almost  the  lowest  category  and  given 
:in  increase  of  only  li  per  cent.,  making  a  total  percentage  on 
capital  of  71  per  cent.  "  On  an  80  per  cent,  basis,  for  every  ,C."),000 
made  in  excess  of  our  standard  we  should  have  to  pay  £4,li00  as 
duty,  and  of  the  remaining  £1,000,  roughly  one-third  would  be 
taken  as  income-tax,  leaving  to  the  company  only  £(',00  out  of 
£5,000.  Out  of  that  negligible  margin  we  are  expected  to  make 
good  depreciation  and  other  charges  not  allowed  in  the  Inland 
Revenue  computation  of  profits,  also  to  provide  additional  working 
capital  by  way  of  reserves.  As  business  men,  you  will  realise  that 
that  cannot  be  done,  and  that  increased  sales  cannot  be  successfully 
financed  on  such  a  basis.  To  put  our  case  in  a  sentence,  we  were 
working  hard  to  capture  what  was  a  German  trade,  and  we  have 
been,  if  I  may  use  ihe  expression,  'snookered'  by  the  Inland 
Revenue.  We  were  therefore  bound  to  go  carefully  pending  the 
production  of  the  next  Budget.  The  Inland  Revenue  methods  of 
taxation  by  cramping  new  industries  are  restricting  exports  and 
employment  and  losing  income-tax  in  the  process.  The  officials 
do  not  seem  to  realise,  if  I  may  adapt  a  well-known  phrase,  that 
you  cannot  run  an  A  1  business  on  a  C  3  standard." 

If  the  excess  profits  duty  was  to  continue,  said  Mr.  Binnie,  even 
in  a  modified  form,  new  industries  in  this  country  had  an  over- 
whelming case  for  special  consideration  at  the  hands  of  Parliament. 
They  should  in  fairness  be  placed  on  the  same  basis  as  pre-war 
industries  of  a  similar  type.  The  present  methods  discouraged 
new  enterprises,  and  did  not  raise  revenue  from  them. 

Whitley  Councils  for  the  Civil  Service. — The  Com- 
mittee who  were  appointed  to  consider  the  application  of  the 
Whitley  Report  to  the  Administrative  Departments  of  the  Civil 
Service,  in  their  Report  recommend  its  iidoption  with  some 
modifications.  In  view  of  the  essential  differences  between  public 
and  private  employment,  and  the  need  for  maintaining  Ministerial 
responsibility  and  Parliamentary  control,  the  joint  bodies,  the 
Committee  consider,  must  be  consultative,  and  must  not  be  invested 
with  any  executive  functions.  According  to  the  Tlaibj  Chronicle, 
it  is  proposed  to  establish  a  National  Council  for  the  whole  of  th^ 
Administrative  Departments :  one  or  more  Departmental  .Toint 
Committees  for  each  Department  :  District  or  Local  Office  Joint 
Committees  in  suitable  cases  :  Sectional  Committees  of  the  Depart- 
mental Committee. 

Overseas   Trade    Inquiries. — In  the  annual  report  of 

the  Royal  Colonial  Institute,  it  is  stated  that  since  the  signing  of 
the  armistice,  large  numbers  of  inquiries  have  lieen  received  from 
oversea  firms  and  individuals  desirous  of  being  put  in  touch  with 
British  manufacturers  and  merchants  with  a  view  to  obtaining 
goods  which,  prior  to  the  war,  were  chiefly  supplied  by  enemy 
countries  ;  and  also  from  persons  wishing  to  act  as  representatives 
of  British  manufacturers.  As  a  result  of  the  introductions  given, 
extensive  business  will  be  taken  up. 

Government   Trade  Missions  Abroad. — In  reply  to  a 

question  in  Parliament,  Sir  A.  Steel-Maitland,  of  the  Overseas 
Trade  Department,  states  (according  to  the  Timex)  that  general 
economic  missions  have  been  sent  under  the  auspices  of  his 
Majesty's  Government  to  Poland  and  Serbia  with  the  object,  on 
the  one  hand,  of  investigating  the  requirements  of  these  countries 
for  material  necessary  to  the  reconstruction  of  their  damaged 
industries,  and,  on  the  other  hand,  to  inquire  into  the  opportunities 
of  developing  British  trade.  It  has  been  decided  to  send  a  similar 
mission  to  Belgium.  A  small  mission  has  also  been  sent  to 
Bulgaria  to  investigate  the  openings  for  British  trade  with  that 
country.  A  special  mission  is  at  present  in  France  dealing  with 
questions  relating  to  sugar-making  machinery.  Four  investigators 
have  been  sent  out  by  the  Department  of  Overseas  Trade  in  co- 
operation with  trade  associations  in  this  country  to  inquire  into 
the  prospects  and  conditions  of  (1)  the  market  for  jewellery  and 
electro-plate  in  South  America ;  (2)  the  engineering  trade  in 
Brazil ;  (3)  the  confectionery  trade  in  South  America  -,  and  (4^  the 
market  for  motor  vehicles  in  Australia  and  the  Far  East.  Other 
investigations  of  a  similar  character  are  now  in  contemplation. 

Department  of  Export  Restrictions.— The  President  of 

the  Board  of  Trade  has  changed  the  title  of  the  War  Trade 
Department,  to  the  "  Department  of  Export  Restrictions,"  but  it* 
address  will  remain  at  4,  Central  Buildings.  Westminster,  S.W.  1.  '. 
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Output  of  Iron  and  Steel. — The  following  statement  as 

to  production  of  iron  and  steel  in  the  United  Kingdom  is  issued  tiy 
the  Ministry  of  Munitions  : — 

Pi..  Iron. 

Output  during 

week  ending  Number  o( 

Mar.  IStli,  1919.  furnaces 

Tons.  in  blast. 

Hematite         62,000  102 

Basic ,^2,000  83 

FoundlT.  forge,  and  other  qualities      . .         . .        37,000  97 

Ferro.ailojs 5,000  13 

Total 156,000  295 

Steel  Ingots  and  Castings. 
Output  during  week  ending  March  15th,  1919    . .     . .      185,C0O  tons. 

Imports      of      Machinery     into     Australia. — Essential 

machinery  which  cannot  be  manufactured  in  Australia  is  to  be 
admitted  duty  free. — Timiv. 

The  New  Library  at  Birmingham. — The  Chief  Librarian 

of  Birmingham  (Mr.  Walter  Powell)  reports  this  week  to  the 
Birmingham  City  Council  that  the  work  of  getting-  together,  re- 
classifying, and  cataloguing  the  books  suitable  for  inclusion  in  the 
new  Commercial  Library  is  well  in  hand,  and  with  the  return  from 
the  -irmy  of  members  of  the  library  staff,  will  soon  be  completed. 
In  order  to  secure  the  interest  and  assistance  of  gentlemen  asso- 
ciated with  the  trade  and  commercial  life  of  Birmingham,  the 
Libraries  Committee  has  formed  an  Advisory  Committee  of  repre- 
sentatives of  the  University  of  Birmingham,  the  Chamber  of  Com- 
merce, the  Business  Club,  the  Rotary  Club,  the  Birmingham  and 
District  Trades  and  Labour  Council  (artisans'  industrial  organisa- 
tion), and  the  Birmingham  Iron  and  Steel  Exchange.  It  ia  hoped 
to  open  the  library  this  month. 

Trade    Announcements. — Messrs.    Wood    tt    Cairns, 

Ltd.,  wholesale  electrical  factors.  Edinburgh,  Glasgow,  and  Dundee, 
have  appointed  Mr.  John  Pendreich  as  their  representative  in  Fife, 
the  Lothians,  and  the  South  of  Scotland.  Mr.  Pendreich  was 
formerly  with  the  General  Electric  Co.,  Ltd.,  and  Messrs.  Millar 
and  Stewart. 

Messes.  Abmstrong,  Elder  ic  Co.  are  amalgamating  with 
Messrs.  John  Ackland  &  Co.,  Ltd.,  80,  Gracechurch  Street, 
E.G.,  and  the  business  is  now  being  carried  on  under  the  latter 
name  at  the  address  stated.  Mr.  Henry  J.  Tossell  (of  Messrs.  Arm- 
strong, Elder)  becomes  a  director  of  the  concern.  New  and  exten- 
sive premises  have  been  taken  at  12,  Old  Street,  and  11,  Middle 
Row,  E.G.,  for  warehousing  large  stocks. 

Mr.  H.  Odell,  electrical  engineer,  has  opened  the  Spital  Works, 
Windsor. 

Mb.  G.  \V.  Newall,  who  has  been  discharged  from  the  Forces, 
has  commenced  business  as  an  electrical  engineer  at  Earle  Street. 
( Jrewe. 

Messrs.  Goodenduuh  .!c  Harris,  electrical  engineers,  of  Barn- 
staple, have  taken  larger  premises  at  Rackfield,  Bontport  Street. 

Messrs.  Rose  Bros.,  of  London,  have  now  opened  a  branch 
ottlce  and  warehouse  at  83a,  Radcliffe  Street,  Bristol,  for  the 
wholesale  trade  only. 

Messes.  Peter  Brotherhood,  Ltd.,  of  Peterborough,  have 
just  opened  a  branch  office  at  17,  Pilgrim  Street,  Newcastle-on- 
Tyne,  under  the  management  of  Mr.  E.  Jones,  late  of  the  Mirrlees.  . 
Watson  Co..  Glasgow,  to  deal  with  their  business  in  the  North  of 
England.  Their  specialities  include  air  and  gas  compressors, 
steam  engines,  steam  turbines  up  to  1,500  b.h.p.,  internal  com- 
bustion engines  of  small  sizes,  centrifugal  pumps,  dynamometers,  kc. 
Messrs.  Purit  Specialties,  Ltd.,  Park  Street,  Birmingham, 
announce  that  Mr.  W.  Balmford  (late  of  British  Westinghouse 
E.M.  Co.)  has  been  appointed  their  general  manager.  He  will 
devote  special  attention  to  their  "D.L.S."  fittings,  which  are  now 
offered  from  stock. 

Mr.  William  Sykes,  many  years  foreman  for  the  Darlington 
Corporation  Electricity  Department,  has  commenced  business  on 
his  own  account  as  an  electric  light  and  power  engineer  at  High 
Row,  Darlington. 

Stoclis  of  Non-Ferrous  Materials.— The  following  par- 
ticulars are  published  of  the  stocks  (exclusive  of  old  metal  and 
scrap)  in  this  country  in  possession  of  the  Minister  of  Munitions 
on  April  1st,  1919  :— 

Copper      48,702  tons      Soft  pig  l^ad       ...     96,456  tons 

Si^elter,  G.O.B.    ...     27,676     „         Nickel       2,389     „ 

Refined         ...     10,371     ,.  Antimony   reguhis       4.361     .. 

Aluminium  ...     11.210     „ 

.    Trade  Restrictions  to  be   Removed.— The   DaiJt/  Tele- 

yraph  stated  last  Saturday  that  in  official  quarters  it  was  understood 
that  the  Government  would  shortly  be  in  a  position  to  announce  the 
removal  of  a  number  of  restrictions  which  hampered  the  develop- 
ment of  trade.  "  This  action  will  be  of  great  importance  to  the 
industrial  community." 

A  Berlin  Strike. — It  was  reported  in  the  Press  last  week 
that  the  technical  office  employes  of  the  Berlin  metallurgical 
industry  struck  on  April  2nd.  The  strikers  included  all  categories 
of  employes — engineers,  draughtsmen,  foremen,  shorthand  typists, 
^^c,  roughly  estimated  at  over  30.0O0. 

Joint     Control     of     Canadian     Industry.  —  A    Times 

dispatch  from  Ottawa  states  that  the  Government  has  decided  to 
appoint  a  Commission,  consisting  of  representatives  of  Labour  and 
Capital,  to  investigate  the  feasibility  of  joint  control  of  industry 
in  Canada  by  Capital  and  Labour.  The  Commission  will  visit 
various  cities  and  take  evidence. 


French  Companies.- The  Societe  ludustrielle  d  Optique 

de  Pr&ision  has  been  constituted  at  Paris,  with  a  eapitalof 
1,250,000  fr.,  to  manufacture  all  kinds  of  instruments  of  precision 
and  electrical  and  mechanical  apparatus  lor  the  use  of  science  and 
industry. 

The  Anciens  Etablissements  Edmond-Picard,  Paris,  mechanical 
and  electrical  mechanicians,  have  been  converted  into  a  company, 
with  a  capital  of  300,000  fr. 

Under  the  style  of  L'Outillage  Eleotrique  (AUion  et  Vignal)  has 
been  formed  a  company  at  Lyons  for  the  manufacture  of  electric 
drills,  sewing  machine  motors,  and  the  installation  of  motors, 
alternators,  and  transformers. 

The  Electria  is  a  company  formed  at  Paris,  with  a  capital  of 
450,000  fr.,  to  carry  on  works  now  under  construction  at  Bruay, 
for  the  manufacture  of  all  kinds  of  electrical  and  mechanical 
material. 

Government  Sales. — Messrs.  S.  Dixon  &  Son,  Ltd.,  of 

Leeds,  have  written  to  the  limex,  suggesting  that  the  Government 
should  issue  in  the  Board  of  Trade  Jouriud  a  weekly  catalogue  or 
summary  of  coming  sales  of  Government  material,  as  at  present  it 
is  difficult  to  keep  track  of  them. 

Turbine  Plant  for  Glasgow.— In  our  issue  of  March 

2Sth,  under  this  head,  it  was  stated  that  the  condensing  plant 
would  be  of  the  Willans  surface  type,  with  duplicate  air  extraction 
plants  on  the  Willans  rotary  water-jet  system.  We  are  informed  by 
the  Mirrlees  Watson  Co.,  Ltd.,  Glasgow,  that  this  is  not  correct  ; 
the  condensing-plant  portion  of  the  contract  is  being  supplied  by 
them  through  the  English  Electric  Co..  Ltd..  as  main  contractors 
The  condensing  plant  is,  generally,  a  duplicate  of  a  plant  now  being 
erected  by  the  Mirrlees  Watson  Co.  at  the  Dalmarnock  Station  in 
connection  with  Messrs.  Fraser  ^c  Chalmers's  turbine,  the  only 
difference  being  that  for  the  new  set  the  air  pumps  are  of  the 
Mirrlees-Leblanc  steam  multijector  type,  fitted  in  two  units.  Each 
unit  consists  of  four  ejectors  arranged  in  parallel ;  thus  one  or 
more  ejectors  can  be  operated  according  to  the  air  leakage,  which 
makes  a  most  efficient  and  flexible  arrangement. 

Industrial     Housing    Schemes.— The    Joint    Housing 

Committee  of  the  Federation  of  British  Industries  and  the  National 
Alliance  of  Employers  and  Employed  have  expressed  the  opinion 
that  the  new  Housing  Bill  of  the  Government  is  a  great  improve- 
ment on  existing  powers,  and  will  in  the  course  of  time  do  much 
to  secure  the  building  of  working  class  houses.  The  Bill,  however, 
is  complex,  and  some  delay  must  inevitably  occur  before  it  takes 
effect.  In  view  of  the  urgency  of  starting  building  all  over  the 
country  at  oner,  both  to  meet  the  housing  shortage  and  to  curtail 
unemployment,  the  Committee  urge  the  Government  to  pass  a 
short  Act  enabling  a  grant  per  house  to  be  made  to  any  public 
authority  or  public  utility  society,  for  working  class  houses  built 
within  one  year  from  the  passing  of  the  Act.  As  the  cost  of 
building  has  considerably  more  than  doubled  from  pre-war  ijrices, 
it  is  suggested  that  the  Government  should  pay  40  per  cent,  of  the 
cost  of  building,  and  that  the  grant  should  be  given  for  a  definite 
number  of  houses,  say  100.000,  distributed  over  the  whole  country. 
The  Committee  hold  that  the  financial  terms  offered  to  Public 
Utility  Societies  should  be  at  least  as  favourable  as  those  granted 
to  local  authorities. 

South  African  Trade  Inquiries.- Since  Mr.  H.  M.  Senior. 

Trade  Commissioner  in  South  Africa,  opened  his  offices  at 
Winchester  House,  Loveday  Street,  Johannesburg,  in  February, 
he  has  received  numerous  inquiries  showing  a  great  desire  to 
renew  business  connections  which  were  suspended  during  the  war. 
A  library  of  catalogues,  trade  journals,  and  directories  has  been 
established  at  the  office.  Communications  should  be  addressed  to 
him  as  above. 

Imports    Restriction   Committee.— The  Daili/  Chronkb' 

states  that  Mr.  Stuart  Bunning,  chaii-man  of  the  Parliamentary 
Committee  of  the  Trade  Union  Congress,  has  resigned  from  the 
Imports  Restriction  Committee,  as  after  attending  its  first  meeting 
"the  dis^cussion  convinced  him  that  the  personnel  of  the  Committee 
was  such  that  it  was  bound  to  report  in  favour  of  a  Protectionist 
policy.''  The  Trade  Union  Congress,  which  was  allotted  four  seats 
on  the  Committee,  is  taking  no  further  part  in  the  proceedings. 
As  already  stated,  Lord  Emmott  recently  resigned  the  chairman- 
ship of  the  Committee. 

Foreign   Trade.— The  March  Figures.— The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  ;^ 

March,  Inc.  or 

Imports.  1919.  dec. 

£  £ 

119,909         -f     53,561 
1,743,350 


■\-   889,851 


3  numthi,  1919. 
Inc.  or  dec. 

& 
+       79,826 
+  1,660,737 


328,129 
1,950,148 


+  217,122 

+  814,097 


+   461.407 
+   1.514,892 


-An   international 


Electrical  goods,  &c. 
Machinery 

Exports. 
Electrical  goods,  &c, 
Machinery 

Electrical   Exhibition  at  Barcelona 

exhibition  is  to  held  at  Barcelona  in  1921  devoted  to  electricity 
and  allied  industries.  The  exhibition  will  be  divided  into  13  sec- 
tions covering  the  whole  domain  of  constructive  electricity.  It  is 
well  known  that  before  the  war  Germans  enjoyed  the  major  part  ot 
Spain's  foreign  custom,  her  exports  being  to  a  value  of  25,326,181 
pesetas  in  1913.  The  exhibition  should,  therefore,  offer  an  excel- 
lent opportunity  for  Allietl  exporters  to  improve  their  position  in 
the  Spanish  market. 
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Fire. — A  correspoudent  stales  that  the  electric  generating 

»t»tiou  ut  Shilbottle  (.'oUierv.  uear  Alnwick.  Northumberland,  was 
Completely  de<itrv.ijeJ  by  tire  ou  Monday  muruiug. 

British  Scieotlfic  Products  Exhibition.--  At  the  Exhibi- 

tiou  to  be  bold  at  Ceutral  Hall,  Wcstiuiiister,  from  July  ;)rd  to 
-■Vujiust  ;')tlj,  thf  eiliibita  will  be  dividetl  into  the  following 
Seotions  —  Ajrrioulture  ;  Aiteraft  :  Chemistry  (.inorganic  and 
urifaaic  products,  plant,  laboratory  ware  und  apparatus) ;  Educa- 
tion ;  Electrical  Appliuncea  Cincludinjr  instiinnents.  wirelesa 
apparatus  and  mafrnetos):  Ensrineerintr  (prime  niovera.  traction, 
luei^hanical  devices  and  models) ;  FuelB;  Medicine  and  Surfrery 
(including  bacteriolojrical  and  X-ray  apparatus)  ;  Metallurgy 
(ferrous  and  non-ferrous  products,  furnaeea  and  plant)  ;  Paper. 
Illustration  and  Typography  ;  Physics  (mechanics,  heat,  optica, 
illuminatioL',  photography,  sound);  and  Textiles.  Other  exhibits 
in  suitable  sections. 

Canadian    Engineering    Standards    Association. — The 

Canadiiui  Engineering  Standards  Association  has  recently  been  in- 
corporated, with  head  office  at  Montreal.  The  chief  objects  of  the 
Asaociation  are  to  co-ordinate  the  efforts  of  producers  and  usera  for 
the  improvement  and  standardisation  of  engineering  materials  ; 
and  to  prepare  and  promote  the  general  adoption  of  standards  in 
connection  with  engineering  structures,  materials,  and  other 
matters  and  things,  and  from  time  to  time  to  revise,  alter,  and 
amend  the  same.  The  following  distinguished  professional  men 
are  listed  as  the  incorporators  : — Sir  John  Kennedy,  Dr.  Robert 
Kuttan.  Dr.  John  Boneall  Porter,  Richard  John  Durley,  and  Henry 
Hague  Vaughan,  all  of  Montreal.  The  operations  of  the  corpora- 
tion are  to  be  carried  on  without  share  capital. — Bnard  of  Trade 
.l,»irna!. 

Book    Notices. — "  Mechaniml    World  Electrical  Pocket- 

Book  for  191!t."  Pp.  274,  105  figs.,  and  diary.  Manchester  : 
Emmott  &  Co.,  Ltd.  Price  Is.  net. — The  present  issue  has  been 
further  enlarged  and  improved.  The  section  on  electric  motors  in 
industrial  service  has  been  re-written  and  expanded,  and  now 
contains  information  on  the  selection,  operation ,  and  care  of 
motors.  The  new  sections  on  the  use  of  fiy- wheels  with  electric 
motors,  and  on  the  care  of  commutators  and  brushes,  will  also  be 
of  interest.  The  sections  on  alternators,  alternating  currents, 
static  transformers,  and  fuses,  have  all  been  re-written  ;  while  new 
sections  have  been  introduced  dealing  with  phase  sequence,  &c., 
and  synchronous  alternators.  The  sections  on  electric  lamps  and 
lighting  have  been  partly  re-written.  The  mathematical  tables 
have  been  extended  and  additions  made  to  several  other  sections. 

"  Journal  of  the  Institution  of  Electrical  Engineers."  Vol.  57, 
No.  280.  March,  IHlfl.  London  :  E.  i:  F.  N.  Spon,  Ltd.  Price  7f. 
— This  issue  contains  Lieut.-Col.  W.  A.  J.  O'Meara's  paper  on  "The 
Functions  of  the  Engineer  :  His  Education  and  Training,"  and  the 
discussions  on  the  following  pajiers  : — 'Carbon  Brushes":  "The 
Use  of  High-pressure  and  High-temperature  Steam  in  Large  Power 
Stations";  and  "The  Supply  of  Single-phase  Power  from  Three- 
phaae  Systems." 

"  Aeroplane  Construction."  By  Sydney  Camm.  Pp.  viii  + 
Ills  ;  12t;  figs.  London.  Crosby  Lockwood  &  Son.  liu:i.  Price 
78.  (id.  net. 

"  Catalogue  of  Lewis's  Medical  and  Scientific  Library,"  including 
a  classified  index  of  subjects,  with  the  names  of  these  authors  who 
have  treated  of  them.  Revised  to  the  end  of  I'.>17.  Pp.  492. 
London  :   H.  K.  Lewis  A:  Co..  Ltd.     Price  12s.  lid.  net. 

"Annual  Report  of  the  Dominion  Water-Power  Branch,  191(i- 
l!il7."     Ottawa:  Department  of  the  Interior. 

"  Practical  Elementary  Manual  of  Magnetism  and  Electricity." 
By  A.  Jamieson.  Tenth  edition.  Pp.  xiv  -i-  372  ;  iUustrationa. 
London  :  Charles  Griffin  &  Co.,  Ltd.     1919.     Price  5s.  net. 

For  Sale. — Preston  Corporation  tramway  (department 
has  for  disposal  one  heavy  treble-geared  tram-wheel  lathe.  For 
particulars  see  our  advertisement  pages  to-day. 

Minburgh  Corporation  invites  offers  for  one  drum-type  rotary 
water  strainer,  and  three  1,500-KW.  ii,600-volt  three-phase  switch 
f>anels.     For  particulars  see  our  advertisement  pages. 

Liquidations   and   Dissolutions. — Resisto  Electrical 

Manufacturing  Co.,  Ltd.— A  meeting  is  called  for  May  7th  at 
lt)7,  Fenchurch  Street,  London,  E.C.,  to  hear  an  account  of  the 
winding  up,  from  the  liquidator.  Mr.  De  W.  Lay  ton. 

Tramways  a.nd  General  Works  Co..  Ltd. — Winding  uji 
voluntarily.  Meeting  of  creditors,  April  22nd,  at  57,  Moorgate 
Street.  E.C.     Liquidator,  Mr.  E.  C.  Price. 

British  Huhn  Metallic  Packinc;  Co.,  Ltd.,  London,  E.C. — 
Return  to  contributories.  First  and  final  payment  of  £1  2s.  10!d. 
per  share,  payable  at  otfice  of  Official  Receiver  and  Liquidator, 
Carey  Street,  W.C. 

Larne  Electric  Light  Works,  Ltd. — A  meeting  is  called  for 
Ma,y  12th  at  Suffolk  House.  Laurence  Ponntney  Hill,  London. 
E.G..  to  hear  an  account  of  the  winding  up  from  the  liquidator. 
Mr.  J.  D.  A.  Norris. 

Owen  Lucas  i:  Pvke,  consulting  engineers.  39,  'Victoria  Street. 
S.W. — Mr.  0.  D.  Lucas  and  Mr.  L.  Pyke  have  dissolved  partnership. 
Debts  will  be  attended  to  by  Mr.  L.  Pyke.  who  will  continue  the 
business  under  the  style  of  Lucas  i:  Pyke. 

Catalogues  and  Lists. — Mes.srs.  Ward  &  Goldstonk, 

Sampson  Works,  Salford.  Jlanchester. — New  sectional  list. 
No.  M2()0.  of  16  pages,  giving  many  illustrations,  descriptive 
notes,  and  tabulated  prices,  relating  to  electrical  supplies  for  the 
motor-car,  motor  cycle,  and  the  garage.  A  new  range  of  electric 
aide,  head,  and  tail  lamps,  accumulators,  Ford  accessories,  and  high 


and  low-tension  automobile  cables,  is  included.  The  list  is  really 
an  advance  supplement  preparatory  to  the  issue  of  their  large 
catalogue. 

"  W.  R,"  Patents,  Ltd.,  S,  Old  Jewry.  London,  E.C.  2.— 
Pamphlet  on  the  "  W.  R."  Combustion  Indicator,  which  is 
describeil  in  our  "  New  Electrical  Deviies     today. 

Trading   with    the    Enemy. — The    Luiuhm   Gaztllf   fur 

April  4th  and  titli  contuina  a  numbei-  of  additions  to  the  list  <if 
those  with  whom  trading  is  prohibited,  and  the  names  ut  ubutit 
2.000  persons  and  boilies  now  removed  from  the  liat.j 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. —  Loa.v  Sanctio.v. — The  Secretary  for  Scotland 
has  consented  to  the  borrowing  by  the  Electricity  Committee  of 
.*:  100,000  for  extensions. 

Aberystwyth. — Proposed  Mumcipai.  Pirchase. — The 
E,L.  Co.  having  intimated  its  willingneaa  to  dispose  of  its  under- 
taking, the  T.C.  is  taking  the  opinion  of  valueis  on  the  matter. 

Birmingham. —  !-.<;. B.    Ixyiimv. — Colonel    Kkin    held 

a  L.G.B.  inquiry  last  week  into  the  application  by  the  T.CJ. 
to  borrow  £l,ti2(j,l40  for  the  erection  of  a  new  electricity 
generating  station  at  Nechells.  Mr.  R.  A.  Chattocb,  ('orpor- 
ation  electrical  engineer,  said  the  estimate  for  stnicttiral 
steel  work  was  between  £95,000  and  £100,000,  and  a  tender 
for  £94,000  had  been  provisionally  accepted.  Colonel  Ekin 
pointed  out  that  the  cost  of  the  station  in  relation  to  the 
supply  of  electricity  was  higher  than  that  at  most  places,  and 
suggested  that  it  was  double  what  it  was  before  the  war.  Mr. 
Chattock  agreed  that  it  was  more  than  double;  something  like 
three  times.  Mr.  C.  P.  Sparks  stated  that  at  the  new  power 
station,  electricity  would  be  generated  much  more  cheaply  and 
efficiently  with  new  plant  than  waa  i>ossible  with  a  temporary 
station  at  Nechells,  and  with  the  old  power  stations  at  present 
iiaed. 

An  inquiry  was  also  held  into  an  application  to  borrow  .t3K,000 
for  the  purchase  of  the  Hams  Hall  Estate,  near  Coleshill,  as  a  site 
for  a  new  power  station.  Colonel  Ekin  remarked  that  the  Council 
had  made  an  excellent  bargain.     Both  inquiries  were  concluded. 

Bridgend. — E.L.     Scheme. — At     a     meeting     of     the 

Bridgend,  Penybont,  Maesteg.  and  Ogmore  and  Garw  Councils,  it 
was  decided  that  the  engineers  of  the  four  Councils  should  prepare 
a  joint  scheme  for  the  supply  of  electricity  to  the  district  ;  it  wa.s 
sugKe*te<i  that  power  could  be  obtained  from  the  rivera  in  the 
diatrict. 

Bridlington. — Ovkrheau    Mains. — The   B.  of  T.   has 

consented  to  the  Corporation  using  overhea<l  liuea  for  the  supply 
of  electricity  at  220  and  440  volta  to  w<jrks  in  Penfold  Lane. 

Bolton. — M.UKR  Extensions. — The  Klectricity  Com- 
mittee has  decided  to  extend  the  mains  from  Duncan  Street  sub- 
station to  Spa  Roml  electricity  works. 

Bournemouth. — E.L.     Chahiies. — The    T.C    informed 

the  Bournemouth  E.S.  Co.  that  it  would  be  prepare<l  to  pay  33 1  per 
cent,  increase  on  the  electricity  charges  if  the  company  would 
waive  the  right  to  terminate  the  agreement  in  June  next.  The 
company  could  not  concede  this,  and  the  Council  is  to  continne  to 
pay  an  increase  of  2.'i  per  cent. 

Carmarthen. — Electricity   Chaiujes. — The   T.C.    haa 

agreed  to  receive  a  deputation  from  the  E.L.  Co.,  in  connection  with 
an  application  of  the  company  to  increase  the  charges  for  electricity 
by  a  further  20  per  cent. 

Cavan. — E.L.  Schemes. — The  B.  of  U.  has  appointed 

Mr.  J.  A.  Kenny,  of  Dublin,  to  complete  the  scheme  of  electric 
lighting  in  the  workhouse,  which  was  being  carried  out  by  the  late 
Mr.  J.  P.  Tierney. 

A  scheme  is  also  on  foot  for  the  formation  of  a  company  to 
install  electricity  in  the  town. 

Chesterfield.  —  Proposed    liOAN. — With     a    view    to 

improving  the  supply  of  electricity  to  the  Whittington  Moor  area, 
the  T.C.  haa  applied  for  L.G.B.  sanction  to  a  loan  of  JC8,i;00,  for 
mains,  buildings,  A:c. 

Clppenham. — Motor  Depot. —  At  the  annual  meeting 
of  the  Slough  and  Datchet  E,S.  Co.,  the  chairman  said  that  as  they 
had  accommodation  at  their  station  for  considerable  extensions, 
they  approached  the  authorities  in  December,  1917,  with  proposals 
for  the  supply  of  electricity  to  the  new  Motor  Repair  Depot  at  Salt 
Hill.  The  terms  were  such  that,  in  their  opinion,  a  saving  of 
many  thousands  of  pounds  would  have  been  accomplished,  and  the 
necessity  for  the  Government  to  build  and  equip  an  entirely  new 
station  with  the  necessary  duplicate  plant  would  have  lieen  avoided. 
Apparently  no  consideration  was  given  to  the  proposal,  as  they 
learnt,  through  the  Official  Report  of  Parliamentary  Debates  in 
October,  1918,  that  the  Government  had  decided  to  proceed  With 
its  own  scheme.  He  was  not  in  u  position  to  state  how  far  thia 
had  advanced  up  to  the  present. 

Continental. — Russia. —  The    Times    states    that   the 

Moscow  water,  eli  ctricity,  and  gas  works  and  tramways  are  .at  » 
standstill. 
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Cost  of  Public  Lighting.— r)r.  Addison  stated  in  the 
House  of  Commons,  last  week,  that  the  expenditure  of  local 
authorities  in  England  and  Wales  on  public  liffhting  for  the  year 
ended  Maroh^  lylo,  was  £2,277,000. 

Halifax. — Mill  Deivlng. — Agreements  with  the  follow- 
ing firms  for  the  supply  of  electricity  for  mill  driving  have  been 
signed  by  the  T.C.  i—Farrar  Bros..  Ltd.,  of  Well  LaneMflla;  an.l 
Mr.  Thomas  Robinson,  of  Boothtown  Mills. 

New  Plant. — The  electrical  engjineer  has  been  instructed  to 
obtain  quotations  for  a  1,500-KW.  rotary  converter  and  the 
necessary  switchjjear  and  transformer. 

Charges  for  Motor  Hire. — The  Electricity  Committee  has 
decided  to  increase  the  charges  for  the  hire  of  electric  motors  by 
25  per  cent.,  as  from  April  1st. 

India. — Water  Power  ix  Burjia. — The  first  hydro- 
electric installation  in  Burma  has  been  made  at  Kannauk.  in  the 
Tavoy  district,  in  connection  with  the  wolfram  mines  there.  The 
available  energ-y  is  1.000  H.i'.,  but  by  the  plant  now  installed  only 
half  the  power  is  utilised.  The  head  of  water  at  the  power  house 
is  2.094  ft.,  and  it  is  locally  believed  to  be  higher  than  any  other 
installation  save  in  a  few  instances  in  Switzerland  and  the  U.S.A. — 
The  Times  Trade  Suppleiiieitt. 

Ipswicli. — National  Electricity  Supply. — The  E.S. 
and  Tramways  Committee  has  recorded  its  objection  to  the  pro- 
posal to  place  the  control  of  electricity  supply  under  the  proposed 
Ministry  of  Ways  and  Communications,  in  view  of  the  fact  that 
supplies  of  electricity  to  factories  and  other  users  largely  pre- 
ponderate over  supplies  to  railways  and  other  undertakings  which 
it  is  proposed  to  bring  under  the  control  of  the  new  Ministry.  The 
Committee  considers  that  the  best  interests  of  the  nation  would  be 
serveti  by  leaving  the  control  of  electricity  in  the  hand.s  of  the 
B.  of  T. 

Killarney. — Proposed   Price    Increase. — The  County 

Kerry  E.L.  Co.  is  applying  to  the  H.  of  T.  for  permission  to  increase 
its  charges  for  lighting  from  Od.  to  8d.  per  unit. 

Letterkenny. — E.L.  Scheme. — The  U.D.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £10,000  for  the 
lighting  of  the  town  with  elei^tricity. 

Lighting    Restrictions. — In    reply    to   a   ijuesiiou,   Mr. 

Bridgeman,  on  behalf  of  the  B.  of  T.,  stated  in  the  House  of  Com- 
mons that  the  question  of  the  suspension  of  the  present  control  of 
lighting  during  the  summer  months  was  engaging  the  attention  of 
the  Controller  of  Coal  Mines,  and  a  decision  would  be  reached  in 
the  course  of  the  current  month. 

Limerlcli. — Year's  Working. — On  the  past  year's 
working  of  the  Corporation  electricity  department  there  was   a 

deficit  of  £900. 

Liverpool. — Loan  Sanction. — The  L.G.B.  has  sanctioned 

the  borrowing  by  the  T.C.  of  £122,155  for  electric  mains,  £80,000 
for  plant  and  switchgear.  £47,000  for  boilers,  economisers  and 
accessories,  and  £21,000  for  cooling  towers  and  foundations. 

Maidstone. — Proposed  Loans. — The  T.C.  has  applied 

for  loan.s  of  £6,000  for  electricity  mains  and  £1,000  for  services. 

Maybole- — E.L.     Scheme. — Representatives    from    the 

town  have  interviewed  the  borough  electrical  engineer  of  Ayr,  and 
considered  the  advisability  of  introducing  electricity  for  po«er 
purposes.  The  engineers  statement  was  favourably  received,  and 
a  further  meeting  has  been  arranged. 

Newcastle-under-Lyme. — Bulk  Supply. — The  B.  of  T. 

has  issued  an  order  permitting  the  Stoke-on-Trent  T.C.  to  .'<upply 
the  Newcastle  T.C.  with  electricity  in  bulk. 

Nottingfiam. — In  our  report  of    the  L.G.B.  inquiry  at 

Nottingham,  a  regrettable  error  crept  into  the  statement  that 
Messrs.  Boots  had  offered  a  supply  of  electricity  at  £3  per  KW,. 
plus  8d.  per  unit.  The  error  was-  obvious  ;  Sd.  should  have  read 
O'sd.,  and  we  may  point  out  that  Messrs.  Boots  are  not  the 
profiteers  our  note  might  have  suggested,  their  technical  know- 
ledge being  far  above  making  such  unwarrantable  charges  foi' 
energy  in  bulk. 

Pembroke  (Co.  Dublin).— Price  Increase.— The  U.D.C 

has  increased  its  charges  for  electricity  by  Jd.  per  unit  for  lighting 
and  id.  for  cooking  and  heating,  as  from  April  1st. 

Soutli     Africa. — Strike. — As    a    result    of    the    T.C. 

deciding  to  dismiss  HO  men  from  the  municipal  power  station,  the 
remainder  of  the  employes  struck  work  on  March  30th,  and  refused 
to  allow  any  lighting  in  the  town.  The  strikers  called  for  the 
resignation  of  the  Town  Council,  and  formed  a  Board  of  Control 
to  act  in  conjunction  with  the  general  manager  of  the  electricity 
works  and  tramways,  to  keep  the  tramways  running.  The  dispute 
was  settled  on  April  5th.  on  the  basis  of  a  4S-hours'  week,  payment 
during  the  strike,  the  appointment  of  a  Committee  to  investigate 
into  local  government,  and  other  terms. 

Swansea. — Mdioa  Hektals. — The  Electricity  Com- 
mittee has  decided  to  increase  by  33',  per  cent,  the  rentals  for 
motors  on  hire. 

Lighting  ok  Workmen's  Dwellings. — A  report  on  the  electric 
lighting  of  27  workmen's  dwellings  showed  that  at  8d.  per  week 
the  average  price  obtained  per  unit  was  2'86d.  :  to  meet  the  extra 
charges,  depreciation  of  wiring,  &c.,  the  weekly  charge  is  to  be 
increased  tg  la. 


St.  Helens. — Proposed  Loan. — The  Electricity  Com- 
mittee has  decided  to  apply  tor  L.G.B.  sanction  to  a  loan  of  £800, 
for  the  purchase  of  a  transformer,  switchgeajr,  &;c. 

Walthamstow. — Proposed   Bulk  Supply. — The  Elec- 

tiicity  Committee  has  informed  the   N.  Metropolitan  E.P.S.  Co. 
that  it  has  no  intention  of  taking  a  bulk  supply  of  electricity. 
Yorkshire. — Wages. — Representatives    of   a   number  of 

eletttric  supply  authorities  in  Yorkshire  met  in  conference  at  the 
Leeds  Town  Hall,  on  AprO  1st,  to  discuss  the  advisabOity  or  other- 
wise of  forming  a  Committee  to  consider  questions  of  rates  of  pay 
and  conditions  of  labour  of  employes  in  electric  generating  stations. 
The  proceedings  were  conducted  in  private. 


TRAMWAY  AND  RAILWAY  NOTES. 

Barry. —  Proposed  Extensions. — The  U.D.C.  has 
decided  to  communicate  with  the  Cardiff  T.C.  regarding  the  exten- 
sion of  the  tramways  and  electric  lighting. 

Birmingham. — 4.s  Hours'  Week. — The  T.C.  estimates 

that  the  recent  concessions  to  its  employes  regai-ding  hours  of 
labour.  &c.,  will  cost  £l(i0.000  per  annum,  and  an  immediate 
increase  in  fares  will  be  necessary. 

Bournemouth. — Sunday    Service. — ^The    T.C.  ha,s   re- 

(xjmmenced  the  running  of  a  Sunday  tramoar  service. 

Bradford. — Supply    of    Material. — It  is  stated  that 

52  electric  motors,  for  which  the  tramways  department  has  been 
waiting  for  the  past  three  years,  cannot  be  delivered  for  four 
months.  Strong  efforts  are  being  made  to  secure  800  tons  of 
steel-girder  rails,  but  it  is  said  that  a  year  will  elapse  before  the 
order  can  be  completed. 

Continental.  —  Spain.  —Railway  Electrification. — 

H.M.  Ambassador.  Madrid,  reports  that  in  connection  with  the 
projjosed  Paris-Algeciras  Railway  the  question  of  a  sufficient  supply 
of  electricity  for  its  operation  has  arisen.  A  scheme  for  a  national 
network  for  distributing  electrical  energy  has  been  suggested,  the 
power  to  be  derived  from  the  water-power  resources  of  Spain.  The 
full  amount  obtainable  is  calculated  at  2.300,000  KW.  The  limit, 
however,  suggested  at  present  for  the  calculation  of  returns  is 
300,1.100  KW..  in  addition  to  the  300,000  KW.  already  independently 
in  use  in  the  country.  The  total  length  'of  the  main  transmis- 
sion lines  is  estimated  at  2,350  km.,  and  that  of  the  feeders  and 
branches  at  2.050  km.  The  cost  of  the  whole  system  has  been 
estimated  at  about  £5,200,000.  The  main  distribution  will  be 
effected  at  120,000  volts,  50  periods,  which  is  that  generally  in  use 
in  the  country.  The  conductors  will  be  connected  up  with  the 
principal  waterfalls  and  coalfields,  and  particularly  with  those 
which  are  not  well  adapted  for  exploitation  in  the  usual  way. 
These  coalfields  will  be  used  to  supplement  the  water  power  in  times 
of  drought.  The  direct  line  between  the  northern  frontier  and 
Algeciras  will  probably  be  the  backbone  of  the  system,  while  that 
between  Madrid  and  Valencia  will  coiLstitute  the  main  artery  of 
traffic  to  Eastern  Spain.  After  these  lines,  a  direct  route  from 
Madrid  to  Vigo  has  been  suggested,  and.  in  connection  with  this, 
an  addition  of  transmission  lines  passing  through  Corunna,  Vigo 
and  Ferrol.  has  been  recommended. 

According  to  a  Royal  Decree,  the  rates  per  unit  and  per  km. 
at  present  in  ojieration  may  be  proportionately  increased  up  to  a 
maximum  of  15  per  cent.,  although  this  increase  may  exceed  the 
legal  maximum  provided  by  the  various  railway  concessions.  The 
companies  are  obliged  to  keep  a  separate  accoxmt  of  the  revenue 
derived  from  the  increiised  tariff,  and  this  revenue  will  not  be  calcu- 
lated to  increase  the  realisable  vtilue  on  a  possible  reversion  of  the 
railways  to  the  State. — Finnnrier. 

At  the  recent  meeting  of  the  Compania  del  Metropolitan!  i 
Alfonso  III,  it  was  stated  that  excellent  progress  was  being  made 
with  the  construction  of  the  underground  electric  railway  at 
Madrid,  and  if  the  rolling  stock  and  other  material  which  had  been 
ordered  in  the  United  States  was  delivered  to  time,  it  was  expected 
that  it  would  be  possible  to  open  the  first  section  of  the  line  in 
October  next. 

Switzerland.— The  Timei;  states  that,  in  order  to  relieve 
unemployment,  the  States  Council  has  voted  £180,000  for  pre- 
paratory work  in  connection  with  the  electrification  of  the  Brique 
and  St.  Gothard  branch  lines. 

Darwen.— New  Tramcars. — The  Tramways  Committee 

has  decided  to  obtain  tenders  for  the  construction  of  three  new 
tramcars. 

Dewsbury. —  Extension  ok  Tijie. — The  Electricity 
and  Tramways  Committee  is  applying  to  the  B.  of  T.  for  an 
extension  of  time  in  respect  to  the  completion  of  proposed  tram- 
ways to  Shaw  Cross  and  Dewsbury  Moor,  the  periods  for  which 
expire  on  August  18th  and  August  7th  next. 

Doncaster. — New  Tramcars.— The  T.C.  has  decided  to 

purchase  10  new  tramcars,  at  an  estimated  cost  of  £21,000. 

Edinburgh. — Tkajiway  Electrification. — The  Sub- 
Committee  which  visited  London  and  Bournemouth  to  inspect  the 
conduit  tramway  systems  has  recommended  that  the  cable  system 
should  be  electrified  by  sections  as  soon  as  possible,  and  that  the 
overhead  system  should  he  generally  adopted.  The  recommenda- 
tions have  lieen  inlopted  by  the  T.C. 
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Isle  of  Thanet. — Fare  Revision. — The  Isle  of  'J'hanet 

Tramway  Co.  ha£  increased  its  fares  by  50  per  cent. 

Lincoln. — Railless  Traction. — A  deputation  from  the 
T.C.  has  visit«d  Bradford  and  Rotberham  to  inspect  the  railless 
systems  in  those  towns,  and  is  preparing-  a  report  on  the  subject. 

Liverpool.    -  Proposed    Municipal     Pv  rchase. — The 

T.C.  has  approved  of  the  promotion  of  an  order  for  the  pur- 
chase of  the  Liverjiool  and  Presoot  Light  Kaihvay.  It  wa.s  stated 
that  the  3t  miles  of  track  would  be  purchased  for  £lS,OoO,  and  to 
repair  the  line  it  was  estimated  another  £27,000  or  £30,000  would 
be  necessary. 

Accident.— The  report  of  the  B.  of  T.  inquiry  into  the 
collision  between  two  electric  trains  at  Brocklebank  Dock  Station 
on  the  Liveq>ool  Ovorhoad  Railway,  on  January  i:ith.  states  that 
the  general  conclusion  arrived  at  is  that  the  incorrect  position  of 
a  signal  was  the  chief  cause  of  the  collision.  It  was  clear  that 
some  failure  of  the  signalling  or  train-stop  arrangements  must 
have  occurred,  but  it  was  not  easy  to  determine  what  actually 
took  place.  The  collision  took  place  in  a  tog,  and  a  number  of 
passengers  were  Injured.  A  similar  accident  occurred  in  a  fog  on 
February  12th.  The  rejxjrt  states  that  the  evidence  in  both  oases 
showed  that  there  was  much  to  take  exception  to  in  many 
directions  with  regard  to  automatic  signalling  and  block 
instrument  working  on  this  electric  railway.  Various  technical 
amendments  for  the  automatic  signalling  system  are  recommended, 
and  the  report  states  that  if  a  reliable  automatic  system  of 
signalling  and  train  control  can  be  arranged,  it  will  not  be 
necessary  to  retain  block  telegraph  working,  which  in  itself  is  ill 
adapted  for  a  frequent  service  amounting  to  18  or  20  trains  an 
hour.  There  should,  also,  be  telephone  communication  at  all 
stations  to  both  platforms.  The  company  should  be  asked  to 
submit  its  proposals  to  effect  the  necessary  improvements. 

Depctation  to  America.— The  T.C.  has  decided  that  a  depu- 
tation, consisting  of  the  cityengineer,  tramway  manager,  electrical 
engineer,  lighting  engineer,  and  four  members  of  the  Tramways  and 
Electricity  Committee,  shall  be  appointed  to  visit  the  United  States 
and  Canada  for  the  purpose  of  inspecting  and  studying  tramway 
systems  and  methods  of  street  lighting. 

London. — L.C.C.  Pays  Da3Iages. — Judge  Grainger  last 
week,  at  Greenwich,  ordered  the  L.C.C.  to  pay  £150  damages  to  a 
young  lady,  who  was  injured  as  the  result  of  a  collision  between 
two  tramcars  at  Peckham  in  July  last  year. 

Fare  Re\  ision. — Increases  of  from  Jd.  to  2d.  per  fare  came 
into  operation  on  the  Central  London.  Piccadilly,  and  Bakerloo 
Tubes  on  April  Cth.  Increases  on  certain  District  routes  have  also 
been  made. 

Derailment. — A  tramcar  left  the  rails  at  the  southern  end  of 
Blackfriars  Bridge  on  Monday,  and  stood  across  both  up  and  down 
lines.     Traffic  wa-s  for  a  time  brought  to  a  standstill. 

Owing  to  an  accident  to  a  train  near  the  Temple  station  on 
Thursday  morning,  one  line  of  traffic  on  the  District  railway  was 
held  up,  and  passengers  had  to  alight  and  walk  along  the  line 
to  the  station. 

Newcastle-on-Tyne. — Year's  Working. — At  a  meeting 

of  the  T.C.  it  was  stated  that  last  year  101,000.000  passengers  were 
carried  on  the  tramway  system,  compared  with  65,000,000  the  year 
before  the  war.  The  receipts  per  car-mUe  were  Is.  6d.,  against  Is., 
and  the  working  costs  were  G62d.,  against  3"22d.  During  the 
current  year,  £55,000  will  be  spent  from  the  reserve  fund. 
£14,000  was  transferred  from  the  surplus  to  the  relief  of  the  rates. 

Worcester. — Wages. — Tramcar  drivers  in  the  employ  of 
the  tramway  department  have  received  an  advance  of  24s.  per 
week  over  pre-war  rates.  By  agreement,  four  women  do  the  work 
of  three  men,  and  receive  wages  on  a  proportionate  basis. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Cable  Ship  Honours.— Four  London  men  from  H.M. 
cable  ship  Muiiarcli  were  to  be  decorated  with  the  O.B.E.  on  Satur- 
day "  for  good  work  on  cable  ships  in  dangerous  waters."  Through- 
out the  war  London  was  in  telephonic  communication  with 
G.H.Q.  in  France,  thanks  to  the  cable  men.  The  present  Monarch 
is  the  second  ship  of  that  name  ;  the  other  was  torpedoed  in  19irj, 
her  stem  part  being  blown  right  away.  Depth  charges  dropped  by 
the  Navy  played  havoc  with  the  cables.  At  the  height  of  the 
TT-boat  attacks,  a  large  number  of  hydrophone  cables  had  to  be  put 
down  for  detecting  the  positions  of  enemy  submarines. 

Egypt. — Arising  out  of  tiie  recent  disorders,  a  Ministry 
of  Communications  has  been  formed,  which  will  "  for  the  present  " 
control  telegraphs,  telephones,  and  posts,  as  well  as  all  the  meanH 
of  transport,  &c. 

Germany. — The  Post  Office  announces  that  commercial 
telegrams  may  now  be  accepted  at  sender's  risk  for  inhabitants  of 
Germany  territory  on  the  left  bank  of  the  Rhine  in  Allied  occupa- 
tion, at  a  charge  of  3d.  per  word,  providing  that  such  telegrams 
relate  to  the  supply  of  goods  to  that  territory.  Personal  or  domes- 
tic telejframs  are  not  allowed  except  to  members  of  the  Forces. 


Post  Office  Wages. — The  (iovernment  has  agreed  to  the 
Post  Office  Controlling  Officers'  Association's  reorganisation  scheme. 
The  increased  pay  will  amount  to  £120.000  to  £150,000  a  year, 
dating  from  January  Ist,  1918,  and  all  grades  have  been  advanced. 

Syria. — Telegraph    oflSces  at   Beirut   and    Tripoli  were 
i>pened  on  March  I5th,  and  will   now  take  business  or  social  tele- 
grams  in   plain  language,  English   or  French,  at  sender's   risk, 
T.  ,nid  T.  .hie. 

Telegrams    for    tlie    War    Zone.— The    Post    Office 

announces  that  commercial,  personal,  and  domestic  telegrams  can 
now  be  sent  at  sender's  risk  and  subject  to  censorship  to  the 
following  countries  at  the  following  rates  per  word  : — Austria 
(excluding  Hungary),  3d.  ;  Poland,  4d.  ;  Esthonia,  ">Jd. ;  Czecho- 
slovakia, 4d,  ;  Albania,  4Jd.  ;  Turkey,  Gd.  ;  Montenegro.  Bosnia- 
Herzegovina,  Croatia,  Rumania.  Serbia,  and  .Slavonia  (//i?  Eastern'), 
tiid.  ;  Bulgaria  {riii  Eastern).  7d.  ;  Trieste,  Illyrian  Littoral,  and 
Dalmatia,  2id, 

In  every  case  the  telegrams  must  be  in  plain  language  and 
written  in  self-explanatory  English  or  French.  The  service  is 
uncertain,  and  the  telegrams  are  liable  to  delay. 


CONTRACTS  OPEN  AND  CLOSED. 

{The  {lute  giren  in  pare/tt/iesex  at  the  end  of  the  pnriii/ruph  indieatex 
the  iMue  of  tlie  Electrical  Review  in  which  the  "  Ofticiul 
Notice  "  appeared.') 

OPEN. 

Australia. — Brisbane.— May  l.")th.  Department  of  the 
Treasury,  h.t.  switchboard,  storage  battery  and  motor-generator  set 
for  the  electric  power  house,  Inkerman  Irrigation  Area,  Townsville. 
Specifications  from  the  Hydraulic  Engineer,  Brisbane. 

Melbourne. — May  I4th.  Victorian  Railway  Commissioners. 
Cells,  renewals,  caustic  soda  and  mineral  oil  for  caustic  soda 
batteries.     (Contract  No.  32,194.') 

Sydney. — June  9th.  City  CouncU.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.* 

Bedford. — Corporation  Electricity  Department,  (i  eared 
turbine  to  drive  an  existing  alternator.     (March  21st.) 

Birr  (King's  County). — May  1st.  Birr  Electric  Light 
and  Power  Co.,  Ltd.  Hydraulic  turbine  and  accessories,  electric 
generator,  reducer  set  and  motor  booster,  switchboards,  alterations 
to  P.  &  G.  storage  battery,  overhead  distributing  lines,  wood  poles 
and  fittings.     (See  this  issue.) 

Birmingham. — April  12th.  B.  of  G.  Rewiring  internal 
telephone  installation,  call  bells,  &c.,  at  the  2/lst  Southern  General 
Hospital,  Dudley  Road.     (March  28th.) 

Dublin.— April  24th.  Electricity  Supply  Comiuittee. 
High-tension  switchgear  and  alterations  to  existing  switchgear. 
(See  this  issue.) 

Dundalk.— April  29th.  U.D.C.  Electricity  Dejiartment. 
Replating  of  storage  battery.     (See  this  issue.) 

Eastbourne. — -April  Kith.  Electricity  Department.  One 
water-tube  boiler,  with  superheater  and  travelling-grate  mechanical 
stoker.     (April  4th.) 

Lancaster. — April  25th.  Corporation  tramway  uniforms. 
(See  this  issue.) 

London. — H.M.  Office  of  AVorks.  Two  lu-ton,  three- 
motor  type.  450-volt,  D.c.  travelling  cranes,  42-ft.  span  and  60-ft. 
span.     (March  28th.) 

HAii.MERS.MiTH. — April  9th.  BUectricity  Department*  Exhaust 
steam  feed  water  heater,  hot  air  forced-draught  fan  and  air  heater. 
(See  this  issue.) 

H.M.  OiKiCE  OF  Works. — April  14th.  Supply  of  electric  bell 
fittings  to  September  30th.     (See  this  issue.) 

Battersea. — May  Ist.  Electricity  Department.  One  water- 
tube  boiler,  superheater,  economiser  and  mechanical  stoker,  induced- 
draught  plant  for  main  fines.     (See  this  issue.) 

Sale. — U.D.C.  Electricity  Department.  200/250-kw., 
460-volt.  Diesel  engine  and  generator,  switchboard  panel,  &c. 
(March  2sth.) 

Tynemouth. — April  24th.  Corporation.  ( »ne  .OOO-KW. 
rotary  converter,  with  accessories.     (See  this  issue.) 

*A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  OverseajB  Trade  (Development  &  Intelligence),  London. 


CLOSED. 

Aylesbury. — B.  of  (1.     E.L.  installation  at  the  iiilirinary, 

(accepted)    ..  £188 
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Barrow. — Town  Council.     Accepted  :  — 

Motor-driven  electric  feed  pump.  £295.— James  Howden  &  Co.,  Ltd. 
Cables  for  turbo-alternatoi:  and  auxiliary  plant   motors,  £119.— Charies 

Mackintosh  &  Co.,  Ltd. 
Gajigway  and  handrail  for  switchroom,  £22. — BabcockA  Wilcox,  Ltd. 
E.H.T.  switchgear,  £740. — Ferguson,  Pailin,  Ltd. 

Annual  supplies  : — 
hlngine,  &o.,  oila. — Vacuum  Oil  Co.,  Ltd. 
Rnginf  room  stores. --J.  B.  Bolton. 

Hacking  and  jointing  material. — W,  H.  Tlmniton  A  St)ii,  Ltd. 
Joint  rings.— W.  J.  Tranter,  Ltd. 
Copper  wire,  vaseline  oil,  joint  boxes,  switch  cut-outs,  &c. — B.  I.  &  Helsby 

Cables,  Ltd. 
Para  strip  and  prepared  tape. — A.  Arkine. 

Insulating  compound,  bitumen  and  e.h.t.  compound.— Dussek  Bitumen  Co. 
Electrical  stores  and  rubber  gloves.— L.  Andrew  &  Co. 
Electricity  meters.— Chamberlain  &  Hookham,  Ltd. 
Prepayment  meters. — Ferranti,  Ltd, 
Earthenware  pipes  and  troughs. — Doulton&  Co.,  Ltd. 
Brass  saddles  and  pins.— Oeneral  Electric  Co..  Ltd. 

DoQcaster. — Dick,  Kerr  i^c  Co.     Ten  new  tramcars  :  car 

body,    £1,145,    £67    for   the    vestibule,   and  i:5H9  for   equipment. 
making:  a  total  of  £1,792  per  car.  exclusive  of  truck. 

Halifax. — B.  of  G.      Electric  fittings.     H.  Hodgson  and 
Company. 

King's  Lyna. — Corporation  Electricity  Committee  : — 

Bmsh  Electrical  Engineering  Co.  —  LOOO-k\v.  turbo-alternator  and  con- 
densing plant ;  interconnecting  pipe  work  and  air  filter,  £12,750  ; 

British  Thomson-Houston  Co.,  Ltd.— 400-kw.  rotary  converter,  e.h.t. 
switchboard  and  d.c.  switchboard,  £4,150;c400-k.v.a.  transformer  and 
switchgear  for  sub-station.  £1,025. 

London. — Batterska. — Electricity  Committee.    Annual 
contracts  : — 

Coal.— Rose,  Smith  &  Co.,  Ltd. ;  Foster  &  Co. 

Troughing  bends,  t&c— Callender's  Cable  &  Construction  Co.,  Ltd. 
Electrolytic  meters. — Reason  Mfg.  Co.,  Ltd. 

Electricity  meters. — Chamberlain  &  Hookham,  Ltd.  ;  Ferranti,  Ltd. 
Trinidite  joint*box  compound  and  bitumen  (sis  months). — Diissek  Bitumen 
Company, 


Manchester. — Electricity  Committee  : — 


Motors.     Electromotors,  Ltd. 

Meters,— Ferranti,  Ltd.,  and  Chamberlain  &  Hookham,  Ltd. 
tJ25-K.v.A.  transformer.— Ferranti,  Ltd.;   250-k.v.a.  ditto. — British  Electric 
Transformer  Co.,  Ltd. 


FORTHCOMINa     EVENTS. 


Chief  Technical  Assistants'  Association.— Friday,  April  Ilth.    At  7  p.m. 

.\t  .\nderton's  Hotel,   Fleet  Street,  E.G.      Discussion    on    "Problems  of 

Linking-up." 
Boyal  Instltatlon  Of  Great  Britain.- Friday,  April  nth.    At  5.30  p.m.    At 

.\lbemarle  Street,  Piccadilly,  W.      Lecture  on  *'  Piezo-Electricity  and  its 

Applications,"  by  Sir  J.J.  Thomson,  F.R.S. 

Saturday,  April  l'2th.  At  3  p.m.    .\t  Albemarle  Street,  \V.    Lecture  on 

"  Spectrum  Analysis  and  its  .Application  to  Atomic  Structure,"  bv  Sir  J.  J . 

Thomson,  F.R.S. 
Jonlor  Instltatlon  of  Engineers.— Friday,  April  nth.    At  7.30  p.m.    At  39, 

Victoria  Street.  SAV.    Paper  on  "  The  Training  of  the  Disabled  Man  from 

the  Electrical  Engineer's  Point  of  View,"  by  Jlr.  F.  H.  Taylor. 
National  Foremen's  Association  of  Eagineering,  Sbipbulldtng  and  Allied 

Trades  (West  London  Branchi.— Saturday,  April  12th.     At  6.30  p.m.    At 

the  Norfolk  .\rms  Hotel,  Burwood  Place,  Edgware  Koad,  W.      Ordinary 

meeting. 
Birmingham  and  District  Electric  Clnb.— Saturday,  April  12tb.    At  7  p.m. 

At  tne  Grand  Hot«l.    Paper  on   "Electric  Convertins  Planta,"   by  Mr. 

F.  Gould. 
North  of   England  Institnte  of   Mining  and  Mechanical  Engineers.- 

Saturday,  .\pril  12th.    At  2  p.m.    At  the  Wood  Memorial  Hall,  Newcastle- 

on-Tvne.    Paper  on  "  Coal  Cutting  by  Electricity  and  Timbering  at  Cannock 

Chase  CoUiery,"  by  Mr.  \V.  P.  Cheung. 
InsUtotion  of   Electrical   Engineers.— Monday,  April  14th.    At  7.30  p.m. 

At  the  Chartered  Institute  of  Patent  Agents,  High  Holborn,  W.C.  Informa 

meeting.   Discussion  on  "  Electrical  Instruments,"  introduced  bv  Dr.  R.  D. 

Omord. 

(North-Eastern  Centre).— Monday,  April  14th.    At  6.45  p.m.    .\t  the 

Mining  Institute,  Newcastle.    Ordinary  meeting. 

iSonth-Mldland  Centrel.— Wednesday,  .Aipril  16th.    At  7  p.m.    At  the 

University,  Birmingham.    Ordinary  meeting. 
Industrial  Beconstruction  Council.— Wednesday,  April  16th.    At  4.30  p.m. 

At  the  Saddlers'  Hall,  Cbeapside,  E.G.     Lecture  on  "  The  Industrial  Situa- 
tion," by  Mr.  Stephen  Walsh,  M.P. 

Tuesday,  April  15th.    At  5.30  p.m.    M  the  Institute  of  Journalists, 

Tudor  Street.  E.C.   Conference  on  "The  Planning  Department  in  Scientific 

Management "  ;  opening  address  by  Mr.  J.  P.  Whiteford. 


NOTES. 

French  Water  Power. — The  conviction  of  the  need  for 

developing  the  water  resources  of  France,  in  view  of  the  present 
and  future  dearness  of  coal,  has  had  the  practical  result  of  the 
nomination  l)y  the  Minister  of  Public  Works  of  a  Committee  to 
study  the  most  scientific  methods  of  utilising  the  country's 
■water-power  on  the  largest  scale.  A  further  departure  medi- 
tated is  that  of  erecting  hydraulic  laboratories,  fully  equipped 
for  the  investigation  of  turbines  and  other  water  machinery  under 
ordinary  working  conditions  :  the  erection  of  standardising  stations 
for  machinery  employed  in  the  hydro-electric  industry,  and 
testing  stations  for  such  machinery.  The  Technical  Institute  of 
Toulouse  has  gone  ahead  of  this  projected  departure  by  planning 
an  installation,  estimated  to  cost  between  1.500,000  and  2,000.000  fr., 
to  demonstrate  practically  the  best  conditions  of  working  high, 


medium,  and  low  waterfalls,  as  well  as  a  water-gauging  station, 
with  special  regard  to  the  circumstances  of  the  region  of  .the 
Pyrenees.  The  Government  has  recognised  the  value  of  such 
individualistic  efforts,  and  deemed  it  well  to  encourage  theni  4)y 
financial  help.  In  response  to  the  request  of  the  Minister  of 
Public  Works,  last  year.  Parliament  voted  440.000  fr.  in  aid  .of 
private  hydraulic  laboratories,  nearly  half  of  which  has  already 
been  allotted  to  the  Toulouse  Institnte.  A  supplementary 
vote  of  250,000  fr.  has  since  been  asked  for  to  help  the  scheme  for 
the  erection  at  Grenoble  of  an  electrochemical  and  electro- 
metallurgical  institute.  The  third  of  the  existing  institutes— that 
of  Nancy — is  concentrating  its  attention  on  the  use  and  improve- 
ment of  electric  motors. 

Energy  Consnmption  of  Electric  Ranges.— Some  in- 
teresting figures  showing  the  energy  consumption  of  an  electric  range 
for  a  specially-cooked  roast  beef  dinner  were  obtained  at  a  recent 
sales  banquet  of  the  North-Western  Electric  Equipment  Co..  of  St. 
Paul  ;  55  members  of  the  sales  and  executive  stafi  of  the  company 
were  present. 

The  menu  pepared  for  the  banquet  included  soup,  roast  beef, 
three  vegetables,  bread  and  rolls,  pudding,  and  coffee.  These  foods 
were  prepared  with  the  following  energy  consumption  : — 

Watt-hours, 

Ten  cans  soup      469 

IS  lb.  roast  beef 2,325 

11  pecks  potatoes  and  two  cans  peas 1,188 

Five  cans  corn 300 

Six  loaves  bread 1.000 

Five  dozen  rolls 700 

Fifty  portions  pudding 1,275 

Seventy  cups  coffee        525 


Total 


782 


The  average  consumption  i)er  person  served  was,  therefore,  1 72'9 
watt-hours.  The  entire  cost  for  energy  at  the  prevailing  rate  of 
4  cents  per  kilowatt-hour  was  31128  cents.i  or  0'61il  cent  per 
person. — Elertrical  World. 

Lock-Ont  Notice. — In  the  E/er/rlral  Con/rador  for  April 
there  appears  a  notice  on  behalf  of  the  National  Federated  Elec- 
trical Association,  signed  by  the  general  secretary  (Mr.  L.  G.  Tate), 
with  regard  to  a  dispute  in  progress  between  a  London  contractor 
and  the  Electrical  Trades  Union.  It  is  stated  that  in  1914  the 
Union  in  London  accepted  a  rule  that  no  exception  should  be  taken 
to  the  employment  of  any  workman  on  the  ground  that  he 
was  not  a  member  of  a  Trade  Society,  and  it  has  never  applied  for  a 
modification  of  the  rule.  The  London  Branch  of  the  Federation 
would  agree  to  a  modification  which,  while  precluding  the  engage- 
ment of  Non-Union  men,  provided  that  the  members  should  be  en- 
titled to  continue  to  employ  old  servants  who  had  been  with  them 
many  years,  but  for  their  own  reasons  declined  to  join  the  Union  ;  the 
members  of  the  London  Branch  emphatically  decline  to  give  an  old 
employe  the  alternative  of  joining  the  Union  against  his  will  or 
immediate  discharge. 

.Although  no  application  for  modifying  the  rule  has  been  received, 
a  London  member  has  had  all  his  Union  labour  withdrawn  since 
January  8th  last,  and  his  customers  have  been  threatened  with  the 
-  cutting-off  of  supply  if  they  allow  his  men  to  continue  at  work  ; 
the  London  secretary  of  the  Union  has  stated  that  this  procedure 
will  be  applied  to  all  firms  in  succession.  "  The  matter  was 
reported  to  the  National  Joint  Industrial  Council,  and  various  pro- 
posals put  forward  by  the  employers  showing  their  willingness  to 
assist  the  Electrical  Trades  Union  in  the  gradual  and  peaceful 
absorption  of  all  their  workmen,  and  as  a  result  the  National 
Joint  Industrial  Council  accepted  an  offer  of  the  general  and 
London  secretaries  of  the  Electrical  Trades  Union  to  recommend 
the  London  District  Committee  of  the  Union  to  withdraw  the 
action  taken  against  the  firm  in  question,  pending  discussion  of 
the  diflSculty  by  both  sides  within  14  days.  At  the  same  time,  the 
employers'  representatives  agreed  to  withhold  notice  of  lock-out 
untU  after  the  meeting  of  the  District  Committee  of  the  Electrical 
Trades  Union.  Failing  this  discussion  taking  place,  a  lock-out 
appears  inevitable." 

Canadian  Water-Power  Appeal. — The  Judicial  Com- 
mittee of  the  Privy  Council,  on  Monday,  allowed  an  appeal  from 
two  orders  of  the  Appellate  Division  of  the  Supreme  Court  of 
Ontario  in  proceedings  relating  to  the  use  of  the  water  power  at 
Niagara  Falls  for  generating  electrical  energy  and  other  commer- 
cial purposes.  The  title  of  the  case  was  the  Electrical  Development 
Co.  of  Ontario.  Ltd.,  t:  the  Attorney-General  of  Ontario  and 
the  Hydro- Electric  Power  Commission  of  Ontario,  and  a  long 
report  of  the  matter  will  be  found  in  I'/te  Times  for  April  8th. 

Indian   Society  of   Engineers. — The   proposed    Indian 

Society  of  Engineers  shows  every  prospect  of  becoming  a  body 
thoroughly  representing  the  engineering  professions  in  India. 
The  rules  have  already  been  drafted,  and  the  Viceroy  has  promised 
to  preside  at  the  inaugural  meeting,  which  will  be  held  towards 
the  end  of  the  year.  It  is  intended  to  apply  for  a  Royal  Charter, 
and  the  Indian  Government  has  promised  its  support  in  this 
matter.  Amongst  the  olficials  who  are  taking  a  keen  interest  in 
the  formation  of  the  Society  are  Sir  Thomas  Holland.  K.C.S.I.. 
K.O.I.E.,  President  of  the  Munitions  Board  :  the  Hon.  Sir  George 
Barnes,  K.C.B.,  Member  of  Council  for  Commerce  and  Industry  ;  and 
Sir  Claude  HUl.  Member  of  Coimcil  for  Revenue  and  Agriculture. 
It  is  expected  that  the  membership  of  all  grades  'will  run  into  four 
figures  from  the  start.  The  Hon,  Secretary  is  Mr.  E,  M.  Hnghman 
Bombay  Club,  Bombay. 
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A  Royal  Visit. — The  Kiag  and  ^ueen,  on  Saturday 
tttternoon,  visited  Sir  Frederick  Milner'e  ShellShock  Hospital  at 
Hampstead,  where  they  witnessed  demonstrations  ot  the  curative 
etfeot  of  electrical  treatment  for  nerve  cases,  and  inspected  the 
institution  and  grounds.  In  the  electrical  department  the  visitors 
saw  how  patients  had  their  affected  parts  "  ironed  '  or  '  charged, 
and  also  bathed  in  electrically  treated  water,  according  as  their 
particuliir  cases  required.  Other  terms  of  electrical  treatment  were 
aUo  demonstrated. 

Parliamentary. — West  Hartlepool  Corpoiatioa  has  applied 
for  powers  for  the  construction  of  new  tramways  and  the  running 
of  motor-'buses. 

Walsall  Corporation  is  applyinjr  to  Parliament  for  powers  to 
extend  its  area  of  supply  of  electricity,  and  to  provide  and  run 
motor-omnibuses. 

Birminjfham  Corporation  is  makinfr  application  to  Parliament 
for  further  powers  to  construct  and  equip  new  tramways,  itc. 

Rotherham  Corporation  seeks  power  to  postpone  the  date  of 
sinkinoj-fund  payments  and  for  extension  of  the  periotl  for  repay- 
ment of  loans  for  the  electricity  undertaking. 

Fatalities. — The  Daih/  Xe/rs  states  that,  while  crossintj 
a  f^anfrway  at  the  South  MetrojKjIitan  Electric  Liffht  and  Power 
Station,  Eiust  Oreenwich,  W.  Plumeridpe  Cli').  slipped  and  fell  into 
the  machine ry  below.  He  was  dead  when  discovered  a  few  minutes 
later. 

In  the  Durie  Foundry  of  Messrs.  H.  Balfour  4:  Co.,  Ltd..  Leven, 
Alex.  Myles  (,.'i5)  was  carrying  an  iron  pipe  through  one  of  the 
shops  when  it  came  in  contact  with  a  live  wire.  The  shook  killed 
Myles  in.stantiineously. 

Of  the  six  men  killeil  in  the  explosion  at  Oxcroft  Colliery,  near 
Chesterfield,  on  Sunday  night,  two  were  electricians. 

Borrowing    by    Local   Antliorities. — In    February   last 

Mr.  H.  Faraday  Proctor,  Hon.  Secretary  of  the  Incorporated 
Municipal  Klectrical  Association,  on  liehalf  of  the  Council,  wrote 
to  the  Local  Government  Board  asking  for  relief  in  the  matter  of 
sanction  to  expend  capital  for  the  connection  of  new  consumers  : 
he  pointed  out  that  the  gas  suppliers  had  been  very  busy  in  making 
new  i-onnections,  whilst  electricity  undertakers  had  had  to  look  on. 
The  L.G.B.  rejjlied  that  applications  could  now  te  made  for  con- 
necting installations  for  industrial  purposes,  but  Mr.  Proctor 
rejoined  that  this  limitation  debarred  the  electrical  equipment  of 
new  residential  property,  and,  in  particular,  prevented  the  adoption 
of  electric  lighting  in  connection  with  the  Government  Housing 
schemes,  whilst  it  also  reacted  unfavourably  upon  manufacturers 
and  hindered  the  employment  of  labour.  Further,  the  Board  of 
late,  whilst  authorising  loans  for  extensions  of  mains,  had  dis- 
allowed loans  for  "house  services,"  which  included  industrLiI 
premises,  and  thus  the  extension  of  mains  without  powers  to 
connect  installations  would  be  useless. 

To  these  representations  the  L.G.B.  replied  as  follows,  on 
April  7th  : — 

"  I  am  directed  by  the  President  of  the  Local  Government  Board 
to  advert  to  your  letter  of  the  19th  ult.,  and  to  state  that  since  the 
date  of  the  Board's  letter  of  the  10th  ult.,  the  Treasury  restrictions 
upon  the  borrowing  of  money  by  local  authorities  have  been  further 
relaxed,  and  that  the  Board  are  now  authorising  the  raising  of 
loans  for  mains,  services,  transformers,  and  meters  in  connection 
with  the  supply  of  lelectrical  energy,  both  for  industrial  and 
domestic  purposes. 

"  As  regards  the  latter  part  of  your  letter,  I  am  to  state  that  in 
cases  where  '  house  services '  have  been  referred  to  in  the  Board's 
letters,  the  applications  of  ithe  local  authorities  have  so  described 
the  works  for  which  the  loans  were  required.  In  such  cases  the 
Board  will  raise  no  objection  to  the  expenditure  of  the  moneys 
upon  services  required  for  the  purpose  of  affording  a  supply  of 
electrical  energy  for  industrial  purposes." 

institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — The  following  is  a  complete  list  of  the  members 
of  the  Wireless  Sei^tional  Meetings  Committee  (.for  Radiotelegraphy 
and  High-Frefjuency  Engineering)  of  the  Institution  of  Electrical 
Engineers : — 

Prfsidfst  (ex  ojficio\. 


.Major  E.  A.  Barker,  M.C.,  R.E. 
■Mr.  Charles  Bright,  F.R.S.E. 
Dr.  W.  Eccles. 
Prof.  G.  W.  O.  Howe. 
Admiral  Sir  H.  B.  Jackson,  P.R.b, 
Mr.  W.  Judd. 
Sir  Oliver  L.odge, 


Prof.  E.  W.  Marchant. 

Dr.  G.  Marconi. 

Major  J.  Erskine  Murray,  H..\.f'. 

.Mr.  J.  Sayers. 

Major  T.  Vincent  Smith,  R.A.F. 

Mr.  A.  A.  Campbell  Swinton.  F.R.S, 

Mr.  J.  E.  Tavlor. 


and 
Capt.  J.  K.  Im  Thurn,  R.N.,  nominated  by  the  Admiralty. 
Lieut. -Colonel  A.  D.  Warrington-Morris,  6.B.E.,  R.A.F.,  nominated  by  the 

-\ir  Ministry. 
Lieut.-Colonel  W.  LI.  Evans.  C.M.G.,  D.S.O.,  R.E.,  nominated  by  the  War 

Office. 

Nobth-Westeen  Centre. — The  annual  general  meeting  of  the 
North- Western  Centre  was  held  on  Tuesday  last,  Mr.  A.  P.  M. 
Fleming  in  the  chair. 

The  Chairman  moved  the  adoption  of  the  annual  report,  which 
stated  that  the  number  of  papers  had  been  well  maintained  at  the 
meetings  (10  in  number),  the  quality  of  the  papers  wa."  high,  and 
the  discussions  good.  Special  reference  was  made  to  the  popular 
lecture  delivei-ed  by  Sir  Ernest  Rutherford,  at  which  the  attend- 
ance of  the  general  public  was  most  gratifying.  It  was  the  hope 
of  the  Council  to  make  this  a  precedent  for  future  years,  and  to  con- 
tribute in  thig  manner  to  the  education  of  the  public  in  matters 
electrical.    There  had  been  increases  in  all  classes  of  membership, 


the  numbers  now  being  : — Members.  128  ;  Associate  Members,  4b7  ; 
Associates,  27  :  Graduates,  Oy  :  and  Students,  129  ;  a  total  of  S33. 

Mr.  AUcock.  in  seconding  the  motion,  said  they  must  look  back 
with  satisfaction  and  pride  to  the  fact  that  during  the  whole  of  the 
war  period  the  membership  of  the  Section  had  continued  to  grow, 
and  the  attendance  had  been  always  satisfactory. 

A  vote  of  thanks  to  the  retiring  chainiian  was  passed  unani- 
mously on  the  motion  of  Mr.  Robertson,  sei.  onded  by  Alderman 
Walker,  who  expressed  a  strong  wish  that  the  work  done  by  Mr, 
Fleming  among  the  .lunior  Section  should  be  continued  and 
lieveloped. 

Votes  of  thanks  weri'  also  passed  to  the  hon.  secretary,  Mr.  .1. 
Frith,  who  retire<l  after  seven  years'  service  :  and  to  Mr.  A.  L. 
Green,  assistant  secretary.  The  election  of  officers  for  the  next 
year  resulted  as  follows  : — Chairman,  J.  A,  Robertson  ;  vice- 
chairmen,  .Vlderman  W.  Walker,  and  W.  ,1.  H.  Wood  :  hon.  sec, 
Jlr.  A.  G.  Ellis  ;  Committee,  Messrs.  Furlong.  Lamb,  Lurrn,  Peck, 
and  Romero. 

Institute  of  Cost  Accountants,  Ltd.  (by  Guarantee). — 
A  series  of  lectures  is  being  arranged  for  next  winter  sessions. 
Details  will  be  announced  later. 

Glasgow  Corporation  Electricity  Department  Engineering 
Society. — This  Society  held  its  annual  general  meeting  on  March 
3l8t,  Mr.  W.  W.  Lackie  presiding.  The  secretary  reported  that  the 
membership  numbered  146.  and  that  the  average  attendance  at  the 
11  meetings  held  during  the  session  was  71.  Office  bearers  and 
members  of  Committee  were  appointed,  and  arrangements  were 
made  for  the  preparation  of  nest  session's  syllabus. 

The  Irish  Association  of  Electrical  Station  Engineers.-  The 
second  annual  general  meeting  of  the  .\ssociatiou  was  held  at 
Dublin,  on  March  28th.  In  the  ab.sence  of  the  president  the  chair 
was  occupied  by  Mr.  William  Nolan.  The  minutes  of  the  first 
annual  general  meeting  were  read  and  approved,  and  the  report  of 
the  Executive  Committee  for  the  j'car  1918-19  Wiis  unanimously 
adopted.  Mr.  Wm.  Nolan,  Mr.  W.  P.  Croly,  and  Mr.  W.  T.  Dycher 
were  unanimously  re-elected  as  chairman,  hon.  treasurer,  and  hon. 
secretary  respectively. 

A  report  of  the  Executive  Committee  dealing  with  affiliation  or 
amalgamation  with  the  Electrical  Power  Engineers'  Association 
was  left  in  the  hands  of  the  Executive  Committee,  to  report  to  a 
special  meeting  of  the  Association. 

A  discussion  on  the  fixing  of  a  minimum  rate  of  salary  or  wages 
for  engineers  was  left   to  be  dealt  with  at  an  ordinary  meeting. 

The  annual  report  states  that  during  the  year  the  organising 
of  electrical  station  engineers  in  Ireland  progressed  very  con- 
siderably. AH  stations  were  circularised,  but  it  was  found  that 
many  Irish  engineers  belonu-ed  to  other  bodies.  The  Executive 
Committee  has  seen  that  the  rights  of  the  members  have  not  been 
infringed,  and  has  taken  action  in  some  instance^  to  safeguard 
their  interests. 

The  members  of  the  various  grades  are  now  as  follows : — 
Honorary  member,  1  ;  members,  26  ;  associate  members,  23  ; 
graduates.  9. 

In  his  addre.ss  the  chairman  'stated  that  this  was  the  third 
attempt  to  form  such  an  Association  in  Ireland.  During  the  year 
all  actions  taken  Ijy  th«  executive  for  improving  the  position  of 
the  members  were  successful.  He  wished  members  to  constitute 
themselves  agents,  and  to  encourage  electrical  station  engineers  to 
join  up.  and  to  bring  to  the  notice  of  the  Executive  Committee 
anything  likely  to  l)e  of  advantage.  If  they  improved  their  know- 
ledge of  electrical  practice,  and  brought  this  knowledge  to  bear 
on  their  work,  they  would  prove  that  they  were  entitled  to  pro- 
motion and  improvement  in  position.  It  would  then  be  known 
that  the  Association  was  for  the  good  of  all  interests,  and  that  for 
any  concession  they  gained  they  intended  giving  their  very  best 
in  return.  Furthermore,  their  knowledge  ought  to  be  directed  to 
the  development  of  present  and  future  industries  in  Ireland. 

It  is  hoped  during  the  next  winter  session  to  hold  monthly  meet- 
ings of  the  Central  Branch,  and  members  are  desired  to  volunteer 
lectures  or  papers,  so  that  a  syllabus  can  be  made  out  at  an  early 
date. 

Society  of  Technical   Engineers.       -M    the    Industrial 

(Conference,  on  Friday  last,  it  was  resolved  that  a  National  Indus- 
trial Council,  representative  of  all  industries,  should  be  established, 
and  the  Minister  of  Labour,  for  the  Government,  warmly  welcomed 
the  proposal.  On  behalf  of  the  Society  of  Technical  Engineers. 
Mr.  Norman  Wyld  urged  that  the  Council  should  be  instructed 
to  consider  how  Unions  composed  exclusively  of  members  of  the 
technical  management  and  administrative  grades  could  be  repre- 
sented on  Joint  Industrial  Councils.  The  matter  was  referred  to 
the  Joint  Committee  of  the  Conference. 

According  to  the  Daily  DUpatc/i,  the  Society  of  Technical 
Engineers  numbers  50,000  members,  and.  together  with  the  indus- 
trial chemists,  the  bank  and  insurance  administrators,  and  the 
learned  professions,  forms  part  of  a  movement  towards  a-  grand 
federation  of  the  administrative  grades  of  industry. 

The  Transport  Bill, — CHi  Wednesday,  an  amendment 
moved  by  Sir  Eric  Geddes,  excluding  municipal  tramways  from  the 
scope  of  the  Bill  was  agreed  to  ;  bat  Mr.  Shortt  stated  that  if  a 
.  clause  giving  the  Government  a  certain  amount  of  control  over  such 
tramways  were  suggested,  the  Government  would  consider  it  very 
sympathetically. 

Educational. — The    Ramsay    Memorial    Committee   has 

offered  the  University  of  London  a  sum  of  £2.5,000  towards  the 
foundation  of  a  laboratory  of  chemical  engineering  at  University 
College.     The  Senate  has  gratefully  accepted  the  offer. 
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Inquiry, — Makers  of  ulectrif  toasters  stamped  W.A.S.B. 

are  asked  for.  A  corraspondeut  wishes  to  purchase,  or  to  obtain  the 
uieof,  an  A. E.G.  or  other  A.c.  electrode  furnace  tor  hardening  steel. 

Appointments  Vacant. — Switchboard  attendant  (60a. 
+  288.  6d.  +  12i  per  cent.)  for  the  Walthamstow  U.D.C.  elec- 
tricity works  ;  charge  engineer  t"9s.  Od.)  for  the  Stockton-on- 
Tees  Corporation  electricity  works  ;  shift  engineer  i£2i}(!)  for  thi- 
Accrington  Coi^poration  electrical  engineering  depaitment  ; 
iiiechunician  (,£250  +  £1201  for  the  Posts  and  Telegraphs  Depart- 
ment, Nigeria  ;  electrical  foreman  (250  rupees  per  month)  for  the 
South  Indian  Railway  Co..  Ltd.  See  our  advertisement  page.s 
/to-day. 

^  Super-Condnctivity  of  Metals  at  Low  Temperature. — 

'The  electrical  resistance  of  perfectly  pure  metals  disappears  at  the 
■  temperature  of  liquid  helium,  that  is,  at  I'M '  F.  absolute,  or  190'1° 
below  Fahrenheit  zero.  An  article  in  Heltschrift.  des  Verektex 
Deutxcher  Ingenieiire  describes  how  it  was  not  found  possible  to 
obtain  gold  and  platinum  perfectly  pure,  and  their  resistance  in 
liquid  helium  did  not  decrease  indefinitely,  but  remained  at  a  very 
low  constant  value.  Quicksilver  can  be  obtaineil  perfectly  pure  by 
distillation  in  a  vacuum,  and  showed  a  decrease  in  resistance  down  to 
7'55°  F.  absolute,  which  corresponded  to  -inth  of  the  resistance  at 
the  solidifying  point  of  quicksilver.  At  this  temperature  there  was 
a  sudden  drop  that  immediately  reduced  the  resistance  to  one 
millionth  part  of  the  initial  value,  and  at  325°  P.  absolute  the 
resistance  was  barely  one  thousand  millionth  part  of  the  initial. 
This  condition  the  author  called  super-conductivity.  Tin  and  lead 
were  also  brought  to  the  state  of  super-conductivity,  the  critical 
temperatures  being  6'85  and  10'8°  F.  absolute,  respectively.  It  was 
found  possible  to  send  a  current  of  1,000  amperes  per  sq.  mm. 
through  an  extraordinarily  thinwireof  quicksilver,  and. "i60  amperes 
per  mm.  through  a  lead  wire  without  observing  any  heating  effect 
or  any  difference  in  electric  potential  between  the  ends  of  the  super- 
conductors. Experiments  to  produce  magnetic  fields  of  greater 
strength  than  50,000  Gauss  by  means  of  coils  of  super-conductive 
wire  failed.  The  super-conductivity  of  a  double  wire  coil  at 
36°  F.  absolute  was  lost  when  the  strength  of  the  magnetic  field 
rose  above  1,000  Gauss,  and  the  resistance  assumed  a  definite 
value.  A  lead  coil  with  an  exceedingly  low  resistance  at  a 
temperature  of  3'24°  F.  absolute,  was  exposed  to  a  magnetic  field  of 
200  Gauss,  and  an  induced  current  of  0'4  to  06  ampere  was 
observed  after  the  removal  of  the  field.  The  current  decreased 
1  per  cent,  per  hour,  and  lasted  four  days  before  it  disappeared. 
i  The  current  in  such  a  coil  disappeared  immediately  it  was  taken 
i    out  of  the  lii|uid  helium.  y 

I       Strike  at  Pretoria. — Our   South    African  correspondent 

writes  : — "  The  tramwaymens  and  power  station  employes'  strike 
came  to  an  end  on  March  14th,  when  the  agreement  was  signed  as 
follows  : — 

"  A  48-hour  week,  the  pay  to  be  £5  7s.  6d.  per  week  tor  the  first 
i    year,  £5  158.  3d.  per  week  for  the  second  year,  and  £6  2s.  9d.  per 

week  for  the  third  year.     Minimum  wage  to  be  £4  lOs.  per  week. 
'        "  Above  to   be  temporary  settlement,  subject   to  a  Commission 
being  appointed   by   the  Government  to    inquire   into    the    whole- 
j    iudustriai  position,  time  limit  for  Comnjission  to  report  being  three 
months. 

"  This  temjiorary  settlement  is  mside  so  as  to  end  the  present 
strike,  and  on  the  distinct  understanding  that  any  inquiry  by  the 
Commisaion  m\ist  be  based  tm  the  pre-strike  wage  and  the  original 
demands  of  the  men. 

"The  Commission's  finding  to  be  binding  on  either  side,  and  the 
finding  of  the  Commission  to  be  regarded  as  retrospective  from  the 
time  work  is  resumed. 

"  This  temporary  settlement  is  made  on  the  distinct  understanding 
that  there  shall  be  no  victimisation  of  any  nature  whatsoever  on 
either  side. " 

The  full  lighting  service  was  resumed  the  same  night,  and  the 
tramway  service  on  the  following  day.  The  settlement  is  based  on 
the  difference  l)etween  the  amended  offer  of  the  Town  Council  and 
the  original  figures  proposed  by  the  Provincial  Administrator. 

Belgian    Reconstruction. — It    is    stated    that    Mes,«r.s. 

Sir  W.  G.  Armstrong,  Whitwortli  i:  Co..  Ltd.,  have  entered 
into  negotiations  with  the  Belgian  Government  to  assist  very 
largely  in  restoring  the  produ<;tive  equipment  of  the  country,  so  as 
to  put  it  again  on  a  manufacturing  basis. 

Electric  Furnaces  in  Uruguay. — For  some  time  pa.st  the 

Compauia  Industrial  de  Electricidad  has  had  two  electric  furnaces 
in  successful  operation  at  Monte  Video. 

The   Johannesburg    Strike. — A  communication  just  to 

hand  from  our  South  African  corresjiondent  says  : — "  In  connec- 
tion with  the  strike  in  the  building  trade,  it  has  been  decided  by 
the  Strike  Committee  to  call  out  all  electrical  apprentices,  on  the 
ground  that  contractors  have  been  able,  with  their  help,  to  carry 
out  certain  wiring  work  on  a  number  of  jobs." 

Electric    Vehicles    in    Germany.— Dr.   E.  Valentin,  in 

Der  Mutui  wayen,  discusses  the  advantages  and  disadvantages 
of  electric  vehicles,  more  eapeoiaJly  in  relation  to  German 
conditions.  Up  to  the  time  the  war  broke  out,  Germajiy  had 
deveJoped  the  eleotromobile  industry,  and  was  second  in  the 
Itst  of  countries  using  this  type  of  vehicle,  the  United  States 
comiing  iirst.  The  prinoii»l  u.ses  of  ele<;trica31y-propelled 
vehicles  are  summarised  by  the  author  as  follows :  Fire 
brigades  (34  brigades  use  this  type  of  vehicle  iu  Germany. 
Berlin  itself  had  .50  electncally-propelleil  engines);  street- 
cleaning  carts;  cabs  (ot  which  47.'j  were  plying  on  the  Berlin 


streets);  'bu.ses  and  hotel  cajs.  For  refuse  curt.s  this  type 
of  vehicle  is  very  suitable,  owing  to  the  running  being  ilatea- 
luitteut.  In  some  designs  of  refuse  eart  a<  special  steering 
wheel  13  fitted  at  the  side  of  the  vehicle,  enabling  the  driven- 
to  operate  ii  from  the  ground.  Many  dehvei-y  vans  and 
lorries  are  in  use  in  Germany,  of  a.  carrNing  capacity  ot  from 
i  to  5  tons.  The  Berlm  postal  authonties  use  etectric  vehicles 
to  a  large  extent,  including  electrically-propeiled  tricais  foi 
rlearing  letter-boxes.  For  ambulance  vans,  the  electric  vehicle 
IS  pecuharly  adapted  owing  t<j  freedom  trom  vibration.  Si.\ 
tieimaai  firms  are  occupied  m  the  manufacture  throughout, 
ot  electromobiles,  ajid  another  eight  tirm^  with  tbe  mauu- 
lacture  ot  va,rious  components.  The  author  estimates  that 
these  six  firms,  if  pi'oiXirly  orgajiised,  could  easily  attain  an 
output  of  100  vehicles  a  month  at  the  end  of  from  eight  to 
ten  months.  The  manufacture  of  electric  cars  is  specially 
adapted  to  series  production.  In  this  connection  a  very 
thorough  system  of  standardisation  is  desirable.  At  present 
many  designs  are  on  the  mar'ket,  but,  provided  tie  parts  of 
each  firm  were  interchangeable  one  with  another,  a  con- 
siderable source  of  difficulty  would  be  obviated.  A  proix-r 
system  of  charging  stations  should  be  estaiilished  in  the  larger 
towns,  where  used  batteries  could  be  taken  in  for  charging 
and  fuUy  chajged  batt.ei'ies  handed  over  in  exchange.  .\ 
scheme  of  this  kind  is  outUued  by  the  author  for  the  city  of 
Berlin.  If  standardised  dimensians,  &c.,  were  adopted  by  all 
firms  it  would  be  possible  for  pubhc  charging-statioiis  to  liire 
out  batteries. 

Starting  of  Large  D.C.  Motors  without  Resistance. — 

In  I',ll'2  it  was  calculated  by  Tiettiu  that  it  was  ix>ssible  lo 
Bta.rt  up  large  direct-cmTeut  motors  without  Mta.rting  re.<!isl- 
ances,  the  motor  being  thrown  directly  on  to  the  line.  W. 
Linke,  in  E.T.Z.,  criticises  the  arguments  given,  and  pro- 
duces oscillcgraphic  test  records  in  support,  of  liis  views.  It 
appears  that  it  i  is  the  maximum  current  rush  obtained  in 
switching  a  motor  on  to  the  line,  and  c  is  the  theoreticiii 
short-circuit  current,  obtained  by  dividing  the  apphed  volt- 
age by  the  total  resistance  in  circuit,  tlien  the  i-aitio  of  i  to  c 
depends  on  the  value  of  the  line  voltage,  the  moment  ot 
inertia  of  the  motor,  and  the  counter-torque  of  the  load  being 
started  up.  The  value  x-ijc  is  obtained  from  oscillograms 
taien  under  the  various  conditions  iu.st  referred  to. 

The  motor  under  test  was  a  tiO-KW.,  440-volt,  700-K.l'.M. 
machine,  witli  4  per  cent,  armature  voltage  drop  at  250  amjj., 
which  load  correspoiuls  to  the  heating  limits  given  by  the 
German  Institution  Rules.  The  generator  was  a  1,(K>)-kw. 
machine.  With  the  machine  unloaded  the  values  of  ,c 
obtained  with  'J-iO,  au).  370,  and  440  volts  were  0.54,  0.5b. 
0.65,  0.7'2  respei'tively,  the  values  of  I  and  c  at  440  volts 
being  given  by  i  — "i.OoO  and  c  =  2,850  amps.  Up  to  300  volts, 
sparking  at  the  commutator  was  absent,  at  370  volts  spark 
ing  was  bad,  and  at  440  volts  arcing  over  occurred.  Further 
tests  were  made  at  '220  volts  with  vaiious  moments  of  in- 
ertia. The  value  of  i  was  10  per  cent,  greater  than  before 
owing  to  decreased  resistance  of  the  leads  used.  The  values 
of  X  lor  moments  of  inertia  in  the  proportions  of  I,  2,  .50. 
were  0.5,  O.til,  and  0.85  respectively ;  the  actual  values  of  i 
being  85.5,  1,050,  and  1,420  amperes  respectively.  The  effect 
of  the.  load  counter-torque  was  studied  by  driving  a  dynauio 
with  sciparate  e.^citation  feeding  a.  constant  resistance,'  and 
it  was  found  that  practically  n<j  effect  wa.s  produced  on  the 
magnitude  or  duration  of  the  initial  cunvnt  ru.sh  by  varying 
the  excitation  <>l  the  dynamo.  In  all  the  tests  referred  to 
(except  the  test  \vitli  .50-fold  moment  of  inertia)  the  chira- 
tion  of  the  initial  peak  of  cuiTent  was  about  0.15  sec. 

In  the  concluding  in.stalment  of  this  article  the  author 
describes  a  series  of  experiments  made  in  the  .starting-up  of 
large  motors.  It  is  found  that  with  current  rushes  of  as  much 
us  four  times  tbe  nonnal  current  very  little  sparking  is  pro- 
duced. This  result  wais  attrilmted  by  Trettm  l<.>  the^  short 
duration  of  the  initial  currcni  rush.  The  author,  however,  con- 
siders that  it  should  ra.ther  be  ascribed  to  the  low  reactani'e 
voltage  iu  the  short-circuited  coils  resulthig  from  the  low 
speed  of  the  ai'niaiture  during  the  |>eriafl  of  maximum  current. 

.'^s  the  previous  results  have  shown,  the  application  of  the 
full  voltage  without  resistance  in  series  with  the^  armature  is 
permissible  only  under  very  limited  conditions,  and  it  is 
shown  that  in  general  much  more  satisfactory  staiting-up  is 
obtaine<l  with  a  one-step  .starting  resistance.  *  This  single 
resistance  step  need  only  remain  in  circuit  for  a  very  short 
time,  and  may  be  of  very  small  dimensions.  It  is  put  into 
circuit  by  a  single  switch  with  a  double  contact,  whioh 
causes  the  circuit  to  be  closed  in  two  steps.  If  the  resistance 
is  of  such  a  value  that  the  permanent  short-circuit  cuiTent 
would  be.  equal  to  the  normal  current,  the  motor  reaches  a 
considerable  speed  in  a  small  fraction  of  a  second,  and  if 
tbe  inertia  of  the  motor  is  not  exoeasiye,  neither  of  the  two 
current  peaks  exceeds  the  normal  cmTent.  The  length  of 
time  during  which  the  re^stampe  should  be  left  in  circuit 
increases  with  the  inertia  of  the  masses  to  be  staxt^^d  up,  if 
the  current  i)eaks  are  to  be  limited  to  the  fuU  load  current 
of  the  motor.  Oscillograms  showed  the  variation  of  the  start- 
ing current  of  a  20O-kv>  .  motor,  which  was  started  up  with- 
out any  sparking  undei'  various  conditions  of  loading.  The 
starting  resistance  was  small  enough  to  fit  into  a  cigar  box, 
and  yet  showed  only  11  deg.  C.  rise  in  temperattire  for  one 
start.  After  15  starts  at  intervals  of  half  a  minute  the  tem- 
perature rise  was  only  120  deg.  C.  It  would  be  possible  to 
staa-t  up  with  tiiis  resistance  unit  once  a  minute  continually 
without  exceeding  this  temperature  rise. 
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The  War  and  Belgian  Electricit>  Supply  Undertakings. — 

Sdome  interestmg  inlormaUoa  has  reactieU  us  regarding  the 
position  of  two  Belgian  electricity  supply  undeitakmgs  now 
that  the  Germans  have  been  driven  out  of  the  country.  In 
a  report  dravsTi  up  by  the  Sociite  d'Eleotricu^  du  liiaijant, 
it  Ls  stated  that  the  war  has  left  the  undertaking  in  a  ditii- 
ouJt  and  serious  position.  As  a  result  of  refusing  to  supply 
eurrent  to  a  factory  at  Ruyshroeck  which  the  enemy  had 
seized  for  the  manufacture  of  barbed  wire,  the  undertaking 
of  the  electricity  supply  company  was  sequestrated  by  the 
Huns,  who  connected  up  the  barbed  wire  factory  with  the 
sub-station  at  Kuysbroeck,  and  took  the  current  that  it 
needed.  When  the  enemy  retired  in  November  last  he  took 
away  aU  the  books  of  the  electricity  undertaking,  and  all 
the  money  that  was  available.  The  generating  station  and 
the  distribution  system  have  suffered  from  neglect  ajid  also 
by  the  taking  away  of  materiai.  It  has  been  found  possible, 
however,  to  re-establish  a  supply  of  current,  and  the  directors 
are  taking  all  necessaiy  steps  to  put  the  plant  and  system 
into  proper  working  order  in  order  to  meet  the  current  re- 
quirements of  the  district  as  soon  as  industry  is  re-estab- 
hshed.  The  one  bright  sixjt  in  the  outlook  for  the  company 
is  that  during  the  war  there  has,  owing  to  the  difficulty 
of  obtaining  other  lighting  agencies,  been  a  large  increase 
in  the  number  of  electricity  consumers  who  are  expected  to 
be  retained  now  that  the  war  is  at  an  end. 

The  report  of  the  Sodete  des  Centrales  Electriques  dee 
Flandres  states  that  when  the  declaration  of  war  took  place 
they  were  just  on  the  point  of  completing  their  installations 
in  Western  Flanders.  The  generatiag  station  at  Langer- 
brugge  had  just  been  put  in  operation,  and  they  were  actively 
engaged  in  extending  power  supply  mains,  and  in  connecting 
these  up  to  the  works  of  numerous  industrial  consumers. 
Owing  to  the  calling  up  of  men  and  the  incertitude  of  the 
position,  all  this  work  had  to  be  suspended.  Later,  when  the 
supply  of  necessary  materials  became  difficult,  the  question  of 
the  running  of  the  generating  station  became  a  serious 
matter,  and  an  arrangement  was  entered  into  with  the 
municipal  authorities  of  Ghent  under  which  the  company's 
plant  was  from  time  to  time  stopped,  the  necessary  current 
for  the  company's  purposes  during  those  periods  being  sup- 
plied from  the  municipal  plant,  and  this  current  being  returned 
to  the  municipality  when  the  company's  station  was  running. 
This  plan  worked  well  for  a  time,  and  enabled  both  tie 
company  and  the  municipality  to  use  the  stock  of  coal  on 
hand  to  the  best  advantage.  When  it  became  evident  that 
the  German  occupation  w'ould  be  a  long  one,  it  was  decided 
to  continue  the  work  of  extending  the  instaUatione,  which 
enabled  many  villages  entirely  without  light  to  be  connected 
up,  and  also  resulted  in  the  company  being  able  to  prevent 
the  requisition  of  its  stocks  of  copper  materials.  On  the 
eve  of  the  armistice  in  November  last,  the  generating  station 
at  Langerbrugge  was  sj'stematicaUy  bombarded  by  the 
enemy;  the  damage  done  was  severe,  but  the  work  of  repair 
was  promptly  taken  in  hand,  and  the  plant  has  again  been 
put  into  operation.  While  owing  to  the  scarcity  of  petroleum 
the  number  of  current  consumers  from  the  company's  plant 
increased  from  1,665  at  the  end  of  September,  1913,  to  10,407, 
in  September,  191S,  the  demand  for  current  for  power  pur- 
poses, to  which  the  concern  looked  for  its  main  development, 
had  entirely  been  absent,  and  under  this  head  the  under- 
taking was  fully  five  years  behind  in  the  poBitioD  it  had 
aketehed  out  before  the  war. 


OUR   PERSONAL   COLUMN. 

Th»  SdUori  invite  electrical  engineers^  whetKer  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
E!lbctbical  Beview  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — ^The  Bradford 
War  Wages  Committee  is  recommending  a  schedule  of 
increases  in  the  salaries  of  principal  municipal  officers,  in- 
cluding an  increase  of  ±''250  to  the  elexitrical  engineer  (Mr.  T. 
Roles),  bringing  his  salary  to  ;£1,'250;  £25  to  the  assistant 
electrical  engineer,  bringing  his  figure  to  i£478;  and  of  ±'50 
to  the  tramways  traffic  superintendent,  increasing  his  salary 
to  i;478. 

Burnley    Corpoiation   Electricity   Committee   has  put   into 
force  the  recent  award  to  technical  engineers.     The  effect  of 
the  award  is  to  increase  the  salary  of  Mr.  T.  Notter,  chief 
assistant,  from  £200  to  £330  per  jear.    Other  advances  are 
Mr.  J.  Bolton,  assistant,   from  £3  to  £5  68.  6d.   per  week 
Mr.  T.  Taylor,  assistant,  from  £2  17s.  to  £5  3s.  per  week 
Mr.  T.   Eiley,   junior  assistant,   from   £2  7s.   to  £4  lis.   per 
week;    Mr.    H.    Leaver,    junior    assistant,    from   £2    2s.    to 
£4  5s. ;  Mr.   W.   Baker,  motor  superintendent,   from  £2  7s. 
to  £4  lis. ;  and  the  four  junior  shift  engineers  from  £1  12s. 
to  £3  13s.  per  week. 

Burnley  Council  has  adopted  the  Electricity  Committee's 
recommendation  to  grant  the  engineer,  Mr.  J.  E.  Stakkie, 
a  bonus  of  £65  per  annum.  It  was  pointed  out  that  Mr. 
Starkie  was  given  an  increaae  of  £100  two  months  ago, 
makiiig  hia  sakiy  £600.    Coun.  Nuttall  said  that  Mr.  Starkie 


applied  for  an  increase  some  years  ago,  but  at  the  wish  of  the 
committee,  he  postponed  it  until  after  the  war. 

Mr.  MiLNES,  borough  electrical  engineer  at  Lancaster, 
having  failed  to  obtain  his  release  from  the  Army,  has  asked 
that  his  allowance  from  the  Coirp<ir4tion  may  cease.  The 
Council  has  decided  to  keep  his  po.sition  open. 

Captain  A.  J.  Beckett,  borough  electrical  engineer  at 
Bridlington,  who  has  been  serving  under  the  Admiralty,  is 
being  demobilised,  and   will  shortly   resume  hia  duties. 

The  salary  of  Mr.  R.  H.  Campion,  electrical  engineer  at 
Dewsbury,  has  been  advanced  to  £525  i)er  annum. 

Mr.  M.  S.  Mason  has  been  appointed  cliief  assistant  en- 
gineer by  the  Buxton  Borough  Council,  with  a  special  in 
crease  of  £25  in  two  months.  For  the  past  three  and  a  half 
years  he  has  been  serving  in  the  Navy. 

Mr.  O.  G.  Cook,  who  has  acted  as  assistant  engineei-  for 
some  considerable  time  to  H.^t.  Military  Power  Station, 
Ripon,   has   resigned. 

Banow  Town  Council  Electricity  Committee  has  again 
proposed  an  increase  in  the  electrical  engineer's  salary.  At 
the  previous  meeting  a  proposal  to  make  the  increase  £20(i 
wa.s  defeated  and  a  resolution  was  submitted  sugge-b-ting 
arbitration,  in  the  following  teims :  "That  it  be  a  recom- 
mendation to  the  chaii-men  of  Standing  Committees  Sub- 
Committee,  that  in  the  event  of  the  Council  not  agreeing  to 
increase  the  salary  of  Mr.  H.  R.  Burnett,  the  borough  elec- 
trical engineer,  by  £200  i>er  annum,  as  recommended  b\ 
such  sub-committee,  the  question  of  the  amount  of  salary 
to  be  paid  to  him  be  referred  to  arbitration,  and  that  the 
Council  be  bound  by  the  award  given."  After  discussion, 
it  was  carried  by  13  votes  to  11  that  the  minute  be  deleted, 
although  the  Mayor  had  pointed  out  that  if  the  matter  was 
left  for  further  consideration  by  a  sub-committee  they  weio 
not  likely   to  adopt   the   projxisal  of  arbitration. 

Barrow  Town  Council  on  Monday  approved  the  changes  in 
the  staff  at  the  electricity  works  consequent  upon  the  re- 
.signation  of  Mr.  L.  Sewell,  one  of  the  charge  engineei,-. 
Mr.  T.  E.  Turner  has  been  ai>pointed  to  the  vacancy  at  £104 
per  annum,  plus  20  per  ct-nt.,  plus  £90;  and  Mr.  T.  Wilson, 
of  Ruabon,  meter  tester,  at  a  commencing  salary  of  £110  lOs. 
l^er  annum,  plus  20  per  cent.,  plus  £90,  with  £10  towards 
cost  of  removal  to  Barrow.  A  junior  charge  engineer  is  to 
be  appointed  at  a  commencing  salary,  including  all  war 
advances,  of  £199  4s.  per  annum. 

General. — Sir  Auckland  Geddes  ha.s  accepted  the  ixjst  of 
Principal  of  McGill  University,  Montreal,  w-here  he  w-.is 
Professor  of  Anatomy  at  the  outbreak  of  war.  He  hav.  ac 
cordiugly  resigned  the  position  ocf  Minister  of  National 
Service  and  Reconstruction.  Dm-iug  the  illness  of  Sir  Albeit 
Stanley,  Sir  Auckland  is  acting  on  his  behalf  at  the  Board 
of  Trade. 

Mr.  H,  N.  Sporborg,  of  the  Britisli  Thomson -Houston  Co., 
Ltd.,  is  a  member  of  Rugby's  War  Memorial  Committee.    , 

The  Bradford  Corporation  General  Purj^oses  Committee 
recommends  the  appqintmeiit  of  Mr.  Fred  Marsden,  deputy 
city  engineer,  to  be  city  engineer,  at  £700  per  annum,  risixig 
to  £800,  in  succe.ssion  to  the  late  Mr.  W.   H.  Daw.son. 

Mr.  A.  E.  Farrow,  manager  of  the  Windsor  i-  Slough 
Electric  Supply  Companies,  and  his  wife  have,  on  their  sUv^ 
wedding,  been  presented  by  the  staff  with  a  .silver  eiJergne.  . 

Manchester  Education  Committee  has  approved  of  the 
appointment,  by  the  Municipal  College  of  "Te^-hnology  Sub- 
Committee,  of  Mr.  A.  E.  Clayton,  .\.M.I.E.E.,  as  lecturer 
in  electrical  engineering,  at  £350  per  annum. 

Captain  S.  K,  Watson,  E.I.E.,  late  selUng  engineer  for 
the  British  ^A'estinghcuse  Electric  &  Manufacturina  Co,,  Ltd., 
and  the  General  Electric  Co.,  Ltd.,  and  Lieut.  W.  A.  Syca- 
more, late  gas-engine  selling  engineer  for  the  Biitish  West- 
jughouse  Co.,  are  joining  the  staff  of  the  Keighley  Gai  and 
Oil  Engine  Co.,  Ltd.,  the  former  as  salesman  in  the  York- 
shire district,  and  the  latter  attached  as  selUng  engineer  to 
the  London  office. 

Sir  Charles  J.  Stewart,  K.B.E.  (late  Public  Trustee),  has 
been  elected  to  a  seat  on  the  board  of  the  Marconi  Inter- 
national Marine  Communication   Co..   Ltd. 

Mr.  Charles  Wyatt,  A.M.I.E.E..  has  re.signed  his  nositiaji 
in  the  chief  electrical  engineer's  department,  R.A.F.  (^ 
Ministry),  having  been  appointed  manager  of  the  electrirau 
department  of  the  Globe-Wernic.ke  Co..  T^td.,  222,  Kensal 
Road,  W.  10.  The  company  have  opened  the  departitient 
for  the  installation  of  electric  lighting,  power,  &c.  Oate- 
logues,  lists,  &c.,  are  desired. 

Roll  of  Honour.— Corporal  R.  Smith,  R..\.S.C.,  who  was 
formerly  an  electrician  at  Bentlev  Colliery,  Doncaster,  has 
received  a  testimonial  from  the  City  of  Pavia  (Italy),  for 
saving  the  life  of  an  Italian  soldier,  who  was  in  danger  <^ 
di'owning  in  the  Ticino  river.  " 

Sapper  A.  Willis,  R.E.,  who  has  died  from  illness  con- 
tracted on  active  service  in  Egypt,  was  formerly  in  the  wire- 
less department  of  Messrs.  Johnson  &  Phillips,  Ltd.,  if 
Charlton,   S.E.  '■  ', 

Private  H.  Richards,  R.E.,  who  was  previously  on  ^we 
electrical  staff  at  the  power  station  of  the  Isle  of  Wi^t 
Electric  Light  Co.,  at  Yentnor,  has  died  from  pneumonia.:at 
Tembi.   Persia. 

Lieutenant  W,  T.  MoKenzie,  Glamorgan  Fortress  En- 
gineers (Electric  Litrhts  Company),  has  resigned  his  com- 
mission owing  to  ill-health  contracted  on  active  eea-vice,  snd 
retains  his  rank.  v 
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Obituary.— Sir  Willum  Crookes,  O.M.— By  the  death  of 
Sir  William  Crookes,  on  April  4th,  at  the  age  of  86,  electrical 
Bcienoe  has  lost  one  of  its  most  noted  investigators,  one  whoso 
name  will  for  ever  stand  in  the  front  rank  of  origina.1 
researchers  and  fertile  thinkers.  He  wa«  by  training  a 
chemisb.  and  at  first  confined  his  attention  to  industrial 
ohemistry,  but  eventually  became  professor  of  chemistry'  at 
the  Training  College,  Chester.  In  Ibbl  he  discovei'ed  the 
new  element,  thallium,  and  incidentally  invented  that  m- 
teresting  little  scientific  toy.  the  radiometer;  his  continued 
researches  in  connection  with  high  vacua  led  him  into  tha.t 
virgin  but  fertile  field  in  which  he  reaped  his  most  noted 
harvest  of  discoveries,  ranging  from  tho  faiuihar  "  Crookes 
tube  "  to  the  phenomena  which  laid  the  foundations — and 
indeed  formed  no  small  part  of  the  structure — of  the  modem 
theory  of  the  constitution  of  matter  and  the  electron  theoi-j". 
Thus  the  work  of  Sir  William  Crookes  in  great  measure 
paved  the  paths  which  have  led  later  investigators  to  the 
development  of  X-ray  apparatus,  and  of  the  three-electrode 
valve  evolved  from  Dr.  Ek'jning's  invention,  so  that  in- 
directly it  had  a  material  intiuence  on  the  war.  He  must 
lie  credited  with  remarkable  insight,  almost  amounting  to 
prophecy,  in  expressing  the  view  that  the  constituents  of 
3tomjs  might,  under  .suitable  cenditions,  move  as  free  par- 
ticles, and  again  in  his  presidential  address  to  the  British 
Association  in  1898,  when  he  discussed  the  fixation  of  atmo- 
spheric nitrogen,  and  foresaw  a  time  when  the  world's  store 
of  natural  fertilisers  would  be  inadequate  to  meet  the  de- 
mands for  food  of  an  ever-increasing  ;x)pulation. 

During  his  long  career  he  was  awarded  most  of  the  honours 
of  the  scientific  world;  he  had  been  president  of  the  Britisli 
Association,  the  Chemical  Society,  and  the  Institution  of 
Elect.rical  Engineers,  as  weU  as  of  the  Royal  Society,  a  mem- 
ber of  the  Order  of  Merit,  and  the  holder  of  vai-ious  medals 
and  other  distinctions.  Active  up  to  the  last,  he  developed 
a  series  of  special  glasses  for  protection  from  ultraviolet 
rays  last  year;  his  "spinthariscope"  has  served  to  bring 
home  to  the  pubhc  an  inkling  of  the  w-onders  of  radium.  He 
VTBS  a  firm  behever  in  the  possibility  of  communicating  with 
those  who  had  passed  through  the  veil,  and  was  an  earnest 
investigator  of  psychic  manifestations. 

Mr.  G.  E.  Henley. — We  regret  to  record  the  death,  which 
occurred  on  April  1st,  at  the  age  of  56  years,  of  Mr.  George 
Robert  Henlev,  secretary  to  Messrs.  W.  H.  Allen,  Son  and 
Co.,  Ltd.,   of  Bedford. 

Prof.  H.  J.  G.  du  Bois.— The  death  is  reported  from 
Berlin,  at  the  age  of  56  years,  of  Henri  Johann  G.  du  Bois. 
Born  at  Velp.  GelderJand,  he  studied  at  the  Technical  High 
School  at  Delft,  aftei-wards  .spending  three  years,  1883-85,  in 
Glasgow  with  Lord  Kelvin,  then  Sir  Wm.  Thomson.  Later 
he  was  at  Stuttgart,  where  he  devoted  much  time  to  re- 
5!earch  work  in  connection  with  electro-ma.gnetism.  was  pro- 
fessor at  the  Berlin  TTniver.^ity  from  1896  to  ]9(>2,  later  at 
Utrecht,  and  back  at  Berlin  w-here  he  eventually  established 
what  is  known  as  the  Bosschal  Laboratory. 

Prof.  Simon. — The  death  is  annoimcod.  at  the  eaaly  age 
of  49  yeara,  of  H.  T.  Simon,  Professor  of  Physios  and  Applied 
Electricity  at  the  University  of  Gottingen. 

Me.  Joets-  Shanks.— The  death  is  reported  of  Mr.  John 
Shanks,  managing  director  of  Messrs.  Shanks  &  Co.,  Ltd., 
engineers. 


NEW     COMPANIES     REGISTERED. 


James  Dawkins  &  Co.,  Ltd.  (10,282). — Private  company. 

Registered  in  Edinburgh.  M.irch  27th.  Capital,  fS.OUO  in  £1  share.s.  to 
carry  on  the  business  ol  electrical  engineers,  armature  winders,  suppliers  of 
electrical  accessories.  S:c.  First  directors  :— T.  H.  Muir,  67.  Oxford  Drive, 
North  Kelvinside,  Glasgow,  cashier,  150  shares;  J.  Dawkins.  73,  .Manor 
"'  '  '  50   shares;   J.    Wardropej^iO,   Woodside 


Road,    Mothe 


Walk.    Hamilti 
cross,   Glasgow 


electrical 


■ngii 


150.      Rejjistered    offic. 


isebank.  Toll- 


Dyson  Wright  &  Co.,  Ltd.   (154,013).— Private  company. 

Registered  April  Ist.  Capital,  £1.000  in  £1  shares.  Electricians,  enginee'rs, 
Ik.  The  subscribers  (each  with  one  share)  are:— J.  Dyson,  289,  Toller  Lane, 
Bradford;  A.  Wright,  94,  UndercliSfe  Lane,  Bradford.  Registered  office:  72, 
Market    Street,    Bradford. 

Caldwell,  Ford  &  Co.,  Ltd.  (153,979).— Private  oompanv. 

Registered  iMarch  3Ist.  Capital,  £3,000  in  £1  shares.  To  take  over  The 
business  of  electrical  engineers,  iirc.,  carried  on  as  Caldwell,  Ford  &  Co.  at 
4a,  McDonald's  Lane,  Corporation  Street,  Manchester.  First  directors:  C.  C. 
Headley,  Oakdenc,  Derbyshire  Lane,  Stretford,  Manchester;  and  J.  Ford,  22, 
Parker  Street,  Levenshulme.  Registered  oftice  :  4a,  McDonald's  Lane,  Cor- 
poration Street,   Manchester. 

Portable  Electric  Motors  (1919),  Ltd.  (154,099).— Pri- 
vate company..  Registered  .April  3rd.  Capital.  fiW.OOO  in  £1  shares.  To 
acquire  the  business  of  electric  motor  and  cutter  manufacturers  and  dealers 
now  carried  on  by  a  company  with  similar  title  at  121.  Victoria  Street,  S.W. 
The  subscribers  ("each  with  one  share)  are  : — G.  Fryer,  252.  Trinity  Road, 
Wandsworth  Common,  S-\\'.,  electrical  engineer;  Baron  Clifford  of  Chud- 
leigh,  67,  Madeley  Road,  Ealing.    Registered  office  :   121,  Victoria  Street,  S.W. 

Ballymoney   Light  &   Power   Co.,   Ltd.   (4,675).— Private 

company.  Registered  March  27th.  Capital,  £10.000  in  £5  shares.  To 
acquire  the  business  of  electricians  oarried  on  bv  the  Ballymoney  Gas  Co. 
The  subscribers  (each  with  one  share)  are  r— T.  taggart,  Ballymoney,  solrci- 
'or;  J-.  Hanna,  Ballymoney,  house  fiu-nisher;  VV.  McCIure,  Ballymoney, 
grocer;  J.  Young,  Ballymoney,  timber  merchant;  S.  Agnew,  Ballymoney, 
baker  and  grocer;  J.  T.  Taylor,  Ballymoney.  draper;  S.  J.  Crombie,  Bally- 
mone^,  draper;  S.  "Ttidd.  Ballymoney, 'grocer.  First  directors:  T.  M-  Green, 
. 7;  .' "SSart,  J.  B.  Hamilton.  J.  Hanna,  Sen.,  W.  McClure,  J.  Young,  R. 
Mcllroy,    G.    Todd,    and    P.    ].    O'Kane.      Solicitor:    ].    B.    Hamilton,    Bally- 


P.  J.  Driscoll  &  Co.,  Ltd.   (154,045).— Private  company. 

Registered  April  2nd.  Capital,  £2,000  in  £1  shares.  To  acquire  the  businesn 
of  an  electrical  engineer  carried  on  bv  P.  J.  H.  Driscoll  at  33,  d'Arblay 
■Street.  London.  The  subscribers  (each  with  one  share)  are :— P.  J.  H.  Dris- 
rall  and  J.  Kennelly,  both  of  33,  d'Arblay  Street,  Lxjndon.  First  directors: 
P.  J.  H.  Driscoll.  J.  Kennelly,  and  S.  Hall.  Registered  office:  33.  d'Arblay 
Strei't.    L.ondon. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Wiring,  Ltd.    (138,072).— Capital,   jE2,600   in  £1  share.s. 

Return  dated  December  31st,  1918.  100  shares  uken  up;  £100  paid.  Morl- 
;;.age;5    and    charges:    Nil. 

Westminster  Electric  Supply  Corpn.,  Ltd.  (27,061). — Capi- 

t.il.  £2.000,000  in  200,000  ord.  and  200.000  4i  per  cent.  cum.  pret.  shares  of 
£.'.  c;ich.  .\o  annual  return  has  been  filed  since  March,  1918,  but  a  list  of 
allotments  shows  a  further  37,982  ord.  shares  allotted,  pavable  in  cash,  be- 
tween February  19tli  and  March  18th,  1919.  (To  March,  1918,  110,000  of  each 
class  had  been  issued  and  fully  paid.  £240,300  mortgages  and  charges  were 
outstanding   at   the   same   date.) 


CITY     NOTES. 


Mr.  G.  S.  NewaU  presiding  at  the  aji- 
Waste  Heat       nual  meeting,  on  March  31st,  said  that  the 
and  Gas  construction  of  the  new  power  station  at 

Electrical  Horden  was  proceeding  satisfactoiily,  and 

Generating  it  should  be  in  operation  at  the  end  of  the 
Stations,  Ltd.  year  unless  unforeseen  delays  ocourred. 
The  new  gas  engine  at  Weai'dale  had  been 
working  fi-om  time  to  time  for  some  weeks,  but,  owing  to 
.several  adjustments  having  to  be  made,  which  were  to  be 
expected  with  an  entirely  new  design  of  plant,  it  had  not  yet 
been  put  into  commercial  service  continuously.  The  records 
up  to  the  present  of  the  performance  of  the  engine  showed 
that  it  would  quite  come  up  to  expectations  as  regards  effi- 
c-iency,  and  would  prove  much  more  economical  than  the 
present  steam-boiler  plant.  All  the  plant  in  the  power 
stations  had  been  maintained  in  good  and  efficient  running 
condition ;  but  owing  to  various  ca.uses  arising  out  of  the 
war,  such  as  less  efficient  working  of  blast  furnaces,  they 
had  not  had  so  much  waste  heat  placed  at  their  disposal 
during  the  year,  and  this  had  caused  a  diminution  in  the 
electric  power  generated,  with  a  consequent  reduction  in 
revenue.  The  plant  at  Teesbridge  power  station  was  out  of 
commission  throughout  the  year,  but  the  repair  was  com- 
pleted, and  it  was  again  in  oi>eration  and  working  satisfac- 
torily. With  regard  to  the  sum  of  ^5,000  set  aside  last  year 
for  experimental  work,  the  expenditure  up  to  the  end  of 
the  financial  year  waS  i'2,278.  The  experiments  had  in  view 
the  more  efficient  utilisation  of  coal,  and  he  was  glad  to  say 
that,  so  far  as  they  had  gone,  they  were  assured  by  their 
engineers  and  by  the  power  company  in  conjunction  with 
.whom  they  were  carrying  the  experiments  out.  they  had 
proved  satisfactory.  Proposals  were  being  considered  with 
a.  view  to  trying  the  experimental  plant  on  a  large  scale.  He 
thought  it  was  most  important  that  the  company  should 
devote  a  sum  of  money  each  year  for  experimental  purposes. 
For  the  experiments  mentioned  above,  if  carried  out  on  a 
larger  scale,  they  proposed  to  contributei  a  further  sum ;  of 
course,  anything  which  would  tend  to  the  better  utilisation 
of  waste  heat  would  have  their  greatest  support.  Certain 
proposals  had  lately  come  before  the  directors  for  the  in- 
stallation of  a  further  station  for  the  utOisation  of  waste 
energy;  they  were  being  considered,  but  as  no  definite  de- 
cision had  been  arrived  a.t,  he  could  not  report,  on  the  matter 
in  more  than  a  general  way.  The  profits  for  the  year  showed 
a  reduction  of  £2,085,  as  compared  with  the  previous  year. 
At  the  annual  meeting,  on  April  '2nd, 
Chelsea  Elec-  Mr.  W.  R.  Davies,  the  chairman,  said  that 
tricity  Supply  the  statement  for  1918  was  the  lenist 
Co.,  Ltd.  favourable  that  had  been  presented  for  a 

long  time  past.  Compared  with  1917  the 
sales  of  current  had  fallen  by  i£2,573,  and  th'i  profit  on  in- 
stallation work  by  £890.  On  the  other  hand,  property  rental 
was  £440  better,  and  meter  rentals  had  risen  by  £126;  on 
balance  the  receipts  were  lower  by  £2.904.  The  reduction 
in  sale.s  was  due  entirely  to  the  onerous  restrictions  rightly 
imposed  by  (^vernment,  and  wae  a  matter  which  would 
right  itself  when  restrictions  were  removed.  No  other  elec- 
tricity company  had  been  so  hard  hit  in  this  matter  aa  they 
had.  They  suppBed  a  high-class  residential  area,  and  had 
suffered  as  much  from  the  almost  total  cessation  of  social 
events  among  the  upper  classes  and  the  entire  absence  of  a. 
London  season  as  from  Government  restrictions.  With  the 
return  of  anything  like  normal  conditions  the  credit  side  of 
the  revenue  account  would  show  a.  marked  recovery.  The 
expenses  were  principally  responsible  for  the  poor  shtjwing 
of  the  revenue  account;  they  had  risen  by  £-3.8-10.  Fuel' had 
cost  £280  more  for  a  sale  of  about  a  quarter  of  a  milljop 
fewer  units;  repairs  were  £2,690  higher,  and  wages  and 
salaries  were  over  £2,600  more;  rates  £412  more,  and  half-a- 
dozen  other  items  had  together  increased  by  ahout  £800. 
The  total  of  these  items  was  about  £6,780,  and  after  deduct- 
ing a  saving  of  £8.5.8  in  income  tax  and  other  small  reductions 
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thi'ie  was  a  net  iacrcaee  in  workinj;  expenses  of  ^,S40.  The 
hpcQ-ker  was  not  anxious  as  to  the  future.  SocdaJ  life  in 
l-ondoj  would  in  time  renew  most  of  its  olU  activities;  they 
could  jook  for  6ome  ajuelioi-ntion  in  the  coet  of,  at  lenst-,  oil 
luel:  I  he  charge  of  nearly  ,t'l,500  lor  allowances  to  employo-s 
on  luilita-ry  eoivice  woul.i  disappear,  and  reimirs,  which  had 
been  high  during  the  year  undex  review,  would  l)econie  nor- 
mal a^ain.  The  principal  danger,  the  continued  increase  in 
wages,  whii-ii  would  show  a  furthei'  rise  for  I'JIO.  ha<l  at  last 
received  a  check,  a.s  recent  demands  for  a.  iitill  further  in- 
crease had  been  refuf=ed  by  the  .Arbitration  Board,  and 
although  1919  might  show  no  improvement  over  1018,  they 
might  look  for  generally  unproved  ret-ults  at  no  distant  date. 
Jlr.  G.  r.  Norton  pre*i<ied  at  the  annual 
British  meeting  held  la^rt   week.     In   the  absence 

Columbia  of  the  charrman.  a  spei'ch   which  he  had 

lilectrjc  Railway  written  was  read.  He  said  that  the  re- 
Co.,  Ltd.  I>oit  l)efore  them  was  the  most  encourag- 
ing they  had  had  since  the  outbreak  of 
war.  The  total  income  was  i91.7.").5  better  than  for  the 
previous  year.  'ITio  comi>any'.s  reserves  were  large  and 
placed  it  in  a  .strong  ix>sition,  but  those  funds  tor  the  tuost 
part,  had  been  atvumulated  a«  a  provision  for  depreciation, 
sinking  fund,  and  renewals  incidental  to  such  a  proix^rty.  A 
verv  large  luoporlion  ol  the  plant  was  erected  during  the 
four  or  five  yeare  immediately  preceding  the  war,  with  the 
result  that  few  actual  i-eplacements  had  been  absolutely 
unavoidable  during  the  pjist  four  \-cars.  and  the  provision 
lor  deprecdiitiou  set  aside  each  year  had  therefore  accumu- 
lated. The  leplaeements  vvoirld  be  necessar-j'  now.  and 
as  time  went  on.  and  the  reserves  accumulated  could  not  be 
coYisidered  as  more  than  sufficient  to  provide  for  the  regular 
waatage.  The  increase  in  gioss  earnings  was  attributable 
to  the  more  prosperous  conditions  which  existed  in  the 
cities  served  by  the  company  resulting  largely  from  the 
extensive  programme  of  shipbuilding  which  was  in  progress 
(luring  the  year.  Referring  to  the  strike  of  July,  the  chair- 
man said  that  the  company  was  utterly  unable  to  pay  the 
v\ages  asked  for  by  the  men  unless  revenue  could  be  in- 
creased. The  revision  of  fares  was  permitted,  and  the  wages 
demanded  were  agreed  to.  After  referring  to  the  importance 
to  the  company  of  the  decision  of  the  Provincial  Government 
to  establish  a  Public  Service  Commi-ssdon  with  power.s  to 
revise  and  fix  rates,  the  chairman  .'^ted  that  if  British 
f'olimibians  desired  to  see  the  natural  resources  of  their 
i-ountry  developed,  and  new  industries  estabUshed.  they  mu-st 
have  capital  by  offering  guarantees  of  safety  and  liberal  in- 
ducements to  investors. 

TIic    Kabeliverk   Duisbury    A.G.,    of    Duix- 

(ierman  Imrp,   j-ecords   net    profits   of  f4.5.WO   for 

Companie.s.        191S,    as   contrasted    with    .tsO.OOO   in    the 

previous  twelve  months.    Kotwithstanding 

this  reduction   the  dividend  recommended  is  at  the  rate  of 

ifi  per  cent.,  as  in  1917,  together  with  a  bonus  of  9  per  cent., 

as  in   the  preceding  year. 

The  directors  of  the  Ver  Isolatoren  Wcrke  A.G.,  of  Berlin- 
Pdiikou-,  report  that  a  substantial  part  of  the  stocks  suffered 
depreciation  through  the  sudden  cancellation  of  ,\rmy  orders, 
and  the  financial  re.sults  in  1918  would  have  been  further 
diminished  if  abundant  allowance  for  depi'eeiiation  had  not 
been  made  formerly,  .\fter  setting  aside  i.3,000  for  depreeia- 
tion,  as  compared  with  ;£1.5.000  in  1917.  the  accounts  show 
net  profits  of  ^6,300,  as  against  fl3,000  in  the  preceding 
year,  and  the  dividend  is  at  the  rate  of  10  per  cent,  on  the 
share  capital  of  £50,000,  this  contrasting  with  20  per  cent, 
in   1917. 

The  Hamburger  Hochbahn  A.G.,  of  Hamburg,  reporting  on 
the  past  year,  refers  to  the  conclusion  of  an  agreement  with 
the  State  of  Hamburg  in  .luly.  1918.  whereby  the  latter  trans- 
ierred  its  righis  in  the  superstructure  of  the  i-ailway  to  the 
coirapany  in  return  for  "  B  "  shares  of  the  nominal  value  of 
i'"2.431,0t')tl.  with  a  share  in  the  profits  as  from  .July  1st  in 
that  year.  The  company  had  also  absorbed  the  undertaking 
of  the  Hamburg  Tramway.s  Co..  but  the  transfer  of  the 
-Mster  shipping  services  to  the  company  had  not  yet  been 
carried  out;  nor  had  that  of  the  Hamlnirg-Altona  Railway 
Co.;  whilst  the  working  of  the  Waldorfer  (steam)  line  haJl 
not  yielded  any  profits.  After  transferring  ;£30.tl00  to  the 
renewal  fund,  as  against  £20.000  in  1917.  the  amounts  ex- 
hibit net  profits  of  £114.000.  as  compared  with  £47.000  in  the 
preceding  year.  A  dividend  at  the  rate  of  6  per  cent,  has 
been  declared  on  the  £750.000  of  "A"  shares,  ajid  at  the 
rate  of  5  per  cent,  on  the  "  B  "  shares  for  six  months. 

The  Grouse  Berliner  Strassenhahn  A.G..  of  Berlni.  which 
.absorbed  thecomiany's  four  subsidiary  tramway  undertakings 
in  Greater  Berlin  in  1918.  experienced  a  considerable  increase 
in  revenue  from  this  fact,  and  from  the  higher  fares  intrfwluced 
]a.sf  May  and  the  reduced  tran.sixirt  facilities  on  the  lifv 
railway.  The  total  receipts  amounted  to  fo.OO.i.fKKI,  ».<  c.im- 
paied  with  £.3.064.0^  in  1917.  and  the  total  expensep  ^vto 
£3.09*3.000.  a?  against  £1.970.'Xi»:>.  or  bl.s9  and  •>4.3s  per  -en< 
respecti-ely  After  apportionmg  £660.000  for  rene-^al;  ^- 
contrasted  with  £.140.000,  and  writing  oft  £92,000  for  deprecia^ 
tion,  as  acainst  £44,000.  and  m,ikincr  other  allocations,  the 
accounts  show  net  profits  of  £476.00^1.  as  compared  with 
£■211.000  in  the  preceding  year;  The  directors  recommend  a 
dividend  at  the  rate  of  71  per  cent.,  as  against  4  per  cent, 
in  1917.  It  is  calculated  that  the  introduction  of  the  8-hours' 
day.  and  further  increases  in  wages,  will  involve  an  addi- 
tional charge  of  £3,000,000  in  the  present  year. 


The  report  of  Voigt  <f  Haeffner  .1.0'.,  of  Fraithfort-on-Main, 
rofeiTing  to  the  year  1918,  states  that  the  transfer  from  war 
to  peace  work  took  place  comparatively  easily.  It  would 
have  been  ixjssible  further  to  have  increased  the  production 
if  the  scarcity  of  coal  and  of  other  i-avv  materials  had  not 
imposed  limits  on  the  out.put.  .M'ter  allot-ating  .i'24.(X*')  to 
depreciiution,  as  comiKired  with  £34,tKXJ  in  1917,  the  accountu 
indicate  net  profits  of  £103,000,  aus  ajzainsl  £170,(KX1.  and  ;i 
dividend  of  18  per  cent,  has  been  declaimed  on  the  share  capital 
of  £2.50.0fX>.  as  compared  with  i")  per  cent,  in  1917.  .\t  the 
general  meeting  on  March  26th,  it  was  jnentioned  that  it  was 
ditficult  to  continue  manufacturing  owing  to  the  lack  of 
i^aw  materials  and  transport,  difficulties,  whilst  (he  increased 
demands  of  the  workmen  and  staff  raised  further  obstacles. 
The  piosiveots  were  very  dark  and  considerably  less  favour- 
able than  had  appeared  from  the  volume  of  orders  cm  hand, 
so  that  ti  heavy  decline  in  the  results  would  have  to  b>' 
reckoned  with,  especially  as  sjile  )>rices  could  not  keep  pace 
with  the  growing  burdens,  and  the  c-ompany  had  to  adhere 
to  the  prices  prevailing  in  the  w(uld's  markets. 


Northern  General  Transport  Co.,  Ltd. — The  jjross  tratVic 
receipts  for  1918  show  a  considea"ablc  increase,  but  operating 
costs  advance!  substantially,  due  to  rises  in  wages  and 
mateiisils,  and  faies  had  again  to  be  raised.  The  comiwny 
has  a  fleet  of  26  motor  omnibuses,  and  others  ai<-  on  order 
for  re-opening  certain  routes.  The  comixiny's  holding.s  in  tlit- 
tjateshead,  Tynemouth,  and  Jairow  oleclric  traction  com- 
panies stand  in  the  books  at  a  cost  of  £398,982,  and  the  divi- 
dends and  interest  for  1918  were  £26,825.  These  three 
concems  set  aside  for  reserve  and  renewals  during  the  year 
£22,667,  bringing  the  funds  up  to  £219,738.  The  tratfic  re- 
ceipts (less  working  expenses)  of  the  Northern  General  Co., 
and  the  dividends  and  other  revenues,  were  £45,863,  against 
£37,555  foil'  1917.  .After  providing  for  administration  ex- 
IJenses,  £3,327  for  loa.n  and  dobcntiire  interest,  £5,189  to 
rcne'wals,  and  adding  £6,624  brought  forward,  £1,584  is 
put  to  debentui'e  redemption  fund,  6  jx'r  cent,  is  i>aid  uii 
the  iweference  shares,  and  8  ix;r  cent,  on  the  ordinary,  leav- 
ing £12,565  to  be  carried  forward. 

West  India  Electric  Co.,  Ltd.— The  report  for  1918, 
which  was  adojrted  at  the  meeting  held  at  Montreal  on 
March  12th.  .showed  that  notwithstanding  .strenuous  war 
conditions  and  high  costs  of  wages  and  materia]  and  of  freight 
rates  from  New  York  to  Jamaica,  there  had  been  improve- 
ment over  1917,  owing  to  the  returning  confidence  of  the 
public  and  the  grcat<ir  prosperity  of  the  island,  (jross  earn- 
ings, $294,725,  an  increase  of  $7,513.  Total  ot>erating  ex- 
penses $155,2:38,  decrease  $3,952.  Net  earnings  $139,487. 
Net  income  $89,602,  or  11.20  per  cent,  on  the  capital  stock. 
transfeiTed  to  credit  of  surplus  account.  The  receipts  for 
current  sold  for  lighting  and  power  showed  a  healthy  state 
prevailing  in  that  part  of  the  business,  in  which  there  wa.s 
still  I'oom  for  expansion.  Four  quarterly  dividends  distributed 
amounted  to  $40,000.  The  lighting  sy.stem  at  Kingston,  St. 
Andrew,  and  Spanish  Towm  had  been  extended,  and  new 
passenger  car  equipment  and  gates  had  been  installed  in 
Dam.  The  hydraulic  .station  gave  .satisfactory  senice 
throughout  the  year  in  con-sequence  of  a.  steady  rainfall. 

Marconi  International  Marine  Communication  Co.,  Ltd. 

— At  an  extraordinary  meeting  called  for  April  16th,  a  resolu- 
tion will  be  submitted  increasing  the  capital  by  the  creation 
of  900.000  new  shares  of  £1  each.  This  will  make  the  capital 
£1.500,000.  Tlie  directors  wish  to  provide  for  probable  re- 
quirements consequent  ujxin  the  growth  of  the  business  and 
contemplated  capital  outlays.  It  is  proposed  to  offer  to  the 
shareholders  600,000  shares  at  par  in  proportion  to  their 
holdings.  The  remaining  300,000  .shares  will  be  for  issue  at 
some  future  time.  "The  directors  contemplate  that  at  the 
ordinal'  ^neral  meeting  which  will  be  sub.sequent  to  thfl 
is,sue  (if  approved)  they  will  be  in  .a.  jxisition  to  recommend 
upon  the  then  issued  capital  the  i>ayment  ol'  the  ssinie  divi- 
dend as  was  recommended  by  them  and  approved  by  sliaie- 
holdcrs  at   the  last   orcUnary   general   meeting." 

Folkestone  Electricity  Supply  Co.,  Ltd. — The  profits  for 
1918  have  been  seriously  affected  by  the  continued  advance 
in  fuel  and  labour  costs.  Though  the  charges  for  cuncnt 
have  been  further  increased  the  receipts  from  .sales  show  a 
decrease  due  to  the  heating  and  fuel  restrictions.  168.497 
lamps  (8  c.p.)  supplied  at  December,  an  increa.se  of  3.190. 
Including  the  receipts  from  hired  instaJla.tions.  the  profit  on 
revenue  foi-  the  three  undertakings  w.ae  £11.402.  After  add- 
ing £2,643  brought  foru-aird.  also  interest  on  investments. 
and  allowing  for  debenture  and  preference  interest,  £4..'572 
is  put  to  depreciation,  and  5  per  cent,  dividend  (less  tax)  on 
the  ordinary  shares  is  to  be  paid,  leaving  £965  to  be  carried 
forward.  Units  generated.  2,164.09^:  units  sold.  1.49.3,944; 
ii.=pd  on   works.   369,872:   not  accounted   for.  .30*1.280. 

Lima  Light,  Power  &  Tramwavs  Co. — Dividend  1|  per 
■-*nt 

Bombay  Electric  Supply  &  Tramwajs  Co..  Ltd. — Divi- 
dend on  the  ordinary  shares  at  the  rate  of  14  per  cent,  lot 
the  half-year  ended  December  31st.  together  with  a  bonus 
of  2  per  cent,   for  1918. 

Wood  &  Cairns,  Ltd.  (Edinburgh).— Dividend  of  10  per 
cent,  on  both  the  ordinary  and  preference  shares  for  the 
past   year. 
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stock  Exchange  Notices. — Applications  have  been  made 
to  the  Oomnuttee  to  iillow  the  toilowing  to  be  quoted  in  the 
Ofi&cial  List ;  — 

International  Light  &  Power  Co.,  Ijtd. — i3yii,'2(X)  5  per  cent, 
first  mortgage  debentures  of  £100  eaoh,  within  Nos.  1  to 
4,000. 

Newoaistle-upon-Tyne  Electric  Supply  Co.,  Ltd.— 500,0(.KI 
additional  ordinary  shares  of  i'l  each,  full v  paid,  Nos.  797,6H'J 
to  1,297,681. 

General  Electric  Co.,  Ltd. — 80,000  additional  6i  per  cent, 
cumulative  prelea-ence  shares  of  £10  eax;h,  fullv  paid  (Nos. 
70,001  to  35U,(X)0). 

Marconi  Intejnational  Marine  CciniminicatioD  Co..  Ltd.-- 
600,CKX)  shares  ot;  .£1  each,  fully-paid  (Nos.  1  to  600,000). 

Telegraph  Construction  and  Maintenance  Co.,  Ltd. — :i7,.35<l 
additional  shares  of  '£l-i  each,  fully-paid  (Nos.  37,351  to 
74,7001. 

New  York  Telephone  Co. — The  report  for  the  seven 
months  ended  .July  31st  last,  from  which  date  the  Goverii- 
meot  assumed  <xjntrol,  states  that  the  telephone  revenue 
amounted  to  !i)38.<Tt)t),799  and  telephone  expenses  to 
$31,741,945,  net,  telephone  earnings  being  .$6,864,854;  divideml 
and  interest  yielded  $3,202,367  and  miscellaneous  earnings 
$421,339,  making  total  net  earnings  $10,488,561 ;  interest 
absorbed  $2,916,782,  there  being  a  balance  of  $7, 571,77s. 
Dividends  of  8  per  cent,  required  $5,000,00(),  so  that  tho 
.  balance  to  suii>lus  was  $2,571,773.  On  December  31st  thei<! 
were  1,. 522.720  stations  in  the  sy.s-tem  directly  operated  b\- 
the  company  and  its  local  connecting  companies,  an  increase 
of  79,332.  Including  the  associated  and  their  connecting  com- 
panies, constituting  the  Eaet«m  group  or  divi.sion  of  the  Bell 
syst-em.  there  were  in  service  at  the  end  of  the  year  2,706,459 
stations,  an  increa.se  of  140,546  stations. — Finimcial  Timca. 

American  Telephone  &  Telegraph  Co. — The  report  for 
1918  states  that  the  net  earnings  were  $54,293,016.  Interest 
charges  were  $10,391,691.  .nnd  the  dividend.'*  at  the  regular 
ra,te  of  8  per  cent,  per  annum  were  $35,229,698.  Of  the  re- 
sulting balance  $5.'"K.l0,fl0<)  was  appropriated  for  contmgencie.s 
and  $3,671,622  added  to  surplus.  Iiivestment  in  associated 
companies  increased  $33,084,043,  and  permanent  plant  in- 
crea.sed  $11..300,037,  current  'assets  increased  $5,165,696,  and 
Lia'Sh  increased  $8, 611, .501.  The  total  indebtednes^s  increased 
$43,285,851  dming  the  year.  Theje  wa.s  a,  total  increase  in 
assets  of  $68,161,278.  a-gadnst  which  was  a  net  increase  in 
capitalisation  and  indebtedness  of  $49,574,465,  showing  a  net 
improvement  in  the  company's  financial  position  of  $8,586,813 
which  is  represented  by  the  increase  of  that  amount  in  sur- 
plus and  reserves. — Finwncial  Times. 

Wycombe  (Borough)  Electric  Light  &  Power  Co.,  Ltd. — 
TTie  report,  for  19]«  shows  that  the  connections  increased  by 
113  Kw.  to  2,842  Kw.  The  demand  for  pc>wer  for  munitions 
necessitated  running  the  whole  plant  at  its  fullest  capacity. 
Repairs  have  theiefore  been  impossible,  and  serious  break- 
downs have  pccuxred,  and  the  supply  has  had  to  be  largely 
given  from  the  older  and  less  efiicient  plant.  This  has  largely 
mcreased  the  working  costs,  and  entailgd  large  reduction  in 
profit.  .Additional  plant  is  to  be  m-stalled  at  an  early  date. 
Profit  for  1918  ^'4.1.52.  again.st  £6,944  for  1917.  Interest  on 
debentures  and  outstauding  accounts,  4;3,012;  adding  .£747 
brought  forw-ard.  i:l.88S  is  a.vailable.  Of  this,  ^61,500  is  to 
lie  phiipd  to  reserve  for  renewals,  and  £388  is  to  be  carried 
l..ruai-d. 

•Montevideo  Telephone  Co..  Ltd. — Resolutions  are  to  be 
-iibmitted  to  increase  the  capital  from  £160,000  to  £220,0f)0 
liy  the  creation  of  fiO.tlOO  new  ordinary  ,<?hares  of  £1  each, 
:ind  to  capitalise  £57,96:3  of  the  undivided  profits  and  dis- 
tribute it  by  the  allotment  of  one  new  ordinary  share  for 
•  '\'ery  four  preference  .shares  held  and  one  new  ordinary  share 
lni-  every  two  •ordinary  .shares  held :  and  to  convert  the  pre- 
Iricnce   .sha,res   into   ordinary   shares.  • 

Minehead  Electric  Supply  Co.,  Ltd. — The  difficulties 
of  the  year  reduced  the  lighting  units,  and  added  to  all 
costs,  but  power  units  sold  satisfactorily  increaised.  Profit 
after  paying  debenture  interest  £826,  plus  £39  brought  for- 
ward. Preference  flividend,  £482;  5  per  cent.,  less  tax,  on 
ordina.ry,  £93 ;  depreciation  and  reserve,  £2.53  (maliing  it 
£6,300);  carried  forward.  £37.  Units  generated  298.431; 
units  sold,  216,420;  used  on  works  25.185;  not  accounted  for 
56.82*5. 

Bromley  (Kent)  Electric  Light  &  Power  Co..  Ltd.— 
During  1918  connections  increased  from  4.771  to  4,854  kw. 
Profit  on  trading  was  £7.744,  against  £9,645  for  1917.  De- 
benture interest,  &c.,  absorbs  £2,938.  There  was  brought 
forward  £1,599.  Dividend  4  per  cent,  for  the  year;  £2,000 
to  renewal  resexve;  £1,404  carried  foi-ward. 

Eastern  Telegraph  Co.,  Ltd.— Though  the  accounts  can- 
not bo  ready  at  the  usual  rime,  data  so  far  received  shows 
that,  the  net,  earnings  forlOlS  iustify  the  usual  distribution. 
\  further  payment  on  the  ordinary  shares  of  li  per  rent. 
Hnd  a  bonus  of  2  per  f-enf  .  making  S  per  cent,  froo  of  fa\. 
sje  announced 

Eastern    Extension.    &c..    Telegraph    Co.,    Ltd Fourth 

dmdend  payment  of  3s.  per  share,  and  a  bonus  of  4s.  per 
share^. making  8  per  rx?nt.,  free  of  tax,  for  the  year.-     '  - 

Middleton  Electric  Traction  Co.,  Ltd.— Dividend  of  5 
per  cent  (5s.  ppr  ?hare)  on  pr(='ference  shares,  bringing  the 
dividend_up  to  .July,  1918;  £4..560  for  repairs  and  mainten- 
^S^""'-  i''-W*0  as  provi.cnon  for  renewals;  £1,000  to  re-serre; 
£2,429  carried  forward. 


Fuller  Accumulator  Co.,  Ltd — -Interim  dividends  on  both 
the  preference  and  ordinary  shares  at  the  rate  of  8  per  cent, 
jur  annum. 

Fullers'  Carbon  &  Electrical  Co.,  Ltd.— Interim  dividenl 
on  ordmary  at  rate  of  8  per  cent.   |)er  annum. 

Fullers'  Wire  &  Cable  Co.,  Ltd.— Interim  dividend  on 
prelerenco  and  ordinary  .share*  at  r.ate  of  8  per  cent,  per 
annum. 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.— Final  divi- 
dend on  the  ordinary  shares  2b.  6d.  per  share,  less  income 
ta.x.  making  with  the  inte.rim  dividend  of  6d,  per  ehare  paid 
111   September,  3s.   [v.r  ^ha•l■e  for  the  year. 

Indo-European  Telegraph  Co.,  Ltd.— Final  dividend  for 
J  918  22s.  6d.  per  shore,  making  a  total  of  7  per  cent,  for  the 
.vear,  also  a  fnrfcher  di.'^tribution  of  30s.  per  .share,  free'  of  tax. 

Mirrlees  Watson  Co..  Ltd.— Dividend  10  per  cent.,  and 
a  bonus  of  2J  per  cent.,  both  less  lax,  i;20,O0tJ  to  reserve, 
i'S.Ul  carried   forwajd. 

Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd Dividend 

on  ordinary  shaaes  for   half-.vear  Is.   6d.    per  share,   making 
2s.  6d.  per  share  lor  the  .\ear,  free  of  tax  up  to  5s.  in  the  X. 


STOCKS     AND     SHARES. 

TUKSLlAi'     EVK.NI.NC. 

"  Strjsngth  in  idleness"  would  form  a  verv  fair  description 
ol  many  of  the  markets  round  the  Stock  Exchange.  Hises 
ui  War  Loan  and  gilt-edged  .stocks  Ikh'c  assisted  the  general 
tone  not  a  little.  More  satisfactory  news  from  Russia  heli>ed 
to  put  a  brighter  complexion  uix)ii  matters  in  that  chaotic 
lountry.  Relief  from  tears  of  dearer  money  have  encouraged 
mve.stment.  A  httle  flood  of  new  issues  is  held  back  until 
alter  Easter;  those  which  have  recently  been  made  received 
m   Mio.st  ciises  a  di»itinctly  favourable  reception. 

Now  that  the  Treasury  Regulations  are  being  relaxed  ill 
\anous  directions,  it  may  be  expected  that  various  share- 
splitting  schemes— Jhiiug  up  during" the  \^ar— will  make  their 
apiiearanoe.  This  may  have  «)mething  to  do  with  the 
•-trength  of  Genei-al  Electric  ordinarv,  the  pnce  of  which 
has  moved  up  to  17|.  It  is  well  known  that  the  diiwtors 
are  willing  to  spUt  the  .shares  into  a  denommation  more 
marketable  than  £10  nominal.  Possibly,  too,  the  Telegraph 
Construction  Co.,  with  its  unusual  £12  shares,  will  propose 
.something  ot  the  .same  kind.  Without  a  doubt,  the  £1  share 
makes  tor  populiinty  and  is  more  ea^ly  handled  than  one  of 
•t'lO  or  even  £,i.  and  a  ready  market  in  its  shares  is  a 
useful  asset   to   most    industrial    companies 

„;^J?S°?**  °*^^  ^''^^"^'^  "^  ^^^^  '^'^■*'"  future  will  be  tha.t  of 
'fJ^^JW  b  per  cent,  participating  preference  shares  in  F'uller's 
United  Electnc  Works,  Ltd.,  and  rumour  hints  at  a-  possible 
new  issue  of  ordinary  .shares  in  the  Edi.son  Swan,  det.ails  of 
\vhich  may  be  expected  before  long.  The  new  preferenoo 
shares  oftered  last  week  liy  the  Midland  Power  Distribution 
.  Co.  were  quoted  ^  to  J  premium  before  the  allotments  came 
out.  -Deahngs  could  not  take  place,  naturallv,  but  there 
was  a  declared  buyer  before  the  market  started  in  the  shares 
Vickers  novel  plan  of  oft'ering  eliares  in  "blocks"  may  be 
followed  m  other  cases  if  it  should  prove  popular  with  the 
shareholders,  to  whom  it  is  a,ddre.ssed.  In  passing,  it  may 
lie  observed  that  if  Vickers  were  to  amalgamate  with  or 
aibsoi-b.  all  the  companies  tha.t  gossip  links  it  with,  the  elec- 
tncal  manufacturing  industry  would  soon  hold  but  a  sincle 
name. 

Electricity  Supply  .shares  are  a  quiet  market,  and  for  the 
next  two  or  three  months  it  can  hardly  be  .supposed  that 
conditions  will  alter  much  from  week  to  week.  How  the 
companies  fared  during  the  war  jieriod  can  be  succinctly 
shown  by  tracing  the  dividend  record  over  the  jjast  six  years 
\  brief  table  brings  out  these  interesting  figures:  — 
Ordinary  Share.  1913.     1914.    1915.     1916.    1917.     1918. 

Brompton  10         10         10  9         ]0  ,s 

Charing  Cross   6  5  5  54  .j 

Chelsea  5  5  4  3  5  3 

City  10  9  iS  ,s  8  8 

County  7  7  7  7  7  7 

Kensington       9  9  7  6  7  6 

London  3  4  3  0  0  0 

MetropoUtan     4^         3^         3  3  4  5 

St.  .lames's      12         10  8  8  9         10 

South  London   ^i  5  5  5  5  g 

South.  Met 0  0  4  4  6  6 

Westminster     10  9  7  7  9  g 

Out  of  (hr  dozen  r(.m|xniies.  the  Metropolitan  .-irid  the 
South  Metropolitan  aie  the  onlv  two  which  havf-  advanee'l 
their  dividends  since  1913.  The  Countv  of  London  has  main 
tamed  a  regular  7  per  cent  throughout  the  six  years  Tli« 
other  nine  sho"r  declines  rarging  from  i  per  oent.  m  the 
ease _ of  South  Londons  to  3  per  cent,  in  Kensingtons  and 
Londons,  though-  it  should  be  added  that  the  latter  has  fust 
paid  Its  full  6  per  cent,  on  the  preference,  against  5  per  cent, 
in  1917.  Seeing  what  all  the  electric  supply  companies  ha.ve 
had  to  put  up  with  dunng  the  war.  the  above  record  can 
hardly  be  regarded  as  aught  but  satisfartory.  No  chance  for 
profiteering  in  electric  light,  anywa.y. 
The  telegraph  market  keeps  firm",  the  feature  here  being 
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the  boomle*  in  Marconis.  At  length  the  Marconi  Marine 
Hecnet  is  out  of  the  bag,  and  the  company  is  reoommendinp 
an  incjeaae  in  the  capital  that  will  give  share  for  share,  at  £1, 
to  proprietors.  A  dividend  of  15  per  cent. — the  same  .is 
before — is  declared.  Upon  this  handsome  bonus,  Marines 
jumped  to  i  13/16,  and  Marconis  to  5.  the  preference  also 
rising  to  4i.  Profit-taking  reduced  Marines  to  4  9/16.  but 
the  market  remains  hard.  Americans  :ire  neglected  at 
'29s.  6d.,  but  Canadians,  on  a  -nadespread  tip  to  buy  for  20s., 
mi  proved  to  16s.  3d. 

Home  railway  stocks  are  inclined  to  brace  up  a  little  in 
sympatliy  with  the  strength  of  investment  securities.  Dis- 
tricts, however,  have  lost  a  point  at  '23J.  The  City  &  South 
London  Railway  is  proposing  to  enlarge  its  tunnels,  and  to 
borrow  up  to  one  and  a  half  million  pounds,  the  latter  by 
the  creation  of  secon3  debenture  stock,  carrying  5  per  cent, 
interest.  During  the  extended  period  of  construction,  the 
tjompany  also  asks  for  power  to  make  up  to  5  per  cent,  per 
annum  until  1924  dividends  on  the  preference  capital  issued 
prior  to  the  passing  of  the  Act  of  1913.  Foreign  issues  axe 
quiet;  some  demand  has  occuiTed  in  .\nglo-.\rgentine  Tram- 
ways 5  per  cent,  debenture  stock.  Various  Indian  tramways 
shares  are  better.  "United  Electric  of  Montevideo  debenture 
stock  at  74J  is  IJ  to  the  good.  Mexicans  remain  quiet,  and 
Brazil  Tractions  eased  off  a  triJle  aiter  the  recent  rises. 

British  Aluminiums  have  weakened  1/16.  .and  Siemens  aie 
I  lower  at  61.  Telegraph  Constnictions  have  also  gone  back. 
British  Insulated  ordinary,  on  the  other  hand,  are  strong  at 
;£'2,  and  other  manufactvirtng  shares  show  a  firm  front.  The 
rubber  market  is  dull  in  con.sequence  of  a.  fall  in  the  price  of 
the  raw  product  to  a  .sihade  below  a  florin  per  lb.  The  arma- 
ment group  keeps  steaidy.  and  the  lifting  of  the  Labour  cloud 
has  had  a  strengthening  effect  upon  iron,  coal,  and  steel 
varieties. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 
HoHB  Elsotricitt  Compakikb, 

Dividend  Prloe 

. ' .  April  8, 

1917.  1918.  1919.    Bigeorfall. 

Brompton  OrdlnMT 10  8  7}  — 

Charing  CroBB  Ordinary     ....       4  4  8*  — 

do.       do.       do.       4}  Prel,..       4^4)81  — 

Chelsea B  8  3|  — 

City  of  London         8  8  llj  — 

do.       do.    6per  cent.  Prel.  ..       6  6  10  — 

County  of  London 7  7  lOS  — 

do.         do.     6  per  oent.  Prel,       8  8  9|  — 

Kensington  Ordinary         ....       7  8  64  — 

London  Electric        Nil  Nil  U  — 

do.       do.     6peroent.  Pref...       6  6  3j  — 

Metropolitan 4  .*>  8+  — 

do.         4^  per  oent.  Pref.    ..       4^  4)  8|  — 

St.  James' and  Pall  Mall  ..        ..        9  10  7?  — 

South  London           6  6  22  — 

Booth  Metropolitan  Pref 7  7  80/6  — 

WeetminBter  Ordinary       ....       9  8  6g  — 

Teleoraphb    akd    Tblsphokes. 

Anglo-Am,  T  1,  Pref 8  6  99*  — 

do.            Def li  83/6  Sli  — 

Chile  Telephone      8  8  7i  — 

Cuba  Sub.  Ord 7  7  11  — 

Eastern  Extension 6  8  16  .— 

Eastern  Tel.  Ord 8  8  161J  — 

Globe  Tel.  and  T.  Ord 7  7  14*  — 

do.       do.        Pref 6  6  lOJ  — 

Great  Northern  Tel,          . .        . .      22  22  81  — IJ 

Indo-European         13  13  67J  — 

Marconi          20  20  5  +  i 

Oriental  Telephone  Ord 10  15  21^  —  h 

United  R.  Plate  Tel 8  8  7S           ,    — 

West  India  and  Panama  . .        . .      1/3  1/3  IS  —  A 

Western  Telegraph            ....       8  8  161  — 

HoHB  Rails. 

Central  London  Ord.  Assented   ..44  62)  — 

Metropolitan 1  \\  26*  — 

do.         District         ..        ..     Nil  Nil  23*  —1 

Underground  Electric  Ordinary..     Nil  Nil  sl  '  — 

do.              do.       "A"        ..     Nil  NU  9/8  — 

do.              do,       Income   ..4  5  94J  — 

FoREioN    Trams,   Ac. 

Adelaide  Snp.  8  per  cent.  Pref.  ..66  4g  — 

Anglo- Arg.  Trams.  First  Pref.     ..        5i  Nil  8}  — 

do.           do.      2nd  Pref.        . .        —  —  8t  — 

do.           do.      6  Deb 6  6  fiTJ  -t-1 

Brazil  Tractions       —  —  fit;  —  J 

Bombay  Electric  Pref 6  6  103  —  * 

British  Columbia  Elec.  Rly.  Pfce.        5  5  62  — 

do.              do.        Preferred      Nil  Nil  40  —1 

do.              do.        Deferred       Nil  Nil  41  — 

do.               do.        Deb.      ..        4*  4i  61  — 

Mexico  Trams  6  per  cent.  Bonds..      NU  Nil  61  — 

do.           6  per  cent.  Bonds..      Nil  Nil  62  — 

Me^can  Light  Common  . .        . .      Nil  Nil  37  — 

do.             Pref Nil  Nil  51  — 

do,            1st  Bonds..        ..      Nil  Nil  68  -i-l 

MANUTACTtTRlNO  COMPANIES. 

Baboook  4  Wilcox             ....       15  15  BJ  — 

British  Aluminium  Ord 10  10  1 JJ  —  A 

British  Insulated  Ord 2S  12*  2  +  J 

British  Westinghouse  Pref.        . .         TJ  74  %  +  I's 

Callendera 26  25  10  — 

.  do.        6*  Pref 5  6*  3i  — 

Castner-Kellner        25  20  8}  

Bdison-Swan, '* A''            ..        ..       —  —  -   i^  +  ^„ 

do.  .  .do..  5  per  oent.  Deb.    ..         4  fi  75*  +1'' 

^leotrio  Construction        ....       10  10  l|  — 

Gen.  Eleo.  Prel 6  6*  lo|  — 

•    do.  ■     Ord.        . .        ; .    •   . .       10  10  17i  +  i 

Henley 26  26  2rt  — 

do.    iJPref 4i       4*  4  — 

India-Bobber 10  U  lej  —\ 

Siemens  Ord —  10  63  —J 

Telegraph  Con 20  90  3(^  —  4 

DiTldaadi  pall  Irn  ol  Inoome  Tax 


£6  8  0 
6  14  4 
6  13    4 


7  14  10 
7  18  10 
6  18    6 


•4  19    0 
•4  18    7 

6  14    8 


MARKET    QUOTATIONS. 

It  ■honld  be  remembered,  in  making  U8e  of  the  Scares  appearing 
in  the  followini?  list,  that  in  some  caBes  the  prices  are  only  penersJ, 
and  they  may  vary  according  to  quantities  and  other  oircumstanoes. 


Wednesday,  April  9th. 


CHEMICALS,  *o. 


a  Acid,  Oxallo per  lb. 

a  Ammoniac  Bal       per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon      ..        ..         ,, 

a  Borax „ 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a       (,       Perohlorate         ..        ..         ,, 

a  Shellac  per  cwt. 

a  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      ..         ,, 

a       ,(         Lump ,, 

a  Soda,  Chlorate       per  lb. 

a      I,      Crystals        per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 

METALS.  Ac. 

c  Brass  (rolled  metal  3*  to  12*  basis)  per  lb, 
c      ,,     Tubes  (solid  drawn)         ..         ,, 

c      ,1     Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ..         ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,1       Sheet  ,1 

g      „       Bod „ 

d      II       (Electrolytic)  Bars        . .         „ 
d      II  II  Sheets     ..         „ 

i      „  „  Wire  Bods         „ 

d      II  II  H.C.  Wire  per  lb, 

^Ebonite  Bod , 

(       „       Sheet        , 

n  German  Silver  Wire       

A  Gutta-percha,  fine n 

h  India-rubber,  Para  flne  ..        ..         „ 

i  Iron  Pig  (Cleveland  warrants)   , .  per  ton 
I     „    Wire,  galy.  No.  8,  P.O,  qual,         „ 

r  Lead,  English  Pig , 

g  Mercury        per  bot. 

c  Mica  (in  original  cases)  small  . .  per  lb. 
«      I,                II            II      medium         i, 
e      I,                II            II      large  ..         „ 

d  Silicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 
V  Tin,  Block  (English)       ..        ..         „ 

n    I,     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 

£80 
£78 

iia 

£42 

I/'.' 
1/11 

£11 

£16 
£81 
£9.S 


lljd. 

i;2i  to  \fii 
il- 
ia 

£114 
£114 
£114 

£84 
£161 

£94 
113d. 

Be 

a/6 

9/6 

11/- 

2/5j 
Non.. 
£40 

Nom. 

9d.  to  4  ti 

5/-  to  10/- 

12/6  to  '25-/ &  Dp. 


90s.  i 
Jd.i. 


Qaotations  supplied  by — 


a  O.  Boor  i  Oo. 

c  Tbos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Oo. 
c  F.  Wiggins  &  Sons. 
f  India-Bnbber,  Qutta-Percha  and 
Telegrapb  Works  Co.,  [itd. 


g  James  A  Shakespeare, 

h  Edward  TiU  &  Co. 

I  Boiling  &  Lowe. 

I  Bichard  Johnson  &  NepheWi  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Water  Softening. — In  his  memoranduin  for  the  year 
1917-18,  Mr.  C.  E.  Stromeyer,  chief  engineer  to  the  Manchester 
Steam  Users'  Association,  gives  special  attention  to  the  subject  of 
water  softening,  from  both  the  chemical  and  the  physical  aspects. 
He  considers  that  owing  to  the  incompleteness  of  the  chemical 
reactions,  the  ordinary  softening  processes  cannot  reduce  the  real 
hardness  below  2'4  degrees.  The  ''  time  factor  "  is  of  importance  ; 
the  reaction  is  not  instantaneous,  and  the  necessary  intimacy  of 
mixture  can  only  be  attained  if  sufficient  time  is  allowed,  though 
it  may  be  hurried  up  by  mechanical  agitation.  The  reaction  is 
also  facilitated  by  heating.  For  rapidity  of  filtration,  it  is 
desirable  that  the  particles  of  sediment  shall  be  as  large  as 
possible,  so  that  a  coarse  filtering  medium  can  be  used  ;  coarseness 
is  secured  by  slowness  of  reaction,  high  temperature,  and  violence 
of  agitation.  Eddying  currents  in  settling  tanks  should  be  avoided  as 
far  as  possible,  and  methods  are  described  with  this  object  in  view. 
In  one  case  the  water  is  passed  at  a  very  low  velocity  across  a  wide 
tank,  the  effluent  from  the  surface  being  free  from  particles  of 
sediment.  The  Association's  chemist  has  examined  a  number  of 
water  softeners  used  by  the  members,  and  finds  that  in  most  cases 
the  chemical  reaction  is  not  completed  until  the  water  reaches  the 
settling  tank,  or  even  the  boiler.  In  some  softeners  the  flow  of 
the  water  is  10  times  as  fast  as  in  others,  with  the  result  that  in 
the  former  the  quantity  of  sediment  carried  over  with  the  treated 
water  is  about  a  million  times  as  great  as  in  the  latter. 

The  combination  of  salt  and  soda,  together  with  dissolved  air, 
tends  to  cause  pitting  of  boiler  plates  :  good  preventatives  are  a 
slight  excess  of  soda,  or  the  addition  of  tannin  solutions,  but  the 
tannin  must  be  added  to  the  feed  after  the  softening  process.  The 
use  of  barium  aluminate  is  almost  as  effective  as  distillation. 
Ipaving  no  residual  hardness  :  but  the  barium  salts  are  poisonous. 
What  may  happen  to  a  boiler  when  the  water  supply  is  neglected, 
was  exemplified  during  1917  by  the  collapse  of  the  furnaces  in 
two  boilers  through  overheating  ;  it  was  found  that  sulphate  of 
soda  had  accumulated  to  such  an  extent  that  the  boilers  had  been 
working  with  melted  Glauber  salts — a  bucket  of  boiler  water  when 
cold  turned  to  a  solid  mass  of  crystals. 

External  corrosion,  a  furnace  fracture  due  to  working  steel  at  a 
"blue  "  heat,  and  the  failure  of  screw  bolts  owing  to  excessive 
stresses  set  up  by  slight  differences  in  pitch  between  the  nut  and 
bolt  threads,  are  also  dealt  with  in  the  memorandum. 
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THE  PRESENT  ELECTRICAL  OUTLOOK  IN  CANADA. 


By   A.    S.    L.   BARNES,    A.M.I.E.E. 


{Concluded  from  ipagk  390.) 


If  the  Dominiou  is  to  make  the  rapid  strides  that  are 
being  predicted  for  her  by  so  many  prominent  men,  then  her 
people  will  be  prosperous,  and  will  require  many  things 
which  British  manufacturers  should  be  able  to  supply  if 
they  would  go  the  right  way  about  it. 

Proper  representation  over  here  is  necessary,  and  stocks 
of  spare  parts  will  be,  in  many  cases,  essential  :  firms 
at  home  must  not  forget  that  there  are  two  powerful 
and  firmly-established  competitors  here,  viz. : — The 
Canadian  General  Electric  Co.  and  the  Canadian  Westing- 
house  Co.,  with  large  works  in  Canada  itsplf  and  with 
means  of  obtaining  or  quoting  '(ye.  practically  anything 
electrical  through  their  connections  with  the  immense 
works  bearing  similar  names  in  the  U.S.A. :  besides  this, 
there  are  other  firms  manufacturing  all  kinds  of  electrical 
devices  and  fittings  specially  adapted  to  the  Canadian 
markets. 

So  far  as  generators,  motors,  transformers,  &c.,  go,  as 
well  as  meters,  instruments,  switchgear,  etc.,  British 
manufaccurers  will  not  find  Canadian  buyers  restrict  them 
specially  to  any  particular  type,  but  care  should  be  taken 
that  the  ratings  of  generators,  motors,  and  the  like  are 
stated  in  terms  comparable  with  those  of  the  American 
Institute  of  Electrical  Engineers,  which  are  taken  as  the 
standard  here. 

For  example,  if  the  British  rating  for  an  electric  motor 
be  such  that  a  greater  temperature  rise  is  allowable  than 
is  the  case  here,  resulting  in  what  is  called  a  7i-H.p.  motor 
here  being  rated  at,  say,  10  h.p.  in  England',  then,  if  a 
manufacturer  desires  to  succeed  here,  he  must  conform  to 
the  standards  obtaining  here,  and  not  to  those  in  England  ; 
in  other  words,  his  10-h.p.  motor  must  be  sold  as  a  Tj-h.p. 
motor,  which  will  put  it  on  the  same  basis  as  motors  made 
on  this  continent.  This  will  deprive  the  enterprising  sales- 
man of  an  apparent  advantage,  but  will  undoubtedly  pay 
in  the  long  run,  as,  if  the  motor  be  rated  at  the  higher 
figure,  the  user  will  certainly  overload  it,  as  he  has  been 
accustomed  to  do  with  the  American  7^-h.p.  motor,  with 
disastrous  results  for  the  motor,  and"  worse  for  the 
reputation  of  its  maker.  The  writer  has  been  informed  on 
what  he  believes  to  be  very  good  authority  that  the  fore- 
going represents  actual  experience  in  the  case  of  at  least 
one  British  firm. 

So  far  as  fittings  and  materials  for  wiring  generally  ai'e 
concerned,  the  market  for  these  is  standardised  by  the 
specifications  and  requirements  of  the  National  Electrical 
Code  (the  book  of  rules  of  the  Fire  Underwi-iters),  and 
manufacturers  will  find  it  practically  essential  to  comply 
with  the  code  before  entering  the  market  st  all. 

All  fittings,  materials,  Ac.  permitted  for  use  under  this 
code  must  be  tested  at  the  Underwritere'  Laboratories  in 
Chicago  ;  there  are,  however,  in  London  representatives  to 
whom  British  firms  can  apply  for  information,  and,  to  some 
extent,  for  approval. 

In  the  Province  of  Ontario  the  Hydro- Electric  Power 
Commission  of  Ontario  has  jurisdiction  in  such  matters ; 
and  although  at  present  all  fittings,  devices,  and  materials 
approved  by  the  Underwriters'  Laboratories,  receive  the 
general  approval  of  the  Commission,  yet  the  right  to  approve 
of  things  not  accepted  by  the  Underwriters,  and  to  reject 
things  approved  by  them,  is  vested  in  the  Commission,  to  be 
exercised  at  its  discretion. 

The  Commission  maintains  a  large  and  efficient  laboratory, 
the  equipment  of  which  is  constantly  being  added  to,  for 
carrying  out  all  manner  of  mechanical,  electrical,  physical 
and  chemical-  tests,  and  at  the  present  time  large  numbers  of 
new  devices  and  fittings  are  being  submitted  for  test  by 
manufacturers,  before  being  put  on  the  market. 

British  firms  wishing  to  "enter  the  Ontario  market  should 
certainly  have  their  products  definitely  approved  by  this 
Commission  before  going  far  with  their  plans,  otherwise 
they  are  liable  to  find  themselves  shut  out  of  the  part  of 
the  Dominion  having  the  greatest  trade  possibilities. 


It  may  not  be  generally  known  that  the  British  Board 
of  Trade  has  comparatively  recently  appointed  Imperial 
Trade  Commissioners  and  Imperial  Trade  Correspondents  in 
the  Overseas  Dominions. 

Canada  has  two  of  the  former,  one  in  Montreal  and  one 
in  Toronto,  and  several  of  the  latter  in  various  parts  of  the 
country. 

The  writer,  some  little  time  ago.  discussed  the  marketing 
of  United  Kingdom  electrical  goods  in  Canada  with  Mr. 
F.  W.  Field,  the  British  Uovernment  Trade  Commissioner 
in  Ontario.  Jlr.  Field,  who  reports  to  the  Department  of 
( )verseas  Trade  (Development  and  Intelligence)  in  London, 
has  his  headquarters  at  central  and  commodious  offices  in 
Toronto. 

The  following  gives  Mr.  Field's  views  : — 

"  Except  in  isolated  cases.  United  Kingdom  firms  making 
electrical  appliances  and  equipment  do  not  appear  to  have 
made  a  careful  survey  of  the  Canadian  market,  or  any 
serious  attempt  to  compete  with  their  aggressive  competitors 
here,  chiefly  the  United  States." 

"  After  the  war,  there  will  undoubtedly  be  a  substantial 
demand  for  electrical  goods  in  Canada,  and  particularly  in 
Ontario,  the  area  in  which  I  represent  the  British  (lovern- 
ment's  Department  of  Overseas  Trade.  The  extensive 
programme  of  the  Hydro-Electric  Power  Commission  of 
( )ntario  is  a  significant  omen  of  the  probable  demand." 

Four  of  theoutstanding  points  with  regard  to  the  United 
Kingdom  in  this  market  are  :— 

"V')  Quality  of  the  goods. 

"  {l^  Style  and  finish. 

"  (r)  Service  and  spare  parts. 

•'  ((/)  Selling. 

"  The  quality  of  the  United  Kingdom  goods  sold  here, 
speaking  generally,  has  been  excellent." 

"  The  styl«*  and  finish  of  electrical  appliances  has  been, 
in  the  majority  of  cases,  decidedly  inferior  to  those  of 
United  States  goods.  This  market  demands  attractive 
styles  and  finishes  for  appliances,  and  the  United  States 
manufacturers  do  everything  possible  to  cater  for  the 
demand. 

"  The  conditions  and  requirements  of  this  market  must 
be  carefully  studied  and  followed  if  success  is  to  be  achieved 
here.  The  Canadian  purchaser  must  be  able  to  know  that 
if  United  Kingdom  goods  are  bought,  the  manufacturers 
thereof  will  give  the  necessary  service  afterwards  from  time 
to  time.  This  applies  particularly  to  machinery,  in  con- 
nection with  which  arrangements  must  be  made  by  the 
United  Kingdom  manufacturers  for  supplies  locally  of  spare 
parts  and  repairs." 

"  In  short,  if  the  United  Kingdom  electrical  industry  will 
regard  seriously  the  keen  competition  to  be  met  here,  will 
study  the  local  requirements,  and  supply  what  is  wanted, 
then  with  an  aggressive  selling  organisation,  with  reasonable 
prices,  and  the  well-known  reputation  of  United  Kingdom 
goods,  there  does  not  appear  to  be  any  good  reason  why 
British  trade  in  electrical  appliances  and  equipment  should 
not,  in  due  course,  make  notable  strides  in  this  market." 

It  will  be  of  interest  to  know  that  Mr.  Field,  in  his 
official  capacity  as  British  Trade  Commissioner  in  Ontario, 
visited  the  ground  of  the  Chippewa  power  development  of 
the  Hydro-Electric  Power  Commission  of  Ontario  last 
spring,  addi-essed  the  convention  of  the  Canadian  Associa- 
tion of  Municipal  Electrical  Engineers  at  Niagara  Falls  in 
.lune,  with  regard  to  the  origin  and  purpose  of  the  Trade 
Commissioner  Service,  and  attended  a  convention  in  October, 
at  Toronto,  of  the  Ontario  Association  of  Electrical  Con- 
tractors and  Dealers,  in  addition  to  making  various  reports 
to  his  department  of  interest  to  the  industry. 

The  business  prospects  in  Canada  from  all  present 
indications  are  excellent  ;  some  authorities  are  cautious 
enough  to  say  that  they  think  that  trade  will  be  dull  for 
a  little  while,  but  even  these  men  are  quite  optimistic 
about  the  future. 
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There  is  much  railway  work  to  be  done,  not  only  on  new 
lines  :  during  the  war,  inaintenance  and  repair  work 
have  not  been  carried  out  on  anything  like  an  adequate 
sailc,  and  a  great  deal  of  such  work  will  now  be 
undertaken. 

Government  and  municipal  works  of  all  kinds  have  been 
held  up  by  the  war,  and  many  of  these  will  be  started  soon, 
one  notable  instance  being  the  construction  work  on  the 
new  Willand  Canal."  which  runs  from  Lake  Erie  to  Lake 
(Ontario — this  is  being  recommenced  now  ;  many  industrial 
concerns  have  likewise  held  over  a  good  deal  of  work  of  all 
kinds  during  the  war  ;  shipbuilding,  as  already  indicated, 
seems  to  l)e  assured  of  a  good  time,  and,  with  food  so  much 
needed  in  Europe,  the  farmers  are  practically  certain  to  be 
fairly  prosperous  for  some  time  to  come. 

While  no  definite  electric  railway  schemes  are  known 
to  the  writer,  which  are  likely  to  be  undertaken  imme- 
diately, it  is  hardly  to  be  doubted  that  there  will  be  a 
good  deal  of  activity  in  this  line  in  the  next  few  years. 

With  the  great  water  power  developments  now  in  course 
of  construction  at  Niagara  Falls,  Ontario,  and  the  possi- 
bilities for  immediate  extension  at  Shawinigan  Falls, 
(Quebec,  it  is  more  than  likely  that  great  electrochemical 
and  electrometallurgical  industries  will  be  established  at 
such  centres,  where  power  will  be  cheap,  and  transportation 
facilities,  by  either  land  or  water,  are  good. 

The  writer  heard  a  criticism  from  a  professor  of  one  of 
the  great  Universities  here,  the  other  day,  regarding  British 
firms  ;  this  gentleman  remarked  that  frequently,  before  the 
war,  when  machinery  was  ordered  by  the  University,  the 
British  manufacturer  demanded  payment  before  his  products 
left  England.  This  may  seem  to  be  good  business  from  the 
other  side  of  the  Atlantic,  but  it  has  the  decided  dis- 
advantage that  a  ['niversity  dislikes  being  treated  as  if  it 
would  not,  or  could  not,  pay  its  bills  ;  and  the  chances  are 
great  that  the  professors  of  engineering  will  speak  more 
sympathetically  to  the  graduates  about  machinery  obtained 
without  difficulty  from  the  U.S.A.  than  about  that  obtained 
from  England. 

British  firms  have  quite  enough  handicaps  in  trading  over 
here,  as  compared  with  the  United  States,  without  making 
things  worse  by  creating  a  bad  impression  amongst  young 
engineers  at  the  very  commencement  of  their  profession  ; 
practically  all  of  these  men  when  they  leave  college  go^the  , 
States  to  complete  their  initial  training,  and  thus  know 
next  tOnothing  about  British  firms  and  what  they  can  do. 

If  the  responsible  heads  of  some  firms  at  home  imagine 
that  the  Universities  at  ilontreal  and  Toronto  are  only  fit 
to  be  treated  like  some  petty  concern  with  no  standing,  the 
sooner  they  pay  a  personal  visit  to  this  country,  and  (to  use 
an  Americanism)  "get  acquainted,''  the  better:  there  is 
no  more  reason  for  such  an  attitude  towards  these  great 
institutions  than  there  would  be  towards,  say,  the  University 
of  Manchester.  No  doubt  many  matters,of  this  kind  will 
be"far  different  now  from  what  they  were  five  years  ago. 

This  is  somewhat  of  a  digression.  To  return  to  a  discussion 
of  business  prospects,  the  different  works  mentioned  above, 
though  mostly  not  such  as  would  affect  electrical  manu- 
facturers directly,  will  undoubtedly  do  so  indirectly,  as 
many  electric  motors  and  appliances  will  be  needed  for  the 
i-arrying  out  of  such  work,  while  the  general  prosperity 
resulting,  will  undoubtedly  give  rise  to  demands  on  the 
part  of  householders  for  all  manner  of  electrical  goods — 
this  is  on  the  assumption  that  the  good  time  predicted  for 
Canada  in  the  near  future  is  realised,  and  there  seems  no 
reason  to  think  that  it  will  not  be.  Some  of  the  Canadian 
banks  are  opening  branches  in  South  America  with  a  view 
to  extending  the  country's  trade  there,  and  a  Government 
Commission  has  been  sent  over  to  England  to  secure  for 
Canada  as  much  as  possible  of  the  business  arising  from 
reconstruction  work  in  Europe  ;  the  British  Government, 
according  to  the  daily  papers,  is  placing  an  order  for  an 
immense  quantity  of  timber  in  Canada,  all  of  which  points 
to  a  certain  degree  of  prosperity  for  the  country. 

The  policy  of  the  Institution  of  Electrical  Engineers 
regarding  Canada  is  rather  hard  to  understand  :  before  the 
war  attempts  were  made  by  quite  a  number  of  men  over 
here  to  form  a  Canadian  Section,  but  the  attitude  of  head- 
quarters in  London  was  very  luke  warm.     Most  of  such 
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men  find  it  to  their  interest  to  join  the  American  Institute. 
which  has  several  Sections  in  Canada,  and  thus  gradually 
lose  touch  with  the  Institution  at  home.  If  English  tirnis 
want  Canadian  business,  and  surely  our  Institution  would 
wish  to  see  such  business  grow,  nothing  should  be  done  by 
any  section  of  the  electrical  community  which  would 
jeopardise  that  trading  which  Britain  should  have  with 
this  country,  but  which  at  present  is  all  too  largely  in  the 
hands  of  the  United  States  (see  figures  re  imports  of 
electrical  api)aratU8  given  on  page  359). 

It  is  to  be  hoped  that,  now  the  war  is  over,  the  Council 
of  the  Institution  will  take  a  different  view  of  the  situation, 
and  that  one  or  two  strong  "  Sections  "  may  be  formed  over 
here.  The  Society  of  Chemical  Industry  manages  to  keep 
a  very  active  Canadian  Section  in  existence,  which  is  doing 
very  good  work  indeed.  Why  the  electrical  engineers  cannot 
do  the  same,  if  suitable  steps  be  taken,  is  not  altogether 
apparent,  unless  it  be  that  already  it  is  too  late,  seeing  that 
the  American  Institute  is  firmly  established. 

In  the  opinion  of  the  writer,  the  B.E.A.M.A.  also  should 
get  its  representatives  over  here  to  join  together  for  concerted 
action. 

As  showing  the  possibilities  of  trade  in  electrical  appli- 
ances in  Canada,  the  following  recently  published  list  is  of 
decided  interest. 

In  Windsor,  Ontario,  a  city  of  some  iO,000  inhabitants, 
the  local  Hydro-Electric  Department  (which  purchases 
power  in  bulk  from  the  Hydro-Electric  Power  Commission, 
of  Ontario),  sold  appliances  as  shown  below  : — 

1916.  1917.  1918. 

Lamps 27,8H3  34,2ii8  2H,111 

Irons 389  90.S  1,+»I 

Toasters  HU  -I'M  301 

GriUs 64  109  KM 

Percolators     ...  ...  -1  40  3(i 

Warming  pads  ...  14  .H  13 

Vacuum  cleaners       ...  liT  78  Tit 

Washinjj  machines    ...  Ki  44  43 

Cooking'  ranges  ...  liS  87  9.5 

Fans 132  204  152 

Heaters  iil  2fil  253 

Hot-plates     ir.  5i;  <:t; 

Motors,  single-phase...  12  11  10 

Motors,  three-phase ...  9  111  ;i(; 

In  191."»  the  merchandise  sales  were  worth  .f  11, 0.^iO  ;  HUC, 
.$24,931;  r.»17,  $44,7!);5  :  1918,  $6G,1'43.  In  addition, 
it  is  reported  that  local  retail  dealers  are  also  increasing 
their  sales. 

No-one,  of  course,  is  quite  sure  what  the  future  holds  in 
store  for  this  country,  yet  the  tone  of  many  of  the  manu- 
facturers is  decidedly  cheerful,  and,  if  labour  troubles  can 
be  avoided,  there  seems  to  be  no  reason  to  suppose  that  they 
will  be  seriously  disappointed. 

The  personal  opinion  of  the  writer  is  that  there  is  a  good 
opportunity  for  British  electrical  trade  over  here,  but 
advantage  should  be  taken  of  every  possible  means  of 
promoting  intercourse  in  electrical  matters — the  Institution 
of  Electrical  Engineers,  the  B.E.A.M.A.,  and  the  firms 
themselves  must  all  take  decisive  action  tending  to  the 
same  end — that  of  keeping  up  a  clo.se  connection  between 
electrical  men  here  and  at  home ;  furthermore,  many 
existing  standards  cannot  be  altered,  for  they  are  fixed 
by  common  practice,  not  only  in  Canada,  but  in  the 
United  States,  and  nothing  but  disappointment  can  be 
expected  if  an  attempt  be  made  to  alter  or  dodge  these 
standards.  It  would  be  a  good  thing,  too,  if  the  English 
technical  journals  could  find  some  means  of  making  them- 
selves better  known  ;  it  is  very  easy  to  buy  their  American 
contemporaries  here,  but  the  average  Canadian  engineer 
knows  nothing — hardly  even  the  names — of  the  English 
ones.  One  drawback  to  the  English  papers  from  the  point 
of  view  of  the  native-born  Canadian  who  has  never  been  to 
England  or  to  any  part  of  Europe,  is  that  he  takes  no 
particular  interest  in  what  is  going  on  so  far  from  his  own 
country.  In  order  to  attract  and  hold  his  attention,  it 
would  seem  to  be  essential  that  there  should  be  fi'equent, 
giiod,  descriptive  articles  of  work  being  done  in  Canada, 
and  possibly  in  the  United  States  as  Well,  and  other  matter 
with  whicli  he  may  be  expected  to  be  familiar.  Firms 
with  agencies  or  branches  in  this  country,  advertising  in 
the  English  papers,  should  make  the  fact  stand  out  for  the 
Canadian  reader. 
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Aleann  should  also  be  established  whereby  at  not  too 
great  expense  materials  or  machinery  might  be  tested  in 
Euijland  by  some  accredited  body  satisfactory  to  Canadian 
piirchasere  before  shipment ;  for  example,  if  a  large  batch 
of  high-t«nsion  insulators  be  ordered,  say,  from  the  Ohio 
Brass  Co.  in  the  U.S.A.,  it  is  an  easy  matter  to  send  a  man 
from  Canada  to  watch  the  manufacture  and  supervise  the 
tests,  in  order  to  ensure  that  none  but  good  insulators  shall 
leave  the  factory  to  fill  that  particular  order  ;  but  if  these 
insulators  were  ordered  from  England  matters  would  not 
be  so  simple,  hence  the  natural  tendency  here  to  send  such 
an  order  to  the  States,  even  though  sentiment  is  in  many 
cases  in  favour  of  sending  it  to  Britain. 

All  persons  interested  in  the  development  of  British 
electrical  trade  with  Canada,  in  both  countries,  should  be 
induced  to  do  their  utmost  to  further  it,  and  no  feelings  of 
professional  aloofness  or  any  kind  of  jealousies  should  be 
allowed  to  interfere  with  the  carrying  out  of  any  practicable, 
dignified,  and  honourable  scheme  which  promises  any 
reasonable  degree  of  success  ;  each  section  of  the  electrical 
community  must  endeavour  to  do  its  part,  otherwise  the 
whole  will  suffer,  and  the  present  immense  disparity  between 
the  electrical  trade  of  Canada  with  England,  and  that  with 
the  United  States,  will  grow  even  greater,  until  British 
manufacturers  will  have  no  chance  at  all  here. 


THE     DETERMINATION     OF    THE 
EFFICIENCY     OF     THE    TURBO-ALTERNATOR. 


At  Newcastle-upon-Tyne,  on  Maich  24th,  Dr.  S.  F.  Barclay 
and  Dr.  S.  P.  Smith's  paper  (an  abstract  of  which  api>eared 
in  our  issue  of  March  7th)  was  rea-d  and  discussed  bel'oie  the 
North-Eastern  Centre  of  the  Institution  of  Electrical 
Engineers. 

Mr.  Rosen  opened  the  discussion,  and  spoke  of  the  im- 
portance of  ascertaining  the  actuai  efficiency  of  a  turbo-alter- 
nator including  load  loisses ;  they  wanted  to  measiu-e  the 
magnitude  and  also  to  locate  the  position  of  the  losses. 

Mr.  E.  Fawsseit  said  he  knew  a  case  wEere  the  stray 
losses  greatly  altered  according  to  the  load  at  which  the 
machine  was  running.  Irteferring  to  the  cui-ves  plotted  from 
Pitot-tube  readings  taken  at  the  opening  o£  a  temporal?  dis- 
charge trunk,  he  said  it  made  liim  prefer  the  calibrated 
method,  for  there  seemed  to  be  serious  chances  of  eiTor  in 
the  former  method. 

Mr.  L.  H.  A.  Caer  thought  the  tenn  "stray  loss"  was' 
rather  unfoi-tunate,  becauise  there  wei-e  two  types  of  losses  to 
be  considered,  one  stray  loss  on  no  load,  and  the  other  only 
occurred  on  load,  the  latter  being  an  incremental  loss.  Appai-- 
ently  this  latter  stray  loss  was  different  from  that  in  an 
ordinary  turbo-generator,  where  they  had  not  got  so  much 
distortion  in  the  field.  It  seemed  it  was  ix>ssible  to  over- 
come some  of  the  loss.  It  was  suggested  that  anemometer 
readings  of  one  minute  each  should  be  taken;  that  seemed 
rather  a  difficult  problem. 

■Air.  J.  E.  Beard  made  some  suggestions  as  to  methods  of 
measuring  losses.  With  the  oahbrated  aii'-temperature  method, 
he  did  not  see  why  it  was  not  possible  to  put  some  cheap 
resistance  in  the  inner  duct  and  measure  the  amotmt  ol 
energy  that  was  put  in.  He  suggested  that  the  au-  might  be 
kept  in  a  closed  cu-cuit,  and  the  heat  abstracted  could  be 
measured.  He  thought  there  were  more  accurate  methods  of 
measurement  than  those  described  in  the  pai)er. 

Mr.  Carnegie  said  from  personal  exi)ejience  he  had  been 
forced  to  the  same  conclusion  as  the  authors,  namely,  that 
the  anemometer  was  the  only  convenient  instrument  avail- 
able, aud  .suggested  the  use  of  an  orifice  in  connection  wdth 
it.  The  anemometer  had  to  be  used  carefully,  for  if  it  were 
subject  to  any  rough  usage  the  results  might  vary  '20  per 
cent,  either  way. 

Dr.  Smith,  in  reply,  said  some  of  the  pomts  mentioned 
would  enable  them  to  improve  .some  of  the  details.  The 
problem  of  lois  was  still  a  very  difficult  one,  and  Dr.  Barclay 
ajid  hirn.aelf  were  making  investigation,  but  their  work  was 
not  yet  complete. 

At  Birmingham,  on  March  5th,  the  same  paper  was  read 
aaid  di.scussed  before  the  South-Midland  Centre  of  the  I.E.E. 
Mr.  R.  Orsettich  said  that  three  firms  at  that  time  were 
experimenting  with  measurements  of  the  cooling  air  as  the 
only  reliable  method  of  detei-mining  the  losses,  and  that  this 
method  was  recommended  tor  further  investigation.  Great 
credit  was,  therefore,  due  to  the  authors  for  being  the  fiiBt 


to  publish  the  result  of  their  inquiries,  and  for  the  great 
accuracy  shown  in  the  retiiilts  of  the  experiments.  A  strik- 
ing fact  was  the  very  large  figure  representing  the  stray 
losses.  These  losses  had  not  .been  ascertained  by  direct 
measurement,  nor  was  it  yet  quite  clear  where  they  took  place 
or  to  what  peculiarity  of  construction  they  were  due.  They 
seemed  to  share  the  nature  of  copper  losses  in  so  far  as  they 
were  dependent  upon  the  load,  but  they  appeared  to  be 
taking  place  mainly  in  the  iron  [xulions  of  the  machine,  and 
were  therefore  really  iron  losses.  Some  engineers  usuaUy 
put  down  these  stray  losses  as  a  multiple  of  the  copper  losses, 
but  Mr.  Hobart,  in  the  last  edition  of  the  "  Standard  Hand- 
book," stated  that  a  probable  and  fairly  accurate  value  was 
obtained  if  they  were  taken  as  equal  to  one-half  of  the  iron 


Mr.  E.  G.  Jaeeman  thought  that  the  most  noticeable  fea- 
ture of  the  paper  was  the  extreme  care  that  the  authors 
had  used  in  obtaining  their  results.  In  fact,  it  was  doubtful 
whether  most  people  would  be  able  to  use  such  care,  and  nu 
doubt  that  was  the  reason  that  the  accuracy  of  the  anemo 
meter  was  generally  regarded  with  so  much  suspicion.  The 
anemometer  had  improved  much  of  late  yeare,  and  makers  now 
guaranteed  them  within  1  per  cent.  The  calibrated  air-tem- 
perature method  appeared  to  do  away  with  aU  instraments  of 
precision.  As  far  as  it  went,  how-ever,  the  paper  was  not 
of  mucli  use  to  the  manufacturer.  It  only  enabled  him  to 
find  out  the  value  of  the  losses  after  the  machine  had  been 
built,  but  did  not  inform  him  how  to  predict  those  losses 
so  that  the  manufacturer  could  guarantee  the  efficiency  in 
the  tendering  stage.  He  hoped  the  authors  would  continue 
their  experiments  and  detennine  how  the  stray  loss  varied 
with  the  load,  voltage,  and  speed.  One  of  the  slides  shown 
by  Dr.  Barclay  showed  that  in  two  machines  of  the  same 
output  the  stray  loss  was  H.o  per  cent,  and  40.3  i>er  cent. 
Perhaps  by  means  of  the  tests  mentioned  some  relation  could 
be  fotmd  between  the  stray  loss  and  the  stator  copper  Joss. 

Dr.  M.  L.  Kahn  fully  agreed  that  the  most  satisfactory 
method  evolved  at  present  to  determine  the  efficiency  of 
turbo-alternators  was  by  measuring  the  total  loss  by  the 
air  heating  method.  One  precaution  seemed  not  to  have 
been  specifically  mentioned  in  the  paper.  It  was  essential 
to  ran  the  machine  for  some  time  at  each  particular  load  on 
which  the  efficiency  was  to  be  ascertained,  so  that  the 
temperature  could  become  fauly  steady.  There  seemed  to 
be  sometimes  a  misconception  with  regard  to  stray  losses; 
they  were  often  classed  with  the  copper  losses  in  the  stator, 
and  expressed  by  adding  a  certain  percentage  to  those  losses, 
whfle  they  were  really  to  a  large  extent  increased  iron 
losses.  That  these  losses  had  no  fixed  relation  to  the  stator 
copper  losses  could  easily  be  seen  if  one  considered  that  by 
decreasing  the  copper  weight  of  the  stator  winding,  the 
stator  losses  were  practically  unaffected.  If  the  stator  copper 
losses  were  based  on  the  ohmic  resistance  measured  on  the 
test  bed  with  direct-current  instruments,  when  deteraiining 
the  efficiency  by  a  summation  of  separate  losses,  the  actual 
losses  in  the  stator  copper  with  full  alternating  current 
flowing,  would  be  higher,  due  to  the  uneven  distribution 
of  the  alternating  current  in  the  conductors.  This  difference 
accounted  only  for  a  small  part  of  the  stray  losses,  and  the 
difference  could  be  greatly  reduced  by  using  stranded  con- 
ductors for  the  whole  of  the  w'indings  without  affecting  the 
total  stray  losses  in  the  machine  materially.  Investigations 
of  these  stray  losses  would   be  of  great  value. 

Mr.  C.  V.  Peake  said  that  if  it  w'ere  possible  to  convert  the 
steam  consumption  of  the  turbine  when  running  light  into 
actual  brake-horse-power,  and  thus  into  kilow-atts,  then  the 
alternatoir  efficiency  might  be  determined  by  taking  the 
following  steam  consumptions:  (1)  Eunning  light  and  un- 
coupled. ("2)  Eunning  light  but  coupled  to  alternator,  the 
latter  being  unexcited.  (.3)  Eunning  light  with  the  alternator 
over-excited  by  an  amount  necessary  to  balance  the  drop 
due  to  resistance  and  reactance  on  the  sjjecific  power  factor. 
The  results  obtained  by  subtracting  (1)  from  (2)  would  give 
the  windage  fi-iction  and  alternator-bearing  losses,  and  sub- 
tracting (2)  from  (3)  would  give  iron  losses. 

Mr.  F.  J.  Moffett  explained  that  for  many  years  he  had 
taken  an  interest  in  anemometers,  and  had  used  an  instru- 
ment which  was  calibrated  at  Kew.  and  found  accurate 
within  2  per  cent.  It  appeared  to  him  that  the  method 
adopted  in  the  paper  for  measurement  of  the  alternator  losses 
was  capable  of  being  adapted  to  provide  a  continuous  record 
of  a  turbo  set  when  in  sendee.  If  recording  instruments  to 
measure  the  air  velocity,  air-temperature  ris^,  electrical  <",ut- 
put  of  alternator,  and  steam  input  to  turbine  were  arranged 
to  all  record  on  the  same  dram,  the  various  losses  could  be 
ascertained  at  any  time  by  drawing  a  vertical  line  on  the 
drum.  The  Kent  steam  meter  which  worked  on  the  Venturi 
principle,  gave  fairly  accurate  readings.  From  such  a,  com- 
bination of  records  valuable  information  could  readily  be 
obtained  as  to  the  condition  of  the  turbine  and  alternator. 
Air  did  not  appear  to  him  to  be  the  most  effective  cooling 
medium  to  use  for  removing  the  heat  due  to  the  various 
losses.  If  a  gas  or  liquid  were  used  it  would  he  necessary 
to  conduct  the  cooKng  on  a  closed  circuit  system.  The  cool- 
ing medium  after  passmg  through  the  air  passages  of  the 
alternator  would  need  to  be  cooled  by  passing  through  a 
feed-water  heater  or  similar  arrangement.  This  alone  would 
somewhat  increase  the  total  efficiency  of  generation,  as  the 
heat  due  to  the  losses  would  be  returned  to  the  boilers  in 
the  feed   water. 
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ELECTRIC    TRANSPORT    VEHICLES. 


Kv     C.    TUNSTILL    OPPERMAN. 


{Abslnwt  o'j  po-B^  ^f '.'<}■  before  the  I 

The  object  of  this  short  paper  is  to  assist  in  populaiising  the 
\i.«  of  electricity  in  the  transport  of  goods  UJid  theieby 
•savinj;!  labour. 

Electricity  at  Id.  per  unit,  in  view  of  what  it  c-an  be  made 
t»  utvomplish.  bcai-s  u  lemarkably  small  proportionate  cost 
when  compared  with  the  present-day  labourer  at  twenty 
pence  per  hour.  It  will  be  agreed  that  in  view  of  the  state 
of  the  coal  industry  in  the  counti3'  at  the  moment,  it  be- 
hoves everyone,  from  the  station  engineers  down  to  the  man 
or  woman  who  djives  an  electric  vehicle,  to  do  the  utmo.'^t 
in  their  jwwer  to  exercise  the  strictest  economy,  assistin;,' 
in  the  great  etfoit  to  save  both  labour  and  coal. 

In  the  author's  opinion  there  is  very  little  to  choose  be- 
tween the  vehicles  in  general  u.s©  from  the  point  of  view  of 
mechanical  and  electrical  efficiency.  From  tests  made  some 
years  ago  with  both  front  and  re;w  driven  wheels,  he  was 
unable  to  find  any  marked  ditt'erence  in  the  amount  of 
current  required,  neither  does  he  find  in  any  of  the  vehicles 
on  the  market  much  room  for  impi-ovement. 

One  point  to  which  a+tention  .should  be  given  is  the  design 
of  a  simple  change  speed  gear,  to  enable  vehicles  to 
negotiate  hills  more  readily,  for  notwithstanding  the  mech- 
anical loss  which  thus  would  entail,  by  such  an  arrangement 
the  motor  would  always  run  at  or  about  its  normal  speed 
in.stead  of  dropping  to  about  half  as  is  commonly  the  case 
now.  The  saving  here  alone  woidd  go  a  long  way  towarils 
compensating  for  the  loss  in  the  gear,  and  what  is  of  fai' 
greater  importance.  exces.sive  discharges  from  the  batteries 
would  be  prevented. 

The  author  feels  sui'e  that  if  central  stations  were  to 
use  electric  vehicles  more  than  they  do,  it  would  encourage 
their  customers  to  do  the  same.  The  time  haa  not  aarived 
when  the  author  can  confidently  retwmmend  the  use  of 
lighter  vehicles  for  pleasure  purpoaee.  The  limited  distance 
over  which  they  can  be  used  so  often  leads  to  disappoint- 
ment, and  inexperienced  persons  would  run  the  battery  to 
a  standstill. 

The  cjtix  of  the  whole  question  is  the  type  of  battery  to  be 
used.  The  author's  expc'rience  of  the  ordinarj'  pasted  type 
of  battery  proves  that  it  is  not  altogether  satisfactory.  It  is 
really  not  a  commercial  proposition. 

Of  the  pasted  type  of  cells,  the  Exide  is  the  only  one 
which  is  being  u-sed  with  any  degree  of  success.  It  is  stated 
that  these  batteries  have  i"un  as  much  as  25,000  miles  before 
requiring  renewal.  Further,  the  manufacturers  are  prepared 
to  guarantee  the  life  of  the  batteiw  under  certain  conditions. 
There  remains  only  one  other  class  of  battery  which  could 
l)e  e<msidered  at  all  useful  for  the  purpose,  and  that  is  the 
Edison  nickel  and  iron  battery,  which  seems  to  have  a  very 
long  life*. 

From  the  point  of  view  of  hghtness  there  is  nothing  to  be 
gained,  whilst  the  space  occupied  by  the  iron  battery  is 
very  considerably  more  than  that  requii-ed  for  the  lead  one. 
and  tlie  lead  battery  requires  -less  attention.  One  ven' 
objectionable  feature  of  the  alkaline  battery  is  that  the  .salts 
i-reeji,  causing  surface  leakage  and  short-circuiting.  This 
deposit  has  to  be  removed  by  steam,  and  takes  much  time. 
Men  handling  liatteries  find  contact  with  diluted  acid  fai' 
less  objectionable  and  hairinful  tlian  contact  with  causti<- 
pota.sh.  /Vjiothei'  .serious  objection  Ui  the  iron  battery  is  the 
low  electi'omotive  fi>rce  given.  This  objection  has,  the  authoi- 
l)elieves,  been  removed  on  the  later  types.  The  lead  accumu- 
lator appears  to  have  considerablr-  advantages  in  charging. 

In  the  lead  cell,  material  gradually  detached  from  its  sup- 
ix)rting  frame,  falls  to  the  liottom  of  the  container  and 
causes  a  certain  amount  of  short -cii'cuiting,  whilst  the 
amount  of  active  material  available  for  u.seful  purposes  in 
the  cells  becomes  daily  less,  so  that  in  general  the  nurnbei' 
i>{  charges  and  discharges  which  the  cell  is  able  to  stand, 
is  limited  to  about  1-50,  whi^rt  in  the -else  of  the  Exide  cell 
already  mentioned,  they  might  amount  to  as  many  as  'AHt. 
In  the  Edison  battery  the  reversibilit\'  of  the  chemical  re- 
actions is  practically  c-ornplete,  and  as  far  as  ,tlie  author  has 
lieen  able  to  investigate  the  matter,  the  only  loss  arising  is 
I  lint  due  to  the  electrolysis  ol'  the  water. 

In  order  to  increas<'  the  distance  over  which  an  etectrii- 
vehicle  can  be  used  a  boosting  charge  can  be  given  with  ad- 
vantage. The  only  trouble  is  whether  the  central  stations 
would  care  to  provide  a  large  number  of  vehicles  with  a 
"  boosting  "  charge  if  called  upon  to  do  so  at  one  time. 

The  author  has  foimd  it  very  difficult  to  obtain  detailed 
figures  of  actual  running  costs,  but  there  is  no  doubt  what- 
soever that  where  the  journeys  made  are  i-egular  and  over 
known  routes  from  day  to  day.  there  is  no  means  so  economi- 
cal as  that  provided  by  electricity,  and  it  is  quite  pos.sible 
for  the  user  to.  know  within  very  close  limits  what  his  cost 
pej-  ton-mile  will  be.  and  this  can  be  absolutely  maintained 
under  guarantee  from  the  makers  both  of  the  vehicle  and 
of  the  batteiy. 

The  comparative  costs  of  electric  and  horse  traction  used 
an  dust  collection  by  the  Croydon  Cotmcil  showed  that  the 
.work  done  by  the  electric  wagon  was  equal  to  that  of  three 
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hiorses.  In  this  case  »n  Exide  Irondatl  battery  was- used, 
but  if  an  Edison  ba.ttery  were  to  be  installed  the  coet  wt)iilil 
be  reduced,  owing  to  the  decreaise  in  the  charge  for  depreciu 
tion. 

A  well-known  finn  using  the  Edison  battery j  and  a  fleet 
of  nearly  a  hmidiwl  electric  vehicles  of  15  cwt.,  1  ton,  and 
•2  tons  capacity,  states  that  the  costs  .are  as  follows:  battei\\ 
maintenance,  tires,  rejKiirs,  'i.Od.  and  electricity  0.775d.  _p<'i' 
mile  run.  A  large  radway  company  gives  the  following 
figures:  per  annvmi,  80-<'wt.  (Edison  battery),  parcels  vati, 
i;i78  OS.,  or  4.'28d.  per  mile;  1-ton  (Edison  battery)  ixiircel> 
van,  £159  15s.,  or  3.84d.  per  mile;  1-ton  (lead  battery)  par- 
cels van,  ±'199  5s.,  or  4.78d.  per  mile;  baised  on  10,0Uy  mtles 
per  annum,  with  current  at  Id.  per  unit,  tires  at  18,(KKi 
miles,  and  standing  charges,  with  Edison  batteiry,  at  tt^n 
years,  and  lead  battery  at  '2i  years. 

To  the  user  who  confines  his  operations  to  a  laxge  city  ajid 
its  uumediate  surroundings,  there  is  no  method  of  transpoil 
which  ofl'ers  the  advantages  of  the  electric  system.  Prom 
an  economical  point  of  view  it  is  cheaper  than  either  horses 
or  petrol  vehicles. 

.\s  an  example  of  the  reliability  of  electri,c  vehicles,  the 
Midland  R-;iilway  Co.  states  that  out  of  a  fleet  of  nine  30-cwt. 
parcel  vans,  four  ran  throughout  the  year  1917  without 
losing  a  .single  day's  service,  and  by  the  end  of  the  year  the 
ma<^'hines  were  two  years  old  and  had  run  30,000  miles  each. 
It  is  no  unconuuon  occurrence  to  find  that  a  set  of  tires  will 
last  upwards  of  30,000  miles. 

To  the  user  who  has  long  journeys  to  make,  the  author 
can  only  say  that  petrol  is  the  only  satisfactory  form  of 
ix>wer  to  adopt. 

In  the  course  of  inquiries  which  the  author  made  in  the 
United  States  regarding  electric  vehicles,  he  was  particuLTj-ly 
struck  with  a  system  of  providing  batteries  in  general  vogue 
there,  called  the  battery  service  system.*  By  this  system 
the  user  of  the  vehicle  contracts  with  the  electric  .supply 
company  for  the  use  of  the  ba.ttery  and  the  supply  of  energy, 
payment  being  made  on  mileage  rate  and  for  the  battery 
service. 

A  well-organised  batteiy  service  system  would  undoubtedly 
be  the  best  means  of  providing  a  big  day-  and  early-morning 
load  for  the  power  station,  and  would  have  an  enormous 
influence  on  the  sale  of  electric  vehicles,  because  it  would 
simplify  matters  for  the  user  and  redtice  running  costs  to  a 
definite   known  basis. 

As  to  the  relative  co.sts  of  carrying  goods  by  means  of  petrol 
or  electric  vehicles,  the  author  does  not  think  that  there  can 
be  the  slightest  doubt  that  if  the  routes  are  regular  and  well- 
known,  particularly  in  cities,  the  cost  of  carriage  by  elec- 
tricity is  far  and  away  cheaper  than  that  by  petrol. 

In  conclu.sion.  the  author  is  .sure  that  if  central-station 
engineers  will  give  all  the  encouragement  and  assistance  in 
their  power  to  popularise  elec-tric  vehicles  by  bringing  to 
the  notice  of  their  customers  the  advantages  obtained  by 
theii-  use,  they  woidd  become  far  more  general,  and  shcmld 
more  nearly  approach  the  numbers  used  in  America. 


Opening  the  discussion,  Mr.  F.  Ayton  (city  electrical  en- 
ginei'i'.  I|).swich)  congratulated  Mr.  Opperman,  as  a  pioneer 
in  the  il.'\cl(ipment  of  the  electric  vehicle,  on  seeing  it 
biouglit  to  ;i,  successful  issue.  The  electric  was  not  a  com,peti-  ■ 
tor  of  the  petrol  vehicle;  there  was  room  for  both.  The 
electric  wa.s  a  short-distance,  moderate-speed  vehicle,  with 
an  immense  field  of  utility  in  towns;  it  had  had  a  better 
chance  in  the  United  States,  where  three  yeajs  ago  there 
were  over  70,(X)0  in  use,  and  fleets  of  over  100— up  to  375, 
and  even  610 — were  met  with.  In  1916  the  U.S.  annual 
.sales  were:  private,  4,000;  commexcial,  2.500;  industrial, 
1,500.  The  demand  for  petrol  was  increasing,  and  bdfore 
long  the  United  States  would  have  none  to  spare  for  export ; 
it  was  doubtful  whether  benzol  would  be  available  in  suffi- 
cient quantity  to  take  its  place,  and  they  could  con,serve  the 
supplies  by  using  electricity.  While  the  electric  was  a 
moderate-speed  vehicle,  exi)erience  showed  that  on  the 
aveiage  in  traffic  it  was  quite  as  speedy  as  the  petrol  vehicle. 
In  rural  areas  the  mileage  range  of  the  electric  was  uncertain, 
owing  to  the  widely  varying  resistances  of  the  road  surfaces. 
As  a  plea'Sure  vehicle  it  was  veiy  popular  in  the  United 
States,  in  urban  districts,  and  electric  taxicabs  had  been 
suooessfully  adopted  at  Detroit,  the  home  of  the  petrol 
vehicle,  Chicago,  and  Berlin,  being  much  cheaper  to  run  than 
petrol  cabs.  There  was  no  trouble  nowadays  with  dust  in 
the  gears.  After  a  few  years'  ser\'ice  there  was  nothing  to 
choose  between  the  Exide  and  the  Edison  batteries;  he  had 
12  heavy-duty  vehicles  fitted  ^\ath  Exide  batteries,  and  one 
of  them  ran  for  two  \ears  and  ten  months  under  severe 
working  conditions  without  renewal.  A  .suitable  meter  on 
the  vehicle  afforded  a  safeguard  against  over-discharge  of  the 
battery. 
Mr.  E.  W.  Curtis  (General  'Vehicle  Co.,  Ltd.)  said  the  petrol 
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men  bad  been  too  busy  to  investigate  the  merits  of  the  elec- 
tric vehicle,  hut  now  was  the  tinie  to  do  so.  The  electric 
vehicle  made  friends,  and  kept  them;  renewals  could  be 
effected  overnight,  giving  365  days'  service  a  yeaj:,  and  elec- 
trical energy  at  Id.  a  unit  was  equivalent  to  petrol  at  6d.  a 
gallon.  Kecuperation  had  been  tried,  but  introduced  un- 
desirable comphcations.  The  central-station  _engineer3  had 
done  heroic  work  for  the  electnc  vehicle,  wfth  the  help  of 
the   Electric  Vehicle  Committee. 

Mr.  W.  WoRBV  Beaumont  said -that  Mr.  Opperman  as  a 
pioneer  had  suffered  from  the  too  optimistic  claims  that  were 
made  for  the  electric  vehicle  in  the  early  days;  wherea-s  it 
was  then  a  failure  for  light  loads,  it  was  now  a  success  for 
heavy  loads,  and  was  going  to  do  a  great  deaJ  more  than 
the  pubhc  realised.  The  best  results  were  obtained  in  slow, 
heavy  work  with  many  stops;  it  did  not  suit  a  one-horse 
man.  but  gave  good  results  where  there  was  plenty  of  work 
for  it.  Enclosed  geaa-s  were  now  available.  Change-speed 
gears  .should  be  avoided.  There  were  hundreds  of  charging 
.--tations  in  this  country.  The  long  life  of  electric  vehicle 
uies  was  due  to  the  low  speed. 

Mr.  R.  A.  CuATTOCK  (city  electrical  engineer,  Birmingham) 
.Slid  that  central  station  men  had  to  wait  for  satisfactory 
vehicle-s  before  they  could  do  anything — now  they  were 
getting  busy,  and  there  would  have  been  big  developments 
but  for  the  %var.  From  '200  to  300  charging  stations  were 
available,  and  they  were  ready  to  supply  any  quantity  of 
incrg\'  that  might  be  required.  There  w-as  no  hope  for  the 
liattoy  service  system  until  the  use  of  electric  vehicles 
was  ven'  much  more  general ;  interchangeability  was  neces- 
sary, and  the  Electric  Vehicle  Committee  was  busy  with  the 
.standardising  of  batteries  and  boxes.  The  lead  cell  was 
damaged  by  short-circuiting,  while  the  Edison  ceil  actually 
benefited  by  it;  however,  in  practice  there  was  nothing  to 
choose  between  them. 

Mr.  P.  A.  Mos.s.u'  (Eansomes,  Sims  &  Jefferies,  T.td.)  said 
that  the  attitude  of  ijetrol  vehicle  makers  had  changed  as 
they  got  better  acquainted  with  the  electric  vi-hide.  The 
gear  question  had  been  entirely  solved,  and  no  clutch  was 
necessary.  A  7-h.p.  motor-  running  at  1,800  k.p.m.  had  an 
efliciency  of  89  per  cent.,  and  at  600  r.p.m.  it  gave  16  h.p. 
with  an  efliciency  of  80  per  cent. ;  it  was  suitable  for  a  Sj-ton 
vehicle. 

Mr.  Hales  (Edison  Accumulators,  Ltd.)  said  the  electric 
vehicle  had  made  more  rapid  progress  in  the  United  States 
than  here  simply  because  the  Edison  battei-y  was  introduced 
there  seven  years  before  it  came  here  in  1911 ;  since  that  date^ 
the  electric  had  been  successful  hero  also.  The  Edison  guar- 
antee was  60,000  miles  or  eight  years,  and  the  battery  had 
the  advantage  in  weight  compared  with  the  lead  type.  The 
author's  reference  to  creeping  and  leakage  must  have  been 
due  to  some  mistake,  as  steel  containers  were  used;  there 
\vais  no  harm  in  the  deposit,  which  should  be  cleaned  off  with 
.steaon  onoe  in  two  months.  Mr.  Ayton  was  an  expert  in  the 
I  are  of  lead  batteries — what  would  happen  to  them  in  un- 
.>killed  hands  ? 

Mr.  G.  0.  CoNRADr  (Midland  Railway  Co.)  said  there  was 
a  great  future  for  electrical  transport.  In  hilly  towns  a 
change-speed  gear  offered  distinct  advantages,  but  not  else- 
where; the  series-parallel  controller  was  preferable.  In  a 
fleet  of  76  vehicles  m  his  charge,  he  found  that  there  was  no 
difference  between  the  lead  and  Edison  batteries,  provided 
that  the  batterv  was  chosen  to  suit  the  conditions — the 
Edison  had  a  higher  internal  resistance,  whilst  the  lead  bat- 
tery required  more  skilled  attendance.  After  four  years' 
running,  last  year  eight-  of  his  vehicles  did  not  lose  a  single 
diy.  The  depreciation  of  the  petrol  vehicle  increased,  much 
taster  than  that  of  the  electric,  and  the  chance  of  exhauBting 
the  charge  of  the  batterv'  was  shown  bv  experience  to  bo 
about  1  m  2,.500. 

Mr.  C.  N.  Good  (Chloride  Electrical  Storage  Co..  Ltd.) 
-;iid  that,  the  author  mentioned  300  discharges  as  the 
life  of  the  Exide  battery;  this  should  be  600.  under  the 
two-year  guarantee,  as  was  proved  by  the  mileage  given, 
and  was  probably  neajer  l,0<;iO  in  practice.  Whilst  a  life  of 
two  years  was  guaranteed,  it  often  reached  three  and  a  half 
or  four  years. 

Mr.  Aytox,  replying  to  Mr.  Hales,  said  that  the  battery 
attendants  at  Ipswich  were  quite  unskilled,  but  had  no  dififi- 
L-ulty  in  attending  to  the  lead  battery.  Both  types  of  battery 
were  good. 

Mr.  Mitchell  suggested  that  the  scope  of  the  Institution  of 
.'\utomobOe  Engineers  should  be  broadened  to  cover  all 
methods  of  transportation.  The  electric,  like  the  steam, 
vehicle  had  had  to  force  its  w-ay  to  the  front;  it  offered 
colossal  possibdities  for  the  future — all  town  transport  ought 
to  be  electric.  It  was  now  realised  that  first  cost  was  not 
so  impoi-tant  as  maintenance,  and  they  should  employ  first- 
class  material  and  workmanship  in  the  manufecture  of  elec- 
tric vehicles.  AH  motor  vehicles  now  appealed  primarily  to 
the  mass  of  the  pubhc:  pleasure  was  a  secondary  matter,  but 
stiU  there  was  a  great  future  for  pleasure  vehicles. 

Mr,  OBPERiiAX  Ijriefiy  replied  to  the  points  raised. 


NATIONAL     ELECTRICITY     SUPPLY. 


Erith    National   Kitchen. — Tte   Erith    Urban    District 

Municipal  Restaurant  waa  to  be  formally  opened  yesterday  bv  Mr. 
T.  G.  .loBes,  Director  of  National  Kitchens  of  the  Ministry  of  Food. 
The  Kitchen  is  equipped  -irith  "  Carron  "  electrical  cooking  sppara- 
tuf ,  and  has  been  constructed  on  most  modem  and  hT^iesie  lines. 


The  report  (datol  October  14th,  1918)  of  the  Chairmen  of 
the  Advisoi-y  Council  to  the  Ministry  of  Keconstniction,  upon 
certain  administrative  aspects  of  the  electric  power  supply 
question,  was  published  last  week.  The  chairmen  of  the 
Oiflerent  sections  of  the  Advisory  Council  in  question  con- 
stituted an  informal  committee  which  met  each  week  during 
the  past  year  to  advise  the  Minister  on  the  most  practical 
methods  of  approaching  the  large  commercial  administrative 
questions  which  came  before  the  Ministry  to  review.  They 
included  prominent  business  men  in  Sir  Henry  Birchenough, 
Messrs.  Herbert  Gibbs,  I^ionel  Hichens,  Ernest  Husey.  Sir 
Clarendon  Hyde,  and  Sii'  Charles  Metcalfe,  well-known 
Labour  lea-ders  in  Messi's.  E.  Bevin  and  J.  II.  Thomas,  and 
experts  in  rural  and  local  government  questions  in  Messrs. 
Arthur  Allen,  Henry  Hobhouse,  and  Leslie  Scott. 

In  the  present  instance  Dr.  Addison  laid  before  the  dhair- 
men  a  number  of  committee  reports  ujion  different  aspects 
of  the  electric  power  supply  question,  and  asked  them  to 
advise  whether  electric  power  should  be  generated  on  a 
national  system,  and,  if  so,  whether  energy  should  be  sup- 
phed  at  a  vmifonn  rate  for  all  ai'eas,  whether  distiibution 
should  be  nationally  controlled,  a.nd,  if  so,  to  what  extent, 
and  what  form  of  administrative  machinery  would  be  appro- 
priate to  a  national  system.  The  report  is  signed  by  Sir 
Hem-y  Birchenough  (President),  Mr.  Arthiu-  Allen,  Sir 
Clarendon  Hyde,  Sir  Charles  Metcalfe,  and  Mr.  Leslie  Scott; 
and  Mr.  Lionel  Hichens  attaches  a  dissentient  memorandum. 

The  chairmen  were  strongly  of  opinion  that  electric  power 
should  be  generated  on  a  national  system,  but  they  took  the 
point  that  the  administrative  system  recommended  by  the 
Wdhanason  Committee  W'as  too '  complex  (particularly  in 
regard  to  the  methods  of  finance  proiX)sed)  to  operate  with 
the  celerity  and  uniformity  necessary  to  take  advantage  of 
the  opportunity  of  promoting  a  comprehensive  system  of 
electric  power  supply  throughout  the  United  Kingdom  on 
the  termination  of  the  war.  It  seemed  to  them  essential 
that  the  creation  of  large  generating  stations  should  be  taken 
m  hand  at  once,  and  that  adequate  provision  for  the  develop- 
ment of  backward  areas,  especiaUy  having  regard  to  the 
desirabnity  of  increased  use  of  electric  power  for  agricultural 
purposes,  should  be  made  upon  a  national  scale  forth'nith. 

They  accordingly  came  to  the  conclusion  that  any  efficient 
system  for  the  development  of  electrical  generation  and  main- 
line transmission  in  the  United  Kiugdcan  must  not  be  oidy 
a  national  system,  but  a  single  unified  system  under  State 
regulation,  in  the  financing  of  which  the  State  would  parti- 
cipate on  a  large  scale.  It  should,  however,  be  framed  and 
administered  throughout  upon  a  definitely  commercial  basis, 
and  not  in  any  sense  upon  Civil  Senice  lines.  They  be- 
lieved that  upon  this  footing  it  should  be  possible  to  supply 
energy  in  different  areas  at  rates  highly  favourable  to  con- 
sumers of  power  in  comparison  with  present  rates,  and  at 
the  same  time  to  provide  for  interest  upon  capital,  and  for 
renewals  of  plant  and  amortisation,  and  to  allow  of  a  balance 
being  carried  to  a  re.sen-e  fund. 

Whilst,  fully  .sensible  of  the  necessity  of  limiting  to  the 
utmost  extent  any  further  capital  commitments  of  the  State, 
the  chairmen  laid  stress  upon  the  vital  importance  of  a^  full 
development  of  electric  iK>wer  for  productive  purposes.  They 
pointed  nut  that  the  development  of  such  power  in  the  United 
Kingdom  v\as  at  present  in  its  infancy,  and  that  high  authori 
ties  had  estimated  the  loss  mcurred  by  the  nation  through 
failure  to  take  full  advantage  of  electncal  progress  at  not 
less  than  ^100,000.000  a  year.  On  the  other  hand,  the  capital 
value  at  present  invested  in  electric  generation  (as  distinct 
from  distributing)  plant  in  the  United  Kingdom  did  not 
apparently  exceed  flo.MOO.OOO.  Moreover,  as  most,  of  this 
represented  up-to-date  plant,  the  dead-weight  capital  for  the 
.amortisation  of  which  the  State  would  have  to  provide  on 
taking  over  all  existing  plant  under  a  national  scheme  would 
not,  exceed  ,£11.000.000. 

The  chairmen  were  therefore  strongly  in  favour  of  the 
nationalisation  of  generating  plant,  and  the  working  of  .such 
plant  in  aJl  districts  on  a  national  system,  though  they 
recognised  that  it  would  not  be  commercia.Dy  practicable  to 
supply  energy  at  a  uniform  rate  in  all  areas. 

As  regards  distribution,  while  holding  that  the  State 
should  control  main  transmission  lines,  the  chairmen  w-ere 
of  opinion  that  in  many  cases  the  Electricity  Board  (w'hose 
constitution  is  explained  below',  and  who  should  have  full 
fhscretion  in  the  matter)  would  find  it  convenient  to  leave 
distribution  in  the  hands  of  existing  agencies,  where  such 
agencies  were  efficient  and   progressive. 

They  recommended  that  the  Electricity  Board  should  con- 
sist of  sis  members,  selected  from  men  of  proved  business 
capacity  and  experience.  The  chairma.n  should  bo  appointed 
for  a  term  of  five  years,  and  should  receive  an  honorarium 
sufficient  to  attract  tb.e  services  of  a  first-class  man.  and  the 
remaining  members  (certain  of  whom  should  retire  annu- 
ally) should  receive  the  equivalent  of  directors'  fees  on  a 
high  scale.  Adequate  measm-es  should  be  taken  to  preserve 
Parliomentary  control  over  the  financial  operations  of  the 
Board,  and  regulations  necessary  to  ensure  that  the  under- 
taiing  was  managed  «ith  due  regard  to  the  interests  and 
requirements  of  the  public  should  be  made  by  the  respon- 
abie  Goverma^t  Department. 

The  first  duty  oi  the  Elecjtncity  Board  wotild  be  to  plan 
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out  a  comprehensive  schenie  for  the  whole  country,  and  by 
degrees  to  secure  the  development  of  electric  powen-  over 
the  whole  of  the  United  IvLngdom  by  suci  methods  as  it 
might  find  suitable  to  the  requirements  of  difCeient  areas. 

In  order  to  give  effivt  to  its  seheuies.  it  should  be  em- 
powered to  create  an  "Operating  Executive,"  to  which  full 
exix-utive  authority  and  responsibility  for  the  technical  nuui- 
agement  <*f  the  sclieiiie  or  s<.-heraes  should  be  entru-sted.  The 
men  appointed  should  have  the  highest  qualifications  fix>ni 
the  technical  and  bu.sinoss  points  of  view,  with  silajries  (or 
.salaries  supplemented  by  commissions)  appropriate  to  the 
ni^cessiiry  standard  of  practical  experience.  Proper  cajpital, 
and  profit  and  loss,  accounts  should  be  kept.  The  staff 
jhould  be,  in  all  its  branches,  organised  upon  commercial 
and  not  upon  Civil  Service  linens.  The  Operating  Executive 
would  no  doubt  api)oint  a  manager  and  i-talt'  for  eacli  area 
or  central  station,  and  it  was  to  the  emulation  between  these 
managers  that  they  would  look  for  that  stimulating  rivali-y 
and  competition  which  w;is  generally  absent  from  the  imder- 
taldngs  of  public  bodies. 

The  chairmen  concluded  by  saying  : — "  We  are  fully  aJive 
to  the  intricacies  of  the  subject  and  to  the  practical  difficul- 
ties of  putting  into  operation  any  comprehensive  scheme  on 
the  lines  which  we  have  indicated,  but  we  think  that  these 
difficulties  can,  and  will,  be  overcome  by  intelligent  co- 
operation between  the  State  authority  and  the  various  sec- 
tions of  the  community  concerned." 


THE     FUNCTIONS     OF     THE     ENGINEER: 
HIS     EDUCATION     AND     TRAINING. 


.\t  Edinburgh,  on  March  11th,  the  paper  by  Bt. -Lieut. -Col. 
W.  A.  J.  0'Me.-ir.\  (an  abstract  of  which  appeai-ed  in  our 
is-sue  of  February  '21st)  was  read  and  discussed  before  the 
Scottish   Centre  of   the  Institdtiox   of   Electrical   Engi- 

.ViiERS. 

Prof.  Hudson  Be.\re  said  a  difficulty  would  be  to  find  room 
for  the  proposed  new  classes  in  the  already  overcrowded 
curriculum  of  the  young  engineer.  If  the  three  years'  term 
were  extended  to  four  years,  other  important  branches  could 
be  introduced.  He  was  doubtful  if  in  a  course  covering  36 
hours  they  could  convey  an  adequate  knowledge  in  the  sub- 
jects .specified  by  Col.  O'Meara.  In  Edinburgh  they  hoped 
to  do  something  in  the  way  of  lengthening  the  coui-se 
through  the  estabUshment  of  a  degree  of  commerce,  which 
would  include  training  in  accountancy,  business  methods, 
administration,  &c.  .\s  soon  as  the  scheme  got  to  work  he 
would  endeavour  to  get  the  Professor  and  Lecturer  on  Com- 
merce to  give  a  course  to  students  who  were  going  to  be 
technical  men,  and  who  required  a  knowledge  of  the  .side 
branches  of  commercial  work.  That,  of  course,  would  necessi- 
tate the  extension  of  the  present  three  yea.rs'  com-se.  The 
young  engineer  should  be  made  to  realise  that  the  extra  sub- 
jects now  proposed  were  not  put  in  for  window-dressing 
purposes.  The  engaging  of  young  engineers  without  a  pre- 
mium did  not  affect  Scotland,  but  in  London  the  difficulty 
v,-as  to  secure  a  start  for  lads  fresh  from  college.  He  hoped 
there  would  soon  be  a  remedy,  and  that  firms  would  not 
insist  on  premiums  for  lads  who  had  finished  their  cuni- 
culum.  As  to  simultaneously  working  the  practical  and 
theoretical  training,  he  thought  they  might  have  an  arrange- 
ment for  six  months  at  the  university  in  winter  and  six 
months  at  the  w-orkshops  in  summer,  extending  the  training 
to  five  years,  with  half  of  it  practical*  and  half  theoretical. 
The  matter  was  one  for  discussion,  between  professors  of 
science  and  employers. 

Capt.  Scott  Maxwell  said  the  ratio  of  engineering  students 
in  the  United  States  to  population  was  higher  than  in  this 
country,  and  when  thev  came  to  the  Continent  the  difference 
was  more  marked.  The  continental  engineer  had  a  much 
broader  education  than  the  British  engineer,  and  in  foreign 
comipetition  higher  respect  was  paid  the  continentally- 
tvained  man.  While  we  led  in  the  past,  we  might  not  lead 
in  the  future  w-hen  the  empirical  method  was  of  less  value 
than  the  scientific.  In  .\merica  a  man  had  a  better  technical 
training,  though  his  general  education  might  not  be  any 
better.  Here  the  pos.?es3ion  of  a  B.Sc.  degree  was  often  a. 
handicap  on  a  man  asking  for  a  job  from  an  old-fashioned 
finn.  Lads  now  training  for  the  positions  of  "captains  of 
industry'  "  should  in  the  first  place  take  the  Arts  course, 
which  in  Scotland  would  start  at  16.  At  19  he  would  have 
taken  his  M.A.  decree  and  have  had  a  fair  training  in 
mathematics,  chemistry,  and  other  more  or  less  important 
subjects,  so  that  ■when  he  went  up  for  the  next  three_  years 
for  the  B.Sc.  he  would  be  able  to  give  most  of  his  time  to 
technical  subjects.  A  poorer  lad  could  be  so  educated  if 
the  training  were  arranged  for  six  months  at  the  university 
and  six  months  at  the  workshop,  with  decent  pay  in  the 
latter.  It  would  l>e  po'^sible  for  a  lad  to  help  to  snpporl 
himself  for  at  least  half  the  year,  and  be  in  possession  of 
two  dpsr^'es.  with  three  years'  practical  training,  at  '22.  He 
v/oiild  ftndv  commercial  subjects  in  hi-s  Arts  course,  and 
in  the  Science  coui'se  deal  enti''ely  with  .scieicp  and  engi- 
ncerin'!.  Ano+lier  year's  commercial  conr.^e  miffht  be  given, 
and.  if  possible,  a  year  abroad.  By  the  time  that  man  was 
30  he  would  be  worth  f '2,000  a  year  to  axiy  fair-sized  com- 
pany. 


Mr.  BucHAN.tN  said  the  chief  difficulty  lay  in  the  already 
overcrowded  state  of  the  usual  college  curriculum.  His  own 
exi)erience  had  been  that  many  students  failed  to  do  as 
well  as  they  ought  in  certiiin  cla.s,sos  from  sheer  inabilit\' 
to  accimilate  knowledge  at  a  rate  cxce«.;duig  their  own 
critical  speed.  In  such  a  case  the  student  commonly  let 
one  subject  slide — it  might  be  the  very  subject  he  was 
weakest  in.  He  considered  that  there  vvere  senous  objet-' 
tions  t6  the  inclusion  of  the  new  subjects  in  the  college 
course  unless  the  duration  of  the  latter  was  extended.  He 
protested  most  emphatically  against  the  suggestion  of  cur- 
tailing the  teaching  of  design,  and  he  believed  that  Col. 
O'Meara  took  too  narrow  a  view  of  the  benefits  to  be  de- 
rived from  instiTiction  in  this  subject.  The  engineer  could 
not  make  full  use  of  his  technical  knowledge  unless  he  could 
reduce  it  to  figures  whenever  the  need  arose.  Ability  to  do 
this,  and  an  ahnost  fatherly  understanding  of  the  inner 
nature  of  his  own  particular  kind  of  machinery  or  structure, 
were  the  things  which  were  learned  in  a  peculiar  degree  in 
the  design  class.  He  suggested  that  the  necessary  instruc-  , 
tion  in  commercial  .subjects  might  be  arranged  duiing  the 
teiTn  of  apprenticeship  or  pupilage.  '  He  saw  no  serious 
reason  why  the  management  of  the  firm  should  object,  and 
he  believed  that  the  weekly  hour  or  two  spent  amongst  dif- 
ferent surroundings  and  mental  atmosphere  would  be  wel- 
comed by  the  student.  He  also  suggested  that  there  was 
need  for  the  improvement  of  the  average  engineering  stu- 
dent's command  of  the  EngUsh  language. 

Mr.  J.  W.  Taylor  agreed  with  Prof.  Beare  in  suggesting 
the  necessity  of  a  conference  between  practical  engineers  and 
professors  of  engineering  to  find  some  solution  of  the  train- 
ing problem.  ITiis  was  a  matter  in  which  the  Institution 
should  take  an  active  part. 

Prof.  Bailey,  while  not  agreeing  vpith  all  the  proposals  in 
the  paper,  pointed  out  that  he  would  more  willingly  meet 
employers  in  confeience  if  they  had  their  own  sons,  and  not 
their  apprentices,  in  their  minds.  If  it  was  the  employers' 
sons'  interests  which  were  affected  the  matter  might  be 
more  expeditiously  settled. 

Mr.  A.  Page  concurred  in  the  suggestion  that  business  and 
commercial  training  should,  if  possible,  be  made  to  form 
part  of  the  cuniculum  at  the  technical  colleges,  and  the  new 
Education  Act  might  provide  some  channel  along  which  this 
desire  could  be  effected.  There  should  be  no  slurring  over 
of  technical  education,  but  they  did  not  want  a  hybrid  be- 
tween an  engineer  and  a  cha.i'tered  accountant.  Engineers 
should  have  less  suspicion  and  more  frankness.  He  endorsed 
all  Col.  O'Meara  had  said  with  regard  to  general  education. 
Mr.  D.  S.  Mdnro  did  not  favour  a  longer  course  except 
for  those  whose  abilities  or  ambitions  impelled  them  te  con- 
finue  varied  studies  when  their  fonnal  engineering  training 
was  completed.  He  noted  that  the  author  wisely  stopped 
.short  without  attempting  to  express  (even  as  a  negative 
quantity)   tlae   financial   element  in   the  modern  workman. 

Col.  'O'Meara,  in  reply,  said  he  was  not  proposing  that 
the  subjects  which  he  was  suggesting  should  be  taught  in 
the  wide  sense  some  of  the  .speakers  seemed  to  think.  He 
suggested  that  the  principles  only  could  be  taught.  He  sug- 
gested curtailing  some  of  the  training  in  design,  though  he 
could  understand  there  might  be  difficulties.  He  had  found 
.\merican  engineers  at  Kimberley,  and  Geiman  engineers  on 
Oovernment  work  in  Canada.  He  did  not  know  the  reason 
for  the  preference.  He  might  have  been  wrong  in  conclud- 
ing that  it  was  due  to  the  breadth  or  shallowness  of  our 
education.  In  the  principles  of  administration  and  commer- 
cial subjects  a  start  should  be  made  at  once.  He  thought 
the  situation  was  one  for  corapromi.se,  and  it  was  with  com- 
promise in  view  that  he  made  the  suggestions  in  the  paper. 


BRITISH     CANALS. 


In  a  report  cm  the  subject  of  canals,  approved  by  the  Main 
Transport  Committee,  the  Federation  of  British  Industries 
expresses  the  opinion  that  the  report  of  the  Royal  Commis- 
sion on  Canals,  issued  in  December,  1909,  upon  which  no 
action  ha,s  been  taken  by  the  Government,  amply  demon- 
strated the  need  for  the  rmification  and  development  of  our 
inland   waterway  systems. 

In  France,  Belgium,  and  Germany,  as  in  England,  in  the 
period  following  the  advent  of  the  railway  era.  canals  and 
■^water-ways  were  for  a  long  time  neglected.  With  the  excep- 
tion of  the  Manchester  Ship  Canal  and  some  improvements 
to  the  .\ire  and  Calder  and  Ti'ent  Navigations,  there  had  been 
no  capital  outlay  upon  canals  in  this  country. 

In  1879,  however,  Pi'ance  embarked  on  the  improvement  of 
2, .500  miles  of  river  and  2,2.50  miles  of  canal,  and  the  con- 
struction of  870  mile?  of  new  canals,  at  a  cost  of  f •28(^)0,000, 
out  of  which  bv  1900  dC-25,817,'211  had  been  spent.  Belgium 
between    1871    and    1900    spent    £8,272.1.59. 

In  the  opening  years  of  this  centiin'  in  France  a  fresh  nro- 
gramme  was  laid  down  at  a  cost  of  £8,242.800,  all  of  which 
was  si>pnt  before  the  outbreak  of  the  great  war.  and  other 
hrap  sch"m?s  were  initint'^d.  It  is  useful  Ut  note  that  the 
canals  and  not  the  rivers  of  Fi-ance  carry  th«  major  part  of 
her  inland  water  traffic. 

In   Germany,  by  tlje  law  of  April,   1905,   an  expaBditura 
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of  a616,7'28,730  was  initiated  on  condition  of  local  contribu- 
tions. 

With  the  report  of  the  Eoyal  Commission  still  awaiting  the 
att-e-ntion  of  Parliament,  the  Federation  is  of  opinion  that 
no  further  detailed  investigation  is  necessaa'y  as  a  preliminary 
to  the  appointment  of  a.  Waterways  Board,  the  ai>i)oiDtment 
of  which  was  Uie  first  stop  recommended  by  the  Commis- 
sion. 

The  cost  of  the  acquisition  of  the  system  of  canals  known 
as  "  the  Cross,"  with  the  smaller  trilnitary  canals  adjacent, 
may,  on  the  basis  of  25  years'  purchase  of  income,  be  taken 
at  about  i,'6,0(X).(Xlt),  whilst  the  development  of  the  main 
routes  to  the  l()0-ton  standard  was  esiininted  at  i;i7,533,910. 
Post-war  figures  would,  however,  be  largely  increased.  Sir 
Maurice  FitzMaurice,  chairioan  of  the  Canal  Control  Com- 
mittee, in  his  evidence  before  the  Select  Connnittee  on 
Transport  last  autmnii  put  the  figure  at  JE28,000,000  plus  an 
approximate  amount  of  £10,000,000  for  the  provision  of  facili- 
ties for  dealing  with  the  traffic. 

After  two  years'  exi>erience  of  controlling  aU  the  principal 
canals  save  those  railway-owned.  Sir  Maurice  FitzMaurice's 
opinion  confirmed  the  findings  of  the  Eoyal  Commission  as 
to  the  absolute  need  for  unification  of  management,  impi'ove- 
ment  to  permit  of  mechanical  haulage,  larger  boats,  inci'ease 
of  speed,  aud  the  freeing  of  those  now  in  railway  hands  of 
that   control. 

Through  tie  .action  of  the  Waterways  .Association,  a  very 
large  number-  of  typical  local  authorities  have  passed  resolu- 
tions generally  approving  of  the  recommendations  of  the 
Royal  Commission,  and  accepting  the  principle  that,  where 
the  Government  undei-takes  the  improvement  of  a  canal 
benefiting  their  area,  they  wiU  contribute  to  the  cost. 

It  is  urged  that  steps  should  immediately  be  taken  for 
development  by  sections  where  local  authorities  are  prepared 
at  once  to  shoulder  a"  portion  of  the  cost.  If  need  for  the 
development  of  waterways  existed  prior  to  the  war,  it  is  now 
an  absolute  necessity. 

The  immediate  employment  of  labour  necessary  in  the 
reconstruction  of  the  oa.n.als  would  find  just  the  kind  of 
employment  required  whilst  the  industrial  population  changes 
from  munition  and  other  war  work  to  the  production  of 
wealth. 

The  Federation  is  convinced  that,  under  private  owner- 
Bhip,  improvements  to  our  canals  are  impos-sible.  and  that 
their  development  by  the  State  must  be  one  of  the  first 
schemes  in  national  reconistruction.  Without  this  it  will  be 
impossible  to  meet  new  conditions  upon  equal  term.<!  in 
competition  with  cx)untries  already  in  possession  of  the  cheap 
transport  provided  by  inland  waterways,  who.se  Governments 
are  alrea<ly  planning  their  further  extension. 
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TRADE     STATISTICS     OF     EGYPT. 


The  fallowing  statement,  ahowing  the  imports  of  electrical 
and  similar  goods  into  Egv-pt  during  the  'year  1917,  is  taien 
fi-om  the  recently-issued  trade  statistics.  The  figures  for 
1916  are  added  for  purposes  of  comparison,  and  notes  of  any 
increases  or' deoiieases  are  given  : — 
1916. 
Electrical  machinery. —  i'E. 
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THE     UTILISATION     OF     WATER-POWER     ON 
THE     RIVER     DUERO, 


Total 


17,000        22,000       .+.       5,000 


[from   OnR   SPECIAL   COBRESPOXDENT    IN   SPAIN.] 

The  vast  amount  of  water  power  available  on  the  river  Duero  and 
its  tributaries  has  been  receivinfj  the  attention  of  engineers  for 
some  time  past,  and  last  year  a  company  was  inaugurated  by 
several  Bilbao  capitalists  to  utilise  at  least  a  part  of  the  3.50.000  h.p. 
DOW  running-  t«i  waste.  A  capital  of  150,000.000  (£6,000,000)  was 
proposed,  and  the  company  was  formed  under  the  title  of  "  Saltos 
del  Duero  "  In  view  of  the  fact  that  the  river  forms  the  boundary 
between  Spain  and  Portugal  for  over  ,60  miles,  and  this  in  situa- 
tions where  waterfalls  are  most  abundant,  it  was  found  necessary 
to  make  the  company  international,  and  the  promoters  were 
succpssful  in  interesting  the  Portuguese  (Jovernment,  and  also  the 
Bank  of  Portugal. 

The  name  of  the  undertakinff  has  now  been  changed  to  "  Sociedad 
Hispano-Portuffuesa  de  Transportes  Electricos."  and  it  is  proposed 
to  supply  electrical  enerpy  for  ligbtirgr,  power,  and  traction 
in  both  countries.  It  will  be  necessary,  first,  ';o  construct  a 
railway  to  bring  building  and  other  material  to  the  various  sites, 
and  the  company  is  trying  to  get  under  way  at  the  earliest  possible 
moment,  in  order  to  give  employment  to  the  many  engineers  and 
workmen  who  are  at  present  unemployed  throughout  the  peninsula. 

As  a  beginning  the  company  has  now  placed  before  the 
Ministerio  de  Pomento  plans  for  the  utilising  of  two  falls  on  the 
River  Tera,  in  theN.-W.  region  of  the  Province  of  Zamora,  whereby 
some  2(-),000  h.p.  can  be  harnessed.  At  these  falls.  Ribsdelago 
Fall  and  Cobreros  Fall,  the  flow  of  the  river  can  be  very  simply 
and  effectively  regulated  by  utilising  the  natural  lakes  of  Sanabria 
and  Lacillo. 

RihaJelngo  Fall.—K  dam  3  metres  hierh  and  30  metres  Ions, 
will  be  necessary,  and  also  a  canal  (i,400  metres  long,  of  which  the 
greater  part  will  be  in  tunnels  throufrh  a  mass  of  very  hard 
granite.  The  penstock  will  be  2.400  metres  long-,  and  this  also 
■will  he  constructed  within  a  t\innel  cutthroug-h  the  granite. 

Cohreros  Ffll — For  the  utilisation  of  this  fall  a  dam  6  metres  in 
height,  and  40  metres  long,  is  required.  The  proposed  canal  is 
7  kilometres  long  of  which  ■2'5  kilometres  are  in  tunnel,  while 
the  penstock  will  be  placed  within  another  tunnel  2'6  kilometres 
in  length,  piercing  a  rock  of  quartz  and  granite. 
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In  its  report  to  the  Ministerio  de  Fomento,  the  company  •rives 
the  foUowintr  li<rnres  relatinp  to  the  construction  of  the  two  power 
houses : — 

Ribadelago  Cobreros 

PaU.  Full. 

Area  of  watci-shed  in  sq.  kilometres           .">0  275 
Averasre  heisrht  of  watershed  above 

sea-level.     Metres 1,800  1,706 

Annual  rainfall.     Millimetres         ...       1,800  1,800 

Dam.   Height  above  sea-level.  Metres      1,650  l,02rt 

Flow  of  water.     Litres  per  second  ...       2,000  12,000 

Net  heafi  in  metres     57.t  107 

Power  at  turbine  shaft.     H.p.          ...     12,700  14,000 

Cost  per  H.P.  developed.     Pesetas    ...          17:i  317 
Power     available,     low-tension,     at 

.lO  km.  from  power  house.     H.P.  ...     10,500  — 
Power     avaUable.     low-tension,     at 

fio  km.  from  power  house.     H.P.  ...          —  11,600 

Cost  per  H.P.  available.     Pesetas     ...         469  623 

The  distances!  grivcn  of  50  km.  and  65  km.  respectively  refer  to 
supply  in  the  town  of  Ponferrsida,  but  the  company  is  contem- 
plating supply  to  other  towns  in  the  Asturian  mining  district,  as 
far  as  Oviedo.  which  is  about  200  km.  distant  from  the  generating 
stations. 


NEW   PATENTS  APPLIED  FOR,    1918. 

(NOT   YET   PUBLISHED.) 

Compiled  exprrssly  for  this  iournal  by  Mbssks.  Sefton-Jonss,  O'Dell  and 
Stiphins  (successors  to  W.  P.  Thompson  &  Co.,  o(  London),  Charttred 
Patent  Agents,   286,    High    Holborn,  London.    W.C.  1. 


7,251.  "  Induction  coils  for  radio-telegraphy  .or  rdvlio-telephony."  1'".  J. 
Chambers.      March   24th. 

7,262.  '*  Production  of  electrical  oscillations."  F.  J.  Chambers.  March 
24th. 

7,271.    "  Telephone   transmitters."     S.    G.    Mason.     March    34th. 

7,278.  "  Electric  choking  coils."  Alloy  Welding  Processes,  Ltd.,  &  E.  H. 
Jones.     March  34th. 

7,387.  "  Ignition  do'ices  for  internal-combustion  engines."  V.  C.  M. 
Cesbron.      .March   34th.     (France,    March   23rd,    1918.) 

7.288.  "  Electromotor."  W.  R.  SvKts  Interlocking  Signal  Co.  &  R.  \V. 
Tarrant.      March   24th. 

7.289.  "  Electric  relays  for  railway  signalling  apparatus.  &c."  \V.  R. 
SvKES  Interlocking  Signu.  Co.  &  R.   W.  ,Tarr.4nt.     March  24th. 

7,292.     "  Controlling     devices     for     electric 
engines."    F.   J.   Gill.     March  34th. 

7,294.     "  .Automatic     coin-operated     lelepho 


March   24th. 


dec 


7.333.    "  Electricaliv-healed    soldering  bits."     P.    Marchiaro.      March    24th. 

7,336.  "  Electric  lamps."  L.  .S.  ^'ello.  Maix:h  24th.  (Spain.  .March  23r.l. 
1918.) 

7,343.  "  Electric  lighting,  heating,  and  ventilating  systems  for  railnay 
.  irriages.  &c."     H.   D.   Rohman.     March   24ih. 

7.345.  "  RadioK>scillation  generators."  W.  J.  Mei.lersh-Jackson  (A.  l.iy- 
lf>r).     March  24th. 

7.370.    "Electric    aic  welding."     A.   Smith.      March   25th. 

7,408.     "  Pedestal    for   Iramcjir   trolleys."     T.    H.    J.  Thomas.      March   2.'ill). 

7,419.  "  Joints  Inr  .sparking  plugs,  ic."  C.  Plattieb  i  D.  Zimmekmin. 
.March  25th. 

7,456/7.  "Telegraphic  receiving  apparatus."  F.  G.  Creed  &  Creed  &  Co, 
■■farch  35th. 

7,460  "  Electrolyte  for  copper  deposition."  J.  F.  Bate.-:  &  T.  F.  Newm.is. 
March  25th. 

7,464.  "  Means  for  controlling  searchlights  from  distant  station."  F.  W 
Willans.      March    25th. 

7.478.     "  .Means    for   ensuring    ignition   of    working    charges    and    pi 


bonising   of    sparking    plugs  of    itrternal-combustion    englnei;."      Autonitebs, 
Ltd..  F.  ,\V.  Hldlass  &   H.   D.   Smith.     March   3Sth. 

7.498.     "  K.idio-tclegraphic    transmission     systems."      W.     J.     Mellersh     (.\. 
Taylor).      March  35th. 

7.501.     "  .Automatic    switching    apparatus    for    telephone    exchange   systems." 
Western  Electric  Co.     March  25th. 

7,504.     "  Tramcar  trolley    heads."     R.    Hevwood   &  S.   Smith.     March   26th. 

7,537.    "  Ignition  devices  for  internal-combustion  engines,  &c."  W.  Pickard. 
.March  26lh. 

7,545.     "  Electric   heating    apparatus."      C.    H.    Archer    &   Automatic    Tele- 
phone .Manufacturing  Co.     March  26th. 

7,557.     "'Electric   signalling-  systems."     H.    Green.      March    26th. 

7..578.'    "Non-acid   mixture   for   charging   accumulator  cells."     E.    T-    '.liai 
March  26th. 

7.583.     "  Regenerative    control    of    electrically-propelled    vehicles    or    li-^ips  " 
\      RA^yoKTH.     March    3Bth. 

7..J9S     "Wireless    signalling    systems."       British    Thomson-Houston    '>■ 
':--nera!  Electric  Co.,   U.S.A.1     March   26th. 

7.606,      '  Cooling     high-speed      dynamo-electric     machines."       M.      Gruekk. 
March  26th. 

",G20.    ''Coils    for    electromagnets.'     British    Westinchouse    Electric    avd 
:.:anlt.4CIUrixg  Co.  &  H.   N.  Cunliffe,     March  26th. 

7.021,    "  Magneto-electric  generators.'      S.  G.  BROyvx.     March   26th. 

7,632.  '  '■  .Automatic  reversing  and  stopping  contrivances  for  electric  motor 
Soc,   .\vo\-.  DEs  EtablisSEMEnts  L.   Bleriot.     March  26th.     (France.   December 
rjth     191S.) 

'.(iJ^.     ■■  Telegraphy."      E.   S.    Heurtley.      March    27th. 

7,6-30.    ■■Electrically-driven   vehicles."     H.   J.   Carev.     March   27lh. 

7.672.    "  Sparking  plugs."     F.  W.   Baker.     March  27th. 

7.1175      "  Device   (or  taking   X-ray,   &c.,    photographs."     W.  C.    Oram.  .March 

7,685.    "Alternators."     M,    W.  W.    MacKie.     March   27th. 


7,722.  *'  Electric  arc  apparatus  for  generation  of  oscillating  currents."  W. 
S.   Entwistle.     March  27th. 

7.727.  "  Grainwood  poles.  &c.,  for  electrical  puriM.^.-s.  ,^c."  ||.  \oBs. 
March    27th.      (Switzerland,    March   37th.    1018.) 

7.749.  "  X-ray  apparatus."  British  Tiiomson-Holsion  Co.  (Gmer.il  Elec- 
tric Co..    U.S.A.)     March  37lh. 

7.763.    "Electric   lamps."     J.   H.    Hall.     March   28lh. 

7,781.  "  Electricilly-driven  rolarv  pumps."  J.  W,  W.  Dksmuli:.  DRys- 
DALE  &   Co..  &   J.   Young.     March   ^Sth. 


.A.    F.    Kazan.      March 


7.799.  "Trolley  heads  (or  electric  tramcars,  &c."  S.  K.  Kirki.and  .'t  II 
R.    TiDSWBLL.     March   28th. 

7.804.  "  Spark  plugs  for  internal-combustion  engines."  S.  FlsliER  R-  W. 
Priddev.     March   28th. 

7,806.    "  Electric    motors    for  continuous   cur 
2Rlh. 

7.815.  "  Diaphragms  (or  .sound  boxes  for  gramophones,  telephones,  X:c." 
A    T.  Collier.     .March  28tK. 

7.830.  "Quartz  mercury-vapour  lamps."  H.  George.  March  '28111. 
(France,  April  34th,  1918.) 

7.831.  "  Telephone  systems."  T.  I*eitigre\v'  and  Siemens  Iikos.  ,*;  Co. 
March  28th. 

7.833.  "  System  of  electric  power  distribution  for  trains."  V.  Dawe. 
.March   28th. 

7,841.  "  Mercury  lamps."  H.  George.  M.irch  2Klh.  '  (Fr.incc,  .\ucms1 
Sth,   1918.) 

7,848.  "  Electrom.ignctic  separation  or  conccnlr.ition  of  minerals."  W.  M. 
.MoRDEV.      March   28lh. 

7.851.  "  Electron  discharge  apparatus."  British  'I'homson-Hol  stun  Co. 
(General    Electric  Co.,    U.S.A.)     March  •28th. 

7,862.  "  Regulating  device  for  maintaining  c<instant  voltage  in  iKnanios 
working    with    great    variations    of   output."      L.    Rouzet.      March    28th. 

7,879.     "  Electric    switches."     S.    W.    Hamlvn.      March   28th. 

7.805.  "  Electrical    condensers."     G.    ¥.    Mansbridge.      March    29lli. 


'.960.     "  Manufacturing    electric    incandescent    lamps,    &r."      Bki 
sHousTON    Co.    (General   Electric    Co.,    U.S.A.)      March    29th. 


PUBLISHED  SPECIFICATIONS. 


The  numbers  in  par8nthe*es  are  tho«e  under  which  the  specification*  will  be 
printed    and    abridgod,    and   all    »ub«equant    procBOdings    will    be   taken. 

1915. 

9,912.  Reception  and  transmission  of  sound  ok  compressional  waves. 
Brown.     July   7th,   1915. 

11,333.     Marine  signalling  apparatus.    Allen.     August  5th,  1915. 

13,869.  Microphonic  sound  and  vibration  detectors.  Western  1-:Ihiik 
Co.   &  Nash.     September  Sth,   1915. 

13.973.  Sound  detecting  and  measuring  systems.  Western  Electric  Co. 
and    N'ash.      October   3nd,   1915. 

191S. 

1,387.  Ignition  systems  for  internal-combustion  engines.  Splitdurl  l;li,. 
irical   Co.     May  18th,  1917.     (116,492.) 

3,670.     Electric  fuses.     F.   A.    Ross.     March   3nd,   1918.      (133.807.) 

3.846.  Electric  switching  devices.  British  Thomson-Houston  Co.  ((ieiiei.tl 
Electric  Co.,   U.S.A.)     March   Sth,  1918.     (^23,812.) 

3,848.  Electric  switches.  F.  B.  Holt  &  British  Westinghousc  Electrir  and 
.Manufacturing   Co.      March   Sth.  1918.     (123,813.) 

4.073.  Sparking  plug.  C.  R.  de  Tassigny  5i  ].  Puerto.  Marrh  17th,  l:il7 
(115,809.) 

4.428.  Control  of  electric  furnaces,  W.  J,  Howard,  ^larrh  Kllli.  l''ls 
1123.845.) 

6.337.    Signal    device   for    motor    vehicles.     Benjamin    Electric  Co.      1" 
ISth.  1917.     (116,883.) 

6.562,     Gas  or  electric  cookers  and  solid-fuel  or  refuse  burning    -i" 
lOAPlED   to    be    used    in    C0MBIN.4T10N.      K.    J.  Jenkins   &    A,    S.    Smith.      ,Ap..l 
I8th,  1918,     (133.878.) 

6,910  Vents  for  electric  accumulators  and  batteries.  H.  Ramsbottom 
and   Lithanode.   Ltd.     April   24th,  1918.     (123,882.) 

9,021.  Windings  tN  electrical  apparatus.  Brush  Electrical  Engineering 
Co    i  P.  W.  Schonfield,     May  31st,  1918,     (123,906,) 

10.674,  Sparking  plugs  for  internal-combustion  engines,  B,  Hopps.  A. 
M.   Lodge   &   Lodge   Sparking    Plug  Co.      June  28th,    1918,      (123,917,) 

12,490.  Electrical  internal  tube  heaters.  H.  Gutzwiller.  August  8lh. 
1917.      (118.615.) 

16,819.  Electric  controllers.  R.  'W.  James  (R.  W.  Stanley).  Octob.r 
15th,    1918,     (123,939.) 

18,585.  Dynamo-electric  machines.  British  Westinghousc  Electric  &  Manu- 
facturing   Co,      November    23rd,   1917.      (120,911.) 

20,605.  Apparatus  for  the  electrical  protection  against  corrosion,  pit- 
ting and  the  like  of  the  tubes,  ferrules,  doors,  and  other  parts  of  suk- 
face'condensers  and  the  like,     L,  J,   Kettle,     December  11th,  1918,     (123,901.) 

i9ie. 

2,507.  Manufacture  of  electric  accumulators.  H.  Leitner  &  W.  H.  Exley. 
March    14th,    1918.     (Divided  applicaUon  on   4,530/18.)     (123,969.) 


Electric  Smelting  in  British  Columbia.— Dr.  Stansfield, 

of  McGill  University,'  has  prepared  a  report  on  the  commercial 
feasibility  of  electric  smelting  of  iron  ores  in  British  Columbia, 
He  considers  that  smelting  is  metallurgically  feasible,  there  being 
sufficient  supplies  of  ore  and  of  the  requisite  fluxes  for  carrying 
out  the  process.  The  present  cost  of  electric  power,  however, 
makes  the  profitable  production  of  pig-iron  impossible.  The  ores 
are  chiefly  magnetites,  and  contain  50  per  cent,  to  5.'i  per  cent.  Fe., 
are  practically  free  from  phosphorus,  titanium,  and  copper,  and 
the  proportion  of  sulphur  could  be  kept  as  low  as  01  per  cent. 
Although  British  Columbia  ha,i  ample  water  supplies  which  could 
be  h-amessed,  this  would  take  a  long  time  to  carry  out.  The  author 
cjonsiders  the  possibility  of  utilising  the  surplus  power  supplies  of 
local  electric  railways,  and  points  out  the  abundant  supply  of 
timber  at  hand  from  ■whioh  ohaicoal  for  the  electric  smelting  could 
be  6ft»ily  ohtained.—Engi nfennp  and  Mining  Jonrnal, 
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EXHIBITIONS     ABROAD    AND     AT 
HOME. 


y/e  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  Is 
continuing  to  increase  so  rapidly  that  it  is  impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ludgate  Hill. 
London,  E.C.  4. 
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We  do  not  suppose  that  there  is  any  great  keenness  among 
those  responsible  for  the  control  and  management  of  British 
electrical  and  allied  industries  for  occupying  their  heads 
and  hands  with  the  organisation  of  a  big  electrical  and 
engineering  exhibition  in  this  country  at  a  very  early  date. 
Preparations  for '  such  events,  however,  have  to  be 
commenced  a  long  time  in  advance,  and  it  is  not  too  early 
to  begin  to  consider  the  matter. 

We  fully  approve  the  efforts  of  those  who  are  devoting  them- 
selves to  exhibitions  which  are  being  held  in  France  and  are  in 
process  of  organisation  for  Greece,  Spain,  &c.  The  manu- 
facturers who  have  had  the  foresight  and  enterprise  to  enter 
these  fields,  where  the  demands  of  rec^onstruction  trade  must  be 
enormous,  will,  we  are  confident,  be  abundantly  rewarded. 
It  will  not  be  overlooked  that  the  possiljilities  of  certain 
countries,  which  a  few  years  ago  British  manufacturei-s  did 
not  find  it  worth  while  to  trouble  about,  have  been 
altogether  changed,  so  far  as  we  are  concerned,  by  the 
course  of  events.  Those  who  are  present  there  at  this 
juncture,  when  the  disposition  to  re-open  connections  with 
Germany  and  Austria  is  probably  as  weak  as  it  ever  will 
be,  will  find  a  ready  elien/ele  if  they  are  able  to  meet 
requirements.  The  future  attitude  of  such  markets  toward 
us  as  a  manufacturing  and  export  people  will  be  shaped,  to 
.  some  extent,  by  what  we  do  to-day.  Indifference  now  may 
damn  us  for  years  to  come,  if  not  for  ever,  and  give  others 
a  chance.  On  the  other  hand,  if  we  gain  a  footing  at  once, 
and  place  on  the  ground,  in  the  daily  operations  of  the 
industrial  and  general  life  of  the  people,  working  examples 
of  our  products,  we  shall  be  sowing  for  future  reaping. 
The  carrying-out  of  a  certain  amount  of  expwrt  manu- 
facturing for  such  markets  seems  to  us  to  be  a  measure  of 
urgency  ;  to  be  last  on  the  ground,  when  so  many  are  alert 
and  active,  would  be  a  most  deplorable  occurrence.  An  early 
foothold  is  of  supreme  value.  We  shall  begin  to  secure 
such  a  foothold  by  co-operating  in  any  substantial  exhibition 
schemes  that  may  be  developed  by  those  in  authority 
in  such  countries.  But  we  shall  be  doing  the  right 
thing  if  we  remain  there  after  such  exhibitions  close. 
We  may  gain  great  prestige  by  the  display  of  typical 
examples  of  what  we  are  able  to  supply,  and  by  availing 
ourselves  of  the  face-to-face  transactions  that  officials  of 
co-operating  organisations  can  conduct  on  our  behalf.  But 
such  influences  will  not  last  long  if  we  do  not  watch  the  field 
at  close  quarters  or  if  we  permit  a  penetrating  enemy  to  come 
and  sow  tares  while  we  are  asleep.  Therefore,  the  decision  of 
associating  firms  to  leave  behind  more  or  less  permanent 
commissioners  is  a  most  reasonable  one,  and  if  they  are 
able  to  point  to  actual  installations  or  materials  which  have 
been  "  made  in  England,"  and  have  been  executed  to 
definite  contract  locally,  we  shall  have  made  a  substantial 
beginning.  We  shall  have  given  a  proof  of  our  desires,  of  our 
manufacturing  ability,  and  of  our  good  intentions. 

We  are  sure  that  such  considerations  as  these  are  very 
prominently  in  the  minds  of  those  of  our  manufacturers 
who  are  looking  ahead,  and  who  see  beyond  the  present 
period  of  unrest,  uncertainty,  and  export  restriction.  We 
are  not  going  to  be  too  optimistic  because  there  is  a  lull  in 
industrial  trouble,  but  we  venture  to  hope  that  the  nation,  _ 
as  a  whole,  will  shortly  recognise  that  if  we  handicap 
ourselves  as  producers  for  export,  we  are  laying  up  for 
temporarily  better  paid  and  more  leisured  industrial  workers 
an  inevitable  period  of  ill-fortune.  We  have  all  got  to 
pull  together,  and  the  manufacturers  who  have  had  the 
courage  to  look  beyond  the  present  situation,  and  begin 
missionary  campaigns,  co-operatively  and  otherwise,  in  new 
fields,  are  helping  the  future  prosperity  of  the  race.     They 
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are  doing  auch  things  because  they  have  confidence  that 
British  common  sense  will  prevail,  and  that  the  workers. 
;iik1  liie  (Jovernnient,  too,  will  lend  ji  hand. 

The  '•  new ''  markets,  however,  are  only  a  part  of  the 
whole  matter  of  export  activity.  We  have  our  pre-war 
connections  in  the  Colonies,  and  in  many  other  parts  of  the 
world,  which,  under  war-time  conditions,  we  were  compelled 
to  leave  in  a  state  of  suspense.  Some  of  them  were  lost,  and 
they  have  to  be  recovered  ;  those  which  were  only  deferred 
have  to  be  satisfied  and  rejuvenated.  These  matters  should 
not,  of  course,  be  neglected  now.  however  the  industrial 
barometer  may  predict  stormy  weather  or  taxation  sirocco. 
We  cannot  afford  to  leave  even  our  oldest  and  most 
nearly  related  markets  to  yield  orders  spontaneously,  nor  to 
leave  new  markets  to  others  because  we  sup]iose  that  the 
vast  requirements  of  the  world  will  be  sure  to  bring  us  as 
much  as  we  can  handle.  The  observations  of  our  Canadian 
correspondent  respecting  exhibitions,  appfearing  on  another 
page  of  this  issue,  merit  the  careful  attention  of  British 
manufacturers.  With  our  increased  productivity  conse- 
quent upon  war-time  advances  in  method  and  added 
capacity,  there  is,  practically  speaking,  no  limit  to  the 
business  we  can  handle,  and  we  must  pursue  our  efforts  in  that 
conviction.  All  of  which  leads  us  to  repeat  our  obser\ation 
that  present  organised  co-operative  exhibition  effort  in 
European  countries  is  the  outcome  of  a  most  reasonable 
and  proper  policy  which  should  be  widely  supported.  This 
can  be  done  without  neglecting  the  Colonial  situation. 

We  are  prompted,  however,  to  return  to  the  suggestion 
with  which  we  began  this  article,  and  to  ask  whether  the 
time  has  not  arrived  when  our  responsible  manufacturing 
authorities  should  seriously  consider  whether  a  big  elec- 
trical and  engineering  exhibition  should  not  be  organised 
somewhere  within  the  United  Kingdom.  Large  numbers  of 
buyei-s  will  be  travelling  to  England  during  the  next  year  or 
two.  Delegates  may,  in  small  groups,  be  able  to  make  tours 
of  selected  British  manufacturing  districts  and  works,  as  has 
been  happening  during  the  past  12  months,  but  we  cannot 
organise  visits  of  all  the  numerous  inquirers,  buyers, 
and  students,  arriving  at  different  times,  nor  can  we 
pilot  them  round  even  these  selected  works,  let  alone 
the  hundreds  of  others  that  we  should  also  Jikc  them 
to  see.  The  next  best  thing  to  do  is  to  bring  together  a 
vast  collection  of  representative  manufactures  at  some 
fairly  central  place,  let  all  the  world  know  about  it,  and 
keep  it  in  existence  for  a  sufficiently  lengthy  period  to  give 
a  large  number  of  visitors  in  different  parts  an  opportunity 
so  to  time  their  visits  that  they  shall  profit  by  it. 

One  other  matter  must  not  be  forgotten  in  touching 
even  in  this  general  way  upon  the  subject  of  exhibitions. 
We  are  uniting,  up  to  a  point,  in  a  grand  scheme  of  elec- 
trical propaganda  which  shall  impress  the  people  of  these 
islands  with  the  advantage  that  accrues  from  doing  every- 
thing electrically.  The  new  Commercial  Electrical  Develop- 
ment Association  has  the  matter  in  hand.  We  are  convinced 
from  experience  that  popular  electrical  exhibitions  in 
different  localities  are  a  most  successful  means  of  appealing 
to  and  educating  the  public.  Such  exhibitions  have  been 
impossible  during  the  war  :  they  would  have  been,  in  some 
respects,  worse  than  useless,  because  they  would  have 
encoui-aged  a  demand  for  materials  and  for  energy  that  we 
could  not  supply.  The  position  is  now  altered,  and  the 
public  are  ready  for  anything  of  the  kind.  The  Association 
Director  will  not  be  blind  to  this  opportunity. 


On  Friday  last  we  were  privileged  to 
Sunniv  share    in    an    interesting    but    informal 

Development,  function,  at  which  Mr.  A.  F.  Berry, 
chairman  of  the  Electrical  Develop- 
ment Association,  supported  by  many  members  of  the 
Committee,  introduced  to  them  and  to  the  technical 
Press  the  newly- appointed  Director  of  Development— Mr. 
J.  W^.  Beauchamp.  Apart  from  his  new  functions,  of 
course,  Mr.  Beauchamp  needs  no  introduction  ;  we  have  in 
the  past  been  favoured  with  valued  contributions  from  his 
pen,  while  as  quondam  deputy  manager  under  Mr.  S.  E. 
Fedden  (who  ■  was  present  at  the  ceremony),  as  electrical 


engineer  to  the  borough  nf  Tiuibridge  Wells,  and  for  the 
past  six  years  borough  clectrii-il  engineer  of  West  Ham,  he 
has  acquired  a  large  lircle  of  fiunids  in  the  electrical 
industry.  That  Jlr.  Beauchamp  «vill  "  make  good  "  in  his 
new  post,  we  have  no  doubt,  and  in  congratulating  him  on 
the  appointment,  we  gladly  extend  to  him  a  cordial  welcome 
also. 

But  the  occasion  was  memorable  not  merely  from  the 
personal  jwint  of  view  ;  it  marks  a  new  era  in  the  history 
of  the  electricity  supply  industry — an  era  to  which  we 
have  long  looked  forward,  tlitherto  there  has  been  no 
organisation  charged  with  the  promotion  of  an  active 
propaganda  directed  towards  the  development  of  electricity 
supply  in  this  country  ;  the  industry  has  just  "  growed." 
making  its  way  jiurely  by  virtue  of  the  merits  of  the 
commodity  which  it  supplies,  without  the  aid  of  any 
organised  stimulus  or  purposeful  cultivation.  In  \  lew  of 
this  fact,  and  of  the  many  restrictions  under  which  it 
laboured  and  still  labours,  the  remarkable  development 
which  the  supply  industry  attained  before  the  war  was  a 
splendid  testimonial  to  those  merits  by  which  it  lived.  But 
the  latent  possibilities  which  it  possessed  were  not  really 
revealed  until  the  nation  was  called  upon  to  pass  through 
the  fiery  ordeal  which  is  now  drawing  to  a  close — which  in 
less  than  five  years  has  led  to  an  increase  of  RO  per  cent,  in 
the  annual  output,  and  has  awakened,  not  only  the  nation, 
but  even  the  Government,  to  a  realisation  of  the  wonderful 
capabilities  of  the  agency  at  their  disposal.  Singular  that 
it  should  be  left  to  the  Huns  to  administer  this  gigantic 
impulse  to  the  industry  ! 

It  is  true  that  there  have  been  sporadic  attempts  to 
hasten  progress  from  within  the  industry.  In  1911,  Dr. 
Ferranti  drew  a  fascinating  picture  of  what  might  be 
effected  by  the  scientific  organisation  of  a  variety  of 
apparently  discrete  interests,  and  out  of  his  inspiring 
influence  the  Industrial  Committee  of  the  Institution  of 
Electrical  Engineers — which  was  not  confined  to  member- 
ship of  the  Institution — was  born  ;  but  the  forces  of 
reaction  were  too  powerful,  and  it  perished  in  infancy. 
The  Incorporated  Municipal  Electrical  Association  took  u]i 
the  movement,  and  formed  a  somewhat  similar  organisa- 
tion— but  then  came  the  war,  and  that  good  intention  failed 
to  mature.  We  must  not  forget,  either,  the  Electric  Supply 
Publicity  Committee,  which  made  fitful  efforts  to  till  the 
need,  but  it  was  a  whole-time  job,  and  honorary  services 
could  not  be  expected  to  achieve  success — ^they  made  no 
appreciable  impression  on  the  field  that  was  to  be  cultivated. 
Due  credit  must,  however,  be  given  to  a  number  of  managers 
who  by  means  of  showrooms,  exhibitions,  and  other  means 
carried  out  very  successful  publicity  campaigns  within  their 
own  areas. 

To  our  readers  this  is  no  new  story  ;  for  years  we  have 
pointed  out  the  urgent  necessity  of  action  to  develop  the  sale 
of  electrical  energy,  and  to  counter  the  efforts  of  that  very 
active  and  formidable  body,  the  British  Commei'cial  Gas 
Association,  whose  propaganda  has  invaded  every  town  and 
village  where  gas  supply  is  available,  and  is  about  to  become 
more  active  and  more  lavish  of  expenditure  than  ever. 
Financial  resources  are  the  lifeblood  of  any  such  cam- 
paign. We  have  cited  the  example  of  our  American  friends, 
whose  Society  for  Electrical  Development,  with  h  rolossal 
membership  and  vast  resources,  has  accomplished  wonders 
in  disseminating  amongst  the  public  a  true  appreciation  of 
the  possibilities  of  electricity  in  the  home,  the  shop,  and 
the  factory.  Almost  every  week  we  receive  from  the 
Society  leaflets  summarising  its  activities,  and  the  facilities 
which  it  places  at  the  disposal  of  its  members  for  promoting 
the  development  of  the  sale  of  electricity,  not  only  by  informing 
and  encouraging  existing  consumers,  but  also  by  inducing 
new  customers  to  come  on  the  mains.  Statistics  are  siven 
showing  the  harvest  reaped  by  the  Society's  campaigns, 
which  culminate  in  an  "electricity  week  "  of  some  kind  or 
other  every  autumn.  There  is  no  limit  to  the  scope  of  such 
an  organisation  ;  but,  as  we  pointed  out  when  the  Board  of 
Trade  scheme  was  promulgated,  while  it  was  proposed  to 
develop  enormously  the  supply  side  of  the  industry,  there 
was  no  sign  of  any  intention  to  develop  the  consuming  side, 
which  was  the  necessary  corollary  to  the  former  scheme. 

We  have  pointed  out,  too,  that  most  station  engineers  are 
primarily  technical  men — intensely  interested   in  the  plant 
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which  they  control  and  extend,  but  little  inclined  to  go  into 
the  highways  and  byways  in  search  of  new  customers. 
Engineers,  not  salesmen — but  the  good  manager  knows  that 
it  is  his  business  to  be  both,  and  it  is  significant  that  some 
of  our  most  successful  undertakings  are  in  the  hands  of 
men  who  insist  on  styling  themselves  "  managers  "  rather 
than  "  engineers  "  of  their  concerns.  Enthusiasm  for  the 
.sales  department  has  been  conspicuously  lacking,  and,  as 
we  have  said,  electricity  supply  has  advanced  purely  on 
its  merits.  Now,  the  first  essential  to  success  in  selling  is 
to  have  a  good  thing  to  sell  :  we  have  it.  The  next 
essential  is  to  know  how  to  sell  it :  this  is  where  the 
Development  Association  will  come  into  action.  And  lastly, 
there  must  be  the  desire  to  sell — not  merely  for  the  sake  of 
profit,  but  for  the  love  of  the  game,  in  the  true  sporting 
spirit.  This  is  the  part  of  the  central-station  managere  : 
and  we  earnestly  hope  that  they  will  whole-heartedly  sup- 
port Mr.  Beauchamp  in  the  strenuous  task  which  lies  before 
him,  while  he  will  provide  them  with  the  munitions  of 
war. 

Funds  must,  of  course,  be  provided  ;  establishment 
charges  must  be  met,  and  there  must  be  ample  resources  for 
working  capital,  though  we  believe  the  efforts  of  the  Asso- 
ciation will  soon  make  it  largely  self-supporting.  Here 
there  will,  no  doubt,  be  diificulties  to  overcome  :  companies 
can  deal  with  the  matter  as  they  please,  and  probably  this 
fact  has  much  to  do  with  the  success  of  the  kindred  Society 
in  the  United  States,  where  nearly  all  the  supply  under- 
takings are  in  private  hands  :  but  our  municipalities  have 
to  consider  the  views  of  the  L.U.B.  However,  difficulties 
were  made  to  be  overcome,  and  we  have  no  doubt  that  the 
authorities,  in  their  present  enlightened  frame  of  mind,  are 
open  to  conviction  with  regard  to  the  necessities  of  the  case. 
It  is  not  only  the  supply  undertakers  that  will  benefit 
by  the  Development  Association's  exertions ;  contractors 
and  manufacturers  equally  stand  to  profit  by  its  efforts,  and 
we  confidently  anticipate  that  they  will  heartily  support  the 
movement. 

At  present  the  country  is  unsettled  ;  nerves  are  on  edge, 
and  progress  is  hindered  by  uncertainty  as  to  what  the 
future  will  bring  forth.  But  the  British  people  is  sound  at 
heart,  otherwise  it  would  never  have  achieved  the  im- 
possible as  it  did  so.  often  in  the  Great  War,  and  we  are 
confident  that  all  will  come  right  in  the  end.  Now  is 
the  time  to  get  ready  for  the  boom  which  we  anticipate  in 
the  near  future.  With  llr.  Berry  at  the  helm,  ihe  or- 
ganisation of  the  Association  has  made  rapid  progi'ess  • 
without  courting  publicity,  and  already  embraces,  we 
believe,  practically  all  the  technical  and  commercial  societies 
connected  with  the  electrical  industry,  except  the  Pro- 
vincial Electric  Supply  Committee  of  the  United  Kingdom — 
which  will,  no  doubt,  endorse  the  policy  of  the  Association  : 
it  is,  of  course,  most  desirable  that  the  campaign  should 
have  the  support  of  the  whole  of  the  industry. 


The  speech  of  Mr.  W.  L.  Hichens, 
Paralysing  ^iiairman  of  Cammell,  Laird  &  Co.,  Ltd., 
Uncertainty.         „       ,  .  , 

of    which    a   summary   appears    m    our 

"  Business  Notes "'  to-day,  brings  to  mind  a  parable  told 
of  a  certain  rich  fool  who  was  so  obsessed  with  the 
possessions  that  he  had  secured,  that  he  resolved  to  wallow 
at  ease  in  the  mire  of  selfish  gratification,  utterly 
indifferent  to  the  ultimate  issue  of  such  course  of  action. 
The  sequel  to  the  parable  is  that  nemesis  with  its 
accustomed  inevitability  cut  short  the  career  of  the  short- 
sighted reveller.  What  is  happening  at  the  moment  is 
that  prevailing  agitations  are  having  a  paralysing  effect 
upon  industrial  activity,  and  we  are  consequently  losing 
trade  in  foreign  markets  "at  a  time  when  every  effort 
ought  to  be  made  to  increase  it."  Our  position  is  being 
weakened  instead  of  being  strengthened  to  carry  the 
heavier  burden.  Mr.  Hichens  shows  that  if  capital  is 
deprived  of  a  reasonable  return  in  order  that  labour  may 
take  more  than  its  fair  share,  capital  which  makes  industry, 
as  at  present  conducted,  possible,  will  take  wiugs  and  fly 
away  to  less  troublesome  spheres  of  usefulness,  and  the  means 
for  affording  employment  will  be  jeopardised.     Inequitable 


distribution  of  reward,  if  it  occasion  unemployment  at  home 
by  assisting  our  competitors  in  their  efforts  to  secure  our 
trade,  may  bring  to  our  industrial  structure,  which  will 
depend  more  than  ever  on  foreign  trade  in  future,  the  fate 
of  the  house  built  upon  sand.  A  high  rate  of  wages 
but  little  or  no  work  to  do,  at  all  events  for  some.  It  is 
frequently  argued  that  labour  is  out  to  ensure  security  or 
continuity  of  employment.  How  we  are  to  achieve  that 
result  by  hampering  industry  with  burdens  which  prevent 
its  expansion,  it  is  impossible  to  see.  It  is  profoundly  to 
be  hoped  that  the  workers'  organisations  will  speedily  realise 
the  imperative  necessity  of  banishing  the  prevailing 
paralysing  uncertainty  if  the  interests  of  the  entire 
industrial  sections  of  the  community  are  to  be  safeguarded. 


TttE    next    step    after    the    projected 
Municipalisation    nationalisation  or  control  by  the  Republic 

Elecllicitrworks  °^  *^'  ^^'"^^  '"PP^^  '''°*'  "'  Germany,  to 
and  Tramways,  ^^i*^^  reference  was  made  recently  in 
these  columns,  is  the  suggested  munici- 
palisation of  transport  undertakings  and  of  works  for  the 
supply  of  water,  light,  and  power,  *c.  According  to  a 
report  published  on  March  19th,  the  Socialisation  Com- 
mission has  prepared  the  draft  of  a  Bill  relating  to  the 
"  communalisation  "  of  economic  works.  The  Commission 
takes  up  the  standpoint  that  a  great  need  exists  for  socialisa- 
tion on  a  communal  basis,  and  that  if  the  communes  are  to 
satisfy  this  requirement  they  must  be  invested  with  mono- 
poly rights.  The  draft  Bill  proposes  to  confer  this  right 
on  the  communes  by  placing  the  obligation  on  the  various 
States  to  issue  legal  regulations  for  facilitating  municipal- 
isation in  this  form.  As  a  consequence,  the  draft  Bill 
proposes  to  authorise  the  towns  and  communes  to  take  over 
transport  undertakings  in  their  respective  districts,  together 
with  works  for  the  supply  of  water,  light  and  power, 
pharmacies,  the  production,  provision,  and  storage  of  food 
products  and  luxuries,  the  erection  of  dwellings,  &c.  Cer- 
tain combinations  of  local  authorities — Communal  Unions, 
as  they  are  termed — have  already  existed  for  a  number  of 
years  past  for  the  joint  production  and  supply  of  gas  and 
electricity,  the  electricity  works  concerned  having  received 
the  name  of  overland  central  stations.  It  has  only  been 
possible  to  form  these  Communal  Unions  in  the  past  on  a 
unanimous  decision  of  all  the  local  authorities  concerned. 
Now,  however,  the  draft  Bill  proposes  that  such  combina- 
tions shall  be  constituted  in  the  future,  even  if  opposed  by 
.some  local  authorities,  if  one  or  several  communes  possess 
at  least  one  half  of  the  total  population  concerned,  or  if  the 
supervising  or  higher  authorities  make  such  a  recommenda- 
tion. The  monopoly  right  is  also  to  prevail  in  the  case  of 
undertakings  for  the  establishment  of  which  the  communes 
have  granted  concessions  which  have  not  yet  expired. 

The  new  problems  which  will  arise  from  the  projected 
law  will  render  necessary  a  fundamental  alteration  in  the 
law  of  expropriation,  and  the  Socialisation  Commission 
considers  it  to  be  essential  for  a  uniform  law  for  the  whole 
of  the  country  to  be  prepared  in  relation  to  the  expro- 
priation of  property.  Until  such  a  law  has  been  passed,  it 
is  held  that  the  States  individually  should  legislate  in  the 
direction  that  expropriation  should  take  place  on  the  basis 
of  the  common  value,  that  is  to  say,  the  normal  trade  value, 
and  not  according  to  the  full  value  which  has  had  to  be 
paid  hitherto.  The  full  value  is  interpreted  to  be  the 
speculative  value  which  includes  all  future  possibilities. 
Apparently  this  means  that  the  undertakings  would  be 
taken  over  at  a  valuation  made  on  behalf  of  the  communes, 
and  without  any  compensation  for  goodwill.  The 
appreciation  which  some  undertakings  have  experienced 
during  the  war  is  to  be  left  out  of  consideration  in 
arriving  at  the  compensation  to  be  paid,  and  the  monetary 
value  of  the  "  advantages  arising  to  the  owners  through 
the  expropriation  "  is  to  be  deducted  from  the  total  amount 
to  be  paid.  By  a  coincidence  it  was  reported  on  the 
following  day  (March  20th)  that  the  Republican  Cabinet 
had  decided  the  previous  day  to  commission  the  Economic 
Board  to  prepare  a  bill  to  bring  about  the  Socialisation  of 
the  gas  and  electricity  works,  and  the  tramways. 
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FAULT    LOCALISING:    A    FEW    HINTS. 


\ 


Bv     H.     BUJAMA. 


Although  the  majority  of  maiiisraen  agree  that  fault 
localisation  in  theory  is  simple,  the  use  of  fault-localising 
sets  is  often  dispensed  with,  and  sets  are  labelled  as  inaccurate 
through  some  trifling  error  in  calculation  or  faulty  connec- 
tion in  the  testing  set — more  often  the  latter  defect.  The  old 
method  of  cutting  and  testing  a  faulty  cable  requires  so 
little  brainwork,  and  the  rapidity  with  which  the  repair 
has  to  be  effected  plays  so  great  a  part  in  mains  tests,  that 
engineers  are  apt  to  think  that  the  actual  manual  work  is 
speedier  than  what  appears  to  an  outsider  a  comparatively 
simple  test.  Then  again,  one  fiuds  oneself  up  against  an 
entirely  different  proposition  to  laboratory  tests,  weather 
conditions  and  public  interest  being  excluded  ;  one  has  still  to 
consider  the  gang  of  men  wating  until  one's  deductions  are 
complete,  and  the  risk  of  some  detail  cropping  up,  hitherto 
unforeseen,  that  would  give  a  faulty  measurement.  All 
these  things  weigh  against  the  use  of  fault  locaters,  and  we 

BRIDGING 

PIECE 


Fig.  1. — Double-slide  Wire  Bridge. 

come  to  the  conclusion  that  what  is  required  is  a  simple, 
accurate,  and  quick  means  of  fault  localising,  and  some 
means  whereby  one  can  keep  one's  hand  in,  in  quiet  times. 
I  have  known  mainsmen  who  appear  to  think  that  the  only 
means  of  trying  a  new  set  is  to  wait  until  a  cable  breaks 
down,  and  when  a  main  does  actually  place  itself  at  their 
disposal  for  that  purpose,  they  lind  that  their  anxiety  to 
get  the  job  through  is  greater  than  their  interest  in  the 
accuracy  of  the  new  set. 

I  myself,  some  time  ago,  was  faced  with  the  same 
problem,  and  I  got  over  the  difficulty  by  constructing  a 
double-slide  wire  bridge,  as  shown  in  fig.  1  ;  by  this  means 
I  was  able  to  imitate  the  majority  of  faults  that  mainsmen 
are   troubled   with.     By   using    the    bridging    piece    and 


MURRAY     LOOP     TEST 


i  QO    t  Fig.  2. — CoNTiECTioNs  FOE  Murray  Loop  Test. 


attachmg  a  wire  to  a  measured  length  along  one  slide  wire 
for  use  as  an  assumed  earth,  any  loop  lest  or  fall  ol' 
potential  test  can  be  tried.  By  this  means  one  is  not  only 
able  to  check  the  accuracy  of  one's  set,  but  one  is  al.so 
able  to  acquire  quickness  and  precision  in  the  use  of  it. 

"With  the  usual  bridge  tests  the  trouble  always  met  with 
is  the  resistance  of  leads  and  connections,  and  unless  this 
point  is  thoroughly  understood  before  commencing  tests 
considerable  errors  are  likely  to  be  incurred. 

In  the  Hurray  loop  test,  errors  due  to  leads  can  be 
reduced  to  a  minute  degree  by  connecting  the  galvanometci- 
leads  as  shown  in  fig.  2,  and  using  leads  of  equal  resistance 
to  connect  the  calile  to  the  bridge ;  this  leaves  the  leads  as  an 
addition  to  each  side  of  the  slide  wire,  and  thus  if  they  are  of 
equal  resistance  the  point  of  balance  is  not  affected.  A 
good  many  sets  are  made  where  the  galvanometer  is  cou- 
nected  across  the  bridge,  and  in  these  sets  an  unwieldy 
formula  is  given  to  convert  the  resistance  of  the  leads  into 


equivalent  lengths  of  cable.  In  my  opinion,  there  is 
nothing  better  for  quick  and  accurate  tests  than  the  ilurray 
bridge,  and  combined  with  the  usual  switch  for  inter- 
changing battery  and  galvanometer  it  is  very  largely  used. 
The  other  bridge  test,  the  Yarley  bridsre,  is  not  so  widely 
known,  and  is  not  made  up  in  any  form  suitable  for  low- 
resistance  cable  tests  ;  for  long  lengths  of  k.h.t.  or  hitib- 
resistance  lines  it  is  more  suitable  than  the  Murray  bridge, 
but  it  is  open  to  a  larger  error  due  to  resistance  of  leads, 
and  usually  the  correction  necessary  to  counteract  this 
defect  forms  a  large  part  of  the  test.  But  even  with  this 
bridge  this  error  can  'oe  cancelled  by  keeping  the  ratio  arms 
ajl)  =  1,  as  in  fig.  3.  Calling  the  resistance  of  the  leads  //, 
and  making  them  of  equal  resistance,  we  get — 
ajb  =  (n  +  1/  +  x)l(i/  +  h  -  .-r). 

If  a  It  =  1,  then — 

X  =  }y  (l  —  r).     l  =  total  resistance  of  loop. 

.(•  being  in  ohms,  it  is  necessary  to  know  the  resistance  of 
the  cable  before  the  length  to  the  fault  can  be  obtained.  Another 
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Fig.  3. — Connections  foe  Varley  Loop  Test. 

advantage  of  the  Varley  bridge  is  that  its  usefulness  is  not 

confined  to  earths  only.     This  form  of  bridge  can  also  be 

used  for  locating  short  circuits,  the  procedure  being  to  take  the 

resistance  of  the  short,  as  in  Xo.  1,  fig.  4  ;  call  this  resistance 

R  =  jr  +  1/  +  z,  now  reconnect  as  in  No.  2,  fig.  4,  then — 

ajb  =  (R,  -f-  x)l(!/  +  z), 

and  ./;  =  (aR  —  b  Ri)j{a  +  b.) 

As  in  the  case  of  the  earth  test,  if  ajb  =  1,  the  resistances 


VARLEY    LOOP     SHORT-CIRCUIT    TEST 


£    ^     "^l/  EARTH 

T 

EARTH 

Fig.  4. — Connections  for  Varley  Loop  Short-circuit  Test 

of  the  leads,  provided  they  are  equal,  cancel   out,  and  we 
are  left  with  the  practically  simple  formula — 
r  =  i  (r  —  R|). 

This  X  is  also  in  ohms,  and  it  is  necessary  either  to  refer 
to  a  previous  test  record,  or  else  obtain  the  resistance  from 
makers'  catalogues. 

I  am  of  the  opinion  that  Varley  loop  sets  would  be  more 
used,  if  it  were  not  for  the  fact  that  makers  do  not  make  the 
third  arm  of  sufficiently  low  resistance,  so  that  one  could 
test  low-resistance  cables,  by  using  a  one-to-one  ratio  on 
the  ratio  arms.     This  would  mean  that  for  low-resistance 
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cables,  running,  say,  to  O'l  ohm  for  the  complete  loop,  it 
would  be  necessary  to  have  a  third  arm  divided  up  into 
0"00l  sections;  that  would  mean  one  ten-contact  unit  of 
O'Ol  ohm  per  contact,  and  another  of  O'OOl  ohm  per  contact, 
making  a  minimum  of  O'OOl  ohm,  and  a  maximum  (f! 
ohm  in  the  third  arm.  The  secret  of  accuracy  of  all  bridge 
tests  is  to  get  all  the  arms  of  nearly  equal  resistance,  and 
for  low-resistance  tests  to  use  low-resistance  galvanometers 
and  low  voltages. 

I  suppose  one  of  the  most  difficult  faults  that  a  mains 
engineer  comes  up  against  is  the  case  of  a  short  where  the 
cable  has  also  gone  to  earth,  for  unless  he  has  a  loop  cable 
handy,  or  is  able  to  run  an  artificial  loop,  there  is  no  well- 
known  test  that  will  satisfy  him.  I  have  found  that  this 
kind  of  fault  can  be  dealt  with  fairly  well  by  taking  two 
ordinary  resistance  tests,  one  at  either  end  of  the  faulty  cable. 
Then  if  the  resistance  of  the  short  =  z,  fig.  5 — 

R  =  2  a  +  s, 
Ri  =  2  /;  -I-  z. 

Then  we  can  cancel  out  the  resistance  of  the  short  z,  and 
leave — 

2«  —  2J  =  R  —  R,. 

If  total  resistance  of  faulty  cable  =  .r, 
then  -2  a  +  2  h  =  t, 


RXTRAS    IN    ENQINEERINQ     CONTRACTS: 
AN    IMPORTANT    DECISION. 


and 


R  —  E,  =    —i  I,  -^.   .r, 

/;  =  ^  (Ri  —  R  -1-  x)  ohms. 


I  do  not  consider  this  anything  like  as  good  as  the 
previous  tests,  but  failing  other  means,  it  certainly  is  a 
good  last  resource,  and  with  proper  attention  to  obtaining 
good  connections,  and  deducting  the  resistance  of  leads  from 
tests,  it  is  workable.  There  is  one  serious  drawback  due  to 
the  resistance  of  the  short  circuit  varying  between  tests,  but 
by  rechecking  tests  at  either  end,  this  can  be  verified. 

A  good  deal  of  thought  is  necessary  to  obtain  the  right 
kind  of  set  for  the  job,  for  where  the  Murray  loop  test  is 
capable  of  great  accuracy  on  short  lengths  of  low-tension 
cable,  the  Varley  loop  is  lietter  suited  for  long  lengths  of 


high-resistance  or  e.h.t.  lines.  Again,  where  1  per  cent. 
error  in  a  5-mile  line  represents  88  yards,  the  same  per- 
centage error  in  200  yards  only  represents  2  yards,  which 
means  that  in  short-distance  tests  accuracy  is  not  so  im- 
portant. Then,  again,  there  has  to  be  considered  the  value  of 
the  resistance  of  the  fault ;  for  while  in  e.h.t.  lines  it  might 
be  necessary  to  localise  a  fault  of  20,000  ohms  to  earth,  it  is 
unlikely  on  low-tension  cables  that  one  would  have  to  deal 
with  a  higher  resistance  than  a  few  ohms.  "What  usually 
outweighs  all  these  points  in  the  selection  of  any  set  is  the 
price  of  the  set,  the  Murray  loop  sets  being  considerably 
cheaper  than  Varley  loop  sets  ;  but  however  expensive  a  set 
might  be,  with  proper  attention  to  the  details  mentioned, 
and  time  given  to  obtaining  precision  by  the  use  of  the 
double-slide  wire  bridge,  it  would  require  a  saving  of  only 
a  small  amount  of  expensive  navvy  work  to  repay  the  cost 
of  the  set. 


Employment  of  British  Labour  Overseas. — The  Minister 

of  Labour  informs  the  Department  of  Overseas  Trade  that 
numerous  inquiries  are  received  in  the  Employment  Department  of 
the  Ministry  from  individual  workmen  and  from  Trade  Unions  as 
to  the  conditions  and  manner  of  obtaining'  employment  abroad. 
The  Minister  understands  that  the  work  of  reconstruction  oa  the 
Continent  will  be  controlled  by  the  Governments  of  the  countries 
concerned  ;  but  it  is  probable  that  British  firms  will  be  atforded  an 
opportunity  of  participating.  The  Minister  would  be  glad  to  be 
informed  from  time  to  time  of  contractors  who  may  be  expected  to 
employ  British  workmen  abroad,  and  the  type  of  work  upon  which 
they  will  be  engaged,  in  order  that  workmen  who  wish  to  obtain 
Buch  work  may  be  put  in  touch  with  the  contractors. — Board  of 
Tiiiile  Jourruii. 


[by  our  legal  contributor.] 

The  case  of  Xott  /■.  The  Mayor,  kc,  of  Cardiff,  in  whicli 
the  House  of  Lords  recently  gave  judgment  reversing  the 
decision  of  the  Court  of  Appeal,  decided  certain  questions 
of  very  great  importance  to  all  who  are  concerned  with 
contracts  for  works. 

It  is  important  for  two  reasons — first,  because  it 
involved  the  discussion  of  a  vital  point  which  arises  upon 
a  form  of  contract  in  common  use,  and  in  the  second  place 
it  appears  to  establish  quite  a  new  principle — or  to 
establish  a  point  which,  so  far  as  the  writer  is  aware,  is  not 
covered  by  judicial  authority. 

The  material  facts  may  be  very  briefly  stated.  In  1910 
the  Cardiff  Corporation  was  minded  to  contract  a  reservoir, 
and  entered  into  a  contract  with  that  object.  The  con- 
tractor undertook  to  complete  the  works  according  to  a 
specification  in  the  usual  way.  There  was  a  large  sum 
involved — the  contract  price  was  £201,077  7s.  4d.  The 
dispute  arose  about  a  claim  for  extras  which  was  eventually 
referred  to  arbitration.  The  Corporation  declined  to  admit 
the  claim,  on  the  ground  that  the  engineer  had  given  no 
certificate  in  writing  as  required  by  the  contract.  An 
arbitrator  found  for  the  contractor,  awarding  him  £11,933, 
but  stated  his  finding  in  such  a  way  that  it  could  be 
reviewed  by  the  Court.  Eventually  it  reached  the  House 
of  Lords,  when  the  arbitrator's  decision  was  upheld. 

This  being  a  brief  outline  of  the  facts,  it  is  desirable  to 
look  at  the  matter  a  little  more  closely.  It  was  common 
ground  (1)  that  in  order  to  justify  a  claim  for  extras,  the 
certificate  of  the  engineer  was  a  condition  precedent ;  (2) 
that  in  the  present  case  no  certificate  had  been  given. 
How,  then,  was  the  contractor  able  to  substantiate  his 
claim  ? 

The  contract  expressly  provides  (by  Clause  3)  that  "  no 
extra  charges  in  respect  of  extra  work  or  works  will  be 
allowed  unless  they  are  clearly  outside  the  spirit  and  meaning 
of  the  specification,  nor  unless  such  works  shall  have  been 
ordered  in  writing  by  the  engineer."  Then  there  was  an 
arbitration  clause,  which  was  substantially  the  same  as  that 
which  appears  in  the  common  forms  of  contract.  The 
material  words  are  : — "  In  case  any  dispute  or  difference 
shall  arise  between  the  Corporation  or  the  engineer  on  their 
behalf  and  the  contractor,  either  during  the  progress  of  the 
works  or  after  the  determination,  abandonment,  or  breach  of 
the  contract  .  .  .  as  to  any  objection  by  the  contractor 
to  any  certificate,  finding,  decision,  requisition,  or  opinion 
of  the  engineer,  then  either  party  shall  forthwith  give  to  the 
other  notice  of  such  dispute  .  .  .  and  it  shall  be 
I'eferred  to     .     .     .     arbitration." 

The  clause  goes  on  to  provide  that  in  the  event  of  the 
parties  not  agreeing  to  arbitrate,  the  arbitrator  may  decide 
whether  the  dispute  or  difference  shall  be  immediately 
determined,  or  whether  it  shall  await  the  completion  of  the 
work. 

Another  clause  provides  : — "  It  is  to  be  distinctly  under- 
stood that  the  Corporation  shall  not  be  liable  to  the 
payment  of  any  charge  in  respect  of  such  additions,  alter- 
ations, or  deviations,  unless  the  instruction  for  the  perform- 
ance of  the  same  shall  have  been  given  in  writiny  by  the 
engineer,  with  other  ancillary  provisions  for  the  protection 
of  the  Corporation." 

Disputes  arose  at  an  early  stage.  The  engineer  gave 
various  orders,  which  the  contractor  said  involved  the  exe- 
cution of  extra  work,  while  the  engineer  said  they  were, 
covered  by  contract  prices,  and  the  Corporation  took  the 
point  that  in  any  event  the  absence  of  a  certificate  was  fatal 
to  the  claim  of  the  cbntractor.  The  Arbitrator  found  as 
facts  that  the  resident  engineer,  with  the  concurrence  of  the 
engineer,  improperly  requested  the  contractor  not  to  make 
claims  for  extra  work  under  Clause  ;'>  (supra )  ;  that  the 
engineer  required  the  contractor,  without  extra  payment,  to 
execute  work  and  supply  materials  extra  to  the  contract ; 
that  the  contractor  objected  to  such  requirements  ;  that 
disputes  arose  which  the  engineer  decided  against  the  con- 
tractor ;  and  that  he  improperly  refused   to  give  written 


434 


THE    ELECTRICAL    REVIEW.     [Voi.  sj.  no.  2,ifio,  April  i8,  191... 


instructions  in  respect  of  work  which  the  Arbitrator  said 
was  extra. 

The  Lord  Chancellor,  in  the  conree  of  his  judfiment, 
pointed  out  that  the  dispute  really  turned  on  the  meaning 
of  Clause  128,  as  to  which  he  said  : — "  The  effect  of  this 
clause  with  regard  to  a  dispute  as  to  the  refusal  of  the 
engineer  to  give  an  order  in  writing  for  any  item  as  an 
extra  is,  in  my  opinion,  this  :  The  clause  provides  for  any 
dispute  on  such  a  point  being  arbitrated  at  once,  if  it  is 
decided  on  a  preliminary  arbitration  that  it  ought  to  be 
decided  at  once.  If  the  arbitration  is  forthwith  held,  it 
appears  to  me  that  the  award  by  the  Arbitrator  that  the 
item  in  disput^e  is  an  extra,  and  therefore  ought  to  have 
been  ordered  in  writing,  takes  the  place  of  the  order  in 
writing.  The  arbitration  is  an  appeal  from  the  refusal  by 
the  engineer  to  give  such  an  order,  and  the  meaning  of  the 
provision  is  that  in  that  case  the  contractor  may  go  on  with 
the  work,  relying  on  the  interim  award  as  putting  him  in 
the  same  position  as  if  the  engineer  had  given  an  order  in 
writing. 

"  <)n  the  other  hand,  on  the  preliminary  arbitration  it 
may  be  determined  that  the  decision  shall  await  the  com- 
pletion of  the  work.  What  the  contract  contemplates  is  an 
order  in  writing  before  any  extra  work  is  done  ;  and  if  the 
arbitration  stands  over,  either  as  the  result  of  a  preliminary 
arbitration  or  by  consent,  till,  the  conipletion  of  the  works,  it 
seems  to  me  that  the  meaning  of  CI.  128  is  that  the 
award  then  to  be  made,  if  in  favour  of  the  contractor,  shall 
have  the  same  effect  as  if  an  order  in  writing  had  been 
given.  This  is  indeed  an  a  fortiori  case  as  compared  with 
the  case  of  arbitration  before  the  work  had  been  done." 

Applying  that  principle  to  the  case  before  him.  Lord 
Finlay  pointed  out  that  the  arbitrator  had  found,  a.s  a 
fact,  that  there  were  disputes  as  to  whether  certain  items 
were  extras,  and  that  those  disputes  were  allowed  to  stand 
over  by  agreement.  Those  disputes  were  settled  by  the 
arbitrator  in  favour  of  the  contractor. 

He  also  pointed  out  that  the  Corporation  had  relied  on 
a  clause  in  the  contract  which  provided  that  any  instructions 
given  verbally  were  to  be  deemed  as  instructions  for  the 
proper  execution  of  the  works  not  involving  extra  charges. 
Dealing  with  this  he  said  :  "  The  dispute  that  arose  was 
whether  the  engineer  was  entitled  to  give  merely  verbal 
orders  in  respect  of  these  items.  It  is  an  appeal  from  the 
decision  of  the  engineer,  and  if  the  contractor  succeeds,  he 
must  be  in  the  same  position  as  if  the  engineer  had  given 
the  order." 

The  other  members  of  the  Court  (with  the  exception  of 
Lord  Sumner)  delivered  judgments  agreeing  that  the 
appeal  should  be  allowed,  and  in  the  result  the  contriwtor 
had  j  rfdgment. 

Thus  it  has  been  decided,  and,  so  far  as  my  knowledge 
extends,  decided  for  the  first  time,  that  the  refusal  of  an 
engineer  to  grant  a  written  order,  may  (even  in  the  absence 
of  fraud  or  conduct  which  is  improper  in  the  legal  sense) 
be  reviewed  by  an  arbitrator.  How  far  is  this  a  principle 
of  general  application  ?  That  question  can  best  be 
answered  by  inquiring  whether  it  would  apply  in  a  case 
where  the  parties  were  bound  by  the  ordinary  form  of 
contract. 

That  form  {e.(j.,  the  R.I.B.A.  form)  usually  provides 
that  subject  to  certain  exceptions  "  in  case  any  dispute  or 
difference  shall  arise  between  the  employer  or  the  architect 
on  his  behalf,  and  the  contractor  either  during  the  progress 
of  the  works  or  after  the  determination,  abandonment,  or 
breach  of  the  contract  as  to  ...  .  any  matter  or  thing 
arising  thereunder,"  the  same  shall  be  referred  to 
arbitration. 

Xow,  it  is  very  usual  to  provide  that  extras  must  be 
ordered  in  writing  ;  but  if  there  is  a  dispute  between  the 
architect  (or  engineer)  and  the  builder  (or  contractor)  as  to 
whether  a  particular  piece  of  work  is  an  extra,  it  seems 
clear  that  upon  the  authority  of  ^'ott's  case,  this  could  be  re- 
ferred to  arbitration.  In  a  legal  text- book  published  in  1 9 1 3,' 
the  following  opinion  was  expressed  : — "  Suppose  there  is  a 
dispute  as  to  whether  a  particular  piece  of  work  ordered  to 
be  done  is  extra  or  not,  the  contractor  should  at  once  give 
notice  in  writing  that  the  question  is  in  dispute." 

*The  "  National  Form  of  Building  Contract,"  by  Valentine  Ball 
and  Hope,  at  p.  68. 


To  sum  up,  a  general  conclusion  which  may  legitimately 
he  drawn  from  the  case  under  notice  is  that,  no  matter  how 
stringent  the  provisions  of  a  contract  may  be  in  the  direc- 
tion of  providing  for  written  ordera  for  extras,  the  decision 
of  the  engineer  not  to  give  a  written  order  may  be  reviewed 
by  arbitration. 

This  is  an  important  and  far-reaching  result ;  and  it  is 
difficult  to  see  how  it  can  be  avoided  in  any  future  con- 
tracts, unless  contractors  are  willing  to  allow  the  question 
"  extra  or  not "  to  be  submitted  to  the  final  decision  of  the 
engineer. 

It  is  very  common  for  certain  ([uestions  to  be  finally  decided 
by  the  engineer — c.//.,  a  question  as  to  discrepancy  in  the 
drawings  or  the  removal  of  improper  materials — but  there 
is  no  form  of  contract  in  common  use  whereby  contractors 
have  submitted  to  be  bound  hand  and  foot  by  the  decision 
of  the  engineer  as  to  what  is  or  is  not  an  extra.  If  by 
refusing  to  give  a  written  order  the  engineer  could,  in 
effect,  secure  to  himself  the  right  to  decide  this  question,  u 
reference  to  arbitration  would  be  without  any  salue — inas- 
much a.s  the  claim  of  the  contractor  would  immediately  lie 
met  by  the  answer.  "  You  have  no  written  order." 


NOTES     FROM     CANADA. 


[from   our   SPECIAIf  CORRESPONDENT.] 


The  daily  papers  here  recently  reported  that  it  was  probable 
that,  with  the  return  of  Peace,  the  idea  of  utilising  the 
power  of  the  tides  at_Qape  Split,  on  the  Minas  Channel,  a 
branch  of  the  Bay  of  ^indy,  would  be  revived.  It  is  said 
that  the  project  was  firet  undertaken  by  Dr.  George  B. 
Cutten,  president  of  Acadia  College,  Wolfville,  Xova 
Scotia,  and  Prof.  Pi.  P.  Clarkson,  an  American  professor  of 
engineering  at  Acadia,  and  that  it  has  been  endorsed,  both 
from  the  engineering  and  commercial  standpoints,  by  a  New 
York  firm  of  consulting  engineers. 

At  the  spot  referred  to  above,  the  tide  rises  from  35  to 
Ab  ft.,  and  runs  with  remarkable  rapidity  :  a  test  of  the 
plant  which  it  is  proposed  to  use  is  reported  to  have  been 
made  last  year  by  the  chairman  of  the  American  Society  of 
Mechanical  Engineers.  An  initial  development  of  .'>,()()() 
electrical  h.p.  is  proposed,  but  it  is  estimated,  apparently, 
that  much  more  than  this  can  ultimately  be  generated. 

Two  gentlemen  (Messrs.  E.  T.  Brqndon  and  K.  V. 
Buchanan)  recently  left  Canada  to  visit  several  EurofK-an 
countries  on  behalf  of  the  Hydro-Electric  Power  Commis- 
sion of  C)ntario. 

The  writer  has  reason  to  believe  that  this  Commission  is, 
other  things  being  equal,  favourably  disposed  towards  doing 
business  with  Great  Britain,  and,  as  it  is  probably  the 
largest  piirchaser  of  electrical  supplies  in  the  world,  oppor- 
'tunities  of  secu'riBsfarfavcruriible  tyusiiiess  connection  with 
this  body  should  not  be  ignored.  The  Commission  buys 
all  kinds  of  electrical  goods  in  bulk,  and  sells  them  to  the 
municipalities,  and  its  requirements  in  the  way  of  trans- 
formera,  switchgear,  electricity  meters,  high-tension  insu- 
lators, &c.,  are  very  large,  and  are  steadily  on  the  increase. 
It  is  natural  that  a  supply  authority  serving  territory  about 
the  size  of  England,  and  meeting  the  electrical  needs  of  a 
population  of  over  a  million  persons,  needs  supplies  on  a  big 
scale. 

Several  American  firms  here  are  making  great  efforts  to 
.sell  farm-lighting  sets,  and  they  have  apparently  met  with 
a  good  measure  of  success  ;  the  sets  consist  of  a  low-voltage 
(about  20  volts)  generator,  driven  by  a  gasoline  engine,  and 
this  luiit  charges  a  battery  which  is  part  of  the  complete  set. 

The  Imperial  Trade  Commissioner  at  Toronto  recently 
reported  that  disappointment  is  expressed  locally  that 
arrangements  are  not  more  generally  being  made  for 
selling  organisations  here.  (This  was  in  reference  to 
British  manufacturers  generally.)  He  added  that  their 
princip^  competitors  had  already  taken  steps  in  this 
direction. 

The  writer  recently  approached  one  of  the  professors  of 
Toronto  University,  on  the  .subject  of  engineering  graduates 
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going  over  to  England  to  get  at  least  a  portion  of  their 
engineering  training  there.  This  is  a  matter  which  has 
been  advocated  several  times  in  these  notes — practically 
every  Canadian-born  engineer  is  an  American  engineer 
under  present  conditions  ;  he  knows  nothing,  and  cares 
little,  about  British  firms  or  British  methods,  as  a  rule. 

The  professor  referred  to  above  was  very  sympathetic 
.towards  this  idea,  and  went  so  far  as  w  mention  the  matter 
to  the  Council  of  the  University  ;  the  Council  apparently 
would  welcome  any  efforts  that  might  be  made  to  enable 
engineering  graduates  to  obtain  some  experience  in  England. 
It  is  believed  that  the  Council  would  willingly  recommend 
some  of  its  best  graduates  to  English  firms,  and  it  is 
more  than  likely  that  McGill  University  at  Montreal 
would  be  favourable  to  such  a  policy,  although  no  definite 
information  has  been  obtained. 

The  idea  of  the  writer  is  that  it  should  be  made  easy 
for  engineering  graduates  to  go  to  Britain  and  get  some 
training  there.  There  is  no  doubt  that  the  influence  of  a 
native-born  Canadian  engineer,  with  strong  leanings  towards 
Britain,  due  to  a  familiarity  with  the  country,  its  people, 
its  methods,  and  its  splendid  engineering  works,  would  be 
greater  than  that  of  the  British  engineer  who  comes  out 
here.  At  the  same  time,  the  engineering  works  at  home 
should  familiarise  themselves  with  conditions  and  require- 
ments over  here  as  much  as  possible  ;  the  employment  of 
a  few  men  who  had  had  several  years  of  experience  in  this 
country  would  probably  be  an  advantage. 

Is  this  not  a  matter  which  the  B.E.A.M.A.  might 
consider  ? 

The  Canadian  National  Exhibition  will,  as  usual,  be  open 
for  two  weeks  in  August  and  September. 

This  is  an  exhibition  which  has  been  held  annually  at 
Toronto  since  the  year  187'.t ;  it  has  grown  steadily  in 
popularity,  and  during  the  last  few  years  almost  a  million 
people  have  visited  it  each  year,  coming  from  all  parts  of 
Canada  and  the  United  States. 

Exhibits  shown  undoubtedly  have  an  effect  over  a  very 
wide  field,  which  embraces  a  very  large  potential  market. 

The  writer  has  for  several  years  held  the  opinion  that 
'G-reat  Britain  should  be  particularly  well  represented  at  this 
exhibition. 

The  following  extracts  from  the  Reports  of  the  Dominions' 
Royal  Commission,  which  sat  in  Canada  in  the  early  part  of 
1917,  are  worth  quoting  at  length  now  that  the  world  is 


striving  to  return  to  normal  conditions,  a.s  they  have  special 
reference  to  this  subject : — 

Extracts  from  Fifth  Interim  Report  of  the  Dominions' 
Royal  Commission. 

We  received  evidence  from  several  quarters  in  Canada  with 
regard  to  exhibitions.  There  is  a  general  agreement  that  the 
Toronto  Exhibition,  which  has  been  held  annually  since  1879,  has 
proved  itself  to  be  well  worthy  of  support.  Covering  some  16.t 
acres,  and  pnssessing  permanent  buildings,  which  are  worth 
about  $3,000,000,  it  is  practically  self-supporting,  and  is  able  to 
give  about  SIS, 000  per  annum  in  prizes  for  live  stock,  no  other 
money  prizes  being  awarded.  In  recent  years  nearly  a  million 
visitors  have  attended  in  the  fortnight,  during  which  the  Exhibi- 
tion is  open,  and  by  their  entrance  fees  pay  practically  all  costs. 
No  floor  charge  is  made,  but  a  small  fee  is  levied  for  show  cases. 

For  some  years  eilorts  have  been  made  to  induce  your  Majesty's 
Government  to  erect  a  permanent  building  sufficiently  large  to 
admit  of  an  adequate  display  of  the  produce  and  manufactures  of 
the  United  Kingdom  ;  but  hitherto  these  requests  have  been  with- 
out result.  As  this  Exhibition  has  justified  its  existence  by  the 
large  numbers  of  visitors  who  patronise  it,  and  by  the  approval 
and  co-operation  accorded  to  it  by  the  Dominion  and  Provincial 
Governments,  the  Manufacturers'  Association  of  Canada,  and  the 
Boards  of  Trade,  we  consider  that  a  grant  might  well  be  made, 
so  as  to  show  United  Kingdom  goods  in  a  leading  centre  in 
Canada,  where  the  produce  and  manufactures  of  the  United  States 
are  now  given  undue  prominence  compared  with  those  of  Canada's 
Mother  Country. 

The  reports  were  signed  by  Lord  D'Abemon,  chairman  ; 
Sir  H.  Rider  Haggard;  Mr.  T.  Garnett ;  Mr.  W.  Lorimer  ; 
Mr.  J.  Tatlow  ;  Sir  Alfred  Bateman  ;  Sir  George  Foster 
(Canada)  :  Mr.  J.  R.  Sinclair  (New  Zealand) :  Sir  J.  ^Y.  S. 
Langerman  (South  Africa) ;  and  Sir  Edgar  Bowring 
(Newfoundland). 

It  is  not  clear  from  the  above  extracts  what  kind  of  an 
exhibition  this  is,  but  it  may  be  stated  that  besides 
agricultural,  mining,  and  forest  products  of  all  kinds,  there 
are  shown  all  varieties  of  manufactured  goods,  including 
electric  fittings  and  accessories,  motors  and  appliances, 
telephones,  lamps,  besides  electrical  accessories  for  motor- 
cars, i&c. ;  there  are  also  many  different  kinds  of  machinery 
in  actual  operation,  many  of  them  motor  driven,  in  fact,  it 
js  like  a  very  good  sample  of  its  kind  that  one  might  see 
in  Great  Britain. 

A  British  Isles  building,  with  suitable  exhibits,  would  be 
sure  to  attract  a  great  deal  of  attention,  and  could  hardly 
fail  to  result  in  the  firms  of  the  "  old  country  "  becoming 
better  known  and  patronised,  especially  where  it  could  be 
shown  that  prices  were  reasonable. 


SOME     NOTES    ON     POWER-FACTOR     INDICATORS. 


By    Q.    W.    STUBBINGS. 


The  attention  that  has  been  given  in  recent  years  to  the 
regulation  of  the  power  factor  of  alternating-current  circuits 
has  brought  about  a  widely  increased  field  of  application  of 
the  power-factor  indicator.  The  use  of  this  instrument  is 
also  extending  in  test  rooms  for  alternating-current  meters. 
the  use  of  a  power-factor  meter  in  conjunction  with  a  phase- 
shifting  transformer  for  varying  the  phase  angle  of  the 
voltage  applied  to  the  pressure  circuit  of  the  meter  with 
respect  to  the  current  in  the  main  coils  being  extremely 
convenient  for  testing  meters  of  this  class.  The  principle 
of  action  of  a  powei'-factor  meter  is  by  no  means  as  obvious 
as  that  of  an  ammeter  or  a  wattmeter,  smd  a  few  words  on 
this  subject  may  be  of  interest  to  engineers  who  have  been 
unable  to  find  the  time  to  look  into  this  matter. 

The  power-factor  meter  is  an  instrument  of  which  the 
moving  system  has  no  control — that  is,  it  is  free  to  take  up 
any  position  when  disconnected,  apart  from  unavoidable 
friction.  In  the  single-phase  instrument  this  moving 
system  consists  of  two  coils  arranged  at  right  angles,  the 
planes  of  these  coils  intersecting  on  the  axis  of  rotation. 
Roth  these  coils  are  connected  across  the  supply  voltage  : 
the  one  in  series  with  a  non-inductive  resistance,  and  the. 
other  in  series  with  a  reactance.  The  moving  system  is 
placed  gymmetrically  between  two  coils  which  carry  the 
current  of  the  circuit.  If  the  voltage  at  any  instant  be 
^  cos  p/,  and  if  the  field  produced  by  each  of  the  coils  of 
the  moving  system  be  equal,-  the  combined  effect  of  these 
two  fields  will  be  to  produce  a  rotating  field  proportional  to 


the  voltage,  whose  angular  speed  is/>/.  In  the  diagram,  fig.  1, 
let  0  A  be  the  direction  of  the  field  due  to  the  current  coils, 
and  o  B  the  direction  of  the  axis  of  the  coil  of  the  moving 
system  connected  to  the  non-inductive  resistance  ;  it  is  clear 
that  if  at  any  instant  the  field  due  to  the  fixed  coil  is  pro- 
portional to  c  cos  (pt  —  4,),  the  angle  between  this  field 
and  the  rotating  field  will  be  jif  +  a,  where  a  is  the  angle 
ji  0  A.     The  torque  acting  upon  the  moving  system  will  be, 


therefore, '/ V  x  /<  c  cos  (pf  —  ^)  x  sin  (/)/  -I-  a).  As 
the  moving  system  is  without  control,  it  will  take  up  such 
a  position  that  the  average  value  of  this  torque  is  zero. 
This  condition  is  fulfilled  when  the  average  v3,lii=  M 
cos  (pt  —  ^)  sin  (pt  +  a)  is  zero. 

cos  {pt  —  4,)  sin  (pt  +  tt)  '^  sin  (/)('  —  .^  -f  a)  4 
sin  (<i>  +  a), 
the- average  value  of  which  is  eviflently  sin  {4,  +  a). 
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The  given  condition,  therefore,  becomes  sin  (rf,  +  a)  =  0, 
nr  tt  =  —  4>  :  the  angle  „,  measured  in  the  opposite  direi-,- 
f ion  to  that  of  the  rotation  of  the  field  due  to  the  moving 
system,  will,  therefore,  give  the  angle  of  lag.  It  is  easily 
seen  that  with  a  leadijig  current  the  condition  for  zero 
averagp  torque  is  «  =  </,,  the  deflection  of  the  pointer  being 
in  the  opposite  direction.  As  the  scale  of  the  instrument 
is  graduated  to  show  the  power  factor,  or  cos  ^.  the  law  of 
the  instrnment  will  give  an  open  scale  in  the  neighbourhood 
of  unity  power  factor. 

It  will  be  noticed  that  the  equation  sin  (,/,  +  a)  =  n  is 
also  satisfied  by  ^,  +  a  =  ~.  giving  „  =  7^  —  ,/,.  It  is 
easy  to  show  that  such  a  position  of  the  moving  system  is 
unstable.  Consider  the  moving  system  in  such  a  position 
displaced  by  a  small  angle  y3.  The  resulting  torque  will 
be  sin  (.y,  -f  ir  —  </>  +  /3)  =  —  sin  /J.  This  torque  is, 
therefore,  negative,  and  will  increase  the  angle  of  deflection 
/3,  till  tht!  moving  system  takes  up  a  positiun  represented 
by  a  =  -  <h. 

Power-factor  meters  for  balanced  two  or  three-phase 
circuits  can  be  constructed  on  lines  similar  to  single-phase 
instruments.  The  rotating  field  in  this  case  can.  however, 
be  obtained  from  the  actual  circuit  without  any  phase- 
splitting  device.  The  action  of  the  instrument  will  be 
precisely  similar  to  that  of  the  sinide-phasc  type. 

Three-phase  power-factor  meters  for  unbalanced  circuits 
have  three  current  coils,  carrying  currents  proportional  to 
the  line  currents,  symmetrically  arranged. 

The  resultant  magnetic  effect  of  these  three  coils  will  be 
to  produce  a  rotating  magnetic  field  which,  however,  will 
not  be  constant  in  magnitude  or  uniform  in  velocity.  The 
moving  system  will  produce  a  rotating  field  proportional  to 
the  voltage,  which  can  be  considered  as  constant  in  direction 
and  angular  velocity.  In  view  of  the  general  lack  of 
uniformity  of  the  field  due  to  the  current  coils,  it  will  be 
convenient  to  consider  the  instrument  as  a  combination  of 
three  single-phase  instruments.  The  average  torque  acting 
on  the  moving  system,  due  to  the  action  of  each  current 
coil,  will  be  proportional  to  c  v  sin  (({,  -t-  a).  The  total 
torque  will  therefore  be — 

K,  c,  V,  sin  (<^,  -I-  a)  -1-  Ki  c,  Vj  sin  (<^j  -!-  a) 

+   K,  CjVjSin  (ct>,  4-   a), 

Ci.  ^1.  <^i  ;  Cj,  Vj,  <^j ;  C3,  Vj,  <f,3  being  the  currents,  voltages, 
and  phase  angles  of  the  three  phases  respectively.  If 
v,  =  Vj  =  Vj,  this  can  be  written — 

K  V  {c,  sin  (<^j  -I-  a)  -I-  c,  sin  f,^,  +  ,/) 
+  C3sin(<i,3  -f  a)}, 
=  K  V  { (c,  sin  ,^1  -I-  c,  sin  <i,^  -f-  C3  sin  c^,)  cos  a  + 
(c,  cos  <^|  -f  Cj  cos  ({,,  +  C3  cos  <^,)  sin  a  ]  ■ 
This  expression  can  be  written  :  K  A'  {  m  cos  a  -f  n  sin  a  ] , 
and  equating  this  to  zero  gives  the  condition  for  equili- 
brium of  the  moving  system  :  M  cos  a  -I-   N  sin  a  =  0 
therefore  (Ji  cos  a  -I-  N  sin  aVv^  m-  -f  n-   =  0,  and  sin 
(tt  -I-  a)  =  0,  where  a  =  tan  ~'  Jt/x  ;  therefore  «  =  —  A , 
and  cos  a  =  (c,  cos  ,^,  -|-  c,  cos  <^2  +  c,  cosj/,^)/^  m^  -i-n'-. 
This  expression,  it  will  be  noticed,  differs  from  the  usually- 
accepted  definition  of  the  power  factor  of  an  unbalanced 
thi'ee-phase  circuit  as  being  the  ratio  of  the  watts  to  the 
voltamperes  or — 

(C,  cos  <^,  +  C,  COS  4,i  +  C3  cos  r/jj)  (r,  -f  a,  -f-  C3). 
It  has  also  been  proposed  to  define  the  power  factor  of  a 
three-phase  circuit  as  the  ratio  of  the  actual  watts  to  the 
maximum  watts  produced  by  relative  rotation  of  the 
current  and  voltage  vectors.  If  the  angle  of  rotation  of 
the  voltage  vectors  be  0,  the  Matts  produced  by  such  rota- 
tion will  be — 

C,  cos  (</,,  -f  6*)  +  I-.,  cos  (</j,  +  6)  +  c,  cos  (</,.,  -I-  0), 
.since  9  will  be  negative,  to  inc-rease  the  power  in  a  lagging 
circuit.     Differentiating:  this  expression  with  respect  to  f), 
and  equating  to  zero,  as  the  '■onditioii  for  maxiinnm  power 
wp  obtain — 

c,  sin  (,^1  -4-  ^)  +  c,  sin  (4,^  +  6)  +  c^  sm  (<^,  +  $)  =  0 
This  is  a  condition  precisely  similar  to  that  obtained  for  the 
equilibrium  of  the  moving  system  of  the  three-phase  power- 
factor  meter.     The  angular  deflection  of  this  instrument 
will  gi\'e  the  phasp  rotation  of  the  vnltago  vectors  required 


to  give  maximum  |x)wcr  in  the  circuit  since  ft  =  „,  atid 
the  condition  for  maxinniin  power  will  be  w  =  a  = 
—  tan"^'  jr'N  ;  the  power  factor  as  defined  will  then  be — 

C,  cos  (/>,    +    C.  cos  <^j   +   (.',  cos  (f), 

<•,  eOS  (^,   +   ay+~c7c08'(^„   +   a)   +^<'08 '(,/,,~+~,t)' 

The  denominator  of  this  fraction  can  be  written — 

(c,  cos  tf,^  +  c,  cos  ./,3  -I-  r,  cos  ,1,^)  cos  u  —  (c,  sin  4,^  + 
c,  sin  4,,  +  c,  sin  ^,)_sin  «  =  (c,  cos  ,/,,  -f-  r,  cos  4,,  ■+■ 
Cj  cos  .^s)  cos  A  +  ((\  sin  ,/,,  -|-  c.,  sin  ./,,  +  <'»  sin  ,/,,)  sin  a, 
where  A  =  tan  '  m/n 

=  (M-    +   .\^)/n/m-    +    X-   =    \/m-    +   N-'. 

The  expression  for  the  |)Ower  factor  becomes,  thei'dnii 

r^OS  ,/,,    +   Ca^  cos  ,/,.,   -I-    <:,  COs"^,  _    .    , 
n/    M-    +   N- 

Thc  cosine  of  the  angle  of  di!tlerLioii  of  the  ihree-pliase 
power  factor  indicator  will,  therefore,  indicate  the  |xi\M;r 
factor  as  defined  by  the  ratio  of  actual  watts  to  the  maximMm 
watts  jiroduced  by  rotating  the  \oltage  vectors  reiatixcly  to 
the  current  vectors. 


ELECTRIC-ARC    WHLDINO. 


At  Glasgow,  on  March  ISth,  Mr.  H.  M.  Sayer^'s  paper  on 
"  Regulations  for  Arc  Wedding  "  (an  absti'act  of  which  ap 
pejired  in  our  issue  of  December  •20th,  1918)  was  discussed 
before  the  ScorriSH  Centre  of  the  Institdtion  or  Electrical, 
Bnglneeks. 

Major  James  Caldwell,  who  opened  the  'hscussaou, 
fchowed  lantern  slides  descriptive  of  electric  weldmg  a/pplica- 
tions  both  in  this  ootmtry  and  in  America.  He  briefly  re- 
ferred to  recent  advancement  in  the  resistance  processes, 
more  particularly  the  development  in  joining  thick  pkite 
by  means  of  i>pot  welding.  For  this  pua'pose  it  bad' 
been  found  essential  to  provide  correct  current  pressure,  tinie_ 
interval,  and  tyi>e.  of  electrode.  For  this  pm-jxise  it  ba.if" 
been  detennined  even  greater  success  was  achieved  than 
m  the  joining  of  thin  sheet  metal  by  these  means.  It 
most  Important  that  operators  should  receive  intensive  bradn- 
mg,  and  thereafter  be  retained  as  welders  when  profideiit.  It 
was  now  possible  to  secure  successful  welding  of  any  class 
of  steel,  and  examples  of  alloys  so  treated  and  shown  at  the 
meeting  included  a  sample  of  the  welding  of  a  high-speed 
cutting  edge  on  a  mild  steel  tail  shank.  As  regaj'ds  electrio 
cutting  edge  on  a  mild-steel  tail  shank.  As  regards  electrio 
supply  conditions,  60  volts  on  open  circuit  with  D.c.  or  A.c. 
connected  through  a  resistance,  choking  coil,  or  constant-cur- 
rent transfomier  was  sufficdent.  There  was  no  notable 
difference  in  the  mechanical  characteristics  of  welds  made 
with  either  d.c.  or  a.c,  although  ceitain  electrodes  wejvj 
much  more  suitable  for  one  form  of  cmrent  than  othera. 
The  quantity  of  current  employed  in  making  a  weld  was  of 
great  importance.  Impoi-tant  results  were  obtained  with 
increased  cunent  provided  that  the  spee^  of  working  was 
greater,  although  more  expei-t  manipulation  was  required. 
With  the  extensive  application  of  electric  welding  to 
ship  coiistniction  it  was  considered  of  the  utmost  im- 
portance that  tlie  work  should  be  controlled,  not  only 
in  its  broad  outlines,  but  also  in  all  its  details,  by  men 
thoroughly  acquainted  with  the  factors  essential  to  success. 
On  the  other  hand,  in  order  to  extensively  employ  electrio 
welding  in  ship  work  it  might  be  necessary  to  cut  loose 
completely  from  many  of  the  traditions  of  conventional  prac- 
tice. Special  progress  would  therefore  be  obtained  in  a,  ship- 
yard specially  designed  and  equipped  to  employ  welding 
methods  wherever  these  had  been  demonstrated  to  be  the 
most  appropriate. 

Mr.  Flood  said  that  up  till  now  they  had  been  placed  ' 
more  or  le.ss  in  the  hands  of  hawkers  of  electrodes — people 
who  had  studied  the  subject  from  the  purely  electrode  point 
of  view.  It  wais  not  until  quite  recently  that  he  bad  found  a 
firm  of  electrode  makers  which  coidd  give  satisfactory  elec- : 
^trical  data  on  which  plant  could  be  ordered  as  an  efficient 
commercial  proixjsition.  He  felt  that  if  A.c.  welding  could  be 
developed  there  was  a  big  future  for  the  a.c.  side.  Far 
some  yeai's,  however,  it  wonid  probably  be  necessa.ry  to  n8& 
D.c.  owing  to  the  nature  of  the  work.  With  regard  to  rulefl 
and  regulations,  it  was  pifuiaturc  to  decide  anything  definite 
beyond  those  for  the  safety  of  the  operator.  There  they 
should  try  to  arrive  at  some  standard  recognised  protection 
for  the  eyes. 

Mr.  R.  B.  Mitchell  said  that  testing  electncally-welded  '> 
ships  after  completion  would  be  an  extremely  difficult  matter,  ^ 
and  he  did  not  think  that  the  petroleum  t^st  would  be  suffi-tj 
cient.  Single-phase  ?-^upply  from  three-phase  transfonnerfl' 
would  prove  quite  satisfactorv  in  most  cases  when  a  number  J 
of  welders  were  in  ii";;e,  and  there  was  no  reason  to  anticjp***: 
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t rouble  from  auy  slight  out-of -balance  which  might  occur. 
I'he  protection   of   the  operators'   eyes  might  be  easily  got 

I  iver,  but  it  was  more  difficult  to  safeguard  the  workers  in  the 
\  iciuity.  Some  sort  of  movable  enclosure  in  which  the 
\\eldor  would  work  might  be  provided.  He  agreed  that  the 
.  iiDiiitions  were  not  fiivourable  for  d.c.  supply  from  the  mains 
I'l  a  supply  undei-taking.    It  could  only  be  for  comparatively 

.iinall  requirements  that  such  a  supply  could  be  allowed,  whUo 
i>n  grounds  of  economy  it  would  not  be  worth  while  ex- 
cept for  occasional  work,  and  then  would  not  be  welcome 
to  the  supply  authorities  on  account  of  the  disturbance  to 
pressure  which  w-ould  be  caused.  Safeguards  must  be  intro- 
duced to  limit  the  cun-ent  on  striking  the  arc,  and  if  the 
work  itself  was  to  be  earthed,  the  B.  of  T.  would  require  to 
alter  its  rules,  but  this  difficulty  would  only  arise  when 
the  welding  current  was  taken  direct  from  a  supply  autho- 
rity's mains.  He  did  not  know  of  any  case  where  electric 
welding  ha-d  been  carried  out  regularly  without  the  introduc- 
tion of  a  motor  generator  or  transformer. 

Mr.  Serrod  said  that  electric  welding  had  rescued  the 
(.Uasgow  T.O.  tramways  department  from  a  predicament, 
('■astings  which  had  formerly  been  scrapped  were  sent  tfi 
the  welder,  and  made  as  good  as  new.  So  far  as  maintenance 
work  was  concerned,  electric  welding  would  be  a  valuable 
adjunct  to  any   big  concern. 

Mr.  A.  Page  said  it  seemed  that  the  only  justification  for 
talking  about  electric  welding  in  shipbuilding  was  that  it 
would  cheapen  construction.  The  shipbuilder  was  pre- 
sumably   not-    taking  up    thg>    matter    too    enthusiastically. 

IGiven    good    operators,    he    did    not    see.    why    they    should 

■not  soon  have  the  sanae  opinion  of  electric  welding  aa 
they  had  of  the  product  of  the  blacksmith.  When  power 
station  engineers  had  faced  the  load  for  electric  furnaces  he 
did  not  think  that  anything  put  on  their  mains  for  electilc 
welding  would  senously  affect  the  voltage. 

Major  Caldwell,  who  replied  on  behalf  of  the  author,  said 
that  in  Government  work  they  had  to  use  electrodes  that  were 
H.vailable,  as  they  could  not  stop  operations  and  start  a  tech- 
nical discussion  In  spare  time,  however,  they  carried  out 
tests,  and  satisfied  themselves  that  60  volts  with  any  elec- 
trode, and  with  any  cmTent  was  good  enough  to  give  satis- 
factory results  without  any  resistance  at  aU.  As  iiegards  a.c. 
they  had  to  consider  the  type  of  the  electrode,  and  the  more 
current  they  could  use  and  the  lower  the  voltage,  the  better 
the  weld.  For  testing,  several  attempts  had  been  made  to 
t^st  by  means  of  the  resistance  of  the  welded  |>aTts  and  also 
by  X-rays,  but  so  far  the  petrol  and  hammer  tests  were  the 
most  successful.  With  a  low  voltage  of,  say.  60  volts,  vLsual 
inspection  might  be  sufhcient.  For  the  protection  of  men  iti 
shipbuilding,  his  department  had  had  staging  erected  outside 
the  hull,  with  canvas  partitions  between  each  operator.  He 
suggested  the  advisabihty  of  instituting  investigations  into 
the  loss  of  metal  deposited,  which  he  found  on  experiment 
varied  from  1  to  40  per  cent.  In  repairs  electric  welding  had 
certainly  a  great  futirre.  As  to  labour,  the  shipyards  had  taken 
up  the  matter  to  a  certain  point,  but  it  broike  down  when 
they  came  to  labour.  They  had  over  1,(X)0  meti  at  electric, 
welding  during  the  war.  and  it  would  be  a  pity  if  they  could 
not  be  used  pending  the  training  of  others.  The  supply  of 
current  was  one  of  the  handica.ps  to  advancement  latterly. 


HYDRO-ELECTRIC     POWER     IN     CANADA. 


Rbpoeting  on  the  power  possibilities  of  the  St.  Lawrence 
River,  the  Consulting  Engineer  to  the  Commission  of  Con- 
servation of  Canada  says  tiiere  is  a  shortage  of  hydro-eleotiic 
povver  which  is  being  keenly  felt  both  in  Canada  and  the 
United  States,  and  strong  efforts  are  being  made  by  private 
interests  to  obtain  control  of  the  enormoualy  advantageous 
power  in,  and  adjacent  to,  the  intematioinal  boundary  waters. 

It  had  been  hoped  that  power  would  have  been  available 
from  the  large  development  at  the  Ccdara  Rapids  on  the  St. 
Lawrence  Rivor,  but  this  power,  aJthuugh  conveyed  through 
the  territory  of  the  municipalities  requiiing  power,  was  taken 
en  bloc  to  the  works  of  the  Aluminium  Co.  of  America, 
situated  at  Mas.'vena,  N.Y.  Notwithstanding  the  suggestion 
that  the  needs  of  Canadian  municipalities  might  be  suppUed 
by  power  brought  back  from  Massena  to  Canada,  this  has 
not  been  done,  but,  instead,  it  is  being  sold  to  municdpah- 
ties  in  the  northern  part  of  New  York  State.  Great  induss- 
trial  advantage  has  followed  the  utilisation  of  this  power 
generated  in  Canada  and  exported  to  the  United  States. 
There  is  vei-y  strong  opposition,  especially  throughout  On- 
tario, to  any  polic\'  which  pennits  the  c.xix>i-tat.ioii.  of  electrical 
energy  rerjuircd  for  use  in  Canada. 

.^  never  before,  the  public  interest  has  been  aroused  res 
Deeting  both  its  fuel  supply  and  its  increaising  dependence 
upon  hydro-electric  energy.  The  central  portion  of  Canada 
depends  upon  the  United  States  for  its  ooal,  and  war  oandi- 
'■.lons  are  diiving  home  to  Canadians  the  tremendous  gTa.vity 
of  their  position.  The.  extent  to  which  electrical  energv  will 
be  available  for  heating  has  been  much  over-rated.  Where 
'a^^u  .^^"^^^  ''^^  power  are  available  at  low  rates,  some  will 
doubtless  be  fo  used.  The  availability  of  such  power  aooermts 
-or  the  establishment  of  large  electrochemical  industries  at 
>'i»g3Ta  and  other  centres,  but  when  the  demand  for  power 
i"r    municipal    :iiirl    small    maniifncturing    purposes    become.^: 


more  urgent,  such  works  wiU  probably  be  forced  to  leavfi 
present  sites.  Manufacturers  and  others  who  are  ready  to 
iva.y  from  -50  to  KX)  dols.  per  electrical  horse-power  year  will 
not  readily  .submit  to  industiies  utdising  the  coveted  power 
at  rates  of  from  10  to  'D  dols.  per  horse-power. 

The  low-water  power  of  the  international  portion  of  the 
St.  JjawTence  River  is  estimated  at  about  aiO,000  h.p.,  oI 
which  Canada  is  entitled  to  one-ha.lf.  The  estimated  low- 
water  power  on  the  portion  of  the  river  which  lies  wholly 
within  Canada  would  be  about  1,400,000  h.p.  This  makes 
an '  estimated  total  for  Canada  of  1,800,000  continuous  H.?. 

The  Hydro-Electric  Power  Commission  of  Ontario^  by 
taking  into  consideration  the  diversity  factor,  can,  with  a 
ixjwer  capacity  of  '250,000  h.p.,  supply  contract  requirements 
of  320,000  H.P. ;  therefore,  assuming  such  a  basis  for  the  St. 
l;awrence  River  powers,  Canada's  1,800,000  h.p.  would  take 
care  of  a  powei"  demand  of  some  2,400,000  h.p. 

The  65,000  h.p.  now  being  exported  to  the  United  States 
from  the  Cedars  would,  if  retajned  in  Canada,  supply,  at 
cheap  rates,  all  the  lighting  and  power  required  by  a  manu- 
facturing city  of  300,00t»  inhabitants.  If  distributed  to 
Canadian  uiuiiicipalities,  it  would  supply  light  and  power  to 
-some  35  manufacturing  cities  of  10,000  inhabitants  each.  A 
comparison  of  the  benefits  resulting  from  power  thus  viddely 
distributed,  with  the  locahsed  benefits  from  the  same  power 
utilised  in  buli,  as  in  the  electrochemical  industries,  demon- 
.strates  that  the  foimer  contributes  in  a  much  greater  degree 
to  the  upbuilding  of  communities  and  to  the  growth  of  the 
cotintry  at  large. 

In  a  second  report  the  Consulting  Engineer  deals  with  the 
pjwer  shortage  in  the  portion  of  South-Westem  Ontario 
which  is  served  from  the  Niagara  Falls.  The  growth  of  the 
system  directed  by  the  Hydro-Electric  Power  Commission 
of  Ontario  is  .described.  'The  yearly  loads  of  the  munia- 
(.alities  suppUed  have  risen  from  8.000  h.p.  in  1910  to  250,000 
H.P.  (estimated)  for  1918.  The  present  available  supply  of 
power  for  the  200  municipalities  sei-ved  by  the  Commission 
IS  exhansted.,  and  the  shortage  is  acute.  In  October,^  1917, 
the  Secretary  of  the  Commission  sent  an  official  notice  to 
municipalities  advising  that  no  further  contracts  be  entered 
mto  for  a  supply  of  power,  nor  for  an  increase  in  the  load 
of  the   present  power   user.s. 

Undoubtedly,  much  power  and  hght  is  a,bsciilutely  wasted. 
Not  very  long  ago  the  vendors  of  eleofrical  energy  were 
offering  special  inducements  to  encourage  consumption,  and 
customers  were  invited  to  use  new  electrical  devices  as  rapidly 
as  such  could  be  invented.  The  pubUc  has  responded  tn 
these  invitations,  and  now,  assuming  that  there  is  no  set- 
back to  industrial  activity,  Ontario  is  faced  with  a  power 
shortage  which,  until  relieved,  must  constitute  a  serioun 
■  heck  to  her  industa-ial  growth.  The  time  is  at  hand  whea 
drastic  action  must  be  taken  to  curtaO  the  use  of  electrical 
energy  now  employed  on  luxuries,  and  thus  make  it  avail- 
able for  necessary  pm-poses. 

The  Hydro-Electric  Power  Commission  of  Ontano  is 
moving  as  rapidly  as  possible  to  have  additioiial  equipment, 
including  pipe-line,  installed,  so  as  to  have  available  in  about 
10  months  an  additional  -50,000  h.p.  from  the  plant  of  the 
Ontario  Power  Co. 

The  new  Ghippawa  project  which  the  Hydro-Electric  Com- 
mission has  started  will,  with  the  surplus  water  available, 
provide  about  200,000  h.p..  but  cannot  be  available  for 
approximately  three  years.  The  proposed  size  of  the  indivi- 
dual  units,  namely.  50,000  h.p.,  Ls  larger  than  in  any  other  4^ 
hydiaulic  development  in  the  \\'orld.  Considerations  of  effici- 
ency and  desirable  operating  characteristics  which  it  wouUl 
be  impossible  to  obtain  with  smaller  units  have  prompted 
the  adoption  of  .such  large  units.  Power  is  to  be  produced 
at  considerably  lower  cost  than  9.00  dols.  per  h.p.  per  year, 
which  the  Commission  has  been  paying  the  Ontario  Power 
Co.  for  the  lOO.OOO  h.p.  covered  by  the  original  contract. 

As  the  Hydro-Electric  Power  Commission  of  Ontario  now 
controls  the  Ontario  Power  Co.,  the  unused  water  allotted  to 
the  Ontario  Power  Co.  will  be  diverted  to  augment  the  water 
.supply  available  for  the  Ghippawa  project.  If  so,  the  capa- 
city of  the  new  Ghippawa  plant  will  be  about  300,000  h.p. 

Preliminary  ^^■ork  upon  this  project,  embracing  surveys 
and  other  engineering  activities,  has  been  caiTied  on  during 
the  last  three  years.  Plant  equipment  and  tools  for  carrying 
out  the  work  of  eonstmction  were  purchased  some  time  ago, 
and  much  of  this  equipment  is  on  the  ground  ready  for 
operation. 

Details  are  given  of  the  capacity  of  the  large  power  plant 
m  Canada  at  Niagara  Falls,  and  it  is  shown  that  the  shortage 
a  year  ago  of  power  for  present  customers  and  firm  con- 
tracts was  60. .500  H.p.  The  total  power  generated  on  the 
TTnited  States  side  of  the  Fa.lls  is  265.000  h.p..  and  on  the 
Canadian  side  388,500  h.p.  Since  Canada  exports  125,000  h.p 
t;0  the  United  States,  the  jwwer  used  bv  the  two  countries 
is-  United  States.  390,000  h.p.;  Canada, '263,000  h.p.  If  th^ 
power  were  equally  divided,  Canada  '"ould  have  63.250  h  p 
.naore  than  she  retains  at  present 

In  the  course  of  a  report  on  th6_ heating  of  houses  by  ooal 
3nd  electrioitA-,  the  Hydro-Electric  Power  CommissJcm  of 
Ontario  points  .out  that  the  climate  of  the  greater  part  of 
the  cpuntry  is  so  severe  in  the  winter  th.'Jt  even  the  immense 
potantialiti<?s  of  its  water  powers,  if  fully  developed,  would 
he  altogether  inadequate  to  cope  with  the  demand  for  powei- 
for  electric  heating  if  this  were  fostered  to  any  considerable 
extent. 

The  difticnUirs  in  the.  way  nf  utili-ing  electrical  energy  fr.i 
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the  purpose  are :  (a)  The  enormous  amount  of  energy  that 
■would  be  required,  and  which  could  be  more  efficiently 
applied  to  other  purposes;  (6)  the.  high  cost  of  electrical 
energy  for  heating  as  compared  with  other  sources  of  heat 
energy. 

For  example,  there  are  about  80,000  homes  in  the  city  of 
Toronto;  if  each  of  these  is  to  he  heated,  and  a  demand  of, 
say,  only  12  a.r.  per  home  must  be  met  (probably  a  very 
conservRtive  figure  as  an  average  for  large  and  small  homes), 
no  less  than  9(>0,000  h.p.  must  be  supphed  for  heating  homes 
alone. 

The  6,000,000  h,p.  which  represents  the  estimated  total 
possible  development  of  Ontiirio  water  powers  is  not  suffi- 
cient to  supply  merely  the  existing  homr!<  of  Ontario  with 
electrical  energy  for  heating  alone,  exchisive  of  all  other 
domestic,    commercial,    and   industrial   requirements. 

All  the  heating  is  required  in  the  winter  only,  and  assum- 
ing that  a  maximum  demand  of  1,000,000  h.p.  hnd  to  be  met 
for  supplying  a  city  like  Toronto,  the  load  on  the  plant  re- 
quired for  this  purpose,  throughout  the  summer  months, 
would  be  practically  nothing.  In  other  words,  for  five 
months  every  year  this  enormous  plant  would  be  idle.  Sug- 
gestions have  been  made  that  use  might  be  made  of  it  to 
foipply  certain  industries  which  could  be  operated  mainly 
during  the  summer  months,  but  here  there  are  two  diffi- 
culties :  (1)  What  are  the  industries  oh  a  large  enough  scale 
to  be  of  any  use?  (2)  How  could  such  enormous  undertak- 
ings afford  to  lie  idle  during  the  winter  months  when  power 


was  unavailable?  The  situation  in  this  case  would  be  just 
about  as  bad  for  the  industries  in  the  winter  as  for  the  elec- 
trical stations,  without  the  industrie.';.  in  the  KUuimer. 

Figures  and  statements  such  as  the  foiegoing,  which  ajvi 
based  on  incontrovertible  fa<:ts,  .4iould  once  and  for  a.ll 
ajiswer  the  question  in  the  negative  as  to  whether  the  great 
water  powers  of  Canada  will  ever  entirely  solve  the  fuel 
problem  in  a  climate  such  a*  that  of  Ontario  and  Quebec. 

The  Commission  sums  up  a.s  follows:  — 

It  can  be  readily  demonstrated  that,  of  the  total  energy  in 
fuels,  under  the  most  favourable  condition.s  a  maxirnujn  of  12 
to  15  per  cent,  is  obtainable  in  the  form  of  nioch.xniaiJ 
power;  this  is  only  about  ouethird  of  the  percentage  obtain- 
able in  the  form  of  heat  in  the  average  house  furaaco.  This 
fact  leails  to  the  conclusion  that,  so  far  as  is  practicable, 
fuels  fJliould  be  used  for  heating,  and  electrical  energy  foa- 
mechanical  power. 

True  conservation,  therefore,  lies  u\  using,  to  the  fullest 
practicable  extent,  water  power  for  the  generation  of  mecha- 
nical poiver  and  fuels  for  heating.  Where  no  water  power  is 
available,  then  the  fuels  mu.'rt.  of  no<e.s>ity.  be  used  for 
mechanical  power  purposes,  but  this  will  ]>rel'onibly  be  dome 
in  large  electrical  generating  stations,  the  elj'cti-'-.'al  evncrgy 
from  which  will  be  converted  into  mechanical  ix>wer  by 
means  of  electjic  motors,  and  again  the  fuels  shmild  prefer- 
ably be  used  directly  for  the  purposes  of  heating  without 
converting  their  energy  first  into  electricity  and  then  into 
heat. — Board  of  Trade  Journal. 


WIRELESS  DEVELOPMENT  DURING  THE  WAR. 


Ma.ior-Gexeral  G.  O.  Squire,  chief  signal  officer  of  the 
U.S.A.  Army,  reviewing  in  a  recent  address  before  the 
.A..I.E.E.  the  development  of  mih'tary  aeronautics  in  the  U.S. 
up  to  the  arniistice,  said  that  in  the  question  of  the  en- 
gineering achievements  of  the  Signal  Corps  during  the  war, 
the  development  of  wireless  apparatus  fonned  a  large  part,  in 
which  the  vacuum  tube  occupied  a  prominent  role.  In  his 
opinion  the  application  to  wireless  intercommunication  of 
the  vacuum  tube  is  one  of  the  most,  interesting  developments 
in  the  whole  field  of  applied  science.  For  not  only  has  it 
made  possible  what  has  been  justly  heralded  n«  one  of  the 
most,  spectacular  achievements  of  the  whole  war — the  air- 
plane radiophone — but  the  confidence  growing  out  of  the 
extensive  experience  with  the  vacuum  tube  in  warfare, 
coupled  with  its  extreme  adaptability,  has  resulted  in  ai 
raj)idly  increasing  amount  of  wireless  development  involving 
its  use. 

In  addition  to  acting  as  detectors  and  amplifiers,  vacuum 
tubes  can  function  as  oscillators,  in  pronerly  designed  circuits 
containing  inductance  and  capacity  they  wiU  act  as  high- 
frequency  generators,  for  use  in  transmitting  or  receiving 
wireless  signals;  and  as  modulators,  by  suitable  connection  to 
an  oscillator  circuit  or  antenna,  they  can  be  made  to  vary 
the  power  radiated  so  that  the  envelopes  of  the  waves  trans- 
mitted shall  have  any  desired  wave  form,  as,  for  example, 
the  .speech  wave;s  from  an  ordinary  telephone  transmitter. 

\^'hen  the  United  States  entered  the  war.  vacuum  tubes 
already  were  in  use  bv  the  .\llied  forces  for  various  sipmalling 
purposes.  The  French  particularly  had  been  quick  to  recog- 
nise the  military  value  of  vacuum  tubes,  and  had.  previous 
to  June,  1917.  developed  very  creditable  tubes  and  apparatus. 
Tn  America  the  total  production,  however,  did  not  exceed 
three  or  four  hundred  a  week. 

Farly  in  the  American  participation  in  the  war,  it  became 
cvident_  tha't  vacuum  tubw  would  be  required  in  very  large 
quantities.  Service  conditions  would  require  great  mechani- 
cal strength,  freedom  from  disturbance  under  extremx;  vibrar- 
tion  and  uniformity  of  product  sufficient  to  make  passible 
•i.bsolute  interchangeability  of  the  tubes  in  sets,  without  the 
necessity  of  readjusting  when  changing  tubes,  also  that 
inmimum  of  size  consistent  with  dependable  operation. 

To  turn  out  tubes  by  the  thousand  bv  factorv  methods 
involves  great  difficulties.  Eecentlv  the  total  rate  of  pro- 
duction in  the  United  States  of  high  qualitv  standardised 
tubes  was  considerably  in  excess  of  one  million  a  vear.  This 
rate  of  production  could  be  made  manv  times  "greater  on 
short  notice. 

The  degree^  of  vacuum  required  is  such  that  unusual 
methods  of  exhausting  are  necessarv.  The  heating  of  the  tube^i 
m  electnc  ovens  is  supplemented  bv  heating  of  the  elements 
of  the  tube  by  excessive  filament  and  plate  electrical  power 
input  Molecular  pumps  are  emploved.  necessitating  an  ex- 
tremely large  number  of  pumps  to  handle  quantitv  produr- 
<-ion  Special  tj-eatment  of  metal  parts  prior  to  assemhlv  is 
employed  to  reduce  the  gas  given  off  bv  them  during 'the 
eThaustfng  process. 

Another  problem  is  that  of  mak-ing  the  complicated  metallic 
Rtrncture  of  aU  tubes  exac+Jy  alike,  in  order  to  insure  identical 
e[ect,ncaJ  p^opert.ies.  One  company  is  prepared  to  manufa<v 
wtrJ^  ^"an,titT,  a  certain,  fmbe  in  which  the  clearance 
i^  ^^  filament   and    gnd   u=  only  three-hundredths  of  an 

iS^enfage'onh^*  ^™*'''°  ^^^-  "^  «>"^'  '''^^  '^  ^"'^ 
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Tubes  developed  may  be  divided  into  two  general  classes : 
the  tungsten  hlament  types  as  developed  and  manufactured 
by  the  General  Electric  Co.,  and  the  JDe  Forest  Radio  Tele- 
phone &  Telegraph  Co.,  and  the  coated  filament  or  Wehnelt 
cathode  types  as  developed  and  manufactured  by  the  Western 
Electric  Co.  The  coated  filament  tubes  so  far  have  proven 
Bupeiior  to  the  tungsten  filament  tubes  for  Signal  Corps  use. 
Both  classes  have  been  st.andardised  as  regards  base,  exterior 
dimensions,  tilament  current  and  voltage,  and  in  addition, 
plate  voltage  and  output  for  transmitting  tubes;  and  amplify- 
lug  power  and  detecting  power  for  receiving  tubes.  Except, 
in  certain  special  cases,  the  Signal  Corps  uses  two  types  of 
tubes,  one  for  transmitting,  and  another  for  receiving.  The 
French  and  the  British  have  been  using  one  type  for  both 
transmitting  and  receiving,  but  present  tendencies  of  the 
British  are  toward  different  tubes  for  different  duties. 

Vacuum  tubes  are  now  employed  for  electric  wave  detec- 
tion, frequency  amplification,  telephony,  continuous  wave 
telegraphy,  voltage  and  current  regulators  on  generators,  and 
for  other  miscellaneous  purposes.  .  • 

Prior  to  April,  1917,  a  few  experiments  had  been  made,  m 
which  speech  had  been  transmitted  fi-om  airplane  to  ground  by 
wireless  methods;  but  the  apparatus  involved  was  hopelessly 
crude.  The  sen'ices  of  the  Western  Electric  Co.  's  engineers  were 
enlisted,  and  under  the  direction  of  the  Signal  Corps,  rapid 
development  resulted  in  successful  tests  as  early  as  August, 
1917.  Speech  was  exchanged  between  airplanes  25  miles 
apart  in  October,  and  sample  sets  were  w=nt  at  onoe  to  the 
Anny  in  France  for  trial.  Several  thou.sand  sets  were  or- 
dered and  have  been  completed  and  distributed  t.o  flying 
fields  in  America  and  to  the  Air  Seiwice  in  Franc*^. 

The  satisfactory  performance  of  this  apparatus  has  resulted 
in  a  new  type  of  military  unit  known  as  a  voice-commanded 
squadron.  The  commander  of  an  air  fleet  directs  the  move- 
ments of  the  individual  units  in  any  manner  desired. 

Other  uses  are  in  communicating  information  from  air- 
planes to  ground  stations,  and  in  directing  one  or  more  air- 
planes from  a  ground  station. 

An  essential  element  of  the  aii-plane  radiophone  is  the 
power  equipment,  which  includes  a  double-voltage  D.c.  gene- 
rator driven  by  an  air  fan,  with  a  vacuum-tube  voltage  re- 
gulator. The  equipment  consists  of  the  vacuum  tube  trans- 
mitting and  receiving  set,  and  the  special  telephone  trans- 
mitters and  receivers.  The  development  of  a  transmitter 
which  is  affected  by  the  himian  voice,  and  not  by  the  enor- 
mously greater  engine  and  wind  noises,  is  one  of  tie 
principal  features  of  this  set.  Similarly,  to  shield  the  ears 
of  the  aviator  from  the  same  noises  required  a  special 
combination  of  sound-insulating  materials  surrounding  the 
telephone  receivers  and  suitable  for  use  within  an  aviator's 
helmet. 

The  antenna,  originally  consisteid  of  a  flexible  copper  wire 
several  hundred  feet  long,  unreeled  by  the  aviator  and 
trailing  almost,  horizontally  behind  the  airplane.  Modified 
nntennaa  using  ranch  ghorted  wires  fixed  to  the  framework 
are  now  used. 

The  operation  of  the  sets  is  extremely  simple,  all  adjust- 
ments being  made  before  leaving  the"  ground.  The  only 
manipulation  required  of  the  aviator  is  that  of  the  change- 
over switch  to  change   from    talking   to   Ustening. 

The  Signal  Corps  developed  a  self-contained  set,  which 
consists  of  tiree  units— the  20a-watt',  900-cvole  alternator, 
dnven  by  a  regulating  air  fan,  and  containing  in  a  stream 
hne  rase  attached  to  the  generator,  aU  the  elements  of  tiie 
set.  This  apparatus  is  of  the  eynchronous  spark  type,  with 
four    spark    tones  and    nine  wave   lengths.    Tbm    weight  rf 
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ibia  ocanplete  unit  ia  tiJ  lb.,  and  size  only  tJ  in.  by  6  in. 
by  "26  in.  The  regulating  aor  tan.  maintaJiis  the  speed  oi 
the  generator  within  i  per  cent,  of  4,5UiJ  k.p.m.,  with  air 
velocities   between   60  and   200  miles   an  boui'. 

'ihe  remajning  units  in  the  coinpietei  set  are  a  tuning  coil, 
with  antenna  ammeter  aittached,  and  the  antenna  system, 
.omprismg  a  reel,  insulated  bashing,  and  trailing  antenna. 
\oltuges  of  30,000  or  nioie  are  produced,  and  ranges  ol  com- 
munication of  iOO  miles  have  been  accomplished  with  this  set. 

The  use  ol  directional  elleets  of  loops  or  cods  for  receiving 
wireless  signals  has  resulted  in  the  development  of  a  wire- 
less compass  for  airplanes  which  gives  positive  information 
to  the  aerial  navigator,  and  enal)le.s  bun  either  to  locate  his 
position  by  tnangulation  with  respect  to  two  beacon  land 
stations,  or  to  fly  at  any  given  angle  with  respect  to  a  certain 
beacon  station. 

The  appai-atus  consists  of  two  principal  pairts — the  antenna 
coils  and  the  tuning  and  amphfymg  appai'atus.  The  antenna 
coils  are  mounted  in  the  fuselage  of  the  Handley-Page  air- 
plane, with  smtable  means  for  rotating  in  azimuth.  The 
ajuplifier  is  extremely  sensitive,  consisting  of  a  detector  and 
six-stage  amplifier.  A  novel  feature  of  the  ainphher  is  the 
use  of  uon-core  transformers  for  fi-equencies  of  1UU,000  cycles. 

The  direction  of  the  beacon  land  station  is  determined 
by  maximum  strength  of  signals,  in  a  highly  ingenious 
majiner  developed  originally  by  the  British.  The  precision 
of  the  directional  effect  is  remarkable. 


BUSINESS  NOTES. 


CORRESPONDENCE. 

Letteri  received  by  ui  after  6  P.M.  ON  Tdbsda?  cannot  ajrpeair  wntil 
th«  following  week.  Correspondents  stumLd  Jorward  their  communi- 
catuffts  at  tlie  earliest  possible  nuiuMnt.  ^o  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  ov/r  possession. 

Telephone  and  Telegraph  Line  Construction. 

I  thiuk  engineers  generally  wiQ  consider  our  practice  of 
telephone  and  telegraph  line  construction  a  disgrace  to  the 
oouutry.  Every  time  we  have  any  se^vere  weather  there 
13  the  same  old  trouble — hues  down  and  exasperating  delay. 
The  usual  excu.se  given  is  that  it  is  due  to  the  snowstoiin 
ur  .some  other  simdai'  cause,  which  is  no  excuse.  It  was 
th«  same  before  the  war. 

I)o  the  Post  Office  engineers  realise  that  this  country  is 
not  Florida  or  Bermuda,  and  that  lines  put  up  in  this 
country  should  be  installed  for  the  climate  and  conditions 
in  this  country'.'  The  overhead  lines  of  powea-  companies 
.^■Idom  give  way,  and  it  is  just  as  important  that  the  tele- 
phone and  telegraph  Unas  siioald  likewise  be  immune  in 
this   respect. 

To  make  matters  worse,  when  a  section  ia  down  it  is  put 
up  again  in  the  sanae  manner,  and  naturally  with  the  same 
resTilt  next  time  the  inclement  weathei-  repeats  itself. 
Could  anything  be  more  futile'.' 

I  think  we  should  be  interested  to  heaa-  from  the  Post 
Office  engineers  what  steps  they  propose  to  take  to  remedy 
the  present  staite  of  aflaii"s.  I  hop©  it  is  not  that  because 
they  are  Government  officials  with  assured  jobs  they  are 
content  to  leave  matters  as  at  present. 

In  view  of  the  vital  importance  of  telephones  and  tele- 
gi-aphfl  for  carrying  on  business,  the  yeaiiy  national  loss  if 
it  could  be  computed  would  be  an  eye-opener.  Spending 
money  on  repairing  lines  damaged  by  hea.vy  weather  is  like 
throwing  money  away,  as  this  can  be  avoided  by  putting  up 
suitable  hues  in  the  first  place.  q_  p,  § 

Mnnchaster,  .Iprit  Vdth,   1919. 


Tax  the  Bachelor — of  Science. 

Of  course  the  bachelor  should  be  taxed.  Look  at  the  salary 
he  is  offered  in  the  "  Situations  Vacant  "  Column  of  a  recent 
issue  of  the  Elf.cibical  Review. 

X  'Varsity  man  with  a  degree  and  a  certain  amount  of 
practical  experience  is  eligible,  at  the  age  of  about  25,  to 
l>eceme  a  Chief  Lecturer  in  Electrical  Engineei-ing  in  London 
at — £3  per  week. 

With  such  annual  increments,  too,  that  in  20  years,  say 
when  he  is  45,  he  could  be  drawing  £400  per  annum.  If  he 
be  not,  therefore,  severely  taxed  for  being  a  bacheloi',  he 
might  have  the  temerity  to  start  saving  at  this  age,  and  even 
to  rush  into  marriage  at  50.  ,  •: 

And  if  he  had  insured  his  life  heavily  enough,  and  had  the; 
grace  to  die  at  the  right  time,  his  son,  even,  might  think  of 
going  to  a  'Varsity — one  of  the  meanest  and  cheapest,  of 
c»iu-se,  say  the  one  in  which  his  father  had  been  Chief  l/ec- 
turer  in  Electrical  Engineering.     Perhaps!  B.Sc. 

April  Vlth,  1919.      

The  City  and  Guilds  Technological  Examinations. 

As  a  student  in  the  first  year's  course  ol  electrical  engineer- 
ing preparing  for  the  abo%'e  examination,  I  would  like  to 
state  that  I  think  that  the  preliminary  examiniitions  are  a 
great  encouragement  to  beginners,  especiaUy  as  many  stu- 
dents never  roach  the  final  stage.  However,  if  a  student 
fails  in  the  final  examination  now,  he  has  at  lea.st  the  credit 
of  having  passed  the  previous  ones,  a  fact  which  may  prove 
of  great  value  to  him.  p     p_  Howland. 

lioiidon,  N.W.,  A^il  Uth,  1919. 


Letters  from  the  Forces. — "  ilajor  "  writes  : — "  I  sti-U 

belout;  lo  ki..M..a.  ,  a,ua  am  awaiumg  turilier  instructions 

as  to  where  1  may  be  sent,  and  1  take  tuis  oppurLuuiiy  ot  again 
thanking  you  lur  so  legulaily  Seudmg  me  the  bntcTUlCAL 
KKViiiW.  It,  haa  always  rcauned  me  saiely,  and  it  has  teen  must 
useiul  in  keeping  me  in  toucn  with  my  pruiession.  it  has  been 
the  oUiy  reaiiy  reiiaoie  '  connecting  UnK  whioh  i- could  always 
depena  upon  lor  any  inJormatiou  ol  the  electrical  world  during  Ine 
war,  anu  duiuig  my  6i  years  in  the  Orkneys,  and  1  join  with  the 
many  electrical  euKinecrs  who  liave  aiso  availed  themselves  of 
youi-  kind  oltcr,  m  eipressmg  my  most  gratelul  thanJis." 

German  Dependency  on  Foreign  Minerals. — The  D.A.Z, 

(Feoruaiy  iiotuj  contains  a  summary  ol  an  audi'ess  delivered 
by  I'rof.  Beyscniag  at  a  meetmg  ot  the  Berlin  Uistiict  Asso- 
ciauon  of  Oerman  Engmeeis,  on  the  extent  of  Germany's 
dexjendence  on  foreign  countries  for  her  minerals  after  the 
war.  The  Professor  divided  the  minerals  requisite  for  Ger- 
man industry  into  three  groups,  the  hi'st  contammg  minerals 
not  found  m  Germany,  or  only  found  m  insufficient  quanti- 
ties, the  second  contaimng  minerals  which  aie  found  nx 
aOundance  but  not  yet  m  sufficient  quantity  to  meet  the 
demands  of  mdustnes,  and  which  must  m  part  be  miported; 
and  the  third  containing  mmerals  found  in  such  quantities 
that  after  these  demands  have  been  met  export  is  possible, 
'lo  the  fu'st  group  belong  the  precious  metals,  whit©  im,  and 
metals  needed  tor  admixtui-e  with  steel,  e.g.,  nickel,  chi'ome, 
wolfram,  molybdenum,  and  vanadium,  have  to  be  miported. 
Im  comes  mamly  from  the  iUalay  btates  and  Bohvia;  this 
latter  country  supplied  Germany  before  the  war,  but  now 
the  United  Btates  have  become  its  chief  customer.  Germany 
obtained  nickel  from  Canada  and  ^.evv  Caledonia.  Besides 
the  metals  mentioned  theie  is  also  a  lack  of  the  important 
qmcksdver,  which  was  imported  from  Spain  and  Tuscany. 
Graphite,  sulphur',  phosphorus,  lead,  zinc,  manganese,  iron, 
and  coppei-  are  foimd  m  Germany,  but  in  comparatively  small 
quantities.  Before  the  war  Germany  produced  10  per  cent, 
of  her  copper  requirements,  and  after  the  war  one-third  of 
these  requuements  may  hud  a  substitute  in  alummium, 
which  Germany  has.  learnt  to  produce  within  the  country, 
the  rest  being  covered  presumably  by  surplus  production  in 
the  United  States.  German  iron  ore,  which  is  frequently  of 
a  poor  quaUty,  may  well  be  exhausted  in  between  45  and  60 
years.  On  the  other  hand,  France,  by  the  acquisition  of 
Lorraine,  will  become  the  richest  in  iron  ore  of  the  Euro- 
pean countries,  and  in  the  end  will  be  obliged  to  export  to 
Germany.  Germany  has  abundance  of  potash  salts,  even  if 
she  has  lost  her  world  monopoly  by  the  French  acquisition 
of  Alsace.  There  are  also  large  quantities  of  coal  and  lignite, 
which  are,  however,  endangered  by  Polish  annexation  daims 
in  Upper  Silesia  and  by  those  of  France  in  the  Saar  district. 
Germany  is  also  rich  in  aluminium  produced  from  day  by  an 
electrical  process,  and  in  electricaUy-produoed  nitrogen, 
while  she  has  learnt  how  to  win  oils  from  coal  and  lignite  and 
bituminous  schist.  The  Professor  was  of  opinion  that  by  un- 
tiring labours  Germany  might  again  be  partially  independent 
of  foreign  countries. 

Trade  Publications  for  Durban  Library. — The  Borough 
librarian  of  the  Durban  Munidpal  Library  desires  to  receive 
ti-ade  publications  from  the  United  Kingdom  for  display  in 
the  reading  rooms.  Over  1,000  people  visit  the  reading  rooms 
daily,  and  a  selection  of  British  commerdal  publications 
should  prove  an  excellent  advertising  medium.  Several 
orders,  he  states,  have  been  known  to  have  gone  to  some 
of  our  competitors  through  the  presence  of  the  latter's  pub- 
lication in  the  reading  rooms.  Publishers  of  United  Kingdom 
trade  and  technical  papers  wishing  to  avail  themselves  of 
this  opportunity  should  write  to  the  Borough  Librarian, 
Municipal  Library,  Durban,  Natal. — Board  of  Trade  Journal. 

Industrial  Paralysis  of  Germany.— Mr.  ^Yilfred  Hill,  on 

his  return  from  a  visit  paid  to  German  territory  in  Allied  occu- 
pation at  the  request  of  the  War  Office,  was  interviewed  by 
the  Birmingham  Post,  and  in  the  course  of  his  remarks 
he  said:  "I  interviewed  many  Germans,  and  they  told  me 
their  chief  desire  was  to  obtain  sufficient  supplies  of  food 
and  to  get  settled  again  into  nonnal  ways  of  life.  I ''visited 
some  of  the  big  Gennan  factoiies,  and  was  profoundly  im- 
pressed by  their  wonderful  equipment,  organisation,  and 
efficiency.  The  aniline  dye  works,  at  Leverkausen,  which 
I  saw,  employ  in  normal  times,  20,000  people,  although  at 
present  the  number  is  about  10,000.  We  have  nothing 
approaching  the  area  of  these  works  in  this  country.  Fac- 
tories stretch  in  one  direction  for  a  mile  and  a  quarter,  and 
they  are  all  under  the  same  control.  As  regards  the  future 
of  German  industry,  I  formed  the  opinion  that  we  have 
little  to  fear  from  it  for  the  next  twelve  or  eighteen  months. 
There  is  in  Germany  on  the  one  hand  an  almost  complete 
absence  of  important  raw  ma.teaials,  and  on  the  other,  there 
is  considerably  more  uncertainty  about  the  labour  question 
than  in  this  country,  whilst  the  heavy  taxation  and  general 
shortage  will  bring  about  a  high  cost  of  living  for  a  con- 
siderable time  to  come.  That  fact  wiU  have  a  profound 
effect  upon  the  cost  of  production  genei-ally.  Thi._  molral  I 
.saw  in  the  situation  was  that  we  should  lose  no  time  in  taJring 
advantage  of  the  temporary  paralysis  of  Germany;  that  wo 
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should  bring  our  own  methods  of  production  tlioroughly 
jp-to-date  and  get  ourselves  weU-««tablished  in  the  maxJiets 
01  iho  world  wtulst  we  have  them  at  our  disposal."  Ml 
Hill  did  not  tlunk  that  (jermany  would  evei'  give  this 
jounrry  such  a  haid  run  in  the  commercial  race  as  lonnerly 
dven  when  her  inuasuies  were  revived  England  was  now 
Hi  a  much  better  condition  to  cops  with  her  competitioii 
than  beIor<5  the  wai  He  believed  that  German},  by  hard 
vvoik.  could  pay  the  cost  of  the  war  and  indemnities—"  ajid 
'.aey  wlU  work  hard."  he  added. 

A  State  of  Paralysis  in  England.— lu  tht-  <oui-se  of 

.1  sptecti,  achveiecl  lu  the  capacity  ol  cbaiiman  ol 
Lammell,  Laiid  &  Co.,  Ltd.,  Mr.  N\.  L.  Hichent.  said 
iliat  in  the  business  world  one  ol  the  worst  .result» 
ol  the  prestut  discontent  was  a  paralysing  uncei-tadnty 
which  hampered  all  activities.  We  were  losing  trade 
III  foreign  markets  at  a  time  when  every  eflon  ought 
Ri  be  made  to  iuci-ease  it.  We  did  not  know  what  the  eosi 
of  anyihiug  rtould  be  a  few  months  ahead,  and  it  vvaa 
diftlcuit,  il  not  impossible,  to  make  a  fiiiu  quotation.  Sta- 
bility tor  a  definite  period  was  ttssential  if  we  were  to  do 
Mismeis,  and  it  we  were  to  make  the  money  out  of  which 
wages  were  paid.  The  agitators  who  made  it  their  business 
to  create  an  atmosphere  of  mstability  and  tlu.x  were  doing 
the  greatest  dis-sei'vice  to  those  whose  cause  they  claimed 
lu  champion,  for  they  were  attempting  to  destroy  the  con- 
ditions which  made  organised  e.Nislence  possible.  There  was 
iiu  doubt  we  were  being  under-sold  in  many  directions,  and 
ilio  course  of  events  tended  to  w'eaken  rather  than  .suengtheii 
(iiir  position  in  the  markets  of  the  world.  In  view  of  the 
widespread  interest  attaching  to  the  problem  of  the  relations 
bi-tween  Capital  and  Lahour,  it  might  be  useful  to  take  the 
ii|>era;iops  of  the  company  in  1918  as  a  concrete  instance  and 
lunsidei-  how  far  the  results  justified  the ■  oft-repjated  cum- 
liliiint  that  (.apital  got  too  much  and  labour  too  little  of  the 
pi'ofits  of  industry.  The  distributed  profits  amounted  to 
L'17ti,Oi8.  less  than  5  per  cent,  of  the  total  wages  anil  .salari<!s 
l.ill  of  the  year'.  In  other  words,  if  capital  had  rec*'ived  im 
piofit  at  all  it  would  have  been  possible  to  pay  another  .shil- 
ling in  the  pound  to  the  wage-earners  and  the  salaried  stall'. 

II  a  re<-ognised  s.\stem  of  profit-sharing  had  been  adopted  b\- 
ih<-  fiiTu,  and  the  balance,  after  providing  o  per  cent,  on  the 
capital,  had  been  divided  equally  between  labour  and  capital, 
Labour's  share  would  ha\c  been  i'29,000,  w'hich  was  equiva^ 
lent  to  about  Ida.  per  cent.,  or  barely  2tl.  in  the  poimd  on 
the  wages  and  salaries  biU.  It  musti  not  bo  forgotten  that 
it  was  the.  )xjsses.sian  of  capital  which  enabled  the  finn  to  find 
.'liiployment  for  so  many  workers,  and  it  it  were  jeu))ardised, 
I  be  employment  of  the  woi'kers  would  necessarily  be  jeopar- 
<liM-.d  irUso.  He  did  not  think  the  game  was  worth  the  ciindle 
when  the  piice  was  2d.  in  the  pound,  or  at  most  !.■>.  in  tlio 
jKiimd,  if  the  staltes  wove  whole.'ale  unemployinent. 

Swiss  Exhibition. — The  >Swiss  Trade  Exhibition  will  be 
hrid  ill  V,dsi(t  from  April  24th  iintil  May  8th.  This  year 
I  lit-    number    of    exhibitor.s    has    increased    to    l,3(.Ki    firms. 

III  1917  business  to  the  amount  of  20  to  2-->  million 
francs  was  done;  iasl-  year  that  amount  was  doubled. 
Between  two  and  three  hundred  thousand  visitors  attended 
the  first  and  second  exhibitions,  and  the  number  of  buyers 
last  year  was  18,000.  The  exhibition  aims  not  only  at  an 
increase  of  the  Swiss  home  trade,  but  also  at  an  extending 
iif  the  Swiss  exports.  The  goods  offered  are  purely  Swiss. 
:ind  a  strict  control  is  stated  to  exclude  all  foreign  products 
irom  participation.  The  general  public  are  admitted  two 
itays  in  the  week,  according  to  the  principle  :  "  The  exhibi- 
tion is  a  means  of  communication  to  connect  buyere  and  ex- 
hibitors." According  to  the  Board  of  Trade  Journal,  the 
^oods  orteied  are  divided  into  19  groups,  including  the 
fuUowiug  :  Heating,  light,  and  sanitary  fittings;  fjechnical 
articles  in  metal,  wood,  ^lass,  cork,  leather,  india-rubber,  &c. ; 
iuachiner\  and  t«X)ls;  fine  inechauic-al  insfi-umeuts,  instni- 
iiiemts  aifid  apparatus ;  electrical   industry;  sundries. 

iron  and  Steel  Stoclis. — Withdrawal  of  C(inthol. — 
Tbe  Minister  of  Munitions  desii-e-s  to  draw  the  attention  of 
:ill  .concerned  to  the  order  made  by  hiin  on  .Tanuary  7th. 
1919,  known  as  the  Steel  and  Iron  (Purcha.se  and  Returns) 
( ivder,  1919.  It  may  be  explained  that  during  the  war,  part 
111'  the  cost  of  production  of  iron  and  steel  was  nii^t  \)\  diiiect 
subsidy  from  the  Government.  TTie  subsidies  in  connection 
\vith  the  manufacture  of  pig  inm,  have  been  continued  to 
.\pnl  a)tli.  1919,  and  in  consequence  the  prices  of  pig  iron 
(lis  well  us  of  manufactuied  iron  and  steel  made  therefrom) 
have  been  restricted  to  prices  below  the  economic  level. 
After  the  withdrawal  <if  .subsidies  at  April  30th.  the  entire 
ri.st  of  manufacture  will  have  to  be  met  by  the  iron  and 
steel  milkers.  It  was  explained  hi  the  Ministry  notice  pub- 
lished on  December  2nd.  1918.  thai  steps  would  be  taken 
to  prevent  any  hoarding  of  subsidised  material  dining  the 
Ijeriod  for  which  the  subsidies  were  continued.  Foj-  this 
puipose  tlie  above-mentioned  order  was  passed.  If  provides 
ill  effect  that  no  pei'soii  is  entitled  to  inci'ease  his  stock  of 
iron  and/or  steel  by  mote  than  100  tons  except  under  a. 
penpit  from  the  Ministry,  and  that  such  permits  should  only 
be  granted  on  condition  that  the  holders  should  refiay  to 
the  Ministry  a  drawback  (representing  the  subsidies  j.vaid  on 
the  material  by  the  Ministry)  in  respect  of  all  such  stock 
winch  may  be  held  by  them  on  April  3<ith.  1919,  exceeding 
by  more  than  100  tons  the  amount  of  stock  held  by  them  on 
October  31st.  1915,  or  October  31st,  1918,   whichever  is  the 


greater.  The  drawback  referred  to,  which  has  been  fixed  at 
30s.  per  ton  in  respect  of  iron  and/or  steel,  is  a  refund  to 
the  Government  ol  the  subsidies  paid  by  it  in  respect  of 
mateiial  which  has  not  at  that  date  bcvn  mcorpoiatcd  in 
any  structure  or  plant  or  work  in  progress.  The  ordei 
lurther  requires  all  persons  who  on  April  bOth,  1919,  hold  a, 
stock  of  iron  and  steel,  or  either  ol  them,  of  lOci  tons  or  mote 
to  furnish  to  the  CcmtroUer  of  Iron  and  Bteet  Productiuii 
within  fourteen  days  after  April  ciOth,  1919,  a  true  and  i-oiu 
plote  return  of  the  stoi-k  of  iron  and  .steel  held  by  them  (.i) 
on  October  31st,  191o,  of  October  31st,  1918,  whichever  shall 
be  the  greater;  and  (b)  on  April  30th,  19J9.  Foanns  of  reliu-ii 
for  the  purpose  of  the  order  may  be  obtained  on  apphcation 
to  the  Controller,  Iron  and  Steel  Deixirtment,  Mhiistr>  i>f 
Munitions,  Whiteliail  Place,  S.W.l.  The  Minister  of  Muni- 
tions desires  to  point  out  that  the  onh'r  apiilies  to  all  i>er.sons 
whether  iron  and  steel  makers,  iiieichaiits,  stockholders,  en- 
gineers, shipbuilders  <ir  other  users  of  iron  and  steel,  whti 
hcJd  over  lOtI  tons  of  iron  and/or  .steel  on  AprU  30th  nest, 
instructions  as  to  the  classes  of  iion  and  .s-toel  to  be  included 
will  be  found  on  the  return  form  referred  to.  It  should  be 
added  that  this  return  is  called  for  imder  the  powers  con- 
ferred on  the  Minister  of  Munitions  by  the  Defence  of  tlu^ 
Keahn  Act  and  Regulations,  and  any  person  failing  to  coini>l\ 
with  the  order  is  liable  to  the  penalties  provided  undrr 
the  Act.  , 

Tiie  Trade  Outlook  in  Argentina. — In  the  course  ol  tin 

article  on  "  iliitisli  li'ade  Interests  m  Argentina"  apjiearing 
m  the  Peace  Lssue  of  the  Hcvicw  uj  the  liivir  Matr,  Mr. 
H.  O.  Ohalkley,  commercial  secretary,  Il.B.M.  Degatiun, 
Buenos  Aires,  .siys  that  British  capital  has  been  invested  in 
.\rgentine  industries  as  follows  :  — 

Tramways,   £27,418,938. 

Telephones  and   telegm.phs,  £3,196,020. 

Electric  light  and  power,  i;2,720,.52(i. 

The  writer  says  that  the  place  of. the  United  Kingdoim  as 
the  source  of  the  capitiil  w'hich  was  regularly  invested  ju 
-Vrgentina.  before  the  war  has  not  been  taken  b>'  any  otheu' 
country  nor  has  there  Ix^eai  any  decided  tendency  to  finance 
undertakings  locally.  In  consequence,  radway  construction, 
pubhc  woi'ks,  port  works,  dredging  and  other  development 
.schemes  have  been  suspended.  I'hiis  cessation  of  foreign 
rapital  investment  must  be  regarded  as  an  unportant  factor 
m  the  reduction  of  the  Argentine  import,  trade,  indicating 
the  prospect  of  a  notable  increase  in  that  trade,  if  and  when 
such  capital  advances  to  the  republic  are  renewed.  On  the 
other  hand,  new  factoi's  have  arisen  in  this  i-oiintry,  which 
may  welt  retard  foreign  investments.  Duiing  the  last  two 
years  there  have  been  constant  labour  troubles,  and  it  is 
coitain  there  are  more  to  come  in  the  futui«.  TTie  situation 
has  been  made  more  difficult  by  outbreaks  of  sabotage  and 
attacks  on  property  for  which  no  adequate  remedy  or  form 
of  reparation  has  been  found.  TTio  rat/C  of  interest  which 
will  be  required  to  attract  foreign  capital  to  investments  in 
Argentina  will  undoubtedly  be  higlier  owing  to  uncertahilv 
as  to  the  elfects  of  these  conditions.    Mr.  Chalkley  adds:  — 

"  The  outlook  for  the  pro.spenty  of  Argentma  cannoli  be 
otherwise  than  lavomvihle.  The  immediate  elleots  of  the 
ressaticm  of  hostilities  might  be  summed  up  as  a  sirspension 
nt  busdne.ss  in  the  import  trade  and  tmcertainty  with  regard 
to  exports,  but  these  effects  are  tempiorary  and  cannot  affeci 
rm-  long  the  basic  conditions  which  point  to  an  asstu'ed 
prosperity.  The  expansion  of  the  .Argentine  import  trade, 
u-hich  is  one  in  jwhich  British  manufacturers  are  siiecialh 
interested,  maj  li<^  coimted  on  .so  long  as  puroha«ing  markets 
and  meatus  of  transport  are  found  for  the  export  of  jVagentine 
ju-oduicts.  BritLs'h  manufacturers  may  view  their  prospects 
nf  ti-ade  with  Argentina,  with  confidence,  and  it  would  be  an 
(ipftortune,  moment  to  abandon  the  British  habit  of  unfounded 
.setf-depieciation  which  was  indulged  in  before  the  war. 
The  high  reputatiion  which  they  held  has  if  anything  been 
iiici'ease<l  liy  exi»ri<-n(:e  during  ilie  wax,  and  they  have  only 
lr»  quote  (M.mpetiti\e  prices  for  the  right  article  to  be  aasiU'cd 
(if  prefeientiaJ  treatment  by  the  Argentine  importer.  In 
greativr  adaptability  to  local  tiustes  and  j-equirements  and 
reliabilitx  and  quality  British  manufacturers  can  hold  theii' 
own  in  the  .Vigentine  market;  what  has  to  be-  atudied  is 
more  sy.stematic  methods  of  diKtributJou,  including  a  cloee.r 
perst>ual  knowledge  of  the  country.  In  addition,  it  may  be 
.said  that  no  subject  is  more  important  for  the  future  ol' 
British  trade  with  the  River  Plate  than  the  provision  ol' 
adequate  transijort  airangements  unencumbered  if  jxussible 
liy  the  handicap  of  deferred  rebates,  .a  system  that  before 
the  war  drove  much  trade  to  the  continent  which  would 
iitlierwise  have  fallen  to  the  share  of  British  iiianutactm'ers." 

Banliruptcy    Proceedings.— Louis   Alfred  TnoMsoii, 

who  had  tradetl  a.t  ;")9.  Victoria  Street,  Westminster,  as  an 
electrii.il  .-ii::!!!.-.-!',  under'  the  style  of  Saville  &  Walton. 
.\ii  a.piiK.ii  !•  ui  1..I  all  order  of  discharge  was  made  on  April 
8th  to  .Mr.  llf^i^irai  MeUor  at  the  London  Banki-uptcy  Comt. 
-Ml.  .1.  B.  Knight,  Official  Receiver,  reported  that  the  ap- 
plicant failed  in  November,  1915,  with  provable  claims  £2,547 
and  assets  valued  at  .£135,  but  which  had  only  reahsed  £ti, 
the  chief  itemos  being  book  debts,  which  proved  to  be  irre- 
nover.ible.  Having  served  with  the  Im|>erial  Yeomanry  in 
South  .Africa.,  and  heen  for  nine  years  in  the  employ  of 
Messrs.  Siemens  Bros.,  Ltd.,  electrical  engineers,  the  bank- 
rupt in  1910  commenced  a  similar  business  without  capital, 
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in  partnership  with  Nield  at  Bream's  Buildings,  Chancery 
Lane,  W.C,  under  the  style  of  "  Saville  &  Walton."  For 
the  purposes  of  the  business  the  applicant  borrowed  £1,000 
of  his  father-in-law,  and  Xield  i'JoO  of  his  mother.  The 
business  was  considei-able  and  necessitated  them  resigning 
their  positions  with  Messrs.  Siemens  Bros.,  Ltd.,  which  they 
had  at  hrst  contmued  to  hold.  Branch  businesses  wei'e 
opened  at  Cardiff  and  Cobham;  thereafter  there  was  a  loss, 
aiud  in  October,  1913,  the  partnership  was  dissolved  on 
a«x)unt3  showing  a  delioiency  of  £550,  Nield  retiring  on  his 
mother  being  paid  £100.  In  1913  the  bankrupt  removed  to 
39,  Victoria  Street;  the  bu.sincss  was  considerably  restricted 
owing  to  trade  disputes;  in  August,  1914,  he  again  enU.sted, 
and  subsequently  obtained  a  commission  in  the  E.P.A.,  m 
which  at  the  date  of  the  receiving  order,  he  held  the  rank  of 
caiptain.  His  manager  continued  the  business,  which  waj^ 
ultimately  closed  in  May,  1915,  and  these  bankruptcy  proceed- 
ings followed  on  the  i)etitiou  of  a  creditor.  The  bankrupt 
attributed  his  failme  and  insolvency  to  loss  by  carrying  on 
the  business  between  October,  1913,  and  May,  1915;  and  to 
loss  on  a  specufation  in  hnseed  criJ.  As  offences,  the  Official 
BeoeJver  reported  (1)  msufticiency  of  assets  to  equal  10s.  m 
the  £  on  the  amount  of  the  unsecured  liabdities;  (2)  trading 
with  knowledge  of  in.st>Iveucy ;  and  (3)  contributing  to  the 
bankruptcy  by  i-ash  and  hazardous  speculations.  The  apph- 
lant  intimated  that  he  wished  to  obtam  an  immediate  dis- 
charge subject  to  a  judgment,  and  his  Honour  adjourned  the 
hearing  until  May  Cth. 

Edward  Sidney  Stkkl. — A  further  sitting  of  the  London 
Bankrupt<n-  Court  was  held  for  this  pub  he  examination 
under  the  receivmg  f^rder  made  in  Apiil,  1916,  againjrt 
Steel  Brcis..  electrical  engineer.s,  206,  East  India.  Dock 
Road.  £.  Tlie  debtor  stated  when  he  first  attended 
under  the  proceedings  that  he  never  had  a  partner. 
He  cosnraenced  the  business  in  October,  1914,  and  can- 
ned it  on  successfulh  until  the  end  of  1915,  when  as  he 
baid  to  join  up  he  made  arrangements  to  dispose  of 
it.  A  statement  of  affairs  was  lodged  showing  habili- 
ties  £580  and  a.ssets  £fK).  repre.sented  by  shares  in  Ste>ers 
Eleetri*-  &  Engineering  Co.  The  Official  Receiver  reported 
that  the  debtor  was  stated  to  have  gone  overseas,  and  it 
would  lie  futile  to  further  adjourn  his  public  examination. 
The  .sitting  was  accordingly  adjourned  sine  die,  with  Ubeity 
to  the  Othcial  Receiver  or  the  debtor  to  apply  for  it  to  be 
reinstated  in  the  list  when  the  debtor  was  able  to  attend 
tlie  Court. 

P.  .1.  Earle,  electrician.  3,  St.  Nicholas  Road,  Truro  — 
Receiving  order  made  April  9th  on  creditor's  petition. 

German  Ebonite  Substitute. — The  Hornite  Works  Joint- 
Stock  Co.  has  Ijeen  recently  fuunded  at  Dii?seldorf,  with  a  capital 
of  M.  300  000.  Hornite  ia  an  ebonite  substitute  prepared  from 
industrial  residues,  which  in  appearance  and  wearine  qualities  not 
only  replaces  ebonite,  but  will,  it  is  said,  owin^'-  to  its  extrafirdinary 
cheapness  and  sijecial  qualities,  drive  it  off  the  market.  Hornite 
will  be  used  for  door  handles,  window  pushes,  walkinpr-.^ticks, 
telephone  installations,  cycle  handle-bar  grips,  and  various  tech- 
nical or  surgical  purposes. — Kiilitixolie  /.eitung.  March  7th. 

German    Wire    Prices    Advanced. — The    Rolled    Wire 

Association  raised  the  price  of  rolled  wire  by  51.  100  per  ton  in 
Pebruary.  The  Cnion  of  Wire  Works  recently  called  a  meeting  ol 
members,  at  which  the  prices  for  wire  products  were  to  be  raised  in 
conformity  with  the  increased  rolled  wire  pricPs.  In  the  meantime, 
the  prices  of  all  wire  products  were  advanced  by  the  same  amount 
as  the  rolled  wire  price,  viz.,  by  M.  loO  per  ton. — KulnUcln-  Zeitunii. 

Where    the     Huns     Destroyed. — The     works    of    the 

Thomson-Houston  Co.,  at  Lesquin-les-Lille.  which  gave  employment 
to  1.000  pt-ople,  were  destroyeil  by  the  Huns.  Of  the  two  large 
bnildines  comprising  the  works,  one  was  taken  down  and  carried 
oflf  to  (iermany  early  in  191  s,  while  the  other,  after  bein?  used  by 
the  enemy  ag  an  establishment  for  repairinfr  war  material,  was  set 
on, fire  by  thn  Germans  as  they  retreated  in  October  last. 

Iron  and  Steel  Ontput. — The  following  statement  as  to 

production  of  iron  in  the  United  King-dom  is  issued  by  the  Ministry 
of  Munitions  : — 


Hematite         

Output  duriug 

week  endiDg 

Mar.  22nd,  191i). 

Tons. 

(M.OOO 

51,000 

Number  of 

furnaces 

in  blast. 

103 

83 

Foundry,  forge,  and  other  qualities 
Ferro-aUoys                

38,000 
.■5,000 

97 

12 

The    Brazilian     Industrial     Delegation.— ^Ir.    W.    S. 

Bai-elay.  of  the  Federation  of  British  Industries,  sailed  on  Saturday 
for  South  America,  to  act  as  a  special  Commissioner  to  conduct 
back  to  this  country  the  Brazilian  delegates  who  have  been 
appointed  by  the  Brazilian  Government  to  undertake  a  tour  in  this 
country  as  the  guests  of  the  Federation.  At  the  end  of  the  ])resent 
tour  of  these  Brazilian  delegates  the  Federation  intends  to  send  a 
permanent  Commissioner  to  Brazil  as  part  of  its  Overseas  Com- 
missioner Service. 

New    Electrical     Companies    in     India. — -^mong    the 

new  electrical  concerns  recently  formed  in  India,  are  the  English 
Electrical  Co..  6.  Hastings  Street.  Calcutta— capital,  100,000  rupees  : 
and  the  Metallic  Filaments  Co..  .''>B,  Basettipet.  Bangalore  City  — 
uapital,  100.000  rupees. 


Catalogues  Wanted, — The    WAERrsGTON   JiLEoisiCAi 

Co.,  Ltd.,  who  have  commenced  business  at  82,  Sankey  Street, 
Warrington,  require  lists  of  electrical  accessories,  switohgear 
motors,  and  other  electrical  apparatus. 

Government  Stores. — It  is  announced  that  Mr.  W.  J. 

Larke.  O.B.E.,  Controller  of  the  Disposal  of  Miscellaneous  Stores, 
has  removed  from  the  Hotel  M^tropole  to  Caxton  House,  West- 
minster, headquarters  of  the  Miscellaneous  Stores  Department. 

Liquidation.  —  Electrhity    Supply    Cd.    kor    Spaix, 

Ltd. — Meeting,  May  14th,  at  o.S,  Commercial  Street,  London,  E., 
to  hear  an  account  of  the  winding-up  from  the  liquidator. 

Book  Notices. — "  Proceedings  of  the  AmeriL'an  Institute, 
of  Electrical  Engineers."  Vol.  XXXVIIL  No.  3.  March,  1919. 
New  York  :  The  Institute      Price  SI. 

■  The  Strowger  Automatic  Telephone  Exchange.'  By  K. 
Mordin.  Pp.  xii.  -(-  186  ;  82  figs.  Price  2l8.  net.  "  The  ElementJi 
of  Telephony."  By  A.  Crotch.  Second  edition.  Pp.  IM;  .57  figs. 
Price  2s.  net.     London  :  E.  &  F.  N.  Spou,  Ltd. 

Trade  Announcements.— The  Stuart  Eleitricai,  Co., 

of  Union  Chambers,  Temple  Row,  Birmingham,  have  commence<1 
business  as  electrical  engineers  and  contractors,  with  Mr.  F.  W. 
Twentyman,  late  of  Messrs.  Ellis  k.  Ward,  Ltd.,  of  London  and 
Birmingham,  as  manager.  Catalogues  and  lists,  with  triide  tenius, 
are  lesired. 

Mr.  Bernard  Meggitt,  who  has  been  demobilised,  has  taken  over 
the  control  of  the  electrical  business  of  the  Prooressivk 
Engineerino  Co.,  Ltd.,  at  his  old  address.  Station  Street, 
Mansfield. 

Mb.  G.  H.  MnRi.AND,  discharged  from  the  Forces,  haa  com- 
menced business  a,s  au  electrical  engineer  at  22,  West  Street. 
Maidenhead. 

Mb.  Thos.  Hall  has  commenced  business  aa  an  electrical 
engineer  at  4,  New  Road,  KenUworth. 

The  Allied  (Sheffield)  Iron  and  Steel  Co,  Ltd.,  of 
18,  Cadman  Lane,  Norfolk  Street,  SheflSeld,  have  opened  a  branch 
to  deal  in  motor-cars,  lorries,  tires,  and  electrical  equipment,  in- 
cluding dynamos,  motors,  switchgear,  cables,  lamps,  and  electrical 
accessories. 

Mr.  Joseph  Marson,  for  20  years  with  Mr.  G.  R.  Maraon,  of 
Hales  Street,  Coventry,  has  commenced  business  as  an  eleotrieai 
engineer  and  contractor  at  17.  Styvedale  Avenue.  Coventry 

The  Lead   Market. — In  their  report  dated  April   li'th, 

Messrs.  James  Forster  4:  Co.  state  : — ''  The  '  Controllers  '  have  again 
reduced  the  price  of  lead  20s.  per  ton,  making  it  ^25.  We  venture 
to  say  that  the  reductions  made  in  the  last  fortnight  have  uoi 
been  necessary,  and  have  not  resulted  in  the  sale  of  more  lead  than 
would    have  taken  place   without   the    reductions.     .     .  Con- 

sumption at  home,  and  export,  is  increasing,  and  is  certain  to 
increase,  but,  on  the  other  hand,  the  st^jck — 90,4r>0  tons — restricts 
bu.ving  to  prompt  requirements,  and  consumers  are  very  unlikely 
to  depart  from  this  course." 

-  The  report  of  Messrs.  G.  Cawson  &  Co.,  also  dated  April  12th. 
says  : — "  There  has  again  been  a  good  business  done  in  all  positions. 
The  control  price  was  reduced  to  -£25,  and  this  brought  in  quite  a 
good  trade — consumers  buying  freely  to  cover  their  requirements. 
.  There  is  no  doubt  that  prices  have  now  come  down  to  a 
reasonable  level.  Seeing  the  greatly  increased  cost  of  production, 
and  the  advance  in  coal  and  labour,  it  is  quite  certain  that  output 
will  gradually  show  a  cousiderable  decline,  and  consumers  are 
probably  well  advised  in  covering  their  forward  requirements. 
The  outlook  continues  favourable  for  a  good  trade,  and  as  the 
Labour  position  is  now  more  settled,  and  Peace  apparently  in  sight, 
we  look  for  .a  continued  good  demand." 

Catalogues    and    Lists. — It  may  be   uudenstood,   as  a 

general  rule,  that  copies  of  publications  mentioned  in  this  section 
may  be  obtained  on  application  to  the  firm  or  company  at  the 
address  given. 

Messrs.  Follers,  Chad  well  Heath,  Essex. — Illustrated  price- 
list  (4  pp.)  of  Fuller  dry  (square  and  round-type)  batteries  for 
P.O.  telephone  and  railway  work,  aud  inert  batteries  for  telegraph 
and  telephone,  gun-firing,  and  naval  service. 

Hart  Accumulator  Co.,  Ltd.,  Marshgate  Lane.  Stratford. 
London. — Eight-page  illustrated  price-list,  describing  their  Hart 
"  MSL"  batteries  (.6  and  12  volts)  for  motor-car  electric  starting 
and  electric  lighting.     Spare  parts  are  also  tabulated  very  clearly. 

Messrs.  Donovan  ic  Co..  47.  Cornwall  Street,  Birmingham. — 
Forty-page  fully  illustrated  and  descriptive  catalogue,  giving  par- 
ticulars of  their  "  Saf  use  "  and  "  Donlok  "  Home  Office  switch  and 
fuse  gear  for  factory  installation  service.     Prices  are  tabulated. 

Cheap  Steam,  for  .March,  1919  (issued  by  Messrs.  E.  Bennis  and 
Co..  Ltd.,  of  Little  Hulton).  is  a  ver.v  fine  number.  Not  many 
technical  publications  are  yet  able  to  avail  themselves  so 
generously  of  art  paper.  There  is  a  technical  feast  of  more  than 
■>0  pages  of  editoral  matter,  including  a  finely-illustrated  reprint 
from  Engineerinif  of  a  description  by  G.  F.  Zimmer  of  the  coal- 
handing  appliances  at  the  Coventry  electricity  works,  with 
large  infolded  drawings  ;  also  a  full  reprint  of  a  paper 
and  discussion  on  "Steam  Engines  and  their  Relation  to  the 
Fuel  Economy  Problem"  (.\.  E.  A.  Edwards,  at  the  Birmingham 
Association  of  Jlfchanical  Engineers) ;  the  "  Education  for 
Genius  "  address  (E.  C.  Keed)  is  continued,  as  is  also  "  The  Control 
and  Measm-ement  of  Temperatures"  ;  and  some  of  Mr.  A.  W. 
Bennis's  notes  on  "  Fuel  Economy  "  are  extracted. 
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Reconstruction.  —  Pamphlet  No.  :.'0.  issued  by  the 
Ministry  of  Eoconstruction,  deaU  with  the  [subject  ol'  "  Land 
Settlement." 

LC.C.  Capital  Expenditure.— It  is  no  longer  necessary 
for  the  London  County  Council  to  obtain  the  special  consent  of  the 
Treasury  to  the  incurrinir  of  capital  expenditure,  aa  the  war 
restrictions  have  been  withdrawn. 

Works  Extension. — Messrs.  Marshall,  Sons  &  Co.,  Ltd., 

have  pnrchoaed  a  site  at  Gainsborough,  upon  which  to  extend  their 
■works. 

Export  Restrictions.— The  London  Gazette  ior  April  11th 
contains  particulars  of  amendments  in  and  additions  to  export 
restrictions. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — I'roposed  Loan. — The  T.C.  has  agreed  to 
apply  for  sanction  to  borrow  £85,000  for  additional  plant  and 
mains  in  connection  with  the  electricity  undertaking^. 

Belfast. — Proposed    New    Power    Station. — At  the 

last  monthly  meeting  of  the  T.C.  it  wa.s  reported  that  the  tenders 
for  the  foundations  of  the  new  harbour  grenerating-  station  rangeil 
from  £120,000  to  £170,000  ;  it  was  estimated  that  the  buildings 
would  cost  at  least  50  per  cent,  more  than  the  foundations,  and 
that  the  total  cost  would  be  from  £250.000  to  £300.010.  The 
original  estimate  of  Sir  John  Snell  was  £46,000  for  the  buildings 
and  foundations.  Alderman  Tyrrell  said  that  the  interest  on  the 
revised  estimates  for  the  complete  scheme  would  be  £60,000. 
instead  of  £27,500,  and  this  would  fall  on  the  consumers.  Agree- 
ments had  been  entered  into  with  the  two  shipbuilding  firms,  and 
the  only  change  that  could  be  made  in  the  charges  for  energy 
was  that  which  depended  on  the  price  of  coal.  A  special  meeting 
tif  the  Council  is  to  be  called  to  consider  the  matter. 

Blackburn. — Proposed  Loan. — The  T.C.  has  approved 
of  application  being  made  to  the  L.G.B.  for  sanction  to  a  loan  of 
£250,000  for  the  proposed  new  generating  station  at  Whitebirk. 

Canada. — Strike. — The  strike  of  the  Montreal  Light, 
Heat  and  Power  Co.s  employes  on  Wednesday  last  week,  for  the 
recognition  of  their  union  has  not  resulted  in  the  closing  of  the 
services  aa  many  of  the  employts  are  remaining  on  duty. 

Cheriton. — E.L.  Scheme. — The  U.D.C.  is  supporting  a 
petition  to  the  Folkestone  Electricity  Supply  Co.  for  terms  for  a 
supply  of  electricity  for  lighting  in  the  district. 

Cheltenham. — E.L.  Scheme. — The  T.C.  has  decided  to 
apply  to  the  L.G.B.  for  a  loan  of  £26,000  for  completing  the  light- 
ing of  the  town  by  electricity.  The  Gas  Co.  had  informed  the 
Council  that  in  future  its  charges  would  be  £  10  per  lamp,  and  it  was 
stated  that  a  saving  of  £4  per  lamp  would  by  effected  by  adopting 
electric  lighting. 

Continental.  —  Germany. — The  Provincial  Landtag  of 
Pomerania  has  decided  to  grant  a  subsidy  of  Mk.13'5  mill,  for  the 
overland  power  transmission  system,  which  it  is  desired  to  make 
independent  of  coal  by  taking  advantage  of  water  power. — D.A.X. 

The  Deutsche  Wasserkraft  Verband  is  the  name  of  a  new 
association  which  has  lately  been  formed  at  Berlin  with  the 
object  of  encouraging  the  utilisation  of  the  water-power  resources 
of  the  country  for  the  generation  of  electrical  energy  for  power  and 
other  purposes. 

Derby. — Price     Increase. — The    extra    charges    for 

electricity  have  been  advanced  by  the  T.C.  from  40  to  60  per  cent. 

Doncaster. — Price  Increase. — The  price  of  electricity 
has  been  increased  by  the  T.C.  from  25  per  cent,  to  40  per  cent, 
above  the  pre-war  charges. 

Dublin.— Electricity  Charges. — The  T.C.  has  decided 
that  the  50  per  cent,  advance  put  on  the  price  of  electricity  last 
October  shall  only  continue  in  force  during  the  June  quarter. 

Dartford. — Proposed  Price  Increase. — The  U.D.C. 
has  applied  to  the  B.  of  T.  for  an  order  to  increase  the  statutory 
maximum  price  of  electricity  for  lighting  by  50  per  cent.  Energy 
is  to  be  supplied  to  the  engineering  works  of  J.  &  E.  Hall,  Ltd. 

East     Cowes.  —  Proposed    Price    Increase.  —  The 

U.D.C.  has  decided  to  oppose  the  application  of  the  Isle  of  Wight 
E.L.  Co.  for  power  to  increase  its  charges  for  electricity  from  8d.  to 
9d.  per  unit. 

Ellesmere  Port. — Proposed   Bulk   Supply. — In  view 

of  Government  action  regarding  the  supply  of  electricity,  the 
U.D.C.  has  deferred  sanction  to  a  supply  of  electricity  in  bulk  to 
the  Ship  Canal  Portland  Cement  Co.  by  the  Mersey  Power  Co. 

Folkestone. — E.L.  Charges. — The  T.C.  has  rejected  a 

recommendation  by  the  Electricity  Charges  Sub-Committee 
authorising,  under  the  deed  of  transfer,  an  increase  from  7d.  to 
7id.  per  unit  for  electricity,  on  the  application  of  the  Electricity 
Supply  Co.  The  B.  of  T.  has  sanctioned  an  increase  to  8d.,  subject 
to  the  T.C.  agreeing  to  alter  the  deed  of  transfer,  which  provides 
for  a  maximum  charge  of  7d. 


Godalming.  —  Electricity     Charges.  —  The    Urban 

E.L.  Co.  has  decided  to  enforce  a   minimum  quarterly  charge  of 
13s.  4d.  for  electricity  supplied  up  to  20  units. 

Hastings. — Price  Increase.— The  T.C.  has  decided,  to 

apply  to  the  B.  of  T.  for  consent  to  increase  the  advance  of  20  per 
cent,  on  pre-war  charges  for  electricity  to  50  per  cent. 

High  Wycombe.— E.L.  Charges.— The  E.L.  and  P.  Co 

has  decided  to  charge  a  minimum  of  Kis.  Id.  per  quarter  for  energy 
consumed  up  to  20  units. 

King's  Lynn. — Proposed  Loan. — The  T.C.  has  decided 
to  apply  to  the  L.G.B.  tor  sanction  to  a  loan  of  .£34,200  for  exten- 
sions at  the  electricity  works  in  connection  with  the  supply  ol 
electricity  to  two  shipyards  at  West  Lynn. 

Knottingley. — E.L.  Order. — The  T'.D.C.  has  decided 
to  proceed  with  negotiations  for  the  transfer  of  its  E.L.  order  lo 
the  Electrical  Distribution  of  Yorkshire,  Ltd. 

Malvern. — Extensions.— The  U.D.C.  has  decided  to 
supply  electricity  for  power  and  lighting  to  the  works  of  the 
Morgan  Motor  Co.,  Ltd.,  which  are  outside  its  area. 

Mitcham. — Mains  Extensions. — The  County  of  London 
E.S.  Co.  has  informed  the  Council  of  its  intention  to  lay  cables  in 
the  town. 

Portrush. — E.L.  Schejie. — The  U.D.C.  has  decided  tn 

proceed  with  an  E.L.  scheme,  and  to  approach  the  Belfast  Banking 
Corporation  for  a  loan  of  £  10,500  for  the  purpose. 

Redcar. — E.L.  Scheme. — The  U.D.C.  ha.s  appointed  ;i 
deputation  to  interview  the  Cleveland  and  Durham  E.P.  Co.  with 
regard  to  a  supply  of  electricity  in  bulk  for  the  lighting  of  the 
district. 

Rochdale. — Proposed  Loan. — The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £68,600  for  extension.s 
at  the  electricity  works. 

Stretford. — Price  Increase. — The  Electricity  Com- 
mittee has  increased  the  charges  for  electricity  from  B5  per  cent, 
to  80  per  cent,  over  pre-war  charges. 

Torquay. — Year's  Working. — The  receipts  of  tlic 
T.C.  electricity  department  for  1918  totalled  £21,091,  and  the- 
expenditure  £23,234,  leaving  a  net  loss  of  £2,143. 

Energy  fob  Tramways. — It  was  stated  at  a  meeting  of  the 
Council  that  the  tramway  company  was  being  supplied  with  elec- 
tricity at  below  cost  price,  and  negotiations  have  been  entered  into 
for  the  charges  to  be  increased. 

Warwick. — Proposed  New  Station. — The  Leicester- 
shire and  Warwickshire  E.P.  Co.  has  applied  to  the  B.  of  T.  for 
consent  to  erect  a  generating  station  at  Emscote. 

Watford. — Proposed  Bulk  Supply. — The  North  Metro- 
politan E.P.S.  Co.  has  submitted  revised  terms  to  the  U.D.C.  for  a 
supply  of  electricity  in  bulk. 

Warrington. — Loan  Sanction. — The  T.C.  has  received 
consent  to  a  loan  of  £11,011  for  electricity  purposes,  and  all 
applications  for  lighting  installations  are  to  be  proceeded  with. 
There  are  prospective  demands  for  power  to  the  extent  of 
10,760  H.P.,  and  action  with  regard  to  these  has  been  deferred 
pending  an  interview  with  the  B.  of  T. 

Worle. — E.L.  Scheme.  —  The  Weston-super-Mare  E.L. 
Co.  has  been  asked  upon  what  terms  it  is  willing  to  supply  electricity 
to  the  parish  for  lighting  and  power. 


TRAMWAY  ANDJRAILWAY  NOTES. 

Barrow. — Municipal  Purchase. — The  T.C.  has  secured 

an  extension  of  time  to  consider  its  option  to  purchase   the  British 
Electric  Traction  Co.'s  system  within  its  area. 

Continental. — Italy. — A  strike  which  took  place  at 
Rome,  on  Thursday,  last  week,  included  tramway  men.  The  strike 
had  no  economical  motive,  being  purely  political,  and  ended  the 
same  evening.     The  leaders  are  under  arrest. 

Edinburgh.— Fare  Revision. — The  T.C.  has  decided  to 
support  the  application  of  the  Edinburgh  and  District  Tramway 
Co.  for  B.  of  T.  sanction  to  morease  the  tramway  fares  from  Id.  to 
1  -Id.  per  mile. 

Halifax. — Price  of  Rails. — The  Tramways  Committee 
has  decided  to  call  the  attention  of  the  Municipal  Tramways 
Association  to  the  high  price  of  tramway  raUs  and  materials,  with 
a  view  to  the  Government  being  asked  to  fix  a  reasonable  maximum 
price  in  connection  therewith. 

Heywood. — Year's  Working. — The  receipts  of  the 
Corporation  tramway  department  for  the  past  year  totalled 
£6.795,  an  increase  of  £1,200;  passengers  carried  numbered 
17,525,190.  an  increase  of  1,114.166,  although  the  car-miles  run 
were  98,306  less  than  in  the  previous  year. 
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Huddersfield. — Sunday  Service. — Differences  between 

the  Tramways  Committee  and  its  employes  have  been  settled,  and 
a  complete  day's  rest  per  week  is  to  be  granted  ti  every  man  as 
soon  as  sufficient  staff  can  be  obtained  to  make  it  possible ;  the 
Simday  service,  which  had  been  suspended,  has  been  resumed. 

London. — Accibexts. — The   breaking  of   an  axle  on  a 

west-bound  train  between  Blackfriars  and  Temple  led  to  traffic 
dislocation,  on  Thursday  morning  last  week,  on  the  District  Kail- 
way,  as  announced  in  our  last  issue.  Trains  going  east  at  the  time 
could  not  be  run  back  and  the  line  cleared  for  on-coming  trains. 
Some  passengers  had  to  be  conducted  along  the  line  to  the  nearest 
station. 

Another  mishap,  which  added  to  the  disorganisation,  was  caused 
by  a  fire  breaking  out  in  the  motor  carriage  of  an  Ealing-Southend 
train  near  Hammersmith  Broadway  Station  about  9  a.m.  The 
flames  were  quickly  overcome,  but  trains  running  eastwards  were 
for  a  time  held  up. 

Owing  to  the  burning  out  of  a  signal  cable,  there  was  some 
delay,  on  Friday,  on  the  Metropolitan  Railway. 

The  City  and  South  London  Railway  Co.  proposes  to  deposit  a  Bill 
which,  although  out  of  time,  will  be  proceeded  with  this  session. 
The  Bill  proposes  to  extend  the  time  for  the  enlargement  of  the 
tunnels  and  other  works  authorised  in  1913  and  interrupted  by  the 
war,  until  August  15th,  1924.  Powers  are  also  sought  to  construct 
three  new  subways  to  relieve  the  traffic  at  Stockwell  and  Clapham 
Common  Stations,  and  to  borrow  for  the  purposes  of  the  under- 
taking by  the  creation  of  Redeemable  Second  Debenture  Stock  any 
sum  not  exceeding  .■£1,500,000,  carrying  interest  at  the  rate  of 
5  per  cent,  per  annum. — The  Times. 

Owing  to  the  breakdown  of  a  tramcar  on  the  South  London 
L.C.C.  tramway  system  on  Thursday  morning  last  week,  all  the 
tramcars  were  brought  to  a  standstill  for  about  20  minutes. 

L.C.C.  Fabes. — The  L.C.C.  Finance  Committee  has  recommended 
that  the  L.C.C.  tramway  fares  be  increased  from  the  present 
average  of  1'8  miles  per  Id.  to  I'S  miles  per  Id. 

L.U.T.  Fakes — The  London  United  Tramways  Co.  states  that 
from  April  1 3th  its  ordinary  fares  will  average  Id.  for  1^  miles, 
and  about  Id.  for  three  miles  in  the  case  of  workmen's  fares. 

Newcastle-on-Tyne.  —  Sunday  Service. — The  Tees- 
side  Committee  of  the  Iron  and  Steel  Trades'  Confederation  has 
asked  its  members  to  ceaae  work  on  Sundays  unless  the  tramway 
service  is  restored. 

Northampton. — Power  for  TRAinvAYs. — The  Tram- 
ways Committee  is  considering  an  offer  of  the  Northampton  E.L. 
and  P.  Co.  to  supply  power  for  tramway  purposes  at  1  ad.  per  unit 
for  1. 500.000  units  per  annum,  or  Ijd.  for  1.250.000.  During  the 
year  ended  March.  1918.  energy  generated  by  the  Corporation  and 
consumed  on  the  tramways,  cost  a  little  over  lid.  per  unit.  It  is 
estimated  that  the  Corporation  could  save  £4,000  per  annum  by 
closing  down  its  generating  station  and  taking  all  its  supplies 
from  the  company. 

Rochdale. — Year's  WoRKma. — Dm-ing  the  past  year 
the  receipts  of  the  Corporation  tramway  department  amounted  to 
£110,564.  an  average  of  lS'3d.  per  car-mile,  against  £102,205  in 
the  preceding  year. 

Trade  Union  Amalgamation  Ballot.— The  ballot  of  the 

London  and  Provincial  Union  of  Licensed  Vehicle  Workers,  on  the 
question  of  amalgamating  with  the  Society  of  Tramway  and 
Vehicle  Workers,  resulted  as  follows  : — For,  17.498  ;  against,  «89. 
The  figures  of  the  Tramway  and  Vehicle  Workers  are  not  yet 
available. 

United    States.  —  Rail-way    Electrification.  —  The 

I'.S.  Fuel  Administration,  which  recommended  the  electrification 
of  certain  mountain  sections  of  the  Californian  railways,  as  a  war 
measure,  has  issued  a  report  containing  data  regarding  the  con- 
version under  peace-time  conditions.  The  cost  is  estimated  at 
823,000,000.  The  power  requirements  would  be  about  267,0j0,000 
units,  and  the  maximum  demand  about  121,600  KW.  The  report 
states  that  over  20  per  cent,  of  the  production  of  coal  and  oil 
fuel  in  the  U.S.  is  consumed  by  the  railroads,  and  half  of  this 
is  wasted  by  the  inefficiencies  of  steam  locomotion. 

One-Man  Tbamcars. — The  new  type  of  one-man  tramcars  is 
now  in  use  on  130  tramway  undertakings  throughout  the  U.S. 
The  cars  are  extremely  light,  weighing  from  12,OuO  to  15,000  lb. 
fully  equipped,  and  seat  32  to  40  passengers.  They  are  fitted  with 
safefy  apparatus  Which  shut  off  the  power,  bring  the  cars  to  an 
emergency  stop,  sand  the  track,  and  open  doors  at  each  end  if 
the  driver  becomes  incapacitated.  It  is  claimed  that,  by  the  use  of 
these  cars,  double  the  service  can  be  maintained  at  the  same 
expense. — Journal  of  Elect ri city. 

Electric  Railway  Operation. — Preliminary  figures  of  the 
quinquennial  report  on  the  electric  railways  of  the  States  of 
Florida.  Idaho,  Wyoming,  Connecticut,  and  Rhode  Island  have 
been  issued  by  the  Bureau  of  the  Census,  U.S.  Department  of  Com- 
merce. The  statistics  relate  to  the  years  ending  December  31st. 
1917,  1912,  and  1907.  The  totals  include  electric-lighting  plant 
operated  in  connection  with  electric  railways,  and  not  separable 
therefrom,  but  not  mixed  steam  and  electric  railroads,  or  railways 
under  construction. 

The  figures  for  Florida  show  that  the  number  of  companies  was 
Sin  1917,  and  10  in  1912  and  1907;  there  were  18.V03  miles  of 
track  in  1917,  compared  with  164'84  in  1912,  and  1I8'26  in  1907. 
The  income  from  all  sources  was  82,444,514  in  1917,  compared  with 
$1,969,315  in  1912,  and  81,371,541  in  1817,  and  operating  expenses 
increased  from  8956,860  in  1908  to  $1,155,091  in  1912,  and  81,387,107 


in  1917.  Taxes,  interest,  fixed  charges,  &o.,  increased  from  $186,222 
in  1907,  to  $424,717  in  1912,  and  8516.556  in  1917.  The  net  income 
was  8540.851  in  1917,  S389,507  in  1912,  and  8228,459  in  1917.  The 
electrical  power  consumed  in  1917  amounted  to  32,073.156  units, 
and  in  1912  to  25,529,043.  Of  this  power,  all  but  a  small  amount 
was  generated  by  the  companies. 

The  figures  for  Idaho  and  Wyoming  show  small  gains  in  tracka^re. 
equipment,  and  income  for  the  semi-decade  1912-1917,  but  they  are 
far  below  the  gains  made  during  the  period  of  1907-1912.  The 
operating  companies  in  these  two  States  numbered  6  in  1917,  5  in 
1912,  and  2  in  1907.  There  were  1277  miles  of  single  track  in 
1917  (Idaho  104  65.  and  Wyoming  2305),  compared  with  111"84 
miles  in  1912  (Idaho  88-93,  and  Wyoming  22  91),  and  44'24  miles  in 
1907,  the  latter  being  all  in  Idaho.  Passengers  carried  in  1917 
numbered  4,736,414,  with  a  passenger  revenue  of  S423,940,  com- 
pared with  5,568,781  revenue  passengers,  and  a  revenue  of  8450,913 
in  1912.  The  total  income  was  8524,182  in  1917,  compared  with 
8519,153  in  1912,  and  operating  expenses  increased  from  §368,697  in 
1912  to  8375,858  in  1917.  Taxes,  interest,  fixed  .charges,  &c., 
amounted  to  §154,302  in  1912,  and  8132,786  in  1917. 

The  figures  for  Connecticut  and  Rhode  Island  show  general  gains 
for  both  the  five-year  periods,  1912-1917,  and  1907-1912.  The 
number  of  operating  companies  was  9  in  1917,  10  in  1912,  and  15 
in  1907.  The  mileage  of  single  track  in  Connecticut  in  1917 
amounted  to  1.080,  an  increase  of  6'3  per  cent.,  compared  with 
1912.  and  of  3S'2  per  cent.,  compared  with  1907.  The  corres- 
ponding items  for  Rhode  Island  were  454  miles,  4'2  per  cent,  and 
53  per  cent,  respectively.  The  number  of  passengers  carried  in 
1917  was  319.931.011,  compared  with  266,385.229  in  1912,  and 
213.725,761  in  1907.  The  income  from  all  sources  was  818,614.261 
in  1917,  compared  with  814,457,064  in  1912.  and  $11,838,033  in 
1907,  and  operating  expenses  increased  from  87,601,929  in  1907,  to 
89,090,782  in  1912,  and  14,187,238  in  1917.  interest,  taxes,  fixed 
charges,  &c.,  amounted  to  $3,693,440  in  1907,  to  §3,439,952  in  1912, 
and  to  £4,518.093  in  1917.— .ff.  of  T.  Journal. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Argentina. — A  wireless  concession  for  SO  years  has  been 

granted  to  the  German  Telefunken  Co. 

British  Cable  Censorship.— Lord  Reading  declares  that 
there  is  no  foundation  for  the  complaints,  reported  from  Paris, 
that  the  British  censorship  has  been  used  to  promote  the  interests 
of  British  trade  at  the  expense  of  that  of  America. — Tlie  Times. 

Cable  Delays. — The  time  taken  in  the  transmission  of  tele- 
grams from  abroad  continues  to  show  improvement,  but  the  delays 
are  still  causing  great  inconvenience  and  loss.  From  particulars 
given  in  the  Times,  it  will  be  noted  that  a  telegram  from  Brussels  took 
three  days  in  transmission,  while  another  from  Berlin  was  received 
on  the  day  after  dispatch.  Other  Allied  capitals,  such  as  Bukarest 
and  Belgrade,  suffer  even  more  than  Brussels  in  this  comparison 
with  facilities  granted  to  the  enemy. 

Telephone  Installations. — The  Post  Office  states  that  it 
is  unable  to  effect  fresh  telephone  installations  at  present,  owing 
to  the  shortage  of  wire  and  skilled  linemen. 

Wireless  Call  Signals. — The  Air  Ministry  states  that  as 
some  confusion  appears  to  exist  with  regard  to  the  wireless  call- 
signs  allotted  to  aircraft  for  the  trans- Atlantic  flight,  each  machine 
has  been  given  a  group  of  three  letters  lying  within  the  limits 
D  K  A  to  D  M  Z  which  serves  as  a  call-sign  and  as  a  rapid  method 
of  establishing  the  machine's  identity.  Thus  D  K  A  is  the  wire- 
less call-sign  of  the  Sopwith  machine  competing  in  the  trans- 
Atlantic  flight. 

Wireless  Operators. — A  dispute  has  arisen  between  'the 
Association  of  Wireless  Telegraphists  and  the  Shipping  Federation 
regarding  the  payment  of  £3  per  month  war-risks  bonus  granted 
by  the  Shipping  Controller  in  October  last.  The  Association  states 
that  no  payment  has  yet  been  made,  and  has  decided  that,  unless 
the  money  is  paid  by  noon  on  April  16th,  no  wireless  operators 
will  sail  from  British  ports.  Over  4,000  wireless  operators  of  the 
mercantile  marine  are  affected. 

Wireless  Telephony. — Mr.  Ernest  F.  W.  Alexanderson, 

consulting  engineer  of  the  American  General  Electric  Co.,  announces, 
according  to  fhe  evening  Press,  that  his  compaoy  is  considering 
plans  for  a  trans- Atlantic  wireless  system,  to  enable  New  York  to 
converse  with  Paris  and  London.  He  says  two  devices,  which  make 
the  plans  practicable,  are  a  bridge  receiver  and  a  barrage  receiver, 
both  being  his  own  inventions.  The  bridge  receiver  permits  con- 
tinuous conversation  as  in  ordinary  telephony.  Conversation  on 
wireless  telephones  previously  has  been  carried  on  in  relays — that 
is,  one  man  could  not  speak  and  listen  at  the  same  time.  The 
barrage  receiver  permits  the  operator  to  centre  his  attention  on  the 
message  in  which  he  is  interested. 

The  Royal  Air  Force  is  busy  pursuing  research  work  in  wireless 
telephony  in  France  ;  new  apparatus  is  being  put  to  practical 
use  under  test  conditions  in  connection  with  the  Folkestone- 
Cologne  aerial  mail  service.  Along  this  route  a  chain  of  call 
stations  is  being  installed,  and  the  machines  are  being  fitted  with 
both  sending  and  receiving  sets.  As  yet  the  idea  has  not 
passed  the  experimental  stage. 
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CONTRACTS  OPEN  AND  CLOSED. 

{.The  d-ate  given  in  parentheses  at  the  end  of  the  paragraph  indicates 
the  issue  of  the  Electbical  Rktiew  in  which  the  ''  Official 
Sotice"  appeared.^ 

OPEN. 

Australia.— Hrishane. — ^lay  15tb.  DepartineiiL  of  the 
Treasury.  H.T.  switchboard,  storage  battery  and  motor-penerator  set 
lor  the  electric  power  house,  Inkerman  Irrigation  Area,  Townsville. 
Specifications  from  the  Hydraulic  Eng-ineer,  Brisbane. 

June  ISth.  Brisbane  City  Electric  Light  Co.  Supply  of  rotary 
converters  (specification  lOs.  6d.)  from  the  offices  of  the  company 
in  Brisbane. — Ti  mlrrs. 

Melbourne.— May  14th.  Victorian  Railway  Commissioners. 
Cells,  renewals,  caustic  soda  and  mineral  oil  for  caustic  soda 
batteries.     (Contract  No.  32.194.') 

Sydney.— June  9th.  City  Council.  Supply  and  erection  of 
power-house  switohgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.* 

Bedford. —  -May  .'Ird.  Electrioity  Department,,  ileters 
for  li  months.     (See  this  issue.) 

Birr  (King's  County). — -May  1st.  Birr  Electric  liijrht 
and  Power  Co.,  Ltd.  Hydraulic  turbine  and  accessories,  electric 
generator,  reducer  set  and  motor  booster,  switchboards,  alterations 
to  P.  i:  G.  storage  battery,  overhead  distributing  lines,  wood  poles 
and  fittings.     (April  llth.i 

Dublin. — -\pril  24th.  Electricity  >Supply  Comraittee. 
High-tension  switohgear  and  alterations  to  existing  switohgear. 
(April  11th.") 

Dundalk. — .\pril  2;>th.  I'.D.C.  Electricity  Department. 
Replating  of  storage  battery.     (April  1 1th.)      , 

Edinburgh. — April  I'lst.  School  Board.  Installation 
of  electric  light  at  London  Street  School.  Mr.  .T.  Stewart.  S.S.C, 
Clerk  to  the  Board,  Castle  Terrace. 

Lancaster. — April  25th.  Corporation  tramway  uniforms. 
(AprU  nth.) 

London. — Batteesea.— May  1st.  Electricity  Department. 
One  water-tube  boiler,  superheater,  economieer  and  mechanical 
stoker,  inductd-drauglit  plant  for  main  flues.     (April  1  Ith.) 

L.C.C.— The  Highways  Committee  recommends  that  tenders  be 
invited  for  the  supply  of  axle  boxes,  porcelains,  track  insulators, 
insulator  clips,  track  insulator  stems  and  refined  tin  ingot,  re- 
quired for  use  in  the  tramway  department. 

Tynemouth. — April  24th.  Corporation.  Dne  500-kw. 
rotary  converter,  with  accessories.     (April  Uth.) 

•A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 


CLOSED. 

Australia. — Commonwealth    Department   of  Works  and 

Railways.     Electromedical  apparatus  for  military  hospitals. 
Motor  generator  sets,  i;798.— G.  Wevmouth,  prop. 
I'ontrol  panels,  il65  ;  wallboards,  i'601.— J.  L.  Newbiggin. 
Faradio  coils,  £178.— E.  A.  Machin. 
Milronom  interrupters,  £a52.— V.  Nightingall. 

Radiant  shoulder   baths,  i39 ;  violet  rav  high  frequency  sets,   f  95.— W 
Watson  &  Sons. -rentiers. 

Bradford. — Corporation.     Electricity  Committee  : — 

Two  "  Venturi  "  meters  tor  turbogenerators.— George  Kent,  Ltd. 
Tramways — 
Eight  tons  steel  tie^bars,  at  jESO  10s.  per  ton.— Bayliss,  Jones  and  Bayliss, 

Limited. 
1,000  copper  rail  bonds.  £81.— B.I.  and  Helsby  Cables,  Ltd. 
Materials  for  CiOOThemilt  welded  joints,  at  19B.6d.  per  joint  plus  2.1  per  cent. 

-  Thermit  Welding  Co.,  Ltd. 
Three  tons  w.i.  welded  rings,  one  ton  clips,  and  one  ton  bolts  and  nuts, 

i'204.— E.  Longbottom. 
29  tons  round  mild  steel  rods,  f  &59.— Crosslev  &  Davenport. 
800  tons  high-silicon  steel  rails,    at    £18  12s.  6d.  per  ton  (150  tons  to  be 

treated  by  the  Sandberg  sorbitic  steel  process,  at  31s.  per  ton  extra, 

mcluding  royalty  and  supervision  during  manufacture).- Walter  Scott, 

Limited. 

Dover.— T.C.  :  — 

Tramway  points  and  crossings.- Hadflelds,  Ltd.,  £90-per  set. 

Dartford.— U.D.C.  :— 

Switchboara  extensions.— Johnson  A  Phillips,  Ltd.,  £362. 

Huddersfield.— The    English    Electric    Co.,    Ltd.,    has 

received    a    contract    from   the    Huddersfield    Corporation   for    a 

5,000-KW.  turbo-alternator  set,  speed  S.UOu  B.P.M. 

London.  —  L.C.C.      Main  Drainnge  Committee.     Watei 

softening  plant  at  the  Southern  Outfall  boiler  house  :— 

Paterson  Engineering  Co.,  Ltd.,  Holbom.W.C £525 

"  »•  „  .,  ,,        . .     (alternative  tender)    570 

i  ■  "J*?!!-  •                           . .        (recommended)        537 

United  Water  Softeners,  Ltd 57B 

Tj     "     ^  "     .  ... "            "            -  ■        ((alternative  tender)       . .  475 

Bowes,  Scott  &  Western        .....  659 

Bell  Brothers ..        ..        [\       J^       \\       \\  9;g 


L.C.C.— The  Highways  Committee  recommends  that  the  Com- 
mittee be  authorised  during  the  Easter  recess  to  open  any  tenders. 
Involving  a  capital  expenditure  of  over  £5(.iO,  which  may  be 
received  for  the  supply  of  materials,  &c..  for  tramway  purposes. 

Reading.— T.C.  :— 


Sunderlaad.- T.C.  :— 

C.  t'.  Wakelleld  &  Co.,  Ltd.  and  Kessoils,  Ltd.-   Turbini-  and  cylinder  oils 
tt;  the  Electricity  and  Lighting  Department. 


Wolverhampton. — T.C.  : — 


Motor  slied  for  the  electricitv  works,  £641.— T.  &  S.  Ham. 

72  consumers'  meters,  various  sizes,  £409.    Chamberlain  *  Hookhum,  Ltd. 


FORTHCOMINQ     EVENTS. 


InstltDtioo  of  Electrical  Engineers.—'l'hui'sdav,  Ai>ril  24th.  At  c  p.m.  At 
till'  Iii.,liMitiiin  .i(  livil  Engineers,  Gt.  (lenrge  Street.  S.W.  Paper  on 
•■  Th.-  Full,  n.hoii.-,  HM,1  its  Apiplication  to  Military  and  Civil  Telegraphy," 
In    Maior  A.  C.  Fuller.  U.K. 


Junior  InstitntlOD  of  Engineers.— Friday,  April  S5th.    At  7.30  p.m.    At  39, 

Victoria  wtreet  .London.  S.W.     "Comuieroial  Flying,"  by  Mr.  .1.  II.  North 
lot  Boulton*  Paul,  Ltd. I. 


NOTES. 

Industrial    Reconstruction    Council. — At  the  Saddleii^;' 

Hall,  on  Wednesday.  April  3Uth,  a  lecture  on  ''The  Aeroplane  in 
Industrial  Di-velopinent,  '  will  be  delivered  by  Mr.  Holt  Ihomas. 

Appointment  Vacant. — Station  superintendent  (£250  to 

£30U3,  for  the  Grays  Tl.ur.-ook  U.D.C.  Electricity  Works.  See  our 
advertisement  pages  to-i  a/. 

Electrical    Trades'    Crisis    in     London.— The    dispuU- 

between  the  National  Federated  Klectrical  Associatioa  and  the 
ElectricaJ  Trades  Union,  London  Branch,  has  assumed  a  serious 
aspect.  The  Union  refuses  to  asjree  to  an  amicable  settlement,  and 
it  the  lockout  takes  place  it  is  probable  that  a  national  strike  «  ill 
result. 

An   Electrically  Welded   Gondola    Car.  — Iteference  to 

what  is  believed  to  be  the  pionetc  alt^-iujit  at  fabricating  a 
steel  freight  car  stnicture  by  the  electric^  w>"lding  prot>;.ss  is 
iiiade  in  the  Railway  Review.  A.s  long  ago  as  1911,  the 
Aruerican  Car  k  Poiindrj'  Ck).  fabricated  a.  steel,  drop-bottom 
gondola  car,  as  an  experiment,  by  electric  spot  welding.  At 
the  time  electric  spot  welding  was  by  no  means  in  common 
use,  and  the  practical  hinit  of  commercial  equipment  then 
available  was  two  3/16  in.  plates.  It  was  therefore  neces- 
sary to  design  a  complete  new  apparatus.  The  company  euc' 
leeJed  in  building  a  machiniS  ca.pable  of  welding  a  i-in.  core 
through  plates  assembled  in  thicknesses  up  to  2J  in.  The 
macliine  consisted  of  a  structm-al  Hti?el  frame  with  a  66-in. 
throat,  having  a  recess  for  the  accommodation  of  an  85-KW. 
transformer  and  an-anged  for  440-volt  primary  circuit  and  a 
i25-volt  secondary  circuit.  The  electrodes  were  of  copper  3  in. 
in  diameiter  with  the  welduig  points  reduced  to  I  in.  Regu- 
lartion  of  the  piimary  circuit  was  effected  by  means  of  taps 
in  tbe  priniar)'  winding  to  supplement  which,  a  choke  coil 
jtlso  was  employed.  Pressure  was  aipphed  to  the  work  through 
the  medium  of  an  air  oyhnder  device.  Owing  to  the  La-s 
aooeasibility  of  some  of  th©  connectioiis  and  to  the  use  of  a 
(lonsiderable  number  of  castings,  as  in  the  ease  of  the  door 
liinges,  itc,  only  about  8.5  per  cent,  of  the  fabrication  was 
effected  by  means  cA  welding,  rivets  being  resorted  to  for 
tlie  rema-index.  In  the  underfraane,  welding  was  used  on  the 
centre  aiU  and  cross  bracer  cover  plates  and  in  tbe  end  edJl 
and  the  body  bolster  assembhes.  5vith  the  exception  of  the 
ladder  irons,  it  not  being  desii-ed  to  risk  human  life  by  at- 
taching them  by  a  proces.'j  admittedly  experimental,  the 
entire  superstructure  was  assembled  by  the  spot  welding 
process.  It  was  estima.ted  that  at  least  one-third  of  the  time 
otherwise  required  to  put  the  car  together  had  been  saved, 
added  to  which  was  the  saving  in  wear  and  tear  on  the 
tools  and  machinerj'  ordinarily  used  in  punching  and  reaming 
rivet  holes,  to  say  nothing  of  the  wasted  power  entailed  in 
the  operation  of  these  tools  through  the  medium  of  com- 
pressed air  and  fhe  expense  involved  in  replacing  broken, 
drills  and  reamers  and  the  maintenance  of  the  compressed 
air  machinery.  A  study  of  the  work  led  to  the  conclusion 
that  the  actual  power  requirement  by  the  new  method  of  car 
fabrication  had  been  reduced  to  about  one-third  of  its  former 
value.  By  way  of  testing  the  completed  cai-.  it  was  given  a 
150  per  cent.  load,  under  \Vhich  it  wa^s  shown  to  bo  a  very 
rigid  sti-ucture  and  developed  no  pennanent  set.  In  eeven 
years'  servioe  the  car  had  made  a  very  creditable  record 
— it  being  an  experiment  without  precedent — ^and  it  etill 
continues  in  everyday  eervioe. 
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Polyphase  CotnmntatoF  Machines. — When  a  polyphase 

tpommutator  machine  is  connected  in  the  rotor  circuit  of  an  induc- 
tion motor — e.a.  as  a  Leblano  exciter  or  Kapp  vibrator — it  is  found 
that  the  voltage  at  the  terminals  of  the  commutator  machine  does 
not  agree  with  the  calculated  value,  and.  furthermore,  if  this  volt- 
age is  measured  with  a  voltmeter  of  the  electro-dynamometer  type 
with  several  rang-es.  the  readings  obtained  on  the  different  ranges 
of  the  voltmeter  are  not  in  ooncordanf  e.  These  effects,  according 
to  an  article  in  the  Bulletin  of  the  Societe  Francaiae  des  Elec- 
tricien?,  are  due  to  the  presence  of  harmonics.  The  machine  has 
the  property  of  acting  as  a  condenser  as  regards  low-frequency 
currents,  but  as  a  reactance  as  regards  higher  harmonics.  The 
high-frequency  currents  produced  by  the  teeth  cannot,  there- 
fore, penetrate  the  rotor  windings,  and  the  rotating  flux  is,  in  con- 
sequence, distorted  so  as  to  induce  high-frequency  electromotive 
forces  in  the  stator  windings.  These  may  reach  2  to  3  per  cent,  of 
;  the  stator  voltage.  This  accounts  for  the  departure  of  the  stator 
:  voltage  from  the  calculated  value,  and  also  for  the  inconsistency  of 
the  readings  of  the  voltmeter,  as  the  reactance  of  this  voltmeter  is 
appreciable  in  respect  of  the  high-frequeni;y  currents  that  are  pro- 
duced. The  article  concludes  with  an  interesting  discussion  of  the 
phenomenon  of  self-excitation  of  polyphase  commutator  machines. 
The  action  is  compared  with  the  oscillation  of  a  mechanical  system 
consisting  of  a  linkage  made  up  of  four  gyroscopes  suspended  from 
one  corner  and  weighted  at  the  opposite  corner.  The  self-excitation 
is  said  to  be  a  resonance  phenomenon  determined  by  the  apparent 
capacitance  of  the  armature  and  the  reactance  of  the  external 
circuit. 

The  Schoop  Process. — The  Sehoop  process  of  sqiiirtiiiK 

metal  may  be  used,  acconling  to  E.T./.,  for  forming  the  plates  of 

condensers  by  depositing  metal  on   glass.      Also  good   electrical 

contacts   may  be   produced  by  squirting    metal   on  to   the   metal 

I      siu-faces  to    be  electrically  connected.     Carbon  electrodes   may  be 

j      joined  to  metal  terminals  by  the  use  of  the  squirting  pistol.     This 

I      has  important  application  in  the  construction   of  electric  furna<-es 

I      for  carbide  and  other  sub-stances,  and  in  the  malmfacture  of  carbon 

I      brashes  for  dyntimos.     Brushes  may  also  be  made  of  metal  depositt-d 

I      on  pajier.  or  another  such  support.     The   process   is   suitable  for 

I      replacing  soldering  or  bra/ing.  for  instance,  in  the  construction  of 

squirrel-cage    armatures    with    aluminium    bars,   which    are   first 

coppered  and  then  soldered.     The  joints  of  steel  rails  of  electric 

railways  may  be  connected  by  a  de|X)sit  of  zinc,  thus  eliminating 

copper   bonds.      Insulators   may  be   coated    with    metal   so   as   to 

improve  in  certain  places  the  distribution  of  the  electric  field,  and 

thus  avoid  local   high    intensities.     It  has  even  been  proposetl  to 

make  light  accumulator  plates   by  coating  asbestos,  fibre,  or  other 

light  materials,  with  a  layer  of  lead.     Electric  heatei-s  are  produced 

by  squirting  metal  on  to  fireproof  slabs. 

Electrical    Developments     at     Palmers'    Works. — 1" 

referring  to  tlie  reconstruction  and  modernisation  of  the  iron  and 
steel  works  at  Palmers'  Shipbuilding  and  Iron  Works  on  Tyneside. 
Mr.  Mure  Ritchie,  the  chairman,  stated,  at  a  meeting  of  the 
company  held  at  Newcustle-on-Tyne,  that  tliey  were  utilising  waste 
gases  from  the  blast  furnaces  for  driving  blowing  engines  and  to 
drive  the  engines  of  the  electric  power  jilant  which  supplied  the 
energy  for  the  steel  works,  shipyard,  and  engine  works.  No  more 
economical  means  of  providing  power  to  works  had  been  discovered. 
Their  3ti-in.  cogging  mill  had  been  electrified,  and  the  electrical 
appliances  in  the  roughing  and  finishing  mills  in  the  same  train 
were  now  being  installed.  New  electrical  saws  had  been  installed, 
and  the  cooling  banks  had  been  enlarged  and  modernised.  Large 
new  batteries  of  gas  producers  had  been  installed,  with  over- 
head railway  tracks  to  supply  the  melting  shops. 

Institution   and   Lecture    Notes. — Sheffield  Society  of 

Engineers  and  Metallurgists.  On  April  7th,  Mr,  .1.  S.  Atkinson 
read  a  paper  before  this  Societv  on  "  The  Application  of  Powdered 
Fuel.' 

Societv  of  Technical  Engineers. — The  North-Western  District 
Council  of  the  above  Society  will  hold  a  district  mass  meeting,  at 
7.15  p.m.  on  Friday,  April  25th,  1919,  at  the  Milton  Hail, 
J41,  Ueansgate,  Manchester,  to  which  chemical,  civil,  colliery, 
electrical,  mechanical,  and  mining  engineers  are  invited. 

South  African  Association  of  Municipal  Electrical  Engineers.— 
The  third  annual  Oonvention  of  this  Association  was  commenced 
at  Port  Elizabeth,  on  February  10th.  Mr.  B.  Sankey,  city  electrical 
engineer  of  Port  Elizabeth,  was  elected  president  for  the  ensuing 
year.  The  valedictory  address  of  the  retiring  president  (Mr.  John 
Roberts,  of  Durban)  was  read,  and  an  address  was  given  by  the 
new  president. 

Royal  Institution. — The  following  are  'amongst  the  lecture 
arrangements  at  the  Royal  Institution,  after  Easter  : — Prof.  W.  H. 
Bragg,  two  ieetures  on  ''  Listening  Under  Water  ;  Dr.  H.  S. 
Hele-Shaw,  two  lectures  on  "  t'lutchea  "  ;  Prof.  Frederick  Keeble, 
two  lectures  on  "  Intensive  Cultivation  "  :  Prof.  H.  S.  Foswell,  two 
lectures  on  "Chapters  in  tlie  Psychology  of  Industry  :  (1)  Fourier 
and  other  Pioneers  in  the  Jlovement  for  the  Humanising  of 
Industry  :  (2)  Modern  Industrial  Organisation  :  Where  it  Fails  to 
Observe  the  Humanities  of  Industry,  and  the  Results.''  The  Friday 
evening  meetings,  at  .">.30  o'clock,  will  commence  on  May  2nd,  when 
Prof.  John  W.  Nicholson  will  deliver  a  discourse  on  "  Energy  Dis- 
tribution in  Spectra."  Succeeding  discom-ses  will  be  given  by  Sir 
George  Macartney.  Dr.  S.  F.  Harmer,  Sir  Alexander  C.  Mackenzie, 
Sir  John  Rose  Bradford,  and  Prof.  Sir  Ernest  Rutherford. 

Sir  J.  J.  Thomson,  lecturing  ou  Friday  last,  on  the  electrical 
properties  of  crystals,  said  that  quartz  crystals  ran  in  twins, 
and    whatever   one    twin    did,   the  other  twin   was  sure  to   dj 


exactly  the  opposite.  Tourmaline  crystals  -were  not  entirely  above 
suspicion,  but  they  were  more  reliable.  By  a  series  of  experi- 
ments it  was  shomi  how,  by  the  application  of  pressure  to  the  two 
ends  of  a  tourmaline  crystal,  it  was  electrified  positively  at  one 
end  and  neeatively  at  the  other  end,  the  amount  of  electricity 
developed  bearing  direct  relation  to  the  pressure  applied.  By 
means  of  electricity  generated  in  this  way  it  was  possible  to  draw 
curves  enabling  the  exact  time  at  which  an  explosion  would  take 
place  to  be  calculated.  One  demonstration  consisted  in  the  applica- 
tion of  red  lead  to  one  end  of  a  tourmaline  crystal  and  sulphur  to 
the  other  end,  with  the  result  that  the  lead  was  ele<;tritietl 
positively  and  gave  forth  a  red  ligiit,  and  the  sidphur  was  electrified 
negatively  and  gave  forth  a  yellow  light. 

Hydro-Electric  Power  in  India. — In  the  course  of  a  paper 
on  "  The  Industrial  Development  of  India."  read  before  the 
Manchester  Section  of  the  Society  of  Chemicai.  Indi'STRY  on 
April  Ith.  Mr.  H.  N.  Morris  said  that  the  production  of  hydro- 
electric power  would  in  the  future  have  a  very  important  bearing 
upon  the  development  of  India's  industries.  So  far  as  he  was  able 
to  judge,  said  the  author,  neither  Switzerland.  Norway,  nor  even 
Niagara,  could  compare  with  such  schemes  as  the  Koyna  River  and 
other  water-power  projects  in  India.  Mr.  G.  Gunn,  in  the  course 
of  the  discussion,  said  that  in  this  country  we  were  very  much  handi- 
capped, simply  because  the  Board  of  Trade  would  not  allow  power 
to  be  carried  at  a  very  high  voltage. 

Fatality. — An  inquest  was  held  at  Chelmsford  recently 
concerning  the  death  of  J.  McAngus.  2(5.  who.  after  demobilisation 
a  few  weeks  ago.  entered  the  employ  of  Messrs.  Crompton  .t  Co.. 
Ltd..  at  the  Arc  Works,  as  a  labourer.  He  was  killed  while  at 
work  through  placing  his  foot  on  a  bare  connection  of  an  electric 
cable.  According  to  the  evidence  he  was  wiping  down  a  machine 
with  cotton  waste,  and  put  his  toot  on  a  350-volt  live  cable,  which 
had  been  placed  under  a  table  out  of  the  way.  Witnesses  stated 
that  the  connection  should  have  been  covered  with  insulation,  and 
it  was  an  error  of  judgment  on  the  part  of  a  tester  that  it  was  not 
sci  covered.  A  file  was  found  standing  on  end  and  making  a 
connection  between  a  cast-iron  stool  and  one  pole  of  the  switch. 
But  for  the  file  anyone  could  have  stood  for  any  length  of  time 
where  the  deceased  was,  with  imptmity.  Deceased  was  wearing 
biX)t8  with  naUs  and  in™  plates  on  his  heels.  Artificial  respira- 
tion was  continued  for  some  time.  The  Coroner  said  it  was 
impossible  to  say  how  the  file  got  there.  The  jury  returned  a 
%'erdict  of  "Accidental  Death."  and  expressed  the  opinion  that 
there  waa  an  error  of  judgment  on  the  part  of  the  tester  in  not 
having  the  cable  properly  insulated. 

Wireless  Interceptor.— With  ivtrai-d  lo  (iei-man  sub- 
stitute materials,  in  a  wireless  interceptor  manufactured  by  the 
Telefunken  Co..  the  insulating  materials  used  are  lemarkably 
inferior  to  any  others  that  have  yet  been  examined.  There 
is  an  almost  complete  absence  of  ebonite,  rubber,  and  brass, 
and  the  materials  used  in  substitution  would  only  have  been 
employed  under  the  pressure  of  great  scarcity.  The  variou.s 
switches,  kc,  are  mounted  in  the  usual  manner  on  a  slal)  screwed 
down  to  the  box.  This  slab  would  normally  be  of  ebonite  ;  in  the 
present  instrument  it  is.  however,  made  of  three-ply  white  wood 
blacked  over.  The  coupling  coils  are  mounted,  instead  of  on 
ebonite,  on  tubes  of  papier-mache  with  white  wood  ends,  and  the 
windings  are  insulated  with  silk  without  any  rubber.  The 
terminal  dips  by  which  the  dry  cell  is  connected  into  circuit  are 
mounted  on  what  appears  to  be  a  poor  quality  of  ebonite  fixed  to  a 
wooden  cylinder.  The  buzzer  is  mounted  on  a  small  disk  of  stone- 
ware, and  the  connecting  leads  are  insulated  with  paper.  The 
variable  condensers  are  not  cut  out  of  the  solid  aluminium,  as  in 
the  best  practice,  but  are  composed  of  thin  sheets  of  aluminium 
cast  into  comer  blocks  of  babbit  metal.  All  nuts  and  terminals  are 
of  gunmetal.  The  only  ebonite  that  is  used  is  in  the  knobs  of  the 
switches,  and  the  thin  graduated  sheets  mounted  on  the  surface  of 
the  board  indicating  the  positions  of  the  various  switches.  The 
dry  cell,  instead  of  being  sealed  up  with  pitch,  is  closed  at  the 
top  with  four  layers  of  cardboard. 

Compensation    Claim. — At  Bolton  County  Court   last 

week,  compensation  was  sought  from  the  Bolton  Corporation  for 
the  death  of  John  Clough,  an  assistant  turbine  engine  driver  at  the 
electricity  works,  who  died  by  drowning  on  January  25th.  It  was 
contended  that  he  met  his  death  in  the  course  of  his  employment, 
but  Mr.  G.  Jordan,  for  the  respondents,  cross-examined  to  suggest 
that  it  might  be  a  case  of  suicide.  Judge  Spencer  Hogg  reserved 
judgment. 

German    Accumulators. — An    accnmnlator,    salved    in 

May,  1918,  seems  to  l>e  of  normal  construction,  and  affords  no 
evidence  of  shortage  of  materials.  Its  construction,  however,  is 
interesting  as  regards  the  method  of  allowing  gases  to  escape,  and 
returning  spilt  liquid  into  the  cells.  The  battery  consists  of  two 
cells  in  closed  boxes  of  celluloid  within  an  outer  case  of  ebonite. 
The  cells  are  separated  by  a  small  compartment  with  which  com- 
munication is  effected  through  both  cells  by  glass  tubes  at  the  op- 
posite ends  of  the  cells,  passing  into  the  middle  compaitment,  and 
dropping  down  to  about  three-quarters  of  the  depth  at  the  ends  of 
the  compartment,  remote  from  the  ends  of  the  cells  at  which  the 
glass  tubes  start.  The  middle  compartment  is  provided  with  a  vent 
so  that  gases  can  escape  from  both  the  cells  through  the  central 
vent.  Any  liquid  that  accumulates  in  the  middle  compartment  is 
returned  to  the  cells  by  the  siphon  action  of  the  glass  tubes.  The 
plates  are  held  apart  only  by  the  aetion  of  combs  of  celluloid  acrosa 
the  tops  of  the  plates. 
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\i\g  Conference  of  German  Technicians  at  Eisenach.— 

i'or  liie  lust  uiue  deJegaua  from  ail  tiie  engni«x;img  iiisti- 
tutes,  Uudes  and  schools  in  all  parts  of  the  ilmpire  except 
the  occupied  districta  met  in  oonference  in  Eisenach  ou 
February  bth.  Among  those  who  attended  were  the  Post- 
master-CJeneral,  the  president  of  the  Wurtieinberg  Technical 
Associa.tion,  the  presidents  and  delegates  of  the  great  mining 
tecimioaJ  organisations,  and  representatives  of  the  German 
Engineers'  Association,  the  Electrical  Engineers'  Society, 
various  chemical  associations,  the  Society  of  Architects,  the 
Railway  and  Postal  t<?chnical  ofhcials,  ic.  The  conference 
is  a  result  of  the  Reivolution,  which  strengthened  into  action 
the  long-entertadned  idea  of  a  meeting  of  the  entire  Gennan 
technical  interests.  The  oinfeience  proceeded  to  settle  it.s 
organisation,  especially  th*  statutes  and  lines  of  action  of 
the  association.  It  proposed  that  technical  knowledge  should 
have  some  part  in  all  school  programmes  of  study,  and  that 
in  the  high  schools  of  other  professions  some  instruction  m 
technical  affairs  should  be  given ;  further,  that  the  peoi>lc 
should  be  made  familiar'  with  the  working  and  importance 
of  t'echnical  ideas  for  economy  and  culture,  and  lechnioai 
experts  of  the  necessary  personal  capability  and  knowledge 
should  have  more  share  than  before  in  the  work  of  public 
bodies  with  the  poweis  of  full  members.  The  Association  will 
also  imdertake  u,  further  the  ci\-il  and  citizen  rights  of  its 
membei^s  and  adherents.  It  has  already  achieved  success  in 
that  among  the  members  of  Parliament  elected  since  the 
Revolution,  the  number  of  technical  engineers  has  increased 
tenfold.  T'hese  have  been  in  many  cases  consulted  by  the 
Foreign  Ofhce  in  the  consideration  of  the  peace  conditions 
and  their  influence  is  on  the  increase.  The  limits  of  their 
competence  were,  however,  clearly  recognised  by  the  confer- 
ence, and  _the  statement  was  applauded  that  great  questions 
must  not  be  regarded  only  from  the  technical  standpoint. 
Great  anxiety  was  evinced  over  the  terms  imposed  by  the 
Entente  for  the  prolongation  of  the  armistice,  and  the  con- 
ference passed  a  re^soiution  for  transmission  to  the  Govern- 
ment and  National  Assembly  in  Weimar,  pointing  out  the 
great  dangers  of  such  concessions  as  the  handing  over  of 
loc-omotives  and  agricultural  machines,  and  askmg  that  such 
pledges  should  not  be  made  without  pi'evious  consultation 
with  the  technical  experts. — FTankfurter  Zeitung,  Februarv 
18th. 

Accidents  to  Steam  Turbo-Alternators. — A  Sub-Com- 
mittee of  the  "  Union  of  Electrical  Syudicates  "  has  reported 
on  the  means  for  restricting  accidents  to  turbo-alternators, 
says  the  Revue   Generale   dc   I'Electricite. 

-■Vccording  to  the  evidence  collected  it  api>ears  that  the 
machines  that  heat  most  are  subject  to  the  most  frequent 
breakdowns,  even  if  they  are  for  moderate  voltages  and  are 
protected  from  short  circuits  by  external  choking  coils.  It  is, 
therefore,  important  that  more  attention  should  be  paid  to 
the  question  of  overheating  than  hitherto.  Machines  for  more 
than  10,000  volts  seem  to  be  too  sensitive,  and  if  higher  trans- 
mission voltages  are  necessary,  it  is  desirable  to  consider  the 
use  of  autotransformers  to  double  the  generator  voltage.  An 
advantage  of  using  transformers  hes  in  the  absence  of  the 
need  for  external  choking  coils.  For  very  large  alternators 
the  voltage  should  be  limited  by  the  employment  of  a  reason- 
able number  of  slots  and  two  conductors  per  slot. 

The  usual  statement  that  short-circuit  currents  are  limited 
by  added  reactance  is  a  fallacy.  The  added  reactance  must  be 
in  the  leakage  circuits  of  the  stator  and  rotor,  and  external 
reactance  does  not  reduce  the  instantaneous  short-circuit 
current.  Designers  should  therefore  take  steps  to  increaee 
the  leakage  reactance  of  the  machine  and  dispense  with  ex- 
ternal current-limiting  reactance. 

The  insulation  of  turbo-alternators  should  be  of  a  higher 
grade  than  that  of  the  general  run  of  machines,  and  the  inter- 
stices should  be  tilled  with  impregnating  material  that  re- 
mains solid  at  100  deg.  C.  The  insulation  tests  should  be 
taken  at  2.5  times  the  normal  voltage  for  generators  destined 
for  use  in  generating  stations  where  the  liability  to  accidents 
is  normal,  and  at  three  times  the  normal  voltage,  if  there  is 
reason  to  suppose  that  the  machine  wiU  be  subject  to  abnor- 
mal stresses  owing  to  the  nature  of  the  line  to  be  served. 
The  insulation  between  various  sections  of  the  winding 
should  be  tested  during  construction  at  the  normal  voltage 
of  the  machine. 

Temperature  indicators  (thermo-electric  or  resistance)  should 
be  built  into  the  windings  at  positions  that  are  enumerated. 

The  committee  is  of  opinion  that  the  suggestion  to  subject 
finished  sets  to  -sudden  short-circuits  offers  more  disadvan- 
tages than  advantages.  The  limitation  of  the  consequences 
of  a  breakdown  should  be  effected  by  devices  for  shutting  off 
air  circulation  and  injecting  sleam  or  some  non-combustible 
gas.  It  is  useful  to  provide  excess  voltage  relays  for  auto- 
matically opening  the  field  circuit,  rather  than  the  armaturu 
circuit,  when  a  short  circuit  occurs. 

New  Zealand  Water-Power. — The  hydro-electrif  scheme; 
for  the  North  Island  was  submitted  to  the  New  Zealand 
Parliament  on  November  29th.  The  scheme  was  prepared  by 
the  late  chief  electrical  engineer,  Mr.  Evan  Parry,  and  pro- 
vides for  three  large  generating  stations  to  distribute  energy 
to  the  whole  of  the  North  Island.  The  sources  of  power  to 
be  used  are  the  rivers  Mangaiiao,  Waikaremoana,  and  Ara/- 
puni.  It  is  proposed  to  supply  energy  to  every  householder 
on  the  island,  every  industry  requiring  power,  and  also  for 


main-Une  railway  electrification.  For  thie  purpose  a  supply 
of  ltJU,UUU  H.i>.  would  be  requii-ed,  to  be  generated  aa  fol- 
lows :  Aiapuni,  yti,UOU  h.p.  ;  \\  aikaiemoana,  40,000  h.p.  ;  and 
Maugahao,  24,000  a.f.  This  would  be  equivalent  to  one-fifth 
horse-power  per  head  of  populatiion.  'l"he  length  of  transmit 
sion  hues  would  be  i,42i  miles,  with  2y  sub-stations,  and  thy 
scheme  would  be  capable  ot  further  development  later.  Tho 
total  capital  expenditure  is  estimated  at  £7,599,441,  including 
interest  during  construction  and  financial  assistance  to  local 
authorities.  Capital  chai'ges  are  put  at  i'547,728  per  annum, 
and  working  expenses  at  £200,000. 

A  similar  scheme  for  the  South  Island  has  not  been  woi'^ed 
oift,  but  would  consist  of  a  system  of  power  stations  linked 
together,  and  would  cost  less  than  the  North  Island  scheme. 

Ihc  question  of  railway  electrification,  says  Mr.  Parry,  is 
already  urgent,  and  in  course  of  time  an  electric  service  oa 
both  road  aifd  railway  will  be  a  necessity;  there  is  no  ques- 
tion as  to  the  advantages  of  electricity  wlieix;  frequent  servioe 
ia  required.  Another  branch  of  electric  haulage  which  may 
have  an  important  effect  on  the  future  of  New  Zealand  is  the 
provision  of  fight  railways  for  agricultmal  purposes. 

Referring  to  the  distribution  of  power,  tho  report  says  that 
it  would  be  possible  to  supply  the  whole  of  the  North  Island 
from  one  central  generatmg  station,  but  this  would  not  be' 
the  best  method.  Energy  can  be  transiuitted  at  100,000  volta 
up  to  150  miles  without  eerious  difficulties,  but  gi'cater  dis- 
tances give  rise  to  trouble.  It  is  laid  down  that,  as  a  general 
mle,  it  would  pay  to  develop  any  sources  of  power  yielding 
20,000  H.p.  or  over  on  a  60  per  cent,  load  factor,  at  a  cost  erf 
jS'20  per  h.p.  or  under,  as  an  alternative  to  transmitting 
energy  130  miles  from  another  source. 

The  scheme  does  not  provide  for  large  special  metallurgical 
processes,  but  is  confined  to  the  ordinary  lighting,  heating, 
and  industrial  load,  with  limited  amounts  for  i-ailway  eleo- 
trification,  electrochemical  and  electrometallurgicaJ  industries. 

The  development  of  the  Waikato  district  would  entail 
heavy  expenditure  in  the  initial  stages,  and  would  take  some 
time  to  carry  out;  this  could  be  obviated  by  the  acquisition 
of  the  plant  of  the  Waihi  Co.,  at  Hora  Hora,  which  is  at 
present  only  working  at  half  its  capacity. 

The  power  from  the  Mangahao  River  would  be  obtained 
by  diverting  the  water  by  means  of  tunnels  and  pipes  of  a 
total  length  of  about  three  miles,  and  there  would  be  a  fall  of 
about  9U0  ft.  at  the  power  station.  The  complete  installation, 
is  estimated  to  cost  je438,654,  or  £18.'3  per  hjp.  delivered  on 
the  main  transmission  fines. 

In  connection  with  the  development  of  Lake  Waikare- 
moana, it  is  proposed,  as  a  first  stage,  to  divert  tic  River 
Waikaretaheke  mto  Lake  Kaitawa,  and  thereby  obtain 
29,000  H.p.  This  scheme  could  be  extended  to  produce  156,000 
H.P.,  but  is  a  long  distance  from  any  load,  and  it  is  onJy 
proposed  to  develop  40,000  H.P.  The  cost  is  put  at  ^£544,369, 
or  £13.16  per  h.p. 

For  the  Auckland  and  main  trunk  supply,  and  the  bulk  of 
the  Taranaki  supply,  alternative  schemes  have  been  selected 
at  the  Arapuni  Gorge  and  the  Waikato  River,  of  which  the 
Arapuni  is  the  better,  provided  the  construction  of  the  big 
dam  is  practicable.  This  scheme  would  produce  162,000  H.P., 
but  only  96,000  would  be  required  for  the  present  purpose. 
The  cost  of  the  power  station  is  put  at  £1,078,700,  or  £10.78 
per  H.P.,  and  if  the  scheme  were  extended  to  produce  162,000 
H.p.  the  cost  would  be  £1,426,707,  or  £8.78  per  h.p. 

Another  scheme  is  for  the  development  of  the  Ariatda 
Rapids,  but  this  does  not  fit  in  with  the  general  scheme;  by 
the  construction  of  a  dam  a  fall  of  175  ft.  oould  be  obtained, 
which  would  produce  185,000  h.p. 

The  transmission  lines  provided  for  are  of  the  suspension 
type,  on  ironbark  poles,  with  steel  towers  in  special  places. 
A  considerable  paj-t  of  the  total  length  of  1,421  miles  would 
go  across  country,  and  would  be  of  a  substantial  type;  the 
cost  is  estimated  at  £1,795,240.  The  main  sub-stations  would 
transform  energy  down  to  11,000  volts  for  transmission  to 
smaller  sub-stations,  which  would  supply  the  local  authori- 
ties and  power  users.  The  cost  of  the  main  sub-stations 
would  be  £838,808,  and  of  Ithe  secondary  sub-stations  and 
distribution  lines,  £2,0&G,000.  AU  the  estimates  are  prepai-ed 
on  the  basis  of  a  12  per  cent,  increase  on  pre-war  prices. 

It  is  proposed  to  provide  a  fund  to  assist  local  authoriti'-s 
in  increasing  the  load  by  advancing  money  on  loan,  and  t.i 
assist  manufacturers  in  the  installation  of  electrical  plant. 

The  estimated  total  capital  expenditure  per  h.p.  is  £4-5.63. 
which  compares  with  £50  per  h.p.  for  the  Lake  Coleridge 
scheme,  the  success  of  which  is  already  assured. 

The  Minister  of  Finance  said  that  a  BiU  would  be  presented 
providing  for  the  whole  scheme,  but  at  present  no  labour 
was  available. 

Exhibition  of  Electromedical  Apparatus. — The  exhi- 
bition orfranised  by  the  British  Medical  .\Hsociation,  and  held  at 
the  Imperial  Collejre  of  Science  and  Technology,  South  Ken8in;fton. 
was  closed  on  Friday  after  a  successful  run  of  three  days.  There 
was  much  of  interest  both  to  be  seen  and  heard,  thougrh  chiefly 
from  the  medical  rather  than  the  electrical  point  of  view.  A 
number  of  interesting'  papers  were  read  and  demonstrations  (jiven 
at  the  various  London  hospitals  in  connection  with  the  exhibition 
in  the  sections  of  surg-ery,  medicine,  preventive  medicine,  and 
pathology.  A  demonstration  of  X-ray  apparatus  was  ffiven  on 
Friday  afternoon  at  the  War  Office  X-ray  Laboratory,  Fulham,  and 
amonfrst  the  exhibitors  of  electromedical  apparatus,  embodyintr 
the  latest  advances  in  X-ray  technique,  were  Messrs.  Harry  Cox  and 
Co,,  Ltd.,  and  the  Medical  Supply  Association. 
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OUR   PERSONAL   COLUMN. 

Tht  Editori  invite  electrical  engi'iuers^  whether  connected  with  the 
technical  or  the  commercial  si^e  of  the  profession  aitd  industry, 
alio  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbctbical  Review  posted  as  to  their  m&vements. 


Central     Station     and     Tramway    Officials.  —  The 

Sunderland  T.C.  has  advanced  the  salary  of  the  electrical  engineer 
(Mr.  a.  S.  Blackman),  from  £1,000  to  £1,200. 

Mk.  a.  W.  Annets,  borouffh  electrical  eng^ineer  at  Morecambe, 
has  resigned. 

The  Carlisle  T.C.  has  increased  the  salary  of  Mb.  H.  V. 
Batkham,  chief  assistant  engineer  at  the  electricity  works,  to 
£225  a  year,  plus  35  per  cent,  war  bonus,  as  from  February  11th 
last. 

The  Malvern  TT.D.C.  has  increased  the  salary  of  the  gas  and 
electrical  engineer  (Me.  Tbow  Smith)  to  £475  per  year. 

The  Reading  T.C.  has  increased  the  salary  of  Mr.  F.  H.  Gloveb, 
■yorks  assistant  engineer  of  the  tramway  department,  from  £  180 
to  £192  a  vear  :  and  that  of  Mr.  R.  J.  Fardell,  chief  clerk,  from 
£180  to  £200. 

.  The  Gillingham  (Kent)  T.C.  has  increased  the  salary  of  the  chief 
assistant  engineer  at  the  electricity  works  (Mr.  D.  W.  Ritson),  to 
£200  a  year,  exclusive  of  war  bonus. 

The  Bradford  City  Council  has  approved  the  increase  of  the 
salary  of  the  City  electrical  engineer  (Me.  Thos.  Roles),  by  £250 
per  year  to  £  1 ,250.  and  also  the  advance  to  the  deputy  electrical 
engineer. 

The  Accrington  Corporation  Electricity  Committee  has  recom- 
mended that  the  salary  of  the  borough  electrical  engineer  (Mr. 
A.  W.  Clegg)  be  increased  by  £100.  His  present  salary  is  £500, 
and  the  increase  is  conditional  that  he  remains  with  the  Corporation 
for  at  least  two  years. 

General.  —  Ma.jor    Gerald    Hooghwinkel,    R.F.A., 

M.I.E.E.,  M.I  M.M.,  of  Messrs.  Hooghwinkel,  Anthony  Brown  and 
Partners,  consulting  engineers  has  recently  arrived  home  from 
France  on  demobilisation.  Major  Hooghwinkel  joined  the  R.F,A. 
in  1H14,  and,  after  training,  went  to  Gallipoli  in  191.">.  He  subse- 
quently saw  active  service  in  Egypt,  Salonika  and  France,  remaining 
there  until  recently.  He  is  taking  up  his  consulting  practice  again 
after  4A  years'  absence.  Capt.  Anthony  Browx  is  still  on  General 
"Allenby's  staff  in  Egypt,  but  hopes  to  return  soon.  He  went  with 
his  regiment  to  India  in  1914,  and  acted  as  A.D.C.  to  the  Viceroy 
for  three  years.  The  firm  has  recently  opened  a  branch  office  in 
Paris,  and  is  interested  in  reconstruction  schemes  in  France  and 
Belgium. 

.Sib  Adam  Niitiio,  K.B.E.,  has  resigned  his  position  in  the  Coal 
Controller's  Department. 

Mr.  .1.  L.  H.  CooPBB,  B.A.,  has  resigned  his  position  as  assistant 
resident  electrical  engineer  of  the  Great  Central  Railway  Co.,  at 
Immingham  and  Grimsby  Docks,  and  has  commenced  practice  as 
a  consulting  electrical  engineer  at  Grimsby  and  district.  His 
business  address  will  be  Royal  Dock  Chambers,  Grimsby. 

Me.  A.  Black,  power  superintendent,  Messrs.  J.  ..t  P.  Co.ats,  Ltd., 
Paisley,  has  been  appointed  chief  engineer  at  Manor  Mills,  of  the 
Dunlop  Rubber  Co.,  Ltd.,  Birmingham.  He  takes  up  his  new  duties 
early  in  May,  and  will  be  glad  to  receive  latest  catalogues  and  lists 
from  manufacturers  of  steam,  hydraulic  and  electrical  plant  and 
equipment,  and  all  accessories  connected  therewith. 

A  complimentary  dinner  and  presentation  to  Mr.  D.  G.  Sumxer, 
of  Messrs,  L.  E,  Wilson,  electrical  engineers.  Manchester,  took  place 
on  Thursday,  April  10th,  at  the  Midland  Hotel,  Manchester,  to 
oelobrate  his  safelreturn  from  Persia,  for  the  second  time,  and  also 
to  mark  the  successful  completion  of  the  important  electrical  work 
undertaken  in  that  country.  A  number  of  guests  from  the  East 
were  present. 

Roll  of  Honour. — The  Military  Medal  for  conspicuous 
bravery  in  Mesopotamia,  has  been  awarded  to  Lance-Corpobal  W. 
SiDDLE,  who  was,  prior  to  the  war,  on  the  Corporation  electricity 
staff  at  Warrington. 

Obitnary.— ilR-  A.  J.  Walter.  K.C. — We  regret  to 
learn  that  Mr.  Arthur  James  Walter.  K.C,  was  killed  on  the  London 
Underground  Railway  on  Wednesday  last  week.  The  Times  very 
correctly  observes  that  both  the  Bar  and  Science  have  suffered  a 
great  bereavement  by  his  death,  for  he  was  pre-eminent  among 
barristers  learned  in  patent  law  and  scientific  matters,  and  for 
many  years  was  in  demand  for  cases  in  which  these  two  specialised 
and  highly  technical  subjects  were  involved.  He  had  a  private 
laboratory  in  which  he  indulged  his  scientific  tastes  in  connection 
with  electricity  and  chemistry.  He  will  be  remembered  by  our 
readers  from  his  appearances  in  well-known  electrical  patent 
litigation,  including  the  Marconi  patent  cases.  Mr.  Walter  was 
an  associate  of  the  Institution  of  Electrical  Engineers,  since  1899, 
and  had  served  as  a  member  of  the  Council.  When  his  death 
became  known  in  the  High  Court,  both  Bench  and  fellow  counsel 
alluded  in  terms  of  high  praise  to  his  exceptional  qualifications 
and  attainments  and  spoke  of  the  great  loss  sustained  by  the  death 
of  so  brilliant  a  man. 

The  death  is  announced  from  Bodenbach,  Austria,  of  Heer  Carl 
BOBCH.A.RDT,  director  of  the  Oesterreichische  Bergmann  Eleo- 
tricitatswerke. 

Sir  William  Crookbs.— The  Institution  of  Electrical  Engineers 
was  represented  at  the  funeral  service  for  the  late  Sir  William 
Crookes.  O.M.,   F.R.S.,  past  president,  by  Mr.  C.  H.  Wordingham, 


C.B.E.,  president  ;  Colonel  R.  E.  Crompton,  C.B.,  Mr.  W,  M.  Mordey, 
and  Prof,  J.  Perry,  F.RS.,  past  presidents  ;  Mr.  J.  Devonshire,  Sir 
R.  Hadfield,  Bart.,  F.R.S.,  Mr.  W.  .ludd,  and  Mr.  A.  P.  Trotter, 
members  of  Council ;  Mr.  R.  D.  Grieves  (representing  Sir  John 
Snell),  past  president  ;  and  Mr.  R.  Tree  representing  Mr,  Rowe.ll, 
the  secretary. 

Wills. — Sir  (i  uy  Calthkop,  the  late  coal  controller,  left 

£15,300. 

The  late  Mr.  Wm.  Coedeey,  governing  director  of  W.  H.  Willcox 
and  Co.,  Ltd.,  left  £137,354. 


CITY     NOTES. 


The  following  intefresting  commeiDta  are 
New  York        reproduced     from     the     Times     financial 
Traction  oolunm  :   ' '  There  have  occurred  two  new 

Difficulties.  receiverships  among  the  traction  com- 
paniea  of  Kew  York  City — both  foreseen, 
and  to  some  extent  discounted.  The  New  York  Railways 
Co.,  which  is  the  subsidiary  of  the  Interborough  Consoli- 
dated Corporation,  controUing  most  of  the  surface  roads  on 
Manhattan  Island,  gave  up  the  tight  against  an  increasing 
deficit  on  Ma.rch  19th;  the  parent  company  foUowed  it  into 
a  receiver's  hands  two  days  later.  So  far  the  money-ma,ker 
of  the  combination,  the  Interborough  Rapid  Transit  (3o., 
has  kept  out  of  the  courts;  but  it.  too,  is  having  a  struggle 
to  keep  its  head  above  wafer.  When  it  passed  its  Mai-ch 
dividend  it  brought  into  question  the  payment  of  interest 
on  the  Interborough-Metropohtan  4^  per  cent,  bonds,  falhng 
due  on  April  1st.  These  bonds  were  exchanged,  originally, 
for  Interborough  Rapid  Transit  stock,  on  the  basis  of  $200 
in  bonds  for  .$100  in  stock,  .and  as  the  Rapid  Transit  (io.'s 
annual  dividend  was  9  per  cent.,  the  receipts  from  this  source 
exactly  met  the  bond  interest.  Ofiicers  of  the  Interborough 
Consolidated  Corporation  were  frank  to  say,  even  before  that 
company  w-ent  into  a  receiver's  hands,  that  the  Inter- 
borough-Metropohtan April  interest  oouJd  pi"obably  not  be 
paid,  and  a  protec-tive  committee  for  the  bondholders  has 
been  formed  with  the  Guaranty  TVust  Co.  as  depositary. 
The  Interborough  Rapid  Transit  Co.,  it  sihould  be  said,  con- 
trols the  ordinarily  very  profitable  subway  and  eJetvated  road 
systems  of  Manhattan,  and  a  pai-t  of  the  systems  in  Brook- 
lyn. Its  only  rival  in  Brooklyn  is  the  Brooklyn  Rapid 
Transit  Co.,  which  went  into  receiver's  hands  some  time 
ago.  The  troubles  of  all  New  I'ork  City's  traction  companies 
are  the  same.  In  the  numerous  consolidations  to  which 
they  have  been  subject  their  capitalisations  have  been 
swollen  out  of  proportion  to  their  real  worth,  and  the  in- 
herent weakness  of  theii'  financial  structure  has  been  brought 
out  by  the  present  era  of  high  costs  of  labour  and  materials. 
Thi-ough  wax-time  delay  in  completing  new  subways,  in 
which  large  amounts  of  money  nave  been  sunk,  the  con- 
tracts with  the  city  government  have  been  thus  far  profit- 
less. There  is  owing  to  the  Interborough  organisation  alone, 
on  account  of  its  preferential  right  to  earnings  from  sub- 
ways, more  than  $6,000,000.  The  city  government  has  coo- 
.sistently  blocked  every  effort  «n  the  part  of  the  traction 
companies  to  increase  their  rates  of  fare,  for  reasons  that 
a.re  almost  entirely  political,  ha.ving  mostly  to  do  with 
municipal  ownership  programmes." 


Companies  to  be  Struck  Off  the  Register The  following 

are  to  be  struck  off  the  Register  within  three  months  imlesa 
cause  is  shown  to  the  contrary  :  — 

Acousticons,  Litd. 

Defries,  Ltd. 

Derby  Boiler  Co..  Ltd. 

Electrical  Industries  Development  Co,,  Ltd. 

Electric  Hiring  Syndicate,  Ltd. 

Electro-Chlorination  Sj-ndjoate,  Ltd. 

Tube  Cleaners,  Ltd, 

London  Electric  Railway  Co. — The  "  Financier  "  states 
that  the  directoi's  have  decided  to  petition  Parliament  for 
leave  to  introduce  a.  late  Bill,  mainly  for  the  pm-pose  of  rais- 
ing money  to  con,stnict  the  works  authorised  in  1913  and 
1914,  in  addition  to  the  capital  then  authorised  for  those 
works.  The  money  required  will  be  raised  by  the  issue  of 
£1,000,000  new  debenture  stock.  ' 

Prospectuses. — Major  &  Co.,  Ltd.,  who  have  been  carrying 
on  business  as  chemical  manufacturers  at  Hull,  and  have 
produced  various  products  including  fuel  oil,  wood  preserva- 
tives and  electrode  carbon,  have  been  offering  for  subscrip- 
tion at  par  100,000  7  per  cent,  cumulative  participating 
pi'eferred  ordinarj'  shares  of  £,1  each.  The  money  is  re- 
quired to  provide  additional  working  capital  for  the  extend- 
ing business,  and  redeeming  the  oi  per  cent,  debentures. 

Fuller's  United  Electric  Works,  Ltd. — ^The  hst  is  to  close 
on  April  23rd  in  an  offer  for  sale  of  '200,000  8  per  cent.  cum. 
participating  preference  shares  of  £1  -each  at  2l8.  per  share. 
Reference  is  made  to  the  matter  in  our  "  Stocks  and  Shaxee  " 
Letter  to-day. 
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Western  Power  Co.  of  Canada.— Report  for  1918  states 
that  operatirig  revenues  amounted  to  $448,709,  .against. 
$450,160,  and  operating  expenses  to  .$163,41S,  against 
$130,559,  net  opejating  revenues  being  $285,'291,  against 
$319,6t»l,  and  gro-ss  inc»me  $294,07fi.  tigainst  .$331,793.— 
Financial  Timcf- 

Rhondda  Tramways  Co.,  Ltd. — Preference  dividend  (J 
per  cent,  (being  4  per  cent,  for  1913  and  "2  iH.'r  cent,  on 
account  of  1914);  £10,000  to  renewals  and  re^ic^ne;  il,044 
carried  fonvard.  'Ilie  gross  revenue  for  1918  was  £98,862, 
against  Jf8-2,'255  for  1917.  Tne  passeJigcrs  carried  were 
13,y'20,707,  against  1'2,865,806  for  1917.  'ilic  avei-ago  receipts 
per  c.na.  were  16.73d.,  against  13.87d. ;  receipts  par  pas- 
senger 1.67d.,  against  l.oOd. 

Lancashire  Dynamo  &  Motor  Co.,  Ltd. — .\  further  divi- 
dend of  5  per  cent,  has  been  declared,  making  10  per  cent., 
fret!  of  ta.x,  for  191tt.  The  Financial  Times  .states  that  for 
esK-h  of  the  lluee  preceding  years  124  per  cent,  was  jjaid  ou 
tJic  c-apital  aa  it  then  stood,  47,551  ordinary  shares  having 
boeu  issued  in  April,  1918. 

Stock  Exchange  Notice. — .Vpplicatiini  has  been  niadu 
l<i  tho  Committee  to  allow  the  following  to  be  quoted  in  the 
Offici;il  list  ;  — 

British  Westinghoiise  Elec-tric  &,  Maiuiliu-turin'g  Co.,  Ltd. 
— 185,(K)(J  additional  8  per  cent,  cumulative  preference  .-^hu.iies 
of  i'2  each,  fully  paid  (Nos.  500,001  to  (585,000). 

Consolidated  Electrical  Co.,  Ltd. — Income  for  \ear 
ended  March  31st  £5.t>46;  net,  £3,750.  plus  £2,947  brought 
fonvard.    Dividend  on  ordinaiT    shares,   2i   jxxr   cent. 

Vickers.  Ltd. — The  1918  accounts  are  not  yet  wmpleted, 
but  a  final  dividend  is  recommended  on  the  old  ordinary 
.shares  of  Is.  (id.  per  share,  equal  to  ~i  per  cent.,  tree  of  tax, 
making  a.  total  of  2s.  6d.  or  12J  pei-  cent.  The  holders  of 
the  new  ordinary  shares  are  entitled  to  a  final  dividend  at 
one-half  the  above  rate,  namely,  9d.  per  ehare,  or  '3'i  per 
cent.,  free  of  tax. 

London  United  Tramways,  Ltd.— Last  week  tJie  Chan- 
<ery  Court  sanctioned  the  scheme  of  arrangement  a^nd  re- 
duction of  capital  which  had  been  adopted  by  the  different 
cJasses   of   holders.    There   was   no  opposition. 

Anglo=American  Telegraph  Co..  Ltd. — Interim  dividend 
tor  quarter  15s.  per  cent,  on  ordinaxy  and  £1  10s.  per  cent, 
on  preferred,  less  tax. 

Electrical  Utilities  Corporation,  Ltd. — Quarterly  dividend 
of  1,1  I'cr  cent,  on  pivference  sha.res. 


STOCKS     AND     SHARES. 

S.4IDED.41"    MOR.NTN(j 

Neae  advent  of  the  taster  holidays  has  made  little  difference 
to  Stock  Lxchange  markets,  'ihe  booming  conditions  in  oi-l 
shares  have  stimidated  amimation  elsewhere.  Industrials 
enjoy  high  popularity.  Labour  bogeys  have  been  pushed  uii 
icremoniously  into  the  background.  Investors  are  taking 
new  issues  with  marked  freedom.  Quick  premiums  are  estaJj- 
lished  uix>n  sound  shares.  Midland  Power  Distribution  pre- 
ference are  5/32  premium  in  Liverpool  and,  if  anytlung. 
rather  better  in  London.  Intangible  nimom-s  liiut  at  a  fe\% 
of  the  e'lec-tricity  supjjly  companies  coming  into  the  market 
for  fresli  funds.  We,  of  this  column,  cannot  trace  any 
foimdation  for  such  reports,  but  they  are  not  inherently  im- 
probable, and  when  capital  is  manifestly  complacent  to  lend, 
there  is  seldom  a  dearth  of  borrowers. 

East  London  Railway  ordinary  stock  has  suddenly  come 
to  life,  and  a  fair  amount  of  business  developed  in  the  stock 
about  4s  to  ih-  Ihe  debentm'e  stocks  have  not  moved,  tho 
third  and  fourth  being  quoted  18-J  and  12  respectively.  City 
:md  South-London  ordinary  was  last  dealt  in  at  12,  on  Febni- 
ary  2nd.  1918  !  For  that  year  the  company  paid  l-j  per  cent. 
on  its  ordinary  stock,  comparing  with  li  i>er  cent,  on  Metro- 
politan Railway  Consolidated,  which  stands  at  26i,  whOe 
Districts,  now  23a,  have  received  nothing  for  37  years.  When 
the  new  capital  is  provided  for  reorganising  the  rolling  s-tock, 
&c.,  of  the  City  A  South-London,  the  company  should  have 
at  least,  a  chance  of  gresiter  success.  There  is  no  lack  of 
traffic,  as  passengers  know  to  then-  sorrow. 

Underground  Electric  income  bonds  have  risen  to  96. 
With  the  Budge*  coming  on  April  30th,  the  demand  for  tax- 
five  dividend  stocJis  is  quiickened,  and  this  explains  further 
small  improi-ements  in  the  Eastern  Telegraph  group.  Atten 
tion  may  be  drawn  to  Telegraph  Constructions,  which  at  21 
yield  5  per  cent,  net  on  the  money,  equal  to  7J  per  cent,, 
allowing  for  tax  at  6s.  in  the  £.  Recently  divided  by  two. 
on  the  doubling  of  tho  share  c-apital.  the  possibilities  are  in 
fa.vour  of  an  increase  in  the  dividend,  and  the  securifv 
offered  by  the  shares  as  a.  sound  investment  is  undoubted. 

.\fter  rising  to  a  shade  above  £5,  Marconis  gave  way  as 
earlier  buyers  elected  to  take  their  profits.  The  price  slipped 
back  to  4  13/16,  but  fresh  support  came  in,  and  the  market 
regained  buoyancy.  Marconi  Marines  have  also  rallied,  arid 
a  lurtner  improvement  is  anticipated  by  the  speculative 
brigade  upon  the  shares  being  quoted  ex  the  rights  offered 
by  the  new  issue.  Canadian  and  American  Marconis  are 
both  rather  heavy  :  the  former  suffer  from  having  been  over- 
bought on  a  Stock  Exchange  tip  circulated  when  the  price 
stood  about  16s.    It  is  now  ].5s.  9d. 


Indian  Tramway  shares  are  in  request,  and  Calcuttas  ha  v.. 
hardened  to  73.  The  5  per  cent,  preference  are  4,  and  th.' 
4i  per  cent,  debenture  stock  is  71,  as  against  99i  upon 
the  outbreak  of  war.  Madras  Electric  Tramways  6  per  oeni 
preference  have  fuined  ui>  to  IJ,  and  tho  company's  5  p<.i 
cent,  debenture  stock  is  86.  Rangoon  6  per  cent,  prefeivnc-i 
a,ro  also  about  41.  The  Brazilisiu  Tramway  bonds  show  ,i 
dullish  tendency.  Rio  firsts  and  bcconds  are  both  J  low<r 
at  94J  and  81  respectively.  Mexican  Utilities  have  hardly 
moved.  British  Columbia  Electric  issues  remain  flat.  Cana 
dian  Trajuway  descriptions  were  unaffect<xi  by  threjits  ol 
strik<\s. 

The  manufacturing  grouj)  keeps  vei"y  steady,  but  there  is 
no  outstanding  feature  of  interest,  tfnderwritera  say  tho>- 
arc  being  offered  plenty  of  stock  for  after-Eas-ter.  A  ralh 
among.st.  rubber  .shares  deserves  notice,  but  the  price  of  tlii-. 
produce  is  still  just  under  a  florin  per  lb.  Golfers  wonder 
why  the  price  of  golf  balls  is  maintiiined  at  the  level  to  Which 
it  was  advanced  when  rabber  rose  to  10s..  and  over,  per  lb. 
Rubber  has  dropped  to  Is.  113d.,  but  golf  balls  aae  dear  as 
over.  The  iron,  .s-teel,  and  amiameut  lists  are  better,  idr 
choiicc,  oai  the  sctthng-down  of  I/.tbour  conditions  in  tiie 
indirstrial  areas. 

The  prospectus  is  now  jnublLshed  of  FuUer's  United  Ele<-t.rin 
Wr>rks,  Ltd.,  and  200,O0O  8  per  cent,  cumulative  particii>at- 
iufj'  preference  eihaiies  of  £1  each  are  offered  for  sale  at  ai 
guinea  apiecei  by  Messrs.  George  Clare  &  Co.,  Ltd.,  of  9,  Old 
Broad  Street,  E.G.  Tho  company  has  acquired  four  cfim- 
panies  in  the  electrical  business,  making,  amongst  other 
things,  accumulators,  piimary  batteries,  eleot.ric  wire  and 
cable,  and  miners'  electric  lamps.  Details  of  the  company's 
assets,  together  with  a.  profit  statement  for  each  of  the  pa.i^t 
three,  years,  are  furnished  in   the  proisppctus. 


SUA  RE    LIST    OF    ELECTRICAL    COMPANIES. 

HoHP!   ELEOTRICIXr  CoSIPAMIES, 

Dividend  Price 

■ April  8,  TieW 

1917.  191R,  l!)i9.     Rlee  or  (»ll,      p.r. 

Brompton  Ordinary 10         S  7i  —  £6    8    0 

□baring  Cross  Ordinary     ....■>         4  8*  —  R  14    4 

do.       do,       do.       H  Pret...       *h       ^  H  —  K  13    i 

Olielsea "         "  32  -  4    11 

OityolLondon         ..        ....       H         fl  Hi  —  R  14    8 

do.       do.    6  per  cent.  Pret.  ..       B         fl  10  —  fi    0    0 

County  of  London 17  108  -  fill    0 

do.         do.     6  per  cent.  Pret.       8         «  33  —  H    8    1 

Kensington  Ordinary         ....        7         9  6*  -  r.    a    a 

tiondon  Eleotrin       NU     Nil  U  Nil 

do.       do.     Bperoent.  Prel...        R         R  Bl  7  14  10 

Metropolitan 4         f.  81  7  13  10 

do.          4J  per  cent.  Pref.    . .        4*        4J  bI  R  18    8 

Ht.  James' and  Pall  Mai)  ....        9        10  7?  704 

South  London           R         l>  'JJ  -  «  19    4 

South  Metropolitan  Pref 7         7  'JO/B  -  6  1«    7 

Westminster  Ordinary       ..        ..       »         s  6B  —  «    " 

TELEOE^LPaS      kKD     TeLKPHORBB, 

Anglo-Am,  T  I,  Pret R         6  99),  -  8    0    7' 

do.            Def 14    BS/fi  aij  -  7  18    0 

Chile  Telephone      8         8  7i  —  588 

Cuba  Sub.  Ord 7         7  II         ,•  '8    7    4 

Bastem  Extension 8         8  IH  —  'I,    0    0 

Eastern  Tel.  Ord 8         8  1614    •  -  -  '4  19    0 

Globe  Tel.  and  T.  Ord 7        7  Ui  •4  16    7 

do.       do.        Pref fi         6  loj  —  B  14    B 

Great  Northern  Tel 2a        aa  81  -  7    2    0 

Indo-European          18        18  67*  —  6  18    0 

Marconi           30        20  .5  4    0    0 

Oriental  Telephone  Ord 10         I."!  2,^.  —  6    3    0 

United  R.  Plate  Tel 8         8  7i  —  »6    1    7 

West  India  and  Panama   ..        ..      1/3      1/3  IJ  —  'a  17    0 

Western  Telegraph            ....        8         8  16^  —  •4  15  10 

Houa    Ratls, 

Central  London  Ord.  Assented   ..44  634  —  680 

Metropolitan 1         U  264  —  4  14    7 

do.          District          ..        ..      Nil      Nil  234  —  NU 

Underground  Electric  Ordinary..      Nil      Nil  Si  —  Nil 

do.               do,        "A"        ..      Nil      Nil  9/8  —  NU 

do,              do,       Income   ..4         5  944  —  •B    6  10 

FoREion    Trams,    &a, 

Adelaide  Bnp.  8  per  cent.  Pref.  ..66  4^  —  6  11    4 

Anglo-Arg.  Trams.  First  Pref.     ..       64      Nil  8J  —  — 

do.           do.      and  Pref.       . .       —       —  3t  —  — 

do.           do.      6  Deb 6         6  674  —  7    8    6 

Brazil  Tractions       —       —  R'i  —  — 

Bombay  Electric  Pref 6         6  lOJ  —  6  11    7 

British  Columbia  Eleo.  Rly.  Pfce.       5         6  62  —  8    0    0 

do.               do.        Preferred      Nil     NU  40  —  NU 

do.              do.        Deferrea       Nil     Nil  41  —  NU 

do.               do.        Deb.      . ,        4i        4}  61  —  6  19    4 

Mexico  Trams  6  per  cent.  Bonds..      Ku     Nil  61  —  ^Nil 

do.           6  per  cent.  Bonds..      Nil      Nil  63  —  Nil    ■ 

Mexican  Light  Common  . .         . .      Nil      Nil  87  —  Nil 

do.             Pref Nil     Nil  51  —  NH 

do.            1st  Bonds. ...      Nil     Nil  68  —  — 

MANDFAUTOBlNa     COMPANIES. 

Babcock  &  Wilcox             ....        15       15  3J  —  10    0 

British  Aluminium  Ord 10        10  1  —  5  Ifi    a 

British  Insulated  Ord %'■        124  V  H    .s    0 

British  Westinghouse  Prel.         . .          74        74  2»  H    3    0 

Oallenders 26        25  10  R    6    0 

do.        64  Pref 5         6*  5J  6    8  10 

Castner-Kelluer        2530  8*  ^2i 

Hdison-Swan, "  A "            ....       —       —  1^^  -  7    6   9 

do.      do.    5  per  cent.  Deb,    . .         4         5  75*  -  6  la    8 

Electric  Construction        . .        . .        10       10  1}  —  8    0   0 

Gen.  Eloo.  Pref 6         6,',  lOJ  —  6    6    4 

do.       Ord li)       10"  17|  -  »6  12    0 

Henley 26       25  2^  —  6    8a 

do.    4*  Prel 4i       44  4  —  6  13    6 

India-Babber 10       10  16?  —  'S  19    S 

Siemens  Ord —       10  61  —  •7  11    0 

Telegraph  Con 90       80  34  —  5    0    0 

DiTldandi  paid  free  ol  Income  Tax 


No.  2,160,  APRIL  18,  1919.J     THE    ELECTRICAL    EEVIEW. 


449 


"RULE5"     IMPOSED    BY     ELECTRIC    SUPPLY    AUTHORITIES. 


By    CHARLES     A.     BAKER,    M.I.E.E. 


The  "  rules  "  to  which  attention  is  directed  in  this 
article  are  those  imposed  by  the  electric  supply- 
authorities  upon  the  consumers,  under  the  various 
titles  of  regulations,  terms,  conditions,  &c.,  and 
any  criticism,  comment,  or  suggestion  is  directed 
to  such  "  rules."  The  supply  of  electricity  is  largely 
governed  by  reg'ulations  and  conditions  made  by 
the  Board  of  Trade,  under  section  6  of  the  Electric 
Lighting  Act,  1H82.  for  securing  the  safety  of  the 
public,  and  for  ensuring  a  proper  and  sufficient 
supply  of  electrical  energy;  it  is  not  the  intention 
of  the  author  to  discuss  these  regulations,  but  they 
are  referred  to  from  time  to  time,  and  in  such  cases 
are  read  as  parts  of  the  Act  to  which  they  refer. 

The .  subject  is  the  common  ground  where  the 
vendor  of  electrical  energy  meets  the  purchaser  or 
consumer,  whilst  wiring  contractors  and  manufac- 
iiirers  of  all  descriptions  of  electrical  appliances 
.ire  interested  because  every  new  consumer  attached 
to  the  mains  means  new  business.  Many  of  the  elec- 
tric supply  managers  and  engineers  get  a  perspec- 
tive view  of  the  subject  which  is  taken  at  too  close 
a  range,  they  generally  demand  that  "  rules"  laid 
down  by  themselves  be  accepted;  it  must  not  bo 
forgotten,  however,  that  the  Acts  authorising  the 
supply  of  electricity  establish  in  a  measure  the 
;,'rant  of  a  monopoly  or  an  "  area  "  for  the  conduct. 
of  business  wherein  opposition  is  strictly  limited, 
■md  clearly  defined  obligations  are  imposed  in  order 
that  the  public  may  benefit  by  the  undertaking". 
The  consumers  have  very  substantial  rights,  which 
thev  are  under  no  compidsion  to  sign  away  in  order 
to  obtain  a  supply  of  electrical  energy. 

ft  can,  I  believe,  be  shown  that  the  deletion  ol 
-ome  "  rules  "  will  benefit  the  industry  and  remove 
difficulties,  encouraging  rather  than  discouraging 
i  onsumers  to  be  connected  up  to  the  supply  mains; 
if  existing  "  rules  "  assisted  in  economy,  low  price, 
ur  security  of  supply,  no  word  should  be  raised 
(gainst  them,  nor  should  any  substitute  for  them 
lie  permitted  which  might  derogate  from  econo- 
mical working. 

It  should  not  be  assumed  as  a  result  of  perusing 
this  article  that  the  electric  supply  authorities  are 
all  generally  taking  advantage  of  their  consumers; 
the  "  rules  "  which  are  quoted  are  from  different 
sources,  and  it  is  not  suggested  that  any  supply 
authorit>''s  form  of  agreement  embodies  all  the 
bad  points  herein  noticed,  whilst  some  of  the  agree- 
ments may  not  embody  any  of  them :  uniformity  and 
simplicity  are,  however,  as  desirable  in  this  as  in 
many  other  matters. 

Whilst  taking  part  in  the  discussion  of  Mr.  Sea- 
brook's  Institution  paper  on  "  Residence  Tariffs 
in  191J,  the  author  referred  to  the  subject  of 
"  rules  "  in  very  plain  though  condensed  language 
(Tndc  I.E.E.  Journal,  Vol.  48,  p.  419);  several  mem- 
bers of  the  Institution  also  mentioned  the  subject 
during  Mr.  Ferranti's  presidency,  whilst  taking 
part  in  the  discussion  on  "The  Causes  Preventing 
the  more  General  Use  of  Electricity  for  Domestic 
Purposes."  There  can  be  no  doubt  that  a  cumber- 
some application  form  involving  a  lengthy  agree- 
ment is  a  stumbling  block:  the  incautious  consumers 
are  prone  to  take  for  granted  that  what  they  are 
asked  to  sign  is  exactly  what  everybody  else  has 
signed,  which,  as  a  matter  of  course,  has  been 
carefully  examined  by  the  police  or  some  other 
central  control  body  which  watches  over  their  gene- 
ral security,  so  it  is  sure  to  be  all  right,  and  there- 
fore they  need  not  trouble  to  read  it;  v/hilst  the 
cautious  consumer  is  annoyed  and  frightened. 
annoyed  at  being  obliged  to  waste  the  time  neces- 


sary to  read  through  and  grasp  the  relative  bearing 
of  a  lot  of  clauses,  and  frightened  at  the  way  he 
finds  that  he  is  asked  to  put  himself  into  the  hands 
of  the  other  part  to  the  agreement.  There  remains 
the  class  of  consumer  who  is  big  enough,  and  bold 
enough,  to  look  after  himself;  he  strikes  out  all 
or  most  of  the  clauses,  or  employs  his  solicitor  to 
draft  a  simple  notice  requiring  the  supply  authority 
to  give  a  supply  by  a  definite  date  in  accordance 
with  the  terms  of  its  Provisional  Order,  and  he 
gets  the  supply  which  he  is  entitled  to. 

The  Incorporated  Municipal  Electrical  Associa- 
tion drafted  and  revised  in  1914  "  Model  General 
Conditions  for  Supply  of  Electrical  Energy,"  con- 
sisting of  16  clauses  with  blank  spaces  for  filling  in 
"  local  regulations  "  and  "  local  clauses."  Up  to 
the  point  when  a  Provisional  Order  is  granted  to 
some  person  or  company  it  is  safe  to  assume  that 
liie  interests  of  the  public,  whom  the  Provisional 
(  )rder  is  intended  to  benefit,  have  been  carefully 
watched  and  guarded  by  a  competent  tribunal  and 
its  officials;  to  vary  the  terms  of  such  Provisional 
'Jrder  by  a  subsidiary  agreement  is  a  proceeding 
that  should  generally  be  avoided  by  the  public  be- 
cause it  is  dangerous. 

It  may  be  stated  generally  that  although  some 
electric  lighting  Provisional  Orders  contain  special 
clauses,  yet  all  granted  in  and  since  1889  are  in  the 
same  model  form;  this  model  in  1899  assumed  con- 
crete fornj  as  the  Electric  Lighting  (Clauses)  Act. 

The  Pro\nsional  Orders  clearly  set  out  that  the 
supply  authority  is  bound  to  lay  mains  on  being 
required  to  do  so  and  to  supply  energy;  any  person 
requiring  a  supply  must  serve  a  notice  upon  the 
undertakers,  specifying  the  premises  in  respect  of 
which  the  supply  is  required,  and  the  maximum 
power  required  .  .  .  and  if  required  by  the  under- 
takers, enter  into  a  written  contract  to  continue  to 
receive  and  pay  for  a  supply  for  a  period  of  at  least 
two  years  .  .  .  and  give  security  for  the  payment; 
if  the  occupier  uses  any  form  of  lamp,  &c.,  in  1. 
manner  so  as  to  interfere  with  the  efficient  supply 
to  any  other  person,  the  undertakers  may  discon- 
tinue to  supply  energy  to  those  premises;  the 
undertakers  shall  not  be  compelled  to  give  a  supply 
unless  they  are  reasonably  satisfied  that  the  electric 
lines,  &c.,  are  in  proper  order.  On  the  other  hand, 
the  supply  authority  must  not  prescribe  any  special 
form  of  lamp  or  burner,  and  every  person  is  en- 
titled to  a  supply  on  the  same  terms  on  which  any 
other  person  is  entitled  under  similar  circumstances 
to  a  corresponding  supply,  and  the  supply  authority 
must  not  show  any  undue  preference. 

Here,  then,  is  the  basis  for  a  written  contract— 
and,  as  far  as  I  can  find,  the  only  basis — which  is 
intended  to  give  the  supply  authorities  reasonable 
financial  security  for  the  cost  of  the  work  done  m 
connecting  the  consumer,  and  for  the  value  of  the 
energy  supplied,  and  the  right  to  verify  that  a  con- 
sumer's installation  is  in  reasonably  good  order  to 
prevent  any  abuse  of  the  service  which  might  be 
detrimental  to  other  users,  whilst  the  supply  autho- 
rity must  not  exercise  any  voice  in  the  form  of 
consuming  device  employed,  anH  must  treat  all 
consumers  alike. 

In  practice  what  happens,  as  is  well  known,  is 
that,  when  an  individual  or  firm  desires  to  become  a 
consumer,  an  "  application  form  "  i^  sent  to  him 
by  the  supply  authority;  such  application  forms 
generally  vary  for  each  particular  supply  authority/ 
— there  is  a  noticeable  absence  of  nniformit>' 
amongst  them — but  they  are  usually^  drafted  on 
such  lines  that  by  signing  the  application  form  an 
agreement  is  entered  into  containing  clauses  which 
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do  not  come  within  the  basis  of  the  written  contract 
already  adumbrated. 

Aly  experience  of  these  documents  is  principally 
in  connection  with  those  of  the  supply  authorities 
of  London  and  the  neighbourhood,  but  I  have  had 
the  opportunity  of  perusing  a  considerable  number 
of  similar  documents  issued  from  provincial  centres, 
and  from  the  consumer's  point  of  view  there  are 
usually  clauses  squeezed  in  which  in  justice  ought 
not  to  be  there,  or,  if  there  at  all,  should  be  modified 
in  tone.  I  do  not  find  that  any  of  these  "  rules  " 
purport  to  be  imposed  under  any  specific  clause  oi 
the  respective  Supply  Authority's  Acts,  nor  is  there 
any  indication  that  they  have  been  approved  by  the 
Board  of  Trade.  In  other  matters  the  author  has 
found  that  the  Board  of  Trade,  before  approving 
rules,  requests  that  due  notice  of  the  intention  to 
make  rules  slia:ll  be  advertised,  and  any  parties  de- 
siring to  raise  objection  are  given  a  hearing,  but 
no  such  reasonable  and  fair  opportunity  has  ever 
been  given  to  the  consumer  of  electrical  energy  in 
regard  to  the  "  rules  "  imposed  by  the  majority  of 
the  supply  authorities.  If  some  of  the  "  rules  "  were 
put  forward  as  suggestions,  a  principle  which  has 
been  adopted  in  a  few  cases,  they  might  be  found 
deserving  of  considerable  merit  whereby  the  con- 
sumer would  benefit  if  he  so  desired,  but  a  sugges- 
tion and  a  rule  are  very  different  things.  The  autho- 
rity which  imposes  a  rule  without  the  right  to  en- 
force it  places  itself  in  a  most  unenviable  position; 
this  position  has  perhaps  been  created  in  some  in- 
stances by  the  interference  of  the  secretary  or  town 
clerk  or  other  official  concerned  in  the  undertaking 
with  the  duties  of  the  manager  or  engineer  of  the 
electric  supply  authority,  or  one  or  more  of  the 
directors  or  town  councillors  may  have  suggested 
that  a  water  or  gas  or  other  commercial  undertak- 
ing with  which  he  was  associated  found  a  certain 
rule  useful,  and  therefore  applied  it  to  the  electrical 
undertaking  without  regard  to  the  fact  that  the 
latter  is  a  statutory  undertaking,  with  important 
duties  to  the  public,  and  with  strictly  limited  powers 
in  the  direction  of  imposing  rules. 

Whilst  dismissing  any  claim  to  legal  knowledge, 
one  must  unfortunately  approach  this  subject  from 
the  dry  and  uninteresting  standpoint  of  the  law,  and 
on  referring  to  the  very  excellent  and  comprehen- 
sive work  by  the  late  John  Shiress  Will  "  The  Law 
Relating  to  Electric  Lighting,  Power,  and  Trac- 
tion," I  fail  to  find  that  the  supply  authorities  have 
any  power  under  the  Electric  Lighting  Acts  to  im- 
pose rules  upon  the  consumers  who  take  a  supply 
of  electrical  energy  for  domestic,  manufacturing, 
or  other  purposes.  (In  the  case  of  a  supply  at 
medium  pressure  the  supply  authority  should  see 
that  Board  of  Trade  requirements  on  the  con- 
sumer's premises  are  carried  out.  but  such  a  case 
is  special,  and  need  not  be  considered  here.) 

In  the  majority  of  the  "  rules,"  one  or  more 
clauses  are  to  be  found  expressing  conditions  as  to 
how  the  wiring  of  the  premises  is  to  be  effected; 
it  has  been  already  pointed  out  that  the  supply 
authority  cannot  be  compelled  to  give  a  supply 
unless  satisfied  that  the  electric  lines,  &c..  are  in 
proper  order.  This  is  amplified  in  regulation  No.  29 
of  the  Board  of  Trade,  "  for  securing  the  safety 
of  the  public,"  which  is  as  follows:  "  The  under- 
takers shall  not  connect  a  consumer's  wires  with 
their  mains  unless  they  are  reasonably  satisfied  that 
the  connection  would  not  cause  leakage  .  .  .  ex- 
ceeding one  ten-thousandth  part  of  the  maximum 
supply  current  to  the  premises;  and  where  the 
undertakers  decline  to  make  such  connection  they 
shall  serve  upon  the  consumer  a  notice  stating  their 
reasons  for  so  declining."  As  an  example  of  how 
this  is  interpreted  by  one  of  the  supply  authorities. 
I  quote  the  following  rule  r  "  No  installation  will 
be  connected  to  the  distributing  mains  until  it  has 
been  (i)  tested  and  inspected,  and  (2)  the  supply 
authority's  conditions  of  supply  and  the  wring  re- 


gulations they  enforce  have  been  complied  with. 
(S)  At  the  time  arranged  for  the  test  and  inspection 
there  must  be  in  attendance  to  meet  the  supply 
authority's  representative  a  representative  of  the 
wiring  contractor  capable  of  giving  any  information 
required  respecting  the  installation.  ...  (4)  The 
wiring  contractor  must  also  provide  any  ladders 
or  steps  which  may  be  necessary  to  make  an  ex- 
amination of  the  work;  (5)  and  if  required,  must 
remove  all  lamps  from  their  holders  for  the  purpose 
of  a  further  test  for  insulation  resistance  between 
poles.  The  supply  authority  will  test  and  inspect 
each  new  installation  once,  free  of  charge,  but  (6) 
if  the  wiring  ...  be  found  to  be  defective  or  un- 
finished, or  not  to  conform  to  the  requirements,  the 
defects,  &c.,  must  be  remedied,  and  another  inspec- 
tion must  be  made.  (7)  All  test  orders  after  the 
first  must  be  accompanied  by  a  fee  of  5s.,  in  default 
of  which  they  will  not  be  acted  upon.  Electricity 
will  not  be  supplied  if  (8)  the  installation  does  not 
comply  with  these  conditions  and  the  wiring  rules 
of  the  Institution  of  Electrical  Engineers,  both  as 
regards  the  manner  in  which  the  work  has  been 
carried  out  and  the  insulation  resistance  obtained 
on  test."  Such  a  "  rule  "  forms  an  excellent 
example  of  an  apparent  underlying  desire  on  the 
part  of  the  supply  authority  to  withhold  giving  a 
supply,  to  discourage  any  consumer  wanting  a 
supply;  although  the  supply  authority  is  established 
with  a  view  to  providing  for  a  public  necessity,  it 
fences  itself  round  with  obstacles  that  may  keep 
consumers  off  its  mains. 

The  "  rule  "  indicates  (i)  that  the  supply  autho- 
rity claims  a  right  to  go  all  over  the  premises  of 
the  consumer  to  inspect  the  installation,  whatever 
the  nature  of  the  premises  may  be — a  castle  or  a 
workshop;  this  is  emphasised  in  a  "  rule  "  quoted 
later,  and  is  a  condition  certainly  never  intended 
to  be  created  by  the  Electrjc  Lighting  Acts,  nor  is 
it  possible  to  justify  any  such  procedure  upon  any 
ground  of  usefulness  on  the  part  of^  the  supply 
authority.  The  right  to  test  is  admitted,  but  not  the 
right  of  inspection  as  suggested  in  the  "  rule." 
The  next  point  (2)  raised  by  the  "  rule  "  concerns 
the  supply  authorities'  conditions  of  supply  and 
wiring  regulations;  under  neither  heading  has  the 
supply  authority  any  right  to  make  conditions  or 
regulations.  The  "  rule  "  proceeds  (3)  to  compel 
the  wiring  contractor — a  gentleman  not  referred  to 
in  the  controlling  Acts  or  Board  of  Trade  Regula- 
tions— to  attend  and  afford  any  information,  and 
(4)  to  provide  ladders,  &c.,  and  unless  all  this  is 
done  the  installation  will  not  be  connected.  (5)  "  If 
required  all  the  lamps  must  be  removed  for  a  test 
between  poles."  The  Board  of  Trade  regulation, 
quoted  above,  refers  only  to  leakage  to  earth  which 
might  interfere  with  the  supply  to  other  premises; 
no  test  between  poles  is,  in  the  author's  opinion. 
contemplated  by  the  regulation.  It  is  interesting 
to  note  that  the  new  edition  (1916)  of  the  Institution 
of  Electrical  Engineers'  Wiring  Rules  differs  from 
the  original  rule  on  this  point.  Rule  129  (1916)  in- 
troduces a  test  between  poles  which  was  not  pro- 
vided for  in  Rule  121  of  the  1911  edition.  Then  (7) 
as  to  levying  a  fee — which  is  usually  stated  to  be 
5s. — for  making  a  second  test,  I  cannot  find  that 
any  supply  authority  has  the  right  to  charge  such 
a  fee,  and  believe  that  such  an  imposition — if  it 
ever  is  imposed — -is  illegal.  The  position  is  this:  A 
consumer  decides  upon  his  installation,  and  in  due 
course  notifies  the  supply  authority  that  he  requires 
it  to  give  him  a  supply  at  certain  premises  by  a 
certain  date  of  a  certain  maximum  demand;  on 
testing  the  installation  the  supply  authority  finds, 
let  us  suppose,  a  weak  spot,  and  declines  to  connect: 
the  weak  spot  must  evidently  be  put  right,  and  a 
new  notice  served  upon  the  supply  authority .  in 
exactly  similar  terms  to  the  last  one,  with  the 
exception  of  an  altered  date.  The  supplv  authority 
can  come  again  and  test  if  it  pleases:  but,   unless 
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there  is  good  reason  for  continuing  to  decline  to 
connect  the  consumer,  it  renders  itself  liable  to  a 
penalty  under^  its  Provisional  Order  if  it  fails  to 
make  the  connection,  and.the  non-payment  of  a  fee 
—^unauthorised  by  the  "Provisional  Order — could 
never  be  accepted  as  a  good  reason  for  declining  to 
connect  an  installation; .  the^  supply  authorities  are 
entitled  to  charge  for  energj'.  supplied  and  for  the 
supply  or  hire  of  meters,  and  in  some  cases  for 
laying  serv'ices,  and  for  nothing  else.  One  other 
point  in  the  "  rule  "  which  invites  attention  is  that 
requiring  the  wiring  to  be  done  according  to  the 
Institution  of  Electrical  Engineers"  Rules  and  insu- 
lation resistance  figures.  The  Institution's  Wiring 
Rules  have  everywhere  received  unstinted  praise,  and 
so  far  as  the  author  is  aware,  no  adverse  criticism  ot 
them  has  been  attempted — presimiably,  therefore, 
it  is  not  possible — and  if  these  excellent  rules  were 
suggested,  by  the  supply  authorities,  a  good  service 
would  be  done  to  their  consumers;  but  the  supply 
authorities  must  not  enforce  these  rules,  they  have 
absolutely  no  power  to  do  so.  It  will  at  once  be 
seen  that  the  insidation  resistance  figures  under  the 
Institution  of  Electrical  Engineers'  Rules  are  not 
the  same  as  those  necessary  under  the  Board  of 
Trade  regulation.  Take;  for  example,  an  installa- 
tion of  50  20-watt  lamps;  by  the  Institution  of  Elec- 
trical Engineers'  Rule  129  (1916  edition)  the  insula- 
tion resistance  should  be  30  megohms  divided  by 
50  points,  or  fxjo.ooo  ohms:  by  the  Board  of  Trade 
regulation  the  maximum  current  taken  by  the  50  20- 
watt  lamps  would,  if  supplied  at  200  volts,  be  5 
amperes,  or  at  100  volts  10  amperes.  One  ten-thou- 
sandth part  in  each  case,  converted  into  figures  of 
resistance,  becomes  for  200  volts  400,000  ohms,  and 
if  the  supply  is  at  100  volts,  100,000  ohms;  and  these 
figures  alone  must  guide  the  supply  authority  in 
connecting  up  or  declining  to  connect  up  a  new 
•installation.  Some  systems  of  wiring  necessitate 
one  pole  being  permanently  earthed ;  provided  that 
a  double  wound  transformer  is  used  there  can  be 
no  objection  on  the  part  of  the  supply  authorities  to 
such  systems  of  wiring,  all  that  they  need  test  is 
the  primary  winding  of  the  transformer,  the  wires 
and  fittings  do  not  concern  them. 
(To  he  concluded.) 


SEIZURES    OF     DIE5EL     ENGINE     PISTONS. 


Bv  EDWARD  INGHAM,  A.M.I.Mech.E. 


One  of  the  principal  troubles  in  the  working  of 
Diesel  engines  is  seizure  of  the  piston.  When  it 
is  remembered  how  small  is  the  clearance  between 
-the  piston  and  the  cylinder  liner  in  such  engines,  it 
is  rather  siu-prising  that  cases  of  seizure  are  not  far 
more  frequent  than  they  appear  to  be. 

It  is  common  knowledge  that  in  a  Diesel  engine, 
small  piston  clearances  are  absolutely  essential  if 
a  high  efficiency  and  smooth  running  are  to  be 
obtained.  The  designer  of  the  engine  is  confronted 
with  the  problem  of  reducing  the  clearance  between 
the  piston  and  the  cylinder  liner  to  within  the 
smallest  practical  limits,  without,  at  the  same  time, 
involving  undue  risk  of  seizure  of  the  piston. 

When  seizure  takes  place,  it  is  not  difficult  to 
realise  that  the  results  may  easily  prove  disastrous: 
thus,  if  the  motion  of  the  piston  be  suddenly  ar- 
rested, the  energv  stored  in  the  fly-wheel  tends  to 
keep  the  crankshaft  rotating,  so  that  the  crank 
exerts  a  severe  pull  on  the  connecting  rod,  with 
the  result  that  the  connecting  rod  or  cross-head 
bolts  are  severely  strained.  Should  the  bohs  fail, 
the  consequences  mav  be  easily  imagined.  In  one 
instance  with  which  the  writer  is  acquainted,  where 
seizure  of  the  piston  caused  failure  of  the  cross- 
head  bolts  after  elongating  them  and  reducing  their 
diameter    from    i    in.  to  f   in.,   the   connecting   rod 


.  was  badly  bent,  and  fracture  of  the  piston  and  the 
cylinder  liner  resulted.  One  of  the  nuts  from  the 
broken  bolts  dropped  and  fouled-  the  crankshaft 
and  the  engine  frame,  and  as  a  conseqtience,  a  piece 
of  metal  was  broken  out  of  the  frame,  whilst  the 
crankshaft,  which  had  four  double-sweep  cranks, 
was  twisted  evenly  throughout  its  entire  length, 
the  angle  between  the  lirst  and  the  last  crank  being 
about  15  degrees. 

This  exa^nple  will  serve  to  show  how  disastrous, 
may  be  the  effects  of  a  piston  seizure. 

In  a  general  way,  it  may  be  said  that  seizures  of 
Diesel  engine  pistons  are  mostly  caused  by  over- 
heating of  the  piston,  and  the  expansion  of  the 
nietal  which'  results.  As  already  pointed  out,  the 
clearance  between  the  piston  and  the  cylinder  liner 
must  be  extremely  small.  If  then  a  piston  expands 
much  more  than  the  liner,  the  small  clearance  is 
reduced  to  such  an  extent  that  the  piston  cannot 
move    freely,    and   seizure  is   the   consequence. 

The  tendency  to  seizure  is,  of  course,  aggravated 
by  the  fact  that  in  the  ordinarv  trunk-piston  engine, 
where  the  piston  is  attached  directly  to  the  con- 
necting rod.  the  forces  imposed  on  the  piston  do 
not,  as  in  the  case  of  the  steam  engine,  act  in  the 
direction  of  the  axis  of  the  cvlinder.  Owing  to 
the  obliquity  of  the  connecting  rod,  a  more  or  less 
severe  side  pressure  is  exerted  on  the  cylinder  walls, 
so  that  the  motion  of  the  piston  is  not  as  uniform 
and  free  as  it  otherwise  would  be. 

Clearly,  if  the  trouble  under  consideration  is  to 
be  obviated,  it  is  of  fundamental  importance  that 
the  temperature  of  the  piston  be  prevented  from 
rising  too  high.  Hence  the  question  of  lubrication 
must  receive  the  most  careful  attention.  Not  only 
the  piston  and  the  liner  surtaces.  but  the  piston  pm 
and  the  top  bearing  of  the  connecting  rod  must 
be  efficiently  and  continuously  lubricated.  With 
the  horizontal  t\pe  of  engine,  lubrication  of  the 
piston  and  the  liner  surfaces  can  be  effected  satis- 
factorily by  a  single  feed  on  the  upper  side,  since 
gravitation  assists  in  distributing  the  lubricant,  but 
with  engines  of  the  vertical  type,  which  is  the  type 
mostly  used,  the  lubricant  must  be  supplied  through 
a  number  of  feeds,  as  many  as  four  in  the  smallest 
engines  if  a  thorough  distribution  of  the  lubricant 
is  to  be  effected. 

Lubrication  of  the  piston  pin  and  the  top  end 
bearing  is  effected  in  different  ways,  which  we  need 
not  consider  here.  Special  care  should  be  taken  to 
ensure  that  the  pin  will  be  thoroughly  lubricated  at 
starting  times. 

When  an  engine  is  shut  down,  the  heat  radiated 
by  the  piston,  pin,  &c.,  has  a  tendency  to  burn  up 
the  lubricant  in  the  top  end  bearing,  so  that  when 
the  engine  is  again  started,  -the  lubrication  of  the 
bearing  may  be  deficient.  Over-heating  of  the  pin 
and  the  piston  may  then  result,  involving  consider- 
able risk  of  seizure.  The  great  majority  of  piston 
seizures  appear  to  have  been  brought  about  in  this 
way. 

\'\'ith  the  object  of  preventing  over-heating,  some 
pistons  are  cooled  by  means  of  water  or  oil,  and 
this  is  an  effective  method  of  reducing  the  risk  of 
seizure,  provided  the  circulation  of  the  liquid  is 
maintained. 

The  design  of  the  piston  is  a'  factor  of  consider- 
'  able  importance  in  regard  to  this  question  of  piston 
seizures.  It  must  be  such  that  the  liability  to  dis- 
tortion will  he  reduced  to  the  minimum,  since  a 
very  slight  amount  of  distortion  may  lead  to  seizure. 
The  design  must  also  be  such  that  expansion  will 
t.ake  plac'e  uniformly  all  round  the  piston.  There 
should  be  a  good  body  of  metal,  as  this  will  assist 
in  the  escape  of  the  heat  transmitted  to  the  piston. 
Special  attention  should  be  given  to  the  question 
of  avoiding  initial  strain  during  casting,  which 
might  lead  eventually  to  fracture.  A  fracture  in 
a  diametral  direction  would  be  especially  liable  to 
cause  a  seizure.     It  is  common  knowledge  that  most 
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Diesel  engines  are  of  the  trunk-piston  type,  but 
^Messrs.  Mirrlees,  Bickerton  &  Day,  of  Stockport, 
liave  introduced  a  cross-head  type  of  engine.  This 
type  of  engine  is  far  less  liable  to  piston  seizures 
than  the  ordinary  type.  The  provision  of  a  cross- 
head,  slides  and  piston  rod,  results  in  the  piston's 
moving  truly  and  freely  in  the  direction  of  the 
axis  of  the  cylinder,  so  that  side  thrusts  are  ob- 
viated. For  this  reason  alone,  the  cross-head  type 
of  engine  is  an  improvement  over  the  trunk  type, 
but  there  are  other  reasons.  The  connecting  rod 
top  end  bearing,  instead  of  being  in  the  cylmder, 
where  the  heat  is  intense,  is  well  away  from  the 
cylinder;  hence  there  is  less  liability  for  the  bearing 
and  the  piston  to  become  over-heated.  Fiu"ther,  the 
engine  is  provided  with  forced  lubrication,  so  that 
every  bearing  is  continuously  flooded  with  oil.  A 
small  hand  pmiip,  which  is  lltted  in  connection  with 
the  lubricating  system,  enables  all  the  pipes  and 
bearings  to  be  primed  with  oil  just  before  starting 
up,  and  in  this  way,  all  bearings  are  copiously  sup- 
plied with  the  lubricant  from  the  conmiencement 
of  the  running. 

Many  piston  seizures  are  to  be  attributed  to  the  use 
of  cooling  water  containing  lime  and  magnesium 
salts.  When  there  is  a  large  quantity  of  these  in 
solution  in  the  water,  the  salts  are  liable  to  become 
deposited  in  the  narrow  water  spaces,  involving  risk 
of  overheating  and  fracture.  The  practice  of  allow- 
ing water  to  circulate  for  some  time  after  the  engine 
has  been  shut  ■  down  will  tend  to  prevent  the  de- 
position of  the  solid  matter,  which  is  mainly  due 
to  the  increase  in  the  temperature  of  the  stationary 
water  which  takes  place  when  the  engine  is  stopped 
and  the  heat  in  the  metal  walls  in  transmitted  to 
the  water. 

It  will,  of  course,  be  understood  that  the  tendency 
to  piston  seizures  will  be  aggravated  by  overload- 
ing the  engine,  or  by  running  it  for  prolonged 
periods,  whilst  lack  of  attention  on  the  part  of  the 
attendant  will  also  increase  the  tendency. 


A     PROGRESS     MANAGER'S     FIRST     TALK 
WITH     FOREMEN. 


By  W.  J.  HISCOX. 


Gentlemen, — ^I  have  come  into  this  factoi-y,  a.  strajigeT  to 
you  all,  with  one  object  in  view — to  facilitate  pixjgresa  eo 
that,  as  nearly  as  possible,  tJie  maximum  output  is  obtained. 
It  has  been  recognised  by  youi-  management  that  something 
is  lacking;  that,  no  matter  how  haj-d  you  work,  the  i^esult 
does  not  come  up  to  expectations.  It  has,  thei-efore,  beeo. 
decided  to  introiluce  into  the  business  a  progress  managed, 
a  man  who  is  prepared  to  overhaul  and  aanend  the  existing 
organisation,  with  a  view  to  giving  you  every  facOity  for 
extending  the  production  of  your  several  departmetits,  and 
ensuring  that  all  the  entei-prise  and  all  the  effort  you  put 
into  your  work  are  taken  advantage  of,  and  not  allowed  to 
(leteriorate  thi-ough  inefficient  organisation. 

It  ca.sts  no  reflection  uix>n  your  abihty  or  upon  your  enter- 
prise that  the  management  has  decided  upon  this  course. 
On  the  cootirarj-,  it  has  been  recognised  that  too  mudh  has 
been  expected  of  you  in  the  past;  that  you  have  extended 
yourselves  mon^  than  should  have  been  neceasary,  in  the 
endeavom-  to  minimise,  as  much  as  possible,  the  iU-effeote 
of  lauhy  and  defective  organisation.  The  appointment  of  a 
progress  manager,  therefore,  is  as  much  in  your  interest  as 
in  the  interests  of  the  firm,  for  lie  wiU  leheve  you  of  a-U 
administrative  and  other  duties  not  strictly  within  your  pur- 
view, and  that  wiU  enable  you  to  devote  your  whole  time  to 
the  sui^ervision  of  your  department,  and  to  the  problem  of 
economical  production,  commensm-ate  with  the  capabihties 
of  your  department. 

That  is  your  legitimate  duty,  and  it  will  not  be  interferefl 
with.  Each  one  of  you  is,  or  should  be,  an  expert  in  the 
particular  line  of  business  under  your  eonti'ol.  My  business 
is  to  tell  you  -nhat  is  required,  and  not  how  to  meet  those 
requirements.  That  is  your  ali'aar.  I  can  teU  you  what  is 
expected  of  your  department.  You  have  to  realise  those 
expectations,  or  demonstrate,  to  the  satisfaction  of  the  man- 
agement, that  those  expectations  are  impracticable. 

In  this  connection  I  shall  be  the  critic  of  the  factory.  I 
shall   criticise    (on   behalf  of   the  management)   any   depart- 


ment which,  in  my  opinion,  is  not  laying  itself  out  1o  meet 
its  commitments,  and  it  wiU  be  up  lo  you  to  disprow  iii\ 
utatemeaits.  Such  criticism  wiU  be  quite  impeasonal,  and 
utterly  devoid  of  animosity.  it  will  be  actuated  .solely  b\ 
the  exigencies  of  pixxiuction,  which  diiims  fi-om  yuu,  as 
from  me,  every  considei-ation.  Calculations  wiU  not  bo 
based  entirely  upon  theory,  for  it  is  recognised  that  shop 
conditions  constitute  a  most  lormidable  factor.  Every  cxmi 
sideration  wih  be  extentled.  and  with  the  elimination  of 
many  of  the  vexatious  details  which  in  the  pa.st  have  had  aai 
adverse  effect  upon  deioi'tmontal  eflicicni'y,  it  is  leii.souahlo 
to  hope  that  the  working  conditions  will  matcvrially  bt^'i«?hl- 
Although,  as  may  be  expected,  I  shall  be  more  dii-eotly 
interested  in  certain  dep;irtments,  my  views  will  be  dire<'ted  t<i 
the  broad  aspect  of  progress.  Bemg  concerned  with  outjuit  from 
the  factory,  I  look  upon  the  factory  as  one  huge  department, 
tujd  the  departments  as  units,  each  of  which  excites  m\ 
interest  in  proixjrtion  to  the  beaaing  it  has  upon  the  outivut 
of  the  factory.  I  am  not  prepared  to  extend  prefci-ential 
treatment  to  those  departments  which,  in  the  eyes  of  lh<^ 
foremen,  are  my  direct  concern.  On  the  contrary,  I  shall 
welcome  your  ciiticism,  and  I  should  oei'tainly  not  take  a 
lenient  view  of  the  act  of  any  person  within  those  depart.- 
ments  which  was  calculated  to  affect  adversely  the  eflicicncy 
of  any  other  department. 

Dming  the  short  time  I  have  been  here,  one  fact  at  any 
rate  has  forced  itself  upon  my  notice,  viz  :  That  in  this,  as  in 
evei'y  other  factory  where  similar,  conditions  prevail,  the 
foremen  and  the  administrative  staff  are  at  loggei-heads,  each 
side  blaming  the  other  for  the  unsatisfactory  state  of  aft'airs 
existing.  Taking  it  for  granted  that  the  organisa.tion  sadly 
needs  improving,  I  am  going  to  exercise  my  prerogative  and 
criticise  the  foremen  for  what,  in  my  opinion,  is  their  contn- 
■  bution  toward  the  present  state  of  aft'airs.  You  will  thuil; 
this  is  decidedly  prematme,  and  I  know  that  yom-  iiietli(«i 
of  answering  will  be  by  retahation.  1  wiU,  however,  antica- 
pate  your  answers,  which  will  be  somewhat  on  these  lines  :  — 
At  the  outset  you  wiU  retaliate  by  telling  me  to  put  my 
own  house  m  order.  Y'ou  will  point  to  the  imperfect  organi- 
sation which  exists;  the  blunders  and  the  delays  conwiiueiit 
upon  the  inefficiency  of  the  stores  and  progress.  You  will 
teiU  me  that,  had  you  been  content  to  remain  .stiictly  within 
the  confines  of  your  legitimate  duties  output  would  have 
suffered,  machines  could  not  have  been  kept  nmning,  and 
costs  would  have  considerably  increased,  on  account  of  the 
maintenance  of  pai'tly  employed  mechanics.  You  will  t<il 
how  you  grubbed  about  for  work,  how  you  explored  the 
stores,  and  discovered  undi'eamed-of  possibilities;  how  you 
invaded  other  departments  and  other  sections,  and  actually 
carried  work  acro.ss  to  your  own  department  rather  than 
incur  a  delay  by  waiting  for  the  parts  in  question  to  pass 
through  the  usual  routine.  Y'ou  will  tell  me  that,  .so  far 
from  you  contributing  to,  or  being  responsible  for,  the  pre- 
sent undesu-able  state  of  affairs,  you  actually  went  out  of 
your  way  to  combat  it,  and  that  the  responsibihty  must,  to 
a  very  large  extent,  be  shouldered  by  the  depai-tments  1 
most  directly  represent.  To  this  I  am  bound  to  say  that  I 
agree  with  you. 

It  is,  however,  to  raise  these  departments  to  a  high  degree 
of  efficiency  that  I  want  your  hdp.  I  want  to  study  your 
existing  system,  and  to  consider  it«  weak  pomts.  I  want  to 
find  out  where  the  system  fails,  and  why  it  fails,  and  if 
pcj.saible  to  remedy  the  defect.  To  do  this,  however,  I  must 
have  the  co-ojieration  and  goodwill  of  the  foiemen.  They 
must  accept  the  fact  that  I  am  here  to  be  oif  aissastiinte  to 
them,  and  I  want  them  to  reahse  that  I  can  be  of  a.ssistan<e 
to  them.  That  is  why  I  criticise.  CriticLsrn  is  the  linest 
thing  in  the  world  to  make  a  man  tell  what  he  linows.  l^ike 
a  pohce  court  case.  Tlie  prosecutor  (or  the  defendant)  goes 
into  the  box  and  tells  his  story.  He  is  then  cross-examine"! 
by  the  opposing  counsel,  and  it  is  really  -surpiising  what 
different  points  are  brought  to  hght— points  which  weae 
whoUy  neglected  'or  only  hghtly  dwelt  upon)  in  the  straight- 
forward evidence.  The  evidence  is  the  bald  outline  of  the 
facts  as  they  appear  to  the  interested  party.  Tlie  cross- 
examination  "elicits  the  details,  which  may  put  a  different 
complexion  on  the  whole  matter.  So  it  is  with  criticism. 
The  story  of  the  administrative  staff'  and  the  story  ol'  the  . 
foremen  are  diametrically  opposed,  but  criticism  reveaJa 
virtues  and  faults  on  both  sides,  so  that  the  adjustment  of 
the  differences  becomes  a  much  simpler  proposition. 

Ha^'ing  gained  (as  I  hope)  the  goodwdl  of  the  foremen,  I 
will  deal  with  the  question  of  putting  my  own  house  m 
order,  and  at  the  same  time  endeavom-  to  show  to  what 
extent  the  foremen  are  retairding  that  very  desarable  con- 
summation. Taking,  for  the  purposes  of  illustration,  the 
stores  department  as  the  house  to  be  put  in  ordei-,  I  will 
fir.st  of  all  ask  you  to  imagine  yourselves  in  the  positioii  of  a 
htores  official. 

You  would  find  yourselves  in  a  department  catering  for 
the  needs  of  the  en  the  factory.  You  would  speed  il  vdi.*!- 
cover  that  facilities  for  ensuring  rapid  progress  were  entirely 
lacking;  that  there  was  not  sufficient  accommodation  for  the 
volume  of  wou-k  pouring  into  the  depai-tment,  and  th;it  the 
cJass  of  labour  you  had  to  depend  on  was  not  by  any  uieana 
Grade  1.  On  account  of  the  inadequate  accommcKlation  you 
would  be  obhged  to  house  a  portion  of  the  work  m  tem- 
porary structures,  and,  although  a  correct  record  of  the 
parts  in  question  may  be  available,  the  chances  are  that 
many  of  tiiem  would  be  missing  when  required.     Foremen 
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and  chairge-hands,  intent  only  upon  the  needs  and  interests 
of  theii-  own  departments,  would  bombard  you  from 
morning  till  night ;  before  you  could  get  away  on  one  job 
someone  else  would  be  cursing  because  you  were  not  in  a 
position  to  satisfy  his  needs  at  the  moment.  Work  must  be 
had  for  the  shops,  and  the  operators  will  not  wait,  for  that 
would  mean  losing  money.  At  the  same  time,  work  must 
be  received  into  the  stores,  checked,  and  signed  lor,  and  there 
must  be  no  delay  here,  othenvise  the  operator  may  have  to 
wait  anothej  week  for  his  bonus. 

You  cannot  find  this,  and  you  cannot  find  that,  so  the  fore- 
man comes  in  to  help  you.  He  discovers  something  which 
will  suit  him  just  as  well,  so  he  takes  a  few  of  the  articles 
away  with  him  to  make  a  start  upon.  As  soon  as  possible 
you  send  the  material  out,  without  remembering,  or  per- 
haps without  knowledge  of,  the  few  parts  the  foreman 
walked  away  with,  and  at  a  later  date  the  cry  is  raised  that 
the  recoi'ds  do  not  tally  with  the  actual  stocks. 

You  get  work  into  the  shops,  and  some  days  afterwai'ds 
you  are  informed  that  this  part  and  that  part  is  missing. 
You  protest  that  the  correct  quantities  were  is.sued,  but 
your  prote.sts  are  cut  short  by  the  foreman,,  who  poUtely 
tells  you  that  progress  is  being  retarded,  so  you  hand  him  a 
few  extra  articles,  and  again  wonder  in  a  few  weeks'  time 
why  records  and  stocis  do  not  agree. 

Having  experienced  this  (in  imagination),  does  it  not  occur 
to  you,  as  foremen,  that  you  could  do  much  to  alleviate  the 
troubles  of  the  stores  ofScial?  I  do  not  w-ant  you  to  help 
him  inside  his  department,  but  outside;  and  if  I  am  to  put 
my  house  in  order  I  must  have  your  co-operation  and  sjTn- 
pathy  outside.  A  man  digging  a  trench  does  not  make  much 
progress  if  someone  on  top  will  persist  in  shovelling  the 
earth  back  again.  And  now  to  put  the  house  in  order— with 
your  help. 

In  the  first  place,  you  will  remain  outside  the  stores.  It 
may  inconvenience  you  for  a  httle  whOe,  but  you  will  feel 
the  benefit  later  on.  The  stores  official  must  work  out  his 
own  salvation  inside.  It  is  his  resjionsibility  to  meet  your 
requirements  within  a  reasonable  time;  but  he  must  be 
given  reasonable  time.  Everything  cannot  be  supplied  on 
demand;  there  must  be  time  for  preparation.  Parts  must  be 
located,  taken  down,  counted,  and  the  necessary  documents 
made  out — and  all  this  takes  time.  Every  foreman  knows 
(or  should  know)  when  he  is  likely  to  require  work,  and 
there  should  be  no  difficulty  in  every  foreman  giving  the 
stores  from,  say.  one-half  to  two  days'  notice  (accordmg  to 
the  magnitude  of  the  order)  that  material  is  required. 

When  once  the  whole  of  the  it-ems  comprising  any  specific 
order  have  been  dehvered  to  the  shop,  and  accepted  as  cor- 


rect by  the  foreman,  it  must  be  understood  that  the  Mability 
of  the  stoi-es,  witti  regard  to  quantities,  &c.,  ceases.  It  haa 
often  happened  that  an  operator  is  unable  to  find  a  certam 
article  required  in  connection  with  the  order,  so,  obtaming 
a  requisition  from  his  foreman,  he  presents  this  to  the  stores, 
and  obtains  a  replacement.  This  ijj-ocedm-e  is  adopted  upon 
the  slighte.st  pretest,  and  it  does  not  tend  to  improve  the 
w'orking  of  the  stores.  The  complaint  of  the  operator  is  that 
short  quantities  are  issued  from  the  stores,  and  fm-ther  sup- 
phes  are  demanded.  It  may  be  that  an  article  is  scrapped, 
or  mislaid,  and  if  extra  parts  sure  issued  from  the  stores  at 
any  time  at  the  behest  of  the  foreman,  it  is  obvious  that 
surplus  parts  will  accumulate  in  the  shop.  Periodically,  these 
are  collected  and  returned  to  the  stores,  thereby  throwing 
all  records  out  of  gear,  besides  incm-ring  the  risk  of  scrap 
parts  being  treated  as  good  stock. 

It  is  desirable  to  make  it  as  hard  as  possible  to  get  extra 
pai-ts  from  the  stores,  without  actually  retarding  progress, 
and  it  is  proposed,  therefore,  that  aO  cases  of  this  descrii?- 
tion  shall  be  dealt  with  by  the  inspection  department.  If  a 
part  is  scrapped  in  the  shop,  and  needs  replacing,  or  if  it 
is  unsuitable,  and  needs  rectifying,  the  article,  together  vrith 
the  foreman's  report,  will  be  sent  to  the  insi>ection  depart- 
ment. The  inspector  will  examine  tie  part  in  question,  and 
make  out  his  report,  whi<sh  will  be  sent  to  the  stares.  It  can 
then  be  dealt  with  in  an  intelhgent  manner.  If  an  article 
is  missing,  the  foreman  of  the  department  handling  the 
order  must  be  held  responsible,  and  am  inspector's  report  to 
this  effect  must  be  sent  to  the  stores  before  a  replacement 
can  be  issued. 

AU  material  sent  into  the  stores,  from  whatever  source, 
must  pass  through  the  inspection  department  before  being 
accepted  into  stock.  Several  instances  have  occurred  wheiie 
scrap  material  is  kept  in  stores  as  good  stock,  and  this  must 
be  eliminated.  It  must  be  remembered  that  the  storekeeper 
is  not  an  inspector,  and  he  has  the  right  to  assume  that 
every  article  passing  into  the  stores  is  good  stock. 

These  proposals  wiQ  not  doubt  tluow  extra  work  upon  the 
inspection  department,  and  also  (for  the  time  being)  upon 
the  foremen  of  other  departments.  It  is  in  this  direction, 
however,  that  T  want  yoirr  help,  in  order  to  facilitate  my 
ta.sk  of  reconstructing  the  stores.  This  is  my  first  duty,  and 
when  once  accomplished  the  ground  will  be  ready  for  the 
application  of  a  general  progress  system. 

I  have  outlined  the  first  phase  of  my  reconstruction 
scheme,  and  the  help  I  require  from  you.  The  first  duty  of 
a  progress  manager  is  to  ensure  that  production  shall  not 
suffer  during  the  reconstruction  period,  and  if  I  can  rely 
upon  your  support  I  am  confident  that  in  a  very  short  time 
the  whole  factory  will  derive  an  advantage. 


SURFACE    CONDENSING    PLANT    FOR    LARGE     POWER    STATIONS. 


By    R.    J.    KAULA,    M.I.E.E. 


{Abstract  of  paper  read  before  the  INSTITUTION  OP  ElecTBICAI  ENGINEERS.) 


In  most  condenser  calctUations  it  is  assumed  that  the  heat 
qnaDtity  to  be  absorbed  by  the  cooling  medium  is  the  latent  heat 
of  the  steam  corresponding  to  the  pressure  of  condensation, 

Table  t  gives  the  heat  units  rejected  to  the  condenser  per  lb.  of 
steam  for  a  few  typical  initial  steam  conditionsandturbineefficiencies, 
oa  the  basis  of  an  exhaust  pressure  of  1  lb.  absolute.  It  will  be 
seen  that  under  the  more  usual  conditions  the  latent  heat  slightly 
exceeds  the  actual  value  to  be  dealt  with,  so  that  there  is  a  corres- 
TABLE  I. 


steam  inlet. 

Tnbine 

Heat  units 

Latent 

Pressure,  lb. 

Superheat, 

efficiency. 

rejected, 

heat. 

per  sq.  in.  abs. 

deg.  F. 

per  cent. 

therms. 

therms. 

.soo 

250 

80 

1.006 

1,043 

200 

200 

75 

1.028 

1,043 

160 

100 

70 

1,017 

1,043 

150 

100 

t>5 

1,035 

1,043 

14-7 

0 

60 

1,051 

1,043 

ponding  margin  in  hand.  Since,  however,  most  constants  derived 
from  test  results  make  no  allowance  for  this  difference,  it  is  the 
more  important  that  a  correction  should  be  introduced  where  the 
heat  units  exceed  the  latent  heat  figure.  The  specific  heat  of  the 
water  is  taken  as  unity,  regardless  of  its  consistency  and  tempera- 
ture. On  these  assumptions,  the  quantity  of  cooling  water  required 
per  lb.  of  steam  to  be  condensed  is,  in  lb. — 

w  =  b/(t,  —  T,)     ■ (1) 

where  H  =  latent  heat  in  therms,  x,  =  cooling  water  inlet  tempe- 
rature in  deg.  J-".,  and  T.>  =  cooling  water  outlet  temperature  In 
deg.  F. 

The  difference  ^■  between  T,  and  the  temperature  of  the  steam  at 
the  pressure  of  condensation  Tq  is,  to  a  large  extent,  a  measure  of 
the  efficiency  of  a  condenser.  Whilst  test  results  frequently  show 
tj  as  low  as  ;>'  F..  it  is  well  to  estimate  on  8^  or  H  F.,  so  as  to 
ensure  an  ample  margm  of  cooling  water  under  all  conditions  of 
working. 


The  amount  of  surface  area  to  be  allowed  for  a  given  duty  of 
condensation  is  given  by  the  formula — 

s  =  qh/t,„  k       (2) 

where  s  =  cooling  surface  in  sq.  ft.,  Q  =  quantity  of  steam  to 
be  condensed  per  hour  in  lb.,  H  =  latent  heat  at  pressure  of  con- 
densation in  therms,  T.„  =  mean  temperature  rise  in  deg.  F. 
=  (Tj  —  T,) /logf  [Ct„  —  T|)/^,],  and  k  =  heat-transmission  co- 
efficient in  therms  per  sq.  ft.  per  hour  per  deg.  F. 

Since  ;".,  is  usually  predetermined  and  the  remaining  factors  in 
the  formula  are  fixed,  aa  conditions  to  be  attained,  s  may  be  said  to 
vary  inversely  as  K.  Until  comparatively  recently  K  was  taken  at  a 
figure  varying  from  300  to  500.  But  it  has  been  proved  that  K  for 
a  given  condenser  design  varies  distinctly  with  the  cooling-water 
velocity  v.  For  values  of  v  ranging  from  3  ft.  to  li  ft.  per  second, 
K  may  be  taken  as  a  function  of  the  square  root  of  v.  For  lower 
velocities  the  rate  of  variation  is.  no  doubt,  greater  owing  to  the 
almost  entire  absence  of  turbulence,  and  for  higher  velocities  the 
curve  flattens  out  somewhat.  If  therefore  the  surface  is  increased 
to  obtain  a  margin,  this  will  only  be  fully  effective  provided  that 
the  water  velocity  is  maintained.  K  is  also  dependent  on  efficient 
air  extraction  and  on  features  of  general  design,  so  that  the  bare 
measure  of  the  tube  area  presents  no  gauge  of  the  margin 
available. 

The  degree  of  dryness  of  a  tube  is  known  to  have  a  material 
effect  on  its  heat-transmission  coefficient,  and  it  follows  that  in 
this  respect  the  tubes  nearest  to  the  steam-inlet  opening  are  more 
effective  than  those  placed  lower  down,  which  may  be  assumed  to 
be  coated  with  a  water  film. 

The  more  recent  development  of  condenser  design  tends  to 
reduce  the  drop  in  pressure  across  the  tube  nests  to  a  minimum, 
notably  by  means  ot  ample  steam  lanes,  and  this  helps  to  provide  a 
maximum  number  of  tubes  within  what  may  be  termed  the  dry 
zone.  The  provision  of  steam  baffles  in  the  tube  space  has  now 
been  entirely  abandoned  as  being  harmful  rather  than  otherwise 
On  the  other  hand,  guide  vanes  in  the  steam  inlet  opening  are 
frequently  introduced  to  assist  the  initial  distribution  of  the 
steam. 

The  ratio  of  length  to  diameter  needs  to  be  kept  reasonably  low 
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to  avoid  the  formation  of  dead  pockets  at  either  end  of  the  con- 
denser, and  a  practical  workinjr  limit  for  l/d  may  be  taken  at  2, 
whilst  a  value  of  1  Ti  should  be  aimed  at. 

:In  surface  condenser  dosiyn  for  land  work,  the  direction  of  the 
flow  of  the  water  is  opposite  to  that  of  the  steam.  With  wet-type 
air'pinnps  -nsing-  the  condensate  as  seatinjr  wat«r,  this  system  is 
practically  a  necessity,  but  since  the  majority  of  modern  plants  use 
dry  pumps,  this  point  does  not  require  the  same  consideration,  and 
the  higher  condensate  temperature  obtainable  with  a  parallel-How 
condenser  would  be  a  decided  a<lvantaffe.  ••• "  ''*^^    8 

The  advanta^re  to  be  derived  on  a  siphonic  circulating-water 
system  by  adopting  the  parallel-How  principle  reaches  a  substantial 
amount  where  the  distance  from  water  level  bo  the  highest  point 
of  the  system  is  considerable.  On  the  other  hand,  the  reduction 
in  siphonic  vacuum  to  be  maintained  on  a  low-head  system  is  in 
itself  a  considerable  advantage. 

It  is  not  suggested  that  the  parallel-flow  principle  possesses  such 
advantages  as  to  warrant  its  general  adoption,  but  there  would 
.appear  to  be  good  grounds  for  its  use  on  siphonic  circulating-water 
systems. 

As  far  as  the  user  is  concerned,  there  is  little  to  choose  between 
ast-iron  and  wrought-steel  shells.  Cast-iron  shells  are  considered 
iable  to  crack  when  the  turbine  is  changing  from  atmospheric 
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Fig.   1. — Curve  Showing  lb.  op  Fbee  Air  at  Atmospheric 
Pbes-sube  and  at  60'  F.  per  1,000  lb.  of  Steam. 


exhaust  to  vacuum,  and  rice  rerxa.  On  the  other  hand,  wrought 
ateel  is  liable  to  corrosion.  As  a  matter  of  experience,  the  author 
has  not  heard  of  a  single  instance  where  a  cast-iron  shell  has 
actually  cracked,  except  in  the  course  of  manufacture.  It  seems 
unlikely  that  cast  iron  will  prove  economical  in  peace  time  for 
sijKS  of,  say.  20,000  sq.  ft.  and  upwards. 

In  land  practice  the  water  velocity  in  the  tubes  varies  usnally 
between  limits  of  4  ft.  and  7  ft.  per  second,  depending  on  the  per- 
missible friction  loss  and  the  attaining  of  a  suitable  shape  for  the 
condenser.  The  friction  loss  varies  with  the  square  of  the  water 
velocity,  and  may  be  divided  into  the  following  items  : — 

Loss  in  the  tubes  themselves  I 

.,     at  tube  inlet  and  outlet  ;         II 

.,    in  the  water-boxes  and  inlet  and  outlet  branches  ...     Ill 

Whereas  I  is  simply  determined  by  the  diameter  and  length  of  tube 
selected,  II  and  III  will  vary  according  to  the  care  exercised 
by  designers  and  draughtsmen.  By  providing  suitable  bellmouths 
on  the  ferrules  a  saving  can  be  obtained  on  II  without  materially 
adding  to  the  cost  of  production.  Sharp  right-angle  bends  at  the 
inlet  and  outlet  branches  should  be  avoided  wherever  possible, 
especially  at  the  inlet,  as  the  waste  in  friction  head  may  reach 
quite  a  substantial  figure. 

The  quantity  of  air  to  be  dealt  with  depends  on  the  number  and 
condition  of  joints  under  vacuum,  on  the  air-tightness  of  the 
turbine  glands,  and  on  the  quantity  of  air  carried  over  with  the 
steam.  Since  the  peripheries  of  the  joints  and  glands  vary  approxi- 
mately as  the  square  root  of  the  output  of  the  plant,  the  quantity 
of  air  to  be  allowed  per  lb.  of  steam  condensed  should  be  materially 
less  on  a  large  unit  than  on  a  small  one.  The  variations  in  air- 
pump  capacity  called  for  in  purchasers'  specifications  indicate  a 
considerable  divergence  of  opinion  as  to  what  constitutes  a  reason- 
able allowance  in  this  respect.  It  would  seem  very  desirable  that 
some  form  of  standard  should  be  established,  to  which  all  con- 
denser makers  could  work,  and  the  curve  shown  in  fig.  1  is  put 
forward  as  a  suggested  basis  for  high-pressure  turbine  plant  where 
the  condenser  is  mounted  immediately  below  the  turbine.  It  is 
naturally  important  that  the  air-pump  capacity  should  be  ample ; 
at  the  same  time,  an  excessive  margin  means  a  continuous  waste  of 
auxiliary  power. 

Modern  types  of  air  pumps  can  be  divided  under  three 
headings  : — 

1 .  Reciprocating  pumps. 

2.  Rotary  air  pumps. 

3.  Steam  ejector  pumpg. 

The  Edwards  pump  is  the  only  example  of  the  first  group  which 
can  still  claim  to  hold  its  own  even  in  the  largest  installations,  but 
where  vacua  of  over  27i  in.  to  28  in.  are  concerned  it  may  Ije  ruled 
out.  except  in  conjunction  with  a  vacuum  augmentor.  Its  com- 
paratively low  power  consumption,  reliability,  and  low  maintenance 
cost  are  its  chief  advantages.  Where  a  vacuum  augmentor  is  in 
use  the  steam  consumed  by  the  jet  requires  to  be  added  to  the  pump 
power  consumption,  and  in  practice  this  amounts  to  anything  from 
O'o  to  1  per  cent,  of  the  main  turbine  consumption,  whereas  the 
pump  itself  should  not  consume  more  than  about  0'2  per  cent,  of 
the  turbine  power.  The  disadvantages  of  the  Edwards  pump  are 
its  bulk  and  its  low  running  speed,  and  where  the  pump  uses  the 
condensate  as  sealing  water  the  temperature  of  the  latter  needa  to 


lie  kept    low,   and  the   condensate   becomes  strongly  aerated — ;i 
fre<iueut  source  of  boiler  troubles. 

All  rotary  types  of  air  pump  consist  of  one  or  more  water  jets 
which  entrain  and  compress  the  air.  In  the  case  of  the  kineti< 
system,  the  water  jet  works  in  series  with  a  steam  jet.  Tin 
etficiency  of  such  pumps  is  still  very  low. 

The  steam-ejector  type  of  air  pump  represents  a  development  ot 
the  Parsons  vacuum  augmentor.  In  simplicity  it  e<|uals  the  water 
jet  type,  with  the  advantage  of  using  pipes  of  small  diinen8ion» 
instead  of  comparatively  heavy  water  pipes.  There  can  be  little 
doubt  that  the  claims  of  the  steam  ejector  are  strong  enough  to 
ensure  its  success  and  wiilespread  application. 

The  failure  of  an  air  pump  does  not  in  itself  involve  an  imme- 
diate change  to  atmosphere,  as  the  consequent  accumulation  of  air 
iu  the  condenser  is  very  gradual  where  the  system  is  reasonably 
air-tight.  Provision  should  therefore  be  made,  where  necessary, 
by  means  of  suitable  non-return  valves,  to  ensure  that  such  a 
failure  is  not  accompanied  by  an  inrush  of  air  through  the  air 
pump. 

Ttie  introduction  of  rotary  air  pumps  brought  in  its  train  tin 
general  use  of  separate  condensate  pumps.  The  conditions  to  bi 
met  are  such  as  to  impose  the  utmost  difficulty  on  the  design  of  a 
pump  of  the  centrifugal  type,  and  mnch  practical  experience  hail 
to  be  gained  before  satisfactory  designs  were  evolved.  Low  water 
velocities  on  the  suction  side  are  essential,  as  well  as  in  the 
impeller,  to  guard  against  cavitation  troubles.  To  ensure  these 
conditions,  and  stability  over  the  large  range  of  Huctuating  loads 
which  such  pumps  are  called  upon  to  handle,  it  is  well  to  work  on 
the  lower  part  of  the  pump  characteristic,  well  below  the  point  of 
maximum  efficiency.  Since  the  total  power  involved  is  small,  thi- 
question  of  efficiency  is  not  of  material  consequence. 

An  ample  static  head  on  the  suction  side  is  require<l  to  overcome 
pip<-  friction  and  to  ensure  that  the  water  enters  the  pump  with  a 
sufficient  initial  velocity.  The  connecting  pijies  between  the  con- 
denser and  the  pump  should  be  as  short  as  the  lay-out  will  permit, 
with  a  minimum  number  of  joints.  Unfortunately,  the  same 
reasons  for  inserting  non-return  valves  on  the  suction  side  apply 
to  condensate  as  to  air  pumps. 

The  circulating  pump  forms  a  vital  link  in  the  chain  of 
apparatus  that  constitutes  a  condensing  plant,  as  regards  con- 
tinuity of  running,  since  its  failure  for  however  short  a  period 
means  an  immediate  and  complete  failure  of  the  vacuum. 
Reliability  is  therefore  naturally  a  first  consideration.  At  the 
same  time  the  power  consumption  is  comparatively  high,  so  that  a 
high  efficiency  needs  also  to  be  looked  for. 

Since  all  but  the  smallest  circulating  pumps  are  of  the  double 
impeller  type,  balancers  are  not  usually  needed.  It  is,  however, 
advisable  to  avoid  pipe  bends  in  the  horizontal  plane  in  close 
proximity  to  the  suction  inlet,  as  they  are  apt  to  produce  an 
uneven  distribution  of  the  water  over  the  two  halves  of  the 
impeller  and  to  throw  the  pimip  out  of  balance.     Even  when  the 


Fig.  2. — Arrangement  op  Strainers  and  Pdmps 
ON  Tidal  River, 

water  levels  are  constant,  provision  should  l>e  made  for  reasonable 
variations  in  head.  Regulating  the  water  supply,  according  to  the 
head,  by  varying  the  pump  speed  Is  much  to  be  preferred  to 
throttling. 

In  large  power  stations  it  is  customary  to  provide  separate 
turbo-generating  units  for  supplying  the  power  to  all  auxiliary 
machinery,  and  for  lighting  purposes,  so  as  to  ensure  complete 
independence  of  the  main  plant.  There  is  nothing  to  choose 
between  three-phase  and  direct-current  supply  for  this  purpose, 
but  the  possibility  of  obtaining  speed  variation  is  a  marked 
advantage  in  favour  of  the  latter  system,  and  this  applies  parti- 
cularly to  the  circulating  pumps. 

In  smaller  stations  not  provided  with  such  auxiliary  units,  the 
necessity  of  starting  up  on  atmosphere  after  a  complete  shut  down, 
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where  electric  motors  are  used  for  driving  the  condenser  pumps, 
has  led  to  the  extensive  adoption  of  steam  turbine-driven  pumps. 
Coupling  the  three  pumps  to  a  single  turbine  has  considerable  draw- 
hacks.  It  seems  preferable  to  drive  the  condensate  pump  electrically, 
particularly  since  the  plant  can  be  started  on  vacuum  with  this 
pump  standing. 

If  the  steam  consumed  by  the  combined  air  and  circulating 
pnmps  is  excessive  for  feed-heating  purposes,  as,  in  fact,  is  usually 
the  case,  it  becomes  necessary  to  provide  separate  drives  for  the  two 
pumps,  or  to  buUd  the  auxiliary  turbine  of  the  pass-out  type.  Such 
steam  as  cannot  be  utilised  in  the  feed  heater  can  either  exhaust 
into  the  condenser  or  into  the  low-pressure  stages  of  the  main 
turbine. 

The  former  system  is  rather  extravagant  in  steam  consumption, 
although  where  gear  driving  is  adopted  it  is  quite  possible  to  obtain  a 
very  fair  efficiency  in  turbines  of  200  to  300  H.P.  and  upwards.  If 
the' auxiliary  turbine  exhausts  into  the  low-pressure  stage  of  the 
main  turbine,  the  economy  wUl  be  found  to  be  about  equal  to  that 
obtained  with  electric  driving,  but  the  complications  which  this 
introduces  into  the  construction  of  the  main  turbine  are  undesir- 
able, and  additional  steam  space  is  required  in  the  low-pressure 
blading  just  where  it  is  hardest  to  obtain. 

Since,  apart  from  a  limited  amount  of  saving  that  can  be  obtained 
at  lighter  loads  by  speed  regulation  or  throttling,  the  power  con- 
sumed by  the  condenser  auxiliaries  represents  a  constant  loss,  their 
most  economical  arrangement  deserves  the  closest  attention. 

In  a  modern  power  station,  where  the  water  quantity  to  be  dealt 
with  amounts  to  hundreds  of  thousands  of  gallons  per  minute, 
the  means  of  handling  the  water  is  a  primary  consideration  in  the 
ilesi^'ii  and  lay-out  of  the  engine  house.  In  the  case  of  a  non- 
tid;il  riverside  station,  where  the  river  level  coincides  with  the 
londenser  basement  level,  the  most  satisfactory  plan  is  to  allow 
the  water  to  flow  by  gravity  in  an  open  concrete  duct  into  the 
engine  room,  with  branches  leading  from  the  main  duct  to  each 
pump,  the  latter  being  placed  close  to  the  condensers.  The 
discharge  pipes  from  the  condensers  should  be  led  into  a  corres- 
ponding outlet  duct,  in  which  the  water  is  maintained  at  a 
sullicient  level  to  enable  it  t*)  return  to  the  river  by  gravity.  A 
similar  arrangement  can  be  adopted  in  a  cooling-tower  station,  if 
separate  pumping  plant  is  provided  alongside  the  towers  to  deliver 
the  water  to  the  top  of  the  towers.  This  arrangement  of  separate 
pumps  makes  it  possible  to  adjust  the  number  of  towers  in  use 
according^  to  the  atmospheric  conditions  and  independently  of  the 
number  of  condensers  on  load.  Where  the  water-level  conditions 
prohibit  the  use  of  open  ducts,  it  is  preferable  in  large  stations  to 
run  separate  pipe  lines  for  each  unit. 

Perhaps  the  most  difficult  condition  to  be  dealt  with  is  that  of  a 
tidal  river  containing  large  quantities  of  solid  matter  which  require 
to  be  strained  before  the  water  enters  the  condenser.  Fig.  2  shows 
a  diagrammatic  arrangement  of  strainers  and  pumps  to  deal  with 
such  conditions.  The  water  is  siphoned  from  the  river  into  a 
strainer  chamber,  and  passes  from  there  through  two  sets  of  grid 
strainers  into  a  clean-water  chamber,  and  then  to  the  pump  house. 
The  strainer  chamber  and  clean-water  chamber  are  duplicated,  so 
that  the  flow-  of  water  may  be  reversed  for  the  purpose  of  clearing 
the  strainers,  ;ind  at  the  same  time  to  prevent  silting  of  the  main 
pij-ie  inlets.  The  di.scharge  pipes  from  the  condensers  are  led  into  a 
discharge  chamber,  their  outlets  being  below  water  level.  Valves 
are  shown  lietweeu  the  clean-water  chambers  and  the  pump  house 
and  discharge  chamlier  to  give  the  required  reversal  of  flow.  In 
smaller  plant,  and  where  no  great  difference  in  -water  levels  has 
to  be  dealt  with,  strainers  of  the  endless-chain  type,  with  water- 
jet  cleaning  gear,  as  first  introduced  by  Messrs.  Dickinson  and  Porter 
at  Leeds,  are  generally  ett'ective.  So-called  revolving  strainers, 
such  as  the  Bailey  and  .lackson  type,  are  too  cumbersome  for  large 
plants,  and  the  inevitable  leakage  loss  is  a  considerable  drawback 
to  their  use. 

Under  modern  conditions  a  condenser  designed  for  a  vacuum  of 
28i  in.  (Bar.  ^0  in.)  with  cooling  water  at  70'  F.  will  still  be 
capable  of  maintaining  a  vacuum  of  27  in.  if  the  cooling-water 
quantity  and  surface  are  halved,  and  when  dealing  with  the  same 
quantity  of  steam.  If  therefore  a  condensing  plant  is  arranged  to 
consist  of  two  condenser  bodies  with  separate  water  connections 
and  valves,  it  is  possible  to  open  up  the  water  side  of  one  condenser 
at  a  time  for  cleaning  purposes,  and  to  continue  running  at 
approximately  fall  load  -without  a  heavy  loss  of  vacuum.  It  is,  of 
course,  not  possible  to  remove  tubes  under  such  conditions,  as  the 
inactive  condenser  remains  under  vacuum.  Naturally,  such  an 
arrangement  means  a  substantial  increase  in  first  cost,  greatly 
complicates  the  general  lay-out  of  the  whole  plant,  and  can  only 
be  justified  where  the  water  conditions  are  exceedingly  poor. 


DiscDssioN  IN  London. 
Mj.  E.  Bailey,  opening  the  discussion,  said  that  unfortu- 
nately the  time  had  not  yet  come  -n-hen  standardisation  could 
be  accomplished.  \\Tiat  they  really  were  in  need  of  -was  some 
plant  a4.  the  minimmai  cost  and  operating  ivith  the  minimum 
amount  of  water,  but  at  the  same  time  highly  reliable.  A 
stalking  p<:>int  -n-as  the  large  variation  in  po-wer  that  -n-as 
required  for  the  different  systems.  He  -was  in  agreement 
as  to  the  difficulty  of  remo-ving  debris  from  the  -water;  -with 
regard  to  the  author's  arrangement  of  strainers  and  p-umps 
to  deal  with  a  tidal  river  containing  large  qu.^ntities  of  solid 
nia*ter,  he  did  not  think  it  was  a  practicable  arrangement 
if  the  -water  was  dirty,  although  it  might  work  -weU  with 
clean  -water.  With  dirty  water,  he  thought  in  sucih  axi 
arrangemeot  the  flow  would  have  to  be  reversed  as  often 
as  once  in    five   minutca  if   it   wa«i   to   work    properly,  and. 


that  was  out  of  the  question.  The  suggestions  made  by  Hhe 
author  concerning  the  so-called  rotary  strainer  associated 
with  bis  najne  were  hardly  warrantable  he  thought.  Strainers 
fi  ft.  in  diameter  (_»uld  non-  do  the  same  -work  as  those 
formerly  8  ft.  in  diameter,  and  the  leakage  loss  had  been 
reduced  from  1.5  per  cent,  to  '2  per  cent.  The  dei\-ioe  -n'aB 
being  constantly  improved,  and  he  had  hopes  of  it  being 
standardised  m  the  near  future.  The  author  had  made 
.some,  good  suggestions  regardmg  the  aeration  of  the  conden- 
sate; that  subject  had  not  been  considered  sufficiently  in 
the  past,  and  he  loi^ked  forward  to  much  unprovement  in 
this  respect, 

Mr.  W.  B.  WooDHOCSE  thought  the  pap^  full  of  sotind 
practical  advice,  and  he  was  in  full  agreement  with  it.  On 
account  of  corrosion  difficulties  he  was  personally  in  favour 
of  cast-iron  being  used  for  large  shells,  even  if  such  shell 
ha<3  to  be  made  in  sections.  With  regard  to  -screening  the 
water,  he  thought  that  operation  was  best  done  in  stages 
through  finer  and  finer  screens.  In  his  opinion  stoppage 
for  the  purpose  of  cleaning  condensers  should  not  be  neces- 
sary ;  surely  some  means  could  be  evolved  by  which  cleajiing 
could  be  carried  out  while  the  condenser  was  at  work.  He 
was  in  agreement  with  the  author's  remarks  as  to  what  con- 
stituted a  reasonable  allowance  in  air-pump  capacity.  The 
variations  called  for  in  purchaser's  specifications  were  very 
large,  and  ca.pacities  much  lower  than  those  called  for  were 
found  to  be  ample.  Standardisation  in  this  respect  would 
be  very  useful.  M'ith  regard  to  air-extraction  de-vices,  steam- 
jet  extractors  were  the  right  things  to  use;  it  was  logical 
to  suppose  that  the  best  means  of  entrapping  a  gas  was  by 
means  of  another  gas.  Such  extractors  w-orked  extremely 
well,  they  were  simple,  and  they  eliminated  a  piece  of  rotat- 
ing machinery.  Corrosion  was  a  verj-  compUcated  problem, 
it  oocm-red  in  all  sorts  of  places.  He  suggested  that  variable 
speed  pumps  might  have  certain  advantages,  but  perhaps 
they  would  not  be  considered  worth  the  extra,  coonphcation . 

Mr.  G.  W.  P.ARTRIDGE  congratulated  the  author  on  his 
paper,  and  said  he  was  in  agreement  with  the  sentiments 
expressed  therein.  In  his  opinion,  it  was  very  important  to 
sub-di\'ide  the  plant,  and  he  agreed  with  the  previous  speaker 
about  having  to  shut  down  for  cleaning  purposes.  Personally 
he  would  like  to  see  two  condensers  for  each  turbine,  but 
that  might  not  be  always  possible  on  account  of  the  space 
taken  up,  Sx.  The  question  of  water  velocities  w-as  one  of 
importance;  he  had  found  that  velocities  varied  very  much. 
In  America  it  was  the  practice  to  keep  the  velocity  at  about 
9  ft.  per  second,  w^hich  was  said  to  help  clean  the  condensers. 
From  the  point  of  view  of  reJiabUity,  the  driving  of  auxiliary 
plant  was  most  important.  Assuming  electrical  dri-ving, 
whether  it  was  .\.c.  or  d.c,  there  should  he,  in  his  opinion, 
three  separate  sources  of  supply  to  the  auxiliary  plant.  One 
of  these  sources  should  be  a  separate  generator  entirely 
independent  of  the  main-station  generators  or  bus-bars.  The 
three  .sources  of  supply  would  be  normally  connected  in 
I>ai-allel  with  automatic  change-over  switches  to  oijeiute  in 
case  of  faDure  of  one  source  of  supply.  He  could  not  say 
that  he  -was  in  love  with  the  author's  arrangement  of  ptmips 
and  strainers  to  deal  with  water  from  a  tidal  river  which 
contained  solid  matter.  By  means  of  diagrams  he  illustrated 
the  layout  of  the  pumps  at  Deptford,  and  also  a  strainer  do- 
signed  by  one  of  his  assistants.  The  pumps  were  kept  run- 
ning at  full  speed  and  ca.pacity  pumping  into  a  bus  pipe, 
from  which  the  water  was  delivered  in  turn  to  the'condensers, 
thus  forming  a.  very  flexible  supply.  The  .'^trainer  was  a  rotary 
one.  comprising  a  i:ierforated  gun-metal  cylinder  rotating 
against  a  scraiiier.  The  water  was  led  in  from  the  outside 
and  discharged  from  the  inside  of  the  cylinder.  Such 
strainers  had  given  satisfaction  for  a  number  of  years. 

Mr.  E.  E.  Briggs  said  that  much  work  had  been  done  dur- 
ing the  last  six  years  in  the  subject  of  heat  transmission, 
especially  in  thel  .S.A.  The  difficulties  of  carrnng  out  proper 
tests  were  ver>-  great,  such  tests  could  not  be  obtained  under 
running  oonditioos.  The  water  velocity  had  a  large  effect, 
on  heat  transmission ;  in  the  U.S.  they  had  now  a.bandoned 
velocities  of  9  ft.  per  sec.,  and  considered  o  ft.  sufficient.  The 
question  of  water  flow  in  large,  condensers  was  of  import- 
ance. The  firm  w-ith  which  he  was  connected  was  now  build- 
ing a  large  condenser  which  had  in  place  of  one  water  box. 
two  boxes  of  stream-line  «)nstructJon  so  that  the  water  on 
entering  and  lea\-ing  encoutitered  the  least  possible  friction. 
He  thought  the  author's  ari-angement  of  strainere  and  pumps 
was  wrong,  because  it  would  be  found  very  difficult  to  keep 
the  pipe  lines  clean  and  airtight.  Further,  the  screens  and 
pumps  were  dro^^Tied,  and  were  not  accessible. 

Mr.  I.  V.  RoBixsox  thought  the  author  would  have  done 
better  had  he  used  the  more  usual  symbols  in  his  formnlse ;  he 
had  used  too  many  t's,  which  might  lead  to  confusion.  With 
regard  to  lai"ge  c/vndensers,  he  thought  that  manufacturers 
would  prefer  .shells  to  be  smaller  in  diameter  as  compared 
-\vith  length.  The  cost  increased  more  with  the  diameter 
than  with  length.  Personally,  he  preferred  steel  -shells,  and 
he  thought  the  reason  why  these  had  not  been  more  gener- 
ally adopted  was  that  all  manufacturers  had  not  got  the 
shop  facilities  for  their  manufascture.  He  thought  it  was 
probable  that  makers  would  prefer  the  sub-divided  condenser 
as  it  was  easier  to  make  t-no  sheUs  in  place  of  one  la.rge  one. 
With  regard  to  extraction  pumps,  he  said  the  Edwards  pump 
was  a  back  number,  although  it  had  the  advantage  of  sim- 
plicity, and  was  easily  understood;  it  -was  not  everyone  who 
understood  steam  jets  and  how  to  use  them.  In  his  opinion., 
air    capacity    would    be.    confsidcrably    reduced    in  the   near 
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future;  at  present  they  were  over-estimating  the  amount 
that  was  necessiiy.  The  closed  condensate  system  was  the 
correct  one  to  use ;  the  less  amotint  of  air  that  oame  in  con- 
tact with  the  water  the  better. 

Air.  C.  C.  Paterson,  O.B.E.,  agreed  vr\th  Mr.  Partridge's 
statement  that  for  ever>-  lb.  of  cool  buniod  5tX)  lb.  of  water 
were  rci]uire<l.  In  the  course  of  cxpexiuients  on  the  coohng 
(il  ;i  cvliiKl.'r  u  ith  water,  he  haxl  found  that  only  the  out.sido 
of  the.  o>lumn  ol  water  l>ecame  hoate<l,  and  the  centre  was 
often  njld.  Wlan  lurbultncc  was  intnxluced,  however,  the 
amount  of  water  required  for  cooling  was  mateiially  reduced, 
and  he  wondered  whether  the  condensing  water  could  be  re- 
duced in  a  simUar  way. 

Mr.  E.  J.  K.\Di.4,  in  reply,  said  that  corrosdon  was  difficult 
to  deal  with,  and  sub-dividing  the  condemser  would  introduce 
compliciWions  which  might  off-set  the  advantage  gained 
theiieby.  In  his  opinion,  all  large  condensers  would  be  built 
in  siiu.  It  was  a  pity  to  sacrifice  si^ed  reguktion  if  it  could 
be  helped  in  driving  auxiliaries.  With  regard  to  water  velo- 
cities, he  thought  that  about  6  ft.  per  sec.  would  be  found 
economically  sufficient. 


NEW   PATENTS  APPLIED   FOR,   1918. 

(NOT   YET   PUBLISHED.) 


.   Thompson    &   Co.,  of   London),   Chartered 
Patent   Agents.    285,    High    Holborn,    London,    W.C.  1. 


7,981.     "  Machine    for    winding     magneto    armatures,    coils,    &c."      R.     \V. 
Humphrey,    \tarch  31st. 
8,060.    "  Electric  fires."     H.  H.   Barry  &  J.   W.   Reid.     ^^arch   31sl. 
8,063.     "  Dynamo-electric    machines."      W.    A.    Price.     March    31st. 

8.083.  "  Dynamo-electric  machines."  BRtTisti  Thomson-Houston  Co. 
(General    Electric   Co..   b'.S..\.)   and   A.   A.    Pollock.     March   31st.) 

8.084.  "Electric  transformers."  British  Thomson-Houston  Co.  (General 
Electric   Co..    U.S..\.)      March    31st. 

8,08j.  "  .Machines  for  manufacture  of  electric  incandescent  lamps,  &c." 
British  Thomso.n-Houston    Co.    (General   Electric    Co.,   U.S.A.)      March    31st. 

8,106.  "  Locking-off  switch  for  magnetos  and  accumulators  on  motor  cars, 
&c."     R.  Cornwall.    March  31st. 

8,137.    "  Electric  contact-makers."     E.    Marples.      .April  1st. 

8,128.    "  Electric   lighting   systems  for  motor  vehicles."     E.   Morris.     April 

8,133.    "  Electrical    fuses."     A.  C.    Wynne.     April    1st. 
8,146.    "  Head    attachments   for   telephones."     R.   Rostron.     April   1st. 
8,131.    "  Electric    bells."     R.    E.    DuciE.     April    1st. 
8,154.     "  Electric    immersion    heater."     P.    H.   Lamplough.     April    1st. 
8,136/7/8.    "  Telemotors."     A.  E.  .Alexander  (Benson   Electric  Co.,   U.S.A.). 
April   1st. 

8.163.  "  Telephonic  repeaters."     R.   M.  Chamney  &  C.   Robinson.     April  1st. 

8.164.  "  Miners'  electric  lamps."     E.  H.  Navlor  S:  S.  F.  TiXER.     April  1st. 

8.172.  "  Electric    light   switches,   bell   pushes,   &c."     VV.    Hinds.     April   1st. 

8.173.  "  Electric  coin-operating  bioscope."  J.  M.  Davev  &  S.  M.  Green. 
April  1st. 

8,177.  "  Systems  of  electric  power  transmission."  British  Thomson-Hous- 
ton   Co.    (General    Electric  Co.,   U.S.A.)     April   1st. 

8,179.  "  Utilisation  of  high-frequency  alternators  in  radio-telephonv."  Soc. 
Francaise    Radio-ElECTRIQUe.     .April   1st.      (France,    October   28th,  19ir.) 

8,198.  "  Electrode  of  perforating  metal  plates.  &c."  C.  J.  Holscai;. 
April  1st. 

8,200.  "  Multiple-control  apparatus  for  electric  railways  with  motor-driven 
main  switch  drums."  Akt.  Ges.  Brown,  Boveki  et  Cie.  .April  1st.  (Switzer- 
land,   May  3rd,   1916.) 

8,208.  "  Magnetos."  Soc.  H.  .Arguembourc  Joret  et  Cie.  April  18th. 
(France,  April  3rd,   1918.) 

8,213.    "  Electrical   time  switches."     E.  Schattker.     April   1st. 

8,222.  "  Means  for  fastening  ends  of  wires,  rods,  &c..  to  terminals."  T. 
F.  Stent.    April  1st. 

8.246.  "  Electrical  resistance  for  electric  lighting,  &c."  .A.  W.  Raywokih. 
April  2nd.  "  .     "     • 

8,257.    "  Electric  welding."     F.  J.  Heyes.     April  2nd. 

8,278.    "  Dynamo-electric    machines."     R.    W.    Myers.      April    2nd. 

8,286.  "  Holders  for  wireless,  delecting  crystals,  S:c."  W.  P.  Thompson 
(V.  J.    Brochard).     April  2nd. 

8.292.    "  Spark  plugs."     S.   Fisher  &  W.   Pkiddev.     April   2nd. 

"8,312.  "  Svstems  of  electric  power  transmission."  British  Thomson- 
Houston    Co.    (General   Electric  Co ,    U.S.A.)     April  2nd. 

8,334.    "  Electromagnets."     S.   F.    Barclay  &   A'ickers,    Ltd.     .April   2nd. 

8,337.  "  Sparking  plugs  for  internal-combustion  motors,"  F.  Beck.  April 
2nd. 

8.352.  "  Electrical  resistance  -elements."  H.  Wade  G-  Thomson).  April 
2nd,  ^ 

8,376,  "  Electrical  fuses,"  H,  F,  McLougiilin,  Simplex  Conduits,  Ltd,, 
AND  L.  M.  Watebhouse.     April  3rd. 

8,388.  "  Electro-magnetic  devices  for  alternating  currents,"  G,  H,  Neep, 
D,   H,  OoLEY  AND  SwircHGEAR  &   Cow.\Ns.     April   3rd. 

8,432.  "  Electrically-driven  compressing  apparatus."  C.  Melano  (Borga- 
i-llo).     April   3rd.  P  s       HP  lb 

8.441.  "  .Magnetos."  A.  E.  White  (Webster  Electric  Co.,  U.S.A.).  April 
3r<l. 

H.448.  "  Receiving  methods  of  radio-telegraphic  and  radio-telephonic  sig- 
nals,"    C,    Bardeloni.     April   3rd,     (Italy,   October  3rd,   1916,) 

8,449,  "  Machines  for  manufacture  of  bobbins  for  electric  batteries," 
National  Carbon  Co,     April   3rd,     (U,S.A.,   October  1st,   1917.) 

8.469.     "  Lighting   electric   lamps  of  bicycles."     C.   J,   Hamilton.     April    4th. 

'i.478,     "  Sparking    plugs,"      G.    H.   Barraclougii.      April    4th. 

■•.>29.  "  Manufacture  of  electrothermic  devices."  P.  F.  Zimmerman.  .April 
4    ■,. 

■^.5.50,    "  Storage  batteries."    P,  D.   Ivev  &   A,  J.  Salisbury.     April  4th. 

«.551.  "  Drain  devices  for  storage  batteries,"  P.  D,  IVEY  &  .A,  J.  Salis- 
bury,     ,April    4th, 

8,360,     "  Rotors   for  electric   motors,   &c,"     P.   F.   BlOTTAIK.     April    4th. 

8,563.  "  Switchgear  for  electro-magnetic  wave  transmission  and  reception 
systems,"     P.    P,    Eckersley,     April   4th. 

8.573,  "  Insulated  electrical  conductors."  British  Thomson-Houston  Co. 
(General    Electric  Co..   U.S.A.)     April   4th. 

8,675/81.  "  Radio-telegraphy  transmission  systems."  W,  J,  Mellersh- 
Jackson   (A.  Taylor).     April  4th. 


8,578.  "Electrical  systems."  Domestic  Engineering  Co.  Apiil  4ih 
(U.S.A.,  April  6th,  1918.) 

8,580.  "  Cscillographs,  &c.,  and  their  application  to  radio  or  submarine 
telegraphy."     A.   Blondel,     April   4th,     (France,  April  4th,   1918,) 

8,(i01.  "  Electric  relays  or  contact-makers  for  mine  signalling  apparatus, 
Ac,"     J,  R,   L,  Allott  &   E,   Dean,     April   5th. 

8,608.  "  Electrical  resistance  devices."  C.  L.  Browne  &  S.  H,  Heywood 
AND  Co,     April   5th, 

8,609  "  Cable  conduits  for  electric  travelling  cranes,"  C,  1-,  Browne  and 
S.    H.    Heywood  &   Co.     April  ."ith, 

8,642,  "Carbon  conductors  (or  clectricit) -"  11.  Waiik  (J.  Thompson). 
April   olh. 

8,649,  "  Dynamo-eicctric  machines,"  British  Thom-son-Houston  Co', 
(General    Electric   Co.,    U.S.A.)  &    F.    H.    Cuouon.      .April  5th. 

8,650/1.  "  Station  sets  for  intercommunication  telephones,"  R,  L,  Mt;R* 
KAY,     April  5th, 

8.652.  "  Driving  mechanism  for  selector  arm  of  automatic  selector 
switches,"     R,    L,   Murray,     April   5th, 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  paranthe 
printtd    and    abridgtid,    and 


all 


X9X5. 

13,899.  Apparatus  for  use  in  wireless  telegraphy  and  the  like.  Sueter^ 
Groves  &  Binyon.     September  30th,  1915. 

14,071,  Apparatus  for  the  detection  of  sounds  generated  at  a  distanci 
BY  means  of  ground  VIBRATIONS,  Gardner.  October  5th,  1913.  (Cognate 
application,  17,010 '15.) 

14.473.  Submarine  signal  sound-ueceivinc  apparatijs.  Davison,  October 
13lh,  1915, 

14.474,  Submarine  signal  sound-receiving  apparatus.  Davison,  October 
13th,  1915. 

15,245.  Apparatus  for  locating  sub,marine  and  other  boats  by  auditort 
VIBRATIONS.     Padsttjrc,    Beaver  &    Claremont,      October    28th,    1915, 

15,320,  Means  for  detecting  and  locating  subaqueous  sounds,  Svkes  and 
Morris.     October  30th,   1915.      (Cognate  applications,    5,084/lq  and    6,700/16.) 

13,635.  Instrument  for  ascertaining  the  tensional  stress  in  flexibli 
me.mbers,  such  as  aeroplane  stays,  electric  current-carrying  wires,  or 
OTHER   LIKE   STRESSED   MEMBERS.     Avery,   Ltd.,   &  Gibbs.     November  otii,  191S. 

19,170,  Electrolytic  preparation  of  metals  or  alloys  in  the  form  of 
PASTE  OR  SLUDGE.  B.  Leech  and  H.  &  L.  Slater.  December  28th,  191". 
(124,006.) 

19X8. 

2,602,  Automatic  starting  and  stopping  devices  for  electricallv-drivbh 
AIR  compressors,  British  Thomson-Houston  Co,  Hi  J,  Sugden.  February  13th, 
1918,     (134,017.) 

2,615,    Alternating    current    dynamo-electric    machines    adapted    for    syn- 
chronous  WORKING.      L.   J.    Hunt  &  Sandycroft,    Ltd.      February  13th,   1918.    I 
(Cognate   application,    3,379/18.)      (124,018,) 

3,643,  Construction  of  gas  and  electric  fittings,  candlesticks,  and 
ORNAMENTS   GENER.VLLY.     J,    Harrington,      March   1st,    1918,      (124,022,) 

4.337,  Electrical  cont.act-maki,kg  and  breaking  apparatus.  British  Thom- 
son-Houston   Co,    &   A.  Young,      .March    12th,    1918.      (124,041.) 

4.530.  M.\nufacture  of  electric  accumulators.  H.  Leitner  &  W.  H. 
Exley.     March   14th,   1918.     (134,050.) 

4.348.     Luminous   signal   ok   call   device.     J.    L.   Morisons.     October  aOth, 

1917.  (130,193.) 

4,556.  Signalling  and  navigation  lamps,  a.\d  switching  devices  mors 
PARTICULARLY  APPLICABLE  THERETO.     .A.    H.   Morsc.     March  14th,   1918.     (124,053.) 

4.868.  Method  and  .\pparatus  for  electric  heating  by  high-frequencv  cur- 
rents.    .Ajax   Metal   Co.     September  19th,   1917.      (119,320.) 

4.869.  Magneto-electric  machines.  R,  B,  .North  &  A.  M,  Allen.  March 
19th,   1918,     (124,064,) 

4,965,  Electric  switches.  Drake,  Ltd.,  &  J.  W.  Drake.  March  21st,  1918. 
(124.066.) 

5,166,  Devices  of  the  vibrated-diaphracm  type  for  giving  audible  signals, 
J.    F,    .Monnot,      March    23rd,  1918.      (124,071.) 

5,323.  Lampholders  for  incandescent  electric  lamps,  L,  C,  D.  Delanne. 
March    19th,   1917,      (114,432,) 

5,479,  Apparatus  for  electrolysing  salt  solution,  T,  Malsushima. 
March  28th,    1018,     (Convention   date   not  granted,)      (114,623,) 

5,933,  Elbows  and  like  fittings  for  electric  cqnduit.s.  J,  Wilkie,  .April 
8th,  1918,     (134,082.) 

7,355.  Means  for  regulating  and  measuring  alternating  magnetic  iluxes 
AND  FORCES,  particularly  IN  TESTING  MACHINES.  B,  P,  Haigh.  May  2nd,  1918. 
(124,100,) 

7,849,  Tubular  earths  for  electrical  conductors.  K.  W.  Hedges.  May' 
10th.    1918.      (Patent  of   addition    not    granted,)     (124,102,) 

7,866.  Minimum  current  cut-out  and  apparatus  for  regulating  the  ten- 
sion   AND   THE  VOLT.AGE    AND   CURRENT   FROM  A    DYNAMO.      R.    B.    Ransford    (FabbriCS 

Italiana    Automobili    Torino,,      .March    10th,   1918.     (124,104.) 

8.870.  Electric  transformers,  inductances  and  the  like.  British  Thom- 
son-Houston  Co.    (General    Electric    Co.,    U.S.A.)      May    29th,    1918.     (134,118.) 

10,049.     Reverse-current  electric  devices  of  the  'whe.\tstone  relay  typi." 

British  Thomson-Houston  Co.  &  E.  B.  Wedmore.     June  18th,  1918,     (124,126.) 

11,340.     Electric  motor  starters.     A,  H,  Railing  &  W.  Wilson,    July  llth, 

1918,  (124,136,) 

11,464,  Process  of  resuscitating  spent  electric  dry  cells,  K,  Horii. 
July   12th,   1918,      (124.137.) 

11,804.  Directional  aerials  for  use  in  wireless  telegraphy.  G.  M. 
Wright.     July  18th.  1918.     (124,138.) 

12,414.  Devices  of  the  vibeated-diaphragm  type  for  giving  audible  sic- 
NALS.     J,    F,  Monnot,     July   30th,    11)18,      (124,141.) 

X9X8. 

for    internal-combustion    engines   and    method   of 
C,  E,  Gerbaud.     May  •29th.  1918.     (124,177.)     • 


East   Prussian   Peat   Industry.— -A.  peat  imlustry  for 

East  Prussia  has  been  founded  at  Konigrsberer.  It  is  hope!  that 
this  may  relieve  the  fuel  difBculty.  Hitherto  the  peat  available 
for  household  use  has  been  expensive  and  of  poor  quality.  Ths 
nnw  industrial  association  will  encourafre  the  output  and  utilisation 
of  peat,  as  well  as  systematic  prospecting  for  peat  layers.  It 
will  introduce  better  methods  of  working  the  peat  and  secure 
cheaper  means  of  transport.     (,I>.A.^.,  March  21_8t.5 
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We  have  often  had  occasion  to  point  out  that,  with 
possibly  a  few  exceptions  (such  as  Glasgow  and  Manchester, 
which  have  obtained  statutory  powers),  electricity  supply 
authorities  have  no  right  to  impose  upon  consumers 
•'  rules  "  relating  to  the  technical  details  of  their  installations, 
and  that,  in  fact,  most  of  the  conditions  to  which 
the  intending  consumer  is  required  to  subscribe,  on 
pain  of  refusal  to  connect  his  installation,  are  entirely 
ultra  riirs.  As  long  ago  as  IKOO,  when  the  subject  of 
wiring  rules  was  under  dis(Mission  at  the  Institution  of 
Electrical  Engineers,  Mr.  C.  H.  Wordingham  remarked  that 
the  power  to  enforce  such  rules  was  deficient :  and  in  1901, 
in  a  paper  read  before  the  Newcastle  Local  Section  of  the 
Institution,  Mr.  F.  Broadbent  exhaustively  discussed  the 
infinite  vai'iety  of  rules  with  which  contractors  were 
required  to  comply,  pointing  out  that  station  engineers 
were  addicted  to  issuing  rules  which  might  deter  con- 
sumers, and  which  could  not  be  enforced.  In  the  article 
on  this  subject  which  is  concluded  elsewhere  in  this  issue. 
Mr.  C.  A.  Baker  discusses  the  matter  very  fully,  and  shows 
how  very  liberally  undertakers  have  construed  their  rights 
and  privileges.  We  welcomed  this  article  for  two  special 
reasons,  which  are  set  forth  below. 

We  freely  admit  that  in  the  early  days  of  electricity 
supply,  these  local  rules  served  a  good  purpose.  Wiring 
practice  was  then  slowly  developing ;  authoritative 
standards  were  non-existent,  and  the  jerry  wireman  had 
free  play  for  his  nefarious  practices.  In  those  days,  say  in 
the  late  '80's,  we  ourselves  at  times  came  across  examples 
of  cotton-covered  solid  wires  of  No.  8  or  10  B.W.G.  laid 
in  wood  casing,  with  dry  twisted  joints,  in  installations 
carrying  up  to  100  volts ;  we  have  seen  a  gas-pipe  melted 
and  a  fire  started  by  contact  with  cotton-covered  wires  used 
to  support  a  pendant  lamp  ;  wooden  switch-bases,  fuse- 
blocks,  and  lampholders,  were  in  common  use,  and 
wonderful  feats  were  accomplished  with  cotton  tape, 
shellac  varnish,  and  the  indispensable  Chatterton's  compound. 
The  famous  Phoenix  Fire  Office  Eules,  first  drawn  up  in  1882 
by  Mr.  Heaphy,  prolix,  contradictory,  and  open  to  evasion 
though  they  were,  nevertheless  purported  to  establish  a 
reasonable  standard  of  quality  for  wiring  and  equipment, 
and  held  sway  long  after  they  had  ceased  to  be  the  only,  or 
even  the  best,  code  of  rules  ;/no  doubt  many  of  the  local 
rules  adopted  by  supply  authorities  in  those  days  were  based 
upon  this  code.  But  the  conditions  to  which  we  have 
referred  exist  no  longer.  Wiring  practice  is  now  fairly 
well  standardised,  and  in  the  Wiring  Rules  of  the  Institu- 
tion of  Electrical  Engineers  we  have  a  code  which  represents 
the  consensus  of  opinion  of  the  best  authorities  on  the 
subject,  and  which  has  been  adopted  by  the  Phffinix 
Assurance  Co.  itself,  as  well  as  by  practically  all  the  othei- 
fire  offices  in  the  country.     As  Mr.  Baker  shows,  in  many 
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cases  the  local  rule.s  embody  ideas  which  have  long 
l)een  obsolete,  and  probably  are  not  enforced  oven  by  their 
authors ;  if  they  must  have  a  code  of  rules,  they  should 
adopt  that  of  the  Institution.  Rut  there  is  no  longer  the 
.same  necessity  for  supply  authorities  to  play  the  part  of 
consultins;  engineers  and  inspectors ;  the  general  standard 
of  wiring  is  nowadays  far  above  that  of  the  last  century, 
and  if  a  reputable  contractor  is  entrusted  with  the  work, 
there  is  a  reasonable  presumption  that  it  will  be  satisfactorily 
carried  out,  while  if  the  guarantee  sc4ierae  of  the  Con- 
tractors' Association  is  availed  of,  the  presumption  becomes 
certainty.  We  hold,  then,  that  these  local  "  rules " 
are  not  only  illegal,  but  also  superfluous,  and  therefore 
ought  to  be  abolished. 

But  our  second  reason  is,  perhaps,  the  more  important. 
We  have  seen  how,  in  the  early  days,  the  manager  of  an 
electricity  undertaking  not  only  had  to  act  as  engineer  to 
his  own  concern,  but  also  felt  it  his  duty  to  act  as  technical 
adviser  and  protector  to  his  prospective  consumers — and 
discharged  that  duty  with  the  aid  of  a  formidable  code  of 
rules  which  he  imposed  upon  them  hy  foire  majeure.  Last 
week  we  pointed  out  that  the  halcyon  days  of  the  engineer, 
as  such,  had  passed  away,  and  that  the  business  manager 
was  now  the  man  of  the  hour.  We  do  not  suggest  that  the 
engineer  cannot  adapt  himself  to  the  latter  role ;  in  man\- 
cases  he  has  done  so  with  conspicuous  success.  But  the 
point  is  this  :  while  the  instinct  of  the  engineer  is,  above 
all,  to  ensure  a  sound  job,  that  of  the  commercial  manager 
is  to  increase  his  output,  and,  therefore,  to  attract  new 
customers  to  the  mains.  Hence  it  is  incumbent  upon  him 
to  remove  all  obstacles  to  the  accession  of  new  customers. 

We  put  it  to  the  business  man  that  this  array  of  rules 
and  regulations  acts  "  in  restraint  of  trade,"  and  is  therefore 
doubly  illegal,  besides  foolish.  Take  the  case  of  the  gas 
supply  authorities — the  contrast  is  amazing.  Do  the// 
interpose  a  set  of  conditions  and  obstructions  between  the 
customer  and  his  supply  ?  On  the  contrary — the  connection 
of  a  gas  installation  to  the  mains  is  so  simple  a  process,  so 
(|uickly  and  politely  accomplished,  and  with  such  an 
obvious  desire  to  give  satisfaction  to  the  consumer,  that  it 
is  actually  a  pleasure  to  go  through  it.  If  any  slight 
defect  is  noticed,  do  the  gas-men  "require"  the  consumer 
to  have  it  put  right,  and  inform  him  that  a  second  test  will 
cost  him  08.  (an  illegal  charge)  ?  No — they  put  it  right 
themselves,  on  the  spot ;  there  is  no  circumlocution  or 
delay — the  gas  suppliers  are  out  to  sell  gas,  and  lots  of  it, 
not  to  play  the  part  of  jack-in-office. 

On  the  other  hand,  if  one  applies  for  particulars  as  to 
the  supply  of  electricity,  one  is  informed  that  one  may 
have  it  on  the  basis  of  .id.  per  unit  "  flat  rate,"  or  yd.  and 
si.  on  the  "  maximum  demand  "  system,  or  £a  per  kilowatt 
and  hd.  per  unit,  or  m  per  cent,  of  the  rateable  value  -f  /id. 
per  unit,  or  otherwise  ;  and  a  different  charge  will  be  made 
for  cooking  and  heating,  and  another  for  power  if  used  : 
and  the  would-be  consumer  must  observe  a  book  of  rules, 
and  is  liable  to  have  his  supply  cut  off  fillegally),  even 
without  notice.  Surely  this  is  not  "business,"  but  its 
very  antithesis. 

A  new  phase  in  the  history  of  electricity  supply  is  opening 
before  us.  Let  us  cast  away  all  hampering,  unnecessary 
restrictions,  and  irekome  the  new  consumer  ;  make  his  path 
easy,  and  abandon  the  tradition  which  requires  that  he  shall 
fight  his  way  through  the  wire  entanglements  and  pitfalls 
which^  have  embarrassed  him  up  to  now.  The  supply 
under^kers  are  the  servants  of  the  public,  not  their 
masters. 


Rural 
Industries. 


The  main  object  of  the  pi-oposcd 
National  Electricity  Scheme  is,  of  course, 
tiie  supply  of  cheap  power  to  existing 
iiiclustrirtl  centres.  The  first  District  Boards  to  be  set  \\\i 
will  be  naturally  those  for  areas  where  industrial  towns  arc 
clustered  together  in  a  more  or  less  homogeneous  gnuip, 
and  tiie  enlarging  and  clicapcTiing  of  the  power  sujipiy 
would  I'liieUy  be  to  enable  existing  niiinufacturers  to  meet 
foreign  competition  and  to  keep  our  place  in  the  markets  of 
the  world.  But,  subordinate  to  this  admittedly  prior  chiini, 
there  is  a  secondary  demand  for  the  attention  of  the  new 
p]lectricity  Commissioners  in  the  need  for  the  decentralisa- 
tion of  the  industries.  The  tendency  np  to  the  present  has 
been  for  industries  to  crowd  together  ;  they  have,  in  fact, 
been  obliged  to  do  so.  But  such  indiscriminate  crowding 
of  certain  centres  brings  with  it  a  number  of  social 
evils — slums,  small  and  inadequate  houses,  no  gardens, 
high  rents,  no  open  spaces  for  children,  smoke,  dirt,  and 
so  on.  Now,  when  a  cheap  supply  of  power  is  made 
available  in  the  country  districts,  a  good  number  of 
industries  could  leave  these  crowded  centres  altogether 
and  work  equally  well  in  surroundings  which,  offer 
every  advantage  of  health  and  well-being  to  their  em- 
jtloyes.  This  point  was  dwelt  upon  in  a  ]«i}icr  written 
by  an  engineer  some  time  ago  on  the  water  power 
of  the  country,  and  used  legitimately  as  an  argument  for 
the  utilisation  of  such  source  of  power.  But  it  applies 
much  more  strongly  in  the  case  of  electric  power,  which 
can  choose  its  locality,  as  favourable  to  rail,  canal,  or  other 
facilities.  The  only  disadvantage  of  thus  decentralising 
would  be,  from  the  electric  supply  point  of  view,  the  cost  of 
trunk  mains  and  the  losses  of  energy  in  transmission.  But 
these,  after  all,  are  merely  matters  of  £  s.  d.,  and  negligible 
in  face  of  the  pressing  industrial  and  social  problems  which 
decentralisation  would  help,  at  least,  partially  to  solve. 
Even  if  public  money  were  spent,  the  State  at  large  would 
benefit. 


France's 

Electrical  Bill 

Against  Germany. 


M.  Louis  Dubois  recently  submitted 
to  the  French  Chamber  of  Deputies  a 
report  on  behalf  of  the  Budget  Com- 
mission, in  connection  with  the  Bill 
dealing  with  the  reparation  of  damages  caused  by  the 
enemy  during  the  war.  The  report  discusses  in  detail  the 
extent  of  the  damage  to  various  industries.  In  the  case  of 
electrical  and  mechanical  engineering  works,  which  repre- 
sented a  total  working  capital  of  £?^0,000,000  in  1014,  the 
works  have  been  destroyed  in  the  proportion  of  DO  per  cent. 
The  machinery  and  plant  were  worth  £18,s0(»,O0O,  and  as 
prices  have  almost  trebled  in  the  meantime,  the  loss  under  this 
heading  amounts  to  £50,760,000.  The  raw  materials  and 
manufactured  products  which  were  removed  or  destroyed, 
are  stated  to  represent  a  present  value  of  £.")4, 000,000. 
It  is  estimated  that  the  losses  on  working,  due  to  six  years 
of  enforced  stoppage,  amount  to  £34,200,000,  whilst  the 
damages  to  buildings  are  computed  at  a  further  sum  of  , 
£l(l,!-iOO,000.  Dealing  with  the  electricity  supply  works,  the 
report  states  that  80  per  cent,  of  the  machinery  and  plant, 
which  was  valued  at  £fi,000,0(»0,  has  been  destroyed,  and 
as  cost  prices  have  risen  about  three-fold,  the  loss  works 
out  at  £14,400,000.  It  is  calculated  that  the  losses  on  the 
working  capital  of  £7,020,000,  due  to  the  stoppage  of 
French  working,  amount  to  £.^720,000,  whilst  the  damage 
to  buildings  is  placed  at  £2,520,000. 


The  first  issue  of  the  monthly  circular 
Decline  in        published  by  the  Siemens  group,  recently 
0  d  rs  pointed   out   that  one-third   of   the   pro- 

duction of  manufactures  by  the  German 
electrical  industry  was  exported  in  normal  times,  and 
that  one-third  of  the  staff  and  workmen  would  have 
to  find  other  employment  if  foreign  orders  were  not 
received.  In  the  third  issue  of  the  circular,  it  is  now 
stated  that  orders  from  transmarine  countries  probably 
cannot  be  reckoned  on  in  the  near  future.  Not  only  so, 
-bi^t  the  arrival  of  orders  from  the  European  countries  still 
open   has  dangerously   declined.      The  orders   received  in 
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September  and  October,  19 1 J^,  were  far  above  the  average 
of  the  preceding  year.  The  circle  of  foreign  customers, 
presumably,  had  been  induced  to  place  large  orders  at  that 
time  in  consequence  of  the  obviously  approaching  end  of 
the  war.  With  tlie  starting  of  the  revolution,  however,  the 
receipt  of  orders  rapidly  decreased,  and  the  economic  and 
political  conditions  in  Germany  have  made  it  appear  to 
other  countries  advisable  to  place  their  orders  elsewhere. 


U.S.A.  and 

S.  American 

Trade. 


Leaders  of  manufacturing  and  export 
activity  in  the  Tnited  States  are  display- 
ing a  certain  anxiety  regarding  the  future 
of  their  trade  in  South  America.     They 
recognise  that,  although  handicapped  during  the  latter  part 
of  the  war  by  lack  of  freight  and  by  a  certain  degree  of 
difficulty  in    manufacturing,   the  conditions   under  which 
they  have  been  operating  in  the  Latin-American  markets 
have,   on    the   whole,   been   favourable    tiy  them.     They 
recognise,  moreover,  that  every  possible   outlet   for   their 
production  and  manufacture  of  goods  must  be  assiduously 
exploited  if  their   labour  and  their  plant  are  to  be  kept 
occupied  to  the  extent  desirable. 

The  United  States  Commercial  Attache  in  Buenos  Aires 
has  been  discussing  the  question  whether  his  country  will 
hold  its  present  trade  in  the  Argentine  Republic.  He  does 
not  expect  that  thf  United  States  will  continue  to  supply 
Argentina  with  the  greater  part  of  its  imports  of  textiles, 
glass-ware,  china-ware,  drugs,  &c.,  but  that  it  will  do  so 
to  an  increasing  extent  as  regards  iron  and  steel,  machinery, 
automobiles,  furniture,  &c.  British  exporters  might  well 
note  that  his  confidence  is  based  largely  upon  the  fact  that 
an  intelligent  effort  is  being  made  by  American  manu- 
facturers to  supply  the  goods  which  meet  the  tastes  and 
desires  of  the  Argentine  consumer.  The  United  States  firms 
will  now  reap  the  advantage  of  branches  iu  the  Argentine  of 
their  banking  institutions,  and,  further,  as  regards  repre- 
sentation, of  having  taken  the  right  and  sensible  course 
of  establishing  their  own  branch  houses  or  private  agencies 
there  to  conduct  their  sales.  Among  those  of  particular 
interest  to  electrical  and  allied  trades  may  be  mentioned 
industrial  machinery  generally,  including  printing  machinery 
and  shoe  manufacturing  machinery,  iron  and  steel  goods, 
rubber  goods,  hardware,  and  lubricating  oils.  Furthermore, 
large  Argentine  concerns,  many  of  them  controlled  by 
European  capital,  are  locating  permanent  buyers  in  the 
United  States.  On  the  other  side  of  the  picture,  however, 
the  Commercial  Attache  recognises  that  shipping  facilities 
are  turning  again  more  in  favour  of  European  countries, 
that  greater  effort  must  be  made  in  the  Uuited  States  to 
train  men  for  taking  up  appointments  abroad,  and  that  better 
plans  must  be  adopted  by  which  the  foreign  buyer  may  be 
protected  against  the  um-eliable  commission  agent  or  manu- 
facturer, because  it  is  admitted  that  American  trade  has 
been  harmed  in  South  America  during  the  past  few  years 
by  the  questionable  actions  of  certain  firms.  Another 
direction  in  which  the  Commercial  Attache  considers  action 
is  needed  is  the  matter  of  investment  of  American  capital  in 
South  American  enterprises.  ' 


A  REPORT  on  the  economic  effects  of 
mens  an  Bolshevism  in  regard  to  the  Russian 
Halske  i       •       i_        • 

Works  In  Russia.  Siemens  eV:  Halske  Co.  has  just  been  issued 
by  the  Siemens  gi-oup  in  Berlin  from  in- 
formation furnished  by  a  member  of  the  staff  of  the  former 
company.  The  report  states  that  the  company's  works  at 
Petrograd  employed  about  2,000  workmen  in  1916,  as  com- 
pared with  700  in  the  last  year  of  peace.  In  the  autumn 
of  191.J  it  Was  decided,  at  the  request  of  the  Government, 
to  build  new  works  at  Xishni-Novgorod  for  the  employ- 
ment of  2,000  men,  and  the  expenses  were  defrayed  sub- 
stantially out  of  instalment  payments  made  on  account  of 
large  State  orders.  Owing,  however,  to  the  difficult  trans- 
port conditions,  delay  took  place  in  the  delivery  of  the 
machine  tools  ordered  in  the  United  States,  and  it  was, 
therefore,  only  possible  to  supply  the  first  manufactures  to 
the  Government  in  the  spring  of  1917,  or  six  months  later 
than  had  been  foreseen.     Tn  .January,  1917,  the  Govern- 


ment of  the  Czar  made  a  decisive!' change! -in  the 
organisation  of  the  company  and  that  of  the  Siemens- 
Schuckert  Co.  A  new  company,  for  instance,  was 
to  be  formed,  with  a  capital  of  2."),000,000  roubles  :  the 
Government  was  to  take  over  3.5  per  cent,  of  the  shares, 
and  65  per  cent,  was  to  have  been  placed  at  the  disposal  of 
financial  circles  in  Russia  and  in  those  of  Russia's  allies. 
The  attempt  to  allocate  the  05  per  cent,  in  this  manner  was 
not  successful,  and,  as  a  consequence,  the  only  decision 
reached  was  to  appoint  a  Joint  Administration,  composed 
of  representatives  of  the  Government  and  of  the  old  manage- 
ment. The  revolution  occurred  in  March,  1917.  and 
simultaneously  with  it  arose  demands  of  the  staff  and 
workmen  for  increases  in  wages  and  reduction  in  hours. 
The  production  declined  rapidly,  and  fell  in  a  few  months 
to  scarcely  half  the  output  prior  to  the  revolution.  After 
the  revolution  in  October,  when  the  Bolshevists  gained 
control,  the  working  capacity  almost  entirely  ceased,  and 
the  production  fell  in  1918  to  about  one-tenth  of  that 
in  1 9 1 6.  New  orders  stopped  with  the  end  of  the  war ;  the  old 
contracts  were  carried  out  in  part,  and  partly  cancelled  or 
postponed  ;  whilst  private  orders  are  entirely  absent.  The 
prices  have  risen  enormously  for  whatever  work  has  to  be 
regarded  as  essential.  For  instance,  a  Morse  apparatus  which 
was  sold  for  157  roubles  in  1914  was  priced  at  1,500  roubles 
in  1 918  ;  and  a  Baudot  apparatus  advanced  in  the  same  years 
from  4.000  roubles  to  ,36.000  roubles.  It  was  impossible 
from  the  middle  of  1917  to  pay  the  wages  and  salaries  out 
of  the  proceeds  of  sales,  and  the  Government  had  to  make 
advances  to  the  company  to  defray  the  further  growing 
wages  and  salaries.  In  the  autumn"  of  1918  the  company 
was  indebted  to  the  Government  for  many  millions  of  roubles 
without  any  prospect  existing  of  these  sums  ever  being 
repaid.  The  nationalisation  of  the  undertaking  was  resolved 
upon  in  September,  1918,  and  the  remaining  25  officials 
and  80  workmen  became  State  officials,  who  are  not  able  to 
do  much  more  than  maintain  an  inventory. 


A  Royal  Order  published  on  Dec.  31st, 

Electric  System    ^^^^'  Provides  that,  as  soon  as  possible, 

for  Spain.        »  permanent  Spanish  Electric  Commission 

shall  be  formed  under  the  direction  of  the 

Ministry  of  Public  Works.     This  Commission  shall  report 

on  the  following  points  : — 

1.  The  possibility  and  practicability  of  the  construction  by  the 
State,  directly  or  indirectly,  of  a  national  system  for  the  distribu- 
tion of  electrical  enercry. 

2.  The  maximum  extension  possible  of  such  a  system. 

3.  The  approximate  cost  of  such  a  system  calculated  on  a  basis 
of  relatively  normal  prices,  or  with  copper  at  between  £70  and  £.S0 
sterling  per  ton. 

i.  The  possibility  of  the  State  supplyingr  the  capital  to  be  thus 
employed,  or  guaranteeing  its  interest,  taking  tolls  on  the 
enerpry  transmitted,  and  how  much  this  toll  should  be,  or  any 
other  means  of  financinjf  the  system  deemed  preferable. 

5.  The  possibility  of  a  uniform  pressure  and  the  means  to 
secure  it. 

6.  The  basis  on  which  a  law  should  be  drawn  up  in  connection 
with  the  foregoing-. 

The  Director-General  of  Spanish  Commerce,  Industry, 
and  Labour  states  that  it  is  of  transcendental  importance 
to  Spanish  industry  that  it  avail  itself  of  the  electrical  energy 
that  the  country  is  capable  of  producing.  A  great  deal  has 
been  done  to  this  end,  but  there  are  still  many  problems  to 
be  solved  in  connection  therewith.  Water  power  is  distri- 
buted throughout  Spain,  but  only  companies  with  large 
capital  can  confront  the  expense  of  producing  sufficient 
power  to  electrify  railways.  While  there  is  water  power 
in  some  parts  of  Spain  supplying  energy  a  hundred  miles  away 
or  more,  there  are  also  tracts  where  no  such  power  exists. 
Climatic  conditions  vary  largely,  as  does  the  flow  of  water 
in  the  rivers.  For  example,  the  proportion  of  water  in  the 
Guadalquivir  in  summer  as  compared  with  winter  is  1  to 
1,000  ;  and,  on  the  other  hand,  there  are  rivere  on  the 
slopes  of  the  Pyrenees  which  are  dry  in  the  winter  and 
fullest  in  August,  when  the  snows  are  melting.  Coal  pro- 
duction has  been  brought  to  a  prosperous  condition  during 
the  war,  but  the  problem  of  its  transportation  remains  un- 
settled. Although  general  electrification  is  difficult,  the 
undertaking  in  Spain  is  regarded  as  well  within  th« 
realm  of  possibility. 
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AN     ELECTRICALLY-DRIVEN    WINDING     EQUIPMENT. 


Recently  there  has  been  put  to  work  at  Kilton  Collieries 
an  interestinc^  example  of  an  electric  winder  representing 
the  latest  practice  in  geared  .\.c.  winding  phiTit.  The  winder 
has  been  designed  to  suit  the  following  conditions  : — 


Depth  of  shaft      

720  ft. 

Net  load  of  stgpe 

3-5  tons 

Weight  of  cage  and  chains 

3  tons 

Decks  per  cage      

1 

Tubs  per  cage        

2 

Weight  of  one  tub 

0'65  tons 

Output  per  hour 

180  tons  (iron  stone") 

Time  of  winding 

i5  sec. 

Decking  interval 

15  sec. 

Total  time  each  wind 

60  sec. 

Drum,  cylindro-conical    ... 

11 -ft.  to  15-ft.  dia. 

Turns  on  small  diameter... 

6  (three  dead) 

Turns  on  scroll 

t 

Turns  on  large  diameter... 

9-7 

Drum  speed            

276  R.P.M. 

Rope  diameter 

4i  in.  circum. 

Maximum  rope  speed 

1.300  ft.  per  minute 

Motor  rating          

370B.H.P.,3-ph.,40per..2.7ri 

Motor  peak            

440  H.P. 

Motor  speed           

255  R.P.M. 

Ratio  of  gearing    ... 

9 -25  to  1 

Supply        

3-ph.,  40-per..  2.750  volts 

Auxiliaries...         

3-ph.,  40-per.,  44ii  volts 

was  greatly  facilitated,  whilst,  at  the  same  time,  no 
alterations  wh^^^opio  the  head  sheaves  were  necessary. 

The  inductioSiotor(fig8. 1  and  2)  is  geared  to  a  spur  wheel 
on  the  drum  shaft,  the  driving  pinion  being  mounted  on  an 
extension  shaft  supported  by  two  bearings,  the  connection 
to  the  latter  shaft  being  made  through  a  flexible  coupling 
of  the  "  pin  "  type.  The  gearing  is  of  the  double-helical 
variety,  and  is  mounted  in  a  dust-type  gear  box  where  the 
spur  wheel  dips  into  an  oil  bath:  This  wheel,  which  is 
about  10  ft.  diameter,  is  split  in  halves  for  the  purpose  of 
facilitating  its  erection,  and  also  removal  of  the  drum 
shaft  should  this  ever  be  necessary.  "■  •,;,,  '^ 

In  order  that  high  peaks  may  be  eradicated  and  the 
winding  cycle  equalised  to  a  great  extent,  a  cylindro- 
conical  drum  has  been  designed  and  fitted.  It  is,  perhaps, 
unnecessary  to  point  out  that  the  shorter  the  decking  period 
can  be  made,  the  more  efficient  becomes  the  winding  cycle. 
The  decking  period  in  this  case  is  1.5  seconds.  Further 
equalisation  is  not  called  for  in  this  case,  especially  as  the 
supply  company  has  installed  within  a  short  distance  of  this 
particular  colliery,  a  synchronous  motor  for  correction  of 
the  power  factor  in  the  district. 

The  drum  brakes  are  operated  by  means  of  a  compressed 
air  engine  which  raises  or  lowers  the  main  brake  lever 
which  is  of  the  usual  weighted  type. 


Fig.  1. — General  View  of  Winding  Plant. 


The  winder  was  built  to  replace  a  beam-type  engine  with 
overhead  drum,  which,  although  somewhat  expensive  to  run 
as  regards  steam  consumption,  was,  on  the  whole,  free  from 
costly  repairs.  Latterly,  however,  this  engine  developed 
defects,  and  its  replacement  became  increasingly  urgent. 
It  was  imperative  that  the  steam  winder  should  remain  on 
duty  until  the  last  possible  moment,  and  that  the  change- 
over should  take  place  during  a  week-end.  This  was  suc- 
cessfully accomplished,  and  the  electric  winder  started  work 
promptly  on  the  Monday  morning  without  any  hitch.  The 
new  winder  house  is  built  immediately  behind  (relatively  to 
the  head  gear)  the  old  engine  house ;  this  incidentally 
resulted  in  the  distance  between  the  head  sheaves  and  drum 
lieing  increased  in  the  rope  plane,  thus  favourably  affecting 
the  angling  of  the  ropes. 

By  this  arrangement  of  buildings,  the  rapid  transference 
of  the  ropes  to  the  new  drum,  and  the  clearing  of  a  way 
for  them  through  the  upper  part  of  the  old  engine  house 


In  the  event  of  operation  of  any  of  the  ernergency  trips 
— for  instance,  when  an  overwind  occurs — a  solenoid- 
released  trigger  causes  the  main  brakes  to  go  into  the  "  on 
position  immediately.  The  interlocks  are  such  that  the 
brakes  remain  in  the  "  on  "  position  until  the  emergency 
condition  is  restored  to  normal  and  the  power  put  on  again. 

The  air  compressor  for  the  brake  engine  is  of  the  two- 
stage  type,  driven  by  a  10-h.f.  motor,  and  is  supplied  from 
a  three-phase,  440-volt,  auxiliary  transformer,  which  also 
supplies  the  solenoid  and  controller  pump  motor. 

The  driver's  platform  (fig.  I")  is  of  such  a.  height  as  to 
give  the  operator  a  clear  view  of  the  whole  plant  under  his 
care,  a  condition  which  is,  perhaps,  top  often  overlooked. 
The  motor  is  controlled  by  a  lir|uid  controller  of  the  weir 
type,  fitted  with  oil-immersed  reversing  switches. 

Dliring  the  time  the  controller  is  in  circuit  a  continuous 
flow  of  electrolyte  is  pumped  into  the  upper  tank,  returning  over 
the  sluice  gate  into  the  lower  tank.     The  movement  of   the 
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operating  lever  throws  the  reversing  switch  in  one  direction 
or  the  other,  according  to  the  direction  of  rotation,  and  at 
the  same  time  raises  the  sluice  gate.  This  causes  the  level 
of  the  liquid  in  the  upper  tank  to  be  raised,  and,  conse- 
quently, the  resistance  between  the  electrodes  is  decreased. 
When  the  operating  lever  is  returned  to  the  "  off  "  position, 
the  si  nice  gate  is  lowered  again,  and  the  level  of  the  resist- 
ance liquid  is  lowered,  thus  increasing  the  resistance  in  the 
rotor  circuit.  Just  before  reaching  the  "  off  "  position,  the 
primary  circuit  is  opened  on  the  reversing  switch.  When 
it  is  desired  to  run  at  a  slow  speed,  the  sluice  gate  is  lowered 
to  an  intermediate  position,  thus  increasing  the  resistance 
as  found  necessary.  Owing  to  the  fact  that  the  resistance 
liquid  cannot  follow  the  raised  sluice  gate  faster  than  the 
pump  can  deliver  the  liquid  into  the  upper  tank,  a  certain 
minimum  accelerating  period  of  the  motor  must  be 
adhered  to,  although  it  is  possible  to  obtain  a  longer  accelera- 
tion period.  The  acceleration  period  is  adjustable  within 
limits  by  means  of  a  stop-valve  in  the  delivery  pipe  of  the, 
pump.  The  system  avoids  unnecessary  peaks.  When 
winding  men,  it  is  often  necessary  to 
adopt  a  different  rate  of  acceleration 
than  when  winding  stone,  and  the 
necessary  adjustment  miy  be  very 
quickly  effected. 

The  reversing  oil  switches  are  fitted 
with  safety  interlocks,  which  are  so 
arranged  that  the  oil  containers  may 
not  be  removed  without  tripping  the 
main  oil  switch. 

An  electricoverspeed  preventer  device 
has  been  fitted,  which  in  this  case  consists 
of  a  D.c.  series-wound  generator,  chain 
driven  from  the  motor  extension  shaft, 
and  arranged  to  deliver  its  output 
through  a  bank  of  resistances,  a  relay, 
and  an  ammeter.  These  resistances 
are  inserted  into  the  generator  circuit 
in  a  number  of  equal  steps,  each  of 
■which  corresponds  definitely  to  a 
certain  number  of  completed  turns, 
or  fractions  of  turns,  of  the  main 
drum  during  acceleration.  The  resist- 
ance inserted  will  only  maintain  the 
current  in  the  small  series-generator 
circuit  constant  up  to  full  speed, 
provided  the  generator  speed  or  drum 
speed  rises  at  a  definite  set  rate. 
Put  in  another  way,  the  drum  speeds  as  taken  at  short 
intervals  must  only  reach  certain  values  relative  to  the 
position  of  the  rheostat.  Should  it  exceed  these, 
the  resistance  previously  inserted  would  be  insufficient 
to  keep  the  current  through  the  relay  within  a  safe  limit. 
In  such  a  case,  the  result  would  be  that,  owing  to  too  high 
'  a  rate  of  acceleration  having  been  permitted,  the  relay  would 
trip  the  main  oil  breaker,  and  the  equipment  would  be 
temporarily  shut  down.  Similarly,  when  approaching  the 
end  of  the  wind,  the  operator  must  not  neglect  to  slow  down 
at  a  point  in  the  wind  for  which  the  device  is  set,  otherwise 
the  resistances  will  be  cut  out  more  rapidly  than  the  generator 
spe^d  and  volts  drop,  which  would  cause  the  excess  current 
to  open  the  breaker.  It  is,  therefore,  obvious  that  a 
winder  fitted  with  this  device  must  always  be  driven 
to  diagram,  and  in  such  a  manner  as  will  ensure  the 
maximum  of  safety,  the  driver  being  compelled  to  follow 
a  definite  accelerating  and  decelerating  curve  within  safe 
limits. 

The  device  acts  as  an  efficient  overspeed  preventer  during 
the  constant  full-speed  running  time  of  the  winder,  and  also 
in  the  case  of  a  loaded  cage  being  lowered  on  the  brakes 
only,  and  beyond  "  safe  "  speed. 

The  overwind  switch  is  of  the  friction-driven  type,  being 
fitted  with  a  flexible  steel-rope  drive  working  in  a  grooved 
pulley,  mounted  on  the  switch  spindle.  The  rope  is  attached 
to  a  lever,  which  is  struck  when  an  overwind  occurs  by 
tappets  provided  on  the  depth  indicator.  The  flexible  cord 
pulls  the  switch  open  and  shuts  down  the  winder,  but  as 
the  drive  on  the  grooved  pulley  is  by  friction  only,  the 
switch  may  be  reset  by  hand  speedily,  the  rope  slipping  in 
the  groove  to  permit  this.     It  will,  therefore,  be  perceived 


that  should  the  winder  be  started  in  the  wi'ong  direction 
following  on  an  overwind,  no  risk  is  incurred  as  the  switch 
will  always  shut  down  the  winder  when  the  cage  has 
moved  less  than  1  in.  upwards. 

The  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.,  Trafford  Park,  supplied  the  complete  winder, 
being  principal  contractors  to  Messrs.  Bell  Bros.,  Ltd.,  the 
proprietors.  Messrs.  Robey  i  Co.,  Lincoln,  were  sub- 
contractors for  the  mechanical  parts. 


ERITH'5     MUNICIPAL     KITCHEN. 


Thuksday,  April  10th,  witnessed  the  opening  of  Erith's 
Municipal  Kitchen  and  Restaurant,  the  ceremony  being 
performed  by  Mr.  T.  G.  .Jones.  Director  of  National 
Kitchens,  of  the  Ministry  of  Food,  in  the  presence  of  a  large 
and  representative  gathering. 


Fig.  2. — 370/740  H.p.  WESTiN«H0nsE  Induction  Motor  Driving  Winder. 


Occupying,  as  it  does,  a  most  central  position,  the  new 
building  bids  fair  to  prove  a  boon  to  the  public  in  many 
respects.  The  restaurant,  which  is  under  the  capable 
management  of  Mr.  and  Mrs.  J.  Harle,  of  Newcastle-upon- 
Tyne,  who  ha^•e  a  wide  experience  in  catering  for  large 
institutions  and  munition  canteens,  will  supply  meals  cooked 
under  the  most  hygienic  conditions  by  electricity,  at  prices 
which  come  within  the  range  of  the  most  limited  pocket. 

The  arrangements  made  for  supplying  meals  for  home 
consumption  will  enalile  a  large  number  of  persons  to  be 
served  in  the  shortest  time,  separate  entrances  and  exits 
being  provided.  Meals  for  consumption  off  the  premises 
can  be  obtained  from  1L30  a.m.  daily,  and  dinners  for  con- 
sumption on  the  premises  will  be  served  daily  from  12  noon 
till  2  p.m.     Teas  will  also  be  provided  each  afternoon. 

The  room  provided  for  the  consumption  of  meals  on  the 
premises  has  been  made  as  attractive  as  possible,  the  decora- 
tions are  effective,  whilst  the  general  surroundings  should 
help  to  contribute  to  the  comfort  of  patrons. 

The  building  was  erected  by  the  Erith  District  Council, 
the  Government  lending  the  money — £4,000 — free  of 
interest,  to  be  paid  in  a  certain  time.  The  Kitchen  is  con- 
structed of  glazed  bricks  with  vitrous  tiled  floor,  and  the 
restaurant  of  asbestos  sheeting,  while  the  roof  is  covered  with 
asbestos  slates  supplied  by  the  British  Fibro-Cement  Works, 
of  Erith.  The  sinks  and  other  kitchen  equipment  were 
supplied  by  the  Stains  Kitchen  Equipment  Co.  Mr.  Harold 
Hind,  surveyor  to  the  Erith  Council,  was  the  architect 
responsible  for  the  plans,  the  building  work  being  admirably 
carried  out  by  Messrs.  H.  Friday  &  Sons,  contractors,  of 
Erith. 

The  whole  of  the  electrical  cooking  apparatus  was  supplied 
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and  erected  by  Carron  Company,  of  CaiTon,  Stirlingshire, 
the  work  of  erection  bein,^  carried  out  under  the  supervision 
of  its  London  representative,  Jlr.  C.  McKiuliiy,  A.M.I.E.E. 
Detiiils  of  the  equipment  are  as  follons  : — One  treble- 
oven  range  comprising  one  single,  and  one  double  oven,  the 
dimensions  of  the  single  oven  being  '22  in.  by  "20  in.  by 


Fig.  1. — Teeble-o\t;n  Range  and  Hot  Closet 


22  in.,  and  that  of  the  double  oven  approximately  twice 
the  size,  the  heating  elements  being  separately  controlled 
and  arranged  for  a  wide  range  of  heat  regulation. 

The  range  is  fitted  with  a  continuous  crown-plate  with 
skirting  at    the  back,  and    is   complete   with  a    separate 
switchboard  on  which  are  mounted   the   necessary  rotary 
indicating    switches,    fuses,   and  pilot 
lamps  for  each  circuit.     The  hob  con- 
tains three  large  and  six  small  rectan- 
gular boiling  sections,  the  total  maxi- 
mum loading  of  the  range  comprising 
the  ovens  and  boiling  sections  being 
33  Kw.     A  view  of  the  range  is  seen 
in  fig.  1. 

The  second  item  is  an  electrically- 
heated  hot  closet  6  ft.  long  by  2  ft. 
10  in.  high  by  2  ft.  wide,  constructed 
of  cast-iron,  with  a  plain  polished  top, 
and  with  mouldings  all  round,  and 
panelled  back  and  ends,  fitted  with 
sliding  doors  to  the  front,  and  a  per- 
forated shelf  in  V  the  centre,  as  seen  in 
fig.  1.  The  hiating  elements  are 
arranged  at  the  back  and  ends  of  the 
apparatus,  the  controlling  switches  and 
fuses  being  mounted  on  a  switchboard 
fixed  at  the  end  of  the  hot  closet.  The 
total  maximum  loading  of  the  appli- 
ance is  arranged  for  4  K\v. 

The  third  item  comprises  three  30- 
gallon  boiling  pans,  consisting  of 
tinned-copper  inner  pans,  with  galvan- 
ised outer  cases,  cast-iron  tops,  bases,  and 
legs,  double-cased,  and  packed  with 
heat-retaining  material,  complete  with 
hinged  lids  and  large-bore  draw-off  taps, 
shown  in  fig.  2  ~" 
is  12  KW. 

Two  electric  steaming  ovens  make  up  the  fourth  item, 
each  oven  measuring  17-^  in.  wide  x  28  in.  high  x  23  in. 
deep  inside.  The  construction  consists  of  a  sheet-steel 
outer  case  and  galvanised  iron  interior,  with  accommodation 


for  five  galvanised  wire  baskets,  and  cast-iron  top,  base,  legs, 
and  door,  with  a  drip  gutter  in  front. 

The  water  pan  in  ihe  liottom  of  the  oven  is  heated  by  means 
of  elements  arranged  for  various  heat  regulations,  the  whole 
being  controlled  by  rotary  indicating  switches  mounted  on 
a  separate  board  complete  with  fuses  and  pilot  lamps.     The 
bodies  of  the  ovens  are  lagged   with 
heat-retaining    material,    and   a   cast- 
iron   supply  cistern  with  ball  valve  is 
arranged  at  the  side,  as  seen  in  fig.  2. 
The   maximum   consumption   of  eiicli 
oven  is  5  KW. 

One  double  electric  grill,  as  seen  in 
fig. .'!,  forms  the  fifth  item,  consisting  of 
two  compartments,  the  internal  dimen- 
sions of  each  being  1  (!  in.  by  1 7  in.,  com- 
plete with  brander,  porcelain  enamelled 
soleplate,  and  drip  tin,  each  compartment 
being  independently  controlled  by  a 
separate  switchboard.  The  total  maxi- 
mum loading  of  the  grill  is  S  KW. 

Two  cast-iron  electric  fish  fryers  are 
provided,  each  measuring  20  in.  by 
18  in.,  by  -ih  in.  deep,  mounted  on  four 
substantial  feet,  complete  with  separate 
controlling  switchboard,  also  shown  in 
fig.  3,  comprising  rotary  indicating 
switch,  fuses,  and  pilot  lamps,  tlie 
maximum  loading  of  the  apparatus 
being  4-8  kw.  each. 

The    last   item    but   one    comprises 
four  electrically-heated  hotplates,  the 
dimensions  of  each  being   17    in.    by 
9  in.,  mounted  on  four  legs,  and  beini; 
complete    with    a    rotary    controlling 
switch  fitted  to  the  front   of  the  ap- 
paratus.    The   maximum    loading   of 
each  hotplate  is  l"2  Kw. 
The  eighth  and  last  item  is  a  six-gallon  polished  copper 
water  boiler  fitted  with  a  lift-off  cover,  large  bore  draw-off 
tap,  and  controlled  by  a  three-heat  switch   mounted  on  a 
separate  switchboard  ;  the  unit  is  complete  with  fuse  and 
pilot  lamp,  the  total  maximum  loading  being  arranged  for 
3  KW.     The  whole  of  the  apparatus  is  balanced  on  the  three 


These  pans  are 
The  total  maximum  loading  of  each  pan 


Fig.  2. — ^BoiLiKQ  Pans  and  Steaming  Ovens. 

phases  of  the  supply  main,  and  the  pilot  lamps  of  each 
separate  piece  of  apparatus  are  painted  a  distinct  colour, 
according  to  which  phase  they  are  connected.  Three  am- 
meters, also  painted  with  the  con-esponding  phase  colours, 
are  provided  and  placed  in  a  prominent  position,  as  shown  in 
figs.  2  and  3,  so  that  the  total  loading  on  each  of  the  three 
phases  may  be  kept  under  observation,  and  the  balance  adjusted 
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accordingly.  The  electricity  supply  is  t«ken  from 
the  mains  of  the  U.D.C.,  beins:  three-phase,  50  cycles,  at 
350  volts.  The  cables  are  lead  in  throuich  ducts  under  the 
kitchen  floor,  and  terminate  in  cast-iron  pipes  running  up 
the  back  of  each  piece  of  apparatus. 


Fig.  3. — Auxiliary  Electrical  Apparatus, 


In  addition  to  the  apparatus  already  mentioned,  an  elec- 
trically-driven mincer  and  potato  peeler  are  provided,  both 
being  arranged  to  be  driven  by  the  one  motor  as  seen  in  tig.  3. 

In  conclusion,  our  thanks  ,  are  due  to  Mr.  C.  ilcKiulay 
for  supplying  the  data  set  out  above,  and  the  I'.D.C.  for  an 
opportunity  to  be  present  at  the  opening  ceremony. 


SEARCHLIGHT  EQUIPMENT  AND  OPERATION. 


By  HUGH  M.  GOODY. 


Having  considered  in  a  previons  article*  the  prin- 
cipal apparatus  and  methods  employed  in  searchlight 
work,  it  may  be  of  interest  to  deal  slightly  more 
fully  with  one  or  two  points  regarding  the  electrical 
equipment  in  use  in  an  overseas  searchlight  section, 
and  the  staff  organisation. 

Equipment. — The  generating  equipment  consists, 
on  stationarv  lights,  of  small  petrol-electric  sets  of 
the  "  .'\ster,"  "  .Simplex."  and  similar  makes  for  the 
6o-cm.  diameter  projectors,  and  of  somewhat  heavier 
sets — ■■  Keighley.'  "  Dorman,"  and  others — for  the 
90  and  i20-cm.  diameter  lights.  Up  to  the  early 
part  of  last  year  these  stationarj^  sets — sometimes 
of  quite  unwieldy  design — were  extensively  em- 
ployed for  mobile  work  also,  but  when,  in  March, 
we  were  compelled  to  retreat  in  various  sectors,  the 
disadvantages  of  such  heavy  plant  within  compara- 
tively short  distances  of  the  line  became  overwhelm- 
ingly evident.  Subsequent  to  that  date,  therefore, 
nearly  all  mobile  sections  were  fitted  out  with  proper 
mobile  equipments.  These  consisted  of  either  "  Til- 
ling-Stevens  "  or  "Dennis-Stevens"  petrol-electric 
lorries.  These  lorries  not  only  provide  the  power 
for  the  light,  but  when  on  the  move  carry  the  pro- 
jector and  crew,  together  with  their  kit  and  gear. 
The  interior  of  the  lorry  is  fitted  up  with  a  switch- 
board carrying  a  main  switch,  ammeter,  voltmeter, 
and  suitable  fuses.  Alongside  the  switchboard 
is  mounted  a  substitutional'  resistance  which  provides 
a  load  when  the  arc  is  not  in  use.  An  automatic 
cut-out  is  fitted  on  the  switchboard,  so  that  as  soon 
as  the  arc  is  struck  the  resistance  is  cut  out  of  cir- 


cuit.    The  voltage  at  the  switchboard  terminals  is 
kept  as  near  80  volts  as  possible. 

The  lorry  and  the  projector  emplacement  are 
usually  some  200  yards  apart,  to  prevent  the  noise 
of  the  engine  interfering  with  the  work  of  the  lamp 
crew,  and  to  trans- 
mit the  current  to 
the  projector  about 
250  yards  of  C.T.S. 
cable  is  provided. 
This  is  so  arranged 
that  there  is  a  volt- 
age drop  of  20  volts 
between  the  two 
points,  giving  a  pres- 
sure at  the  lamp  ter- 
minals of  60  volts. 
The  resistance  of  the 
cable  provides  the 
necessary  steadying 
resistance  for  the  arc 
circuit. 

In  the  projector 
emplacement  is  a 
switchboard  fitted 
with  voltmeter,  am- 
meter, and  switch. 
The  arc  of  a  90-cm. 
diameter  projector  is 
usually  run  at  60 
volts  and  120  am- 
peres are  main- 
tained. Careful  ad- 
justment of  the  car- 
bons before  dark  is  essential,  so  that  there  shall 
be  no  unsteadiness  or  flickering  of  the  arc  while  in 
action.  The  lamp  must  also  be  focused,  at  anv  rate 
after  each  alteration  of  the  carbons,  to  ensure  that 
the  positive  crater  is  exactly  at  the  focal  point  of 
the  mirror;  otherwise,  of  course,  the  beam  will  not 
be  para*llel. 

A  very  important  consideration  involved  in  the 
arc-length  is  the  shadow  cone  cast  by  the  negative 
carbon,  and  it  is  necessary,  if  the  best  results  are  to 
be  obtained,  that  this  shadow  cone  shall  be  kept  at 
its  minimum  value. 

Theoretically,  of  course,  to  give  a  parallel  beam, 
the  light  must  be  a  "  point  source."  This  is,  natur- 
ally, not  a  practicable  possibility,  even  if  the  source 
be  considered  as  the  positive  crater,  and  much  less 
.so  when  it  is  remembered  that  the  whole  of  the  arc 
is  to  some  extent  an  illuminant.     The  result  is  that 
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quite  a  large  proportion  of  the  rays  reflected  by  the 
mirror  are  divergent  instead  of  parallel.  These 
rays  are  thrown  on  to  the  inside  of  the  projector 
barrel,  and  reflected  thence  out  through  the  front 
screen.  They  evidence  themselves  as  a  widely 
diverging  cone  of  light  apart  from  the  main  beam, 
lighting  up  the  ground  around  the  projector.  It 
will  be  imderstood  that  this  is  very  undesirable,  and 
several  methods  have  been  adopted  to  prevent  its 
occurrence.  The  latest  and  most  successful  con- 
sists of  a  number  of  concentric  rings  of  sheet  iron 
arranged  outside  the  front  screen  of  the  projector. 
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The  number,  diameter,  and  depth  of  these  concen- 
tric rings  are  so  arranged  that  no  ray  except  a 
parallel  one  can  pass  through  them. 

The  telephones  in  use  for  searchlight  work  are  of 
several  types.  For  local  work,  such  as  communica- 
tion between  the  spotters  and  the  projector  con- 
troller, a  combined  "  buzzer  "  and  speaking  set  is 
often  used,  but  for  other  work,  ringing  sets  of 
various  types  are  employed. 

For  front-line  defences,  insulated  ground  lines 
,  are  generally  used,  and  provide  plenty  of  work  for 
the  would-be  fault-finder.  Since  these  lines  are  laid 
across  streams,  hedges,  bridges,  on  poles  over 
roads,  and  so  on,  and  since,  moreover,  "  faults  "' 
always  seem  to  occur  at  night,  the  man  who  is 
chosen  to  repair  searchlight  telephone  lines  does 
not  usually  consider  himself  lucky.  A  lineman  has 
a  little  better  time  in  back  areas,  where  overhead 
lines  are  in  use,  since  here,  even  in  the  dark,  he  can, 
with  the  aid  of  a  torch,  usually  localise  any  breaks  or 
shorts.  If,  however,  this  back  area  happens  to  be 
under  shell  fire,  overhead  lines  may  prove  a  source 
of  considerable  trouble.  It  is  really  marvellous  what 
a  number  of  faults  will  be  caused  by  a  comparatively 
small  amount  of  shelling.  Of  course,  much  of  the 
damage  is  due  to  the  force  of  explosions  in  the 
neighbourhood  of  the  wires,  but  it  is  surprising  how 
often  poles  and  wires  are  actually  hit  by  flying  par- 
ticles; being  such  relatively  small  things,  one  would 
have  thought  they  would  surely  have  been  missed.- 
However,  better  damaged  telephone  lines  and  ^oles 
than  other  things ! 

Organisation.— The  unit  of  the  searchlight  per- 
sonnel on  anti-aircraft  work  of  the  Royal  Engineers 
is  the  section  which  may  consist  of  either  20  or  28 
members,  according  as  it  is  responsible  for  the 
operation  of  two  or  three  Hghts.  The  crew  of  a 
"  light "  consists  normally  of  eight  men,  two  of 
whom  are  N.C.O.'s.  For  the  section  there  are  in 
addition  an  officer,  batman,  A.S.C.  driver,  and  a 
staff-sergeant  mechanist;  the  duties  of  the  last  are 
purely  technical.  The  discipline  and  organisation 
of  the  section  are  in  the  hands  of  the  two  (or  three) 
N.C.O.'s  in  charge  of  the  lights,  the  senior  of  whom 
is  a  sergeant. 

The  control  of  these  units  for  fighting  purposes 
IS  guided  by  two  main  principles.  If  the  anti-air- 
craft defence  of  some  base  town,  ammunition  dump, 
railway  works,  or  other  important  point  is  in  con- 
templation, it  is  usual  to  adopt  what  is  termed  tlie 
■■  group  "  system.  Here,  all  searchlight  stations  are 
connected  telephonically— generally'  bv  overhead 
lines— to  the  anti-aircra'ft  gun  stations' with  which 
they  are  co-operating.  These  gun  stations  are  in 
turn  connected  to  "control"  headquarters,  which 
usually  coincides  with  the  battery  headquarters  of 
the  artillery.  The  "controls"  can,  of  coiu-se,  be 
connected  to  any  point  on  the  army  telephone  sys- 
tem, so  that  a  complete  system  of  communication 
is  established.  By  this  means,  warnings  and  orders 
can  be  transmitted  from  one  A. A.  station  to  another, 
no  matter  how  distant  from  one  another  they  may 
be,  and  the  general  policy  is  for  front-line  defence's 
to  warn  all  the  rear  defences  over  which  enemy  air- 
craft would  be  likely  to  pass.  Notwithstanding  this, 
a  constant  look-out  is  kept  by  each  station  individu- 
ally, the  crew  of  eight  men  performing  this  duty,  as 
well  as  providing  three  men  for  duty  on  the  generat- 
mg  set,  throughout  the  night. 

For  front-line  defence,  each  station  is  usually  en- 
tirely mdependent,  though  local  telephone  'com- 
munication with  the  gun  station  may  be  provided 
by  means  of  insulated  ground  lines  in  cases  where 
the  conditions  allow  of  it.  In  anything  approaching 
mobile  warfare,  however,  telephonic  communication 
of  any  kind  is  very  difficult,  and  local  communication 
is  usually  provided  by  means  of  "runners." 

The  two  problems  which  confront  the  searchlight 
operator  are.  first,  to  locate,  and  then  to  hold  "his 
"  target."     By  constant  application  a  man  may  be- 


come very  efficient  at  locating  aircraft  without  any 
external  aid;  two  main  devices  are,  however,  now 
in  use  to  aid  the  naked  eye  and  ear,  the  tirst  being 
specially  arranged  binoculars,  and  the  second  an 
apparatus  termed  a  "'  sound  locator."  The  first  of 
these  is  designed  for  use  on  moonlight  or  starlight 
nights,  when  it  has  been  proved  that,  by  the  use  of 
ordinary  binoculars  it  is  quite  possible  to  discern 
aircraft  without  any  artificial  illumination.  The 
difliculty,  however,  has  been  that,  to  direct  the 
searchlight  beam  on  to  the  right  spot,  the  eyes  have 
to  be  taken  away  from  the  binoculars,  and  the  target 
is  consequently  lost.  To  overcome  this,  the  binocu- 
lars are  mounted  on  a  post  on  a  level  with  the 
operator's  eyes.  These  binoculars  are  free  to  rotate 
on  either  a  horizontal  or  a  vertical  axis,  and  attached 
to  them  is  an  open  sight  as  well  as  two  pointers;  the 
latter,  in  conjunction  with  two  graduated  scales, 
give  horizontal  and  vertical  readings  in  degrees. 
A  "  reader  "  accompanies  the  spotter,  and  directs 
the  beam  either  bv  means  of  the  sight  or  by  calling 
out  bearings  and  elevations. 

The  "  sound  locator  "  consists  of  four  trumpets, 
two  in  line  vertically  and  two  in  line  horizontally. 
To  understand  the  action  of  these  it  is  necessary  to 
appreciate  to  some  extent  the  operation  of  the 
human  "  sound  locator."  If  a  sound  is  coming 
from  the  north,  and  the  head  is  turned,  say,  east, 
the  sound  waves  emanating  from  the  source  of  sound 
will  not  reach  the  two  ears  exactly  simultaneously ; 
in  this  case  they  will  reach  the  left  ear  slightly  earlier 
than  the  right;  this  is  not  the  whole  theory,  but  will 
serve  our  purpose.  To  locate  the  source  of  sound, 
the  natural  action  is  to  turn  the  head  slowly  to  the 
left  until  a  perfect  balance  is  obtained.  Our  per- 
ception of  vertical  differences — i.e.,  whether  the 
sound  is  at  an  angle  of,  say,  15  deg.,  or  one  of  Oo 
deg. — is  much  less  acute,  but  it  is  effected  by  a  simi- 
lar balance  in  reference  to  the  bones  of  the  head. 
The  four  trumpets  in  a  sound  locator  merely  mag- 
nify these  differences,  and  so  enable  a  greater  degree 
of  accuracy  to  be  obtained.  Officially  they  work  to 
an  accuracy  of  3  deg.  or  less,  though  much  depends 
on  the  operators,  of  whom  there  is  one  to  each  pair 
of  trumpets.  Here  again,  it  is  observable  that 
better  results  are  obtainable  in  a  horizontal  plain- 
than  vertically.  It  will  be  obvious  that  the  point 
located  by  this  means  is  the  point  from  which  the 
sound  emanated,  and  to  locate  the  actual  aeroplane- 
allowances  must  be  made  for  the  speed  and  direction 
of  its  flight. 

(_)nce  the  target  has  been  located  Ijy  the  spotters, 
the  problem  is  then  to  hold  it,  and  to  do  this  it  is 
necessary  that  it  shall  be  constantly  visible  to  the 
projector  controller.  With  the  "  bar  "  type  of 
control  referred  to  in  a  previous  article,  the  operator 
is  some  12  ft.  from  the  projector  itself,  and  it  has 
been  found  that  with  the  target  at  normal  distances, 
the  angle  between  his  line  of  sight  and  the  line  of 
the  beam  is  sufficient  to  enable  him  to  see  the  target 
if  it  is  kept  on  the  "  near  "  edge  of  the  beam;  that 
is  to  say,  since  he  is  on  the  right-hand  side  of  the 
projector,  the  target  must  also  be  kept  on  the  right- 
hand  edge  of  the  circle  of  liglit.  If  the  'plane  is 
travelling,  to  the  left  and  tending  to  enter  the  field 
of  illumination,  this  is  a  comparatively  easy  matter, 
but  if  the  machine  is  travelling  to  the  right  and 
tending  to  leave  the  field  of  light,  the  utmost  skill 
is  necessary  to  hold  it  in  this  position  without  losing 
it.  The  projector  controller  is  provided  with  a 
telescope  fitted  to  his  control  bar,  to  aid  him  in 
picking  up  and  holding  targets. 

The  methods  of  searching  and  holding  given  abo\  e 
apply  to  searchlights  when  used  in  conjunction  with 
A. A.  artillery,  but  lately  searchlights  have  bee-n 
much  used  as  an  aid  to  defensive  aircraft  patrols. 
For  this  purpose  a  constant  patrol  of  small  fighting 
'planes  is  maintained,  and  the  lights  in  conjunction 
with  which  they  are  operating  are  arranged  in 
groups  of  three.     Several  lines  of  searchlights  are 
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used,  and  on  hearing  enemy  aircraft,  the  front  hne 
opens  out,  and,  by  means  of  the  sound  locator, 
"  lays  "  on  the  sound  as  accurately  as  possible. 
Each  small  group  of  three  lights  arranged  triangu- 
larly, endeavours  to  indicate  as  correctly  as  possible 
the  position  of  the  enemy  aircraft,  but  makes  no 
special  effort  to  pick  them  up  with  the  beam.  When 
the  defensive  planes  have,  by  means  of  the  directing 
searchlight  beams,  located  the  enemy  aircraft,  a 
prearranged  signal  is  given,  on  seeing  which  all 
lights  except  those  which  would  illiuninate  the  target 
from  the  front  either  shut  down  or  get  to  work  on 
some  other  target.  In  the  event  of  the  target  not 
having  been  located  before  it  has  passed  over  the 
front-line  lights,  the  second  line  takes  on  the  duty 
of  indicating  the  position  of  the  enemy  aircraft,  while 
the  front  line  is  at  liberty  to  "  search  "  in  the  ordi- 
nary way. 

A  recent  innovation  in  searchlight  equipment  is 
the  machine  gun,  which  is  mount€(^  on  the  control 
bar  near  the  projector.  This  is  provided  as  a  de- 
fence against  the  fighting  planes  which  accompany 
enemy  bombing  squadrons,  and  whose  duty  it  is  to 
give  special  attention  to  A. A.  guns  and  lights. 
This  gim  is  of  little  use,  however,  mounted  on  the 
control  bar  as  it  is,  if  the  enemy  planes  come  very 


low,  since  it  cannot  be  moved  independently  of  the 
projector,  and  the  projector  controller  I2  ft.  away 
cannot  move  the  projector  and  gun  round  fast 
enough  to  keep  pace  with  the  aircraft.  Neverthe- 
less the  Lewis  gun  is  a  very  acceptable  possession 
for  a  searchlight  crew,  who  are  otherwise  defence- 
less. 

All  times  and  observations  are  carefully  recorded 
by  the  telephonist,  and  essential  reports  are  made 
over  the  telephone  to  "  control  "  from  time  to  time. 
The  records  of  bearings  and  elevations,  taken  in 
conjunction  with  approximate  estimates  of  the 
height  of  the  planes,  enable  a  track  chart  to  be 
plotted  of  the  course  of  the  aircraft.  In  this  way 
fairly  reliable  data  are  arrived  at  with  regard  to 
methods  and  objects  of  attack,  and  the  whole  de- 
fensive system  can  be  kept  up  to  date  and  capable  of 
coping  w-ith  any  fresh  developments  on  the  part  of 
the  enemy. 

With  regular  tours  of  duty,  frequent  "alarms," 
telephone  systems  and  plant  to  maintain  during  the 
daytime,  to  say  nothing  of  fresh  emplacements  to 
dig  as  the  light  is  moved  about,  it  will  be  seen  that 
the  time  of  a  searchlight  crew  is  amply  occupied, 
and  that  everything  is  done  to  render  the  system  of 
anti-aircraft  defence  as  efficient  as  possible.  » 


NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 


Readers  are  invited  to  mbmit  particulars  of  new  or  improved  devices  and  apparatus,  which  vyill  he  jniblkhed  if 

considered  of  sufficient  interest. 


Electric  Valve^Closing  Apparatus. 

Messrs.  Thacker,  Bell  &  Co.,  Did.,  of  44,  Leadenhall  Street, 
E.G.  3,  are  introducing  an  electric  valve-closing  device 
patented  by  Mr.  James  Tate,  of  Bradford,  which  effects  its 
purpose  by  a  verj-  simple  method.  It  is  intended  to  enable 
engines,  turbines  (steam  or  water),  and  other  motors  to  be 
stopped  instantly  at  ■svill,  from  any  distance,  or  automatically, 
in  case  of  over-speed,  at  the  same  time  destroying  the  vacuum 
of  a  steam  engine  to  prevent  water  from  backing  up  to  the 
cylinders. 

In  applying  the  device  to  an  engine,  the  -wheel,  spindle,  and 
cover  of  ihe  stop  valve  are  replaced  by  a  new  wheel,  spindle, 
and 'cover,  with  which  is  combined  the  stop  apparatus.  This 
ixjnsists  of  a  powerful  spring,  controlled  by  an  electrically 
operated   pawl;   when  the  stop  valve  is  opened,  the  spring 


The  appara.tU5,  which  is  illustrated  in  fig.  1,  thus  provides 
for  the  quick  stopping  of  the  engine  in  case  of  emergency, 
saving  life  or  preventing  per.sonal  injury,  as  well  as  avoiding 
damage  to  machinery  through  accident  or  overspeed,  secures 
the  safety  of  the  engine  and  reduces  the  insui'ance  premium 
thereon,  and  protects  the  owner  against  the  operation  of  the 
Employers'  Liabihty  Act.  A  small  primary  battei-y  suffices 
to  actuate  the  device. 

New  Fiat  Electric  Generator  and  Motor  Starter. 

Advantage  was  taken  of  the  Lyons  Sample  Fair,  which 
opened  on  March  1st,  to  present  to  the  pubhc  the  first  of 
the  Fiat  cars  buOt  in  accordance  with  the  post-war  pro- 
-gramme.    This  model,  officially  known  as  Model  501,  is  rated 


Fig.  1.— Tate's  Electi;ii  I'E. 

A,  apparatus  attached  to  stop  vu    .  i  'itnt  air  valve; 

c,  auxiliary  governors;  d,  open  push  for  daily  use;  e,  safety 
push  for  use  in  workrooms ;  F  f  f,  Leclanche  battery  and 
wiring. 

coiled  round  the  spindle  is  put  under  tension  just  as  a  watch 
)ji  wound  up,  and  by  pressing  a  button  which  doses  the  circuit 
of  an  electromagnet,  the  spring  can  be  released,  closing  the 
valve.  A  pair  of  small  governors,  driven  from  the  main  .-haft, 
■'ffects  the  same  operation  automatically  in  the  event  of  the 
t-peed  becoming  excessive.  An  air  valve,  connected  to  the 
condenser  by  tubing,  and  to  the  engine  side  of  the  stop 
^alve,  Hmultaneously  opens  automatically,  admitting  nir  to 
th*i  condenser,  and  thne  destroying  Hie  vacnum. 


Fig.  2. — Valve  Side  of  New  Fmt  12-16-h.p.  Engine,  showing 
Neat  Mounting  of  Electeic  Generator  and  Starting  Motor. 


at  12-16  H.P.,  and  is  a.  hght  car  supplied  complete  with  elec- 
tric hghting  and  starting,  and  all  acoessorie.^.  A  new  feature 
i.=;  the  adoption  of  a  silent  chain  for  diiving  the  camshaft  and 
the  electric  generator.  This  chain  passes  round  the  camshaft 
and  the  electric-g;enerator  pinions,  ar\<\  can  he  adjusted  in  a. 
very  simple  and  ingenious  manner  bv  the  latter.  The  elec 
trio  generator,  which  is  of  circular  section,  and  has  its  shaft 
mounted  eccentrically,  is  received  in  an  ^extension  of  the 
crankchamber,  and  passes  through  this  into  the  timing-gear 
housing.  By  turning  the  generator  in  its  housing,  the  chain 
i-:in  be  adjusted,  and  in  order  li->  make  this  MdjustmeBt 
iccuntte  aud  sunple^  a  wonn  atid   screw  control   is   prnvidcd. 
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qe  shown  m  fig.  2.  White  the  ciunshaft  is  driven  by  chain, 
*he  Fiat  engineers  have  retained  the  transverse  shaft  for  th« 
magneto  and  water  pump.  Thia  gives  complete  accessibility, 
for  the  magneto  distributor  and  breaker  box  are  outwards. 
The  whole  of  the  electrical  eet  used  on  this  cai-  is  built  in 
the  Fiat  factory.  The  equipment  eompri.ses  the  positively 
driven  electric  generator,  an  electric  motor  placed  on  the 
Wt-hand  side  erf  the  engine  base  chamber,  and  having  a, 
sliding  pinion  engaging  with  a  ring  gear  on  the  flywheel,  a 
battery  carried  in  a  box  on  the  frame,  and  he^id,  side,  dash, 
and  tail  lamps.  Staiiing  the  engine  is  effected  ."simply  by 
pressing  a  button  on  the  dashboard.  The  details  of  the 
electrical  system  have  receivod  very  careful  attention,  all  the 
olerlric  wires  being  carried  in  metal  conduits. 

Elmbank   Electrical  Specialities. 

\\c  have  received  from  Mes.sirs.  James  Allan.  Sf.m;..  it  Son. 
Ltd.,  of  F.luibaDk  Foundry,  Glasgow,  a.  catalogue  illustrating 
electrical  heating  appaj'atus  designed  on  novel  and  efficient 
lines.  The  adaptable  one-unit  fire  (Robinson's  patent)  should 
prove  a  most  useful  and  convenient  device.  In  fig.  3  the  fire 
18  arranged  as  a  grill  or  toaster;  in  fi^.  4  it  is  shown  as  a 
radiator  for  warming  a  room ;  while  in  such  a  position  aa 
eeen  in  fig.  5  it  will  boO  or  fry.  The  fitting  has  an  electro- 
plated copper  finish,  and  is  complete,  including  6  ft.  of 
flexible  cable. 

With  regard  to  the  hot-water  warming  apparatus  seen  in 
fig.  6,  this  consists  of  an  electric  boiler  with  one  "  Gloworm  " 
element  of  1-nnit  capacity  connected  io  thi-ee  6-ft.  lengths 
of  2-in.  cast-iron  hot-vt-ater  pipes  with  a  3-way  branch  siphon 
which  allows  for  filling  and  expansion.  Thia  boiler  is  suit- 
able for  connecting  to  either  pipes  or  radiators.  It  JB  sup- 
plied with  either  flow  or  return  tappings  for  screwed  pipes  oi' 
sockets  for  caulked  joints. 

The  "  Gloworm  "  immei-sion  heater  fiT  'ise  with  the  above 


THE     ELECTRICAL     DEVELOPMENT 
ASSOCIATION. 

We  give  liolow  particulars  of  the  constitution  and  objects  of  th« 
Electrical  Development  Association,  which  has  l)een  established  to 
promot*'  ireneral  propatranda  and  publicity  for  the  beneKt  of  the 
electriciil  iniiustry  as  a  whole.  In  December,  11117,  the  President 
of  the  Institution  of  Kloctrical  lOngrineers,  Mr.  C.  H.  Wordingham. 
realisinp:  the  necessity  for  snob  an  orfriinisation,  called  a  meeting 
of  the  representatives  of  all  sei^tiong  of  the  iniiustry,  to  consider  J 
the  matter.  A  Committee  was  formed  to  carry  out  the  preliminaryl 
work,  consistinj;  of  the  following  members,  representing  the  bodi««^ 
named  : — 


Institution  of  Klectrioal  Engi- 
neers. 


British   Electrical    and     Allied 
.Manufacturers"  Association. 


The  Incorporated  Municipal 
Electrical  Association. 

Conference  ox  Chie*  Officials 
of  London  Electric  Supply 
Companies. 

The  Incorporated  Association 
of  Electric  Power  Companies. 

Electrical  Contractors'  .Associa- 
tion. 

Cable  Makers  Association. 


Messrs.  C.  H.  Wordinprhani, 
W.  A.  Chamen,  and  W.  A 
Gillott. 

Messrs.  C.  0.  Bastian,  C.  R. 
Belling,  A.  F.  Berry,  T.  Clif- 
ford Palmer,  D.  N.  Dunlop, 
and  F.  H.  Williams. 

Messrs.  F.  Allen,  J.  H.  Bowden 
J.  Christie,  A.  C.  Cramb,  S.  E. 
Fedden,  and  E.  E.  Hoadley. 

Messrs.  R.  S.  Downe  and  K.  .1 
Walker. 

Messrs.  E.  T.  Kuthven-Mnrray 
and  W.  B.  Woodhouse. 

Messrs.  Duncan  Watson  and 
Rashleigh  Phipps. 

Mr.  LI.  B.  Atkinson, 


From  this  body  an  Executive  Committee  was  formed,  comprising 
Mr.  A.  V.  Berry  fchairman ),  Mr.  P.  N.  Dunlop  (vice-chairman),  Mr, 


Fig. 


Fig.  4. 
Robi.nson'.s   .\daptable  One-unit  Fire. 


Fig.  5. 


boiler  has  been  designed  to  work  within  a  metal  tube  with- 
out danger  of  the  re.',istance  ribbon  coming  in  contact  with 
the  tube.  There  is  therefore  no  necessity  for  placing  hea.t- 
resisting  material  over  the  heating  ribbon  for  insiilating  pur- 
poses. Single  or  three  vailing  degrees  of  heat  ;U'e  given ; 
the  heat  operating  on  the  metal  tube  whidh  readily  transmits 
it  to  the  water  on  its  outer  surface.  The  body  of  the  element 
is  made    of    glazed    heat-withstanding    and    non-hygroscopic 
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Fig.   6. — Hot-watek   Warming   Apparatds. 

porcelain.  The  tube  is  made  a  fixture  in  the  tank,  with  one 
end  open  to  admit  the  heating  element.  The  flanged  end  of 
the  latter  closes  up  the  aperture;  the  terminal  connections 
:u-e  outside  this  flanged  piece,  and  a  thi'eaded  porcelain  cap 
protects  the  tenninals.  The  sectional  con.struction  of  the 
element  enables  it  to  be  made  up  in  various  lengths,  the 
whole  of  the  parts  being  securely  held  together  by  a  bolt 
through  the  centre.  The  design  and  construction  of  "  Glo- 
wonn  "  elements  enable  them  to  be  used  for  a  large  variety 
of  industrial  purposes. 


London's     New    County    Hall. — The    London    County 

Council   has   decided   to   proceed    immpdiatflly   with    the  work  of 
finishing  the  new  County  Hall. 


A.  C.  Cramb,  Mr.  R.  S.  Downe,  Mr.  E.  T.  Ruthven-JIurray,  Mr. 
Duncan  Watson,  Mr.  F.  H.  Williams,  Mr.  W.  A.  Gillott.  and  Mr. 
LI.  B.  Atkinson. 

The  industrj-  has  been  approached  through  the  v.arious  institu- 
tions or  associations  by  their  representatives  on  the  Committee,  in 
orderto  obtain  subscriptions  to  an  initial  fund  :  these  endeavours  have 
met  with  success,  and  sufficient  support  to  the  scheme  has  already  been 
given  to  justify  the  Committee  in  incorporating  the  Association. 
It  is  intended  to  establish  and  incorporate  the  Association  under 
the  name  of  "The  Electrical  Development  Association,"  and  offices 
will  be  taken  in  a  central  position  in  London. 

The  primary  objects  of  the  Association  are  to  encourage 
engineers,  architects,  buUders.  tec,  and  to  educate  the  public 
generally,  to  make  the  |f ullest  possible  use  of  electricity ;  to 
collect,  co-ordinate,  and  distribute  data  of  interest  to  members 
of  the  Association. 

The  Association  will  work  through  its  Executive  Committee, 
which  will  be  composed  of  representatives  of  the  Institutions  or 
Associations  named  above,  and  others  who  may  be  identified  with 
any  branch  of  the  electrical  industry. 

Members  of  the  Association  will  consist  only  of  those  interested 
in  the  manufacture  of  electrical  plant  or  apparatus,  supply  autho- 
rities, and  installation  contractors. 

The  revenue  of  the  Association  will  be  derived  from  each 
contributing'  section  of  the  industry  in  a  manner  most  suitable  to 
the  constitution  of  such  section — «.</.,  by  donations,  subscriptions, 
sale  of  pamphlets  or  other  propaganda  matter,  ttc.  A  complete 
range  of  posters,  pamphlets,  and  literature  will  be  available  for 
distribution  either  by  the  members  themselves  or  by  the  Associa- 
tion. 

It  is  evident,  from  the  success  already  achieved,  that  a  oonceh- 
trated  and  determined  effort  only  is  needed  to  replace  by  electrical 
methods  the  older  services  for  industrial  and  domestic  purposes. 
This  is  the  main  object  of  the  Electrical  Development  Association. 
By  the  cordial  and  enthusiastic  co-operation  of  all  sections  of  the 
electrical  industry  its  position  can  be  greatly  strengthened, 
resulting  in  a  considerable  increase  in  the  volume  of  business  in  all 
branches  of  electrical  trade. 
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As  stated  in  our  leading  article  last  week,  Mr.  .F.  W.  Beauchamp 
has  been  appointed  Director  of  Development,  and  under  his  able 
"uidance  we  anticipate  that  valuable  results  will  be  obtained,  when 
the  orsjanisation  of  the  Association  has  been  completed  and  the 
machinery  has  been  prot  into  working  order. 


THE  CORROSION  OF  CONDENSER  TUBES. 


1  w;T  ni  of  the  l-iejiort  to  the  Corrosion  Cominittee  of  tlm 
lu.stitute  of  Metals,  by  Dr.  GuY  D.  Bengough  and  Dr.  O.  F. 
JLuDSON,  doiils  %vith  the  subject  of  corrosion  under  practical 
tunditious  ;is  it  ;ii|>(X'ars  to  the  authors.  They  express  the 
■^iow  that  corrobiw  attadi  on  condenKcr  tubes  is  more  diverse 
ill  chai-aoter  and  complicated  in  nature  than  has  been  gener- 
ally supixiserf.  The  first  action  is  one  of  chemical  oxidation, 
and  secondary  .-ictions  aro  of  great  importance.  No  one  single 
remedy  is  likeh  to  bo  found  effective  foi-  all  the  tUfferent 
kinds  of  atta<'k  which  nc«ur  in  practice.  The  natm-e  of  the 
tube  used  and  the  protective  measures  cho&en  should  be 
dejieiident  on  the  partiruJa.r  set  iif  condition.s. 

The  following  is  a  set  of  condition.^  under  which  a  70 :  30 
hriss  ooodenM'r  tube  ^bould  have  a  minimum  life  of  twenty 

ri)  Only  clear  water  to  cDtcr  the  tubes,  or  water  whicJi 
^\  ill  not  deposit   suspended  matter. 

(6)  The  water  must  be  free  from  gases  in  suspension,  and 
must  not  ciiutaiu  more  tlian  the  noiTnal  anaount  of  air  in 
^ilution . 

(o)  The  water  mus-t  be  neutral  or  not  more  than  very 
hUghtly  alkaline.  It  must  be  free  from  ammonia  and  certain 
other  -wpecially  harmful  substances,  which  are,  however,  of 
compajutively  I'a.ro  occurrence  in  technical  waters. 

id)  The  temperature  of  the  cooling  water  in  tho  hottest 
jiHTt  of  the  condenaex  should  not  exceed  35  deg.  C. 

(p)  The  velocity  of  the  water  should  be  about  5  or  6  ft.  per 
second. 

(/)  The  s-team  should  lie  properly  distributed  in  the  con- 
ilonser,  according  to  the  liest  modern  practice. 

A  water  supply  which  varie.';  considerably  in  composition 
■  at  different  times  of  the  .war  involves  si^ecial  problems  and 
^-inxi.st  bo  excluded  from   the  above  statement  at  preseJit. 

In  pniotioe  tubes  fail  sooner  than  the  period  staticd,  becautse 
I  ho  normaJ  slow  roughening  of  tha  tube  by  chemical  oxida- 
tion is  locallx'  si>eeded  up  by  factors  which  are  for  the  most 
)>art  independent  of  the  tube.  A  preliminary  attempt  is 
made  to  gather  the  more  important  of  these  factors  into  a 


tabular  statement,  which  is  given  below.  Ln  practice  faiotor.s 
set  out  sepajately  in  the  table  may  act  jointly.  Causes  "f 
coiTosion  are  not  axi-anged  in  the  table  in  order  of  importance, 
since  this  order  varies  in  different  types  of  installation.  The 
effect  of  water  velocity  on  the  rate  of  corrosion  varies  with 
the  nature  of  corrosion. 

The  effect  of  the  presence  of  a  scale  on  the  rate  of  corrosion 
is  considered  to  be  of  gi'6a.t  importance.  Of  the  substances 
that  commonly  occur  in  scale,  calcium  carbonate  is  one  of 
the  most  importaint.  Its  effect  varies  with  its  physical  con- 
dition. It  may  exert  almost  any  kind  of  effect,  from  a  cxm- 
siderable  degree  of  protection  to  a  serious  attack. 

Some  obsciwations  are  described  on  the  effect  of  a  form 
of  electrolytic  protection  (the  Cumberland  process)  at  the 
Southwick  ipower  station  of  the  Brighton  Corporation,  whidi 
is  under  the  charge  of  Mr.  J.  Chris-tie.  who  has  placed  many 
facilities  at  the  authors'  disixisal.  The  conclusion  is  reacheil 
that  the  process  ensTU-es  a  prolonged  life  for  the  tubes  under 
Southwick  conditions,  provided  that  it  is  apphed  to  ne\\ 
tubes,  i.e.,  to  tubes  that  have  not  begun  to  corrode  before  the 
process  is  put  in  operation.  The  process  should  be  apphed  con 
tinuously  and  not  intermittently.  The  authors  consider  that 
the  thin  uniform  scale  which  is  maintained  on  the  tubes  by 
the  process  is  an  important  factor  in  preventing  serious  cor- 
rosion. One  of  the  important  functions  of  the  scale  is  to 
prevent  contact  between  the  tubes  and  hannful  deposits  and 
products  of  corrosion:  in  addition,  it  slrnvs  down,  but  does 
not  entirely  prevent,  the  general  oxidation  of  the  tubes.  The 
authors  consider  that  further  evidence  is  necessary  before 
the  vailue  of  the  process  can  be  estimated  as  regards  preven- 
tion of  corrosion  in  certain  types  of  water  other  than  sea- 
water.  Other  possible  methods  of  protection  are  briefly 
considered,  and  a,  preliminary  account  is  given  of  a  pre-oxidip- 
ing  process  for  reducing  the  ra.te  of  corrosion. 


Hydro-electric  Work  In  Italy. — The  ueed  for  finding 
employment  for  discharged  soldiers  and  others  has  induced 
the  Italian  Government  to  set  aside  a.  milliard  lire  for  the 
execution  of  puhUc  works,  the  principal  of  which  are  hydro- 
electric installations.  The  increase  of  the  subsidies  to  rail- 
ways and  tramways  has  also  been  decided  upon.  wbUe  finan 
ciai  assistance  will  be  granted  to  construction  finns  to  com- 
pleti^  conti'acts  under  way.  As  an  illustration  of  the  progre.'*^ 
made  in  the  development  of  the  country's  water-power 
resources,  it  is  observeil  that  concessions  have  in  recent 
mouths  been  made  to  the  extent  of  500,000  h.p.  for  industrial 
IHuposes.  and  more  are  to  follow.  The  employment  of  water 
power  will  be  stimulated  in  every  possible  way,  and  capitalists 
are  asked  to  help  the  GoYemment  in  this  work. 


C.vusES  01''  Condensi.;h  Tube  and  Fbrhui-k  Corkosion.     (Water  side  oxly  considered.; 


Cause. 


\.  Foreign  hodiea  car- 
ried in  and  accu- 
mulation of  pro- 
ducts. 


B.  Acid  or  other  bad 
or  variable  water 
supply. 


'^'G.  Temperature   in    con- 
denser too  high. 

D.  Undue  aeration. 


E.  Unsuitable     composi- 
tion of  tubes. 


V.  Defective    i«i<-king   of 
tubes.  ' 


/ 
■    Physical!:      bad     sur-  | 
faces  of  tubos,  e.g..  \ 
bad  spills  aad  !ami-  j 
nations.  ! 

3.  Thermo   -   electric 
action  in  condenser. 

I    Too    low    water    velo- 
citv. 


How  Produced. 


Al.  By    ferric    hydrate    flakes    from 

water  ends. 
A'2.  By  ashes,  clinkers,  &c. 
A3.  By    sludge    of    sorts    in    water 

supply. 

Bl.  Some  river  supplies,  e.g.,  Tyne. 

B'2.  Some  canal  supplies,  e.g.,  ship 
canal. 

B3.  Some  well  supplies. 

B4.  Some  estuarine  supplies. 

B5.  Some  cooling  tower  arrange- 
ments. 

CI.  Hot  inlet  water,  e.g.,  tropical. 

C2.  Low  water  velocity. 

C3.  Partial  blocking  of  tubes. 

Dl.  Errors  in  pump  and  pipe-line 
arrangements. 

D2.  Eddies  near  inlet  causing  water- 
line  effect. 

El.  Zinc  or  impurities  in  too  giieat 

amount. 
E'2.  Surface  of  tube   not   sufficiently 

copper  rich. 

Fl.  In-alis  caused  by  perishing  of  the 
packing  material,  especially  in 
acid  water. 

h''2   (Collapsing  of  tub<?s. 

Foi'eign  bodies  caught  and  trapped 
v.'hich  would  otherwise  be 
swept  a.way 

j  By     steam     impinging    directly     on 
tubes,  or  being  improperly  dis^ 
tributed. 
G:i.ses  yiven  off  inside  tube  and  not 
1  immediately  sw-ept  awtiy. 


Nature  of  Action. 


Complete  corrosion. 


Complete  corrosion  and 
rapid  general  thin- 
ning. 


CI.  Dezincitication. 
C2.  Dezincification. 
03    See  A3. 
Dl.  Complete    corrosion. 

D2.  Complete    corrosion. 


El.  Varies. 

E'2.  Dezincification . 

Fl.  Varies. 

P3.  Vanes 
Complet-a  '■/vrrosl^.n 

Dezincification 


Complete  i-orVosii'in'' n^ar 
inlet  end.    .. 


How  to  be  Remedied. 


Al.  Paint   the   pipe   line   and   water 

ends.     Increase  water  velocity. 

Al,  A2,  and  A3.   If  worth  while,  trap 

the    water    supply    or    paes    it 

through  a  screen.  In  some  oases 

increase  water  velocity. 

Keep  water  supply  slightly  alkaline. 

Use  special  tubes  adapted  to  tho 

special   conditions. 


01  and  02.    Use  sjxH^ial  tubes. 

02.  Increase  water  velocity. 

03.  See  A3. 

Dl.  Remedy  air  leaks,  &c. 

D2.  SiJeoial  feiTules.  Possibly  increas- 
ing velocity  of  water  with 
modified  design  of  water  end. 

El.  In  manufacturing. 

E2.  Probably  by  attention  to  details 
of  annealing  and  pickling  dur- 
ing manufacture. 

n.  Use  good  tape  packing.  Red  lead 
is  sometimes  useful  to  prevent 
leakage. 

F'2  Do  not  crush  tube-s  when  inwrt- 
iug  «herQ 

DiJi'tni:   manufachirw 


Only  occurs  in  condensers  of  old.  de- 
.sign  when  stea/m  is  not  properly 
di^striDuted. 
Increase  velocity  of  i^ater.     Do  not 
use.  main    condenser  for  auxi- 
liary, iniuliincry  in  port. 
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CORRESPONDENCE. 

lAU«rt  Ttctivti  hy  t«  aft»r  5  P.M.  ON  TtTESDAY  cannot  ayp»aT  vmtH 
th«  folUmiing  week.  Ccrre»ponientt  tlumld  fiynimrd  their  oommuni- 
catwm  at  the  earliett  potfible  moment.  No  Utter  con  he pvhlithed 
unlett  we  h-ave  the  writer't  name  and  addrett  in  imr  jiotxestion. 


Rotor   Currents  of  SUp°rin)$  .Motors. 

As  an  inspector  of  electrical  plant,  I  feeJ  indobbod  to 
"  Rotor  "  for  raising  this  question,  and  fully  endorse  his,  and 
alsfi  Mr.  .lones's.  remarks.  I  have  (lersonally  experienced 
much  difficulty  wheii  te-sting,  or  investigating,  motor  defects, 
and  h.ave  often  expressed  surprise  that  British  EQanufacturer.s 
should  make  no  sort  of  reference  whatever  to  rotor  volts  or 
atiipexes.  Some  even  give  very  incompleto  particulars  as  to 
stator  current,  h.p.,  and  speed,  while  usually  no  rofoieuce  is 
nia,de  to  efTicieney.  power  factor,  or  hourly  rating.  Mr.  Jones 
ii^marks  that  he  has  known  no  manufacturer  give  any  such 
data,  except  by  request;  I  have  seen  many  German  motors, 
of  A. E.G.  manufacture,  giving  very  full  and  accurate  data, 
as  to  ix)tor  amperes,  volts,  power  factor,  efficiency,  rating, 
i^c.  and  consider  it  quite  time  we  followed  yet  another 
German  example. 

N.  W.  Walker,  A.M.I. E.E. 

Sheffield,   April  12th,  1919. 


Telephone  and  Telegraph  Line  Construction. 

With  reference  to  the  above  appearing  in  this  week's  issue 
of  the  EuiCTRiCAL  Review,  I  wish  to  say  that  the  overhead 
telepuph  and  telephone  wires  from  London  to  St.  Mar- 
garet's Bay,  and  thence  by  cable,  &c.,  to  Paris,  caused  me 
much   amusement  and   astonishment  some  years  ago. 

I  have  not  been  down  to  Dover  or  St.  Margaret's  Bay  for 
many  years,  so  do  not  know  whether  this  matter  has  been 
rectified  or  not;  however,  when  I  was  last  there  all  the 
wires  were  overhead,  and  the  Post  Otfice  was  going  to  the 
t'noiTnous  expense  of  putting  all  telegraph  wires,  &c..  to 
Birmingham  and  Glasgow  underground.  I  believe  Glasgow 
and  Edinburgh  have  since  been  connected  up  in  this  way. 

The  numerous  wires  going  to  the  Continent,  with  the 
strong  winds  of  the  South  Downs,  and  the  possibiUty  of 
tampering  with  them,  esi>ecially  in  such  tunes  as  we  have 
just  passed  through,  seemed  to  me.  and  do  seem,  absolutely 
hulicrous.     We  shall  probably  be  fully  awake  some  day. 

D,  R.    Broadbent. 

London,  S.W.  1,  April  mh,  1919. 


The  E.P.E.A.  Award. 


Will  any  of  your  readers  who  are  engaged  m  power-.station 
work  be  good  enough  to  state  whether  they  actually  knov 
of  anyone  who  has. received  the  20  per  cent,  plus  ^690  award? 
In  the  district  from  which  I  write,  we  have  received  nothing 
save  specious  promises;  om-  local  committee  cannot  give  ns 
a.ny  satisfaction,  and  monotonously  stated  month  after  month 
I  hat  "  Well,  we  mui^t  get  it  next  month,"  and  that  the 
a.ward  will  have  to  be  paid,  including  1'2  months'  aireai-s. 
Xow,  Mr.  Editor,  "next  month"  is  conveniently  like  unto 
"to-morrow,"  in  that  it  never  comes;  whilst,  when  dealing 
with  an  association  absolutely  without  pluck  or  power,  there 
i.-<  no  "  will  have  to  be  paid  "  about  the  diatter  at  all.  Our 
chiefs  and  committees  reahse  this,  act  upon  it,  and  give  us — 
nothing.  The  present  attitude  of  the  E.P.E.A.  reminds  one 
very  painfully  of  the  dignified  non-committal  attitude  of  the 
jellj-fish. 

Connaught  T.   Smith. 


The  Definition  of  Electrical  Resistance. 

In  your  reviewer's  remarks  concerning  "  Electricity  and 
Magnetism  for  Engineers,"  by  Harold  Pender  (your  iiue  of 
April  11th).  he  expresses  regret  at  the  growing  custom  of 
explaining  resistance  by  reference  to  the  heat  equation  jh 
=  rEi. 

He  suggests  that  this  method  of  approaching  the  matter  is 
cJumsJer  than  that  derived  from  Ohm's  law,  but  since  resist- 
ance is  a  physical  property  of  a  conductor  by  virtue  of  which 
energy  is  dissipated  when  the  conductor  carries  a  current  of 
electricity,  I  hardly  feel  in  agreement  with  him.  It  seems 
better  for  students  to  look  on  resistance  ae  a-  physical  pro- 
perty of  a,  conductor  rather  than  as  the  ratio  of  "two  other 
elecfincal  quajitities.  .   .  .: 

One  surely  should  not  expect  this  view  of  resistance  v> 
lead  to  such  errors  of  -definition  as  that  pointed  out  in  the 
review  of  the  book,  remembering  that.  Joule's  law  is  suscep- 
tible of  simple  experimental  demonstration  wdag  given  con- 
ductors. 

As  this  question  of  the  best  method  of  presenting  this 
matter  to  the  student  may  be  of  interest  to  both  students 
and  teachers,  your  reviewer  may  feel  vnlKng  to  ea.v  more 
about  it. 

Charles   H,   Wright. 

Glasgow,  April  l<jfh.  1919. 


LEGAL. 

liNWLN  I).  Arnold  &.  Sons. 
In  the  Gity  of  London  Court,  on  April  15th,  before  Sir  John 
Paget,  Bart.,  K.C.,  Deputy  Judge,  Mr.  Frank  J.  Unwin, 
electrician,  trading  as  F.  J.  Unwm  &  Co.,  6,  Lythos  Koad, 
Hampstead,  claimed  £6  os.  against  Messrs.  Araold  &,  Sons, 
surgical  instrument  makers,  Giltspur  Street,  E.G.,  for  supply- 
ing five  medical  cloctricjil  batteries.  Plaintiff  said  that  the 
defendants  made  i-crtaiu  complaints,  and  he  adinit.tod  that 
ceiUiin  details  wanted  rectilication. '  He  exchanged  them 
and  sent  five  new  batteries  which  weie  in  ijerloot  order. 
Nothing  was  said  until  over  a  month  aft^",  when  ho  appUed 
lor  the  account.  Defendants  then  saitl  they  were  gomg  io 
retm-n  the  batteries  because  they  were  faulty.  In  that  time 
the  batteries  would  have  been  partly  weakened  if  not  run 
down,  and  he  refused  to  have  tbem  back  because  he  know 
they  weie  in  perfect  order  before  thoy  were  sent  out.  He 
had  tested  them  befoie  they  went  out,  and  they  showed 
the  regular  standard  of  1.5  volts.  He  was  willing  to  supply 
the  detendants  with  a  better  battery,  and  submitted  samples. 
They  refused  to  look  at  them  until  he  took  back  the  five 
batteries.  The  batteries  now  in  dispute  were  well  known 
in  London.  He  suppUed  them  to  firms  who  supplied  hos- 
■pitals.  It  was  the  cfieapest  kind  of  battery  that  he  made. 
Although  the  work  was  not  all  that  could  be  obtamed  in 
pre-war  time,  they  were  good  batteries,  and  good  value. 

The  Deputy  Judge:  Does  it  affect  the  efficacy  of  the  cur- 
lent'? 

Plaintiff  said  it  did.  and  that  defendants  knew  it.  De- 
fendants had  been  sati.'^fied  with  the  batteries  which  he  had 
supphed  for  £2  each.  Those  in  dispute  cost  £1  Os.  Defen- 
dants asked  for  a  cheaper  battery,  and  they  got  it.  But 
apparently  they  did  not  like  it.  In  cross-examination,  plain- 
tiff said  defendants'  buyer  did  not  say  that  the  batteries  now 
sued  for  were  unworkable.  He  would  haxdly  have  sent  them 
to  hospitals.  He  did  not  know  the  purpose  for  which  they 
were  required.  He  exchanged  them  without  admitting  that 
they  were  nn merchantable.  No  doubt  there  was  some  rough- 
ness about  the  cases,  but  he  had  not  the  workmen  to-day 
that  he  had  formerly. 

Mr.  S.  C.  Peeling,  defendant's  buytr,  said  he  had  been 
dealing  in  electrical  coil  batteries  with  the  plaintiff  for  -some 
time.  When  he  gave  the  order  he  carefully  gave  no  price, 
knowing  the  present-day  difficulties.  When  plaintiff  sent  the 
first  five  batteries  they  were  badly  finished  and  unsaleable. 
With  each  coil  there  was  a  shde  to  increase  or  decrease  the 
current.  In  no  instance  would  the  shde  of  plaintiff's  coil 
move.  He  offered  a  better  price  for  a  better  article,  but  the 
second  lot  were  worse  than  the  first. 

Mr.  A.  Hampton,  general  manager  to  the  defendants  for 
35  years,  said  that  four  out  of  five  of  the  batteries  .sued  for 
were  unworkable.  The  platinum  points  'were  not  in  their 
position,  which  was  vital  with  a  cod  battery. 

The  Deploy  Judge  thought  that  25s.  was  very  low  in  price 
for  a  battery.    They  were,  in  fact,  extraordinarily  chea.p. 

Witness  said  that  that  was  the  wholesale  price. 

The  Deputy  Judge  :  Ah !  We  poor  people  have  to  ]>ay 
a  great  deal  more.  / 

Witness  :  Thirty-five  .shillings.  They  used  to  be  made  in 
<jermany.  Defendants  produced  the  coil  batteries,  and  plain- 
tiff made  some  of  them  work,  in  which  condition  they  were 
put  on  the  bench  for  the  Court's  inspection. 

Mr.  E.  H.  Willis,  electrical  engineer,  said  he  had  exanunefl 
the  coils,  and  he  considered  they  were  not  at  all  merchant- 
able. The  construction  was  quite  faulty.  They  could  only 
be  altered  by  an  expert.  .Kone  of  the  platinum  points  were 
in  apposition.  He  admitted  that  the  difference  between  the 
co.st  of  manufacture  and  the  selling  price  to  the  pubhc  was 
extreme,  because  the  goods  passed  through  two  or  three  hands 
before  they  were  bought  bv  the  public,  and  all  "  wanted  a, 
bit." 

The  Deputy  Judge  said  he  knew  something  about  electrical 
batteries.  One  could  not  get  for  25s.  what  one  might  expect 
lor  £3.  Judgment  for  the  plaintiff,  with  costs.  Defendants 
did  not  complain  in  time. 


British  Thomson-Houston  Co.'s  Tungsten  Patent. 
Mr.  Justice  Sargant,  in  the  Chancery  Division,  on  April  16th, 
gave  judgment  in  an  appUcation  by  the  British  Thomson- 
Houston  Co.,  Ltd.,  to  allow  them  to  amend  the  specification 
of  an  invention  relating  to  their  process  for  the  treatment 
of  metallic  tungsten,  and  for  the  manufacture  of  electric 
filament  laimps  therefrom. 

There  were  several  opponents,  th^  chief  being  Messrs. 
-Duram,  Ltd.,  against  whom  the  apphcants  unsuccessfully 
brought  an  action  for  infringement  in  1916.  This  decision 
was  finally  ratified  by  the  House  of  Lords.  Messrs.  Duram. 
Ltd..  had  also  presented  a  petition  ifor  the  revocation  of  the 
patent. 

Mr.  Colefax,  K.O..  arguing  in  support,  of  the  apphcation.. 
said  that  the  proposed  amendment  would  have  the  effect  of 
more  clearly  defining  the  scope  of  the  invention. 

Mr.  Tktsrfxl.  K.C,  appearod  for  the  opponents,  M«8BrB- 
Dura.m.  Ltd.     He  .submitted  th;it  the  amendment  shonid  nfl*. 
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be  allowed,  on  the  ground  that  it  waa  in  effect  an.  attempt 
lo  mtioduoe  totally  new  subject  matter. 

IVlr.  (JOLEfAX,  m  the  course  oi  hu  ajgument,  read  a  number 
oi  attidavits  relating  to  workmg  arrangements  which  had 
been  made  with  otner  companies,  and  tne  manner  in  which 
those  arrangements  had  been  carried  out,  and  he  quoted  ex- 
tracts Irom  a  number  of  advertisements  which  had  appeai'ed 
in  the  Electrical  Keview  warnmg  people  against  intringe- 
ment  of  the  patent. 

Mr.  lEiiRELL,  K.C.,  complained  that  some  of  the  advertise- 
ments referred  to  were  based  upon  a  judgment  obtained  m 
default  of  defence  by  the  British  Thomson-Houston  Co., 
against  Messi's.  Dui'aiu,  Ltd.  Lip  wards  of  30  actions  were 
brought  during  the  years  1913  to  1915,  and  he  alleged  that 
the  advertisements  had  been  issued  by  the  British  'Ihomson- 
Houston  Co.  in  maintenance  of  thou-  pohcy  of  threatening 
the  trade.  He  argued  that  there  was  no  subject  matter  in 
applying  heat  to  coherent  metal  which  would  justify  an 
amendment.  The  claim  was  really  merely  for  heating  metal. 
The  House  of  Lords  had  held  that  there  was  no  subject 
matter  for  the  patent. 

Mr.  CoLEF.ix  repudiated  a  suggestion  that  he  had  dehberately 
caused  delay  so  that  he  might  in  the  meantime  threaten 
defendants  by  advertisements  in  the  Electrical  Review  and 
other  trade  papers.  Not  a  soul,  he  said,  had  come  forward 
(•(innected  with  the  trade  to  say  that  he  had  been  terroirised. 

His  LuRDSHii'  dismissed  the  application  with  costs.  The 
routention  of  the  opponents  was,  ho  said,  well  founded.  He 
ilid  not  think  that  the  amendment  wa.s  authoi'ised  by  the 
Art  ais  the  proiwsed  alteration  would  substantially  alter  the 
)u\entiou.  In  any  case,  he  did  not  think  that  the  amend- 
ij-ient,  if  allowed,  w'ould  save  the  patent  if  it  wei'e  challenged. 


l.\K£  Hotel  Co.,  Ltd.,  v.  Kerry  ELECTrac  Supply  Co.,  Ltd. 
At  Killamey  Quai-ter  Sessions,  Judge  Dromgoode  heard  this 
action  for  recovery  of  £1  lis.  4d.,  money  alleged  to  have 
been  illegally  and  improperly  claimed  by  defendants  and 
paid  to  them  by  plaintiffs  under  protest.  It  was  explained 
that  plaintiffs  regarded  the  case  as  raising  an  important  ques- 
tion of  principle.  Mr.  John  HUliard,  managing  director  of  the 
J^aie  Hotel,  stated  that  his  company  had  been  getting  elec- 
tric light  since  1897,  and  that  at  first  the  charge  was  5d.  a 
unit,  which  waa  afterwards  increased  to  6d.  The  defendants 
made  a  demand  last  September  quartex  for  7d.,  and  he  sent 
them  a  cheque  for  6d.  per  unit.  He  had  had  no  intimation 
that  prices  were  being  raised;  but  in  November  a  circular 
was  sent  out  stating  that  the  price  was  being  raided  from 
6d.  to  7d.    The  hotel  was  outside  the  urban  ai-ea. 

During  the  arguments,  contention  was  made  that  the 
money  was  paid  on  foot  of  an  illegal  contract — as  it  waa 
illegal  to  supply  energy  without  Parliamentary  sanction  or 
Board  of  Ti'ade  licence — and  was,  therefore,  irrecoverable; 
and,  again,  that,  if  the  contnlct  were  legal,  the  undertakers 
were  at  hberty  to  make  any  agreement  with  the  consumers. 

Mr.  J.  McDonwell,  manager  of  the  Electric  Light  Co., 
said  a  cu-culaT  was  isent  out  in  ApiH,  1918,  increasing  the 
price  from  6d.  to  7d.;  two  or  three  people  outside  the  urban 
area  paid  7d.,  as  well  as  some  people  in  the  town. 

His  Honour  held  that  the  supply  to  the  hotel  was  illegal, 
and  that  nothing  could  be  recovered  on  foot  of  any  con- 
tract. That  left  Mr.  HiUiard  in  the  same  position  as  if  he 
were  defendant  and  not  plaintiff — that  was,  the  money  might 
be  recovered  fi'om  him.  Accordingly,  he  would  give  a  decree 
for  the  amount  claimed. 


Workmen's  Compensation  Case. 
At  Bolton  County  Court,  last  week,  his  Honour  Judge 
Spencer  Hogg  gave  judgment  in  a  case  in  which  compensation 
vvuis  sought  from  the  Bolton  Oorporition  for  the  death  of 
\li-  Clough,  an  assistant  turbine  engine  driver,  which  oc- 
'  uned  at  the  Back-o'-th'-Bank  Electricity  Works.  It  was 
:iugg©sted  at  the  hearing,  on  behalf  of  the  Corporation,  that 
the  death  might  be  due  to  suicide,  and  it  was  contended 
that  Clough's  work  did  not  requii-e  him  to  go  near  the  tail 
race,  where  he  was  drowned.  His  Honour  said  that  on 
the  evidence  he  entirely  rejected  the  suggestion  of  suicide. 
The  deceased's  duties  included  seeing  that  everything  was  in 
order,  and  to  do  that  it.  was  part  of  his  duty  to  be  about 
the  pump  house,  near  which  he  was  drowned.  He  found 
that  the  accident  arose  out  of  the  employment,  and  awarded 
the  plaintiff  ±'300  compensation. 


A  New  Photometer. — A  new  type  of  photometer  was 
devi.sed  by  the  Illuminating  Engineering  Society,  at  the 
invitation  of  the  Govemnient,  to  give  a  rapid  reading  of  the 
hpht  given  off  at  any  moment  by  a  brilUant  soui-ce  like  a  star 
shell  or  flare.  It  consists  of  a  small  tube  with  a  tiny  electric 
lamp  inside  it  at  one  end.  An  opening  is  cut  in  the  tube 
Jengthwavs  to  admit  a  strip  of  metal  .stencHled  with  the 
letters  of  the  alphabet.  When  thelamp  is  on,  each  letter  of 
the  al))hnbet  is  illuminated  in  a  descending  scale  according 
to  its  distance  down  the  tube.  If  the  light  which  falls  on  the 
instrument  from  the  outside  happens  to  be  the  same  as  the 
internal  illumination  of  any  (Kirtdoular  letter,  that  letter  wiU 
vaaiah. 


BUSINESS  NOTES. 

Export  Prohibitions. — A  further  list  of  alterations  in 

export  prohibitions  appears  in  the  Luiidon  Gazette  for  AprU  15th. 

Non-Ferrous  Metal  Industry  Act.— Additions  to  the  list 

of  licences  granted  under  this  Act,  appear  in  the  London  Gazette 
for  April  15th. 

Copper  Sulphate  Order,  1918.— The  Minister  of 
Munitions  has  suspended  the  operation  of  the  above  order  as  from 
April  15th,  1919. 

The    B.E.A.M.A.:    New   Members.  —  AVe  are   informed 

that  the  following  firms  have  been  elected  members  of  the  British 
Electrical  and  Allied  Manufacturers'  Association  : — Accumulators 
(Birminjfham\  Ltd.,  Birmingham;  Brolt,  Ltd.,  Birmingham; 
Davies,  Kent  &  Stewart,  Ltd.,  London  ;  Ebonestos  Manufacturing 
Co.,  Ltd.,  London  :  Hightensite,  Ltd.,  London  ;  Holden  4;  Brooke. 
Ltd.,  London ;  Jenson  &  Nicholson,  Ltd.,  London  ;  Chas.  Joyner 
and  Co.,  Ltd.,  Birmiugham  ;  Arthur  Lyon  ^t  Wrench,  Ltd.,  London  ; 
F.  &  A.  Parkinson,  Ltd.,  Leeds  ;  T.  E.  Slaughter  i:  Co.,  Loudon  ; 
L.  Vandervelde,  London  ;  Wardle  Engineering  Co.,  Ltd.,  London  ; 
H.  Wiggin  Co.,  Ltd.,  London. 

C.A.V.    and    Standardised    Orders.— We    are    informed 

that  C.A.V.  lighting  and  starting  sets  are  now  standardisetl  on  the 
following  all-British  cars  :  Austin,  Arrol-Johnstou,  Daimler, 
Humber,  Sunbeam.  Vauxhall,  Wolseley.  besides  several  others. 
This  fact  bears  testimony  to  the  excellence  of  Messrs.  C.  A. 
Vandern'ELLS  products,  and  the  public  demand  for  the  equipment 
of  cars  with  these  adjuncts. 

The  C.M.A.:  New  Member.— It  is  announced  that,  as 
from  April  2ud,  1919,  the  Liverpool  Electric  Cable  Co.,  Ltd., 
Bootle,  Liverpool,  became  members  of  the  Cable  Makers'  Association. 

Plant    for    Disposal.— Aldei-shot  TT.D.C.   invites  offei-s 

for  17  open -type  twin-carbon  Oliver  arc  lamps  complete,  24  Watsou 
prepayment  meters,  18  Angold  magazine  flame  arc  lamps,  32  5-amp., 
50  10-amp.,  and  29  25-amp.  Reason  maximum  demand  indicators. 

Rhondda  U.D.C.  electricity  works  has  for  disposal  a  complete 
suction  gas  plant,  consisting  of  one  22-B.H.P.  Fielding  &  Piatt  g-^i^ 
engine,  gas-producing  plant,  dynamo,  and  switchboard.  For 
further  particulars,  see  our  advertisement  pages  to-day. 

The  Copper  Marlcet. — Addressing  shareholders  of  the 
fiio  Tinto  Co.,  Ltd.,  recently.  Sir  Charles  W.  Fielding, 
K.B.E.,  said  that  fuel  still  continued  at  too  high  a  price  to 
enable  them  to  resume  steam  shovel  work,  and  a  great  many 
of  their  locomotives  remained  idle,  but  sufficient  were  at 
M-ork  to  produce  their  immediate  demands  of  ore.  Regarding 
the  future,  the  Allied  Governments  took  copper  under  direct 
control,  and,  as  a  very  reasonable  precaution,  saw  that  the 
supphes  at  hand  and  coming  forward  for  delivery  would  be 
ample.  The  tennination  of  hostilities  had  left  large  stocks 
to  be  disposed  of,  and  the  stagnation  of  manufacturing  that 
had  come  between  war  and  peace  had  increased  those  stocks. 
'Even  with  considerable  world  reduction  of  output,  copper 
would  exist  in  excess  of  demand  for  months  to  come,  but 
the  cost  of  production  generally  having  increased— and  be 
expected  to  some  extent  that  increase  would  be  permanent— 
the  old  very  low-  prices  were  not  hkely  to  return  for  a  long 
tune.  Especially  would  this  be  the  case,  as  the  .American 
producers  realised  that  they  could  sell  practically  as  much 
of  their  output— and  of  the  United  States  Government  etodis 
which  they  controlled- at  a  price  lea.ving  them  a  reasonable 
profit,  as  they  c-ould  dispose  of  at  a  loss.  'The  cost^  of  pro- 
ducing copper  in  America  after  the  transition  period  was 
therefore  likely  again  to  be  the  chief  factor  in  regard  to  the 
company's  profits.  He  was  not  anxious  on  this  head  in  regard 
to  the  futm-e,  although  the  present  year  would  naturally  suffer 
from  the  large  stocks  of  copper  and  the  slowness  in  reestab- 
lishing trade. 

Lead. — In  their  weekly  report  Messrs.  James  Forster  and 
Co.  state:— "  Government  conti-oUed  lead  is  A'-25  ex  ware- 
house- American  lead.  April  shipment,  is  offering  at  ^34  10s.; 
I'orwai-d  (July-August)  has  been  dome  (50  tons)  at  k.'iA,  and 
there  are  sellers  over.  A  few  weeks  ago  a  deputation  of 
American  metal  dealers  interview-ed  the  Minister  of  Com- 
merce to  urge  the  removal  of  all  restrictions  on  expoi-ts  to 
and  imiKH-ts  of  metals  into  Europe.  The  Minister  addressed 
a,  few  saluUrv  words  to  the  deputees  which  may  be  repeated 
here.  His  advice  was  to  give  the  people  on  the  other  side 
a  chance  of  disposing  of  their  wai-  stocks,  and  he  asked 
them  to  remember  that  England,  France,  and  Italy  were 
hung  up  with  huge  stocks  largely  imported  from  America. 
We  "need  similar  plain  speaking  here.  In  the  case  of  lead 
the  Government  have  approximately  100,000  tons,  or  ten 
times  more  than  any  stock  held  in  pre-war  times.  Until 
that  stock  is  reduced  to  within  reasonable  hmits,  no  en- 
couragoinent  should  be  given  on  the  Metal  Exchange  to  any 
sellin"  of  American  lead.  The  drop  in  price  of  the  last 
three  "weeks  has  cost  the  Government  ^6300,000,  and  no  extra 
quantitv  of  lead  has  been  sold  in  consequehce.  No  free  deal- 
ing in  "forward  lead  is  possible  so  long  as  the  huge  stock 
remains,  ajs  the  trade  will  continue  to  buy  from  hand  to 
mouth; 'the  conditions  practically  prohibit  speculation,  but 
offer  an  easy  inducement  to  manipulate  the  market  such  aa 
we  have  recently  experienced." 
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Catalogues    Wanted. — The     Electrical    Equipment 

.^ND  I>"STAlLaTios  Co.,  10  Eastcheap,  E.C.  3  wieh  to  receive 
oatsloKcee  of  ereij  desoription  of  electiical  appexatus. 

rzcE   TICTOB   ZNOiyESBiSG  Co  ,  LTD.    have  oommdiiced  buai 

!.««  at  18,  HoUand  Street  Glaapow    to  carrr  on  general  eneineei 

>iig  (small  ■srork)  and  millwrighting  work,  eleotricai  power  wori 

i.e.  and  D.c.  for  collieries  and  factories^i    Jiannfaoturera  or  agente 

,tr6  inTited  to  forward  catalogues  of  tbeir  specialities. 

Messbs.  W.  Abthur  Kebr  S  Co..  consulting  eng-ineers,  tuotorv 
and  works  designers,  have  moved  to  larger  offices  at  7,  Weai 
(ieorge  Street,  Glasgow.  Manufactureis  issuing  revised  catalogues 
i.f  goods  in  which  they  iut  intereBt<Hl  are  invited  to  send  them 
iiipies. 

Trade  Announcements.— -Mr.  W.  H.  :Miller,  late  engineer 
;iuJ  luanatfer  oi  the  Fleetwood  Electricity  Works,  and  Mr.  A.  B. 
Karrell,  late  resident  8tation  superintendent  of  thf  Kelfast  Elec- 
tricity Works,  have  entered  into  piirtni-rsbip  in  business  lis  con - 
siiltintr  and  contracting  electrical  ivnd  mechanical  engineers  as 
MlLi.ER  A:  K.\BRi:i,L  at  Albert  Street,  Fleetwood.  Manufacturers 
and  vendors  of  electrical  plant  and  apparatus  are  asked  for 
catalogues,  \c. 

Mkssbs.  Willia.ms  (l{iK.MiN(iHAM).  LTD.,  have  held  special 
meetings,  at  which  they  have  altered  and  extended  the  company's 
iil>jecta.  and  they  wQl  carry  on  business  jis  electricians,  electrical 
contractors,  constrnctors,  Jcc,  of  electrical  installations,  manu- 
facturers of  electrical  plants,  &c.,  a-s  set  forth  in  the  terms  of 
resolutions  which  api)ear  at  lenjrth  in  the  Lonilon  (iauttf  for 
April  15th. 

Catalogues    and    Lists. — It   may   be   understood,  its  a 

general  rule,  that  copies  of  publications  mentioned  in  this  section 
may  lie  obtained  on  application  to  the  firm  or  company  at  the 
address  given. 

Messbs.  James  Alla.n.  Sene.,  &  Son,  Ltd.,  Elmbauk  Foundry, 
lUasgow. — Four-page  illustrated  list,  giving  particulars  and  price.s 
of  their  "  Elmbank  "  electric  specialities,  including  the  adaptable 
one  unit  fire  (Robinson's  patent),  the  "  Gloworin  "  interchangeable 
immersion  heater,  and  domestic  electric  hot-water  warming 
ap|)aratu8. 

TaK  B.E.  Co.  (.OF  London  and  Birmingham),  Ltd.,  .^7.  Upper 
Thames  Street,  London,  E.C.  4. — Advance  price-list  (five  sheets)  of 
their  Birmingham-made  electrical  supplies,  including  adaptors, 
■-eiling  roses,  cut-outs,  fuseboards,  tumbler  switches,  bayonet  lamp- 
holders,  wall  plugs  and  sockets,  hand  lamps,  and  flexible  cords. 

Mk.s.srs.  Xewton  i:  Wiiii:ht.  Ltd.,  72,  Wigniore  Street, 
London,  W. — Price  leaflet  giving  corrected  prices  of  "  Snook " 
ajiparatus  appearing  in  Section  3  of  their  catalogue. 

fHK  Parsons  Motor  Co.,  Ltd.,  Town  Quay  Works,  South- 
a'liiiton. — 36-page  publication,  entitled  "  Industrial  Installation.-;,  " 
i>  ing  a  collection  of  illustrations  and  designs  showing  Parsons 
engines  used  in  numerous  types  of  stationary  and  portaVile  plants, 
including  self-contained  electrical  sets,  electric  welding,  pumping, 
air  compressor,  agricultural,  electric  power  .station,  and  other 
plant.s. 

The   Belgian   Charleroi    Electrical  Works. — According 

to  .1  Brussels  newspaper,  the  Sooiete  des  Ateliers  de  Constructions 
Electriques  de  Charleroi  had  the  good  fortune  of  finding  its  works 
almost  intact  after  the  retreat  of  the  enemy.  The  oldest  works- 
the  Maicinelle  Works — jiroduces  switchboards,  tramway  motors. 
."CO  ,  whilst  the  most  recent  and  more  important  works  at  la  Villette 
turns  Dut  all  kinds  and  sizes  nf  electrical  machinery.  It  comprises 
Tue<;haiu<al  shops,  bronze  foundry,  cable  factory  and  copper  drawing 
plant,  enemy  damage  having  been  i:au.sed  only  in  the  cable  factory. 
Thanks  to  the  practical  immunity  from  damage  owing  to  the 
Germans  having  utilised  the  works  for  their  own  purposes,  it  was 
(Xissible  for  the  company  to  resume  working  very  soon,  and  700 
meu  are  now  employed,  with  the  prospect  of  the  mimljer  beiny 
increased  to  1,000  shortly.  The  company  had  a  turnover  of  the 
value  of  £1,000,000  in  1913,  which  would  have  risen  to  £1,200,000 
in  l!iH  if  the  war  ha<l  not  occurred. 

The    Retreat    Through    Belgium. — The    Times  special 

(•orres|jonilent  at  Brussels,  in  the  course  of  an  article  on  the  wastage 
of  material  during  the  German  retreat  from  Belgium,  mentions 
that  at  the  Ateliers  des  Constructions  Electriques,  at  Charleroi.  one 
of  the  largest  in  the  country,  is  lyinu'  more  than  a  million  pounds' 
worth  of  electrical  plant.  "  It  seems  that  all  dynamos  and  motors, 
whether  brought  from  Germany  or  looted  from  Belgium,  were  sent 
here  for  repair.  Here,  also,  are  many  British  tools  captured  friuii 
us  and  lei'aptnred  from  the  enemy.  " 

The    Athens    Exhibition.— The    Austi.v    Motok   Co., 

Ltli..  of  Northfield,  Birmingham,  have  secured  an  order  for  an 
Austiu  electric  lighting  set  for  the  lighting  of  the  All-British 
Kxliihition  to  be  held  in  Athens  in  September  next. 

Peace    Celebrations. — While   no   otficial   announcement 

htw  been  made  with  regard  to  the  lighting  concessions  that  will 
be  granted  for  the  celebration  of  the  signing  of  terms  of  peace,  we 
have  been  informed  on  excellent  authority  that  the  lighting 
reslri -tions  will  be  relaxed  for  a  period  of  four  days. 

French  Worlting    Hours. — A  protocol    has  heen  signed 

by  ibf-  French  Union  of  Employers  of  the  Metallurgical,  Minirg, 
llur  i  ware,  Electrical,  and  Metallic  Industries  and  the  Federaticn 
of  Workers  in  Metals  for  an  eight-hour  working  day  without 
reduction  of  wages,  to  come  into  force  on  .lune  Ist. — Times. 


Deed  of  Assignment. — W.  Cox  and  W.  E.  Chilus  (Co.x 

and  Childs),  plumbers  and  electricians,  6i,  Stookweli  Gate,  Mans- 
field— Last  day  for  olaims  for  a  first  and  final  dividend  April  2l8t 
Trostee  Mr  P  J  Bradfield  Bishops  Chani'ucrs,  Jianafield 

"  Welcome    tiome "   at    Hornsey. — On  the  evfeiiing  of 

April  16th,  at  the  Hornsey  Electricity  Works,  the  Borough  Council 
Electricity  Department  held  a  smoking  concert  to  give  u  hei:rt,v 
welcome  to  those  members  of  the  staff  who  had  returned  from  tbi- 
war.  Councillor  Moritz,  chairman  of  tlie  Electricity  Committee, 
presided,  and  he  was  supported  by  Councillor  Wood,  the  vice- 
chairman.  In  his  address  of  welcome  the  chairman  gave  a  brief 
record  of  the  services  of  each  man,  and  spoke  of  t  he  satisfact  ion 
which  the  Committee  felt  in  not  having  one  of  the  wnrriors  killed 
or  permanently  inju»ed,  although  some  of  them  had  borne  the 
stifl'est  of  the  fight.  The  haU  w;ia  tastefully  decjirateil,  and  a  stage 
ha<l  been  erecte<1  for  the  purpose  of  the  entertainment,  which 
included  songs,  recitations,  and  a  dramatic  turn,  given  by  members 
of  the  works'  staff  and  friends.  Before  the  war  the  department 
held  many  staft"  smoking  concerts,  and  it  is  hoped  to  resume  these. 

The  Holidays. — Everybody  who  can  afford  it — and  some 

who  cannot — will  be  wanting  a  good  holiday  this  year.  Doubtless, 
however,  many  are  waiting  on  the  Peiice  celebration  arrangeunsuts 
before  they  decide  when  to  go.  'I'lie  demand  on  the  railways  will 
lie  extremely  heavy,  and  it  is  desirable  that,  for  the  convenience, 
comfort  and  safety  of  all,  the  peaks  should  be  flattened  out.  It  ia 
hoped  that  business  houses  will  be  able  to  arrange  their  holiday 
programmes  so  that  there  shall  lie  more  use  of  the  railways  in 
^lay  and  .Tune,  so  as  to  avoid  a  repetition  of  the  pre-war  rush  of 
the  succeeding  months.  There  is  still  a  shortage  of  rolling  stock. 
Those  who  can  go  away  on  Tuesdays,  Wednesdays,  Thursdays  or 
Fridays,  should  do  so. 

Banltruptcy  Proceedings. — W.   H.  Wilsox,  consulting 

engineer  and  a  director  of  limited  comjianies.  Tower  Buildings, 
Water  Street,  Liverpool,  formerly  a  jiartner  in  T.  L.  Miller,  Wilson 
and  Pegg. — Last  day  for  receii)t  of  proofs  for  dividend  May  3rd. 
Trustee.  Mr.  L.  Nicholas,  19,  Castle  Street,  Liverpool. 

WlLI,l.\.M  T.  S.MITH,  electrical  and  mechanical  engineer,  \'icloiia 
Street,  and  00.  Hampden  Street,  Bolton,  Lanes.  — At  the  ailjonnie-d 
public  examination  held  last  week  at  Bolton,  the  Otticial  Reo-iver 
said  there  had  been  successive  adjournments  of  the  case,  but  they 
were  no  further  forward  than  they  were  l.'.  months  ago.  They 
had  given  the  debtor  every  facility  to  realise  the  values  of  his  in- 
ventions. The  debtor  was  the  patentee  of  what  he  believed  were 
valuable  improvements  in  ring  spinnin;;  machines,  and  he  was 
confident  he  would  eventually  raise  a  substantial  sum  of  money. 
The  debtor  signed  a  jiroposal  submitted  by  the  Official  Receiver  io 
pay  7s.  6d.  in  the  .£.  as  to  2s.  Ijd.  down  and  two  instalments  of 
2s.  6d.  each  when  he  w.os  able  to  jiay  them.  The  ex.amin.ition  was 
concluded. 

A  Siemens  Social. — Last  week  a  successful  dinner  and 
smoking  concert  was  held  by  the  employes  of  the  machine  shop 
and  tool  room  of  Messrs.  Sie.mens  at  the  Vine  Hotel,  Stafford, 
and  there  was  a  very  large  attendance.  Mr.  M.  Kenworthy.  shop 
engineer,  who  presided,  threw  out  a  suggestion  that  not  only 
should  they  have  dinners  and  parties  in  the  winter,  but  an  annual 
trip  to  a  popular  resort  in  the  summer.  If  other  people  could 
travel  on  "  Bass.  '  they  certainly  ought  to  do  so  on  "  Electricity.'' 
Mr.  W.  H.  i^arker,  general  manager,  appealed  for  mutual  confldence, 
goodwill,  and  trust  in  one  another. 

Social. — The  Victory  Social  given  by  the  "Z  "  Electhic 
La.mi'  Manuiactoking  Co.,  Ltd.,  at  St.  Mary's  Hall.  Putney,  on 
Monday  evening,  April  Hth,  to  their  Southfields  employes,  was  an 
unqualified  success.  The  entertainment  consisted  of  a  concert  and 
dance.  The  artistes  were  drawn  entirely  from  the  einploy.-s.  The 
guests  numbered  about  lOo. 

To  Develop  Italian  Foreign  Trade. — lender  the  auspices 

of  the  Minister  Ciufl'elli  .and  the  jirincipal  Italian  credit  insti- 
tutions, there  has  been  formed  at  Rome  a  large  linancial  institution 
with  the  object  of  financing  and  developing  Italian  foreign  com- 
merce. The  style  of  the  new  institution  is  Istitiito  Italiano  di 
Credito  per  il  Comercio  Estero.  The  mode  of  operations  will  be 
the  granting  of  credit  to  the  Italian  imports  and  exports,  and' 
the  opening  of  br.inches  of  the  bank  in  foreign  countries  to 
serve  the  financial  needs  of  Italian  trade  abroail. 

The  Tramway  Industry. — The  foreign   edition  of  the 

Brill  Maga:riie.  issued  by  the  .1.  G.  Brill  Co.,  of  Philadelphia,  opens 
with  the  following  "Look  Forward": — "It  needs  no  prophetic 
mind  to  see  that  out  of  the  confusion  and  waste  of  war  will  arise 
the  most  substantially  constructive  era  the  world  has  ever  known. 
Reconstruction  of  that  which  has  been  desti-oyed  will  l)e  followed 
and  paralleled  with  the  development  and  uiibuildins  of  old  andnev 
fields  at  a  rate  of  progress  that  will  make  unprecedented  demands 
upon  all  industries.  The  street  railway  industry  will  be  among  ; 
the  first  to  be  vigorously  re-established  and  expanded,  as  the  time 
and  strength  of  workers  must  be  tronserved,  anil  all  of  the  normal 
activities  of  urban  life,  released  f'roni'ihe  constraint  of  years  of 
war.  must  be  provided  with  means  of  transportation.  PnMJo 
welfare  in  general,  as  well  as  business  life  in  jiartiiular,  are  too 
dependent  upon  quick  and  convenient  communication  to  permit  of 
inadequacy  in  any  department  of  (his  service,  and  it  is  more  tbftu 
probable  that  tramway  manageis  will  have  an  extremely  diffit 
task  to  keep  abreast  of  reciuiremeuts." 
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Agencies  Wanted. — A  Chilean  snbject,  possessing  many 

years'  experience  of  Chilean  trade,  having  been  in  the  employ  of 
■rarious  l  nited  States  firms  and  a  British  bank,  is  now  starting  in 
Dusinesa  tor  himself  in  Valparaiso  or  Santiago,  and  is  paying  a 
visit  to  the  United  Kingdom  with  a  view  to  getting  into  touch 
ttith  manufacturers  and  exporters  of  electrit-al  fittings  and 
accessories  who  desire  to  be  represented  in  the  Chilean  market. 
(Reference  Xo.  700.)  Particulars  from  the  Department  of  Com- 
mercial Intelligence.  73,  Basinghall  Street,  E.G. 

Dissolutions  and  Liquidations. — Blackwall  Engi- 
neering AND  Weldin(;  Works.  Ltd.,  West  Ferry  Road, 
MiUwall.  Rounder  the  compulsory  liquidation  of  this  company, 
which  was  formed  in  June.  1917,  to  carry  on  the  business  of 
mechanical  and  electrical  engineers,  accounts  have  been  submitted 
showing  total  liabilities  .-CSjlSS,  of  which  £1.135  is  unsecured: 
assets,  £1,281  ;  and  a  deficiency  of  *'3,.')9i;  as  regards  contributories. 
Mr.  W.  .).  Warley.  Official  Receiver,  reports  that  in  August,  1917, 
Mr.  George  Steel  (director)  sold  to  the  company  for  £900.  in  fully 
paid  preference  shares,  certain  )jlant.  implements,  tools,  and  other 
effects,  and  subsequently  the  company  acquired  for  £IJ00  in  cash 
(part  of  which  was  returned  in  payment  for  shares),  certain 
machine  tools,  the  interest  in  the  tenancy  of  the  works,  and  a 
motor-car.  The  company's  operations  appear  to  have  been 
principally  confined  to  manufacturing  and  supplying  mine 
chambers  to  the  Government  under  contract.  The  loss  in  carrying 
on  the  business  is  estimated  at  £2,728.  Debentures  for  £2,000 
had  been  issued,  and  in  June.  1918.  Messrs.  R.  W.  Walker  and 
W.  T.  Botwood  were  appointed  Receivers  of  the  company's 
property.  The  Official  Receiver  adds  that  there  is  no  prospect  of  a 
anrplus  of  assets  becoming  available  for  the  unsecured  creditors. 

Merton  Met.\llurgical  Co..  Ltd..  and  H.  R.  Merton  &  Co., 
Ltd. — Claims  must  be  sent  in  by  October  31st,  to  the  Liquidator, 
Sir  Woodburn  Kirby,  2.  Metal  Exchange  Buildings,  London,  E.C. 

AccuBATACT  ILiiiNETOs,  LTD. — Meeting.  May  19th.  at  115, 
Finsbury  Pavement  House,  London,  E.G.,  to  hear  an  account  of  the 
winding-up  from  the  liquidator,  Mr.  J.  J.  Sneddon. 

Rashleigh  Phipps  i  Co.,  electrical  engineers,  147,  Oxford 
Street,  W. — Messrs.  A.  Ra-shleigh  Phipps  and  J.  R.  Bedford  have 
dissolved  partnership.  Mr.  A.  Rashleigh  Phipps  will  attend  to 
debts  and  continue  the  business  under  the  same  style. 

Robinson  4:  Laird,  steel  letter  cutters,  die-sinkers,  and  elec- 
trical engineers.  Hill  Cross,  Coventry. — Mr.  H.  Robinson  and  Mr. 
G.  A.  Lsdrd  have  dissolved  partnership. 

Beck  Engineering  Co.,  Ltd.,  Eden  Works,  Hayes  End, 
Middlesex. — Winding-up  order  made  April  15th. 

Balcke  &  Co.,  London,  E.C. — First  and  final  dividend.  20s.  in 
the  £,-  payable  at  33,  Carey  Street,  W.C.  2. 

Universal  Cheap  Cahles,  Ltd. — A  meeting  is  called  for 
May  20th,  at  30,  Bush  Lane.  London.  E.G..  to  hear  an  account  of 
the  winding-up  from  the  liquidator,  Mr.  H.  E.  Oldham. 

Fire. — The  Tinier:  states  that  at  the  Walker  shipyard' 
Newcastle-on-Tyne,  of  Sir  G.  W.  Armstrong,  Whitworth  .V:  Co.,  on 
.\pril  loth,  an  electrical  fitting  shop  and  rigging  store  were 
damaged  by  fire. 

Book  Notices. — E/fine/ifin-i/  Mnm/nl  of  Mainielixiii  ami 
Kleitr:cily.  By  Andrew  Jamieson.  Revised  by  Ewart  S.  Andrews,  ' 
BSc.Eng."  Tenth  edition.  London  Charles  Griffin  &  Co..  Ltd. 
Pp.  XIV  +  372  ;  many  figures.  Price  5s.net.  The  late  Prof,  .lamie- 
son's  various  manuals  have  had  so  wide  a  vogue  and  pa-ssed  through 
so  many  editions  that  they  need  no  introduction  to  the  public  ;  the 
author's  lucid  methods  of  exposition  and  the  speaking  illustra- 
tions with  which  the  text  is  iUuminated  combine  to  render  the 
subject  interesting  and  to  facilitate  the  absorption  of  information  by 
the  student.  In  the  present  editio)i  no  material  change  has  been 
made  in  the  contents  of  tlie  book. 

■'  I'seful  Information  for"  Electrical  Engineers."  Pp.  32  ;  1  fig. 
I'rict-  Is.  net.  1919,  Newcastle-upon-Tyne  :  J.  H.  Holmes  iV  Co. — 
The  title  of  this  booklet  is  sufficient  indication  of  its  nature.  The 
first  portion  is  devote<l  to  the  care  of  electrical  machinery,  followed 
Ijy  particulars  of  standard  cables  and  cable  sizes  for  various  distri- 
butions. Driving  by  belts  and  ropes  is  considered,  and  miny 
useful  tables  and  formiUa-  are  included. 

"  Science  Abstracts."  Sections  A  and  B,  Vol.  XXII.  Pari  3. 
March  3l8t,  1919.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  Od. 
each. 

"  The  Design  of  Alternating-Current  Machinery."  By  0.  C. 
Hawkins.  S.  P.  Smith,  and  S.  NevOle.  Pp.  xv  +  39-;  :  97  figs. 
London  :  Sir  Isaac  Pitman  &  Sons,  Ltd.     Price  188.  nei.        ^^ 

"Post  Office  Electrical  Engineers'  .Tournal.'  v,.<l.  Xll,  Part  1. 
April,  1919.     London  :  "  Electrical  Review, "  T>-"-     Pr'ce  Is.  net. 

'  The  Engineer's  Vear-Book  for  1919."  <^ompiled  and  edited  by 
H.  R.  Kempe.  Pp.  xciii  -(-  2,513  ;  illn-  London  :  Crosby  Lockwood 
and  Son.     Price  2.".s.  net.  ^r  ,     . 

The  Spring  numter  of  t'"'',.-^;  '^'J.  ■  ^/''''r!'/,"?'  ^V«S":""' 
contains  special  articles  o-f^^  Education  of  Skilled  Craftsmen," 
bv  Mr  A  P  M  Fleii-''^^'  '^'^-  '^-  ^-  Bernman,  Pr..f.  Mellanby,  and 
Mr.  A.'  W.  Uavieo,  as  well  as  tlie  usual  variety  of  interesting  items 
which  gives  mis  p\ihlicatian  its  unique  position  amongst  such 
works  mairnzines.  ,,...■  >t       ,     .... 

"  Heat  Treatment  BuUitin,  No.  9,  of  Automatic  and  Electric 
Furnaces,  Ltd  -;;"S'st8  of  an  interesting  article  by  Mr.  F.  C.  A.  H. 
L_„,  u  -J  on  "  The  location  of  Hardening-Shop  Faidts,"  in 
..flich  the  theory  of  hardeaing  is  brietly  explained. 

In  the  current  issue  of  Kiiliaijc,  it  is  announced  that  the  disposal 
of  all  salvage  and  surplus  commodities  is  now  centralised  under 
the  Ministry  of  Munitions  and  Supply,  .and  the  journal  will 
henceforth  have  a  much  wider  scope,  probably  under  a  new  title. 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth. — Steeet  Lighting.— The  T.C.  has  decided. 

subject  to  satisfactory  terms,  to  have  the  streets  lighted  with  elec- 
tricity, on  the  basis  of  a  scheme  submitted  by  Mr.  E.  P.  Perkins. 

Arbroath. — Street  Lighting. — The  Arbroath  E.L.  and 
P.  Co.  has  indicated  to  the  T.C.  that  it  is  prepared  to  light  the 
streets  formerly  lighted  with  1,000-c.P.  lamps  at  £21  per  lamp 
per  annum.  The  gas  manager  is  to  report  on  the  cost  of  lighting 
the  streets  as  effectively  with  gas. 

Australia. — E.L.  Schemes. — The  Harden  and  Murrum- 

burrah  Municipality  has  decided  to  borrow  £7,000  for  an  E.L. 
scheme.  The  Oorowa  Council  has  decided  to  borrow  £4,000  for 
additional  plant  at  its  electricity  works.  The  Coburg  Council  has 
received  sanction  to  borrow  i;  1,3,000  for  the  completion  of  its  E.L. 
scheme.  The  Sale  Council  has  decided  to  take  advice  on  the 
question  of  an  E.L.  undertaking  for  the  district.  The  Bankstowu 
Council  is  considering  an  E.L.  scheme,  and  is  arranging  to  biirrow 
£511,000  for  this  and  other  public  purposes.  The  power  station 
which  supplied  the  town  of  Culcairn  with  electricity  has  been 
destroyed  by  fire. 

Water  Power.— The  Wairarapa  Hydro-Electric  Investigation 
Committee  has  presented  its  report  to  the  (Government ;  the  scheme 
is  estimated  to  cost  £175,000. 

Tasmania. — Electrolytic  Zinc— The  chairman  of  the  Elec- 
trolytic Zinc  Co.  states  that  he  is  satisfied  that  all  anticipations 
with  regard  to  the  Risdon  plant  have  been  realised.  The  company 
is  to  enlarge  its  works  so  as  to  ultimately  require  30.000  H.P., 
which  the  Hydro- Electric  Department  has  agreed  to  supply.  As 
opportunity  offers,  the  output  will  be  increased  to  100  tons  per  day. ' 
The  establishment  of  subsidiary  interests,  such  as  the  treatment 
of  zinc  oxides,  the  production  of  lithophone,  and  the  erection  of 
zinc  rolling  mills,  are  being  proceeded  with. 

Aylesbury. — L.G.B.  Inquiet. — An  inquiry  was  held 
last  week  into  the  application  of  the  T.C.  for  a  loan  of  £50,500  for 
extensions  to  plant  at  the  electricity  generating  station,  and  this 
was  amended  to  £52,500.     There  was  no  opposition. 

Bantry  (Co.  Cork).— E.L.  Scheme.— The  Town  Com- 
missioners have  decided  to  consider  the  question  of  purchasing 
under  compulsion  the  electrical  machinery  for  the  lighting  of  the 
town. 

Birmingham. — Extensions. — The  E.S.  Committee  has 

decided  to  erect  a  sub-station  at  Boumville,  for  the  supply  of 
electricity  for  power  and  lighting,  and  for  the  proposed  new  tram- 
way to  Rednal.  For  the  NecheUs  generating  station  now  being 
built,  a  large  order  for  boilers  has  been  given. 

Bradford. — Electrh-ax,    Showtioojis. — The    T.C.    has 

approved  the  recommendation  of  the  Electricity  Committee 
to  purchase,  for  £16,500,  property  in  Sunbridge  Road  and 
MUlergate,  for  the  purpose  of  establishing  stores,  offices  and  show- 
rooms. Local  traders,  especially  those  in  the  electrical  trade,  have 
contended  that  the  showrooms  would  become  salerooms  in  unfair 
competition  with  the  traders.  The  chairman  of  the  Electricity 
I'ommittee  held  that  the  Committee's  policy  was  one  which  helped 
the  electrical  traders.  The  Corporation  showed  everything  ele<;- 
trical,  and  gave  local  electrical  contractors  as  much  discount  as 
it  could  get  from  the  manufacturers. 

Bury. — Peace  Celebrations.— rThe  Electricity  Com- 
mittee has  decided  to  supply  free  electricity  for  illumination 
purposes  on  the  occasion  of  the  Peace  celebrations. 

Canada. — Water    Phuer. — (lovernmeut    Bills    have 

been  introduced  in  the  jVova  Scotia  Legislature  to  create  a  hydro- 
electric system  for  the  development  and  distribution  of  electrical 
power. — Thf  Timex. 

Castlerea     (Co.     Roscommon). — E.L.    Scheme. — The 

Castlerea  .'\lilling  and  Development  Co.  is  about  to  introduce  a 
scheme  for  the  electric  lighting  of  the  town.  The  consulting 
engineers  are  Messrs.  J.  P.  Tiemey  ic  Co.,  of  Dublin. 

Chesterfield.— Price  Increase.— The  T.C.  has  further 
increased  the  price  of  electricity,  for  all  purposes,  by  15  per  cent, 
on  pre-war  charges. 

Crook. — E.L.  Schejie. — The  Chamber  of  Trades  has 
decided  to  approach  the  E.L.  Co.  to  see  if  there  is  any  immediate 
prospect  of  electric  light  being  installed  in  the  town. 

Dover. — Pruposed  Loan. — The  T.C.  has  applied  for  ;i 

loan  for  electricity  serrices.  Consumers  taking  electricity  by 
contract  are  in  future  to  be  supplied  at  ordinary  rates  for  the 
first  5.000  units,  and  afterwards  at  4 id.  per  unit,  less  Jd.  rebate, 
for  lighting,  3Jd.  for  power,  and  21d.  for  heating. 

Dundalk.  —  Proposed    Mortgage.  —  As    the    U.D.C. 

electricity  department  is  now  indebted  to  the  Council  to  the  extent 
of  £7.799,  the  Town  Clerk  has  bfeen  instructed  to  apply  to  the  Irish 
L.G.B.  for  a  mortgage  of  £2,000. 

Dundee. —  Proposed     Extensions.  —  The     Electricity 

Committee  has  sanctioned  a  scheme  for  the  extension  of  the  elec- 
tricity undertaking,  involving  an  expenditure  of  ,£250,000.  It  is 
proposed  to  increase  the  present  output  by  between  60  and  70  per 
cent,  by  the  installation  of  four  additional  multi-tubular  boilers, 
with    mechanical    draught   apparatus   and    econoiuisers,    and    two 
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"'..O00-K\Y.  turbo-alteruators.  It  is  hoped  that  a  portion  of  the  new 
plant  will  be  in  operation  within  12  to  15  months,  and  it  is  ex- 
pected that  the  extensions  will  carrr  the  department  on  tor  two  or 
three  years. 

Epsom. — Expert  Advice. — The  D.D.C.  has  decided  to 
engage  the  ser\ices  ol  a  consulting^  engineer  to  report  on  the 
future  of  thf  electrieitv  undertaking,  and  on  the  installation  of 
Die^  >-n;;Lnes  in  plaoe  of  the  present  .steam  plant. 

Exeter. — Pkoposed  Price  Increase. — The  Electricity 
Committee  has  recommended  the  T.C.  to  increase  the  charges  for 
electricity  to  50  per  cent,  over  pre-war  rates. 

Faversham. — Price  Increase. — The  T.C.  has  decided 

to  advance  the  price  of  electricity  for  lightin<r  to  the  maximum  of 
7d.  per  unit,  and  to  apply  to  the  B.  of  T.  for  an  order  to  extend 
the  area  of  supply  to  Osprinjje.  Faversham  Without,  North  and 
S<iuth  Preston.  Davinston.  Luddenham.  and  Sheldwick,  and  for 
authority  to  increase  the  maximum  price  from  7d.  to  lOd.  per  unit. 

Grays. — Loan  .Sanction. — Tlie  I'.D.C.  ha.s  received 
.sanction  to  a  loan  of  £600  for  electricity  mains,  services  and 
meters. 

Grimsby. — Prohosed  Kxtk.n.sions. — The  E.L.  Coin- 
luittee  has  passed  estimates  for  £118,000  for  the  extension  of  th>: 
flectricity  undertaking. 

Harrogate. — Price  Increase. — The  T.C.  has  increased 
the  charges  for  electricity  by  a  further  15  per  cent,  for  ordinary 
supply,  and  by  16^  per  cent,  for  supplies  under  the  rateable  value 
system. 

Haslingden. — Bulk  Supply. — The  Accrington  and 
Rawtenstall  T.C.'s  have  arrived  at  an  agreement  for  the  supply  of 
electricity  to  Haslingden,  and  have  forwarded  the  proposals  to  the 
Haslingden  T,C. 

Hornsey. — E.L.  Charges. — The  Middlesex  C.C.  has 
withdrawn  its  opposition  to  the  application  of  the  B.C.  for 
permission  to  increase  its  charges  for  electricity  from  8d.  to  lOd. 
per  unit. 

Irvine.  —  Workhouse  Lighting. — The  directors  of 
Cunningham  Combination  Poorhouse  have  agreed  to  install  elec- 
tricity for  lighting  and  power  purposes,  at  an  estimated  cost  of 
£1,200. 

Isle  of  Wight. — Street  Lighting. — The  IJ.D.C.  has 

accepted  the  offer  of  the  Isle  of  Wight  E.L.  Co.  for  street  lighting 
at  Sandown,  at  £64  per  quarter,  plus  4jd.  per  unit,  for  three  years. 

Killarney. — E.L.  Chakges. — The  U.D.C.  has  decided  to 
oppose  the  Kerry  E.S.  Co.'s  application  to  the  B.  of  T.  for  permission 
to  increase  its  charges  for  electricity  from  6d.  to  8d  per  unit. 

Kirkcaldy. — Proposed  Extensions. — The  T.C.  is  con- 
sidering a  scheme  for  the  construction  of  a  new  generating 
station,  at  an  estimated  cost  of  £290,000.  A  deputation  has  been 
appointed  to  interview  Government  ofBcials  in  London  on  the 
matter. 

Lerwick. — E.L.  Scheme. — The  T.C.  is  considering  the 
question  of  lighting  the  town  with  electricity  in  place  of  gas. 

Lichfield- — E.L.  Scheme. — The  T.C.  has  appointed  a 
Committee  to  consider  a  proposal  for  a  supply  of  electricity  for  the 
city  from  the  Wolverhampton  T.C. 

Limerick. — Strike. — Business  was  interrupted,  last 
week,  as  the  result  of  a  general  strike  in  protest  against  the  town 
being  proclaimed  a  special  military  area.  Electricity  and  gas 
supplies  were  cut  off  on  April  14th. 

London. — Woolwich.  —  Proposed    Loan. — The    B.C. 

has  decided  to  apply  for  a  loan  of  £94,200  for  electricity  purposes. 
It  is  proposed  to  extend  the  plant  and  buildings  at  Woolwich  and 
to  convert  the  Plumstead  generating  station  into  a  sub-station. 

Bermondsey. — Loax  Sanction. — The  L.C.C.  Finance  Com- 
mittee has  recommended  that  sanction  be  granted  to  an  application 
of  the  B.C.  for  a  loan  of  £1.209  for  electricity  mains. 

St.  MaeVlebone. — Loan  Sanction. — The  L.C.C.  Finance  Com- 
mittee has  recommended  that  the  application  of  the  B.C.  for  a 
loan  of  £22.385  for  the  installation  of  two  boilers  and  accessories 
at  the  electricity  works  be  granted. 

Gcker  Hill. — Extensions. — Tlie  plant  of  the  Midland 
Electric  Corporation  for  Power  Distribution,  Ltd.,  is  to  be  extended 
by  about  12.500  H.P. 

Radcliffe. — Price  iKCREASf. — The  U.D.C.  has  decided 
to  increase  its  charges  for  electricity,  as  from  July  1st,  as  follows  : 
Private  and  public  lighting,  20  per  cent.,  making  a  total  increase 
of  60  per  cent.  ;  small  power  users  on  h.p.  scale,  bioscope  arc 
lamps,  and  heating,  10  per  cent.,  a  total  of  60  per  cent. ;  consumers  on 
sliding  scale,  10  per  cent ,  a  total  of  2ii  per  cent.,  plus  operation  of 
the  coal  clause ;  consumers  on  maximum  demand,  an  addition  of  'Ood. 
per  unit  to  the  rent  charge,  making  a  total  of  I'Sd.  per  unit,  plus 
the  coal  clause,  in  addition  to  £1  per  Kw. 

Ripon. — Prov.  Order. — The  T.C.  has  decided  to  apply 

to  the  B.  of  T.  for  a  prov.  order  for  electric  lighting  in  the  town. 


Rochdale. — Year's  Working. — The  net  profit  of  the 
Corporation  electricity  department  dviring  the  past  year  amounted 
to  £706  ;  this  is  to  be  added  to  the  reserve  fund,  which  now  stands 
at  £2,800.  The  income  of  £79.235  shows  an  increase  of  £4,894. 
and  the  expenditure  of  £52,931,  a  decrease  of  £1,371,  while  last 
year  there  was  a  net  deficiency  of  £3,674.  There  was  a  reduction 
in  the  cost  of  ooal  of  .£1.500,  owing  to  2,500  tons  le.sB  being  c<in- 
sumed  than  in  the  prtvioua  year. 

Rhymney. — Overhead  WiiiES. — Tlie  U.D.C.  ha.s  lon- 
sented  to  the  Rhymney  Iron  Co.  utilising  overhead  wires  for  the 
supply  of  electricity  to  the  district  north  of  the  parish  church  and 
the  church  itself. 

Southend. — New  Boiler. — Subject  to  L.G.B.  sanction 
to  the  necessary  loan,  the  T.C.  has  accepted  the  tender  of 
the  Xiclausse  Boiler  Co.,  at  £12,000,  for  a  30.0O0-lb.  boiler  and 
accessories. 

Southport. — Price  Increase. — The  Electricity  Com- 
mittee has  recommended  increases  in  the  charges  for  electricity,  as 
follows  :  -  Lighting  :  Maximum  demand  system  for  business 
premises,  from  61d.,  4id.,  and  2.{d.  per  unit  to  8d.,  6d.,  and  4d.  ; 
private  houses.  Hat  rate,  from  ad.  to  7d.  ;  and  other  purposes,  from 
I  id.  to  2  Id. 

St.  Anne's.— 1'koposed  Loan. — The  U.D.C.  has  applied 
to  the  L.G.B.  for  sanction  to  borrow  £  13,310,  for  the  purjwse  ■  if 
providing  plant,  cables,  etc.,  in  connection  with  the  proposed  bulk 
supply  of  electricity  to  Lytham. 

Sunderland. — National  Electricity  Supply. — The 
Electricity  Committee  has  asked  the  T.C.  to  pass  a  resolution  of 
protest  against  the  proposal  to  transfer  the  control  of  electricity 
supply  to  the  Ministry  of  Ways  and  Communications. 

Swinton. — Price  Increase. — The  Lanes.  E.P.  Co.  has 
informed  the  U.D.C.  that  the  price  of  electricity  supplied  in  bulk 
will  be  increased  by  15i  per  cent.,  as  from  February  1st  last. 

Swanscombe. — E.L.  Scheme. — At  the  monthly  meeting 

of  the  Parish  Council,  last  week,  a  letter  from  the  Kent  Electric 
Power  Co.,  relating  to  the  Council's  application  for  electric  light 
for  the  village,  and  cost,  was  read,  stating  that  the  company,  having 
no  mains  near  Swanscombe,  was  not  in  a  position  to  quote.  The 
Gravesend  B.C.  desired  to  know  the  number  of  lamps  required,  also 
their  positions.  It  would  be  a  help  to  the  B.C.  if  the  number 
of  proposed  consumers  was  secured.  The  matter  was  eventually 
referred  to  a  committee. 

Trim    (Co.  Meath).— E.L.   Scheme.— The  U.D.C.  has 

decided  to  consider  the  introduction  of  an  E.L.  scheme  for  the 
town. 

Warrington. — Loan  Sanction. — The  L.G.B.  has  autho- 
rised the  T.C.  to  borrow  £11.011  for  the  purpose  of  developing  the 
electricity  undertaking.  The  electrical  engineer  has  been  instructed 
to  proceed  with  all  applications  for  lighting  installations.  Action 
with  regard  to  prospective  demands  for  power  purposes  has  been 
deferred,  pending  an  interview  with  the  B.  of  T. 

Waterville     (Co.     Kerry). — E.L.    Scheme. — A    public 

meeting  has  approved  of  an  E.L.  scheme  for  the  town. 

Wolverhampton. — Proposed    Loans. — The    T.C.    has 

applied  to  the  L.G.B.  for  sanction  to  a  loan  of  £25,000  for  elec- 
tricity purposes,  as  follows  :— Mains,  £17,.")00;  transformers, 
£5,000;  switchgear,  £2,500. 

The  electricity  department  is  to  apply  for  sanction  to  a  loan  of 
£6,747  for  the  conversion  of  premises  in  Ked  Lion  Street  into 
showrooms. 


TRAMWAY  AND  RAILWAY  NOTES. 


BeKast. — Tramcars  Wrecked. —  Following  an  attempt 
of  500  shipyard  men  to  board  the  last  three  of  a  long  line  of  tram- 
cars  at  Caa*,le  Junction  on  Monday  last  week,  the  cars  became  so 
densely  packt^  that  they  were  unable  to  move.  The  police  were 
called,  and  in  tnc ,fj.ugg,jg  jjjg  ^g^^g  .^ygre  wrecked. 

Bradford. — Year  *  iVorking. — The  financial  statement 

of  the  Tramways  Departmeiic  (^^  the  year  ended  March  SIst,  1919. 
shows  traffic  receipts  amounting  ^  £451, S77,  an  increa.se  of 
£89.964  on  the  preceding  year;  rec^^f,  „„  jj^^  ^^^^^^^  ^^^^j^g 
were  £15,122,  an  increase  of  L2b,A  :  parco^receiots  were  £11.974. 
a  decrease  of  £1.1.-6.  The  number  ot  passengt.,  carried  decreased 
by  7,709,793  the  total  being  ,h  419.4.^9.  The  .ar-mileage  was 
5,269,834,  a  decrease  of  635,522.  Ihe  receipts  per  car-mile  were 
22'06d..  an  increase  of  612d.  The  nuiiher  of  units  of  electrieitv 
used  for  traction  was  11,027,312,  a  decrease  ^f  1372202  At 
present  there  are  an  average  of  140  lars  running.  aiJ  .  !;„•„„).  ^jjg 
normal  180.     Twenty-sis  new  cars  are  on  order. 

New  Tback. — The  Tramways  Comnittee  has  decided  to  lay  new 
track  in  the  Manchester  Road  section,  at  a  cost  of  £.->2,603. 

Tramcar  Motors. — The  Tramways  Committee  has  decided  to 
order  52  tramcar  motors,  in  addition  to  '>2  ordered  a  few  weeks  ago. 
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^•^  Bath. — Fare    Revision. — The   L.G.B.   has  sanctioned 

the  increase  of  the  tramway  fares  by  50  per  cent. 

Contiaental. — Belgium.  —  Railway  Electrificatiox. 

— A  Royal  Decree  of  March  22nd  provides  for  the  appointment  of 
i'  .  a  Commission  to  examine  the  question  of  the  electrification  of 
railways,  and  to  submit  proposals  for  the  execution  of  the  scheme. 
ii  The  projected  scheme  is  to  electrify  main  trunk  lines  on  the  over- 
heaii  trolley  system.  New  carriages  and  motors  would  be  supplied 
for  the  purpose,  but  trains  would  be  so  constructed  as  to  be  suitable 
for  steam  haulage  over  non-electrified  lines.  Carriages  would  be 
of  the  "coupe  vent"  bogey,  metropolitan  type,  interconnecting, 
and  would  have  two  doors  on  either  side.  The  object  aimed  at 
would  be  to  use  trains  over  scheduled  distances — i.e.,  trains  would 
run  backwards  and  forwards  on  such  routes  as  Antwerp-Brusnels. 
or  Arlon-Ostend.  Auxiliary  lines  might  be  electrified  later.  The 
idea  is  to  use  German  railway  material  pending  its  replacement 
by  new  rolling  stock. — Board  of  Trade  Juurnal. 

Croydon. —  Conductresses. —  Conductresses  have  dis- 
appeared from  the  Corporation  tramways,  all  having  now  been 
replaced  by  men. 

Dewsbury. — E.x^tension     oi'    TiiUK. — The    Corporation 

has  decided  to  apply  to  the  P..  of  T.  for  a  prolongation  of  the 
•(wriods  for  the  completion  of  the  works  authorised  by  the  W  us- 
bury  Corporation  Tramw.ays  Orders,  1911  and  1912. 

Edinburgh. — Fare     Revision.  —  The    M.    of    T.    has 

informed  the  T.C.  that  it  cannot  sanction  the  proposed  increase  of 
the  tramway  fares  from  Id.  to  lid.   until  information   regarding 
■  the  loss  which  the  recent  award  to  tramway  employes  has  been 
submitted  to  the  Board. 

Tramway  Electrification.— The  T.C.  has  adopted  the  recom- 
mendations of  the  Tramways  Committee  for  the  electrification  of 
the  tramways  on  the  overhead  system. 

Farnworth. — Lightxixg  Accident. — Durincr  a  thunder- 
storm, last  week,  the  supply  of  electricity  and  the  tramway  services 
were  disorganised,  owing  to  the  generating  station  and  a  street 
cable  box  being  struck  by  lightning. 

Glasgow. — Proposed  Fare  Revision. — The  general 
manager  of  the  Corporation  tramway  department  is  advocating 
the  abolition  of  the  Ijd.  fare.  The  wages  bill,  which  was 
£412,000  in  1913,  is  estimated  at  £850,000  for  the  current  year. 

Halifax. — Year's  Working.  —  The  working  of  the 
Corporation  tramway  department  for  the  year  ended  March  Slst 
last  resulted  in  a  net  profit  of  £9,457,  compared  with  £16,837  in 
the  preceding  year.  The  total  income  was  .£149,648,  against 
£129,679,  and  the  expenditure  was  £140,191,  against  £112,842. 
Interest  and  income-tax  amounted  to  ,£14,480,  against  .£11,9()8, 
and  sinking  fund  to  .£13,392,  against  £13,265.  The  car-mileage 
decreased  from  1,869,357  to  1,850,513,  while  the  number  of 
passengers  carried  increased  from  22,822,341  to  24,516,973. 

Keighley. — Railless  Traction. — It  is  stated  that  out 

of  10  raUless  cars  owned  by  the  Corporation,  only  one  is  cap- 
able of  taking  the  road  at  present.  The  cars  were  made  on  the 
Continent,  and  the  lack  of  facOities  to  have  them  repaired  is  the 
cause. 

Light  Railways. — Up  to  December  31st  last  applications 
to  the  Light  Railway  Commissioners  for  the  sanctioning  of  schemes 
under  the  Acts  of  1896  and  1912  represented  a  total  of  5,051  miles 
of  lines.  Applications  had  been  granted  by  the  Commissioners  for 
2,272  miles,  while  the  orders  confirmed  by  the  B.  of  T.  authorised 
the  construction  of  lines  aggregating  2,101  miles.  Only  about  900 
miles  have,  however,  been  actually  constructed,  of  which  55<l  are 
on  lands  acquired  and  35<>  on  roads. 

London. — Tramwav  Fares. — The  L.C.C.  Highways 
Committee  has  reported  that,  in  order  to  meet  the  increase  in 
working  expenses  and  the  extra  cost  of  renewals,  it  will  be  neces- 
sary to  obtain  an  additional  revenue  of  about  £1,000,000  during  the 
current  year.  The  recent  reduction  of  employes'  working  hours 
alone  will  cost  £360,000.  It  is  estimated  that  about  £.5i66.000 
will  have  to  be  raised  by  increased  fares,  and  that  the  remainder 
will  be  obtained  by  running  5,000,000  additional  car-miles  and 
carrying  more  passengers.  It  is  proposed  to  reduce  the  average 
length  of  penny  stages  from  1'8  miles  to  r5  miles,  with  a  maxi- 
mum fare  of  4d.  for  a  continuous  journey,  and,  as  regards  workmen's 
return  fares,  to  charge  2d.  for  a  2-miIe  return  journey,  3d.  for 
3  miles,  4d.  for  4  miles,  and  5d.  for  journeys  over  4  miles.  This 
increase  in  fares  is  estimated  to  produce  £416,000,  of  which 
£321,000  is  in  respect  of  ordinary  fares,  £55,000  in  respect  of 
workmen's  fares,  and  £40,000  in  respect  of  improved  methods  of 
fare  collection.  On  the  present  basis,  there  is  an  annual  loss  of 
£160.0011  on  workmen's  fares,  which,  under  the  new  basis,  would 
be  reduced  to  £  105.000.  The  Committee  is  to  reconsider  the  matter 
in  six  months'  time,  and  should  the  present  proposals  be  insufBcient 
to  balance  the  expenditure  and  revenue,  further  proposals  will  be 
submitted  to  prevent  the  undertaking  becoming  a  charge  upon  the 
rates. 

The  fare  increases  will  come  into  force,  south  of  the  Thames, 

■^Jinday  next, 
ations  of  th'"}^  °^  "*^  Council,  on  the  15th  inst.,  the  recommend- 
e  U(>ii..._-it^p  -wexe  carried, 


Tube  Subwavs. — Statutory  notice  is  given  by  the  Electric 
Railway  Co.  of  its  intention  to  apply  to  Parliament  for  powers  to 
extend  its  subway  in  the  Charing  Cross  district,  and  to  provide 
exits  and  approaches  in  Northumberland  Avenue  and  'V^ictoria 
Embankment. 

Brentford. — At  the  first  meeting  of  the  newly-constituted 
District  Council  held  on  April  17th,  the  clerk  reported  that  he 
wrote  to  the  B.  of  T.  pointing  out  dangerous  portions  of  the  tram- 
way track.  That  letter  was  sent  to  the  Tramways  Co.,  which  had 
replied  that  the  Council  was  well  aware  of  the  position  of  affairs 
under  the  Tramway  Bill  of  last  year.  A  sum  of  £  400,000  was  to 
be  spent  on  reconstruction,  which  would  be  commenced  as  soon  as 
possible.  The  surveyor  said  that  he  had  been  assured  that  three 
gangs  would  be  kept  at  work  on  the  track  keeping  it  in  order 
until  the  reconstruction  commenced.  The  fees  of  the  advisers  on 
the  Tramway  Bill  of  last  year  were  £264  and  £2S4  respectively. 
It  was  understood  that  £272  would  be  paid  by  the  authorities 
attending  the  conference.  The  clerk  reported  having  attended  a 
conference  at  the  B.  of  T.  on  the  question  of  the  increase  of 
tramway  fares,  when  it  was  decided  that  a  committee  of  five 
should  go  into  the  statistics  and  report.  That  report  had  been 
sent  to  the  B.  of  T.,  which  would  consider  it.  The  chairman  said 
that  he  thought  the  fares  would  go  up  :  the  Tramways  Co.  had 
pressed  for  higher  fares  in  order  to  carry  on.  No  decision  had 
been  given  by  the  B.  of  T. 

Derailments. — Late  at  night  on  Friday  last  a  tramcar  failed  to 
take  the  points  at  Kew  Bridge,  and  was  derailed.  Trafiic  was  held 
up  for  some  time.  On  Monday  morning  another  car  at  the  same 
spot  jumped  the  metals  and  fouled  a  passing  car.  slightly 
damaging  it. 

Manchester. — Estimates. — The  estimates  which  the 
Tramways  Committee  has  submitted  to  the  T.C.  show  that  wages 
have  increased  by  £400,000  per  annum,  or  117  per  cent.,  over  pre- 
war rates.  During  the  past  five  years  the  number  of  passengers 
carried  has  increased  from  200  to  250  millions.  Last  year  £111,000 
was  contributed  from  the  receipts  to  the  city  fund,  and  £109,000 
was  added  to  the  renewals  fund. 

Northampton. — Working   Hours. — The  application  of 

the  tramway  employes  for  permission  to  work  their  eight  hours' 
day  without  a  break  has  been  acceded  to  by  the  Tramways  Com- 
mittee, and  employes  will  take  their  meals  on  the  cars. 

Power  for  Traiiwavs. — The  Tramways  Committee  has  recom- 
mended the  T.C.  to  accept,  for  a  period  of  five  years,  the  offer  of 
the  E.L.  and  P.  Co.  to  supply  electrirfty  for  the  tramway  service. 
It  is  now  estimated  that  the  annual  saving  will  be  £2,000  jier 
annum. 

Pontypridd.  —  Year's  Working.  —  The  past  year's 
working  of  the  Corporation  tramway  undertaking  resulted  in  an 
increased  revenue  of  approximately  .£8,932.  The  receipts  were 
£37,236,  against  £28,303  in  the  previous  year,  and  passengers 
carried  numbered  7,202,402,  against  6,642,399. 

Rochdale.— Year's  Working. — The  past  year's  working 
of  the  Corporation  tramway  department  resulted  in  a  surplus  of 
£602  ;  this  it  is  proposed  to  place  to  the  renewals  fund,  which  now 
stands  at  about  £32,270.  The  total  income  for  the  year  was 
£118,033,  an  increase  of  £9,561.  'Working  expenses  were  .£60,710, 
an  increase  of  £4,118,  and  other  charges  £58,596,  an  increase  of 
£13,767,  of  which  £11,516  was  increased  war  bonus,  and  £1.787 
increased  income-tax.  Last  year's  profit  was  £8,351.  The  capital 
outlay  on  the  undertaking  now  totals  £368,214. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — A  wireless  concession  has  been  granted  to 
the  Siemens  firm,  under  date  March  15th,  on  behalf  of  the  Berlin 
Co.  owning  the  Telefunken  system.  The  concession  is  for  30 
years,  commencing  on  the  date  of.  the  approval  of  the  plans,  and  is 
solely  for  foreign  messages.  Power  will  be  supplied  by  tOO-KW. 
high-frequency  Telefunken  machines  ;  the  wave  lengths  will  be 
10,000  metres  and  upwards.  The  tariff  between  Argentina  ami 
Germany  is  to  be  two-thirds  less  than  cable  rates,  and  the  tariff  for 
all  Government  services  50  per  cent,  less  than  the  public  charges. 
The  State  reserves  the  right  to  exact  that  all  the  employes  shall  be 
Argentinos.  The  concession  does  not  give  the  company  a 
monopoly.  The  company  has  three  months  in  which  to  present 
the  general  and  12  months  in  which  to^  present  the  definite  plans. 
A  public  service  is  to  be  given  within  two  years. 

Belgium. — When  the  Germans  destroyed  the  telephone 
system  of  the  country,  they  calculated  that  it  would  take  two 
years  to  restore  it.  The  two  chief  central  exchanges  at  Brussels 
were  entirely  removed,  and  the  third  was  destroyed.  The  heads 
were  cut  off  50  underground  cables,  each  made  up  of  from  200  to 
400  wires,  while  separate  wires  were  cut  in  several  places  in  such  a 
way  as  to  make  them  especially  difficult  to  repair.  Equipment  was 
torn  down  and  removed  ;  one  of  the  big  "  multiples"  was  entirely 
destroyed.  The  whole  telephone  installation  will  have  to  be  rebuilt ; 
the  work  is  going  on. 

Exchanges  in  other  towns  have  suffered  the  same  fate.  The 
wires  in  private  houses   have  been   cut,  and  in  many  cajses  the 
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instruments  have  been  removed.  The  same  conditions  prevail  at 
the  Central  Telegraph  Office.  The  ?reat  switchboard  servingf  as  an 
exchange  for  the  whole  of  the  country  was  stripped.  The  main 
instrament  room  was  left  simply  empty.  At  the  end  of  last  mouth 
there  was  tio  cable  communication  with  England,  except  by  way  of 
Holland  and  France  There  was  only  one  wire  working  between 
the  French  frontier  and  Paris.  It  was  four-and-a-half  months 
before  the  Germans  .sugceeded  in  disooverinj;,  althouKn  it  had  l>een 
laid  by  Siemens,  how  the  Belgians  had  manajred  to  keep  the  under- 
ground telephone  line  from  Antwerp  workintr  surreptitiously  for 
days  lifter  the  occupation. —  The  Times. 

Cable  Censorship  to  be  Withdrawn. — The  ilaily  Press 

states  that  as  the  outcome  of  an  agreement  between  the  Allied 
Governments,  the  censorship  on  all  cable  communication  between 
Allied  and  the  Orient  and  S.  American  and  European  countries, 
excepting  Germany,  Austria  and  Hungary,  and  that  part  of  Russia 
controlled  liy  the  Bolshevists,  is  about  to  1>p  withdrawn.  Formal 
approval  of  the  British  Government  has  not  been  given  to  the 
agreement  ;  but  it  is  expected  to  be  notified  this  week. 

Germany. — A  report  from  Paris  states  that  the  As.sociated 

Go\ernment8  have  authorised  the  resumption  of  postal,  cable,  and 
wireless  communication  between  Germany  and  neutral  countries  to 
a  limited  extent,  in  order  to  facilitate  the  Brussels  Food  Agree- 
ment of  March  14th.  Communications  regarding  imports  are 
confined  to  foodstuffs,  and  those  regarding  exports  may  not  contain 
references  to  forbidden  articles.  All  correspondence  will  he 
censored,  and  wireless  will  only  be  permitted  if  Germany  consents 
to  the  settinsf-up  of  central  censorship  machinery. 

According  to  a  Press  correspondent,  it  is  said  that  it  has  now 
been  decided  that  the  following  cables  will  not  be  restored  to 
Germany  : — Emden-Vigo  :  Emden-Brest :  Emden-Tenerifie:  Emden- 
Azores  (two  lines)  :  Azores-Xew  York  (two  lines)  ;  Teneriffe- 
Monrovia  (West  Africa) :  Constantinople-Constanza ;  Monrovia- 
Pernambuco  (Brazil)  ;  Chifu-Tsingtau-Shanghai ;  Yap  (Caroline 
Islands)-Shanghai  ;  Yap-Guam  (Pacific) ;  Yap-Menado  (Malay 
Archipelago). 

India, — During  disturbances  the  rioters  at  Amritsar  cut 
the  telegraph  lines,  and  at  Ahmedabad  the  city  telegraph  office  was 
burned  down.  Destruction  of  the  raihvay  and  telegraph  lines  is 
said  to  be.  perhaps,  the  most  distinctive  feature  of  this  widespread 
disturbance,  as  was  the  case  also  in  Egypt. 

Isle  of  Man. — The  telegraph  service  between  the  Isle 
of  Man  and  the  mainland,  interrupted  by  a  breakage  of  the 
submarine  cable,  has  been  restored.  Since  the  breakage  took  place 
on  February  25th,  communication  has  been  maintained  by  wireless. 

Spain. — The  Government  is  making  every  effort  to 
re-establish  telegraphic  and  telephonic  communication,  which 
ceased  at  midnight   on:  April    ISth.  owing   to   a  political  strike. 

A  later  Timex  rejiort  states  that  the  Cabinet  has  ajijiroved  a  Bill 
making  it  a  |>enal  offence  for  telegrajjhists  to  leave  work.  Official 
communications  have  been  restored  in  the  principal  Provinces. 
Several  provincial  capitals  where  the  telegraphists  are  still  at  work 
are  able  to  communicate  with  each  other  and  with  the  different 
localities  in  their  resjjective  districts. 

Telegraph    Operators. — At  the  lirst  confereiice  of  the 

Cable  Telegrajih  Ojjerators'  Association,  held  in  London  on  Satur- 
day last,  a  programme  was  decided  upm  which  includes  a  six-hour 
day,  optional  overtime,  revision  of  the  pension  scheme,  voluntary 
retirement  at  50  and  compulsory  retirement  at  55,  and  equal  pay 
for  equal  work  irrespective  of  sex. 

Underground  Telephone  Cables. — Two  of   the  schemes 

for  placing  all  the  telephone  wires  of  Leeds  and  district 
under  ground  are  already  in  hand.  The  general  scheme,  planned 
before  the  war,  includes,  besides  many  big  i-entres,  practically  the 
whole  of  the  wires  acquired  from  the  National  Telephone  Co.  in 
1912.  Practically  all  the  plans  have  been  made,  and  all  the  con- 
tracts made  for  the  underground  schemes.  The  eieater  part  of  the 
underground  cable  in  Leeds  itself  will  also  be  down  before  the  end 
of  1919.  It  is  estimated  that  the  whole  programme  will  take 
between  two  or  three  years  to  complete.  The  first  important 
underground  telephone  cable  to  be  started  upon  was  the  one  to 
London,  but  this  will  not  be  the  first  one  to  be  completed. — The 
Time.'.: 

United  States. — Restrictions  in  the  United  States  u]X)n 
the  use  of  wireless  receiving  stations,  other  than  those  for  com- 
mercial traffic,  were  to  have  been  removed  on  April  15th. 

Organised  telegraph  and  telephone  wmkers  are  taking  a  vote,  to 
be  completed  by  May  5th,  on  the  question  of  a  general  strike. — 
The  Times. 

Wireless    Operators'   Threat.  -  Regarding  the  wireless 

operators'  threat  to  strike  unless  payment  was  made  of  the  K 3  a 
month  war-risk  bonus,  the  Shipping  Controller  held  a  conference 
with  representatives  of  the  Shipping  Federation  and  the  Marconi 
Co,  at  the  Ministry  of  Shipping  on  April  14th.  and  a  decision  was 
come  to,  which,  however,  the  men's  association  regards  as  not 
altogether  satisfactory. 

The  Marconi  Co.  has  granted  the  demands  of  the  Association  of 
Wireless  Telegraphists  for  the  payment  of  the  bonus  to  date  back 
from  October  7th  laat. 

Wireless     Restrictions     Removed. — The    ban    on    all 

wireless  messages  for  the  public  is  to  be  removed  on  May  1st,  Mr. 
Godfrey  Isaacs  stated  jat  a  meeting  of  the  Marconi  Co.  last  week. 
From  that  date  wireless  installations  on  all  vessels  will  be 
reinstated. 


CONTRACTS  OPEN  AND  CLOSED. 

C  The  date  giren  in  parenthe.tea  at  the  end  of  the  paragraph  indieatei 
the  iuue  of  the  Electrical  Kevievf  in  which  the  "  Oficial 
Xotice"  appeared.')  i 

OPEN. 

Australia. —  Bhish.vne. — May  ir)th.  Department  of  the 
Treasury,  h.t.  switchboard,  storage  battery  and  motor-generator  set 
for  the  electric  ix)wer  house,  Inkerman  Irrigation  Area,  Townsville, 
Specifications  from  the  Hydraulic  Engineer,  Brisbane. 

.Tune  18th.  Brisbane  City  Electric  Light  Co.  Supply  of  rotary 
converters  (specification  lOs.  <ld.)  from  the  offices  of  the  <!ompany 
at  Brisbane. — Ti mlirs. 

MBLRonKNK. — May  14th.  Victorian  Railway  Commissioners. 
Cells,  renewals,  caustic  soda  and  mineral  oil  for  i^austic  soda 
batteries.     (Contract  No.  :i2, 194.) 

Sydney.— .fune  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.*, 

Bedford. — May  ;ird.  Electricity  Department.  Meters 
for  12  months."  (April  18th.) 

Birr  (King's  County). — May  1st.  Birr  Electric  Light 
and  Power  Co.,  Ltd.  Hydraulic  turbine  and  accessories,  electric 
generator,  reducer  set  and  motor  booster,  switchboards,  alterations 
to  P.  &  G.  storage  battery,  overhead  distributing  lines,  wooden  poles 
and  fittings.     (April  llth.) 

Chorley.— April  28th.  B.  of  (!.  Electric  lighting  in- 
stallation at  the  Poor  Law  Institution,  Eaves  Lane,  Chorley. 
Specification  from  Mr.  R.  E.  Aspden,  Clerk,  7,  High  Street,  Chorley. 

Dundalli.— April  l'9th.  U.D.C.  Electricity  Department. 
Replating  of  storage  battery.     (April  llth.) 

Ilford. — April  I'llth.  Tramway  Committee.  lOo  tous 
steel  tramway  rails,  140  pairs  fishplates  and  fishbolts,  300  copper 
rail  bonds,  2s  tramway  standards. — Mr.  L.  Harvey.  Tramways 
Olfice,  Ley  Street,  Ilford. 

London. — Battersk.V. — May  1st.  Electricity  Department. 
One  water-tube  boUer,  superheater,  economiser  and  mechanical 
stoker. induced-draught  plant  for  main  Hues.     (April  llth.) 

L.C.C.— May  12th.  5,000  driving-wheel  tires,  and  3,500  trailing- 
wheel  tires  for  electric  tramways.  General  Manager.  L.C.C.  Tram- 
ways, 23,  Belvedere  Hoad,  Lambeth,  S.E. 

Metropolitan  Water  Board. — May  22nd.  Two  Die.sel  engines, 
gearing  and  centrifugal  pumps.  Chief  Engineer's  Department, 
South  Place,  P'insbury  Pavement.  E.G. 

Salford. — 1,000  yd.  of  i.r.  insulated  electric  cable,  and  one 
20-B.H,p.,  DC.  electric  motor.  Particulars  from  Mr.  W.  Woodward, 
Engineer,  Gas  Offices,  Bloom  Street. 

South  Shields. — -Vpril  I'iith.  Corporation.  Rails,  copper 
rail  bonds,  bonding  of  rails.  Particulars  from  Mr.  .1.  C.  Whiteby, 
tramway  manager. 

•A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 


CLOSED. 

Australia. — Mki.holirne. — City  Council  :  — 

Five  elef^tric  inotorb,  i.*423.  -  Britisti  General  Klectric  Co.,  Ltd. 

Six  circuit  Itreakers,  oil  brake  type,  .t.^l.''..— Warbnnon,  Pranki,  Ijtil. 

P.M.G.'s  Department,  N.S.VV.— 

•20,000  porcelain  insulators,  i.^m. -Firebrick  Insulator  &  Pottery  Co.  iPly.), 

Limited. 
P.M.G.'s  Department,  Queensland — 
10,000  porcelain  insulators,  ;£297.— Firebrick  Insulator  4  Pottery  Co.  (Pty.l, 

Limited. 
Material  for  automatic  telephones,  £404.— B.I.  &  Helsby  Cables,  Ltd. 

P.M.G.'s  Department.  Tasmania — 

3,000  porcelain  insulators,  iSii.— Firebrick  Insulator  &  Pottery  Co.  (Pty.), 
Limited. 

Prime  Minister's  Department — 

One  induction  motor  for  ship  construction  purposes,  i'405. — Noyes  Bros. 
(Melbourne),  iPty.),  Ltd. 
Victorian  Railways  Department — 
Electric  lamps,  600  c.p.,  240  volts,  gas-filled  screw  caps,  14s.  3d.  each; 
300  c.i'.  do.,  bayonet  cap,  lis.  each  ;  200  c.p.  do.,  78.  6d.  each ;  400  O.P., 
230  volts,  12s.  5d.  each;  IG  c.r.,  carbon  filament,  2iU  volts,  ls.4d.  each,— 
Noyes  Bros.  (Melbourne),  (Pty.),  Ltd. — Tenden. 

Barnsley. — T.C.   Switchgear.  New  Switchgear  Construc- 
tion Co.,  £159. 

Glasgow. — Tramways  Department : — 

Axles. — Glasgow  Railway  Engineering  Co.,  Ltd. 

Phono  trolley  wire. — Bridgeport  Brass  Co.  ,,  ,^in. 

Galvanised  steel  wire.— Whitecross  Co.,  Ltd.,  and  ,1.  Stewtir*  J'  ^' 
Drop  forgings  for  jacks. — A.  Harper,  Sons  &  Bean,-!-^'' 
Commutators.— P.  R.  Jackson  &  Co. 
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Gorernm§nt    Contracts. — The    undermentioned    contracts 
were  placed  duriri.g  March,   1919: — 

War  Office. 
ip:.r2h    :c:    gsaarating   seis. — ^M.  L.   Magnetc    Syr:.-,  ,     ^.: 

Post   Office. 
t^foKctive   apparatus. — .-lUKimatic  Telephone   Manuiscrurmg    Co  ,    L 
Teiegrapr.  apparatus. — Creed  &  Co  .   Ltd  ; 

Telephone    apparatus. — .\utoniatit:    Toiephone   Nfanulacturing    C.x,    I  1 

Conner  Telephone  Worki,  Ltd..  Telephone-  &  Microphone  i^i        '. 

Electric  Co.,  LiJ. 
Submarine  cable.— Siemens    Bros.    &   Co..    Lid. 
lelegrapli   and    telephone   cable.— Weiitcm    Electric   Co.,    Lril. 
Jointing    rompoun'l. — Dussek   Bro.-i.    &   Co.,   Ltd. 
Cords    lor    telephone*.- London    lil<xlric    Wire    Co.    8:   .Smiths,    Ltd.;    I'hcinls 

Telephon,-  ,V    Eleclri..   Work.*,    Ltd. 
Sloneaare    ducts.— .Mbion    Clnv    Co.,    Ltd.;    Gibbs    !v   Canning,    Ltd^;    H.    k. 

.Mansfield;   G.   Skev    «    Co.,    Ltd.;    .Suiion   &    Ct>.;    T.    Wr.igc   &    Son. 

Ltd. 
Lamps    lor    telephones. — General    Electric    Cm..    Ltd. 
Laying  conduits. — Sevenoiiks-Tunbridge  Wells.    K.    M.    Parkinson;    MothcrwM- 

Hamilion.    W.    Dobson ;   Motherwell,  W.   Qtibson. 
Manufacturing,    supplying,   drawing-in,   and   jointing   cables. — London-Stannim.' 

corner,   Callcnder's   Cable  .1-   Construction   Co.,    Ltd.;  Glasgoa-Molh  i - 

well.   Siemens  Bros.   &   Co..    Ltd.;    Liverpool-Manchester,    \V.    [.    H.n. 

ley's  Telegraph   Works  Co..   Ltd. 
.Amplifying   v.^lves.— .Marconi    Wireless   Telegraph   Co.,   Lt.l. 

i.M>i\  UFrict: — Stores  Dep.xrtmen'i. 
Accumulators. — Chloride    Electrical    Storage  Co.,    Ltd 
Ikiiler   tubes.— A.   Eierilt  &  Sons;   W.   Bavliss,   Ltd. 
Cable.— V\'.   T.  Glover  *:   IJc>.,  Ltd.  ;M'.ene'ral   El«tr.«    >  1 

Generating    sets.— I.amashir.^   Dynamo,   &c.,    Co.,    1.:  1 
H.i\l.    Ofkice  ok    Wokks. 

ing    works. -Electric    wiring,    .Ministry    o(    P<-n«ions,    Reg.nls     I'.k. 


redegars,  Ltd. 

BoARP   OF   Public   W'c 

work   ar.l  supplLs,   Dublin   Disu^i 


;.    DiBLiv. 

-Handley   &   Robins..n. 


London.  —  Poplar.  —  Electricity  Committee.      Recom- 
mended : — 

One  boiler,  36,000-lb.    evaporative   capacity,  complete.  £11,758.  —  Clarke. 

Chapman  &  Co.,  Ltd. 
Rotary  feed  pump,  £6ol.~0.  &  J.  Weir,  Ltd. 

Seven  patent  automatic  coal  weighers,  i2,36.'?.— W.  *  T.  .Avery,  Ltd. 
One  balancer-booster  sat,  complete  with  spare  parts,  witli  starter   and 

regulator,  ±-l,287.—Mather  &  Piatt,  Ltd. 
Ri-newiDK  existing  battery,  £248. — Han  .Accnmnlator  Co.,  Ltd. 

Taunton.  —  T.C.      Three     electric     vehicles.      Edison 

Accumulator   Co.,   Ltd..    ■ei.SO'l    each,   one   with    interchangeable 
body,  iiJX.nO  extra. 


FORTHCOMINQ     EVENTS. 


Junior  losUtutiOD  of  Engineers.— t'riday,  .AprU  2;~.tb.    At  T..SO  p.m.    At  3», 

Victoria  Street  ,Lun,li.n.  S.W  .     ■■  Commercial  Flviiig,"  by  Mr.  J.  D.  Nortb 

K.f  Boulton  &  Panl,  Ltd.). 

Friday,  May  2nd.    At7.80p.ru.    At  3«,  Victoria  Street.     Leettirette  on 

"  Kngineering  at  the  Front,"  by  Capt.  G.  B.  Paterson,  A.I.F. 

'North  Eastern  Section).— Tuesday,  .\pril  29th.    .At  7.15  p.m.    At  the 

Mining  Institute,  Xewcastle-upon-Tvne.      Paper  on  " -A.C.  Diagrams  and 

their  Systematic  Development,"  l.y  Mr.  M.  M.  Hall. 
iDdustrial  BeconslrucUon  Council.— Tuesday,  April  29th.    Atii.SOp.m.    .At 

the  Institute  of  .Journalists.  Tudor  Street,  E.G.    Conference  on  "  Incentives 

to   Efflciencv   in    Scientilie     Manu.seraent,"    to    he   opened    by  Mr.     H. 

Atkinson. 
iostituUon    of    Civil    Engineers.— Tuesday,  April  29th.     At  .">.S0  p.m.    At 

Gt.  George  Street,  Westminster,  S.W.    Annual  general  meeting. 
Faraday  Society  and  the  Roentgen  Society.— Tuesday,  April  29th.    From 

•J  to  7  p.m.  and  8.;W  to  lu  p.m.    .Toint  meeting.    .At   Bnrlington  House, 

Piccadilly,  W.    iSee  "  Institution  Notes  "  this  Lssue.l 
Boyal  Society  of  Arts.— Wednesday,  April  30th.     At  4.90  p.m.    At  John 

Street,  .Adeljihi,  W.C.    "Trueman  Wood  "  lecture  on  "  Glass  and  some  of 

it;.  Problems  •■  hy  Sir  H.  .larkson,  F.R.S. 
Uoyal  Institution  of  Great  Britain.— Friday.  May  1st.     At  .''..30  p.m.     At 

\il>eujarl.-   ^aeit.  \\.     L.etiii.-  on   "Energy  Distribution  in  Spectra,"  bv 

I'rol    .1    "\\".  Nj.  Imj;.m,,,  r.JL.S. 

lustllutlon  of  Electrical   Engineers.- Thursday,  .May  Ist.    At  li  p.m.    At 

ihe  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.      Lecture  on 
"  Magnetic  Storms,"  by  Dr.  C.  Chree,  F.R.S. 

North-Eastern  Centrei.— Monday,  April  isth.  At  I!. 45  p.m.  At  the 
-Milling  Institute,  Newcastle-ui)on-Tyne.  Lecture  on  "Electric  Welding," 
l.\  Dr.  .1.  H.  Paterson. 

iNortb-Midland     Centre).— Tuesday,  AprU  29th.    At  7  p.m.     At  the 
Metropole,  King  Street,  Leeds.    Papers  on  '*  Electric  Furnaces." 
Institution  of  Mecbanical  Engineers.- Friday,  May  Znd.    At  6  p.m.    At  the 
Institution  of  Civil   Engineei-s,  Gt.  t^eorge  Street,  S.W.    Paper  on  "  The 
-Mechanical  Properties  of  bteel.  with  some  Consideration  of  the  Qu 
Britueness,"  by  W.  H.  Hattleld. 


NOTES. 

Government  Pledges  to  Labour. — lu  the  House  of 
(-'oimnijns  lasi  wt-ek  the  MinLster  of  Labour  (Sir  Eobert 
Home)  presented  the  ' '  Restoration  of  the  Pre- War  Prac- 
licfts"  Bill.     We  print  below  the  four  openiiig  paragiaphs :  — 

1. —  (1)  Whete.  in  ;iny  establishment  to  which  this  Act 
iipplies,  any  rule,  practice,  or  custom  obtaining  before  the 
\var  in  any  industry  oi'  branch  nf  an  industry  (hereinafter 
referred  to  a-s  a  trade  practice)  has,  during  and  m  consequence 
"1  the  present  wiir,  Ijeen  dep;irti:>d  from,  the  owner  of  that 
■  -tablishment  *hall  b<-  under  an  obligation,  at  the  expiration 
'.t  one  month  from  the  dato  wheji  such  notice  as  is  herein- 
^iller  mentioned  is  .seiTed  on  him,  to  restore  or  permit  the 
ie.st«jratioii  of  the  trade  practice  so  previously  obtaining,  and 


for  one  year  after  such  restoration  ia  effected  to  maintaia  or 
permit  the  continuance  of  the  trade  practice. 

(2)  Where  any  industry  or  branch  of  industry,  ■^hicc 
oefore  the  war  was  not  carried  on  in  an  establishment,  com- 
menced to  be  carrie'i  on  in  the  est3,blishment  dviring  the 
var  and  continues  to  be  carried  on  therein  after  the  termina- 
tion thereof,  or  where  an  establishment  is  one  vrhich  .;oui 
meiiced  to  be  worked  after  the  beginning  of  war,  the  ownei 
111  the  estahh.sliment  shall  lie  tmder  the  obligation,  at  the 
fX-piration  of  one  njouth  from  the  date  when  such  notite 
as  is  hereinai'ter  mentioned  is  sen"ed  on  him,  to  introduce- 
or  permit  the  introduetiou  of,  and  for  one  year  after  such 
introtiuction  i.s  effected  to  maintain,  or  permit  the  continu- 
ance of.  such  trade  practices  as  obtained  before  the  war  in 
other  e-stablishments  where  that  industry  or  Branch  was 
faj-rie<i  on  under  circumstancds  mo-st  nearly  analogou.s  to 
ihose  i>f  the  establishment  in  tjuestion. 

(8)  .\n  obligation  under  this  section  .shall  not  become  bind 
ing  on  the  owTier  of  any  e-stablishment  unless  within  tlire»- 
months  after  tihe  termijiation  of  the  war  there  Is  .served  ou 
the  ownei-  by  or  ou  behalf  ol'  a  majority  in  the  est-ablishment 
of  the  clavss  or  grade  of  workers  whose  custoan  it  wa.s  befor.- 
the  war  to  maintain  the  trad«^  ju-actice  in  question,  a  notice 
in  tlie  prescribed  foim  iv<iiiiring  the  ob.servanco  of  the  obLiga 
lion,  and  .specifying  the  nature  of  the  practice  to  wtiich  the 
obhgation  relates,  and  if  the  change  of  practice  was  made  iji 
liursiiance  of  an  agreement,  .sjwcifying  also  the  agreement. 

(1)  If  the  owner  of  the  establishment  is  not  prepared  to 
comjily  with  the  notice  or  is  in  doubt  as  to  the  nature  of  the 
trade  practice  to  be  restored  or  introduced,  he  shall  within 
14  days  from  the  service  of  the  notice  on  him  serve  on  th.> 
sender  of  the  notice  a  counter  notice  in  the  prescribed  form 
to  that  effect. 

The  full  copy  of  the  text  of  the  Bill  was  printed  in  the 
J hyic.-!  on  .\.pril  21st.  The  jVct  will  apply  to  establishments 
in  which  munitions  work  within  tie  meaning  of  the  Muni- 
tions of  War  .\cts,  191-3  to  1917,  has  been  carried  cm,  and 
any  other  esfcabUshment  in  which  the  dejarture  from  the 
juactice  was  made  in  consequence  of  the  a.gio.Muentjs;  also  to 
(iTown  establishments. 

Edncational. — The    British  Science  (iuild  has  issued  a 

memorandum  urffins  tlie  Government  to  appoint  a  Departmental 
Committee  to  inquire  into  the  provision  for  University  and  higher 
lechDical  education  in  this  country,  and  a  Consultative  Committee, 
i^nsistingr  mainly  of  representatives  of  industry,  to  advise  the 
Board  of  Education  on  matters  affecting'  the  relationship  of  science 
and  industry  to  education. 

Scientific    Research  in  Canada. — A  resolution  for  the 

appointment  of  a  Special  Committee  to  consider  scientilie  research 
has  been  adopted  by  the  Canadian  House  of  Commons. —  Tl,,- 
Tiuie-i. 

Institution  and  Lecture  Notes. — Joint  Meeting  of  the 

Farada\  Society  and  the  R.intgen  Society A  general  discussion 

on  The  Examination  of  Materials  by  -X-rays "  will  be  held  on 
Tuesday.  April  29th.  in  the  rooms  of  the  Royal  .Society,  Burling-ton 
House,  London,  W.  1,  from  5  to  7  and  from  8.30  to  10  p.m.  The 
chair  will  be  taken  by  Sir  Robert  Hadfield,  Bart.,  F.R.S..  President 
of  the  Faraday  Society,  who  will  introduce  the  discussion. 

Prof.  W.  H.  Bragg,  C.B.E.,  F.R.S.,  will  deliver  an  address  on 
■  Radiometallography. ' 

Prof.  Alfred  VV.  Porter,  F.R  S..  will  give  short  abstracts  of  the 
following  papers,*  translations  of  which  will  W  presented  by  Sir 
Robert  Hadfield  ;—(,</ )  "  Investigation  of  Metals  by  Means  of 
-X-rays."  by  F.  .ranns  (Munich)  and  M.  Reppchen  (.ColoerneJ. 
(.i)  "The  Principles  Goyerning  the  Penetration 'of  Metals  by 
-X-rays."  by  Dr.  G.  Reapondek  (.Helensee). 

M.  H.  Pilon  and  Mr.  Geoffrey  Pearce  will  yive  a  brief  description 
of  the  ■  Ajjparatuii  I'sed  for  Radiometallography. "  illustrated  hy 
lantern  slides. 

Capt.  R.  Knox  and  Major  G.  W.  C.  Kaye  will  present  a  paper  on 
'■  The  Examination  of  Timlier  by  X-rays.' 

Sii-  Robert  Hadfield,  Bart.,  F.R.S..  Mr.  S.  A.  Main.  B.Sc,  and  Mr. 
J.  Brooksbank,  B.Sc,  A.R.C.S.,  will  read  papers  on  : — (n  i  '  Testing 
the  Absorption  Power  of  Different  Steels  under  the  -X-rays  '  ; 
(i)  "  -X-ray  Examination  as  .\pplied  to  the  Metallurgy  of  Steel  : 
(c)  "  Radiographic  Examination  of  Carbon  Electrodes  Used  in 
Electric  Steel-.Making  Furnaces  "  :  (Vi)  "  A  Method  of  Testing  an 
X-ray  Tube  for  Definition.' 

Lieut.-Colonel  C.  F.  .lenkin  wiU  contribute  a  note  on  "  The 
Detection  of  Hair  Cracks  in  Steel  by  ileans  of  .X-rays." 

Mr.  F.  F.  Ren  wick  will  read  a  paper  ou  "  The  Behaviour  of  Photo- 
graphic Plates  Exposed  to  X-rays,  Considered  in  Relation  to  the 
Radiography  of  Metals." 

Dr.  R.  E.  Slade  will  read  a  paper  on  'Contrasts  in  -X-ray  Photo- 
graphs." 

M.  E.  Schneider  (Le  Creusot),  President  of  the  Iron  and  Steel 
Institute,  will  present  a  paper  on  "  Radiometallography  " 

Prof.  A.  W.  Hull,  Mr.  C.  T.  Heycock,  F.R.S.,  Mr.  A.  A.  Campbell 
Swinton.  F.R.S..  Mr.  F.  W.  WUlcox,  Capt.  Leslie  Aitchison,  Mr. 
Donnithorn.  and  others  will  contribute  to  the  discussion. 

Major  C.  E.  S.  Phillips  will  exhibit  apparatus  used  at  the  War 
Office  X-ray  Laboratory  for  testing  definition  of  -X-ray  bulbs. 

Exhibits  and  demonstrations  will  also  be  given  by  M.  Pilon, 
Messrs.  Newton  ,Sc  Wright,  Watson  &  Sons,  Cox  &  Co.,  and  the 
British  Thomson-Houston  Co.,  Ltd. 

'  Proofs  ou  application  to  Sir  Robert  Hadfield.  22,  Carlton  Hons 
Terrace,  S.W.  1 .  or  to  the  Secretary  of  the  Faraday  Societ 
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lastltutloD  of  Electrical  Engineers.— On  April  14th.  the  second 
informal  meeting  of  the  Institution  was  held.  Mr.  R.  Rankin 
presidin?.  Dr.  R.  D.  Gifford  introduced  a  discussion  on  "'  Electrical 
Instruments, "  with  an  excellent  review  of  the  principal  types  in 
general  use.  describintr  the  leading  features  of  each  type  briefly 
but  clearly,  and  maintaining  an  attitude  of  impartiality  which 
drew  a  high  compliment  from  a  well-known  instrument  maker  in 
the  subsequent  discussion.  In  the  course  of  his  paper.  Dr.  Gifford 
wa?  greatly  assisted  by  the  "  mirrorscope,"  in'  the  hands  of  Mr. 
W.  E.  Bradshaw,  by  means  of  which  the  images  of  drawings  and 
diagrams  were  projected  on  a  translucent  screen.  As  a  feat  of 
condensation  without  loss  of  breadth  the  paper  left  nothing  to  lie 
desired. 

The  attendance  was  not  so  good  as  at  the  first  meeting,  but  the 
discussion  was  well  maintained.  The  chairman  described  a  hunt 
with  a  Megger  for  an  intermittent  earth  at  a  public  institution, 
which  eventually  became  a  dead  earth  and  was  localised  in  the 
mortuary!  A  naval  oiEcer  gave  interesting  details  of  his  experi- 
ence with  instruments  on  warships,  urging  that  they  should  be 
prorided  with  brass  cases  instead  of  cast-iron,  because  the  matelot 
was  taught  to  paint  everything  except  brass,  and  consequently  he 
painted  the  ironclad  instruments  black — including  the  glass. 
Another  speaker  remarked  that  this  did  not  really  matter,  as 
delicate  instruments  were  speedily  put  out  of  order  on  board  ship, 
and  might  just  as  well  be  blacked  over.  The  pranks  of  beetles  and 
si)iders  in  the  interior  ot  electricity  meters  were  described,  and  one 
speaker  gave  an  account  of  a  meter  which  first  refused  to  start. 
afterwards  refused  to  stop,  and  finally,  when  left  going  all  night, 
gave  no  record  :  it  was  eventually  found  that  the  meter  stopped 
soon  after  the  staff  left  the  test  room,  and  started  again  next 
morning  just  before  they  arrived,  this  behaviour  being  due  to  the 
fact  that  a  motor  in  an  adjoining  room  stopped  and  started  at 
those  times,  and  the  vibration  caused  by  the  motor  reduced  the 
pivot  friction  just  enough  to  allow  the  meter  to  run.  Another 
naval  officer  described  some  measuring  instruments  employed  in 
connection  with  wireless  telegraphy.  Altogether  the  meeting  was 
thoroughly  successful. 

The  annual  general  meeting  of  the  Scottish  Centre  of  the 
I.E.E.  was  held  at  Glasgow  on  April  8th,  Mr.  J.  F.  Nielson 
in  the  chair.     The  new  Committee  was  elected,  as  follows  : — 

Chairman.— Mr.  W.  B.  Hird. 

Vice-Chairmen. — Messrs.  Alex.  Lindsay  and  J.  E.  Sayers. 

Past-Chairmen  {Ex-Olficio  Members  of  Committee). — Messrs. 
J.  K.  Stothert,  Aich-Page,  .J.  F.  Nielson. 

Chairman  of  Students'  Section. — Mr.  F.  H.  Whysall. 

Ordinary  Members  of  Committee. — Messrs.  Sam  Mavor,  E.  T. 
Goslin,  A.  S.  Hampton,  W.  Wood.  R.  B.  Mitchell,  Frank  Anslow, 
W.  J.  Belsey,  Capt.  J.  M.  Scott-Maxwell,  Messrs.  J.  A.  Bell,  John 
Prentice.  D.  S.  Munro. 

Hon.  Sec.  and  Treasurer. — Mr.  Joseph  Taylor. 

Assist.  Hon.  Sec— Mr.  Wm.  F.  Mitchell. 

The  annual  report  showed  that  while  the  average  attendance  this 
session  had  not  been  large,  the  Committee  was  satisfied  that  much 
good  work  had  been  done.  The  discussions  had  showed  that 
interest  was  generally  well  maintained.  A  proposal  was  at  present 
before  the  Council  to  hold  special  summer  or  autumn  meetings  at 
Aberdeen  and  Dundee,  with  a  view  to  interesting  residents  in  those 
neighbourhoods.  The  session  ended  with  a  total  membership  of 
380,  an  increase  of  31  on  the  previous  year.  In  moving  the  adop- 
tion of  the  report  the  chairman  said  that  no  definite  arrangements 
had  yet  been  made  for  the  special  meeting  at  Dundee,  but  it  had 
been  practically  decided  to  meet  at  Aberdeen  on  June  6th.  That 
meeting  would  take  the  place  of  the  summer  meetings  they  had 
had  in  the  past.  The  meeting  would  be  purely  a  Scottish  Centre 
meeting,  and  there  were  hopes  that  the  president  of  the  Institution 
(Mr.  Wordingham)  would  be  present.  Details  would  be  announced 
later.  The  report  was  adopted,  and  Mr.  M.  B.  Field  gave  a  lecture 
on  the  "  Navigational  (Magnetic)  Compass  as  an  Instrument  of 
Precision.'' 

Royal  Institution.— The  lecture  arrangements  [for  after  Easter, 
include  the  following  : — 

Friday,  May  Snd.    At  5.30  p.m.— "Energy  Distribution  in  Spectra,"  l>v 

Prof.  J.  W.  Nicholson,  F.R.8. 
Friday,  June  6th.    At  6.30  p.m.—"  Atomic  Projectiles  and  thei»  Collisions 

with  Light  Atoms,"  by  Prof.  Sir  Ernest  Rutherford,  F.R.S. 
Toesdays,  Mav  27th  and  June   3rd.     At  3   o'clock.—"  Listening    Under 

"Water,"  by  Prof.  W.  H.  Bragg.  F.R.S. 
Thursdays,  May  1st  and  8th.    .At  S  o'clock.— "  Clutches,"  by  Dr.  H.  H. 

Hele-Shaw,  F.R.S. 
Satnrdays,  May  3rd  and  lOtli.    At  3  o'clock.    "  Chapters  in  the  Psychology 
of  Industry,"  by  Prof.  H.S.  Foxwell. 

Birmingham  Electric  Club At  the  final  meeting  of  the  session, 

on  April  12th,  a  paper  was  read  by  Mr.  J.  Gold  upon  "  Electric 
Converting  Plant, '  in  which  the  author  gave  an  account  of  the 
theory,  design,  and  practice  of  the  three  principal  types  at  present 
in  use— the  motor-generator,  the  "  La  Cour"  motor  converter. 
and  the  rotary  converter.  The  design,  construction,  and  perform- 
ance of  each  type  were  fully  discussed,  together  with  the  modifica- 
tion in  design  of  rotary  converters,  their  installation,  starting  up, 
and  control.  Test  figures  were  given  of  three  types  under  varying 
loads.  In  each  case  the  rotary  converter  had  an  advantage  in 
efficiency  over  the  other  two  ;  and  as  the  initial  costs  were  also 
lower,  the  author  held  it  proved  that  the  future  lay  entirely  with 
the  rotary  converter. 

Institution  of  Civil  Engineers At  the  meeting  of  the  Insti- 
tution on  April  9th,  a  paper  was  read  by  Mr.  George  Hughes  on 
the  electrical  and  mechanical  equipment  of  the  all-metal  cars  of 
the  Manchester-Bury  section  of  the  Lancashire  and  Yorkshire 
Railway.  In  the  motor  bogie,  he  said,  the  best  locomotive  practice 
had  been  adopted,  and  the  design  was  the  outcome  of  the  develop- 
ment of  the  built-up  frame  bogie.     Each  bogie  was  fitted  with  two 


motors,  geared  to  tlie  axle  through  spur  gearing.  The  motors  were 
2U0-H.P.,  and  had  been  designed  on  the  experience  gained  on  the 
Liverpool  and  Southport  line.  The  temperature  rise  of  these  motors 
was  65'  C.  after  an  hours  run  at  full  load. 

The  vacuum  brake  equipment  was  of  the  simplest  possible  form. 
In  the  design  of  the  brake  valve  the  "dead  man's  "  handle  was  incor- 
porated, which  apjilied  the  brakes  and  cut  off  current  to  the  main 
motors.  The  motors,  of  5-h.I'..  for  driving  the  pumps  were  series 
wound,  and  ran  at  1,000  k.p.m.  on  a  100-volt  circuit.  This 
pump  was  operated  through  a  switch  in  the  brake  valve  and  an 
automatic  regulator. 

Association  of  Mining  Electrical  Englneers,~At  a  meeting  of 
the  'i'orkshire  Branch,  at  Leeds,  on  April  12th,  a  paper  on  "Some 
General  Types  of  Electrical  Apparatus"  was  read  by  Mr.  Fred 
Sims.  In  reference  to  the  relations  existing  between  colliery 
managers  and  electricians,  Mr.  Sims  said  that  in  quite  a  number  of 
cases  the  electricians  were  looked  upon  as  a  "  necessary  evil  "  by 
the  managers,  and  treatment  was  meted  out  to  them  accordingly. 
Mutual  sympathy  and  understanding  were  in  the  highest  degree 
necessary  for  the  smooth  working  of  the  plant,  and  especially  with 
regard  to  the  colliery  electrical  apparatus.  The  present  condition 
of  affairs  was  deplorable,  and  he  trusted  that  in  the  near  future 
suspicion  and  jealousy  would  be  removed,  and  a  real  and  lasting 
amicable  understanding  would  be  instituted. 

Irish  Water-Powbr  Resources. — In  a  lecture  by  Mr.  H.  N. 
Walsh,  under  the  auspices  ot  the  Cojimercf,  Soctetv,  University 
College,  Cork,  a  list  of  sites  was  given  showing  that  there  were  very 
few  places  in  Ireland  at  which  electricity  might  not  be  generated 
for  transmission  to  the  cities,  or  for  electrochemical  purposes. 
Many  of  these,  said  Mr.  Walsh,  were  suitMle  for  all  kinds  of 
factories  requiring  up  to  ."lUO  or  l.dOU  H  p..  and  there  were  districts 
all  over  the  country  where  power  could  be  got  from  streams  for 
working  flour  and  woollen  mills  and  farm  machinery.  Particulars 
were  given  of  places  in  South  Kerry  where  power  ranging  from 
25  to  250  HP.  was  available  for  a  10-hour  day  in  a  very  dry  season, 
and  it  was  pointed  out  that  in  a  number  of  cases  facilities  were 
available  for  storing  winter  floods,  and  using  the  excess  water  to 
augment  the  summer  supply. 

U.S.S.  Tennessee. — What  is  described  as  the  world's 
largest  battleship,  the  U.S.S.  Tennessee,  which  is  to  be  electrically 
propelled,  will  be  launched  at  Brooklyn,  U.S.,  next  week. 

Appointments  Vacant. — Charge  engineer  (T.'is.),  for  tin' 
Coventry  Corporation  tramways;  shift  engineer,  for  the  Birkdale 
and  District  Electric  Supply  Co.,  Ltd.  ;  junior  shift  engineer 
(,£186),  for  the  Crewe  Corporation  Electricity  Works;  assistant 
electrical  engineer  (£300  -t-  ,4:120),  for  the  Government  of 
Nigeria ;  junior  mains  assistant,  for  the  Leith  Corporation  Elec- 
tricity Department ;  shift  engineer  (79s.),  meter  tester  and 
repairer  (71s.  (id.),  cable  jointer  (69s.  Od.),  for  the  Dewsbury 
Corporation  Electricity  and  Tramways  Department  ;  instructor  for 
test  room  work  (.•£  5),  assistant  instructor  (70s.  to  80s.),  for  the 
Erith  Technical  Institute  ;  shift  engineer,  for  the  Kingston-on- 
Thames  Corporation  Electricity  Department :  charge  engineer 
(.4;  214),  for  the  Heston  and  Isleworth  U.D.C.  Electricity  Works  : 
chief  electrical  engineer  (£800),  for  the  Corporation  of 
Southampton  Electricity  Department :  cable  jointer,  for  the 
Borough  of  Haslingden  Tramways  Department.  .See  our  advertise- 
ment pages  to-day. 

Fire    at   the    House    of  Commons. — On  Tuesday  last, 

a  slight  fire  occurred  in  a  corridor  of  the  House  of  Commons,  due 
to  the  ignition  of  an  electric  fuse-box.  No  serious  damage  was 
done. 

Tlie  Threatened  Lock-out. — In  order  to  avoid  a  rupture 

in  the  dispute  with  regard  to  the  employment  of  non-union  men. 
the  employers  sent  a  circular  to  every  member  of  the  Electrical 
Trades  Union,  stating  the  facts.  Mr.  Leonard  Tate,  Secretary  of 
the  London  Ma.sters'  Association,  said  that  his  Association  was 
anxious  to  arrive  at  an  amicable  settlement  of  the  dispute,  and 
would  go  a  long  way  towards  meeting  the  wishes  of  the  men.  The 
Union  is  opposed  to  the  employment  not  only  of  non-union  men, 
but  also  of  members  of  the  National  Association  of  Supervising 
Electricians,  and  declares  that  Rule  1  of  the  London  working  rules, 
which  is  relied  upon  by  the  employers,  was  never  formally  accepted 
by  the  T'nion.  A  mass  meeting  of  the  men  was  held  on  Wednesday 
last  week,  when  Mr.  J.  Rowan,  general  secretary,  and  other 
members  of  the  executive  attended  :  about  2.000  members  were 
present.  It  was  decided  to  continue  the  strike  at  Messrs.  Rashleigh 
Phipps  &  Co.'s  works. 

Fatalities. — It  is  reported  that  Clarence  Oxley,  aged  21, 
an  employe  of  the  Appleby  Iron  Co.,  Ltd.,  was  found  at  Goosehole 
grasping  an  electric  wire  (220  to  250  volts),  which  had  been  fixed 
25  ft.  from  the  ground,  but  had  broken  and  fallen. 

The  Tunis  reports  that  in  a  boating  accident  on  the 
River  Crouch,  on  Monday,  J.  G.  and  P.  Te.asdale,  aged  19 
and  18  respectively,  sons  of  Mr.  J.  H.  Teaadale.  electrical 
engineer,  of  Althorne  and  London,  were  drowned. 

Electric  Furnaces  for  Mexico. — Electrical  furnaces,  it  is 

said,  are.destined  to  become  one  of  the  chief  items  of  electrical  export  , 
from  the  U.S.A.  to  the  Spanish-speaking  countries.  This  is  true, 
according  to  the  Electrical  World,  because  of  the  large  amount  of 
low-priced  scrap  metal  there  available,  and  the  abundant  supply  of 
hydro-electric  power  in  most  of  those  countries.  Ten  Bailey  brass 
furnaces,  of  the  tilting  type,  and  rated  at  105  kw.,  1.500  lb.  hearth 
capacity,  and  tiOO  lb.  per  hour  melting  rate,  formed  a  recent 
shipment  to  Mexico. 
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Submarine  Detection  by  Wireless.  —  An  inteiestmg 
aocounf)  was  recently  given  m  the  Times  of  the  part  played 
by  the  flying  boats  stationed  at  Harwich  in  the  detection 
and  destruction  of  enemy  submarines.  Incidentally  it  may 
be  mentioned  that  it  was  at  Harwich  that  the  hydrophone  for 
detecting  submerged  submarines  was  evolved-  Flying  boat.s 
were,  of  course,  fitted  with  wii-eless  equipment,  and  it  was 
by  this  means  that  the  presence  of  enemy  submarines  was 
revealed.  When  thej*  reported  to  Gennany  by  wireless  the 
signals  were  picked  up  by  two  widely  separated  direction- 
finding  stations  in  England,  which  each  obtained  a  bearing 
of  the  submarine.  The  bs?e  line  between  the  two  Enghsh 
stations  was  known,  and  when  the  two  bearings  were  plotted 
out,  .^  triangle  was  formed,  and  the  apes,  where  the  two 
bearings  crossed,  gave  the  exact  position  of  the  U-boat.  But 
the  submarine  took  few  chances  in  sending  these  signals. 
The  two  jumping  wu-es  which  i-an  from  end  to  end  of  the 
boat,  passing  over  the  conning  tower,  and  forming  a  pro- 
tection against  nets,  hawsers,  and  mines,  were  fitted  as  an 
auxUiaiw  aerial,  and  therefore  the  submarine  could  wireless 
without  setting  up  an  aerial  mast,  and  was  in  trim  to  dive 
immediately  if  any  danger  threatened.  The  ZeppeUn  patrols 
were  carried  out  on  orders  direct  from  the  Admiralty,  the 
position,  course,  and  speed  of  the  airciuft  being  determined 
by  wireless  methods  in  the  same  way  as  the  submarines  were 
spotted.  Besides  this  work  the  flying  boats  carried  out  long 
reconnaissances  from  lighters,  which  could  be  towed  behind 
destroyers.  In  order  to  keep  the  engines  of  the  flying  boats 
dry  and  warm,  special  padded  covers  were  made  and  electric 
heaters  fitted.  The  heating  current  was  supplied  from  the 
destroyers  to  the  hghters  through  waterproof  cables.  In  the 
same  manner  electric  heating  was  provided  in  the  cramped 
oahins  in  the  bows  of  the  lighters  used  by  the  crews. 

The  destruction  of  the  wireless  station,  which  intercepted 
messages  about  the  movement  of  U-boats,  was  the  object  of 
the  German  submarine's  bombardment  of  St.  Kilda,  Outer 
Hebrides,  in  May  last  year.  The  submarine  fired  4-in.  shells 
and  battered  the  wireless  station  to  ruins.  Before  leaving  the 
island  the  Germans  landed  marines  to  make  sure  that  the  de- 
struction of  the  station  was  complete.  The  station  was  rebuilt. 

Hydro-electric    Power    Development   in   Portugak — A 

recent  American  commerce  report  notes  that  a  movement 
is  on  foot  for  the  utilisation  of  the  hydroelectric  power  in  the 
whole  of  Portugal.  The  number  of  applications  for  conces- 
sions pending  would  imply  an  expenditure  of  not  less  than 
;£10.000,000  in  plant,  but  most  of  these  are  nothing  further 
than  an  expedient  form  of  acquiring  rights  and  eliminating 
competition.  As  regards  the  north  of  Portugal,  three  great 
electric  power  systems  are  to  be  considered,  viz.  :  (1)  the 
International  Douro.  where  this  river  divides  Portugal  from 
Spain,  300,000  to  400.000  h.p.;  (2)  the  Portuguese  Upper 
Douro,  60,000  to  100,000  h.p.;  and  (3)  the  Upper  Cavado, 
40,000  to  60,000  H.p.  AH  the  above  are  more  or  less  under 
study  and  negotiation,  but  eo  far  as  can  -be  ascertained 
nothing  of  a  definite  character  has  been  concluded.  The 
international  Douro  .scheme  is  dependent  on.  some  arrange- 
ment with  the  Spanish  Government,  while  the  national  Douro 
system  more^  or  less  competes  with  the  former.  Th^  Upper 
Oavado  remains  strictly  Portuguese  in  nature,  and  is  situated 
close  to  one  of  the  most  important  tungsten  mines  in  the 
world,  worked  by  a  Belgian  concern.  Work  on  a  fourth 
system,  the  upper  Lima  at  Lindoso,  where  this  river  enters 
Portugal,  is  wefl  advanced.  A  10,000-h.p.  turbine  of  Swiss 
manufaciure  is  installed  and  the  company  is  now  waiting 
for  electric  machinery  purchased  in  the  United  States.  This 
concession  is  in  the  hands  of  an  important  Spanish  company, 
and  will  prove  valuable  since  it  immediately  serves  a  densely 
populated  province  where  many  new  industries  can  be  in- 
troduced, and  a  system  of  electric  raOroads  estabhshed  with 
ajl  prospects  of  success.  About  a  dozen  other  minor  elec- 
trical units  are  available  in  the  north  of  Portugal,  of  which 
one  or  two  are  already  in  operation.  It  will  be  remembered 
that  our  special  correspondent  in  Spain  referred  to  the  River 
Douro  Co.'s  operations  in  the  Electrical  Review  for  April 
llth.  1919,  p.  427. 

Accurate  Timing  in  Electrical  Tests.— In  conducting 
.'^hort-tiiue  tests  of  electrical  apparatus  it  sometimes  happens 
that  the  precision  of  the  apparatus  under  test  exceeds'  that  of 
the  ordinary  stop  watch  with  which  the  test  is  made.  In 
such  a  case,  unless  the  ob.serv"er  is  on  his  guard,  the  error  he 
may  assign  to  the  apparatus  may  be  mainly  attributable  to 
the"  unsuspected  error  of  his  timekeeper.  This  possibility  is 
clearly  presented  in  an  article  in  the  Electrical  World  by 
Prof.  "F.  A.  Kartak.  Two  methods  of  obviating  the  difBculty 
are  described,  one  involving  an  improved  form  of  stop  watch, 
the  other  a  cycle  counter  converted  into  the  equivalent  of  an 
aocurate  timekeeper  through  the  intervention  of  a  carefuUy- 
aidjustedl  tuning  fork.  It  is  certain  that  electrically  driven 
forks  are  coming  into  more  generally,  recognised  use.  A 
tuning  fork,  properly  constructed,  is  a  wonderfully  reliable 
timekeeper,  and,  unlike  an  ordinary  pendulum,  its  frequency 
is  nearly  independent  of  its  amplitude  of  vibration  unless  the 
amplitude  is  rmusually  large.  The  precision  is  time  obtain- 
able with  tuning-fork  "control  is  easily  one  part  in  a  thousand, 
and  without  much  difficulty  can  be  raised  to  one  part  in  ten 
thousand.  With  the  stroboscopic  fork,  which  is  another  well- 
known  laboratory  adjunct,  the  precision  with  which  a  steady 
speed  of  rotAtion  csin  be  mea«ured  is  also  of  the  third  or 
foTErth  order. 
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Th«  Editor)  inntt  electrical  enginaert,  whether  cminscted  with  the 
technical  or  the  commercial  siJe  of  the  profession  and  industry, 
also  eleetrio  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbicai.  Rsvikw  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — When  the  Elec- 
tricity Committee  of  the  County  Borough  of  Southampton 
recommended  the  appointment  of  iMr.  H.  S.  Ellis,  electrical 
engineer  of  South  Shields,  in  the  place  of  'Mi.  H.  F.  Street, 
who  has  resigned,  the  Mayor,  as  chairman  of  the  committee, 
said  the  appointment  was  recommended  though  it  created  a 
precedent.  The  post  had  not  been  advertised  for  in  the  usual 
way.  What  happened  was  that  the  tramways  manager  sue 
gested  that  Mr.  Ellis,  who  was  a  long-standing  friend  of  his, 
was  the  ideal  man  for  Southampton.  The  Mayor  interviewed 
^Ir.  Ellis,  the  committee  interviewed  him,  and  a  deputation 
that  visited  South  Shields  reported  favourably  on  him.  Mr. 
Ellis  was  one  of  those  first-class  men  who  would  not  apply 
if  the  post  were  thrown  open  to  competition.  The  com- 
mittee's recommendation  was  strongly  opposed  in  the 
Council,  and  an  amendment  that  the  post  be  advertised  in  the 
usual  way  was  carried  by  22  votes  to  19. 

Mr.  H.\RRY  Heath,  on  leaving  the  Sheffield  Corporation 
tramways  department,  to  take  up  an  appointment  with  a 
private  firm  at  Shield,  was  presented  by  the  staff  with  a 
silver  tea  kettle.  Mr.  A.  R.  Feamley,  the  manager,  made 
the  presentation. 

Exeter  T.C.  has  referred  back  to  the  Electricity  Cammitt<.'c 
for  reconsideration  a  recommendation  to  increase  the  .salary 
of  the  electrical  engifieer,  Mr.  H.  D.  Mcnbo,  to  i;768  per 
annum,  without  a  suggested  bonus. 

Rochdale  Corporation  Tramways  Committee  has  retoui- 
mended  that  the  salary  of  the  general  manager,  Mr.  George 
Webster,  be  increased  from  £500  to  £600  per  year. 

Mr.  J.  M.  Calder,  chief  assistant  engineer  of  the  Beading 
Corporation  ti'amways,  whose  services  had  'oeen  lent  to  the 
Southampton  T.C,  has  been  presented  on  his  return  to  Read- 
ing with  an  attache  despatch  case.  * 

Taunton  T.C.  has  increased  the  salary  of  the  electrical 
engineer,  Mr.  A.  J.  Howard,  by  £120  a  year. 

Major  Barker,  borough  electrical  engineer  at  Bamslex . 
hopes  to  return  to  duty  by  May  1st. 

Epson  U.D.C.  has  informed  Captain  Gillkg,  electric;tl 
engmeer,  that  they  do  not  consider  it  necessary  at  present 
for  him  to  take  any  active  steps  in  connection  with  his  return 
to  civil  life  so  far  as  the  electricity  department  is  concerned 
as  the  question  of  the  position  of  the  undertaking  and  pro- 
cedure are  under  consideration. 

The  Dubhn  Corporation,  on  the  motion  of  Alderm;in 
O'Connor,  seconded  by  Alderman  Byrne,  adopted  the  recom 
mendation  of  the  Electricity  Supply  Committee  for  the  ay 
pointment  of  Mr.  L.  .7.  Kettle  to  the  position  of  chief  city 
electrical  engineer,  in  place  of  Mr.  Mark  Buddie,  resigned. 
.Alderman  McCarthy  said  Mr.  Kettle  was  the  right  man  for 
the  post,  but  asked  for  further  information  in  regai-d  to 
■  salary.  Mr.  F.  J.  Allan,  secretai-y  of  the  committee,  said  that 
Mr.  Kettle's  income  as  deputy  engineer  was  £600,  plu.s 
28s.  6d.  war  bonus,  plus  12i  per  cent.  The  total  was  £74^-1. 
With  the  adoption  of  the  report  he  would  receive  about  £905. 
Alderman  T.  Kelly  objected  to  the  promise  of  an  increased 
salary  based  on  results  in  the  com-se  of  a  few  months,  and 
moved  that  the  word  "  tweive  "  be  substituted  for  "few." 
This  was  seconded  by  Mr.  Mahon,  and  agreed  to  by  .32  vott-s 
to  8. 

General. — Mr.  .\.  F.  W.  Richards,  who  has  for  13  years 
been  on  the  staff  of  Messrs.  W.  T.  Glover  &  Co.,  Ltd.,  and 
previously  had  many  years'  experience  in  electricity  supply, 
is  about  to  join  Mr.  A.  Murray  Coombs  as  partner  in  the 
practice  of  advisoii'  engineer,  which  the  latter  has  carried 
on  for  some  ten  years  at  31,  Charing  Cross,  London.  Mr. 
Coombs,  an  Old  Faradian,  had  at  the  outbreak  of  war  a  large 
circle  of  chents  in  connection  with  electrical  undertakings 
abroad,  in  addition  to  his  consulting  practice  at  home;  durmg 
the  war  he  served  in  the  R.A.F.,  and  has  recently  been 
demobUised.  His  experience,  together  with  the  wide  kno^^- 
ledge  of  cable  problems  which  Mr.  Richards  has  acquired, 
forms  a  happy  combination,  and  the  new  firm  has  our  best 
wishes.  Mr.  Richards  remains  at  his  present  address  until 
June  30th. 

.\  financial  daily  states  that  Sir  John  Aspdjall,  ex-general 
manager  of  the  Lancashire  and  Yorkshire  Eailway,  has  joined 
the  board  of  the  Enghsh  Electric  Co.,  Ltd. 

Mr.  Henry  Willum  Allen,  F.C.I.S..  director  (formerly 
secretary),  and  Mr.  Willum  W.^lter  Bradfield,  C.B.E., 
director  (formerly  manager),  have  been  appointed  joint  gene- 
ral managers  of  Marconi's  Wireless  Telegraph  Co.,  Ltd.,  and 
the  Marconi  International  Marine  Communication  Co.,  Ltd. 
Mr.  H.  W.  CoRBY,  F.C.I.S-  (formerly  assistant  secretary), 
has  been  appointed  secretary  of  the  companies. 

Mr.  MDKR.AY  D.  Scott  has  resigned  his  position  as  elec- 
trical manager  to  Messrs.  Med  way's  Safety  Lift  Co.,  of 
Deptford,  S.E.,  and  has  accepted  the  managmg  directorship 
of  Messrs.  Marri-at  &  Scott,  Ltd.,  28,  Hatton  Garden,  E.G., 
a  company  which  hae  been  formed  to  conduct  the  lift,  crane, 
and  hoiBt  business  of  Messrs.  Majryat  &  Place  and  .Toeeph 
Richmond  &  Co. 
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1  be  Kmg  liat  yranteil  periiiissiou  lo  Mr.  A.  E.  L.  ChoiU/TON, 
C.B.K.,  to  wear  the  (.''ross  of  Officer  (Order  of  the  Crown  of 
Italy),  which  ha©  been  conferixid  upon  him  iu  jwognition 
of  his  valuable  6ei-\ices. 

We  understand  that  Mr.  Robert  Isklson,  H.M.  Klccti-ical 
Inspector  of  Mines  at  the  Home  Office,  has,  iu  ordei-  to  t<iie 
up  .another  api>oiutraent,  tendcro*!  his  resignation,  and  that 
It  has  been  atx-epted. 

At  the  Poei  Oflice.--.  (IriinsbV.  on  11th  in.'^t..  Mr.  .1.  Ij.  H. 
Cooi'Kii.  B..\.,  .\.]^t.I.E.E.,  A.M.I.Meci.E..  \v;is  presented 
with  a.  wri&l  watch  b.v  his  lute  colleagues  on  the  Great  Central 
Railway  on  resigning  his  position  as  assi-staiit  jdfH-trical  en- 
gineer to  tho  company  in  tlie  Immingliani  anBCrimsby  dis- 
trict, to  conimencc  rriictisiug'Ovi  con.sulling  clo^'T  ric;ij  engineer 
in  Grimsby.  The  presentatioh  .w.a.'i  made  by  Mr.  Ilollycr,  the 
asoi.^wnt  portmaster,  who,  after  )-oferring  to  the  cordial  rela- 
tions existing  between  Mr.  ('oopcr  and  the  hc;ids  of  the 
\arioUs  railway  dci>artineuts  at  Immingham  ajid  Giimsby 
during  the  .si.\  years  of  his  connection  with  the  comitany,  and 

•  •xprcssiug  the  sense  of  loss  felt  by  all  upon  his  re.signation, 
lonveyed  to  him  the  heartiest  wi.slitw  of  his  late  c<>lleagues 
loi-  Ids  success  in  the  new  ca.reer  mion  which  he  had  entered. 
Tu  his  reply,  Mr.  Cooper  said  that  in  the  new  branch  of 
ins  profession  whicfi  he  was  taking  up  he  hoped  it  woTild  still 
l>e  his  privilege  to  meet  from  time  to  tinae  the  local  officers 
I't  the  Great  Central  Co. 

Obituary.— Mh.  W.  J.  l,i\EU\yi. — We  le-gret  to  record  the 
d<^th,  which  occurred  at  Brighton  on  April  17th,  at  the  age 

•  >r  60  years,  of  Mr.  Wilfrid  Tames  Linehain,  B.Sc.,  M.I.M.E., 
M.I.C.E.,  M.I.E.E.,  Ac.  He  was  the  author  of  the  well- 
known  "  Tex1>book  of  MechanicaJ  Engineering,"  and  editor 
of  the  "  D.U."  techui<"al  series  of  )»ublication.<!. 

Will.— The  late  Mr.  Fwederick  W.\rd,  Tx>nd<vn  iiKuiiiu'er  of 
I  ho  ComTOercia,l  Cnhle  Co.,  left  ±"20.438. 


Hall  &  Town's  Instrument  Co.,  Ltd.  ( 154, l.'3.M)._ -Private 

lompanj.  Registered  April  !Pth.  Cjpitul.  £5,000  in  £1  ^lmr<;».  To  acqun. 
ihe  business  of  scifntifx  in&trumcnl  iniik.TS  aiij  lepaircrs  (-.arried  on  b\ 
H.  T.  Hall,  W.  B,  lowi,-.,  and  B.  Wortnian;  uUo  lo  uarrv  on  the  busin.s.^ 
ol  makers  and  repairers  o(  instrument!.,  watche.-..  clocks,  and  cinemaiogroph 
machines,  mechanic.il,  motor,  electrical,  and  illuminating  engineers,  \c 
Ihe  subscriber  (ea.h  willi  one  share)  are:  H.  Worlm;in.  11'.  Walcrlu.. 
.Street,  Hammersmith,  \V..  aircraft  dtsign.T  and  conslru.  Iu. ,  member  Ro\.,l 
.\eronautical  Society  of  (jr.-.it  Hrii.iin.  iin-raber  of  Soeicly  ..1  Chemical  In- 
<lustry,  &c.:  H.  T.  Hall,  -li.  WjterUn.  sin,!.  Hammersmith,  W.,  patentee 
.ind  kinirnatugraph  app.-nattjs.  I'"irst  .liree. 
(manager). 

Walishaw  Clock  Co..   Ltd.   (l.W, 183). -Private  company. 

Kegisterixi  April  Tlh.  Capital,  t'liU.OlK)  in  lO.OtXI  preferejicc  shares  of  £1 
.md  20,000  ordinary  shares  ol  10s.  each.  JVlanuiacturers  ol  and  dealer*  in 
<  lectrically  operated  and  othc  r  clocks,  ic.  Tho  subscribers  (each  wiili  one 
ordinary  shartO  are  :  G.  I.  Bassctt,  34,  .St.  Paul's  Road,  Canonhury,  N., 
clerk;  C.  J.  Willcocks,  17,  Kavenslwurne  Gardens.  West  Ealing,  \\'.,  clerk, 
h'ir.st  directors  :  A.  G.  Wallace  (permanent  managing  director)  and  Agnes  li. 
'  bhaw.     Solicitor:    F.    P.    Wood,    7.    Bucklersbury,    E.C. 

Llanelly    Electrical    Engineering    Co.,    Ltd.    (f.51,321.'). - 

l'riv.itc  company.  Registered  April  ]2ih.  (jpital.  l'4,00ft  in  tl«  shares,  lo 
carrv  on  the  business  as  title.  The  subscribers  (each  with  one  share)  are:  — 
A.  E.  Atkins,  19,  Coleshill  Terrace,  l.lanellv,  electrical  engineer;  J.  T. 
Penybryn,  Llanelly,  brewer;  J.  P.  Hughes.  Rosslyn,  Llanell>,  builder.  1  In- 
first  directors  are  lo  be  appointe^l  b)  the  subscribers.  Solicitor:  M.  R. 
Richards,   Goring    Ro.i.1.    I.l.inelly. 

Boulton    Magnetos,    Ltd.     (154,395). — Private    compaiu. 

KefJistered  April  Iblh.  C.ipital.  *».110O  in  .CI  shares.  To  take  over  llie 
busmess  of  magneto  manulaeturcTs  carried  on  by  A.  H.  &  J.  H.  BoultOD  as 
A.  H.  Boulton  &.  Sons,  at  Old  Hall  Stre<;t,  Wolverhampton.  The  subscribers 
(each  with  one  share)  are: — P.  Thomas,  ^'ork  Avenue,  Wolverhampton, 
hrassfounder ;  A.  H.  Boulton,  146,  Waterloo  Road,  Wolveritampton,  magnelo 
manufacturer.  First  directors:  .'\.  H.  Boulton,  P.  Thomas,  and  C.  W. 
Parkes,  Church  Hall,  Tcttenhall.  .Solicitor:  A.  C.  Skiilniore,  Imperial  (.ham- 
bers,   Lichfield  Street,  Wolverhampton. 
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NEW     COMPANIES     REQISTEREl). 

L'nitfd  Electrical  Works,  Ltd.  (154,162). — Private  com- 
pany. Registered  April  .'ith.  Capital  ii.OOO  in  £1  shares.  Electricians, 
mechanical  and  general  engineers.  Directors:  J.  G.  Shaw  and  C  R.  .Shaw, 
both  of  Crypto  Electrical  Co.,  Ltd..  .Acton  Lane,  N.W.  (10),  electrical 
■  ngineers;  J.  C.  F.  Smith,  30,  Eaftcc.mbe  Avenue,  Weslcombc  Park,  S.E., 
electrical  engineer;  .md  C.  R.  Bates.  1>7,  Martins  Lane.  E.C.  (4),  electrical 
«  ngineer.     Office:      1.^1*.     Bermondsey     .Street,     Bermondsey. 

Ferro-Arc    Welding    Co..    Ltd.    (154,108).— Private   ooni- 

l)..uy.  Registered  April  4t!i.  Capital,  tlO.OSO  in  10.000  preference  shares 
fl  tL'l  each  and  1,000  ordinary  sharers  of  Is.  each.  iManufacIurers  and  sup- 
pliers of  electrodes,  lluxes.  .ind  :ipparatus  for  use  in  electric  welding  or 
. -tiler  processes,  metal  workers,  and  founders,  wire  drawers,  dealers  in 
precious  metals,  makers  of  electrical  and  scientific  apparatus,  &c.  The 
subscribers  (each  witit  one  share)  are:  L.  J.  Yeoman,  20  Copthall  Avenue, 
K.C.3;  A.  C.  Hyde,  Perivale  Lodge.  IVrivale.  First  directors  are  to  be 
■ippointed  bv  the  subscribers.  Solicitor:  C.  C.  Tarelli,  (i2,  I.ondon  W'all, 
EC. 

Barnes    &    Morris,    Ltd.     (].54,137). — Private    coinpanv. 

Registered  .April  ath.  Capital  fSO.OOU  in  .€1  shares.  To  acquire  the  busi- 
ness of  scientific  instrument  makers  fonnetly  carried  on  by  V.  Barnes  an't 
H.  R.  Morris  at  183-3.  Temple  1,'hambcrs,  Temple  Avenue,  and  172. 
Pentonville  Road.  N.  Directors:  Major  K.  Barnes.  7,  Brixton  •Hill,  S.W.  2; 
H.  R.  Morris.  66,  Fairholme  Road,  Baron's  Court,  W.  Office:  Audre\ 
House.    Ely    Place,    Holborn,    E.C. 

Fluxio  Welding  Co.,   Ltd.    (154,199). — Private  companv. 

Registered  April  8th.  Capital,  f5,000  in  £1  shares,  to  carry  out.  on  tlie 
company's  own  account,  or  for  customers,  oxy-acetylene,  electrical,  or  other 
welding  and  re-welding,  also  work  in  connection  with  railway,  motor  ami 
other  vehicles,  shipping,  aircraft,  &c.  First  directors  :  T.  A.  Cotton,  5. 
Rawcliffe  Street.  South  Shore,  Blackpool;  J.  P.  Schofield.  la,  Holmecliff 
Road,  Blackpool;  Dr.  H.  E.  Cockcroft,  15,  HolmocliB  Road,  Blackpool. 
R..gistered    office  :    H.    Rawcliffe    Street.    South    Shore,    Blackpool. 

Premier    Electrical    Engineering   Co.,    Ltd.  .  (154,226). — 

Private  companv.  Registered  April  8lh.  Capital,  £5.000  in  £1  shares.  To 
carry  on  business  as  indicated  bv  title.  Directors  :  J.  Broadhurst,  Wood- 
.ide  Villa,  Mottram  Road.  Stalvbridge,  vam  agent;  J.  E.  Hardy,  10,  Stone- 
cliffe,  Stalvbridge.  ceal  merchant's  manage.-.  Registered  office:  33,  Market 
Street,    Stalvbridge. 

Insulation  &  Metal  Filaments.  Ltd.  (154,202).— Private- 
company.  Registered  .April  8th.  Capital,  £50,000  in  £1  shares.  To  acquire 
certain  patents  relating  to  the  construction  of  insulating  sheets,  with  a 
hard  face,  ami  to  metal  fitments,  &c.  The  subscribers  (each  with  one  share) 
.ije-  F.  Snelling,  89,  Dovercourt  Road,  S.E.22,  law  clerk,  and  B.  H.  Gower. 
i:(6,  Colnev  Hatch  Lane,  N.IO.  solicitor's  managing  clerk.  The  directors 
are  to    be '  appointed    by    the    subscribers.     Registered   office :    6,    Old    Jewry, 

i;.c. 

Charles  Bingham  &  Co.,  Ltd.  (154,197).— Private  com- 
panv. Registered  April  8th.  Capital,  £10.000  in  £1  shares.  Manufacturers 
..I  ind  dealers  in  electrochemical  products  and  apparatus.  The  subscribers 
lejch  with  one  share)  are  :  C.  H.  Bingham,  junr..  2.  Kingswood  Road, 
Upper  Norwood,  S.E.19,  engineer,  and  A.  Somerville  Young,  7,  Upper  Horn- 
sev  Rise.  N.19,  merchant.  First  directors  :  C.  H.  Bingham,  junr.,  A. 
Somerville  Young,  and  Evelyn  A.  Bingham.  Registered  office  :  11,  Queen 
Victoria    Street,    E.C.4. 

Marrvat    &    Scott,     Ltd.     (154,254). — Private   companv. 

Registered  April  9th.  Capital,  £2.000  in  £1  shares.  To  adopt  an  agree- 
nrent  with  H.  Marrvat  for  the  purchase  of  that  part  of  the  business  carried 
.in  bv  him  under  the  title  of  Marrvat  &  Place,  which  comprises  the  manu- 
(jctufe  and  erection  of  electrical  and  other  lifts,  hoists,  cranes,  and  .similar 
machinerv.  Life  directors:  H.  Marrvat,  28.  Hatton  Garden,  B.C..  engineer; 
•I.  D.  'Scott.  49.  Hamley  Gardens.  Ravenscourt  Park,  W'..  engineei 
olicitor  ■    B,    ^'    -.Arnold.  35.    King  Street.   Covent   Garden 

Ashdown   &  Wright,    Ltd.    (154,161'). — Private  company 

Reeistered  April  Tth.  Capital,  £500  in  £1  shares.  Electrical  and  mechani- 
.-al  engineers.  S:c.  Directors  :  H.  C.  Wright.  "  Forest  Lodge."  .MayfieW 
Road,  Mose'.ey.  Birmingham,  engineer:  H.  E.  Ashdown.  8,  Osborne  Road 
Handsworth.  Birmingham,  engineer.  Registered  office.  137a,  Giliord  Street, 
Birmingham. 

Tok   Manufacturing  Co.,    Ltd,    (154,333).— Private  com- 

p.,riv.  Registered  April  12th.  Capital,  £10,000  in  £1  shares.  Electrical. 
me-hanit.^t.  constructional,  and  general  engiireers,  &c.  -First  directors:- 
r  r  <i>'.irp  10!l.  We^t  Side.  Clapham  Cnnuiion.  S.W.4.  electrical  engineer; 
H     11.   Hell, I,  ..   U.  t^ue.n's  Rf."l.  l.evro,>^i.,ne.   E.,  el.-ctric;.!  engineer.     Regif- 

I  ,.n-  '      I    Ml'  sii.-i.    ^  W   1. 


■lames    Kussell   &    Sons,    Ltd. — Deposit   <>n    M,-ircli   'jrtii, 

l!tl9.  'A  deeds  ,it  freehoM.  copyhold,  and  leasenold  properties  at  ami  n>-ar 
NVednesburv.  to  secure  all  iiione\s  due  or  to  become  due  from  .  ump.ui>  iy 
l.loid's    Hii'nk    u|i   lo  £.50,0110. 

Penrith  Electric  Supply  Co.,  Ltd. — Satisfaction  in  full  on 

iJecember  5th.  1918,  of  mortgage  dated  June  3rd,  1912,  sr-curliig  moneys 
owing    to    Parr's   Bank.  , 

Harry  W.  Cox  &  Co.,  Ltd.— Particulars  of  io.OtJO  debiMi- 

luies  created  February  ISth,  1919,  of  which  £4,000  were  issued  on  March 
27tli,  charged  on  the  company's  property,  present  and  fiilurc.  including 
uncalled    capital. 

Duroglass,   Ltd. — Equitable  inoiiiia}:;*,-  on    li;ascholtl   pic- 

mises  at  Walthamstow,  and  the  company's  'general  assets,  to  seciiri  all 
moneys  payable   by   the  company   to  the  Minister  of  Munitions  under  a    lu;,in 


Lobito,     Benguella    &    Catumbella     Electric     Light    and 
Power    Co.,    Ltd. — Suppli^iinMital    iru.sl    deed    thit.ed    Ajtiil 

2ild.  1919.  to  S-,  ure  £10,0(W  6  pci  cctil.  first  inuitgage  debeillure  stock  (ISOhl. 
ranking  fari  passu  with  £10,000  issued  under  Ihe  original  deed  of  June  titli. 
1916.  Properly  charged:  As  p.r  original  liust  deed.  I'rustees :  1-oid 
\\"aleran   and    Lor.i   Rotheriiam. 

Nuneaton    Electrical  Contracting  Co.,    Ltd. — Deposit  on 

A|.ril  1st,  1919,  of  deeds  of  freehold  premises  at  Nuneaton,  lo  s.xuru  all 
moneys    becoming    due    from    coinp;iny    to    Barclay's   Bank. 

Power    Specialty    Co.    (1,711f). — Particulars    tiled    .April 

12th,  1919.  Capital,  $270,000  in  $100  shares.  Registered  in  New  York  on 
I'ebruarv  8th,  1900,  to  manufa;ture  and  deil  in  machinery.  Principal  office: 
.Manhattan,  New  Vork.  British  address  :  315-317,  Oxford  Street,  W..  where 
J.  -N.  U.  Heenan  iLondoii  manager)  and  R.  Dunn  (secretary)  .ire  authorised 
to   accept   service. 


CITY     NOTES. 


Mr.    H.    AUen    stated    ;it   t'he    iiunual 
Consolidated        meeting,  on  April  17th,  that  the  company 
Electrical  had   more   than    held    their   own   in    the 

Co.,  Ltd.  matter  of  income  during  the  war.     They 

haii  kept  in  hand  portion  of  the  profits 
a.»  a  safeguard  against  contingencies.  The  total  depreciation 
of  their  assets  was  less  than  10  per  oent.  of  the  pre-wan' 
\alue.  Subject  to  political  influences,  he  was  confident  that 
the  current  year  would  see  a  recovery  in  value  of  their  in- 
vestments which  had  been  mofct  depreciated.  Tho  alteretf 
value  of  money  ha<;l  put  an  entirely  difftjreint  asptx-t  on  the 
business  of  trust  and  investment  companies  of  the  oi-thoilox 
ttrder.  Such  companies  used  to  Issue  a  lot  of  4  i>6r  cent, 
tlebenture  stock  or  5  per  oent.  prefei'ence  .stock,  or  both,  and 
;i,  comparatively  small  proportion  of  ordinary.  The  whole 
ca,pital  was  then  turned  over  in  loans,  inves-tments,  under- 
\vriting,  and  so  forth,  at  an  all-i'ound  ra.te  of  6  pej-  oent. 
or  more,  and  the  result,  wa.s  a  very  iw^-  dividt-ud  on  me 
■ndinarv  ehares.  This  wa.s  preciteh  what,  fhey  themselve.': 
liad  had  in  cont^mpla.tion.  But  a.  glance  at  tJie  price  bet 
-.f  ti-ust  investment  securities  would  shotr  ho\»'  the  waj:  ha<1 
altered  all  that.  There  was  ..-till  no  difficulty  m  gettmg  the 
'3  per  cent,  business,  but  investment  and  finanoe  companies 
would  not  find  it  easy  now  to  issue  debentures  of  their 
own  at  much  less  than  6  per  cent.,  or  preference  shares  at 
less  thaji  7  per  cent.  This  meant  tha.t  an  issue  of  ordmar\' 
shares  in  such  companies  as  theirs  was  now  out  of  the 
inestion.  and  it  also  meant  that  the  policy  of  the;  boaxd  m 
rogaid  lo  their  pre-war  .-^heme  of  rearrangement  and  en; 
l:irc;.>iiioii(    must    be   reconsidered. 
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Duriflg   1918  a   profit  of   £'.^3,411    wm 
W.  T.  Henley's       made.     i^5,357  is  deducted  for  directors' 
Telegraph  and  auditors'  fees,  debenture  interest,  de- 

Works  Co.,         preciation    on    buildings    and    machinery, 
Ltd.  and  lor  potitponed  repairs,     i'11'2,0-1'2  was 

brought  lt)nvard,  making  £206,096.  Theie 
was  deducted  :  ±'3tj,566  tor  income  tax ;  £-26,000  for  reserve ; 
JK9,000  for  preferenoe  dividend.  Dividend  on  the  ordinary 
shares  as.  per  share,  less  tax,  for  the  year,  i60,(KK.l;  put  to 
staff  pension  fund,  .t7,5U0;  carried  forward,  £r3-J,CKJ9.  Pro- 
vision has  been  made  in  the  accounts  in  respect  of  liabOity 
for  excess  profits  duty  to  end  of  1918.  Provision  has  again 
b^u  made  for  special  depreciation  on  machinery  due  to  the 
war,  and  for  machineiT  which  has  been  bought  specially  for 
war  pm-poses  which  wiU  b<;  useless  or  of  problematical  value 
after  the  war,  also  for  postixined  repairs  of  machinery  and 
plant  which  it  has  not  been  possible  to  carry  out  during  tho 
war.  Tho  oomi>any  has  been  enabled  to  reinstate  in  their 
former  ix>sitions  all  of  its  employes  who  have  up  to  the 
present  been  demobilised  and  have  appUed  for  re-;emplo>- 
ment.  The  losses  in  the  war  number  112,  and  inquiries  aio 
being  made  to  ascertain  the  position  of  dependents  to  enable 
the  company  to  give  assistance  where  it  is  desirable.  The 
total  staff  and  workmen  with  the  Forces  numbered  968,  and 
there  were  3-l'2  c-asualtics.  Tho  transfer  of  the  motor  tiro 
business  to  a  new  company  has  been  completed,  the  profits 
of  the  business  having  been  taken  over  by  the  new  company 
as  from  August  1st,  1918,  and  only  the  previous  seven  months' 
profits  are  included  in  the  present  accounts.  Annual  meet- 
ing :  .April  '25th   (to-day). 

Amalgamated  Wireless  (Australasia),  Ltd. — For  the  last 
half  of  1918  the  net  profit  was  dE4,018,  plus  ^6224  brought 
forward.  A  dividend  at  the  rate  of  5  i>er  cent,  per  annimi 
absorbs  i'3,500,  and  £743  is  carried  forward.  The  reserves 
stand  at  £29,217.  No  revenue  was  received  from  wii'eless 
telegrams.  The  restrictions  upon  the  transmission  and  receipt 
of  public  wireless  telegrams  to  and  from  ships  within  the 
range  of  .\ustralia  and  New  Zealand  were  removed  at  the 
end  of  December^  but  there  will  be  no  immediate  benefit  to 
the  company,  owing  to  the  continued  disorgani^tion  of 
shipping.  The  net  profit  for  the  corresponding  half  of  1917 
was  £3,596,  and  1916,  £4,540. 

Madras  Electric  Tramways  (1904),  Ltd. — The  gross  profit 
for  1918  was  £31,697.  .■Vfter  debiting  interest  and  London 
olSce  expenses,  making  provision  for  the  debenture  stock 
sinking  fund,  and  putting  £10,000  to  depreciation  and  renewal 
iiccount,  the  balance  is  £14,444,  plus  £3,957  brought  forward. 
Preference  chvidend.  less  tax.  £6,000;  ordinary  dividend  8 
per  cent.,  free  of  tax,  £4..5bO;  to  general  reserve,  £3,000; 
cajTied  forward,  subject  to  excess  profits  duty  (if  any),  £4,820. 
The  trafiic  receipts  increased  by  11.2  per  cent,  over  1917.  The 
expenditure  in  Madras  consequent  upon  higher  rates  of  wages 
H,nd  further  increases  in  the  prices  of  materials  was  20.1  per 
rent,  greater  than  in  1917. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — ^Total  receipts  for 
1918,  £82,185:  expenses,  £21,881;  cable  repairs,  £5,574;  in- 
i»me  tax,  £4,524;  excess  profits  duty  for  1916  and  1917, 
£14,927;  balance,  £35,279  plus  £21,907  brought  forwaid; 
£15,000  to  general  reserve  and  £2,500  to  pension  fund. 
Preference  dividend,  10  per  cent.,  less  tax;  5  per  cent,  and 
a  bonus  of  4s.  per  share,  free  of  tax.  on  the  ordinary  shares; 
£22,486  carried  forward  subject  to  taxation  for  excess  profits 
duty.  Several  cables  have  been  repaired  at  a  cost  of  £5,574, 
and  they  are  now  in  good  working  order. 

Melton  Mowbray   Electric   Light  Co.,   Ltd.— Mr.  W.   J. 

New  presiding  at  the  annual  meeting,  said  that  the  load 
connected  had  increased  from  929  to  963  kw.  ;  motors  con- 
nected were  391  h.p.  The  profit  was  £1,591,  against  £1,966 
for  1917.  Out  of  the  avaUable  balance  of  £832,  £600  haa  ■ 
been  placed  to  reserve  and  £232  is  carried  forward.  The 
;  speaker  said  tha.t  oWing  to  their  difficulties  a  minimum 
charge  of  13s.  4d.  per  quarter  to  every  conamner  would  be 
necessary. 

Bell  Telephone  Co. — The  report  for  the  year  ended  De- 
■mber  31st  last  shows  that  the  revenue  increased  by 
81,048,383,  while  the  operating  expenses,  taxes,  depreciation, 
&o.,  increased  by  $1,517,338.  During  the  year  18,944  new 
stations  were  installed,  and  2,888  miles  Oif  wire  were  adde<l 
to  the  long-distance  system.  The  long-distance  lines  now 
operated  total  85,803  miles,  in  addition  to  6,615  miles  of 
Undergrotmd  and  submarine  cables. — Canadian  Electrical 
Neiis. 

Victoria  Falls  &  Transvaal  Power  Co. — .Accordini*  to  the 
Ifinayidal  Times  the  net  earnings,  including  those  of  tie 
Rand  Mines  Power  Supplv  Co.,  for  the  quarter  ended  De- 
cember ,31st  amounted  to  £210.8.33  before  providing  foi- 
taxation  in  South  Africa  and  the  United  Kingdom. 

Stock  Exchange  Notice. — .Application  has  been  made  to 
the  committee  to  allow  the  following  to  be  quoted  in  the 
Of6cia]  List  :— 

White  (J.  G.)  &  Co.,  Ltd.— 180,000  7  per  cent,  cumulative 
preference  shares  of  £1  each,  fully  paid  (Nos.  1  to  180,000), 
partly  in  lieu  of  the  preference  shares  quoted. 

Fairbairn    Lawson    Combe    Barbour,   Ltd Dividend   of 

s  per  cent  on  the  ordinarv  shares  for  1918.  against  nothing 
tor  1917.  earned  forward  £19.9-20,  after  putting;  <'21  647  tr. 
if=erve. 


Edison     Swan     Electric    Co.,     Ltd.:    New    Issue. — The 

h'inancial  Times  stated  yesterday  that  underwriting  arrange- 
ments liave  been  in  progress  this  week  in  connection  with  an 
is-suo  of  200,000  ordinary  shares  which  are  to  be  offered  at 
par,  in  the  first  place  to  existing  shareholders. 

Argentine  Tramways  &  Power  Co. — .After  payment  of 
interest  and  sinking  fund  on  debentme  stock,  and  providing 
£4.000  as  reserve  for  renewals,  accounts  for  year  ending 
Sei>tember  3Uth,  1918,  show  profit  of  £2,620.  which  increases 
debit   balance  to   be   carried   forward    to   £3,.399. — Financirr. 

Marconi  International  Marine  CommunicationCo.,  Ltd. 
— The  resolution  increasing  the  capital  to  £1,500,000,  as 
already  announced  here,  was  approved  at  the  meeting  on 
.\pril  i6th.  The  restrictions  under  which  the  company  hns 
suffered  for  4^  years  ■ndll   be  removed  on   May  1st. 

Tynemouth  &  District  Electric  Traction  Co.,  Ltd. —  To 
reserve  J1,000.  Dividend  on  ordinary  shares  8  per  cent. 
Carried  forward  .£1,940. 

The  Fuller  Issue. — It  is  stated  that  the  issue  of  Fuller ■,-, 
Tuited  Electric  Works,  Ltd.,  8  per  cent,  participating  pre- 
Icrence  shares  was  over-subscribed. 

Potteries  Electric  Traction  Co.,  Ltd. — Dividend  of  5  per 
cent,  for  the  year  on  the  ordinary  shares. 

Monte  Video  Telephone  Co.,  Ltd. — ^Interim  dividend  on 
the  ordinary-  shar<is  at  the  rate  of  6  per  cent,  per  annum, 
free  of  tax. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Excii.\nge  markets  found  a  very  fair  accumulation  of 
orders  awaiting  them  after  the  Easter  holidays.  Industrials 
attracted  most  of  the  interest.  The  oil  hoomlet  started  again. 
There  is  some  specidation  in  the  Stock  Exchange  as  to  what, 
effect  the  formal  declaration  of  Peace  may  have  upon  prices, 
and  the  general  opinion  is  that  it  will  make  little  difference. 
Ijeyond  a  stiffening  of  values  m  gilt-edged  stocks.  There  axe 
men  who  look,  however,  for  a  further  outburst  of  animation 
in  the  issues  of  commercial  companies.  Greatly-daring  spirits 
talk  of  a  pcssibdity  that  home  j-ailway  stocks  may  improve. 

Central  London  ordinary  and  Undergiound  incomes  arc 
better;  the  latter  rase  to  97,  but  lost  a  point,  and  the  prico 
is  li  higher  on  balance.  The  buying  is  due,  of  course,  to  tho 
interest  being  paid  free  of  tax.  Speoulatoi's  are  picking-up 
the  (XMnpany's  income  certificjites,  which  stand  at  eighteen- 
ix;nce.  A  very  "long  shot,"  these.  East  Londons  remain 
at  il 

Electricity  supply  shares  have  aheady  begun  to  feeJ  the 
annual  dulness  mevitable  to  this  market  upon  tho  approach 
of  summer.  A  few  of  the  higher-priced  shares  have  eased  off 
•slightly.  City  of  London,  Westminster.  Metropohtan,  Bromp- 
ton,  and  County  are  amongst  the  ordinary  shares  showing 
.s:nall  declines.  There  is  Mttle  business  doing  in  any,  but 
the  tendency  is  heavy. 

Dealings  ibegan  on  Tuesday  (to-day)  in  the  6  per  cent, 
cumulative  preference  shares  of  £1  each  in  the  Shropshire. 
.Worcestershire  &  Staffordshire  Electric  Power  Co.  The 
shares  are  oft'ei^ed  at  17s.  6d.,  free  of  stamp-duty  mto  the 
buyer's  name.  Dividends  are  due  on  March  31st  and  Sep- 
tember 30th.  The  yield  comes  to  6i  per  cent,  on  the  money, 
and  the  shares  carry  no  participating  rights.  Those  to  whom 
fiuch  an  investment  appeals  will  he  interested  in  the  last  five 
years'  figures,  which  are  as  follows  : — 

Expenses  including  Dividends 


irdiiiary. 

£56,708        =642,325        £14,383         3  % 
75,936  56,852  19,084         3i% 

159,725         132.964  26,761         4  % 

217,964         184,328  33.636         5  % 

*4 1,600       'S  % 


Year.' )       Units  sold. 

1914  14,474,140 

1915  20,797,771 

1916  44,614.872 

1917  55.678,354 

1918  62,259,76t;       '291,000       '249,420 

*  Estimated. 

The  reserve  fund  at  December  31st,  1917,  was  £67,000,  and 
it  is  anticipated  that  this  will  be  increased  this  year  to  at 
least  £84,000.  The  dividend  on  the  £50,000  7  per  cent,  pre- 
ference and  the  £150,000  6  per  cent,  preference  shares 
.amounts  together  to  £12,5(X),  which,  on  tha  basis  of  the 
above  profits,  is  amply  covered. 

The  above  figures  are  taken  from  particulars  issued  by  a 
well-known  firm  in  the  Stock  Exchange. 

Henley's  ordinary'  are  a  good  market  at  4Ss.  9d.  on  the 
report,  which  shows  a  dividend  of  15  per  cent,  for  the  year, 
.against  25  per  cent,  a  year  ago.  before  the  capital  waa 
doubled.  The  increase,  therefore,  is  equal  to  5  per  cent,  on 
tho  old  capital,  and  this  in  spite  of  the  fact  that  the  gross 
earnings  at  £20;?,400  are  £35,<X)0  down  on  the  iwevious  year. 
The  net  profit  of  £148.000  is  £14.VK;iO  lower,  but  ;j,  very  large 
balance  wa.s  brought  in  from  last  time,  and  the  caxiT-forwaxd 
is  again  the  substantial  amount  of  £122,000.  India-Rubber 
shares  are  J  down  at  16f.  Telegraph  Constructions  change 
hands  round  about  24,  at  which  there  are  buyers  in  the  mar- 
ket. Increased  dividend  on  the  doubled  capital  is  already 
anticipated.  The  price  of  British  Insulated  has  hardened  to 
2  1/16,  and  buying  comes  from  well-informed  circles  in  tho 
North.  British  Aluminiums  at  3Ss.  3d.  have  not.  reooverfd 
the  dividend  deducted  last  accotmt-day. 

In  Marconis  there  waa  a  good  deal  of  profit-taking  before 
Easter,  and  the  prices  of  the  various  shares  gave  wiay  an  the 
filing.     Buyers  picked  up  Marine*,  however,  and  consider- 
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ing  the  sharpuess  ixf  tbe  previous  rise,  the  fall  has  been 
trifling.  Oablc  stocks  are  alJ  steady.  Anglo  "A"  hardened 
»o  '22.  and  Eastern  ordinary  gained  a,  point.  ^Yes-t  India  and 
Panamia  have  fallen  back  to  30s.  Globes  are  unchanged. 
Tuba  Siilimarinos  strengthened ^n  the  repetition  of  last^  year's 
dividend. 

The  foreign  group  is  out  of  fa;\'our.  Brazilian  Tractions, 
howevej',  hold  their  recent  recovery.  British  Columbia  Elee- 
tric5  are  Itat.  Mexicans  are  disposed  to  ease  off.  although 
great  things  are  hoped  from  the  extra,  session  of  the  Mexican 
t^ongress  called  for  May  1st.  whUe  the  death  of  a.  noted 
guerilla,  leader  is  reported.  On  the  other  hand,  fresh  fighting 
has  broken  out  in  some  iiarts.  Anglo-.Vrgentine  Tramways  ^ 
per  cent,  debenture  has  risen  to  (j8J.  at  Tvhich  the  j-ield  is 
rather  over  7i  per  cent,  on  the  money.  The  Hydro  Electric. 
Power  and  Metallurgical  Oc>.  (Melbourne)  is  taking  stei)s  for 
the  issue  of  115,000  10  per  cent,  cumulative  participating 
preference  .shares. 

Txsndon  and  Suburban  Traction  preference  are  an  unusually 
active  market  about  7s.  6d. ; .  apparefntly  thei«  is  a  tip  out  to 
buy  the  shares,  because  we  hoar  of  gossip  about  the  ordinary 
getting  a  dividend.  A  very  tall  order,  this,  at  any  rate,  so 
far  as  the  immediate  future  is  concerned,  and  the  price  of 
3s.  shows  what  the  market  thinks  of  the  airy  optimism. 
London  United  Tramways  debenture  was  sold  the  other  day 
at  39}.  Business  in  British  Electric  Traction  ordinary  is 
recorded  at  prices  round  about  43.  and  in  the  preference  on 
the  basis  of  161,  while  the  5  per  cent,  first  debenture  is  831. 
and  the  4i  per  cent,  second  debenture  68. 

Automatic  Telephones  have  risen  to  32s.  American  Tele- 
phone capital  stock  is  1i  up  at  110,  and  the  company's  bonds 
have  also  improved.  Iron  and  steel  shares  are  better  on  bal- 
ance. In  the  rubber  market,  business  is  tame,  but  prices 
show  trifling  recoveries. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Hous  ELEOTBicnr  Companies, 

Dividend  Price 

. ' .  April  23,  Yield 

1917.  1918.  1919,     Rise  or  tall.      p,o, 

Brompton  Ordlnuy 10         8  HJxd.  —i  £.'3  8    IR 

Charing  Cross  OrdloKTy     ....       4         4  3|  —  6  14    4 

do.       do.       do.       H  Prel,..       4i       4^  Bi  -}  A  18    4 

Chelsea 6         8  88xd.  —  4    11 

City  of  London         8         8  11 J  —  B  16    2 

do.       do.    6per  cent.  Pret.  ..       8         6  10  —  6    0    0 

County  of  London 7         7  lOi  —J  6  18    3 

do.         do.     6  per  cent.  Prel,       6         6  9|  —  6    3    1 

Kensington  Ordinary         ....       7         6  Bi  —  622 

London  Eleotrio       Nil     Nil  Ij  —  Nil 

do.       do.     6peroent.  Pref...       6         6  3J  —  7  14  18 

Metropolitan 4         fi  8i  —J  8    0    0 

do.         44  per  cent.  Prel.    ..       H       H  Si  —  6  18    fi 

St.  James' and  Pall  Mall  ....        9        10  71  —  7    0    4 

Bonth  London           6         B  2!  —J  7    B    K 

South  Metropolitan  Pret 7         7  20/6  —  6  16    7 

Westminster  Ordinary       ....       9         8  6^  — i  681 

TeLEOKAFHS     Alts     TBLBrHONXa, 

Anglo-Am.  T  1.  Pre! 6  6  99i  —  B    0    7 

do.            Del li  83/6  22  -)-|  7  10    0 

Chile  Telephone      8  8  7|  — "  686 

Cuba  Sub.  Ord 7  7  llj  +i  •6    7    4 

Eastern  Extension 8  8  16         >      —  »6    0    0 

Eastern  Tel.  Ord 8  8  162       '         +1  *4  18    6 

Globe  Tel.  and  T.  Ord 7  7  14J               -  '4  16    7 

do.       do.        Piel 6  6  lOJ  —  B  14    8 

Great  Northern  Tel,           ....  22  22  81  —  720 

Indo-European         18  13  67i  —  6  13    0 

Marconi           20  20  4ii'  —,:  4    3    0 

Oriental  Telephone  Ord 10  15              2A  —  6    8    0 

United  R.  Plate  Tel 8  8               7i  —  •6    17 

West  India  and  Panama   . .        . .  1/3  1/8  IJ  _J  '4    8    4 

Western  Telegraph            ....  8  8  16J  —  '4  IB  10 

Home  Eatlb, 

Central  London  Ord,  Assented   , .       4  4  63i  -t  1  6    6    0 

Metropolitan 1  IJ  26*  —  4  14    7 

do.          District          ..         ..      Nil  NU  23|  —  Nil 

Underground  Eleotrio  Ordinary. .     Nil  Nil  8|  —  Nil 

do.               do,        "A"        ..      Nil  Nil  9/8  —  Nil 

do,              do,       Income   ..4  5  96  +1^  •5    4    2 

Foreign    Trams,    &o. 

Adelaide  Bop.  6  per  cent,  Prel,   ..66  42  —  6  11    4 

Anglo-Aig.  Trams.  First  Prel.     ..  5i  Nil  SJ  —                 — 

do.           do.      2nd  Pref.       ..  —  —  81  —                 — 

do.           do.      6  Deb B  6  68?  —  7    8    5 

Brazil  Tractions       —  —  5^  —                  — 

Bombay  Electric  Prel 6  6  101  —  5  11    7 

British  Columbia  Elec.  Rly.  Pfoe.  5  6  .59  — .•!  8  10    0 

do.               do.        Preferred  Nil  Nil  40  —                  Nil 

do.              do.        Deferred  Nil  Nil  37i  -8J             Nil 

do.               do.        Deb.      ..        4i  4i  61  —  6  19    4 

Meiico  Trams  5  per  cent.  Bonds..  NU  Nil  61  —                 Nil 

do.           6per  cent.  Bonds..  Nil  Nil  B2  —                  Nil 

Mexican  Light  Common  ..        ..  Nil  Nil  87  —                  Nil 

do.            Pref Nil  Nil  51  —                 Nil 

do.            Ist  Bonds..        ..  NU  Nil  68  —                 — 

MANUTAOTUBlNa      CoUPANIES, 

Baboook  &  Wilcox             , ...  16  16  8!  —  400 

British  Aluminium  Ord 10  10  lljxd  .—  6  0    10 

British  Insulated  Ord 25  ia|  2  A  -t-^s  6    11 

British  Westinghouse  Prel.        . .  7i  7i  2^  —  6    8    0 

Callenders 25  25  10  —  6    6    0 

do.       6*  Prel 5  ej  5}  —  6    8  10 

Castner-Kellner        2520  a|  —  681 

Edison-Swan,  "  A "             ....  —  —  l.i,  —  7    6    6 

do.      do.    5  per  cent.  Deb.    . .  4  6  75i  —  6  12    8 

Electric  Construction        ....  10  10  ]|  —  8    0    0 

Gen.  Eloo.  Prel 6  6i  103  —  8    5    4 

do.       Ord 10  10  17!  —  'B  12    0 

Henley 35  25  2tW  -H  6    2    li 

do,    4iPrel 4)4}  4  —  6  12    8 

India-Bnbber 10  10  I6S  -i  '6    0    4 

Siemens  Ord —  10  66  —  '7  II    0 

Telegraph  Con 90  HO  24  —  6    0    0 

DIrldandi  paid  (res  ol  Income  Tai. 


MARKET     QUOTATIONS. 

It  shoald  be  remembered,  in  making  use  of  the  fijxuros  appearini; 
in  the  followinpr  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  aocordiner  to  quantities  and  other  circumstances, 

Wednesday,  April  23rd. 
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CHEMICALS.  *0. 


a  Acid,  Oxalio per  lb, 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)  ,, 

a  Bisulphide  ol  Carbon      ..        ..  ,, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb, 

a        ,,        Perohlorate         ..        ..  ,, 

a  Shellac           per  cwt. 

a  Sulphate  ol  Magnesia      . .        . .  per  ton 

a  Sulphur,  Sublimed  Flowers      ..  „ 

a        ,,          Lump       ,, 

a  Soda,  Chlorate       per  lb. 

a      „      Crystals        per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb, 

METALS,  dbc. 

c  Brass  (rolled  metal  9*  to  12"  basis)  per  lb, 

c      ,,     Tubes  (solid  drawn)         ..  ,, 

c      ,,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

0  ,,       Sbeel)          ,, 

g      „       Rod , 

d      „       (Electrolytic)  Bars        ..  „ 

,t      ,,                ,,             Sheets     ..  -     „ 

J      „                „             Wire  Rods  „ 

a      „                II             H.O,  Wire  per  lb, 

/Ebonite  Rod u 

f       „       Sheet         I 

n  German  Silver  Wire       ..        ..  n 

A  Gutta-percha,  fine „ 

A  India-rubber,  Para  fine   ..        ..  ,, 

f  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

1  ,,    Wire,  galv.  No.  8,  P.O.  qual,  „ 
y  Lead,  English  Pig „ 

g  Mercury        . .        . .        . .        . .  per  bot. 

a  Mica  (in  original  oases)  smaU  . .  per  lb. 

m     ,1               II           n      medium  ,, 

«     II               11           11      iK'Se  ••  11 

J  Bilicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

f  Tin,  Block  (English)        , 

n    ,1     Wirei  Nos.  1  to  18    ..        .,  per  lb, 


W5 

£80 
£1B 


1,11 
£11 
£16 


llgll. 

1/2J  to  1/^-; 

!/■ 

1/4 

£114 

£114 

£114 

£81 

i3  Al'c. 

£161 

£91 

MS  dec. 

llil-d. 

,'^d.  dec. 

8/- 

2/8 

2/6 

11/- 

2/4:1 

Id.  dec. 

Norn. 

£40 

Horn. 

9d.  to  4,6 

6/-  tn  10/- 

12/6  t3  25-/4  op. 

1/3: 

M.  dec. 

.i-223  to  f22l 

£3tof4dec 

4/- 

QaotatioDB  sapplied  by— 


a  G.  Boor  A  Co, 
c  Thos.  Bolton  &  Sons,  Iitd, 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltdi 


g  James  &  Shakespeare, 

h  Edward  TiU  &  Co. 

1  Boiling  &  Lowe, 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W,  F,  Dennis  &  Co. 


The  Technical  Inspection  Association. — A  new  Asso- 
ciation, called  the  Technical  Inspection  Association,  has  recently 
been  formed,  which  should  ap)ieal  very  stronsriy  to  many  technical 
men  throughout  the  Empire  who  are  in  any  way  interested  in  in- 
spection work.  It  is  the  outcome  of  the  Ministry  of  Munitions 
Inspection  Dejjartment,  and  has  been  formed  for  two  main  jjur- 
poses  : — (1)  To  maintain  intercourse  and  promote  mutual  assistance 
amonfT  its  members,  and  (2)  to  conserve  and  co-ordinate  for  the 
national  use  the  exjierience  brought  together  by  the  War,  and 
generally  to  develop  the  progress  and  standardisation  of  inspection 
in  the  engineering,  chemical,  and  allied  industries. 

Owing  to  the  stoppage  of  war  work,  the  services  of  large  numbers 
of  men,  most  of  whom  possess  high  technical  qualifications,  and 
who  have  spent  several  years  on  the  inspection  of  Government 
contracts,  are  now  available.  A  list  of  such  members  is  held  by 
the  honorary  secretary,  who  will  be  glad  to  supply  particulars  to 
any  of  our  readers  who  may  be  interested. 

tt  is  intended  in  the  near  future  to  make  arrangements  for  series 
of  meetings,  at  which  papers  on  subjects  connected  with  inspection 
will  be  read  and  discussed. 

Membership  is  not  confined  to  officials  of  the  Ministry  of  Muni- 
tions Inspection  Department,  but  is  open  to  officers  of  similar 
status  in  any  other  Government  Department  whose  work  is  purely 
inspection  or  mainly  connected  with  technical  and  scientific  sub- 
jects in  which  inspection  is  concerned,  also  persons  of  standing  in 
the  engineering  and  allied  professions  who  are  interested  in  in- 
spection matters.  Mr,  W.  Haynes  Smith  is  hon.  secretary,  and 
until  permanent  offices  can  be  obtained  the  postal  address  of  the 
Association  will  be  the  Hotel  Metropole,  Northumberland  Avenue, 
London,  S.W.  1. 

Business  Training  for  Engineers. — In   the   University 

courses  for  training  engineers  in  the  United  States  and  Germany,  a 
certain  amount  of  business  training  is  given,  with  the  result  that ' 
in  those  countries  there  are  many  more  engineers  directing  and  • 
administering  engineering  concerns  than  is  the  case  in  Great 
Britain.  At  the  suggestion  of  the  Dean  of  the  Faculty  of  Engi- 
neering of  the  I'niversity  of  Bristol  (Dr.  Wertheimer),  the  Senate 
has  decided  that  in  future  the  curriculum  for  the  B.Sc.  degree  shall 
include  attendance  at  a  course  dealing  with  book-keeping,  methods 
of  administfring  ;ind  organising  works,  elements  of  commercial 
law,  depreciation,  estimating,  costing,  and  writing  spccitications. — 
/'Ae  Times, 
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RULES"     IMPOSED     BY    ELECTRIC    SUPPLY    AUTHORITIES. 


By    CHARLES    A.     BAKER,    M.I.E.E. 


( ( 'ofiduded  fr 
The  introduction  into  an  agreement  for  the  supply 
of  electrical  energy  of  a  "  rule  "  or  "  book  of  rules" 
to  control  the  wiring  of  the  consumer's  premises 
is  presumably  due  to  a  lack  of  confidence  on  the 
part  of  the  managers  of  supply  tmdertakings  in  the 
ability  or  willingness,  on  the  part  of  wiring  con- 
tractors, to  do  reliable  work.  I  hold  no  brief  to 
speak  on  behalf  of  either  side,  but  I  have  always 
felt  that  the  supply  authorities  should  not  endeavour 
to  over-reach  their  statutory  powers  by  hampering 
and  interfering  with  the  private  enterprise  of  wir- 
ing contractors.  Twenty  to  twenty-five  years  ago, 
when  central  stations  were  being  equipped  simul- 
taneously in  several  towns  and  districts,  the  neces- 
sary wiring  was  taken  up  as  a  source  of  profit  by 
local  tradesmen,  who  bought  cheap  material,  and 
put  it  up  without  sufficient  regard  to  its  life  and 
durability;  the  supply  managers,  perhaps,  desired 
to  take  steps  to  prevent  this  by  issuing  wiring 
'■  rules."  The  position  at  the  present  time  is  not 
the  same,  and  if  any  serious  difficulty  were  intro- 
duced by  an  incompetent  firm,  this  could  be  dealt 
with  by  making  the  leakage  test  with  a  fairly  high 
pressure,  which  would  automatically  closure  such 
trouble. 

Other  rules  concerning  the  wiring  of  consumers' 
premises  may  be  briefly  noticed :  — 

(a)  "  Temporary  •niring  not  allowed."  The  dividing  line 
between  temporary  and  permanent  work  is  sometimes  a  verj 
thin  one,  and  the  supply  authority  has  no  jurisdiction  to 
decide  between  the  two. 

(h)  "The  use  of  switch  lampholders  (unless  sample  is  ap- 
proved) is  not  allowed." 

(c)  "  Samples  of  lead-covered  or  special  cable  must  be 
af)proved." 

The  supply  authorities  have  no  right  of  approval  or  of 
expression  of  opinion  in  respect  of  the  materials  referred  to 
in   (I)  and    (c). 

(d)  "  Dry  joiiits  not  aUowed."  Tfiis  appears  to  exclude  the 
use  of  porcelaiu  connectors  in  the  cast-iron  boxes  of  a  draw- 
in  conduit  system 

(c)  "  1-Yee  access  must  be  allowed  to  the  premises  .  .  . 
to  examine,  lest.  and  inspect  in  any  way  deemed  advisable 
the  « irinp.  iittings,  meters,  and  all  other  matters  connected 
with  the  electric  installation,  and  all  reasonable  and  suitable 
facilities  must  be.  afforded  by  the  consumers  to  enable  this 
to  be  done."  This  piinciple  has  already  been  commented  on ; 
it  is  here  quoted  only  because  it  more  fully  emphasises  the> 
right  claimed  by  some  supply  authorities  to  intrude  into  all 
parts  of  consumers'  premises.  They  have  no  such  right  of 
intrusion. 

(/)  Tile  sectional  areas  of  all  conductors  should  be  so  pro- 
portioned that  the  maximum  current  wjll  not  exceed  1,000 
amp.  ijer  aq.  in.  The  fall  of  pressure  at  full  load  not  to 
exceed  2  volts."  The  Institution  of  Electrical  Engineers' 
carrying  capacity  is  4,000  amp.  per  sq.  in.  for  wires  carrying 
up  to  '20  amp. 

(g)  "AH  flexible  cords  to  be  insulated  witli  vulcanised 
indja-rubber  only."  Opinions  differ  on  the  wisdom  of  this 
practice;  if  the  strands  of  the  flexible  axe  tinned  they  are 
apt  to  be  unduly  brittle,  on  the  other  hand,  the  presence  of 
eiilphur  in  the  vulcanised  insulation  will  tend  to  damage  the 
copper  if  untinned,  therefore  pure  i-ubber  for  flexibles  is 
considered  by  many  engineers  the  better  practice. 

('»)  "In  the  event  of  the  insulation  resistance  falling 
below  the  required  standard  the  installation  will  be  dis- 
connected, with  or  without  notice,  according  to  the  serious- 
ness of  the  defect."  This  is  a  rule  which  in  one  form  or 
another  appears  in  many  application  forms;  the  Board  of 
Trade  Regulation  Ko.  30  clearly  defines  under  what  condi- 
tions the  supply  authority  may  discontinue  the  supplyj^after 
due  notice  has  been  given  to  the  consumer;  such  notice  must 
be  endorsed  to  the  effect  tiat  the  consumer,  if  dissati.sfied 
with  the  action  of  the  supply  authority,  has  the  right  of 
appeal  to  an  Electrical  Inspectoi'. 

Passing  on  to  the  value  of  the  energy  supplied, 
the  following  quotation  will  serve  as  an  e.xample : 
"  Should  the  consumer  dispute  his  account  he  may 
.  .  .  have  the  meter  officially  tested  by  the  London 
County  Council,  and  ...  if  the  mean  inaccuracy 
of  the  meter  be  found  to  be  more  than  5  per  cent. 
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the  supply  authority  will  pay  the  cost  of  testing;  if 
5  per  cent,  or  less  the  consumer  shall  bear  all  the 
expenses  of  testing."  This  is  an  arbitrary  assertion 
that  appears  in  a  few  of  the  "  rules  ";  it  is  difficult 
to  account  for  the  way  that  such  a  statement  has 
ever  found  a  place  in  the  ■"  rules  "  of  any  supply 
authority.  Until  the  passing  of  the  Electric  Light- 
ing Act^  1909,  there  was  no  definite  determination 
of  a  ■■  correct  meter,"  and — except  for  a  memoran- 
dum for  guidance  issued  by  the  Board  of  Trade — it 
was  left  to  the  discrimination  of  individual  Electrical 
Inspectors,  appointed  under  the  Provisional  Orders, 
to  fix  the  variations  within  which  a  meter  could  be 
passed  as  correct;  a  limit  of  variation  of  2I  per  cent, 
from  absolute  accuracy  at  any  point  of  a  meter's 
range  from  one-twentieth  to  full  load  was  decided 
on  bv  the  Electrical  Inspectors  for  the  numerous 
■'  areas  of  supply  "  of  the  County  of  London.  The 
second  schedule  of  the  Electric  Lighting  Act  of 
1909,  which  contains  provisions  to  be  applied  in- 
stead of  provisions  previously  enacted,  states  that 
"  a  meter  shall  be  considered  .  .  .  capable  of  as- 
certaining the  value  of  the  supply  within  such  limits 
of  error  as  may  ...  be  allowed  by  the  Board  of 
Trade.  .  .  ."  Subsequent  to  the  passing  of  the 
1909  Act  the  London  County  Council  drafted  a  pro- 
posal which  was  very  carefully  considered  by  the 
Board  of  Trade,  and,  after  a  conference,  approved 
— in  so  far  as  the  accuracy  of  meters  is  concerned — 
in  the  following  form  :  — 

Certification  of  Meters. 

1.  A  meter  will  be  certified  if  it  is  of  some  construction 
.and  pattern  approved  by  the  Board  of  Trade,  and  has  been 
found  bv  the  inspector  to  be  capable  of  ascertaining  the 
value  of  the  supply  with  continuous  or  single-phase  current 
within  the  foUo-ning  limits  of  error;  — 

(a)  Meters  in  which  the  maximum  current  for  full  load 
does  not  exceed  3  amp.,  the  error  at  any  point  from  one- 
tenth  load  to  full  load  must  not  exceed  3J  per  cent,  plus  or 
minus. 

(h)  Meters  in  which  the  maximum  current  for  full  load 
exceeds  3  amp.,  but  doe^  not  exceed  50  amp.,  the  error  at 
any  point  from  one-tenth  load  to  full  load  must  not  exceed 
•li  per  cent,  plus  or  minus. 

(c)  Meters  in  which  the  maximum  cuiTent  for  full  load 
exceeds  50  amp.,  the  error  at  any  point  from  one-twentieth 
load  lu  one-tenth  load  must  nut  exceed  '2J  per  cent,  plus, 
and  at  any  point  from  one-tenth  load  to  full  load  must  not 
exceed   2i"per   cent,   plus  or  minus; 

And  these  limits  of  error  for  meters  will  now  doubt- 
less be  used  universally  by  the  Board  of  Trade  in 
pursuance  of  its  powers  under  the  1909  Act.  It  will 
be  observed  that  the  limits  of  variation  are  graded 
according  to  the  size  of  the  meters,  and  it  is  there- 
fore perfectly  clear  to  any  Electrical  Inspector  what 
is  and  what  is  not  a  correct  meter,  and  he  must 
make  his  examination  on  the  basis  of  these  figures 
without  regard  to  any  c^lause  contained  m  the  form 
of  application  which  has  been  converted  into  an 
agreement.  Moreover  the  "  rule  "  above  quoted 
sets  out  the  conditions  as  to  payment  for  the  ex- 
penses of  testing  the  meters;  here  again  the  supply 
authority  has  no  voice  at  all  in  the  matter.  Section 
57  of  the  Electric  Lighting  Clauses  Act  states 
'■  .  .  .  that  the  Inspector  shall  also  order  by  which 
of  the  parties  the  costs  of  and  incidental  to  the 
proceedings  before  him  shall  be  paid,  and  the  de- 
cision of  t^he  Inspector  shall  be  final  and  binding  on 
all  parties."  This  gives  the  Electrical  Inspector  some 
discretion,  having"  regard  to  all  the  circumstances 
of  each  case  brought  before  him.  in  dealing,  for 
example,  with  meters  which  are  irregular  or  not 
in  proper  condition  for  registering  a  supply,  or  are 
overloaded,   &c. 

The  whole  question  of  the  supply  of  meters  under 
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the  Electric  Lighting  .\cts  is  less  clear  than  is 
desirable.  There  must  be  many  thousands  of  meters 
in  use  by  the  public,  to  record  the  aimual  consump- 
tion, which,  according  to  a  recent  return  prepared 
for  the  Coal  Controller, -reached  4,674,000,000  units 
for  the  year  ending  March  31st,  1918,  but  exceed- 
ingly few  of  these  meters  have  ever  been  officially 
tested  for  acciiracy;  in  this  respect  the  supply  and 
purchase  of  electricity  differs  from  the  basis  of 
supply  and  purchase  of  most  commercial  commodi- 
ties which  take  place  with  weights  and  measures 
that  are  without  exception  in  ail  civilised  countries 
stamped  as  accurate  with  a  view  to  protecting  the 
public.  In  the  supply  of  electricity,  the  controlling 
clause  in  the  Provisional  Order  reads:  "...  the 
value  of  the  supply  shall,  except  as  otherwise  agreed 
between  the  consumer  and  the  undertakers,  be  as- 
certained by  means  of  an  appropriate  meter  duly 
certified,  &c.  .  .  ."  Attention  is  drawn  to  this 
because  it  is  usually  held  that  the  "  application- 
form-agreement  "  of  the  supply  authorities  does  so 
entangle  the  consumer  that  lie  "  otherwise  agrees," 
and  is  no  longer  entitled  to  claim  a  certified  meter, 
but  until  a  large  account  for  the  supply  of  electricity 
has  been  the  subject  of  legal  proceedings,  and  this 
point  definitely  determined  bv  a  judicial  decision, 
the  majority  of  the  consumers  must  trust  to  luck 
that  their  bills  are  reasonable,  although  a  meter 
occasionally  slips  through  the  manufacturer's  hands 
with  a  dial  so  figured  that  ten  times  the  amount  used 
is  charged  for.  If  no  agreement  is  signed,  a  cer- 
tified meter  must  undoubtedly  be  provided.  A  w'ell- 
known  Council  in  London  does  not  sign  the  usual 
application  form  in  connection  with  the  frequent 
additional  supplies  w"hicl^  it  jjurchases  in  various 
districts  of  London.  The  following  is  a  common 
form  of  the  notice  which  is  served  on  supply  autho- 
rities when  occasion  requires  :  — 

CoDNCiL  Offices. 

To  the  (Supply  Authority). 

Under  the  provisions  of   the  Electric  Lighting 

Order  (date),   and  the  Electric  Lighting  Orders 

Confirmation    (No.     )  Act   (date)   

.    The  Council  hereby  give  you  notice  that  they  require  you 

to  give  and  continue  to  give  on  and  after  the  (date)  

a  supply  of  energy  in  respect  of  the  premises,  and  of  the 
inaxinimn  power  specified  below,  and  to  provide  and  let  ff>r 
hire  on  such  premises  the  a.ppropriate  electricity  meters  duly 
certified  in  accordance  with  the  provisions  of  the  said  Orders 
and   Confinning  Act. 

Situation    of  premises    

Maximum    load    .^ 

Dated  this  day  of  

(Signed)  

Clerk  of  the  Council. 

The  last  few  lines  referring  to  "  letting  on  hire 
the  appropriate  electricity  meter  "  are  comparatively 
new.  but  the  Council  in  question  has  for  many  years 
insisted  on  all  the  electricity  supplied  to  its  premises 
being  metered  with  certified  instruments;  from  the 
point  of  view  of  public  officials  and  auditors  deal- 
ing with  accounts  in  respect  of  electricity  supplied, 
examination  into  the  mathematical  acciu-acy  of  such 
accounts  becomes  a  farce  when  an  uncertified  meter 
has  been  used,  and  this  is  certainly  common  prac- 
tice under  the  existing  system  of  application  forms 
and  agreements.  That  existing  uncertified  electri- 
citv  meters  are  usually  kept  in  good  working  order 
and  are  so  correct  reflects  the  greatest  credit  upon 
the  manufacturers  of  these  instruments,  and  many 
of  the  supply  authorities  have  well-equipped  testing 
rooms  in  w'hich  great  care  is  exercised  in  checking 
the  condition  and  reliability  of  the  meters  installed 
on  the  consumers'  premises,  but  the  fact  remains 
that  the  supply  authorities  are  still  the  people  who 
do  the  testing. 

"  The  supply  authority  will  fix  the  position  of  the 
meter  and  the  point  upon  the  consumer's  premises 
at  which  the  supply  will  be  given."  It  is  at  once 
obvious  that  there  are  other  interests  to  consider 
beyond  those  of  the  supply  authority  in  determining 


the  position  of  the  service  and  the  meter;  in  a  build- 
ing of  any  magnitude  the  economical  centre  of  dis- 
tribution is  one  for  the  decision  of  the  man  who 
designs  the  installation,  and  in  new  buildings, 
chases  for  conduits  are  frequently  left  in  the  walls 
as  the  work  proceeds,  whicli  have  been  decided  on 
prior  to  any  negotiations  with  the  sujiply  authority. 
Officials  are  entitled  to  come  on  to  the  consumer's 
premises  at  all  reasonable  hours  to  inspect  the 
meter  or  accessory  apparatus,  and  it  may  be  more' 
convenient  to  admit  them  to  one  part  of  the  pre- 
mises than  to  another. 

"  Inaccuracies  in  the  registration  will  be  charged 
or  allowed  (as  the  case  may  bej,  but  not  previous 
to  the  quarter's  account  last  rendered."  Such 
wording  as  the  foregoing  is  generally  found 
amongst  the  "  rules."  In  occasional  examples 
where  a  meter  with  an  incorrect  ratio  or  a  multiply- 
ing constant  of  "  10  "  has  escaped  observation,  or 
an  ampere-hour  meter  is  erroneously  put  on  to  a 
circuit  of  different  voltage  to  that  for  which  its 
calibration  has  been  determined,  the  accounts 
should  be  adjusted  for  a  longer  period  than  that  to 
which  the  consumer  is  asked  to  agree  in  this  "rule." 

"  The  supply  authority  shall  not  be  held  respon- 
sible for  any  damage,  loss,  or  inconvenience  aris- 
ing from  any  interruption  or  discontinuance  in  the 
supply  of  electricity  occasioned  by  the  removal  of 
faults  from  the  mains  of  the  supply  authority  by 
any  accident  that  may  arise  or  by  any  other  cause 
whatever."  By  the  last  few  words  of  this  "  rule  " 
the  supply  authority  relieves  itself  of  e\'ery  liability 
for  penalties  to  which  it  is  liable  under  the  Pro- 
visional Order  if  the  supply  fails,  viz.,  "40s.  for 
each  day  on  which  the  default  occurs."  Fortunately 
there  is  seldom  cause  to  levy  a  penalty  of  this  de- 
scription, but  it  is  not  an  asset  that  any  party  to  an 
agreement  would  willingly  and  knowingly  forgo, 
nor  is  it  creditable  to  the  supply  undertakings  thus 
to  evade  a  responsibility  put  upon  them  by  Parlia- 
ment as  one  of  the  conditions  upon  which  a  Pro- 
visional Order  is  granted  to  them;  it  is  one  of  the 
points  that  the  consumer,  who  is  important  enough 
to  employ  a  solicitor  to  advise  him  on  the  agree- 
ment, is  apprised  of  and  deletes;  the  smaller  con- 
sumer trtisting  the  big  undertaking  is  deceived. 
This  ■'  rule  "  is  not  universally  imposed,  but  looking 
through  the  London  application  forms,  it  is  found 
in  a  sufficient  number  of  them  to  justify  drawing 
attention  to  it. 

Quite  a  large  number  of  the  application  forms^ 
whilst  binding  the  consumer  to  certain  terms  outside 
the  Act — reserve  to  the  supply  authorities  the  bene- 
fits of  the  Act  and  of  the  agreement,  as  the  follow- 
ing quoted  "rule"  will  indicate  :^ — 

"  Nothing  in  this  agreement  is  to  abridge  or  prejudice  the 
rights  and  remedies  of  the  supply  authority  under  their  Pro- 
visional Orders  and  Acts,  and  the  Acts  referred  to  therein  or 
incorporated  therewith." 

If  such  equitable  terms  were  made  applicable  to  the 
consumer  also  there  would  be  no  agreement  to- 
abridge  or  prejudice,  each  side  relying  on  the  rights 
and  remedies  of  the  Provisional  Orders,  &c.,  and 
there  would  be  nothing  further  to  criticise: the  ideal 
application  form  would,  in  the  author's  opinion,  be 
arrived  at,  corresponding  in  brevity  with  the  notice 
printed  on  the  very  numerous  contracts  entered 
into  between  the  railway  companies  and  their  pas- 
sengers every  time  a  ticket  is  sold  and  purchased, 
and  resembling  the  form  already  referred  to  which 
is  ifced  by  one  of  the  London  Councils.  What  the 
exact  terms  of  the  Provisional  Order  and  Confirm- 
ing Act  are,  together  with  the  correlation  of  other 
Acts  and  their  interpretation,  arc  matters  for 
lawyers;  even  if  the  greater  part  of  the  clauses  of 
the  Provisional  Order  were  reprinted  o.n  each  ap- 
plication form  the  legal  significance  of  the  clauses 
could  not  be  appreciated  by  the  general  consumer, 
therefore  the  omission  of  all  quotations  from  the 
Electric  Lighting  Acts  is  advocated,  and  certainly 
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all  forms  of  illegitimate  "  rules."  Suitable  applica- 
tion forms,  in  blank,  should  be  kept  by  every  wiring 
contractor  on  which  his  own  firm's  name  and  ad- 
dress might  be  stated,  and  to  suggest  that  every 
wiring  contractor  should  be  entitled  to  a  comcmis- 
sion  on  every  such  form  sent  in  to  the  supply 
authority,  for  each  new  consmner  that  has  been  ob- 
tained for  the  mains,  would  only  be  applying  to 
electricity  undertakings  a  system  that  is  approved 
in  very  many  other  undertakings  where  agents  are 
on  the  look-out  for  the  central  authority,  to  the 
benefit  of  both.  As  an  alternative  to  this  proposal 
of  the  briefest  possible  application  form,  which  it 
is  recognised  means  practicallv  abandoning  a  sys- 
tem which  for  a  number  of  years  has  found  favour 
with  many  of  the  supply  authorities,  the  author 
suggests  that  the  Institution  of  Electrical  Engineers 
should  draft  a  standard  application  form,  which 
would  be  suitable  for  general  purposes  and  fair  both 
to  the  supply  authority  and  to  the  consumer;  the 
public  would  appreciate  such  a  document,  which 
would  effect  much  economy  of  time  to  all  those 
who,  in  ever  increasing  numbers,  must  in  years  to 
come  be  responsible  for  signing  tiieir  names  to  an 
application  form  which  could  be  read  through  and 
grasped  in  a  very-  few  minutes,  whilst  the  supply 
managers  would  be  strengthened  in  dealing  with 
their  boards  or  committe^es  in  removing  the  existing 
sets  of  '■  rules,"  which  are  open  to  so  much  adverse 
criticism. 


SURFACE    CONDENSINQ    PLANT    FOR    LARGE 
POWER    STATIONS. 


At  Binuingliam,  on  March  -iCth,  Mr.  E.  J.  Kaula's  paper 
(an  abstract  of  which  appeared  in  our  last  issue)  was  read 
and  discussed  before  the  South-Midland  Centee  of  the  Insti- 
tution OF  Electrical  Engineers. 

Mr.  R.  A.  Chattock,  opening  the  discussion,  said  the 
paper  did  not,  in  his  opinion,  emphasise  sufficiently  the 
extreme  importance  of  reliability  in  connection  with 
condensing  auxiliaries.  Whilst  he  agreed  that  it  was 
perhapa  safe  to  use  one  circulating  pump  if  sufficient 
spares  were  carried,  he  certainly  thought  that  the 
driving  of  this  pump  should  be  in  duplicate,  as  there  was 
much  more  dhance  of  breakdown  on  this  portion  of  the 
aipparatus.  It  was  of  vital  necessity  to  provide  against  break- 
down as  far  a,s  possible.  He  was  of  opinion  that  the  best 
aJTangement  was  '  to  install  two  cii'culating  pmnps,  each 
of  about  60  per  cent,  of  the  fuU-loa.d  capacity,  and  to  drive 
-  one  of  them  by  a  steam  turbine  and  the  other  by  an  electric 
motor.  Both  pumps  would  be  run,  and  should  one  breaK 
down,  the  other  could  carry  the  load  with  a  reduction  of 
only  1  in.  to  li  in.  in  the  vacuum.  The  amount  of  steam 
used  by  the  smaU  turbine  was  not  excessive,  and  the  whole 
of  the  latent  heat  in  it  could  be  recovered  by  heating  the 
condensate  before  it  was  returned  to  the  boilers,  instead  of 
being  wasted  as  was  the  case  with  a  turbine  of  full  capacity. 
As  regards  air,  water-extracting,  and  lift  pumps,  these  being 
small  and  inexpensive,  there  was  no  objection  to  putting 
them  in  duplicate  and  each  of  full  capacity.  Also  as  their 
stoppage  was  not  of  serious  importance  for  a  few  miniites, 
/it  was  safe  to  risk  driving  them  entirely  by  electiic  motors. 
He  did  not  a.gi'ee  that  a.c.  motors  should  be  used  for  this 
purpose,  the  speed  vaxiation  that  was  obtainable  with  d.c. 
motors  made  the  latter  method  preferable;  also  with  a.c. 
machines  there  was  another  link  in  the  chain  to  go  wrong, 
and  the  possibihty  of  a  temporary  stoppage  was  increaised 
should  anything  fail  on  the  main  A.c.  supply.  He  rather 
favoured  the  steam-ejector  type  of  aii-  pump,  in  which  there 
were  no  running  piirts  to  get  out  of  order,  and  it  had  been 
demonstniited  that  very  high  vacua  could  be  carried  ^vith  a 
proper  arrangement,  whilst  the  whole  of  the  latent  heat  in 
the  steam  used  could  be  recovered.  Another  advantage  was 
that  it  was  a  simple  matter  to  de-aerate  the  condensate  and 
the  make-up  feed  watei'  by  means  of  these  ejectors,  thus 
ehminating  oxidisation  in  "the  feed  pipes  and  boilers.  Mr. 
Kaula's  description  of  straining  circulating  water  was  in- 
teresting, but  he  thought  that  with  most  river  waters  it 
would  be  found  that  the  strainers  would  very  soon  become 
choked  up.  With  Thames  water  this  took  place  in  about 
1  to  li  hours,  and  it  was  obviously  impossible  to  keep  re- 
versing the  flow  of  such  large  pipes  as  frequently  as  that. 
i  He  emphiisised  what  a,  very  valuable  asset  a  big  industrial 
oity  had  in  the  filtered  sewage  effiuent  that  was  running  to 
waste.  At  Birmingham  it  had  been  demonstrated  that  this 
effluent  was  even  more  suitable  for  surface  condensing  than 
ordinary  water.  He  maintained  that  all  large  industrial 
centres  should  look  very  closely  into  the  possibilities  of 
utilising  their  filtered  sewage  effluent. 


Mr.  G.  H.  J.  Parkinson  said  he  had  made  a  careful  test 
on  a  Green's  economiser  to  test  the  effect  of  increasing  the 
velocity  of  water  through  the  tubes.  The  economiser  w-aa 
divided  into  thi'ee  sections  all  in  parallel,  lie  reconnected  the 
economiser  with  the  three  sections  m  series,  but  although 
this  increased  the  velocity  in  the  ratio  of  3 :  1,  the  hnal 
temperature  was  the  same  as  with  the  sections  m  parallel. 
The  expeiiment  was  carried  on  long  enough  to  get  a  tair 
average  reading,  although  it  w-as  imixjssible  to  guarantee 
exactly  the  same  conditions;  unless  the  increased  efficiency 
due  to  high  velocity  was  very  marked  the  extra  cost  of  pump- 
in"  a.-'ainst  the  increased  friction  was  a  serious  consideiution . 
He  had  found  the  cleaning  of  scale  from  condenser  tubes 
with  hvdrochloric  acid  a  very  dangerous  proceeding  it  the 
tubes  wei-e  cleaned  in  situ.  The  acid  had  a  serious  eftect 
on  the  cast-iron  water  bonnets;  after  cleaning  a  condenser 
two  or  three  times  in  this  way  the  tool  marks  on  oaie  ot 
the  hand-hole  doors,  which  had  been  machined  on  the  m- 
side  were  still  cleariy  visible,  but  on  scraping  the  suiiace 
with  a  knife  he  found  he  could  cut  it  away  for  a  depth  ol 
nearly  |-  in.;  the  iron  had  disintegrated,  lea.vmg  a  mixture 
of  graphite  and  finely  divided  ii'on.  -j     ,    ^ 

Mr.  P.  FoitREST,  referring  to  the  author's  fig.  1,  said  that 
if  w  lb.  of  water  were  to  be  cooled  from  t'  to  t\  then  w  X 
{iMM)  keat  units  must  be  given  up.  A.ssuming  that  coohng 
t«fs  were  being  used,  the  whole  of  these  heat  units  would 
be^xpended  partly  in  raising  the  temperature  of  the  an  ixiss- 
in--'  up  through  the  towers,  and  partly  in  evaporation,  and  it 
they  knew  the  relative  humidity  of  the  external  atmosphere 
and  of  the  heated  air  wei-e  it  left  the  top  of  the  towers, 
thev  could  calculate  very  closely  the  quantity  of  water 
evaporated  under  given  conditions,  \\ith  the  average  con- 
ditions prevailing  at  Birmingham,  this  evaporation  amounted 
to  approximately  one  gallon  of  water  for  every  unit  generated, 
and  this  figui'e  gave  the  quantity  of  make-up  water  which 
was  requu-ed  for  the  cooling-tower  ponds.  The  cmve  show- 
in"  lb  of  free  air  per  l.UOO  lb.  of  steam  was  not  one 
that  was  Ukely  to  prove  acceptable  to  pTii-cha,sers_ 
The  usual  figure  of  0.8  lb.  of  air  per  1,000  lb.  ot 
steam  rejected  to  condenser  might  be  used  as  a  reasonable 
basis  for  turbine  plant  working  under  average  modern  con- 
ditions and  if  some  such  figure  as  this  were  generally  agiieed 
to  then  the  condenser  and  the  an-  pump  could  be  tested 
together  with  calibrated  air  nozzles  attached  to  the  con- 
denser casing  to  demonstrate  that  the  air-pump  capacity  was 
easily  capable  of  dealmg  .with  the  normal  quantities  of  an- 
likely  to  be  present.  ,  ,    ■,  ^-u  ..  ..u 

Mr.  P.  R.  Bodlton  said  that  Mr.  Kaula  stated  that  the 
heat  transmission  coefficient  varied  distinctly  with  the 
cooling  water  velocity;  he  did  not,  however,  discuss 
the  effect  of  the  steam  velocity  on  this  figure.  in 
testing  condensers,  the  method  of  taking  temperatures 
by  inserting  thermometer  pockets  at  one  point  of 
the  inlet  and  outlet  pipes  was  not  sufficiently  accurate 
since  the  water  left  the  condenser  in  layers  of  different  tem- 
peratures To  obtain  the  average,  either  a  number  of  pockets 
sliould  be  inserted,  or  a  tube  made  of  high-conductivaty 
metal  should  pass  diametrically  through  the  centre  ot  the 
outlet  pipe.  One  end  of  this  tube  should  l^e  sealed,  to  pre- 
vent air  circulation,  and  the  bulb  of  a  thermometer  havmg 
a.  very  long  stem  should  make  contact  with  the  mside  of 
this  tube  by  means  of  metal  foil ;  in  this  w^ay  the  temperature 
could  be  taken  at  different  points.  He  did  not  thmk  Mr. 
Kaula.  had  sufficiently  emphasised  the  importance  of  efficient 
air  extraction.  With  regard  to  the  water  velocities,  the  com- 
mercial economy  of  modem  plant  would  be  improved  by 
adopting  a  low'-er  velocity,  with  consequent  reduction  m 
pmuping  charges,  and  installing  an  increased  condenser  sur- 
face, in  order  to  obtain  the  .same  vacuum.  An  effect,  which 
Mr.  Kaula  had  not  mentioned,  and  which  w'ould  operate  m 
favour  of  the  adoption  of  a  lower  minimum  difference,  was 
that  of  the  higher  rate  of  heat  transmission  per  degree  differ- 
ence.at  higher  water  temperatures.  With  regard  to  the  rela- 
tive advantages  of  steam  and  electric  driving  for  auxiliaries, 
he  considered  the  argument  of  the  advocates  of  steam  driv- 
ing, namely,  that  it  was  much  better  to  ensure  rehability  in 
the' operation  of  auxiliaries,  was  a  very  .strong  one.  Tsually, 
when  an  interruption  of  supply  occun-ed.  the  engineer-in- 
charge  had  quite  enough  to  do,  without  the  additional 
anxiety  as  to  what  was  happening  to  the  condensing  plant. 


Railway  Catenary   Suspensions.— A    number   of    new 

patents  relating  to  catenai-y  suspensions  are  referred  to  in  Ehlitrn 
tecknik  und  il/«.«7((«f«J«w  of  January  5th.  An  Austrian  patent  of 
the  Siemena-Schuckert  Works  shows  how  the  tension  can  be  auto- 
matically adjusted  according  to  variations  of  temperature.  The  same 
firm  protects  in  German  patents  methods  of  suspending  the  over- 
head catenaries  for  two  parallel  tracks. 

The  Allgemeine  Elektrizitiits  Resellschaft  shows  in  German 
patents  methods  of  suspending  two  catenaries  over  a  track,  when 
heavy  current  renders  two  wires  desirable.  These  are  hung  in  such 
a  manner  that  the  wires  can  be  independently  moved  sideways. 
Other  methods  of  hanging  the  wire*  are  described  in  other  German 
patents,  which  also  refer  to  section  insulators. 

The  Bergmann  Elektrizitiits  Werke  describes  a  method  of  taking 
current  from  fiised  overhead  points  by  means  of  a  wire  stretched 
along  the  length  of  the  train  above  the  roof. 
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THE    EFFECT    OF    AIR  AND    WATER   ON/MATERIALS    USED  'IN    ENGINEERING    WORK. 


I 


By     H.     E.    YERBURY,    M.I.E.p. 


{AbslrMt  of  paper  read   before  the  INSTITUTION  OK  Kli;ctiui.al  Engineeks.) 


The  author  favoui-s  the  electrolytic  theory  of  corrosiou,  which 
jj>  now  aliQOsl  ujiivefsally  acxopied,  aud  is  the  luosl  cou- 
vincing,  since  its  effects  can  be  demon slra ted.  'ITie  process 
is  in  full  accord  with  luodem  thought  bated  on  the  fact  tha.t 
all  luelals  i)ossess  a  solution  pressure  winch  uiay  be  termed 
Jtc>  esuipiug  tendency  to  pass  into  the  dissolved  state.  The 
solution  pressure  vanes  with  the  iiolvent,  may  be  positive  or 
negative,  aud  is  calculable  for  evei-y  solution.  Even  in  puit 
water,  or  under  conditions  where  a  him  of  water  may  con- 
dense upon  them,  metals  have  a  tendency  to  pass  into 
solution.  Pure  water  is  seldom  encountered  in  ordinary 
engineering  work,  as  water  usually  contains  traces  of  salts — 
aoids  or  bases — with  consequently  a  still  greater-  tendency 
for  the  metals  to  pass  from  the  atomic  condition  into  the 
ionic   condition. 

An  electric  current  conducts  elcctroJytically  by  the  migra- 
tion of  ions.  All  those  elements  which  produce  n^Btave' 
ions  act  exclusively  as  oxidising  agents.  As  metals  cajBBly 
produce  positive  ions,  followed  by  the  foi-mation  of  negaWve 
ions  (or  the  disappearance  of  positive  ions  by  mutual  attrac- 
tion), the  metals  themselves  are  thereby  oxidised. 

The  function  of  oxygen  in  the  process  of  rusting  and 
coiTosion  is  to  oxidise  the  layer  of  hydrogen  on  the  surface 
of  the  metal,  and  also  to  precipitate  the  iron  and  so  remove 
feiTous  ions  from  the  solution.  A  film  of  hydrogen  gas 
offers  a  high  resistance,  the  action  being  termed  polarisation, 
and  were  it  not  removed  it  would  arrest  the  further  solution 
of  the  metal,  and  as  the  mass  of  metal  and  the  solution  are 
of  opposite  polarity  the  solvent  action  would  cease  were  it 
not  for  other  factors.  The  desti-uotion  of  the  hydrogen  film 
in  ordinary  corrosion  is  accomplished  by  the  oxygen  of  the 
atmosphere  which  is  dissolved  in  the  water  or  electrolyte, 
or  it  may  be  removed  by  water  in  motion. 

It  follows  that  any  substance  which  dissolves  or  reacts 
with  hydrogen  accelerates  corrosion.  This  is  found  in  prac- 
tice to  be  universally  true. 

By  its  lack  of  homogeneity  in  composition  and  structure 
the.  average  steel  surface  in  water  as  it  occurs  in  nature 
juesents  all  the  conditions  necessary  for  active  electroehemical 
corrosion. 

Wrought  iron  generally  is  more  resistant  to  corrosion  than 
.''teel.  It  contains  from  0.06  to  0.15  per  cent,  of  carbon. 
Steel  containing  pearlite  is  very  readdy  attacked  under  the 
potential  difference  set  up  by  that  structural  constituent. 
It  provides  ca.thodes  to  the  anodes  of  the  femte  in  solid  solu- 
tion. Kon-homogeneity  of  a  metal  favours  pitting  and  gei\,e- 
raJ  corrosion,  as  it  provides  a  large  number  of  small  anodes 
and  c^athodes,  and  therefore  greater  action  than  would  be  the 
case  with  one  large  electrode.  It  has  been  proved  that 
corrosion  of  steel  in  either  acidulated  or  salt  water  was 
greatest  when  it  contained  the  maximum  percentage  of 
carbon. 

Pure  carbon  steels  contain  larger  grains  than  alloy  steels, 
and  as  the  ferrite  (pure  ironi  is  always  attacked,  it  is  assumed 
that  the  carbides  (composed  of  carbon  with  a  metal)  act  aa 
negative  electrodes  or  ca.thodes  to  the  positive  anode  elements. 
In  addition  to  the  chemical  composition  of  steel  affecting 
its  rate  of  corrosion,  thermal  and  mechanical  treatment  asre 
factors  which  cannot  be  ignored.  Ordinary  commercial  steels 
in  .structural  work  are  subjected  to  stresses  w-here  bent  and 
riveted,  and  anodic  and  cathodic  conditions  are  set  up.  A 
properly  annealed  metal  in  contact  with  a  cold-worked  metal 
invites  active  galvanic  action  in  the  presence  of  moisture. 

The  comparatively  large  quantity  of  graphite  in  grey  iron 
produce:;  a  good  electrode  to  act  in  opposition  to  the  ferrite 
x\'hich  is  near  it ;  whereas  in  white  iron  nearly  the  whole  of 
'the  carbon  is  in  the  combined  state.  It  is  unfortunate  that 
there  are  foundry  difficulties  w'hen  white  iron  is  used.  It 
is  also  more  cry.stalline  and  brittle  and  difficult  to  machine. 

In  the  author's  opinion,  the  time  is  fast  approaching  when 
engineers  will  specify  the  can.'=titiients  of  castings,  including 
pi|>es.  when  they  are  to  be  u.sed  in  Sf)ecial  po.sitions  and 
under  conditions  where  salt  or  acidulated  water  or  other 
giHid   electrolyte   is   present. 

T!ie  natural  resistance  to  corrosion  by  cast-iron  pijjes  ;is 
C'lMipaii-d  with  u  riiuglit-iruri  or  .steel  pilJes  is  due  to  the 
skin,  or  chill,  on  the  external  and  internal  surfaces  which 
lirings  about  a  partial  change  to  white  iron. 

Where  pipes  are  buried,  the  nature  of  the  soil  should  be 
.studied,  and  their  useful  life  may  be  extended  many  years 
if  care  is  exercised.  For  instance,  it  is  well  known  that 
where  pipes  are  buried  near  or  on  ashes,  and  water  is  pre- 
sent, active  corrosion  and  pitting  is  readily  set  up.  Clayey 
character  of  soil  leads  to  an  increased  retention  of  the  elec- 
trolyte, and  it  is  therefore  advisable  to  lay  pipes  in  a  layer 
of  -sand  or  porous  earth. 

Lead  pipes  should  be  enclosed  in  wooden  casing,  and  not 
exposed  to  the  solvent  action  of  lime,  plaster,  mortar,  or 
cement,  as  a  free  alkali,  especially  when  assisted  by  mois- 
ture, invariably  attacks  leads. 

Some  interesting  cases  of  corrosion  of  ca£t-iron  pipes  and 
also  lead  eheathing  of  dry-core  cable  have  been  brought  to 


the  author's  notice.  In  a  recent  instance  a  large  portion  of 
the  lead  had  been  destroyed,  and  pittmg  aud  general  corro- 
sion of  the  interior  and  exterior  of  the  casi-non  pilxs  had 
also  taken  place.  As  this  i>artJcular  c-able  had  been  damaged 
in  a  similar'  manner  near  the  same  place  somo  lew  years 
ago  an  analysis  of  the  soil  surroimdmg  this  pil)e  has  re- 
cently been  made.  It  contained  21. IS  per  cent,  uf  water, 
the  ash  content  was  ahout  77-  per  cent.,  aud  the  sample 
showed  the  presence  of  a  strong  ammonia  compound  of  the 
following  amount,  O.LCiS'i  par  cent,  as  ammonia,  or  O.0tJ7'i 
per  cent,  as  ammonium  c-arbonate.  On  heating  there  was  an 
objectionable  smell  of  urea,  and  undoubtedly  urine  had  been 
percolating  the  soil  at  this  place.  When  urine  is  exixxsod  to 
tlie  air  fei'menlation  sets  in,  and  the  urea,  is  converted  into 
ammonium  carbonate.  Some  w-ater  had  entered  the  interior 
of  the  pii>e,  and  electrolytic  ac-tion  had  taken  place  between 
the  cast  iron  and  lead,  aud  the  exterior  of  the  cast-iron  pipe 
had  been  attacked.  Although  a  slight  leakage  current  was 
indicated,  the  voltage  was  no  higher  than  would  l)e  ex- 
pected where  self-corrosion  is  taking  place.  These  pifx^s  and 
cables  had  been  in  service  19  years.  The  general  condition 
of  the  cast  iron  and  lead  was  characteristic  of  slow  electro- 
lytic action,  which  could  undoubtedly  be  produced  by  local 
action  or  s«>lf-corrosion  in  this  strong  electrolyte  without  any 
leakage  current. 

.\nother  f.iult  occurred  on  a  204-pair  cable  where  the  iron 
pipe  was  decomposed  and  perforated,  the  lead  sheathing 
being  badly  pitted  and  parts  ealen  away,  and  the  wet  pa^x^r 
and  copper  wires  exposed.  This  action  was  caused  by  a 
leaky  steam  pii>e  which  crossed  the  telephone  pipe  at  right 
angles,  making  the  ground  wet  and  hot,  thus  producing  an 
electrolyte  and  vigorous  electrochemical  activity. 

A  case  occurred  at  Shefiield  where  a  102-pair  cable  passed 
clo.se  to  some  .steel  furnaces,  the  outer  wall  of  which  boi-dered 
on  the  footpath.  K  fault  develojjed  on  this  cable,  and  it  wa.s 
found  that  the  furnace  heat  had  charred  the  paf>er  to  a 
carbonised  state  without  in  any  way  injuring  the  sheathing 
or  pipe. 

It  has  been  noted  by  many  observers  that  corrosion  of  steel 
is  not  accelerated  by  contact  with  other  metals  or  alloys. 
For  instance,  steel  rods  or  shafts  sleeved  with  bronze  do  not 
set  up  serious  electrolytic  action  even  in  .salt  water,  and 
bronze  and  bra.ss  nuts  can  be  easily  screwed  off  steel  bolts, 
whereas  under  similar  corrosive  conditions  a  steel  nut  could 
not  be  moved. 

Boilers. — Internal  pitting  and  corrosion  in  boilers  and 
pipes,  &c.,  are  largely  due  to  the  presence  of  air  in  the  feed 
w-ater.  The  amount  of  air  present  will,  of  course,  depend 
on  the  source  of  supply,  and  may  be  from  1.5  to  5  per  cent. 
of  the  volume  of  the  water,  the  chief  gases  dissolved  being 
carbon  dioxide,  oxygen,  and  nitrogen.  Carbon  dioxide  and 
oxygen  exr>elled  by  boiling  often  set  up  a  corrosive  action 
in  the  tops  of  steam  drums  and  near  the  water-line. 

In  the  author's  opinion  the  tune  is  i-apidly  approaching 
■\vhen  measures  will  be  taken  to  eliminate  as  far-  as  possible 
all  ail-  from  boiler  feed-w-ater.  It  should  be  vei-y  thoroughly 
removed  from  condensers,  preferably  by  dry  air  pumps,  and 
the  heat  units  from  all  auxiliary  sources  should  be  utilised 
so  as  to  obtain  the  highest  possible  temperature  of  the  feed 
water.  Air  dis.solved  in  water  can  best  be  liberated  by  break- 
ing the  water  up  into  as  fine  a  spray  as  possible  at  a  high 
temperature  in  a  vacuum  tank  before  pumping  into  the 
boilers.  The  most  effective  way  of  minimising  the  quantity 
of  air  in  feed  water  appears  to  be  in  a  closed  system,  whereby 
the  de-aerated  conden.sate  and  make-up  water  is  pumped 
direct  to  the  boiler  feed-range.  In  this  system  the  make-up 
water  in  a  surge  tank  would,  of  cour.se,  be  a  component  part 
of  the  closed  system,  and  if  the  water  were  required  to  be 
measured  thus  would  be  done  by  a  Yenturi  tube. 

Exterior  corrosion  of  boiler  plates  and  tubes  is  generally 
brought  about  by  the  sulphur  in  the  coal  fonning  sulphur 
dioxide,  which,  with  the  steam  generated  from  the  moisture 
in  the  coal,  together  with  the  water  formed  by  the  burning 
of  hydrogen,  produi-es  an  acidulated  electrolyte.  This,  how-  , 
ever,  is  inactive  unless  the  tem)«>rature  of  the  boiler  is  suffi- 
ciently low  for  moi.sture  to  be  deposited.  It  may  therefore 
be  said  that  the  action  of  pitting  and  corrosion  is  greater  in 
a  boiler  which  is  warm  than  w'hen  the  boiler  is  steaming  at 
full  capacity.  Careful  and  systematic  tests  should  be  regu- 
larly made  to  ascertain  if  there  are  any  leaky  condensers, 
as  many  boiler  troubles  have  been  traced  to  that  source.  The 
simplest  test  is  the  electrical  conductivity  one.  as  the  con- 
ductivity is  proportional  to  the  percentage  amount  of  the 
substance  dissolved  in  the  w-ater.  Owing  to  the  conduc- 
tivity increasing  with  a  ri.se  in  temperature,  corrections  for 
temperature  should  be  made. 

Tanks,  lie. — Hot  water  feed-tanks — especially  where  ex- 
haust steam  is  discharged  and  air  liberated — are  very  sus- 
ceptible to  corrosion,  and  hard,  close-grain  cast  u'on  is  recom- 
mended for  tanks  in  preference  to  steel  plates.  Steel  stays 
are  often  attacked,  but  stays  and  bolts  made  of  Low  Moor 
iron  are  generally  free  fiom  corrosion.    The  quality  of  bolts 
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ami  nuts  used  in  places  and  under  conditions  where  corrosaion 
may  be  expected  is  a  matter  of  primary  importance,  since 
iiiaiiy  instances  may  be  cited  where  steam-pipe  joints  have 
given  wav.  and  it  has  been  found  that  the  bolts  have  been 
severely  corroded,  the  electrolyte  being  condensed  steam  from 
lea.ky  iointiny  material.  Rustless  steel  is  recommended  for 
steain  relay  and  double-beat  valve  spindles,  as  freedoin  of 
motion  is  often  retarded  by  the  film  of  oxide  which  soon 
covers  spindles  made  of  ordinai-y  steel. 

Where  expansion  joints  or  bellows  pieces  for  water  pipes 
have  been  made  of  iron  or  steel  riveted  together  and  galva- 
nised, a  very  short  life  has  resulted.  Copper  is  recommended 
for  exixinsion  pieces,  as  its  solution  pressm-e  is  compara- 
tively low. 

Rotary  Pumps. — Much  trouble  and  expense  has  been  ooca- 
Bioned  by  the  failure  of  rotary  pumps,  and  in  the  author's 
expenence  impellers  have  had  to  be  renewed  after  about  12 
months'   working. 

The  principal  trouble  has  been  caused  by  pitting,  corrosion, 
and  cavitation,  with  the  result  that  the  efficiency  has  been 
impaired,  and  impellers  and  shafts  have  often  been  ruined 
in  from  one  to  two  years  when  working  with  river  water, 
and  also  when  dealing  with  condensate  containing  air  from 
surface  condensers,  more  especially  where  pumps  are  run- 
ning at  a  high  speed. 

It"  the  design  of  pump  does  not  permit  the  breaking  up  of 
the  water,  and  all  ports  and  passages  are  cleanly  swept, 
corrosion  and  pitting  are  minimised,  it  not  entirely  prevented. 
High-tensile  steel  shafts  should  be  encased  in  a  brass  or 
bronze  watertight  sleeve  to  prevent  coiTosion  in  ordinary 
river  circulating  water,  as  high-tensile  steel  tends  to  corrode 
more  quickly  than  mild  steel. 

Shafts  made  of  steel  containing  14  to  19.5  per  cent,  of 
chromimn  are  almost  entirely  free  from  corrosion  in  acidu- 
lated or  salt  water,  and  as  a  tensile  test  of  from  45  to  48 
tons  can  be  obtained  with  good  elongation,  the  ils<^  of  rust- 
leas  steel  will  doubtles-s  be  increased  in  the  near  future. 

The  hub  or  boss  of  cast-iron  pump  impellers  is  often 
attacked  by  gener-al  corrosion  and  pitting,  and  in  the  author's 
experience  this  destnictive  action  has  been  so  great  during 
12  to  18  months  that  hubs  have  been  eaten  into  and  the 
shaft  attacked  to  such  an  extent  that  it  ha,s  been  almost 
impossible  to  drive  off  the  impeller  due  to  the  volume  of 
rust. 

The  action  on  other  pump  parts  has  been  such  that  nearly 
all  the  ferrite  has  passed  into  solution,  and  the  remaining  so- 
<alled  iron  could  easily  be  cut  with  a  knife. 

For  the  minimising  of  corrosion,  cast-iion  should  be  low 
in  silicon  and  phosphorus  and  high  in  combined  carbon, 
which  closes  the  grain  and  hardens  the  iron. 

Suction  pipes  .should  contain  no  air  pockets,  and  the  punip- 
euotion  lift  should  be  as  little  as  possible  to  obviate  air  leak- 
age. In  this  connection  drowned  piuraps  are  often  preferred, 
although  inspection   is  naturally   more   difficult. 

Special  attention  should  also  bo  given  to  the  design  and 
maintenance  of  gland.s.  as.  from  the  design  of  some  pumps, 
air  naturally  enters  whenever  the  glands  are  not  tight,  or 
through  imperfect  water-sealing.  The  capacity  of  pumps  is 
thereby  reduced,  and  there  is  al.so  a.  greater  tendency  to 
corrosion.  It  has  also  been  found  that  circulating  water 
when  broken  up  in  cooling  towers  has  absorbed  sulphur 
dioxide,  chlorine,  and  ammonia  from  the  atmosphere,  and 
other  .soluble  and  insoluble  substances  in  rain  water,  all 
tending  to  intensify  the  rate  of  corrosion,  which  is  accelerated 
when  the  water  is  very  hot. 

The  inlet  river  water  should  be  admitted  where-  it 
thoroughly  mixes  with  the  oooling-tower  discharge,  water,  so 
na  to  neutralise  any  concentrated  acidity  or  .impurity  which 
might  be  brought  about  by  the  continual  circulation  of 
cooling-tower  water  only. 

High-tensile  bronze  is  recommended  for  impellers  and  pump 
shafts  where  the  water  is  of  a  particularly  corrosive  nature. 

Condenser  Tiibrs. — Considerable  trouble  has  been  occa- 
sioned on  land  and  sea  by  corrosion  and  pitting  of  condenser 
tubes.  Apai-t  from  the  usual  pitting  which  often  takes  place 
from  the  inside  of  tubes  by  the  action  of  water,  &c.,  the 
author  has  recently  investigated  somewhat  unusual  cases  of 
corrosion  and  pitting  which  have  only  taken  place  on  that 
part  of  the  tube  over  which  the  packing  or  grummet  is  fitted 
and  retained  by  the  ferrule. 

This  particular  form  of  corrosion  ia  started  and  continued 
from  the  outside  .surface  of  the  tube  until  it  is  perforated, 
whereas  in  the  m.ajority  of  cases  all  pitting  has  <5tarted  from 
the  in.side.  and  is  fairly  general  over  the  entire  surface  ex- 
posed to  the  circulating  water.  It  was  noted  that  exterior 
corrosion  and  pitting  occurred  only  on  the  in-flow  ends  of 
the  condensers,  that  is.  where  the  water  is  first  broken  up  on 
entenug  the  tubes,  and  also  where  thp  direction  is  reversed 
at  the  other  in-flow  ends  of  the  condensers. 

On  taking  an  analysis  of  the  cotton-tap©  packing  after  nine 
years'  service  it  was  found  to  contain  :  — 

Carbonaceous  matter  86,85  per  cent. 

Ferric  oxide  ILT   per  cenl. 

Zinc  oxide  1.1.3  per  cent. 

Copper  oxide  0.82  per  cent. 

The  tubea  were  of  standard  brass  of  the  usual  70:30 
mixture. 

It  will  be  observed  from  the  analysis  of  the  packing  that 
the  ■™-atej  must,  ha^o  be«n  bea'Wly  laden  with  iron  oxide,  and 
It  appftars  that  some  of  the  circulating  water  had  penetrated 


down  the  sides  of  the  screwed  ferrules  and  underneath  the 
packing,  the  latter  acting  as  a  filtering  and  retaining  medium. 
It  wiir  also  bo  seen  that  zinc  and  copper  had  passed  into 
solution. 

It  is  significant  that  on  other  condensers  working  under 
the  same  conditions  no  electrolytic  action  had  taken  place, 
the  only  differemce  being  in  the  cximposition  of  the  tubes, 
W'hich  were  of  .'Xdmii-jdtv  tube  mixture,  viz..  70:29:1. 

The  author  believes  that  »  more  perfect  amalgam  or  alloy 
is  obtained  if  tin  is  present,  and  although  tin  will  dissolve  in 
water  the  action  is  much  smaller  than  on  zinc,  lead,  or 
coTvper. 

Brass  tubes  tinned  inside  and  outside  are  protected  to  p. 
limited  extent-  both  mechanically  and  electrolytically,  and 
have  therefore  a  longer  life. 

In  the  case  under  review,  wherever  the  P'Tkiiii!  allowed 
oxide  of  iron,  air,  and  possibly  slightly  acidulated  water  to 
be  retained,  all  elements  were  present  for  galvanic  action  to 
be  set  up.  Care  should  therefore  be  given  to  the  size  of  the 
hole  in  the  tube  plate  and  to  the  fit  of  the  tube  and  ferrule, 
so  that  the  packing  may  be  kept  as  watertight  as  possible. 

It  has  been  demonstrated  that  where  an  extraneous  cur- 
rent has  been  applied,  as  in  the  Cumberland  process,  therebv 
making  all  tubes  cathodic.  the  trouble  has  been  minimised, 
if  not  entirely  prevented.  .\  current  densitv  of  about  0.1 
ampere  per  sq.  ft.  of  surf,ice  is  recommended  for  this  process. 

TuToo-Gcvrrafnr.'i. — The  effect  of  moisture  on  electrical 
generators  due  to  the  application  o(f  wet-air  filters  has  often 
caused  trouble.  It  has  been  found  that,  partly  owing  to  the 
fluctuating  load  on  a  generator,  the  temperature  of  the 
machine  has  varied  so  that  when  the  machine  is  lightly 
loaded  the  temperature  rise  has  been  inijufficient  to  drv  the 
moist  air  from  the  filter,  with  the  re.sult  that  the  insulation 
resistance  has  been  reduced  to  a-  dangerous  extent. 

On  the  other  hand,  if  the  temperature  is  high,  all  moisture 
is  quicklv  evaporated  and  undesirable  salts  are  deposited  on 
the  windings,  thus  providing  a  path  for  leakage  on  extra- 
high-tension  machines. 

It  appears  that  in  order  safely  to  withstand  saturated  air. 
generators  should  be  impregnated  under  vacuum  with  an 
insulating  varnish.  By  this  process,  with  proper  insulating 
materials,  the  general  insulation  resistance  should  be  high 
enough  to  withstand  satisfactorily  the  cumulative  effect  of  a 
wet-air  filter. 

On  extra-high-tension  machines  it  is  now  deemed  advisable 
to  discard  metal  packing  piexias.  owing  to  their  oxidising  ten- 
dencies and  conductivity,  a.nd  to  revert  to  wood  or  moulded 
in.sulating  compounds. 

Economiscr  Pippx  and  Boxes.— With  water  below  100  deg. 
F.,  corrosion  is  often  set  up  on  the  outside  of  economiser 
tubes,  whether  of  cast  iron  or  steel,  due  to  condensation  of 
nioisture  from  the  passing  gases.  This  moisture  is  an  exceed- 
ingly good  electrolyte,  as  it  invariably  contains  sulphuric  acid, 
derived  originally  from  the  .sulphur  in  the  coal  fonning  sul- 
phur dioxide  during  the  process  of  combustion  and  combining 
with  the  vapour  present.  Unless  the  feed  wrfter  is  heated,  at 
least  one-sixth  of  the  tubes  are  often  corroded  to  about  18  in. 
from  the  bottom  boxes,  and  the  boxes  also  suffer  badly.  The 
obvious  way  to  prevent  external  corrosion  is  to  raise  the 
'  temperature  of  the  water  by  means  of  feed  heaters  or  circu- 
lators fitted  to  the  economisers.  so  that  hot  water  is  made 
to  circulate  from  the  lo-n'est  pai'ts.  With  water  at  a  tempera- 
ture of  110  deg.  F.  and  upwards,  no  trouble  need  be  antici- 
pated. 'Where  internal  corrosion  is  found,  an  analysis  of  the 
feed  water  is  required,  with  suitahle  chemical  treatment. 
Cast-iron  economisers  should  be  made  of  metal  having  the 
lo\\est  possible  percentage  of  free  graphitic  carbon. 

Tvrhine  Blades. — In  the  early  days  of  turbine  manufacture 
.steel  blades  were  found  to  be  pitted  and  corroded  badly, 
especially  ■'.^hen  a  turbine  was  frequently  stopped  and  started 
again  after  a  lengthy  period.  It  has  also  been  found  that 
T\here  leakage  of  steam  has  taken  place  at  a  closed  stop- 
valve,  thereby  allowing  moisture  to  condense  on  the  blading, 
electrolytic  action  is  set  up,  resulting  in  blade  erosion  and 
loss  in  efficiency.  Cases  are  on  record  where  certain  rows  of 
blading  have  corroded  where  the  steam  temperature  has 
dropped  below  dew  point,  and  only  at  this  stage  in  the 
length  of  a  turbine  has  damage  been  done. 

Corrosion  of  turbine  blades  has  also  been  traced  to  carbon 
dioxide  in  the  steam  derived  from  unsuitable  feed  water,  the 
reimedy  for  such  action  being  the  elimination  of  the  car- 
bonates from  the  feed  water  by  chemical  treatment. 

Injury  to  \on-ferrons  Metal'i,  fie. — The  presence  of  vapour 
or  Avater  depofsited  on  brass  and  other  alloys  often  cau.ses 
verdigris,  which  is  the  result  of  the  metal  passing  into  solu- 
tion. The  solution  pressures  vaiw  greatly  with  the  composi- 
tion and  state  of  the  metal.  Where  it  has  been  strained, 
■say,  in  the  process  of  bending,  the  corrosive  effect  is  intensi- 
fied. Sharp  right  angles  should  always  be  avoided  and  easv 
bends  substituted. 

Much  damage  has  been  doiie  to  extra-high-tension  electrical 
machines  and  apparatus  where  a  .silent  static  discharce  or 
sparking  has  tnken  place,  nitrous  oxide  and  ozone  being 
formed,  and  in  the  presence  of  moisture  coiTosion  has  started, 
with  serious  results.  Ozone  is  a  very  gi'eat  oxidising  agent 
and  most  metals  are  quickly  attacked  by  it. 

If  an  electrical  discharge  cannot  be  prevented,  care  should 
be  exercised  to  see  that  moisture  and  condensation  do  not 
.settle  on  these  parts. 

In  the.  author's  experieno©  much  tjouble  has  resTil+jad  horn 
va.pour    condensing    on    cold    porcelain    insulators    enclosing 
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brass  cont-aots,  causing  senous  oxidation,  high  resistance,  and 
eventually  open  circuits.  All  extra-high-leusion  switchgear 
;in(l  .luxiliary  switch  and  fuse  contacts  should  be  enclosed, 
li  iy)ssible.  in  oil.  The  quality  of  the  oil  is  of  supremo  iin- 
[lortance,  and  it  should  be  free  from  every  trace  of  water  and 
acid. 

ZiiBc  having  high  electropositive  characteristics,  and  lead 
also  being  electropositive  to  copper  and  brass,  the  author 
thinks  that  as  alloys  of  copper  and  tin  only— in  the  proportion 
of  91  per  cent,  of  copper  and  9  per  ceut.  of  tin — are  now  made 
(.Morrison  bronze),  and  tests  up  to  about  45.7  tons  per  square 
inch  can  be  obtained  with  •2'2  per  cent,  elongation  on  rolled 
rods,  zinc  will  be  looked  upon  with  disfavour  in  many  cases. 

The  destruction  of  galvanised  iron  is  brought  about  by  tho 
zinc  being  dissolved  by  moisture.  This  action  is  more  easily 
accomplrsued  on  commercial  zinc  than  on  pure  zinc.  When 
an  electrolyte  such  as  rain  water  is  present  electrolysis  is  set 
up,  the  zinc  destroyed,  and  the  underlying  metal  attacked. 

Protection  oj  Outside  Structures. — Speaking  gener-ally,  paint 
should  be  totally  inhibitive  as  well  ;is  protective,  and  should 
possess  thorough  insulating  and  moist-proof  properties.  The 
coaling  should  have  the  same  coefficient  of  expansion  as  the 
metal,  so  that  it  will  not  be  affected  by  changes  of  tempera- 
ture. It  should  also  possess  acid-resisting  as  well  as  alkali- 
resisting  quahties. 

Certain  inaccessible  parts  of  sfceel  structui'es  under  special 
conditions  should  be  painted  with  an  elastic  medium  which 
at  all  times  retains  its  elasticity. 

Graphite  is  stiU  largely  used  for  coating  steelwork,  and  is 
fairly  satisfactory,  especially  when  lead  is  added  to  the  pig- 
ment to  give  it  a  better  hold  on  the  metal. 

Linseed  oil  is  the  principal  vehicle  used  in  all  paints,  but 
different  pigments  produce  different  results,  l.inseed  oil 
absorbs  oxygen  from  the  air,  and  thereby  its  volume  is  in- 
creased and  also  its  weight,  a  substance  known  as  linoxygeu 
being  foitned,  w-hich  on  continued  oxidation  evolves  carbon 
dioxide  and  water.  This  electrolyte  furnishes  a  medium  for 
electrolysis  to  be  set  up  between  the  metal  and  the  pigment, 
the  former  being  the  anode  and  the  latter  the  cathode.  Ex- 
pansion caused  by  rust  exposes  the  metal  sm-faces  underneath, 
and  in  the  presence  of  water  vapour  fiu'ther  corrosion  takes 
place. 

Special  paints  are  now  on  the  market  which  have  been 
subjected  to  a  curing  process  by  heat  treatment  in  the  absence 
of  air.  All  volatile  substances  are  thereby  eliminated,  so 
that  when  the  coating  is  applied  it  oxidises  and  does  not 
evaporate,  thus  producing  a  film  impervious  to  moisture,  and 
the  permeability  of  linoxyn  is  thereby  reduced.  All  moisture, 
resin,  sulphur,  and  any  other  element  that  would  excite  cor- 
rosion .should  be  eliminated.  Certain  paints  containing 
dryers,  benzine,  or  neutral  oils,  have  a  tendency  when  di-y 
to  dissociate  and  break  the  bond  between  the  pigment  and 
the  vehicle,  and  thereby  become  pei-vious  to  moisture.  Good 
results  depend  on  proper  mixing  before  immediate  applica- 
tion. Red-lead  paint  chemically  combined  so  as  to  prevent 
the  red  lead  from  separating  and  settling  to  the  bottom  forms 
a  good  material,  especially  for  shop  coatings. 

The  colour  of  the  pigment  also  affects  the  results,  and 
dark  coloirrs  are  recommended  for  the  protection  of  iron  or 
steel. 

It  is  mast  important  that  steel  and  iron  surfaces  should 
be  thoroughly  di'y  and  cleaned  from  mill  scale,  rust,  grease, 
and  dirt,  before  applying  the  first  coat  of  paint,  which  should 
ciynsist  of  finely-ground  pigment. 

Multiple  thin  coats  of  paint  are  recommended  in  preference 
to  thick  single  coats  for  general  protective  purposes. 

The  most  onerous  conditions  for  presei'vative  compounds 
are  where  the  metal  is  alternately  wet  and  dry.  Tar  and 
various  bitumastic  paints  and  solutions  are  found  to  give 
good  results,  have  low  permeability  to  oxygen  and  water 
vapour,  and  wiU  withstand  fairly  high  temperatures. 

In  reinforced  concrete  the  cement  should  be  absolutely 
waterproof,  and  the  .steel  will  then  remain  in  a  passive  con- 
dition, due  largely  to  the  alkaline  compounds.  If  concrete 
is  not  waterproof,  electrolytic  action  will  be  started,  with  the 
inevitable  result  that  there  will  be  stresses  in  the  concrete 
due  to  the  products  of  corrosion,  and  the  bond  wiU  be 
destroyed  between  the  reinforcing  metal  and  the  concrete. 

With  suitable  concrete  IJ  inches  in  thickness  suiTonnding 
the  reinforcements  for  ordinary  atmospheric  conditions,  and 
■2  inches  for  salt-water  conditions,  no  injury  can  take  place. 


PLANNING     A     WORKS     RESEARCH 
ORGANISATION. 


French  Colonial  Wireless  Stations. — Ad  article  in  the 

Jfpviie  GeinrnU-  ,1p  VFAectrirUe  abstracted  from  the  EcnnMnUle 
F'-nvriiix,  state.'?  that  outside  of  the  Mother  Country  there  are 
35  French  radio-telegrraphic  stations  in  service.  2.5  in  course 
of  construction  and  20  others  projected.  These  include 
installatinns  in  Alg-eria.  Madag-ascar.  the  Concrn,  Timhuctoo. 
Indo-China  and  the  other  Colonies.  The  author  holds  that  the  still 
unexecuted  project  of  encirclinsr  the  g-lohe  by  a  chain  of  wireless 
p-^sts  in  French  territory,  reaching  from  the  South  of  France  and 
Tunis  to  the  Marquezas  Islands,  thence  under  the  Pacific  to 
Central  America  and  Martinique,  is  quite  feasible.  The  Eiffel 
Tower  sometimes  receives  signals  from  Panama.  San  Francisco  and 
Honolulu,  and  it  makes  itself  heard  in  New  Zealand.. 


At  Bristol,  on  March  31s-t,  Mr.  A.  P.  M.  Fleming,  O.B.E., 
lielivered  his  lecture  (an  absti"act  of  which  -appeared  in  our 
issue  of  Janua.ry  iilst,  1919),  which  waa  followed  by  a  dis- 
cussion, before  the  VVestern  Centhe  of  the  Institution  uv 
Electrical  EiNcineeus. 

Mr.  H.  I.  HoGEUS  said  that  it  was  undoubtedly  a  fact  that 
conditions  had  altered  most  materially  since  the  conclusion 
of  the  waj'.  That  assuredly  meant  scientific  organisation  and 
re.seaj-ch  work,  which,  although  cajried  out  quietly  in 
this  country,  must  be  very  greatly  extended  if  they  were 
to  play  their  part  in  foreign  couipetition.  Prior  to  the  war 
it  was  jwssible  to  compete  with  Germany  and  America,  but 
he  did  not  think  that  was  possible  to-day,  so  high  wei'e  wages 
and  consequently  materials.  The  coal  iuquii'y  might  be  taken 
in  conjunction  with  the  present  paper.  Now  that  shorter 
hom's  were  in  vogue  it  was  essential  that  scientific  manage- 
ment should  be  brought  into  play  in  the  coUiery,  and  it  waa 
to  the  engineer  they  must  look  for  operation  at  reduced 
costs  together  with  increased  output.  Industrially  they  had 
passed  through  a  bloodless  revolution,  but  he  thought  they 
need  have  no  fear  regarding  the  future. 

Mr.  W.  A.  Chamen  expressed  his  appreciation  of  the  paper 
and  the  information  which  the  author  had  given.  One  talked 
of  research  in  the  first  instance  as  making  new  discoveries 
and  finding  out  principles  or  facts  in  science,  but  Mr.  Flem- 
ing had  shown  that  research  covered  a  very  great  deal  more 
than  that,  and  it  was  necessary  in  more  ordinary  matters  in 
saving  actual  waste.  He  was  sure  all,  whether  power  en- 
gineers or  manufacturers,  must  welcome  all  efforts  to  increase 
reseaich  for  that  reason  alone. 

Mr.  A.  Ellis  said  there  was  no  indu.stry  so  capable  of 
development  by  research  w'ork  as  the  electrical.  They  should 
keep  their  end  up  now  that  they  had  come  satisfactorily 
through  the  war  as  competition  was  going  to  be  very  severe. 
It  occurred  to  him  that  it  they  were  going  to  coini>ete  success- 
fully, that  research  work  was  worthy  of  Government  assist- 
ance financially  in  order  that  aU  classes  could  h.ave  a  sporting 
chance  of  taking  part  in  this  world's  work.  He  did  not 
think  there  was  a  lack  of  men  who  were  capable  of  being 
technically  trained.  He  was  glad  the  author  agreed  that  the 
sandwich  system  was  satisfactoi'y.  An  interesting  feature 
was  the  provision  of  service  ducts  in  buildings.  If  these 
had  only  been  generally  adopted,  how  many  troubles  experi- 
enced to-day  would  have  been  got  rid  of.  Large  ducts  in  the 
principal  streets  for  gas,  telephone,  and  traction  mains — 
instead  of  having  to  take  up  streets.  In  Cardiff  they  had 
built  a  technical  college,  a  portion  of  which  it  was  intended 
to  set  aside  for  research  work.  Thousands  of  pounds  had  been 
spent  in  fitting  it  up,  and  the  necessity  of  spending  po.ssibly 
thousands  more  in  the  creation  of  a  fund  from  which  highly 
competent  men  could  be  paid  an  adequate  salai-j'  was  equally 
necessary. 

Mr.  A.  L.  Stanton  thought  it  unfortunate  that  the  arithor 
felt  it  necessiiry  to  go  out  of  this  country  in  order  to 
furnish  planning  details,  as  he  (the  speaker)  held  that 
needs  must  be  governed  by  the  demands  of  the  parti- 
cular works  with  which  they  might  bo  associated. 
Conditions  in  America  differed  greatly,  both  materially 
and  psychologically,  from  those  which  prevailed  here,  and  it 
was  deemed  a  matter  of  legret  that  no  information  regarding 
existing  conditions  in  this  country  had  been  given  and  no 
reference  made,  to  the  valuable  work  carried  out,  for  example, 
by  the  National  Physical  Laboratoiy,  and  Messrs.  Hadfields, 
Ltd.,  respectively  representative,  he  believed,  of  high  grade, 
Sta.te-controUed,  and  privately-owned  research  work  develop- 
ments. A  far  wider  meaning  was  attached  to  the  word 
"  research  "  than  was  usually  associated  with  it.  Referring, 
for  example,  to  the  enumerated  functions  of  a  research 
organisation,  it  was  not  easy  to  accept  the  idea,  that  such  an 
organisation  should  be  vested  with  the  conti-ol  of  matters 
grouped  under  headings  numbered  ;  (3),  (4),  (5),  (9),  (10), 
and  (11),  and  he  thought  such  inclusion  embraced  elements 
entirely  outside  the  scope  of  "  research  "  as  commonly  in- 
terpreted. Works  managers,  engineers,  production  supei'- 
intendents.  view-room  chiefs,  and  other  similar  executive 
officials,  directly  or  indirectly  responsible  for  production, 
could  not  be  placed,  as  the  authoi-'s  grouping  would  seem  to 
infer,  subordinate  to  a  research  department,  without  impair- 
ing the  efficiency  of  production  operations.  Education  of  the 
right  kind  was  needed,  and  sy.stems  of  technical  training 
which  neglected  the  commercial  aspect  of  industries  were 
faulty.  If  the  true  value  of  team  work  and  co-operation 
between  research  and  production  departments  was  to  be 
realised  it  could  only  come  about  by  educational  methods 
which  demonstrated  its  utility,  along  lines  free  from  depart- 
mental antagonisms,  mistrust,  and  prejudice.  The  co.st  figures 
quoted  by  the  author,  for  originating  and  running  a  research 
department  were  prohibitive,  unless  either  associated  with 
large  industrial  entei-prises  or  combines,  which  pennitted 
of  an  advantageous  centralisation  of  facilities  desired;  or 
equipped  as  State-controlled  research  centres,  situated  in 
localities  where  their  utility  was  justified. 

Prof.  D.  RonEKTsox  said,  in  connection  with  the  Lick  of 
trained  men.  that  he  did  not  think,  unless  they  did  something 
to  a.ttract  thA  men,  they  wo'ild  get  quite  as  many  as  they 
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I  wanted.    If  they  want-ed  the  best  brains  they  must  make  the 
I  prospects  as  good  on  the  average  as  they  were  in  any  other 
profession .     He  did  not  think  research  workers  would  work 
48  '>r  44   hours  per   week,    because  that   particular   type  of 
wniker  had    to   do   different    work.     .-Vbout   the    universities, 
'        would  bo  only  too  glad  if  local  manufacturers  would  tell 
their   problems.     If  they   did  not   tell   them   they   had 
iiagine  the  problems  or  invent  problems  for  them,  and 
'.  ered  at   the  end  that   they   wei-e  no  problems  at  all. 
Iiought  as  a  general  rule  universities  should  co-operate 
..  manufacturers. 
Wli.  a.  C.   Macwhirter  said  that  co-operation  in  research 
was  a  vital  matter.    The  lack  of  trained  men,  as  Prof.  Robert- 
son had  said,  was  due  to  the  miserable  remuneration  offered 
for  this  class  of  work.     Without  giving  financial  inducements 
one  coidd   not  expect  to  get   highly   trained   men.     British 
workers   from   the  scientific   point   of   view   were   second  to 
none,  but  in  the  past  the  commercial  element  had  not  taken 
advantage  of  their  inventions. 

Mr.  W.  Nairn  said  that  at  Bristol  they  had  a  large  number 
of  comparatively  small  firms  and  vei-y  few  large  ones.  The 
large  ones,  of  course,  could  provide  for  themselves,  but 
considering  the  size  of  the  labordtory  which  had  been 
outlined,  the  annual  cost  of  maintenance  was  a  figm-e  qiiite 
beyond  small  fixms,  and,  in  fact,  quite  beyond  a  combination 
of "  firms.  One  of  the  principal  objects  of  scientific  re- 
search was  the  conservation  of  the  nation's  resources  of  raw 
materials,  therefore  it  ought  to  be  compulsory  for  small  works 
to  have  their  plant  inspected  and  checked  for  elficiency 
once  a  year.  If  comptilsory  inspection  were  adopted,  a  vei-y 
great  saving  would  be  effected,  and  would  mean  a  great 
saving  to  the  works  at  a  small  annual  charge.  It  would 
also  bring  in  a  steady  source  of  revenue  to  the  laboratory. 
There  was  nothing  ver>'  star-fling  about  compulsory  inspec- 
tion, steam  rai.sershad  been  used  to  it  for  a  considerable  time. 

■  Mr.  A.  XiCHOLS  Moore  said  that  not  much  had  been  said 
on  national  laboratories  or  national  research.  The  introduc- 
tion of  State-controUed  laboratories  would  more  materially 
benefit  the  .smaller  industries  than  if  research  works 
were  privately  owned.  They  would  all  be  most 
optimistic  if  privat-e  firms  were  going  to  be  patriotic 
when  the  war-  was  over  and  disclose  the  results  of 
their  research.  Private  research  would  mean  that  the  pur- 
chaser was  not  going  to  reap  that  benefit  which  he  other- 
wise might  look  for.  The  control  of  industry  was  drifting 
into  the  hands  of  gigantic  financial  combinations,  possibly 
to  freeze  out  the  smaller  manufacturer,  who  was  one  of  the 
great  supports  of  the  country.  He  would  hke  to  see  the 
development  of  laboratories  on  a  national  scale,  so  that  all 
could  derive  the  benefit  of  research  work.  Competing  firms 
pursuing  the  same  object  were  wasting  brains  instead  of 
pursuing  the  same  problem  in  one  State-controlled  laboratorj-. 

■  Mr.  A.  P.  M.  Plejiln'G,  in  reply,  agreed  that  the  great  need 
for  research  work  in  the  electrical  industry,  especially  when 
one  considered  the  almost  unlimited  bounds,  would  have 
to  have  more  attention  if  the  industry  was  to  be  develojjed 
on  the  right  lines.  There  were  some  twenty  research  labora- 
tories in  this  country,  but  it  was  extremely  difiiciift  to  give 
details  of  these.  People  were  very  conservative  in  this 
country.  In  the  United  States  it  was  totally  different,  there 
was  no  .secrecy  whatever,  and  that  was  one  of  the  things 
they  had  to  leam.     \Yhen  they  were  aU  making  shells  they 

I-  assisted  each  other  by  giving,  "  tips,"  &c.,  and  he  believed  that 

■  .spirit  would  i)ei-sist  after  the  wax.  In  time  they  would  get  the 
1-entrali.sed  laboraton.';  in  the  meantime,  however,  there  wa.> 
much  they  coidd  do  in  the  way  of  assisting  laboratories  which 
\Voald  tend  to  .stimulate  research  in  industrial  works,  ^^'ith 
regard  to  the  intelligence  department,  he  felt  there  was  a 
l!ood  deal  to  be  done  in  the  way  of  national  indexing.  It 
was  a  very  difficult  and  troublesome  problem  to  avoid  over- 
lapping, and  they  hoped  to  avoid  some  overlapping  when 
research  associations  were  able  to  deal  Tvith  tlae  work  of 
their  particular  industries.  .\t  Bristol,  where  the  industries 
were  ,so  varied,  he  suggested  that  each  industry  might  sub- 
scribe to  a.  research  organisation  for  its  own  particular  in- 
dustry. Another  way  would  be  to  make  the  fulle.«t  use  of 
their  technical  institutions,  and  aid  in  that  way  their  proper 
equipment.  Quite  a  lot  of  work  could  be  done  there.  Sir 
Robert  Hadfield's  laboratory'  gave  him  all  the  information 
possible.  Messrs.  Brown-Firth's  laboratory  in  a  general 
sense  wa.^  not  so  modem,  and  the  adapted  buUdings  were  not 
so  useful  for  the  purpose  he  had  in  mind.  The  National 
Phy.sical  Laboratory  was  not  what  one  would  expect  if  one 
were  starting  to  lay  out  the  laboratory  to-day.  Industrial 
research  depended  on  little  things;  one  required  different 
organisations  for  different  indu.^tries.  and  he  thought  there 
was  room  for  several  points  of  view.  One  should  remove 
frran  the  shops  as  far  as  pos.sible  investigational  work,  so  as 
t6  utili.se  manufacturing  departments  for  the  purposes  for 
which, th"y  were  designed,  and  not  subjeet  them  to  hamper- 

.  ing  conditions  of  experimental  work.     He  fully  agreed  that 
'  the  teaching  i?ta.ffs  of  colleges  should  have  had  works  experi- 

■  i  ence. 


THE     WIRELESS     COMPASS. 


Through  the  stimulation  of  necessity,  the  wireless  compasa 
or  direction-finder,  an  instrument  whereby  the  bearing  of  at 
ship  on  a  shore  station  may  be  ascertained  with  speed  and 
accuracy,  has  overcome  the  dangers  and  difficulties  of  fog 
and  stonn  to  mariners  approaching  port.  Its  value  has  been 
proved  by  service,  it  having  been  in  constant  operation  on 
naval  shore  stations  during  the  war. 

It  is  not  generally  known  that  wii-elesa  operators  were 
constantly  on  watch  at  various  naval  shore  stations  in  the 
vicinity  of  New  York,  nor  that,  during  the  war,  operators 
timed  the  length  of,  as  v.eR  as  the  interval  between,  dots 
and  dashes  whose  characteristics  aroused  suspicion,  and 
manipulated  the  wireless  compass  to  obtain  a  direction  on 
the  sending  station.  This  work  proved  to  be  of  valuable 
assistance  in  locating  enemy  stations.  An  interesting  article 
contributed  to  the  Scientifi::  .-imeTican  by  Mr.  J.  Lachen- 
BRUCH,  wiieless  electrician,  U.S.N.R.P.,  deals  with  this  sub- 
ject. 

In  coDstruetion.  the  wireless  compass  differs  from  the 
usual  receiving  set  mainly  in  the  type  of  antennae  used.  In 
place  of  the  stationary  aerial  is  a  rotating  five-foot  frame 
with  a  few  turns  of  st.randed  copper-bronze  wire  wound 
about  it.  The  frame  (fig.  1)  is  moimted  on  a  vertical  steel 
shaft  which  projects  downward  through  the  roof  of  the  build- 
ing into  the  room  where,  the  operator  is  on  watch.  In  many 
stations,  a  cupola  is  built  about  the  frame  to  afford  protection 
against  the  elements  and  conceal  its  presence.  At  the  base 
of  the  shaft,  and  within  easy  reach  of  the  ojierator,  the  wheel 
which  controls  the  turning  of  the  frame  is  attached.  The 
compass  dial,  a  circular  aluminium  band,  with  the  360  degrees 
of  the  compass  engraved  on  its  surface,  is  fastened  to  the 
shaft  near  the  roof  of  the  shack;  but  the  indicator  is  placed 
in  a  pei-manent  north  and  south  direction.  Two  leads  from 
the  frame  form  the  electrical  path  between  the  antenna  and 
the  receiving  set. 

In  conjunction  with  the  receiver,  an  oscillating  audion  and 
an  amplifier  are  usually  employed,   thereby  magnifying  the 


Fig.  1.- 


-\\  iRELESs  Compass  Turned  Parallel  to  an 
Oncoming  Wave. 


'Cable   Standardisation  in   Germany. — Se^  rules  have 

o4en  published  by  the  f^erman  Standardisinsr  "Committee  relating 
to  the  constrnction  and  installation  of  electric  cables.  These  are 
ei,veji  in  detail  in  KT.Z.  of  January  23rd,  but  are  not  of  a  nature 
pennittin?  short  abstraction. 


strength    of   incoming    signals    to    about    eight    times    their 
normal  degree. of  audibility. 

In  the  accompanying  diagram,  fig.  1,  the  plane, of. the 
wireless  comjrass  is  "shown  parallel  to  the  oncoming  wave 
which  strikes  both  sides  of  the  wired  frame  at  different 
phases  and  at  different  amphtudes.  Two  currents  are  in- 
duced in  the  antenna,  one  when  the  magnetic  wave  comes 
in  contact  with  the  nearer  side  of  the  aerial,  the  other  when 
it  reaches  the  farther  side.  These  induced  currents  will  be 
in  the  same  direction,  and  consequently  will  tei^d  to  counter- 
act each  other.  But,  due  to  the  differences  in  amplitude  and 
in  phase  of  the  magnetic  wave  at^  the  two  points  of  contact, 
the  .induced  cunents  will  be  of  different  strengths,  and. 
although  the  one  tends  to  obliterate  the  other,  the  difference 
in  strength  between  them  i;3  consei-ved  and  heard  in  the 
telephones.  However,  if  an  incoming  electromagnetic  wave 
strikes  the  plane  of  the  antenna  perpendicularly,  the  currents 
induced  in  both  sides  of  the  compass  will  be  equal  in  strength, 
of  the  same  phase  and  amphtude.  and  will  neutralise  each 
other.  Xo  sound  is  then  heard  in  the  telephones.  By  means 
of  the  rotating  antenna,  the  angle  at  which  a  wave  acts 
on  it  can  be  controlled  by  the  operator.  Thus  when  the 
plane  of  the  antenna  is  parallel  to  the  direction  of  the  on- 
coming wave,  the  sound  heard  in  the  'phones  will  represent 
the  maximum  strength  of  the  oncoming  wave  and,  conse- 
quently, the  position  of  the  ship  or  shore  station  sending  it 
will  be.  disclosed.  To  be  more  accurate,  two  positions  are 
usually  made  known,  180  deg.  apart. 

To  obtain  the  best  results  in  guiding  vessels  into  the  port 
of'Xew'York.  five  wireless-compass  .stations  have  been  es- '■ 
tablished  at  points  on  the  coast.    Each  station  is  connected 
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by  a  land-line  telegraph  instrument  with  a,  central  controUing 
wireless  station.  When  a  ship  approaches  the  coast  hne, 
the  operator  aboard  calls  New  York  and  asks  for  his  beatiing. 
The  ship  does  not  get  into  dii-ect  communication  with  the 
various  compass  stations,  as  they  are  equipped  only  with 
receiving  sets.  The  central  controlling  station,  in  answering 
the  ship's  call,  ti-ansmits  a  signal  to  the  ship  to  send  its  call 
letters  for  30  seconds,  and  at  the  same  time  notifies  the 
various  compass  stations,  by  means  of  a  three-letter  signal 
sent  simultaneously,  to  obtain  a  bearing  on  the  ship  senoing 
her  call  letters. 

The  control  station,  when  all  compass  statiooa  have  been 
heard  from,  transmits  by  wireless  the  bearing,  in  degrees,  to 
the  ship  on  dilierent  shore  stations. 

The  accuracy  of  the  bearing  reported  by  each  compass 
station  is  determined  at  the  control  station  by  consulting:  a 
map  of  the  coast  spread  out  on  a  table,  and  covered  witli 
glass.  Holes  are  punctured  through  the  glass  at  the  centre  of 
large  circles  drawn  about  the  various  compass  stations  as 
centres.  The  circumferences  of  the  circles  are  divided  into 
degrees.  Threads  are  then  led  through  the  holes  and  laid 
out  on  the  map.  When  a  compass  station  sends  a  bearing  to 
the  control  station,  the  operator  there  draws  out  a  thread 
to  mark  the  line  of  direction  between  the  ship  and  the 
compass  station.  As  the  other  bearings  are  reported,  similar 
marks  are  laid  down ;  and  the  point  where  all  the  threads 
interse^rti  is  the  exact  pc>sition  of  the  vessel  desiring  to  know 
its  position. 


Ltd. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 

CompUed  expressly  (or  this  journal  by  MissRS.  Bkfton-Jonis,  O'Dcll  and 
SllPHlNi  (successors  to  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent   Agents,    885,    High    Holborn,   London,    W.C.  1. 

8.t>70.  "  Accumulators  for  electric  pocket  Uitiips.  &c.*'  W'.  Robinson. 
.\pril    rth. 

8,688.    "  Generation   of  electricity."    H.    A.    Fakwic.     April    7Ui. 

8,694.  "Electrically-controlled  typewriters,  ic."  J.  Greenwood.  April 
rth. 

8,733.  "  Means  for  preventing  sparking  in  appliances  for  making  and 
breaking    electric    circuits."     H.    H.    Hill.      April    7th. 

8,751.  **  Telephone  systems."  L.  C.  Bygrave,  T.  M.  Inman,  and  Relay 
Automatic  Telephone  Co.     April  7th. 

8,759.    "  Winding   of   induction   coils."    F.   Weatherill.     April   7th. 

8,783.  **  Make-and-break  devices  for  magnetos,  &c.  E.  Harrison.  April 
7th. 

5.794.  "  Magneto   couplings."    T.    R.    Hevworth.    April    7th. 

8.795.  '*  Electric  furnaces."  R.  Steicer.  April  7th.  (Switzerland,  April 
8th,  1918.) 

8,798.  "  Electrical  device  for  heating  liquids."  W.  B.  Smits.  April  7th. 
(Holland,    April    5th    1918.) 

8.823.  "  Combined  pulley-wheel  and  extension  for  trolley  pole  of  tramcars." 
J.    .VI.    Hodges.     April    8th.  " 

8.827.    "  Electric    vehicles."    W.    Rogers.    April    8th. 

8,837.  "  Starting-switches  for  electric  motors."  J.  S.  Macintosh.  April 
gth. 

8,852/3.  "  Lamp-holders  and  shade  fittings  for  incandescent  electric 
l..mps."      G.    F.    JobEPH   and    A.    A.    Simes.     April    8th. 

.S.855.     "  Controllers    for   electric   motors."    T.    1>.    Lewis.      .April    8th. 

8.863.  "Rheostats."    F.    C.    Curtis.     April   8th. 

8.864.  "  Electrical    fittings."    D.    Anderson.      April    8th. 

8,877.  "  Electric  signalling-apparatus  for  cars  on  electric,  &c.,  railways." 
C.   KuNZLl  and  H.    Schalb.     .\pril   8th.     (Switzerland,   April   23rd,   1918.) 

8,889.  "  Apparatus  for  signalling  and  interlocking  on  railways,  &c." 
G.   B.    Fielding.    .April    8th. 

8,894.  "  Dynamo  regulating  systems."  Electric  &  Ordnance  Accessories 
<:<■.  and  J.   Etchells.     April  8th. 

8.901.  "  Regulators  for  electric  generators."  British  Thomson-Houston 
C'l.    (General    ElecTric  Co.).    April  8th. 

S.909.  "  Radio-telegraphic  transmission  systems."  W.  J.  Mellersh-Jackson 
(\.    Taylor).     April    8th. 

8,911.  "  Electric  relays."  Electric  &  Ordnance  Acces.<u?ries  Co.  and  J. 
F.TOHELLS.     April    8th. 

8.914.  "  Electric  selective  switching  apparatus."  E.  R.  Baldoce  and 
International  Electric  Co.     .April  8th. 

8,921.  "  Electric  regulating  systems."  Elsctric  &  Oednanck  Accessories 
Co.    and  J.   Etchells.    .April    8th. 

8,924.  "  Electric  switches."  C.  A.  Damet  and  R.  K,  Damey.  April  8th. 
_  8,927._"  Collector    for    electrical    machines."    E.    Bolton.      April    9th. 

8,928.    •'  Self-electrical  generator."     G.   E.   Metcalfe.    April  9th.  """" 

8.943.  "  Motor-cycle.  &c..  electric  lighUng  sets."  F.  E.  Cutler.  Efakdem 
Co.  and  W.  Owen.     April  9th. 

8.944.  "  Dynamo^lectHc  generators  and  electric  motors."  F.  E.  Cutler. 
F.FANDEM    Co..   and   W.    Owen.    April    9th. 

8.969.    "  Papers    for    use    as    dielectric    (or    electrical    condensers,   &c."    F 
llAlGH.     April   9th. 
8,989.    "  Dynamos."    M.-L.   Magneto  Syndicate  and  E.  A.   Watson.     April 

9.013.  "  Telephone  and  telegraph  cables."  Johnson  &•  Philups  and  G.  C. 
PrutsoN.     April  9th. 

n.mS.    "  Electric   arc    lamps."    F.    Proctor.      April    9tb. 

9.054.  "  Directive  aerials  for  emission  of  electric  waves  io  de6nite 
planes.         P.    P.    Eckerslei'.     April    10th. 

.  ^'^;^  '.'  Electro-inagnetic  wave-transmission  systems."  P.  P.  Eckerslfv. 
April   10th. 

9,074.     "  Electrically    propelled    vehicles."     J.    Scott.    April    lOLh. 

9.095.  "  Systems  for  supplying  electric  power  for  lighting  from  low- 
frequency  power  circuits."  J.  R.  Beard  and  Elecikicai.  ImprovemeAts.  Lid. 
.April    loth. 

9.096.  ■■  Visual  ,ind  audible  c;e.itric  indicators."  J.  G.  Rose.  April  10th. 
Apri'l^lOth' ■'^'""^    ^^'"■'  ^'^■'  «'=""<:  'amps."    G.  Oldham  and  J.  Oldham. 

\t?,'pr!v  I'nY'^'^D  '•«*'"'"g,^';^  '"-ansmitting  apparatus."  J.  Erskive- 
i^lURRAV    and    J     RoBfNsoN       .April  lOth. 

9.175.    "Storage    batteries."    J.    L.    Lotscb.      April   10th. 
In>',?r.-H*^''"''"B'  '^  electricallv  igniting  miner?-  yafetv  lamps."       V.    E. 
jrnCE    and    Pack    Roval   Ekcineerikg- Wofks.     April    tOth.. 


9.178.  "  Electric  motors."     G.    Fryer    &    Portable  Elkctric    } 
April    10th. 

9.179.  "  Commutators  lor  dynamo-electric  machines."  G.  Fryer  and 
I'uR  table   Electric   Motors,    Ltd.    April   luth. 

9.186.  "  .Apparatus  for  forming  electric  battery  elements,  &c."  H.  VVadb 
(National   Carbon    Co.).     April    lUth. 

9.187.  "  Apparatus  for  producing  continuous  electrically  conducting  liquid 
iet."    J.   F.   G.   p.   Harimasn.     April   10th.     (Denmark.   May   11th,  11118.) 

9.188.  "  Apparatus  for  closing  or  interrupting  electrical  connection  between 
two  conductors."  J.  F.  G.  P.  Hartmann.  April  loth.  (Denmark,  M.iy  16th, 
1918.) 

9,1S9.  "  Rectifiers  tor  alternating  electric  currents.  J.  F.  G.  P.  Hart- 
MANN.     April    10th.     (Denmark,    November   14th,  1918.) 

9.203.    "  Electric    fuses."    H.    J.    Abbott.    April     lllh. 

9,206.  "  Brush-holders  for  dynamo-electric  machines,  &c."  Electric  Con- 
struction  Co.    and    P.    J.    Stikrup.     April   11th. 

9,211.  "  Sparking-plugs  for  internal-combustion  engines."  F.  W.  Baker. 
.April    11th. 

9,235.  "  Electrical  ignition  systems  of  internal-combustion  engines."  A. 
Edwards.    April    11th. 

9,276.    "  Electric    batteries."    J.    H.    Goodman.    April    11th. 


PUBLISHED  SPECIFICATIONS. 


The  numbers  in  parentheses  ire  those  under  which  the  specifications  will  b« 
printed    and    abridged,    and   all    subsequent    proceedings    will    be   taken. 

X9XS. 

16.008.  Detection  and  transmission  of  earth  vibrations.  Meller.sh-Jack- 
son    (Submarine    Signal    Co.,    U.S.A.).     November    12th,    1915. 

17,868.  SUBM.1RINE  sound  SIGNALLING.  Gardner.  December  22nd,  1915. 
(Cognate    application    10,058/16.) 

18,212.    Signalling.   Colley.      December   31st,   1915. 

19X7. 

18,917.  Vibration  transferring  means.  H.  Smith.  August  23rd,  1916 
(112,444.) 

X818. 

4,064.  DvNAMO-ELECTRIC  MACHINES.  Lancashire  Dynamo  &  Motor  Co.  and 
H.     B.     Whitmore.     March    Bth,    1918.     (124,249.) 

4J,074.  Double-plug  ignition  means  for  internal-combustion  enginec*. 
R.     W.    Siandfield.     March    8th,    1918.     (124,250.) 

4.750.  Electric  contact  Making  and  breaking  apparatus.  British  Thomson- 
Houston    Co.    i    H.   K.   Trechmann.     March    ISth,    1918.     (124,258.) 

4,760.  Spark-plug  and  method  of  manufacturing  same.  F.  M.  Fbrber. 
March    17th,    1917.     (115.813.) 

4,840.  Controlling-mechanism  for  el.ectric.\lly  driven  air  compressors, 
i-u.MPs,  OR  THE  like.  British  Thomson-Houston  Co.  &i  J.  J.  Ash.  March 
19th,    1918.     (124,263.) 

4,870.  Bearings  of  magneto-electric  machines.  R.  B.  North  &  A.  M. 
Allen.     March    19th,    1918.     (124,267.) 

7,450.  Electric  vacuum  cleaners.  British  Thomson-Houston  Co.  (General 
Electric    Co.,    U.S.A.).     May    3rd,    1918.     (124,317.) 

7,597.  Method  of  forming  connections  to  and  between  metal  sheets  or 
strips.  Marconi's  Wireless  Telegraph  Co.  &  F.  Woods.  May  6th,  1918. 
(124,320.) 

8,082.  Magneto-electric  ignition  apparatus.  D.  V.  W'heatley.  May  14th, 
1918.     (124,325.) 

9,735.  Electric  switches.  British  Thomson-Houston  Co.  (General  Elec- 
tric   Co.,     U.S.A.).     June    13th,    1918.     (124,338.) 

10,120.  Electric  motor  control  systems.  British  Thomson-Houston  Co. 
(General    Electric    Co.,     U.S.A.).     June    19th.     1918.     (124.341.) 

11,459.     Instrument  whereby  short  ends  of  carbon  may  be  held   securely 

WHILST     being      used     IN      ELECTRIC     ARC     Ll&HTS.         W.     A.     Gitsham.      JuW      Tilh, 

1918.  (124,357.) 

11,583.  Electric  fuse  cabinets.  W.  T.  Tallent-Bateman  &  British  West- 
inghouse    Electric    &    Manufacturing    Co.     July    15th,    191b.     (124,358.) 

11,595.  Electric  testing  devices.  R.  C.  Bierbower.  July  15th,  1918. 
(124,359.) 

14,530.  Electric  accumulators.  W.  G.  Pearson  &  General  Electric  Co. 
September   6lh,  1918.     (134,378.) 

15,450.  Electric  drive  for  ships'  screw  propellers.  Akt.-Ges.  Brown, 
13o%eri    et    Cie.     July    3rd.    1918.     (124,380.) 

15,541.    Spark-plugs.    E.    J.    Taylor.    September    24th,    1918.     (124,382.) 

18,088.  Electrical  signalling  systems  for  use  on  motor-road  vehicles. 
N;iillik   Motor    Signal    Co.    Sc    J.    P.    Ogden.     November    5lh,    1918.     (124,394.) 

20,621.  Electric  induction  motor  meters.  A.  G.  Landis  &  Gyr.  Decem- 
ber   11th,  1917.     (121,482.) 

20,793.  Electrical  phase  converting  systems.  British  We^tinghouse  Elec- 
tric   &    Manufacturing    Co.     December    13th,    1917.'   (121,486.) 

21,769.  Apparatus  for  the  conversion  of  direct  electric  currents  to 
ALitKNATiNG  CURRENTS.  R.  van  Cauwenberghe.  September  24lh,  19)7. 
(124,407.) 

X918. 

1,558.  Means  for  securing  th«  pole  shoes  of  a  magneto-electric 
MACHINE.     British    Lighting   &  Ignition    Co.  &   A.    E.    Bennett.    January  21st, 

1919.  (124,4U.) 


Output  of  U.S.A.  and  Canadian  Generating  Systems.— 

Data  of  the  outputs  of  all  generatmg  companit-.s  lu  the  U.S. 
and  Canada  having  yearly  outputs  in  excess  of  100  million 
KW. -hours  are  given  in  the  Electrical  World  of  March  '26th,- 
and  statistics  for  1917  and  1916  are  included.  The  combined 
output  of  the  46  companies  listed  is  more  than  '2.3,000  million 
KW. -hours,  of  which  4,500  million  Kw.-hom's  represents  the 
output  of  companies  in  Canada.  The'  increase  in  output 
for  1918  approximates  4,000  million  kw. -hours.  Although 
there  was  a  serious  dearth  of  water  both  in  the  Far  Western 
States  and  in  the  South-eastern  States,  so  that  the  ratio  of 
output  from  water  power  to  that  from  steam  power'  is  not  so 
g'reat  as  it  was  last  year,  stiU  more  than  half  of  the  energy 
produced  was  _  generated  by  hydroelectric  plant.  Owing  to 
the  consolidation  the  present  is'iagara  Falls  Power  Co.  tops 
the  lust  with  an  output  of  more  than  2,000  milhon  Kw.-hours. 
A  most  remarkable  condition  existed  on  the  Niagara  frontier, 
■where  during  the  year  every  bit  of  hydraulic  and  steam  equip-. 
mant  ■was  pressed  into  serrioe  because  of  the  great  demands 
for  energy  both  m  Canada  and  in  the  Niagara  and  Buffalo 
districts. 
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WIRELESS    PROGRESS     IN    WARTIME. 

Whilst  engineering  entered  into  each  and  every  phase  of 
military  activity,  there  were  certain  branches  of  engineering, 
notably  wireless  telegraphy  and  telephony,  which  were 
vastly  developed  by  the  war.  The  imperative  necessity  for 
maintaining  communication  at  the  front  at  all  times,  and 
under  all  conditions,  resulted  in  astonishing  progress  being 
made  in  wireless  practice.  It  has  been  said  that  these 
branches  of  engineering  were  further  advanced  during  four 
years  of  war,  than  they  might  have  been  under  normal 
conditions  in,  perhaps,  8U  years.  The  Ehcirkal  World 
recently  printed  a  series  of  articles,  some  of  which  have 
been  abstracted  in  the  Review,  on  the  development  of 
wireless  work  and  methods  of  signalling  in  the  U.S. 
Signal  Corps.-  during  America's  participation  in  the  war. 

A  very  notable  factor  in  wireless  development  has 
been  the  vacuum  valve.  These  valves,  which  are  most 
versatile  in  their  adaptability,  have  become  an  important 
element  in  this  branch  of  engineering,  and  the  device  has 
been  perfected  and  standardised  to  a  wonderful  degree. 
The  capabilities  of  this  apparatus  have  made  it  possible  to 
accomplish  what  was  formerly  impracticable  in  wireless 
engineering.  At  the  outbreak  of  war  the  three-electrod^ 
vacuum  valve  was  a  laboratory  device  rather  than  an  army 
instrument,  and  it  must  be  admitted  that  incredible 
wonders  have  been  achieved  in  transforming  the  delicate 
valve  into  a  standardised  military  apparatus,  so  that  it 
could  be  manufactured,  shipped,  and  utilised  in  large 
numbers  under  war  conditions,  and  without  much  depen- 
dence upon  highly  specialised  skill. 

The  remarkable  service  tbat  wireless  direction-finding 
apparatus  has  rendered  during  the  war  was  made  possible 
by  the  substitution  for  the  vertical-mast  antenna  of  a 
simple  loop  or  set  of  loops  capable  of  being  rotated  about 
a  vertical  central  axis.  By  this  means  it  becomes 
theoretically  possible  to  orient  any  particular  set  of  in- 
coming electromagnetic  waves  to  which  the  loop  is 
attuned.  It  may  surprise  some  readers  to  learn  that  a 
simple  vertical  frame  about  2-7  sq.  m.  in  area,  and 
containing  in,  say,  2.5  turns,  an  aggregate  of  fi7-5  sq.  m., 
will  enable  an  operator,  when  equipped  with  suitable 
receiving  apparatus,  to  hear  on  the  eastern  coast  of  America 
the  high-powered  wireless  stations  of  Europe.  Within 
certain  limits  of  precision  the  true  bearings  of  these  stations 
may  also  be  determined  by  means  of  such  a  frame. 

Two  valuable  applications  of  the  loop  direction-finder 
are  to  the  establishment  of  the  map  position  in  bad  weather 
of  both  air-  and  sea-craft.  The  simple  loop  is  merely  a 
direction  finder,  but,  by  the  use  of  a  pancake  loop,  the  dis- 
symmetry of  structure  with  respect  to  the  inner  and  outer 
ends  may  be  utilised  in  such  a  way  that  the  apparatus 
becomes  a  wireless  compass.  It  should  ultimately  become 
almost  impossible  for  a  navigator  to  lose  his  map  position, 
either  in  the  air  or  on  the  sea,  if  equipped  with  suitable 
wireless  direction-finding  apparatus,  and  with  beacon  land 
stations  at  work. 

As  illustrative  of  the  unusual  and  difficult  problems  that 
presented  themselves  for  solution,  mention  may  be  made  of 
the  designing  of  a  two-way  wireless  set  for  use  in  tanks. 
This  important  branch  of  the  ^service  was  entirely  dependent 
upon  wireless  for  reliable  c^ommunjcation,  a  number  of 
other  systems  having  been  tried  without  success.  A  tank 
is  a  very  near  approach  to  Faraday's  shield,  or  completely 
electromagnetic  wave-proof,  metallically-enclosed  receptacle. 
The  continuous-wave  sets  designed  to  meet  the  exigencies  of 
the  situation  arc  very  interesting,  and  involve  the  use  of 
the  vacuum  ^'alve,  both  in  transmitting  and  in  receiving. 
Transmission  may  be  carried  on  during  the  progress  of  the 
tank  over  the  roughest   ground,  but,   on  account   of  the 
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tremendous  noise  of  the  mechanism,  reception  is  extremely 
difficult,  except  when  the  tank  is  stationarv. 

In  conclusion,  it  should  be  pointed  out  that  the  succes.s 
of  the  work  of  development  of  wireless  engineering  and 
apparatu.';  is  largely  attrilmtable  to  the  whole-hearted 
co-operation  of  various  electrical  firms  and  engineers.  Nor 
must  the  officers  and  men  of  the  Army  Signal  ('oqis,  who 
won  widespread  approval,  and  deseive  unstinted  praise  for 
the  way  in  which  their  work  was  done,  be  forgotten.  They 
were  called  upon  to  plan  and  install,  under  many  hardships, 
large  telegraph  and  telephone  systems,  and  they  maintained 
communication  often  under  conditions  that  would  be  regarded 
as  hopelessly  impossible  from  peace-time  standpoints. 


Watch  the  ^^  ^^'  Perhaps,  not  sufficiently  realised. 

Meters.  especially    by     the     smaller     electricity- 

supply  undertakings,  that  the  question 
of  metering  the  energy  supplied  to  consumers  is  one  of 
the  most  crucial  factors  in  the  whole  business.  Every 
unit  not  properly  metered  is  a  dead  loss  in  money  to  the 
undertaking.  An  all-round  lack  of  accuracy  on  the  meters 
would  thus  seriously  affect  the  revenue.  Further,  it  has  to 
lie  recognised  that  this  is  not  a  case  where  inaccuracy  in 
one  direction  can  be  set  off"  against  inaccuracy  in  another. 
Assuming  that  a  meter  is  correct  to  start  with,  the  tendency 
is  for  the  meter  to  go  slow,  seeing  that  this  is  a  natural 
result  of  increase  in  friction.  The  tendency  to  develop 
over-registration  is  rarely  met  with,  and  is,  in  fact,  practically 
impossible  on  many  types  of  meters. 

It  may  be  taken,  therefore,  that  the  faults  developing  on 
meters  are  all  on  the  side  of  the  consumer,  and  against  the 
undertaking.  One  very  general  fault  is  for  a  meter  to  get 
into  the  condition  of  not  starting  on  a  low  load.  With  the 
low-wattage  lamps  now  in  use,  a  corresponding  demand  is 
made  on  the  meter  for  efficiency  in  this  direction.  It  is 
a  most  common  fault  for  meters  not  to  start  with  one  lamp, 
and  this  with  thousands  of  consumers  would  become,  in  the 
course  of  a  year,  quite  a  serious  matter.  Further,  by  the 
nature  of  the  case,  this  fault  operates  on  high-priced  units, 
namely,  the  lighting  supply.  As  a  case  in  point,  some  years 
ago  a  large  London  undertaking  found  that,  although  it  was 
developing  rapidly,  there  was  not  a  proportionate" advance 
in  the  revenue,  and  it  was  decided  to  inaugurate 
a  thorough-going  meter  department.  Within  the 
ne.\t  year  or  so  following  the  overhauling  and  accurate 
adjustment  of  the  meters,  they  brought  in  an  extra  revenue  far 
and  away  outstripping  the  expenses  incurred.  One  of  the 
new  steps  taken  in  this  case  was  that  the  meters  were 
changed  about  every  three  years,  instead  of  being  left  out 
on  circuit  almost  indefinitely.  In  some  small  undertakings, 
even  at  the  present  day,  meters  are  installed  and  left 
without  attention  for  years.  There  has,  in  fa^;t,  been  a  case 
in  which  the  meters  in  an  undertaking  were  allowed  to  go 
wrong  so  far  as  to  attract  attention  through  a  noticeable  and 
wholesale  falling  off  in  the  revenue.  Of  course,  if  the  station 
meters  are  kept  in  order,  and  the  total  of  the  consumers' 
meters  checked  thereby,  after  making  allowances  for  distri- 
bution and  other  losses,  a  check  is  readily  obtained.  The 
item  of  "  units  unaccounted  for  "  reflects  the  efficiency  of 
the  meters,  and  in  some  cases  one  may  guess  from  this  where 
there  is  a  top-hole  meter  department.  Perhaps  the  fact  of 
the  meters  being  looked  upon  as  merely  part  of  the  mechanical 
apparatus  coming  under  the  control  of  the  engineer,  has  caused 
their  direct  relation  to  the  revenue  to  be  overlooked  by  the 
management.  Now  the  whole  question  is  one  of  crucial  import- 
ance to  supply  undertakings.  Curiously,  in  Mr.  Seabrook's 
otherwise  excellent  book  on  the  "  .Management  of  Public 
Electric  Supply  Undertakings,"  there  is"  a  lack  of  stress 
in  emphasising  this  point."  The  subject  of  testing  and 
repairing  meters  is  dismissed  with  the  statement  that 
••  the  Meter  Department  will  require  well-equipped  testing 
and  repair  rooms."  Whatever  may  be  conveyed  ''mplirifhy 
by  this,  to  drive  in  some  truths  requires  a  sledge  hammer. 

Lighting  ^-^    °"''    "  Correspondence "     columns 

Efficiency.       to-day,  Mr.    F.    W.  Willcos   raises  some 

interesting  points  relating  to  illumination. 

With  regard  to  the  first — the  necessity  of  photometric 

tests — it   is,   of    course,   admitted   that   to   judge    of   the 

technical  efficiency  of  an'  illuminating  system  by  the  eye 


alone  is  apt  to  be  most  misleading  ;  in  this  respect,  owing  t^ 
its  extraordinary  adaptability,  the  eye  as  a  measuring 
instrument  is  altogether  ont  of  court.  On  the  other  hand, 
it  should  never  be  forgotten  that  the  illuniinatit)n  is  pro- 
vided solely  for  the  I'n)  of  the  eye,  and  therefore  the  eye 
is  entitled  to  express  an  opinion — a  very  decided  and 
weighty  opinion — on  the  utility  of  the  illumination.  This 
fact  was  emphasised  by  Mr.  A.  1*.  Trotter  in  his  presidential 
address  to  the  Illuminating  Engineering  Society,  over  a 
year  ago,  when  he  went  so  far  as  to  say  :  "  The  eye  only  is 
the  judge  "  of  the  final  result.  Hence,  though  in  the  case 
of  Jlr.  H.  (i.  Solomon's  installation  at  Pusey  House  Chapel 
we  should  certainly  have  preferred  to  include  photometric 
tests  in  our  article,  had  they  been  available,  we  are  not  pre- 
pared to  go  so  far  as  ^Iv.  Willcox,  and  say  that  the  power 
ex])ended  per  sriuare  foot,  in  order  to  produce  results  satis- 
factory to  the  eye,  is  a  valueless  item  of  information.  As 
our  illustrations  showed,  the  result  was  satisfactory  Ui  the 
camera  ;  but  whilst  a  photograph  will  indicate  ajiproxi- 
raately  the  degree  of  uniformity  of  illumination  obtained, 
it  is  admittedly  useless  as  a  criterion  of  the  optical  utility 
of  the  result.  We  relied,  therefore,  upon  the  fact  that  the 
illumination  proved  satisfactory  to  all  concerned,  and  that 
glare,  of  course,  could  not  possibly  occur  under  the 
conditions  described  (facing  east). 

We  seize  this  opportunity  to  lament  the  fact  that  many 
instances  of  lighting  in  public  halls,  and  churches,  could 
be  cited  where  the  methods  of  illumination  adopted — 
whether  by  gas  or  electricity — are  literally  atrocious. 
Bare,  unshielded  mantles  or  m.f.  lamps  project  their 
dazzling  rays  into  the  eyes  of  the  audience,  and  there  is  no 
escape  from  them.  Even  in  the  large  lecture  theatre  of  a 
well-known  college  in  London  this  is  the  case.  Nothing, 
apparently,  dan  be  done  except  to  urge  our  readers,  when 
they  meet  with  such  atrocities,  to  take  steps  to  bring  the 
matter  to  the  notice  of  the  guilty  parties. 

Mr.  Willcox  endorses  our  judgment  on  the  lighting  of 
the  theatre  at  the  Institution  of  Civil  Engineers,  and 
suggests  a  remedy  :  a  simple  and,  we  believe,  an  effective 
plan,  wholly  in  keeping  with  the  design  of  the  handsome 
.ceiling,  would  be  to  suspend  a  powerful  semi-indirect 
fitting  in  the  centre  of  the  dome,  somewhat  below  the  level 
of  the  plane  ceiling,  so  as  to  illuminate  the  latter  as  well 
as  the  seating  space.  Then  one  would  no  longer  feel  as 
though  immured  in  a  pit,  with  a  sort  of  Mahomet's  coffin 
floating  over  one's  head,  surrounded  by  a  luminous  gap.  The 
monotonous  absence  of  "  light  and  shade,"  and  the  lack  of 
contrast,  at  the  living  level,  produce  a  feeling  of  depression. 


Mutiicipalisation  ,  T"K  question  of  mnnicipalisation  in 
in  Berlin.  I>erlm  has  now  taken  a  new  course  in 
the  light  of  the  proposals  referred  tf, 
in  the  Electrical  Review  for  .Vpril  18th.  Since  the 
taking  over  in  1918  of  the  Berlin  supply  works  of  the 
Berlin  Electricity  Works  Co.,  the  mnnicipalisation  of  the 
works  is  declared  to  have  so  far  yielded  the  city  no 
"  fiscal  advantages,"  whilst  the  citizens  and  the  industrial 
ronsumers  have  been  faced  with  the  disadvantage  of  having 
to  pay  an  extraordinary  increase  in  the  charges  for  energy. 
I'ndeterred  by  these  unsatisfactory  results,  the  authorities 
now  ha-ve  under  consideration  the  question  of  municipalising 
the  transport  undertakings  in  Berlin,  under  the  auspices  of 
the  Berlin  Public  Utilities  Union— a  combination  of  the 
local  authorities  of  fJreater  Berlin.  The  first  to  be  taken 
in  hand  is  the  Grand  Berlin  Tramways  Co..  whose  under- 
taking was  to  have  been  purchased  as  a  going  concern  at 
the  price  of  150  per  cent. — according  to  an  agreement 
entered  into  a  few  years  ago.  It  is  now  suggested,  however, 
that  the  agreement  should  be  repudiated,  or  that  the  new 
revision  of  fares,  which  are  subject  to  approval  or  disapproval 
by  the  local  authorities,  should  he  so  arranged  that  instead 
of  the  increases  de\  olving  upon  the  passengers,  the  company 
should  be  compelled  to  bear  the  additional  working  expenses, 
for  which  recoupment  is  desired  by  way  of  the  proposed 
higher  fares,  so  that  the  directors  might  be  induced  volun- 
tarily to  abandon  the  undertaking  I  Truly,  nationalisation 
and  mnnicipalisation  in  Germany  are  proceeding,  on  paper,  at 
all  events,  from  bad  to  worse.  Scrap-iron  terms  seem  to  be 
the  principle  aimed  at,  and  only  a  short  step  separates  this 
stage  from  that  of  complete  confiscation. 
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S.A.    ASSOCIATION     OF     MUNICIPAL     ELECTRICAL     ENGINEERS. 


The  third  annual  Convention  of  the  Association  of 
Municipal  Electrical  Engineers  of  the  Union  of  South 
Africa  was  held  at  Port  Elizabeth  from  February  10th  to 
I'ith.  1  ill'.),  and  was  well  supported  by  the  vaxious  muni- 
cipal electrical  undertakings  of  the  Union. 

The  Convention  was  opened  by  the  Mayor  of  Port 
Elizabeth  according  the  Association  a  heairty  welcome  to 
the  City,  after  which  tbe  annual  genera]  meeting  took  place. 

Mr.  B.  Sankey  (City  Electrical  Engineer  of  Port 
Elizabeth)  was  elected  President  of  the  Association,  and 
]\rr,  T.  C.  Wolley-Dod  (City  Electrical  Engineer,  Pretoria) 
was  elected  Vice-President,  with  Col.  Dobson,  D.S.O. 
I  (.rneral  Manager  Electrical  Departments,  Johannesburg), 
and  Mr.  .lohn  Eoberts  (Borough  Electrical  Engineer, 
Durban),  as  Past-Presidents. 


visits  were  paid  to  the  power  .station,  and  the  boot  works 
of  Edworks,  Ltd. 

On  the  following  day.  discussion  was  invited  on  the 
Presidential  Address,  which,  dealing  as  it  did  with  many 
matters  of  interest,  was  warmly  applauded,  and  elicited 
some  very  useful  points  from  the  many  speakers. 

A  report  on  "  Proposed  Wiring  Kules  "  was  then  sub- 
mitted by  a  Committee,  consisting  of  Messrs.  Sankey. 
Stewart  and  Wolley-Dod,  but  as  they  had  not  completed 
their  investigations,  it  was  decided  to  re-elect  them,  so  that 
a  final  draft  might  be  submitted  at  an  early  date. 

In  the  afternoon  a  motion  of  Mr.  John  Koberts  (Durban) 
was  read  on  the  inclusion  of  other  municipal  officials  in  the 
Association,  which  was  left  for  members  to  consider  and 
express  their  opinion  on  at  the  next  Convention. 


Cooncillor  Thomso.x,     P.  H.  Newcojibf, 
His  Worship  the  Mayor,     Aliwal  North. 
Bloemfontein. 


.  K   ^il  r>i\if^,    T    K      -t      < "ouncillor  FAtRcLorGH, 
Capetown.  La.lTsmith.  Ladysmith. 

H.  Brittle,    F.  W.  Mills,    J.  Mordy  Li.MBE,    .J.  Vowles,    CounoiUor  De  Jagee,    J.  Toungeb, 
Cradock.       8.A.  Railways.     East  London.      Kingwilliams-         Oudtshoorn.  Knigersdorp. 


A.  S.  MuNuo,       t>.  A.  Stewart,  B.  Sankey.  E.  Poole, 

Pieteitnaritzburg,    Bloemfontein,  Port  Elizabeth,  Durban, 

(Member                (Member  (President).  (Hon  Sec. 

of  Council).           of  Council).  and  Treas.). 


W.  Bellad-Ellis, 
Queenstown, 

(Member 
of  Council). 


Councillor  Doull, 
Pietermaritzburg. 


Mbmbebs  and  Delegates  at  the  Port  Elizabeth  Convention.— February  10th — 15th.  1919. 


The  elections  for  Members  of  the  Council  from  the 
irious  Provinces  were  as  follows  : — 

Messrs.  W.  Bellad-Ellis  (Queenstown),  (t.  A.  Stewart 
bloemfontein),  A.  S.  Munro  (Pietermaritzburg),  and  E.  T. 
rice  (Johannesburg). 

Mr.  E.  Poole(  Durban)  was  again  elected  as  hon.  secretary 
id  treasurer. 

The  valedictory  address  by  the  retiring  President,  IVlr. 
'hn  Koberts  (Durban),  was'  next  read,  after  which  the 
wly  elected  President,  Mr.  B.  Sankey  (Port  Elizabeth), 
3k  the  chair,  and  delivered  his  Presidential  Address. 
.After  the  meeting,  the  Association  was  entertained  to 
nch  by    his  Worship   the   IMayor.  and   in   the  afternoon 


A  special  report  was  then  presented  by  the  Hon.  Secretary 
and  Treasurer,  Mr.  E.  Poole  (Durban),  on  Municipal 
Statistical  Returns,  in  which  an  appeal  was  made  for  all 
returns  to  be  on  a  similar  basis ;  owing  to  the  lengthy 
nature  of  the  report,  a  Committee,  consisting  of  Messrs. 
Eoberts,  Munro,  Lambe,  Davies,  and  Poole,  was  constituted 
to  go  into  the  matter,  and  draw  up  suitable  forms  for 
submission  at  a  later  date. 

On  the  Wednesday  a  visit  was  paid  to  the  Bulk  River 
Waterworks  of  the  municipality,  the  party  numbering 
about  40. 

On  Thursday  the  party  journeyed  to  Uitenhage,  where 
they  were  officially  received  by  the  Mayor,  after  which  a 
paper  by  Mr.   G.  "TT.  Swingler  (Cape  Town)  was  read  on 
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"  The  Registration  of  Electrical  Contractors,"  and  :i  warm 
discussion  took  placd,  in  which  the  principle  was  approved 
of.  and  a  Committee,  consisting  of  Messrs.  Swingler, 
Stewart,  Dobson,  .lasger,  and  the  President  (f.r-qffirin)  was 
appointed  farther  to  consider  it  and  report.  An  adjourn- 
ment was  then  made  for  lunch,  by  kind  invitation  of  the 
Mayor,  after  which  a  visit  was  paid  to  the  power  station  and 
railway  workshops.  The  party  then  returned  to  Port 
Elizabeth,  and  in  the  evening  the  annual  dinner  of  the 
Association  took  place. 

On  Friday  a  very  interesting  paper  was  read  by  Mr.  C.  J. 
Everett  (.lohaimesburg)  and  discussed,  on  "Local  Jlanu- 
facture  from  S.A.  Products,"  after  which  visits  were  paid 
to  other  local  works. 

The  next  Convention  will  take  place  at  Pretoria. 


BALANCING  THE  SUSPENDED  COIL  OF  A 
MARINE  GALVANOMETER, 


By  J.  RTMER-JONES. 


Ix  the  case  of  a  sensitive  moving-coil  galvanometer,  not 
only  must  the  means  provided  on  the  coil  itself  for 
equilibrating  the  weight  on  both  sides  of  the  taut-wire 
suspension,  and  also  for  equalising  the  weight  of  the  back 
and  front  of  the  coil,  be  capable  of  very  fine  adjustment, 
but,  in  order  to  test  the  degree  of  equilibrium  attained 
during  the  process  of  balancing,  the  galvanometer  is 
generally  mounted  on  a  platform  which  can  be  so  mani- 
pulated as  to  subject  the  instrument  to  movements 
suificiently  resembling,  for  the  purpose  required,  the 
pitching  and  rolling  of  a  ship  at  sea.  Furthermore,  to 
expedite  the  process  of  balancing,  there  must  be  some 
method  which  can  show  the  amount  and  direction  of  the 
adjustment  necessary  to  compensate  for  any  observed  dis- 
placement of  the  spot  from  the  instrument's  zero,  under  a 
pitch  or  roll  of  a  definite  angle  as  indicated  by  a  clino- 
meter mounted  on  the  platform. 

The  method  hitherto  employed  consists  in  securing  the 
galvanometer  at  one  end,  and  a  lamp,  with  its  lens  and 
graduated  scale,  at  the  other  end  of  a  stout  board  provided 
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with  a  roller,  in  the  form  of  a  segment  of  a  circle,  secured 
to  the  underside  of  the  board  near  the  scale  end  .■  and,  if 
desired,  another  also  near  the  galvanometer  end.  Some- 
tira^es  two  handles  project  from  the  galvanometer  end  of  the 
board  for  raising  that  end  in  order  to  represent  a  pitching 
movement  of  the  ship :  and  the  rollers  beneath  the  board 
are  to  facilitate  turning  it  over  to  one  side  or  the  other, 
through  a  considerable  angle,  and  so  produce  on  the  suspended 
coil  the  effect  of  a  ship's  rolling  motion. 

In  both  these  movements  the  adjustment  required  (if 
any^  for  improving  the  balance  is  roughly  indicated  by  the 
displacement  of  the  spot  of  light,  reflected  ort'  to  the  ?cale 


from  the  mirror,  to  one  or  the  other  side  of  the  instrument 
zero  position,  according  as  the  one  side  or  the  other 
the  back  or  front  of  the  coil,  is  the  heavier  :  but  the  inexpe 
find  it  difficult  to  obtain  a  perfect  balaruie  quickly  with  tl 
uncertain  indications  furnished  by  the  above-mentiom 
board,  and  with  the  means  of  adjustment  hitlierto  provide 
on  the  coil. 

The  improved  platform  hcrr  described  for  measuring  at 
want  of  eiiuilibrium  in  the  galvanometer  coil,  with  a  vie 
to  perfecting  its  balance,  is  serviceable  for  any  suspendc 
coil,  but  it  has  lieen  designed  more  especially  to  facilitai 
balancing  a  coil  fitted  with  the  balancing  wires  describe 
in  Patent  Specification  Xo.  108,64i)/ 11)17  (Rymer-.l  ones 
entitled  "  Improvements  in  or  Relating  to  Galvanometers." 
It  consists  of  a  shallow  trough  (c)  fig.  1.  whose  bottom 
formed  by  a  thick  board  {r)  made  additionally  strong  b 
stout  sides  and  end  boards.  These  end  boards,  and  also  tl 
middle  portion  of  the  two  sides,  rise  several  inches  abo^ 
the  board,  in  order  that  the  axle  rods  («,  and  i7,)  at  the  cnt 
of  the  trough,  and  also  the  axle  rods  {n^  and  o^ )  at  t\ 
middle,  may  be  suificiently  high  above  the  plank  to  kec 
the  centre  of  gravity  of  the  moving  portion  well  below  t\ 
axis  on  which  the  trough  (')  turns,  for  the  sake  of  stabilit; 
The  ends  of  the  trough  can  be  easily  moved  up  or  dow 
by  hand  through  any  desired  angle,  up  to  20^,  on  pin  bea 
ings  (77,  and  y*,),  placed  midway  along  the  trough's  lengtl 
in  order  to  subject  the  galvanometer  (1/),  which  is  mounte 
near  one  end.  to  the  disturbing  effert  brought  about  by 
pitching  movement  of  the  ship.  In  this  case  these  stoi 
pins  (p^  and  /;..),  on  which  the  axle  ends  it,^  and  a,  respei 
tively  turn,  are  inserted,  as  shown  in  fig.  1,  while  the  pii 
j)^  and  p^  are  out,  to  permit  of  the  longitudinal  axle  em 
(rtj  and  fi.,)  passing  freely  upwards  or  downwards  in 
vertical  slot. 

To  subject  the  galvanometer  to  a  movement  representir 
the  ship's  roll,  pins  p^  and  p^  are  first  inserted,  and  y;,  andj 
then  removed,  so  that  the  axle  ends  (ff,  and  «,)  can  turn  c 
their  pins  (p^  and  /)J,  while  the  axle  ends  u^  and  174  are  fn 
to  move  upwards  or  downwards.  This  is  rendered  possi}) 
by  first  removing  the  four  metal  straps  ( i),  and  letting  tl 
upper  part  ( / ,1  of  the  side  support,  which  is  hinge 
hang  down  out  of  the  way  and  thus  allow  the  nearer  si( 
of  the  trough  to  turn  outwards  on  its  bearings  (/ 
y'4)  when  the  bottom  of  the  trough  is  moved  outwan 
with  the  hand,  to  represent  a  rollit 
motion.  The  upper  part  of  the  back  su) 
port  can  be  similarly  hinged,  but  it 
not  necessary  that  the  trough  be  movab 
in  both  directions,  because  any  want  ■ 
balance,  as  shown  by  the  ship's  roUin 
is  equally  evident  in  one  direction  as 
the  other  ;  in  fact,  it  is  desirable,  in  ord' 
to  avoid  confusion  when  interpreting  tl 
meaning  of  the  displacement  of  the  sp 
of  light,  to  move  the  hanging  part  of  tl 
trough  in  only  one  and  the  same  direcfci< 
rilwaii!^.  This  applies  also  when  testii 
the  balance  under  a  pitching  movemer 
as  will  be  explained  later  on. 

^he  scale,  with  its  electric  ligTit  (/)  ai 
battery  (r),  serves  as  a  convenient  counte 
poise  to  the  weight  at  the  galvanomefc 
'^  end,  which  is  intentionally  made  rath 
the  heavier,  so  that  the  platform  w: 
automatically  return  to  its  normal  hoi 
zontal  position  of  rest  when  free  to  do  f 
It,  consequently,  only  requires  a  gent 
pressure  of  the  hand  to  tilt  the  tronf! 
and  instrument  through  the  desired  angle. 

The  trough  is  fitted  with  a  clinometer  (k),  capable 
being  turned  round  on  its  pivot  (y).  so  as  to  be  serviceab 
in  two  positions,  at  right  angles  to  each  other,  and  ba^i. 
a  scale  graduated  up  to  (say)  20'^.  and  its  index-hand  «i| 
sleeve  (0)  is  movable,  by  friction,  on  the  circular  axle  i. 
which  the  pendulum  is  attached,  so  as  to  be  adjusl^t 
to  the  scale's  zero  whenever  the  platform  is  not  (pn 
horizontal  when  in  a  position  of  rest.  "1 

The  displacement  of  the  spot  of  light  from  zero  on'ti 
galvanometer  scale  indicates  the  amount  of  correction  te_ 


*  See  The  Electrical  Review,  December  tith,  J918,  p. 
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pplied  by  the  balancing  wires  carried  by  the  galvanometer 
oil  frame  in  order  to  perfect  the  equilibrium — see  Specifl- 
atinn  No.  108,()49/l'J17,  already  referred  to. 

Tn  obtain  the  data  for  readjusting  the  galvanometer's 
nil  lialance:  — 

li  when  the  screw-threaded  wire  (h^)  provided  for  pro- 
nciiiLr  equilibrium  between  the  back  and  front  of  the  coil 
<  tiii'iied  through  one  complete  circle  a  roll  of  ^if  dis- 
1 1  arcs  the  spot  of  light,  say,  40  scale  divisions  to  the  rif/h/ 
f  /ci'o,  this  will  furnish  a  datum  for  future  rebalancing 
H'twi  en  the  back  and  front — cf/.,  a  quarter  turn  of  //^in  the 
'  /■■  >■■  direction  will  in  this  case  exactly  compensate  for  an 
IV.  1  indicated  by  a  displacement  from  zero  of  10  divisions 

I  i1k'  right,  provided  that  the  platform  is  always  tm-ned 
hrnuirh  the  same  angle  I'O^. 

Similarly,  if  when  the  other  screw-threaded  wire  (i,) 
»rovided  for  producing  equilibrium  between  the  two  sides 
if  the  coil,  is  turned  through  one  complete  circle  a  pitching 
aovement  of  20°  displaces  the  spot  of  light,  say,  i'4  divi- 
ions  to  the  right  of  zero  ;  this  will  afford  a  datum  for 
uture  rebalancing  between  the  two  sides — e.i/.,  a  quarter 
urn  of  /,  in  the  reverse  direction  will  compensate  for  an 
rror  of  six  divisions  to  the  same  side  of  zero,  provided 
hat  the  platform  be  always  moved  through  the  same 
mgle  (20°). 

As  one  end  of  each  of  the  adjusting  wires  is  filed  fiat,  it  is 
uite  easy  to  judge  when  the  wire  has  been  turned  through 

right  angle,  or  even  a  quarter  of  that  angle. 

What  very  greatly  facilitates  rebalancing  is  the  important 
act  that  since  in  the  Rymer-Jones  pattern  of  galvanometer, 
fith  which  we  are  dealing,  the  adjusting  wires  />,  and  l>, 
loth  pa-s  t/iroui/h  the  cenfnil  line  of  smpension,  as  well  as 
t  right  angles  to  each  other,  they  are  (juite  independent  of 
fech  other  in  respect  of  their  effect  on  the  coil's  balance. 
!!ousequently,  any  want  of  equilibrium,  be  it  under  a 
itching  or  a  rolling  movement  of  the  ship,  can  be  quickly 
orvnted,  the  one  immediately  after  the  other,  at  one 
peration,  with  the  assistance  of  the  two  tables  constructed 

II  ttie  basis  of  the  above  data. 

Tlic  balancing  process  is  greatly  simplified  if  the 
alaLiiing  board  be  always  turned  in  the  same  direction  (say), 
ii/iriirds,  to  represent  a  roll,  and  the  galvanometer  end  be 
fiisr,l  to  represent  a  pitching  movement,  and  invariably 
hroiigh  20',  as  was  done  when  constructing  the  two 
ibk's. 

]*Iureover,  it  prevents  confusion  if  the  operator  always 
otes  which  is  (say)  the  heavier.  Thus  : — "  Back  10, 
light  4,"  would  mean  that  the  back  of  the  coil  is  too  heavy 
s  indicated  by  10  divisions,  and  tht  right  side  4  divisions 
00  heavy.  Referring  these  values  10  and  4  to  their 
espective  Tables,  it  will  be  seen  what  adjustments  are 
ecKsary  to  compensate  for  both  of  these  inequalities 
a  weight.  For  example  : — In  this  case  the  back  end 
f  wire  h.^  is  to  be  turned  through  ^gth  of  a  complete 
ircle  in  the  direction  of  the  hands  of  a  watch  to  make 
he  fro?it  heavier  by  that  amount,  and  also  the  right- 
:.and  end  of  the  wire  (6,)  is  to  be  turned  through  /^tb, 
r  Jth,  of  a  complete  circle,  i.e.,  60 ',  in  the  direction 
f  the  hand  of  a  watch  to  make  the  left-side  heavier  by 
hat  amount. 

The  trough  and^and  are  made  in  two  separate  parts,  and 
re,  therefore,  easily  portable  ;  but,  if  so  desired,  the  whole 
radle,  with  its  galvanometer  and  fittings — as  shown  in 
g.  1 — can  be  permanently  installed  on  the  testing-room 
able,  and  the  testing-keys  and  other  apparatus  arranged 
round  it,  so  that  the  sliding  frame,  in  which  the 
alvanonieter  coil  is  suspended,  has  simply  to  be  withdrawn 
0  make  any  alteration  in  the  two  wire  adjustments  required 
rem  time  to  time,  and  then  replaced  in  the  galvanometer. 

The  facts  that  these  two  wires  {b,  and  hi)  have 
uite  independent  effects  on  the  coil's  balance,  and 
hat  both  adjustments  can  be  quickly  effected,  the 
ne  immediately  after  the  other,  render  what  has 
itherto  been  a  very  risky,  difficult  and  confusing  pro- 
ess — not  lightly  undertaken  even  by  those  who  can  justly 
onsider  themselves  experts — a  simple,  expeditious  and 
iliable  operation  by  the  method  above  described. 

The  galvanometer  scale  and  the  electric-light  fittings 
re  provided  with  special  adjustments  to  ensure  a  good  spot 
f  light. 


NOTES     FROM     CANADA. 


[from  our  special  correspondent.] 

The  Supplementary  Estimates  provided  by  the  Provincial 
Legislature  of  Ontario  for  the  Hydro-Electric  Power  ("oui- 
mission,  for  capital  expenditure  during  the  present  fiscal 
year  provides  for  amounts,  allotted  as  follows  : — 

Niagara  system        §1,000,000 

Severn  system            100,000 

Eug-enia  Falls  system           50,000 

Muskokasystem        200,000 

Port  Arthur  and  Thunder  Baysystem      ...  2,r,o0,000 

Woodeir 8  Falls  system         1,000 

St.  Lawrence  system           150,000 

Eidean  system           500,000 

Miscellaneous             75,000 

Central  Ontario  system       1,000,000 

Nipissing  system       ...         ...         ...         ...  175,000 

Queenston  —  Chippewa    development     at 

Niagara  Falls 0,000,000 

Expenditure  on  account  of  Province        ...  195,000 

Total $11,946,000 

This  Commission  recently  gained  a  victory  at  the  polls 
in  the  City  of  Hamilton,  where  a  by-law  was  submitted  to 
the  people  regarding  a  proposed  "  hydro-radial  "  electric 
railway,  which  is  to  run  from  Toronto  through  Hamilton 
to  St.  Catherines.  In  1916  this  bj'-law  was  voted  on  by 
all  the  municipalities,  through  which  it  is  intended  the 
railway  shall  pass,  but  although  at  that  time  Toronto,  and 
practically  all  the  other  places,  voted  strongly  in  favour  of 
such  a  line  being  constructed  and  operated  by  the  Commis- 
sion, Hamilton,  which  has  a  population  of  about  100,000, 
together  with  one  or  two  very  small  places,  voted  against  it, 
and  the  whole  question  was  postponed  till  the  cessation  of 
hostilities. 

Sir  Adam  Beck  has  stated  that  the  line  will  now  be  built 


as  soon  as  ^ 

It  will  be  noted  in  the  foregoing  table  that  a  sum  of 
$2,500,000  is  appropriated  for  capital  expenditure  during 
the  year  on  the  Port  Arthur  and  Thunder  Bay  district. 
This  is  for  the  development  of  water  power  to  serve  the 
"  twin  cities  "  Port  Arthur  and  Fort  William  ;  the  power 
house  will  be  about  75  miles  from  these  towns,  and  about 
50,000  H.p.  will  be  developed  and  transmitted  at  110,000 
volts,  on  a  wooden  pole  line.  This  part  of  Ontario  is  rich  in 
minerals,  particularly  iron  and  copper,  while  the  two  cities 
named  are  the  ports  at  the  western  end  of  Lake  Superior, 
where  all  the  great  shipments  of  grain  which  are  sent 
east   by   way   of   the  Great    Lakes    are  loaded  on    to  the 


There  is  much  discussion  going  on  in  this  country  at 
present  on  the  question  of  making  engineering  a  closed 
profession  ;  the  Engineering  Institute  of  Canada,  formerly 
the  Canadian  Society  of  Civil  Engineers,  is  asking  various 
questions  of  its  members  in  regard  to  this  matter. 

The  electrical  engineers,  particularly  in  Toronto  (most 
of  whom,  owing  largely  to  the  fact  that  no  branch  of  the 
I.E.E.  exists  in  Canada,  are  members  of  the  local  sections 
of  ■  the  American  Institute  of  Electrical  Engineers)  are 
desirous  of  forming  a  purely  Canadian  Electrical  Institute, 
and  this  matter  was  discussed  at  a  meeting  held  recently 
in  Toronto  ;  the  question  is  also  coming  up  whether 
there  should  not  be  some  purely  Canadian  Institute  or 
Society  which  would  embrace  all  engineers — civil,  mechanical, 
electrical,  &c.     - 

A  general  description  of  the  great  electric-steel  plant  at 
Ashbridge's  Bay,  Toronto,  which  went  by  the  name  of 
British  Forgings,  Ltd.,  has  recently  been  published  in  the 
Caniidian  Engineer,  permission  for  the  publication  of  the 
details  having  just  been  accorded  by  the  chairman  of  the 
Imperial  Munitions  Board. 

The  site  of  these  works,  which  is  all  reclaimed  land,  has 
an  area  of  127-65  acres  ;  there  are  5,000  ft.  of  dockage 
facilities  along  the  ship  chaimel — a  body  of  water  400  ft. 
wide  and  7,000  ft.  long  ending  in  a  turning  basin  1,000  ft. 
sq.,  having  a  depth  of  24  ft.  at  mean  low  water. 

There  are  also  about  7  miles  of  railway  sidings.  Before 
reclamation  the  ground  was  waste  marsh  land  ;  it  has  been 
filled  by  hydraulic  dredging  to  a  depth  of  about  10  ft. 

Owing  to  the  unstable  nature  of  the  ground,  all  building 
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column  piers  aud  foundations  for  heavy  plant  are  supported 
on  piles  spaced  3  ft.  apart  and  driven  to  a  depth  of  about 
ao  ft. 

The  melting  house  where  the  electric  furnaces  are  is 
t;o8  ft.  long  X  75  ft.  clear  span  in  27  bays  of  steel  frame 
construction. 

There  are  ten  O-ton  three-phase  Heroult  furnaces ;  each 
furnace  has  its  own  1,500-k.v.a.,  l::!,000/100-volt,  three- 
phase,  L'o-cycle,  water-cooled,  oil-insulated  transformer  :  the 
electrodes  are  controlled  by  Thury  automatic  regulators, 
although  hand  regulation  is  provided  for  iis  well.     , 

l)m-ing  the  war  this  plant  melted  steel  scrap — borings 
and  turnings  from  munition  factories — into  steel  billets  for 
making  shells,  aud  the  plant  of  the  British  Forgings,  LUl.,  in- 
cludes also  a  large  forging  shop  equipped  with  six' 500-ton 
hydraulic  presses. 

Altogether  this  entire  works  took  about  "iOiOOO  h.p.  to 
operate  it,  power  being  obtained  from  the  Toronto  Hydro- 
Electric  system,  which  purchases  in  bulk  from  the  Hydro- 
Electric  Power  Commission  of  Ontario ;  at  present  the 
works  are  for  sale,  and  are  being  largely  advertised  in  Canadian 
and  American  journals. 


THE     FIELD     OF     THE     ELECTRICAL 
CONTRACTOR. 


By  DONALD  SMEATON  MUNKO. 


In  these  days  of  the  settlement  of  frontiers,  it  should 
not  be  impossible  to  define  a  just  boundary  between 
the  spheres  of  the  electrical  contractor  and  of  the 
manufacturer  with  his  selling  agencies  and  factors. 

This  is  an  old  grievance,  for  it  is  a  long  time  since 
the  contracting  frontier  was  violated  by  the  whole- 
sale men.  At  times  a  better  feeling"  prevailed,  but 
there  are  ominous  signs  of  a  renewal  of  hostilities. 

If  the  contractor  be  merely  an  injurious  middle- 
man, there  is  no  more  to  be  said.  Contractors, 
however,  may  claim  that  they  did  great  service  not 
only  when  the  foundations  of  the  electrical  industry 
were  being  laid,  but  in  building  up  its  structure. 
Most  of  them  are  men  of  experience,  and  many 
have  had  excellent  technical  training.  This  great 
body  constitutes  an  ideal  selling  agency,  in  local  and 
daily  touch  with  the  needs  and  fancies  of  the  pur- 
chasing public.  Yet  if  some  of  the  wholesale  people 
had  their  way,  the  contractor's  domain  would  be 
reduced  slice  by  slice  until  its  occupants  became  a 
group  of  petty  wiremen  struggling  for  a  livelihood 
with  the  inferior  class  of  plumbers,  ironmongers 
(•/  hoc  genus  omne.  Were  this  policy  to  continue, 
the  final  result  would  be  an  unexpected  disaster  to 
the  wholesale  trade.  It  is  a  poor  invasion  which 
cannot  find  some  justification  for  its  high-handed 
proceedings,  and  it  may  not  be  irrelevant  to  consider 
a  few  of  the  pleas  advanced. 

1.  Messrs.  Manu.  Factors,  Ltd.  (symbol  here 
adopted  to  economise  space)  find  that  their  accounts 
are  more  surely  and  quickly  met  by  certain  large 
consumers  than  by  the  average  contractor. 

The  reply  to  this  is,  that  the  financial  struggle  of 
the  contractor  is  mainly  due  to  the  very  invasion 
which  this  article  seeks  to  stem.  You  cannot  annex 
the  richest  fields  without  impoverishing  those  who 
lose  them.  To  a  certain  extent,  however,  contrac 
tors  finance  Manu.  Factors,  Ltd.,  because  many 
consumers  do  not  pay  for  their  installations  until 
very  long  after  the  contractor  has  paid  for  the 
goods. 

2.  Messrs.  Manu.  Factors,  Ltd.,  think  to  save  all. 
or  part,  of  the  contractors'  profit  margin.  It  would 
be  easy  to  show  that  this  hope  is  a  fallacy.  It  is, 
however,  unfair  to  contractors,  who  hold  stocks, 
employ  skilled  labour,  and  do  good  work  for  their 
discounts,  and  their  extinction  in  any  branch  would 
result  in  a  vast  increase  of  selling  cost  and  much 
less  selling  efficiency.  No  one  is  likely  to  work  so 
hard  as  the  man  whose  capital  is  at  stake. 


3.  Some  contractors  are  supposed  to  favour  cheap 
foreign  goods.  If  this  were  so  in  the  old  days,  it 
will  not  be  so  in  future  because  of  the  healthy  change 
in  public  feeling  about  home  manufactures — unless 
the  contractors  are  driven  to  buy  goods  made  abroad, 
for  the  purpose  of  repelling  the  trespasses  of  Manu. 
Factors,  Ltd.  The  contractor  has  to  live  by  his 
local  reputation,  and  his  selection  of  articles  to  sell 
is  a  protection  to  the  consumer  against  the  plausible 
tongue  of  the  casual  commercial  traveller.  It  was 
the  foreign  manufacturer  and  his  local  agents,  how- 
ever,  who  began  the  invasion  complained  of. 

4.  Messrs.  Manu.  Factors,  Ltd.,  go  to  the  expen.se 
of  sending  out  connnercial  travellers — ostensibly  to 
the  trade.  If  any  one  contractor  does  not  buy  the 
goods  of  Messrs.  IVIanu.  Factors,  Ltd.,  why  should 
not  the  wholesale  traveller  sell  direct  to  the  impor- 
tant customers  of  that  contractor  ?  The  traveller 
thirsts  for  immediate  results. 

This  is  a  case  of  heads  M.F.  wins;  tails  contractor 
loses.  No  contractor  can  buy  everybody's  goods  all 
the  time.  Neither  can  a  manu.  factor  expect  to 
receive  orders  from  all  the  contractors  of  a  district, 
but  should  reasonably  be  content  with  his  share  of 
business  gradually  acquired.  If  this  principle  of 
item  (4)  were  to  prevail,  then  in  a  town  or  district 
of  ten  contractors  on  whom  ten  manu.  factors  were 
calling,  each  contractor  might  have  nine  hostile 
■'wholesale"  travellers  competing  with  him. 

The  only  way  to  meet  this  is  for  all  the  contractors 
to  combine  against  a  manu.  factor  who  pursues  this 
policy.  If  Messrs.  Manu.  Factors,  Ltd.,  desire  to 
cultivate  the  retail  trade  no  one  can  hinder  themi; 
but  it  would  be  unreasonable  for  them  to  e.xpect  any 
assistance  from  contractors. 

In  many  cases  there  would  be  no  harvest  for  the 
more  grasping  manu;  factor  to  reap  if  contractors 
had  not  prepared  the  soil  and  sown  the  seed. 

5.  Messrs.  Manu.  Factors,  Ltd.,  find  it  useful  to 
establish  local  agencies.  They  may  expend  inuch 
money  on  these,  on  handsome  showrooms,  exten- 
sive stocks,  and  shop  window  show.  Why  should 
they  not  sell  to  the  public  so  long  as  they  charge 
retail  prices  ?  Against  this  it  may  be  urged  that 
they  would  not  so  readily  find  it  profitable  to  do  so 
if  they  were  not  subsidised  by  the  orders  from  con- 
tractors. This  gives  them  the  additional  advantage 
that,  in  the  course  of  the  legitimate  wholesale  busi- 
ness, they  become  acquainted  with  the  names  and 
needs  of  the  retail  customers  of  their  proper  clients. 

6.  Messrs.  Manu.  Factors,  Ltd.,  have  graciously 
agreed  to  sell  only  to  people  who  have  an  electrical 
staff.  Even  if  this  arrangement  were  rigidly  ad- 
hered to  by  the  local  agencies,  its  value  is  reduced  to 
tlie  \anishin^  point  b\-  tiie  adopted  tletinition  of  the 
phrase  "  an  electrical  staff."  There  are  now  few 
works  or  warehouses  or  clubs  or  hotels.  &c.,  which 
do  not  have  at  least  an  elevator  attendant  or  fuse- 
replacing  porter  who  (when  suitably  pressed)  will 
call  himself  an  electrician.  Manu.  Factors,  who  do 
not  wish  to  play  the  game,  consider  this  quite  suffi- 
cient for  their  purpose.  Thus  whenever  contractors 
develop  a  town  sufficiently  they  may  have  to  carry 
on  their  trade  against  the  competition  of  hosts  of 
wholesale  (?)  travellers.  First  their  profits  are  cut 
down,  then  all  their  good  customers  are  lost,  then 
Manu.  Factors,  Ltd.,  are  very  angry  liecause  a 
contractor  does  not  send  them  good  orders  and  pay 
promptly.  When  the  weaker  contractors  are  re- 
duced to  a  helpless  condition  they  may  be  financed 
l)v  Manu.  Factors,  Ltd..  and  become  really  a  cover 
for  the  more  shady  transactions,  permitting  the 
w  iiolesale  practically  to  carry  on  an  extensive  retail 
trade. 

These  latter  points  apply  specially  to  the  agencies 
for  foreign  goods. 

To  meet  the  questions  raised  by  No.  0  the  con- 
tractors should  press  unitedly  for  a  fairer  definition 
of  an  electrical  staff.  What  is  really  wanted  is  to 
exclude  the  consumer    from    traffic    with    Messrs. 
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Manu.  Factors,  Ltd.  This  is  done  in  nearly  all  other 
respectable  trades;  why  not  in  the  electrical  in- 
dustry? And  a  large  consumer  should  not  be  bribed 
to  become  a  nominal  contractor  merely  to  secure 
trade  terms  for  his  own  requirements. 

~ .  Not  only  everv  plumber,  but  every  ironmonger, 
optician,  store,  and  fancy  goods  shop,  is  sedulously 
cultivated  by  the  electrical  travellers  of  Messrs. 
Manu.  Factors,  Ltd.,  lest  there  should  yet  remain 
a  small  field  for  the  business  of  the  retail  electrican. 

In  view  of  the  modern  growth  of  the  multiple  de- 
partment business  it  is  not  so  easy  to  suggest  a 
remedy  for  this.  A  remedy  can  be  found,  however, 
if  a  sense  of  fair  dealing  prevail. 

It  would  not  be  difficult  to  name  further  points  of 
conflict,  but  those  given  may  suffice.  The  electrical 
contractors,  maintaining  useful  local  businesses  with 
their  own  capital,  skill,  and  personal  effort,  are  like 
the  infantry  in  the  line.  They  are  essential  to  the 
successful  advance  of  the  electrical  industry.  There 
is  little  wisdom  in  turning  all  the  heavy  ordnance, 
tanks,  and  aeroplanes  of  the  electrical  army  into 
instruments  for  the  decimation  of  their  own  infantry. 

The  desire  of  the  author  of  this  article  is  to  see  -i 
united  industry  with  all  sections  working  together, 
each  in  its  own  sphere,  for  the  triumphant  progress 
of  applietl  electricit\ . 


WIRELESS     ARTILLERY-FIRE     CONTROL. 


The  most  imi»naDt  and  extensive  use  of  wiieless  apparatu.*  by 
the  Army  during  the  war  was  for  directing  artillery  tire  from 
aiiplaue.s.  Ca.pt.  G.  F.  GisAY  and  Lieut.  J.  W.  Eeed,  of  th© 
U.S..\.  Signal  Corps,  contribute  an  interesting  article  on  this 
subject  to  the  Electrical   World. 

When  the  U.S.  eotei'ed  the  war  the  type  of  transmitting 
set  chosen  for  the  major  part  of  the  work  for  this  senice 
\ised  an  alternator  mounted  on  the  wing  of  the  airplane 
and  driven  by  an  air  fan,  the  wireless  apparatus  being  of  the 
synchronous  gap  type.  This  fan  maintained  fairly  constant 
.speed  independent  of  the  velocity  of  the  aii-plane.  The  re- 
ceiving apparatus  used  a  double  "tuned  circuit  and  a  co'stal 
deteetor.  The  communication  provided  ■v\as  enthelv  one-way, 
the  airplane  carrying  a  transmitting  set  only  and  the  battery 
station  having  only  a  receiving  set.  The  circuit  used  is  of 
the  isynchronous  spark  type,  and  is  shown  in  detail  in  fig.  1. . 

~,^„  OSC/UAT/Olt 


Fig.  1.— Circuit  Diaguam  of  Tkaxsmittinq  Skt. 


The  generator  is  an  iiuiuctc)r  alternator,  self-excited.  The 
Westinghouse  design  has  the  foUowing  characteristics:  Dia- 
meter. 61  in.  (15.9  cm.l;  length  of  frame,  h%  in.  (13.6  cm.); 
weight,  11  lb.  (4.9  kg.);  output,  -335  volt-amp.  at  94  volts, 
'.K)0  cycle,s,  and  60  per  cent,  power  I'actoi-;  excitation,  0.4  amp. 
at  45" volts;  speed,  4,500  k.p.m. 

.\  pa.rticuJar  requirement  in  designing  this  generator  was 
that  it  .sliould  aJwavs  build  up  when  the  field  switch  was 
close<l.  It  was  found  that  occasionally  in  shutting  down  the 
set.  the  condenwr  discharged  baick  and  destroyed  the  residual 
magnetisation  of  the  machine.  The  comparatively  low  field 
voltage  also  led  to  occasional  failures  to  build  up  due  to  brush 
resistance.  The  use.  of  higher  field  voltage,  a  damper  winding 
around  the  field  poles,  aind  a  change  from  the  simple  A.c. 
winding  shown  in  fig.  2  (left)  to  the  split  windmg  shown_in 
detail  in  fig.  3  (right),  which  prevents  the  demagnetisation 
of  the  field  mentioned  above,  entirely  eliminated  the  failure 
to  build  up. 

The  wireless  apparatus,  with  the  exception  of  the  antenna 
variometer,  is  moimte<l  in  the  stream-line  casing  of  the  gene- 
ratf>r.  The  detail  development  work  and  the  production  of 
this  material  were  handled  principally  by  the  Inteniational 
Radio  Tcle.jriph  Co..  and  the  resulting  extremely  simple  and 
ingcniims  design  is  due  in  great  uieasiirc  to  its  chief  engineer, 
Mr.  F.  H.  Kxogei-. 


The  oonstruction  provides  for  a  number  of  spark  wheek, 
giving  the  following  spark  frequencies :  1,800,  1,275,  900,  600, 
and  4-50.  Nine  wave  lengths  are  provided  for,  and  by  vary- 
ing the  coupling  it  is  possible  to  reduce  the  output  current 
in  several  steps  tt)  a  minimum  of  approximateiy  one-fourtU 
of  the  maximiuij.  Under  normal  conditiond  the  current  iu 
the  antenna  is  approximately  2  amp. 

The  stream-line  casing,  -uhich  encloses  the  wheless  appara- 
tus ancl  provides  the  nece.ssaiT  stream-line  sha.l^e  for  the  gene- 
jator  mounted  in  the  air  stream,  is  paiticularly  notable  as  an 
example  of  the  possibilities  of  "duck  micarta."  It  is  16  in. 
(40.6  cm.)  long,  61  in.  (15.9  cm.)  in  diameter  at  its  open  end, 
has  walls  1/16-iu.  (1.5  mm.)  thick,  and  is  not  only  an  insu- 
lator, but  is  stronger  and  lighter  than  an  equivalent  alumi- 
nium casing.  The  surfaces  are  given  two  coats  of  baking 
varnish  to  prevent  absorption  of  moisture  or  surface  leakage. 

The  antenna  vai-iometer  is  used  for  tuning  the  antenna  to 
the  proper  wa.ve  length  (the  antenna  ammeter  is  mounted  in 


Fig,   2.— ^^■lKIXG   Of  I.NDUCTOR  ALTEKX.WOR  as   Or.Ktl.NAU.Y   MADE 
(left)  :    MeTHOU    ok    PrEVEKTING    DEMAGXEXISAriON 

01.'  Field   (right). 

the  same  case),  and  is  a  simple  helLx  of  copper  \\ue  \yound  ou 
a  bakelite  tube  and  provided  with  a.  suitable  trolley  for  .shon- 
circuiting  more  or  less  of  the  inductance.  This  d.nice  and 
the  keys,  antenna  reel  and  field  switch  are  the  only  part.-s 
of  the  appai-atus  that  must  be  mounted  within  reach  of  the 
operator. 

The  air  fan  which  supplies  the  power  for  driving  the  gene- 
rator has  been  considerably  developed.  The  siieed  of  an  air- 
plane is  variable,  and  a  fixed-blade  air  fan  varies  its  speed 
almost  in  direct  proportion.  Since  the  frequency  of  the  alter- 
nator detennines  the  note  of  the  spark,  and  as  this  note  is 
depended  on  to  enable  the  receiving  operator  to  read  the 
signals  through  vei-y  serious  interfexence,  there  was  extreme 
need  for  a  constant-speed  air  fan.  In  the  more  successful 
types  of  regulating  air  fans  the  principle  of  operation  is  to 
vary  the  pitch  of  the  blades  by  means  of  the  movement  of 
weighted  arms,  which  tend  to  move  in  ixjsponse  to  centrifugal 
force,  and  are  resti-ained  by  springs,  the  resultant  of  the  two 
<)pposing  forces  determining  the  angle  of  the  fan  blades  with 
the  line  of  flight,  and  consequently  the  ratio  of  air  speed  to 
si^eed  of  rotation.    The  weight  of  this  set  is  28  lb.  (12.7  kg.). 

The  antenna  system  on  an  airplane  generally  consists  of  a 
traDing  wire  having  a  niaximum  length  of  about  3CI0  ft.  (90 
m.).  the  "earth"  connection  being  furnished  by  the  metal 
paits  of  the  machine,  which  are  all  bonded  together. 

ITie  antenna  reel  has  a  simple  centrifugal  governor  which 
limits  the  speed  at  which  the  antenna  pays  out  and  prevents 
the  loss  of  the  antenna  due  to  carelessness.  It  also  is  pro- 
vided with  a  removable  bobbin,  so  that  a  spare  antenna  may 
be  carried  on  an  extia  bobbin  and  installed  if  needed. 

The  floor  insulator  through  which  the  antenna  wire  pa.sses, 
and  at  which  the  high-voltage  connection  to  the  wireless  appa- 
ratus is  made,  is  either  made  entirely  of  moulded  material 
or  of  micarta  tubing  having  a  siutable  flange  moulded  in 
place.  The  importance  of  careful  design  in  this  insulator  will 
be  appreciated  when  it  is  understood  that  the  high-frequency 
ix>tential  in  this  set  may  reach  30,000  volts. 

The  weight  used  at  the  end  of  the  antenna  wire  consists  of 
a  number  of  lead  "  beads  "  \  in.  (1.27  cm.)  m  diameter,  iu 
order  to  permit  of  a  new  antenna  being  installed  with  the 
airplane  in  flight,  the  new  weight  being  dropped  thi'ough  the 
opening  in  the  fairlead. 

The  antenna  wire  itself  is  a  braided  cable  made  up  of  16 
strands  No.  30  B.  &  S.  copper,  and  having  an  average  break- 
ing strength  of  60  lb.  (27  kg.). 

There  are  three  keys  for  each  set,  of  flame-proof  construc- 
tion and  having  very  heavy  knobs  and  levers  with  fairly  stitf 
springs,  since  they  "must  be  u<^d  by  men  wearing  heavy 
gloves,  and  include  a  small  incandescent  lamp  connect.ed  in 
parallel  with  the  contacts.  If  the  set  is  in  working  order, 
this  lamp  glows  when  the  key  is  not  depressed.  In  addition, 
the  lamp  sen'es  to  indicate  "to  the  pilot  when  the  observer 
is  transmittinc  and  -cicc  versa,  since  all  lamps  wink  when  any 
key  is  closed  The  various  circuit^s  are  ^\  ired  through  ai 
moulde<l  compound  distributing  box,  and  a  toggle-joint  switch 
is  used  for  the  field  circuit. 

The  receiving  set  is  generally  installed  in  the  neighbourhood 
of  its  a'rtiller>-  battery,  with  which  it  is  connected  by  wire 
telephone.  In  this  exposed  ix>sition  it  would  often  be  un- 
desira.l)le  to  supply  charged  storage  batteries  (hence  the  use 
of  vacuum-tube  detectors  and  amplifiei-s  was  impracticable), 
and  the  set  was  designed  to  u.se  crystal  detectors,  galena,  or 
silicon  lieing  generally  speiified.  The  circuit  used  is  shown 
in  fig.  3.    The  buzzer  i«  «o  connected  as  to  excite  the  antenna 
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circuit.  Tliis  reacts  on  tbe  calibrated  secondary,  so  that  the. 
operator  caa  adjust,  his  set  to  listen  for  a  sijinal  of  pre- 
determined wave  lensth  without  the  use  of  a  separate  wave 
meter  at  each  rexieiving  station. 

The  antenna  must  be  liight,  inconspicuous,  easily  erected  m 
a  short  time,  and  adaptable  to  a  variety  of  smToundincs  and 
local  comiitioiis.  In  general  the  design  used  is  a  CO-deg. 
"  V  "  compo-stvi  of  two  wires  100  ft.  (80  m.)  long,  and 
mounted  approximately  '20  ft.  (6  m.)  from  the  ground.  When 
tr<^s  or  buildings  are  not  available  masts  are  required.  These 
are  made  of  siwu<'e  or  pine  wood,  and  the  sections  are  joined 


PRinARY 
ANTENHA     VARtABie 
CCHOe/ISCR 
'iOfOUW 


8ub-station,  haa  recently  been  carried  out  by  the  General  Electric 
Co.,  Ltd..  for  the  Ilford  Urban  District  Council. 

The  supply  at  Ilford  is  a  direct-current  one,  and  before  the 
recent  extensions  was  provided  by  a  1,000-KW.  "  Wittou "  set, 
shown  in  the  background  in  fig.  1,  .and  by  other  "  Witton  " 
generators  installed  in  the  adjacent  engine  room. 

The  district  exteniicd  to  such  a  degree  that  it  was  found 
impracticable  to  lay  down  more  copper  for  feeders,  and  it  was, 
therefore,  necessary  to  consider  some  other  means  of  supplying  the 
outlying  districts.  This  question  liecame  acute  when  a  large 
Government  factory  in  the  neighbourhood  of  Chad  well  Heath 
demanded  a  supply  from  the  Ilford  mains,  and  it  was  then  decideil 
to  install  a  rotary  converter  at  the  power  house  to  supply  the  sub- 
station at  t>,600  volts,  three-phase,  50  cycles.     At  the  sub-station 


Fit;.    3.— C'lKCClT    Dl.^GKA.M 


by  a  socket  joint,  slightly  conical,  the  two  parts  being  made 
of  dis-similar  metal  to  prevent  rusting  together.  Simple  strain 
insulators  of  bakehte  mateml  and  light  guy  ropes  are  also 
provided. 

The  earth  connection  is  generally  a  woven  copper  mat  in 
direct  contact  with  the  earth.  In^  other  cases  an  insulated 
counterpoise  wire  stretched  along  the  ground  or  ground 
etakes  are  employed. 

Xoniial  service  for  this  combination  lequires  a  range  of 
communication  of  at  least  5  miles  (8  km.).  In  field  tests  the 
sets  here  described  have  operated  over  30  miles  (48  km.), 
while  w'ith  a  vacuum-tube  detector  at  the  receiving  station 
signals  have  been  received  Irom  this  transmitting  set  at  90 
mUes  (145  km.)  distance. 


A  ROTARY-CONVERTER  INSTALLATION 
AT  ILFORD. 

An  interesting  installation  of  converting  plant,  involving  the  use 
of  an  inverted  rotary  converter  with  step-up  transformer  at  the 
power  house  and  a  rotary  converter  supplying  direct  current  at  the 


Fig,  1.— 28u- 


Witton"  Rotaey  Converter  and 
IN  THB  Power  House.  Ilfoed  U. 


Flu.  2. — "Witton      Kutarv  Con\i;utkh  a.nd     -:,'Z^!:^. 

D.C.   SWITCHGEAK   IN    THE  SUB-STAIION. 

the  high-pressure  supply  is  converted  back  to  direct  current  for 
the  use  of  this  particular  firm,  as  well  as  for  the  district  In  general. 
A  contract  was  placed  with  the  General  Electric  Co.,  Ltd.,  for 
one  280-KW.  rotary  converter  complete  with  booster,  exciter,  and 
step-up  transformer,  together  with  the  necessary  switchgear  at 
the  power  house,  and  for  the  rotary  converter,  transformer,  and 
switchgear  at  the  sub-station. 

The  rotary  converter  at  the  power  house  is  of  the  "  Wittou  " 
standard  type  for  inverted  running,  and  starts  up  from  the  D.C. 
side  ;  when  working  off  a  180/520-volt  D.C.  circuit,  it  gives  an 
output  at  the  terminals  of  the  transformer  of  2o0  KW, 

The  high-pressure  switchgear  consists  of  a  G.E.C.  standard  boiler- 
plate cubicle  equipped  with  the  usual  G.E.C.  instruments,  as  will 
be  seen  on  reference  to  fig.  1.  The  D.C.  panel  is  of  standard  type. 
At  the  sub-station  the  three- 
phase  current  is  brought  in  by 
means  of  a  three-core  paper-in- 
sulated cable  direct  to  a  h.t. 
switch  cubicle  similar  to  that 
at  the  power  house,  and  thence 
through  a  step-do  wn  transformer 
to  the  rotary  converter.  This 
machine  is  similar  to  that  at  the 
power  house,  with  the  exception 
that  it  haa  no  exciter,  as  it  is  not 
arranged  for  inverted  running  ; 
but  it  is  fitted  with  a  starting 
motor  for  startinsr  up  from  the 
A.C.  side  on  the  self-synchronis- 
ins  method  devised  bythe  General 
Electric  Co.,  Ltd.  The  converter, 
which  is  shown  in  fig.  2,  supplies 
direct  current  at  480/r>20  volts  to 
the  network  through  the  switch- 
gear  seen  in  the  same  view.  This 
switchgear  is  a  typical  example 
of  a  plu^r  board,  and  was  con- 
structed specially  to  tlie  instruc- 
tionsof  Mr.A.  H.Shaw,M.I.E.E., 
M.I.Mech.E..  engineer  to  the 
Council,  who  kindly  nave  per- 
mission for  the  photographs  to 
be  taken  and  for  this  description 
to  be  published. 

In  addition  to  the  foregoing, 
the  General  Electric  Co.,  Ltd., 
has  received  a  contract  for 
further  extensions  at  the  Ilford 
Urban  District  Council  power 
house,  including  a  2,000-KW. 
Eraser  and  Chalmers  turbo-al- 
ternator. 1,000-K\v.  "Witton" 
rotary  converter,  transformers, 
five-panel  truck-type  u.T.switoh- 
board,  and  the  necessary  L.T, 
switchgear. 


H.T.  Switch  Cubicle 
D.C, 
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CORRESPONDENCE. 

Letttrt  received  hy  ua  after  5  P.M.  ON  Tuesday  camiot  appear  until 
the  following  week.  Corresj)ond«ntt  should  forward  their  communi- 
cations at  the  earliest  possible  »umwnt,  Jfo  letter  can  be  published 
unless  we  have  the  writer's  nume  and  address  in  our  possession. 

.Meters  for   Small   Currents. 

I  have  only  just  noticed  in  j"our  issue  of  November  vlSth 
la.3t;  a  letter  written  by  Mr.  E.  H.  Bajboux,  in  which  it  is 
contemded  that  the  coiumutator  type  of  ampere-hour  meter 
13  the  meter  "  pai'  excellence  "  for  small  currents.  While 
I  do  not  wish  to  enter  into  any  controversy  between  Mr. 
Barbour  and  Mr.  Stubbings  regarding  the  relative  merits  of 
the  mercury  and  commutator  types  of  motor  ampere-bom- 
metei's,  I  strongly  join  issue  with  anyone  who  contends  tha4; 
the  ampei'e-hour  motor  meter,  whether  it  be  mercury  or 
commutator  type,  is  the  meter  most  suitable  for  small  cur- 
rents. 

The  reafion  is  to  me  obvious,  inasmuch  as  the  makers,  in 
their  effort  to  reduce  the  losses  in  the  meter,  do  so  only 
at  the  saxalfice  of  low  starting  current.  When  it  is  con- 
sidered that  a  five-ampere  meter  having  a  full-load  drop 
of  one  volt  is  frequently  called  upon  to  register  the  amount 
(if  current  used  by  a.  io-watt  lamp,  it  can  hardly  be  wondered 
;it  that  the  meter  after  having  been  in  service  for  some  time 
refuses  to  start,  the  drop  across  its  commutator  being  only 
0.02  volt  on   a_  '330-volt  system. 

I  refer  especially  to  conditions  such  as  obtain  in  Australian 
country  towns,  where  public  supply  undertakings  are  in- 
stalled in  townships  of  200  and  300  "inhabitants,  and  where 
meters  cannot  receive  the  expert  and  constant  attention 
which  would  be  accorded  them  in  a  lai'ger  concern. 

I  have  had  very  considerable  experience  with  these  meters, 
and  have  come  to  the  conclusion  that  the  type  is  not  suitable 
for  small  consumers,  an  eleetrolytio  meter  being  the  only 
type  permissible. 

Gerald  B.  Liccolne, 

Melbourne,  March  IStfe,  1919. 


Fault  Localisinj^. 

On  looking  over  the  article  on  fault  localising  in  the 
Eeview  of  AprU  18th,  I  note  that  in  the  remarks  on  the 
Murray  loop  test,  the  contributor  jxyints  out  the  compUcar- 
tions  introduced  into  the  test  by  tlie  use  of  connecting  leads 
to  the  shde  wiie,  and  states  that  if  the  galvanometer  is  con- 
nected across  the  cable  ends  of  these  leads,  then  if  the  leads 
aie  of  equal  resistance  they  can  be  ignored,  as  they  do  not 
affect  the  balance  point.  A  little  reflection  will  show  that 
this  is  not  the  case ;  it  is  possible,  however,  to  allow  for  the 
leads  in  the  construction  of  the  bridge,  where  the  bridge 
consists  of  a  wire  stretched  along  a  scale;  then  if  this  same 
scale  is  used,  the  wiie  is  shortened  at  each  end  by  an 
amount,  which  will  leave  the  resistajice  of  the  shde  wire 
and  connecting  leads  the  same  as  that  of  the  shde  wire 
alone  before  making  the  alteration.  In  using  the  bridge. 
a.^ume  the  nare  to  be  of  the  original  length,  and  the  balance ' 
point  is  read  off  on  the  scale.  I  find  the  best  method  of 
finding  the  length  of  slide  wire  which  baa  the  same  resist- 
ance as  the  connecting  lead  is  by  passing  a  current  through 
tile  lead  and  shde  wire,  then  taking  the  drop  across  the 
lead ;  now  find  the  position  on  the  shde  wire  where  the 
drop  from  the  junction  of  lead  and  ■niie  is  the  same  as  tha.t 
of  the  lead.  The  lead  is  now  attached  to  the  slide  wire  at 
this  point,  and  the  other  end  is  treated  in  a  similar  manner. 
The  only  limitation  to  the  use  of  this  set  now  is  that  in  the 
event  of  a  fault  being  near  the  testing  station  it  may  not 
be  p<)s.5ible  to  get  a  balance  on  the  wire;  this  point  can  be 
found  by  pricking  through  the  insulation  of  the  lead  at 
various  points,  then  measure  carefully  the  length  of  lead  to 
this  fioint,  and  calculate  the  divirions  of  slide  wii-e  that 
this  length  is  equal  to;  it  is  well  worth  while  to  divide  up 
the  length  of  the  lead  into  as  many  divisions  as  were  cu*  off 
the  slide  wire,  bare  the  wire  ait  those  points,  and  tape  up. 

J.  F.  F.  Dalston. 

^**t.h,  April  22nd,  1919. 


1  >hoiild  Lke  to  draw  attention  to  the  fact  that  a  portion 
of  the  article  on  "  Fault  Localising  :  A  Few  Hints,"  by  H. 
Bujama,  appears  to  be  rather  misleading. 

There  is  no  doubt  that  the  resistances  of  leads  and  con- 
nections introduce  considerable  errors  if  they  are  included  in 
the  unknown  arms  of  the  bridge,  and  it  becomes  necessary 
to  use  a  formula,  for  correction,  especially  for  low-resistance 
cables. 

To  eliminate  this  trouble,  the  writer  suggests  including 
the.  reeistanoe  of  the  leads  in  the  ratio  arais.  and  claims 
that,  provided  the  leads  a.r«  of  equal  resistance,  tio  point 
of  balance  is  unaffected. 

In  the  first,  place,  it  is  not  good  pracfeioe  to  include  tern 
poran-  leads  and  connections  in  the  ratio  arms,  especially  if 
thf  latter  are  of  low  resistance. 

There  is  only  on«  possible  position  of  th»  slider  in  whick 
the  resistance  of  the  leads  will  have  no  effect  on  the  point 
of  balance,  and  that  is  when  it  is  exactlv  midway  bet^veen 
the  twQ  ends  of  the  alide  -nire.  thus  giving  a  one>-to-one  ra-tio. 


If,  however,  the  ratio  arms  o,  6  ai-e  unequal,  say  a/b  =  2, 
and  calhng  the  resistance  of  the  leads  d,  then,  according  to 
the  writer  (a  +  d)l(b  +  d)  =3  algo. 

It  is  obvious  that  this  equation  only  holds  good  when  a 
and  6  are  equal,  and.  furthennore,  the  greater  the  difterenca 
betw-een  a  and  6,  the  greater  will  be  the  error. 

This  difficulty  can  be  overcome  by  making  the  leads  to 
some  known  convenient  resistance,  and  commence  marking  at 
one  end  of  the  slide  wire  from  this  value  instead  of  from 
zero;  then  the  ratio  may  be  read  directly  in  terms  of  a  and  6. 


I 


^^ 


^^.XXW...^  ^  .  y^S^.VX  w  ■> 


In  the  figure  the  resistance  of  the  leads  is  represented  by 
five  scale  divisions  of  the  slide  wire,  and  the  numbering  of 
the  divisions  is  so  arranged  that  a  and  b  may  be  read 
dhectly.  This  method  has  the  disadvantage  of  placing  metals 
having  different  temperature  coefiicients  in  the  ratio  aims. 

.\.   E.   Undj.'down. 

London,   S.E.,  AprU.  23ri,  1919. 


Trouble  with  Magnetos. 

I  should  deem  it  a  great  favour  if  you  could  let  me  have, 
aid  your  "Correspondence"  Columns,  the  opinions  and  ex- 
periences of  any  of  your  readers  in  any  case  where  the 
"  make  "  of  magneto  on  an  internal-cxmibustion  engine  had 
any  relation  to  the  expended  h.p.  Of  com'se,  when  I  say 
"  make  "  of  the  magneto  I  mean  its  construction,  a,nd  I  pre- 
sume that  each  manufacturer's  article  must  give  a  different 
quality -of  spark. 

On  the  M.T.  Co..  where  I  at  present  aiu,  I  have  had  a 
deal  of  trouble  with  one  make  of  "bus"  particularly;  the 
trouble  started  thus :  The  lorry  was  originally  fitted  with  a 
Bosch  magneto;  this,  however,  one  day  bu  ke  down,  and, 
being  unable  to  get  spares  immediately,  I  had  to  put  on  an- 
other make  of  magneto,  it  being,  however,  a  dual  system, 
and  one  very  well  known  (though  not  Boseli).  -After  a  day 
or  two  on  the  road  the  drivers  complained  that  they  could 
not  get  up  hihs  without  switching  over  on  to  the  battery. 
The  magneto  was  taken  off  and  inspected,  and  was  found 
to  be  perfect,  and  was,  indeed,  put  on  another  lorrj',  where 
it  has  been  for  six  months.  Three  or  four  makes  of  mag- 
netos were  tried  on  the  offending  "  bus,"  but  all  to  no  avail; 
the  cx>mpiaint  was  still  the  same — "  She  won't  pull."  One 
day,  however,  along  comes  a  Bosch  magneto,  and  I  put  that 
on,  and  lo  and  behold  I  "  She's  as  good  as  ever." 

The  particular  engine  has  a  very  high  compression,  and 
the  plugs  are  on  the  sides  of  the  cylinders.  The  point  on 
the  stroke  when  the  spark  occurs  is  the  same  for  every 
magneto  fitted,  the  engine  itself  running  with  fixed  ignition, 
which,  if  I  remember  rightly,  is  7  deg.  before  dead  centre. 

I  have  had  this  experience  with  one  or  two  other  makes 
of  lorries,  but  it  was  never  so  pronounced  as  in  the  case  I 
mention.  I  should  very  much  like  to  know  if  any  of  your 
readers  have  experienced  the  same  difficulty,  and  iJE  any  can 
offer  an  explanation. 

Sparx. 

B.E.F.,  France,  April  21s«,  1919. 


Searchlight  Eqnipment  and  Operation. 

I  have  read  with  interest  the  article  in  this  week's  Blec- 
TKICAL  Eeview  bj;  Mr.  H.  M.  Goody  on  the  above  subject. 
There  is  one  point,  however,  which  is  either  incorrectly 
stated,  or  sta-ted  in  such  a  w-ay  as  to  be  misleading.  Mr. 
Cioody  states  that  a  number  of  rays  reflected  from ,  the  miiror 
are  divergent,  that  they  strike  the  side  of  the  barrel,  and  are 
reflected  thence  through  the  front  screen,  making  a  widel>' 
divergent  cone  of  light  apart  from  the  main  beam,  and  that 
concentric  rings  are  fitted  to  stop  all  but  the  parallel  ray.'s 
of  light.  Now  the  rays  from  the  mirror  are  unavoidably 
divergent,  the  divergence  depending  on  the  diameter  of  the 
crater  and  the  focal  length,  this,  however,  within  the  limits 
of  2i  deg.  to  3  deg.  is  an  advantage,  as  a  perfectly  parallel 
beam  would  be  only  the  diameter  of  the  mirror,  and  conse- 
quently too  small  to  find  a  target  with,  or  illuminate  suffi- 
cient of  it  to  be  of  use  should  it  happen  to  ^strike  one.  It 
wUl  be  seen,  therefore,  that  the  concentric  rmgs  are  not  to 
stop  the  divergent  rays  from  tha  mirror,  which  are  nec«ss«r>' 
to  efficient  working,  but  to  stop  the  widely  divergent  con« 
m«ntion«d  by  Mr.  Goody.  Thie  cone,  however,  is  not  from 
the  mirror  »t  all.  but  is  caused  by  direct  rays  from  the  nsga- 
tiva  carbon,  which  diverge  in  the  form  of  a  oon*.  the  out- 
sid«  adg«  of  wkich  is  a  \vf  dr»wB  from  tke  negativ*  ca.rbon 
tip  to  the  edge  of  the  fr«at  wi'bJot. 

'  tl,   \.  Chapman. 

FincWer.   Apri]  a-iffc.  1919 
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"  Roles  "  for  Electricity  Supply. 

Your  welccKme  notes  m  this  week's  Review  coui«  at  a 
tune  when  supply  authorities  are  going  etill  further  with 
theii-  rules,  regulations,  and  chaa-ges,  to  the  detriment  of 
progress;  we  give  a  few  instances: — 

The  Heniioii  Supply  Co.  lor  some  yeaa's  have  insisted  on 
heating  plugb  lieiug  purchased  from  them.  The  company 
Hre  contractors  in  the  full  sense  of  the  word ;  whUst  they  t«st 
.ind  pass  their  oonipetitora'  work,  tihey  ha.vo  the  privilege  of 
ivissing  their  own. 

The  company,  together  with  St.  Pancrae  (who  demand 
"Z"  fuses  orily),  Marvlebone,  Willesdem,  and  Hampstea<i, 
tiiat  we  are  aware  of,  although  the  restrictions  on  service 
mains  were  raised  on  .fanutiry  10th  last,  have  up  to  the  pre- 
,sent  time  made  and  do  now  make  unaiithorised  charges  for 
the  regulation  length  of  .service  main.  \Ville«len  have  during 
the  last  week  advi^-d  us  that  they  wiU  not  juake  any  charge 
in  future. 

We  would  reftT  you  to  a  letter  on  this  subject  written  by 
Mr.  Tweedy  Smith,  the  solicdtor  to  the  Electrical  Contractors' 
Association,  in  laet  month's  edition  of  the  Electrical  Con- 
tractor. 

These  charges  range  from  ^5  to  £20,  and  the  consumer 
peys  or  gets  no  supply. 

Watson  Marsh  &  Co.   (Hampstead),  Ltd. 

London,  N.W.,  April  -ISth,  1919. 


w;hen  allowed  to  oontinue  uncorrected,  tend  to  cause  preju- 
dice in  inany  people's  minds  against  indirect  lighting — a  form 
of  lighting  which,  when  proi>orly  designed,  gives  a  most 
agreeable,  effective,  and  satisfactory  illuniJnating  result. 

F.  W.  Willcox. 
Ixvndon,  B.C..  .IpriJ  -ISth.  1919. 

[ N\e  refer  to  thiie  matter  in  a  leaderette.— Eds.  Elkc.  Rev.  ] 


The  Southampton  Appointment. 

When  one's  diegust  has  somewhat  subsidexl  after  reading 
the  Mayor  of  Southampton's  explanation  in  connection  with 
the  suggested  appointment  of  Mr.  H.  S.  Ellis,  of  South 
Shields,  one  begins  to  seriously  consider  how  much  this  mode 
of  procedure  is  in  vogue,  and  how  many  similar  appointment.s 
have  been  made,  and  afterwards  advertised  in  the  "usual 
manner,"  with  the  usual  warning,  "Any  canvassing  of  the 
Committee  will  be  deiemed  a  disqualification " !  One  can 
almost  discern  a  smirk  of  conacious  rectitude  on  the  adver- 
tiser's lips  as  he  delivers  himself  of  this  final  adjuration. 
Seriously,  Sir,  if  electrical  engineers  are  to  uphold  the  high 
prestige  which  their  profession  enjoys,  I  suggest  that  the  only  • 
course  for  the  I.E.E.  to  follow  is  to  immediately  declare  a- 
boycott  on  Southampton,  until  such  time  as  those  responsible 
for  "  creating  this  precedent  "  are  replaced  by  men  of  in- 
tegrity and  honour. 

No  Influence. 

April  28th.  1919.     

The  Lighting  of  Pusey  House  Chapel,  O.xford,  and  of  the 
Institution  of  Civil  Engineers'  Lecture  Room. 

I  note  with  interest  articles  and  letters  in  your  April  11th 
issue  on  the  above.  On  page  401  of  the  April  11th  issue,  the 
lighting  of  Pusey  House  Chapel,  Oxford,  is  described. 
This  article  contains  a  statement  of  the  efficiency  of  the  light- 
ing installation  whilch  calls  for  comment.  Tables  are  given 
showing  the  hghting  efficiency  as  expressed  in  watts  per 
sq.  ft.  It  should  be  clear  to  anyone  that  such  values  mean 
ncithing,  given  a.s  they  are,  without  any  staitement  of  the 
illumination  intensity.  .\n  expression  of  the  efficiency  of 
lighting  must  state  the  foot-candle  intensity  per  watt  per 
.50.  ft.,  or  in  simpler  form  the  lumens  per  watt.  In  brief, 
any  data  purporting  to  give  the  efficiency  of  a  lighting  in- 
stallation must  take  into  consideration  something  more  than 
energy  exi>ended  per  sq.  ft.  One  might  give  any  figures  one 
liked  for  the  w'atts  expended  per  sq.  ft.,  as  long  as  the  degree 
of  lighting  inten.'aty  was  not  stated.  This  ix)int  appears  to 
be  totally  Hi.sregarded  in  the  article  in  que^stion,  and  is  a 
serious  omi!?.sion.  invalidating  .ns  it  does  the  data  given,  and 
the  conclusions  or  claims  put  forth  for  the  work. 

I  would  also  comment  on  the  editoiial  note  made  to  Mr. 
O.  E.  Moore's  letter  on  page  405  of  the  April  11th  issue.  Mr. 
Moore's  letter  calls  attention  to  the  scientific  lighting  of 
the  House  of  Commons  by  skylight  efl'ect  from  luminous 
panels  in  the  ceiling  of  the  roian.  Your  .editorial  comments 
remark  as  to  the  po.«.sibility  of  being  "  too  scientific,"  and 
you  instance  the  di.sappointing  results  obtained  in  the  hghting 
■  f  the  lecture  room  of  the  Institution  of  Civil  Engineers. 
This  is  an  unfortunate  installation  to  put  forward  as  a  sample 
of  illuminating  engineeiing.  as  it  is  certainly  not  a  good 
example.  The  trouble  in  this  ca.se  is  that  too  much  has 
been  attempted  with  too  little.  The  lecture  room  in  this 
in,?titution  is  a  very  long  and  wide  room,  and  an  attonpt  has 
ht>en  made  to  light  it  with  lamps  placed  behind  the  cornice 
around  the  room.  The  result  fails  because  it  is  not  po.ssible 
to  Uluminate  a.  room  having  the  length  and  breadth  of  this 
lecture  room  by  cornice  lighting.  Cornice  lighting  can  only 
lie  .'juecessful  where  the  width  and  length  of  a  room_  doe's 
not  exceed  a  given  "maximum.  -    .  ' 

The  def^ts  of  the  liphtirig  of  the' Civil  En giriceirs'  lecture 
room  could  be  corre^'ted.  and  the  indirect  lighting  rri.nrfe  a 
perfect  thins  of" its  kind  bv  the  injtaillpt'on  ol  a  few- indirect 
fittincs,  of  suitable  ^m>  a.nd  tvpe,  suspended  from  the  ceiHng, 
fhorehv-siippI^mentiBS  the  insufficient  .cornice 'lighting,' in 
tt"^  rnrin  nr  central  portic-n  of  the  room. 

It  is  iinf'-rtnnnte  that  the  Tn=i:itution  of  Civil  Endneers  has 
repealed  the  fme  unsunce.^sfnl  fr^rm  of  installation  as  had 
beer,  tr'H  at  the  Institntjon  cf  Electrical  Engineers'  lexjtur© 
re-cm      Pnrb  h.^d   c:iample«!.   which   f.aii  bv   t'h«ir  in^uffi'-i''nrv. 


The  E.P.E.A.  Award. 

.Mr.  Connaught  T.  Smitli's  renjarks  on  the  above  award  in 
your  issue  of  the  ioth  inst.  caused  me  considerable  surprist. 
and  I  sincerely  hope  that  there  are  not  many  underta.kmg.' 
whoNe  technicsil  .staffs  ha.ve  eo  far  retiedved  ".siiec-'Us  pro 
jiiiscs  "  only. 

I  recommend  youi"  cor lospon dent  to  get  into  touch  with 
Mr.  I'\aniday  Proctor,  The  Exchange,  Bristol,  who  generally 
know.s  all  that  is  worth  knowing  on  this  and  otiier  matters 
cioncerning  tlic  wcllare  of  our  iudu.stry,  when  no  doubt  he 
will  find  that  the  underbiking  he  is  concerned  with  is  in  a. 
veiy  small  and  imeu viable  minority. 

So  far  as  this  imdei-takmg  is  concertied  the  committee 
carried  out  the  tenns  of  the  award  to  the  letter  immediately 
the  ana  1x1  was  given. 

R.   Sidwell. 

Bath  Corporation  Electricity  Works,  .4priJ  QStli.  1919. 

1  am  certain  many  engineers  are  being  forcibly  brought  to 
the  saiine  conclusion  as  Mr.  Comnaught  T.  Smith  when  con- 
sddering  the  attitude  of  the  above  association.  It  is  with 
regret  that  one  hais  to  bring  censure  uixm  the  union  which 
has  such  excellent  principles  and  intentions,  but  up  to  the 
pre.sent  very  little  has  been  done  to  make  tie-se  intentions 
beiiir  fniit.  iwid  to  place  the  members  on  a,  financial  ba«is  in 
aci-ordance   with   their  professional   responsibihties. 

I'romiisesi  have  been  made  from  the  time  of  its  inauguration. 
but  wliat  are  wanted  are  not  pi'omises,  but  definite  action 
and  results. 

The  ba^ac-nate  question  has  been  on  the  agenda  for  months 
ajiil  .still  months  ixiss  without  the  faintest  hope  of  a  settle- 
iiieufi.  and  when  this  time  arrives,  where  are  the  mandator>' 
jfowers  to  compel  the  councils  and  employers  to  pay  tho 
agi-eed  rates''  The  same  ttxxuble  will  arise  over  this,  as 
ocx.'urred  over  the  belated  20  per  cent.  -I-  £90  bonus,  which 
apparently  has  not  been  settled  in  Mr.  Smith's  case. 

When  one  considers  these  facts,  one  comes  to  the  conclusion 
that  there  is  obviously  something  wrong  with  the  methods 
of  an  association  which  can  only  bring  about  a  bonus,  so 
many  months  after  a  bonus  was  justified.  I  do  not  know 
w-here  many  central  station  engineers  would  have  been  (finan- 
i;iaUy),  but  for  the  action  of  the  non-technical  unions  in  tlie 
maitter  of  bonuses,  for  in  many  case.s  staff  engineers  for- 
timately.  participated  in  these. 

There  undoubtedly  seems  to  be  a  want  of  system ,  ability  to 
negot.iate,  or  strength  of  mind  when  important  matters,  like 
tlie  above,  are  being  dealt  with. 

I  think  central-station  engineers  know  what  councils  do 
with  their  employes  (both  technical  and  non -technical) — 
nothing,  until  pressure  is  applied. 

It  IS  absolutely  no  good  attending  a  conference  of  coun- 
cillors and  chief  engineers  with  kid  gloves  on,  t(S  discuss  basic 
rates  or  bonuses;  one  has  to  go  prepared  to  fight  and  to  fight 
with  a  firm  hand. 

The  feeling  at  the  high  court  of  justice  (mjusti'ce?)  is  that 
the  E.P.E.A.  members  are  a  ver>'  decent  set  of  fellows,  and 
woidd  never   think  of  doing  anything  drastic. 

They  will  remain  so  if  they  are  treaited  fairly,  but  I  think 
my  brother  enginei?rs  will  agree  that  patience  can  be  tried 
too  long. 

Nil  Desperandum. 

London.   X..   .ipril  'Xth.   1910. 


A  Demand  Better  than  100  per  cent.  Load  Factor. 

The  hope  of  very  genei'al  adoption  of  electrical  heating  and 
cooking  apparatus  will  be  difficult  to  realise  unless  we  strive 
to  popularise  the  apphoation  of  thermal  -storage. 

It  is  difficult  to  understand  why  tho  importance  of  cultivat- 
ing tho  watei-  heating  load  is  not  better  appreciated  by 
managers  of  supply  undertakings  v\nth,  pei-haps,  the  solitary 
exception  in  tliis  cxiuntry  of  Mr.  Boll,  of  Hammersmith,  who 
es.s!iyod  useful  pioneer  woi"k  with  his  thermal  apparatus, 
wliich  was  handicapped  by  being  manufactured  on  too  com- 
plicated and  expen.?ive  lines,  and  by  claiming  for  it  more 
than  it  was  pi-acticable.  to  achieve. 

If  we  consider  the  case  of  a  .small  household  of  four  per- 
sons, who  are  already  in  the  habit  of  avading  themselves  od' 
the  public  baths,  then  a  daily  supjdy  of  ten  gallons  of  wa.ter 
.at  150  deg.  Fahr.  wOl  be  amply  sufficient  for  that  household. 
If  the  tank.,  .sink,  and, -lavatory  Uasin  are  *»  located  as  to 
minimise  heat  losses  fi'om  pipes,  then  it  is  ixxssilile  to  get. 
this  hc(t  water  supply  with  a,  1813-watt  heating  element  in 
the. ten-gallon  lagged  tank,  on  the  assumption  that  it  is  left 
in  circuit  for  22  hours  per.  diem,  And  cut  out  by  means  of  a 
time  switch  at  the  peak  period.  Cost:  Is.  2d.  per  week- at 
(ISd.  per  unit.        -  .' 

This  would  surely  be  a  highly  desirable  load  to  cultivate, 
and  when  the  industrial  clas.ses  have  learnt  to  appreciste  the 
convenience  and  economy  of  a  supply  of  electrically  heo.ted 
vater.  then  the  system  will  extend,  and  a  very  important 
'liaii'-'i-   in   the  cb.arnct.er  .-vf  the  load  rurro  will  resull. 
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Water  for  tea  and  cooking  would  b©  drawn  from  tie  hot 
supply  and  boiled-  up  on  the  electric  stove,  which  latter 
and  the  oven  may  also  involve  the  principle  of  thexmal  stor- 
a.ge.  but  of  this,  more  anon.  In  the  mea.ntime,  I  would  liko 
to  learn  the  \'iews  of  supply  authorities  a.s  to  the  axlvk«inbilii  v 
of  encx>ura(jing  a  demand  tiat  would  be  better  than  llXt  p<M- 
cent,  load  tactor.    I  mean  an  off-peak  demand. 

C.   Orme   Bastian, 

Ix>ndon.  \V..  April  -mh.  1919. 


COAL     CONSERVATION. 


Is  his  third  Cantor  lecture  on  this  subject  at  the  EoYAr. 
Society  of  Arts  on  March  24th,  Prof.  W.  A.  Bone,  F.R.S.. 
>l..dt  with  the  question  of  power  .supply  in  relation  to 
■  liemes  of  recon.'.-tniction.  He  said  that  in  the.  opinion  ol 
many  competent  judges,  the- question  ot  increasing  and  ro- 
.irganifing  the  .supply  of  power  for  indust-iial  purposes  wti.s 
"lie  of  the  most  irai>i>rtant  problems  which  the  country  would 
h:ue  to  undertake  during  the  coming  decade  ot  reconstruc- 
ts.n.  It.  might  bo  expected  that  those  who  were  alive  in 
J93(.t  would  sfi.  ill  operation  a  compiehensive  scheme  of 
public  ixiwer  .-upply  and  distribution  on  co-operative  lines, 
i^j  organised  and  administered  that  everv'  power  user  in  the 
rountry  \^ouId  have  the  right  to  participatfe,  according  to  the 
raagnituile  of  his  r':'quirements,  on  the.  same  terms  and 
c-onditions  as  all  others.  Important  industrial  and  .social 
consexjuences  would  foUow.  There  was  installed  throughout 
the  United  Kingdom  between  10  and  ^o  million  h.p.  .Accord- 
ing to  the  1907  Census  of  Production,  of  the  total  capacity 
o[  prime  movers,  26  per  cent,  was  associated  with  electrical 
plant,  and  about  two-thirds  of  tJiis  waa  engaged  in  public 
utility  services.  In  tha/t  year  public  utility  servioes  were 
practica-Uy  all  electric,  whereby  power  was  generated  ct)- 
operatively.  and  the  average  load  factor  was  only  about  16 
'  per  cent.  The  individualistic  basis  upon  which  practically- 
tiie  whole  of  the  mechanical  power  was  generated  in  this 
country  during  the  19th  century,  was  the  outcome  of  the 
natural  limitations  under  which  the  steaai  engine  and  the 
boiler  laboured  unless  associated  with  the  dynamo,  which 
^^"as  invented  much  later  than  the  steam  engine.  It  was  the 
invention  and  development  of  the  djTiamo  and  electric  motor 
that  made  it  possible,  at  the  beginning  of  the  twentieth 
century,  to  oraanise  big  public  power  schemes  on  the  prin- 
ciple tha.t  the  power  required  in  a.  given  industrial  area 
.should  be  generated  where  it  could  be  most  economically 
produced. 

If  it  were  agreed  that  power  was  inoet  efficiently  applied 
to   industry    through    the    medium    ot   electricity,    then   un- 
doubtedly there  were  grea.t  advantaees  t.<>  be  gaine<i   in   the 
-   way  of  cheap  production   by   the  co-oix>ration  of  consumers 
.  with    properly    organised    electric    power   schemes    n[)oiatins 
over   large   industrial   areas.     No   other   country   in  Europe 
was  so  well  adapted  as  our  own  for  such  co-operative  schemes, 
liecause    of    the    compactness    of    our   industrial    axeas,    the 
densities   of   their    jwpulation,    and    their    proximity    to  the 
.-oalfieJds.    If  all  the  manufacturers  in  such  areas  were  linked 
.    up  with  a  few  large  and  efficient  power  stations,  instead  of 
having  their  own   independent  and   inefficient   power  plant, 
and  supposing  the  electricity  supply  authority  purchased  the 
.    surplus   gas,   waste   heat,   and   exhaust   steam    from  its  cils- 
tomers,  and  converted  it  into  electrioitv,  it  was  fairly  obvious 
that_  greater  economies   would   be   achieved    than   would    be 
possible  under  any  purely  individualistic  scheme. 

Everyone  was  agreed  that  our  colo.ssal  war  debt  could 
only  be  paid  off  by  vastly  increasing  the  productivity  of 
labour,  and  it  was  only  by  increasing  the  amount  of  power 
used  per  worker  that  the  net  output  of  the  individual  worker 
could  be  increased.  By  net  output  he  meant  the  value  added 
by  the  worker  to  the  material  he  operated  upon,  i.e..  the 
selhng  value  at  the  factory  minus  the  cost  of  the  material 
used.  Clearly  the  worker  could  not  be  paid  more  in  wages 
than  a  certain  proportion  of  the  value  he  added  to  the 
materials,  and  if  he  already  received  a  fair  proportion,  he 
had  no  ju.stifiable  ground  for  demanding  more  unless  or 
until  he  increased  his  net  output.  Hence  it  followed  that 
it  net  output,  and  consequently  wages,  were  both  to  be 
increased,  more  power  per  worker  must  be  emploved  in 
industry. 

There  could  be  no  doubt  that  before  the  war  power  wag 
sen  era  ted  very  inefficiently  in  this  countrv.  lliere  were 
grounds  for  belie-snng  that  the  .consumption  of  fuel  was  not 
less  than  6  lb.  per  b.h.p.,  and  that  meant  that  on  the  average 
we  were  only  utilising  about  i  per  cent,  of  the  avafla.ble 
"nergy  m  the  coal  burned,  the  other  96  per  cent,  being 
"'?^<"'<-  That  alone  oucht  to  mak?  us  profotmdJv  dissatisfied 
'^}^^  present   system.     He  had  always  beh'eved  that  in 

^ne  long  run  the  principle  of  co-operative  power  produofeion 
in  a  densely  populated  industrial  rountrv  like  oars  would 
hccome  the  .ircepted  custom,   and   if  th.it  principle   wns  ar- 


ceipted,  there  seemed  to  be  no  other  really  effective  way  of 
putting  it  into  operation  except  through  the  medivim  of 
electricity.  If  he  wanted  heat,  except  for  very  special 
purposes,  he  would  certainly  use  gas,  but  for  power  for  in- 
dustrial purposes  he  w-ould  certainly  use  electricity.  For 
heating  purposes  electricity  must  be  ruled  out.  He  said  this 
to  show  that  he  was  noit  an  advocate  of  electricity  ae  a 
panacea,  for  everything. 

The  production  of  power  was  becoming  more  and  more  a 
spei-ialised  process.  When  co;il  was  being  burned  on  a  large 
scale,  for  si)ecial  purposes,  there  was  a  science  of  combustion 
and  of  heat  transmission,  a  very  complicated  science,  and  they 
must  train  up  men  who  would  make  it  their  business  to 
study  the  thing  specially.  Further,  the  most  economical 
generation  of  powei'  was  only  possible  with  larger  units  and 
a.  better  and  more  economical  load  tactor  than  most  individual 
establishment's  oould  employ.  In  large  power  stations, 
equipped  with  the  largest  and  most  modexn  unite,  super- 
intended by  specially  tramed  fuel  and  power  engineers,  it 
was  jKissible  to  burn  under  the  boilers  with  good  average 
results,  inferior  grades  of  coal.  whilBt  the  recovery  of  by- 
products would  be  more  fea-sible  in  connection  with  such 
st.ations  than  with  small  private  plant.  If  by  this  means 
an  efficiency  of  only  10  per  cent,  was  got  out  of  the  fuel,  that, 
was  better  than  leaving  it  at  the  pit  never  to  be  used  at 
all.  That  was  a  point  which  the  critics  of  the  recommendar 
tions  of  the  Coal  Conservation  Sub-Committee  overlooked. 
They  seemed  to  assume  that  the  beet  steam  coal  was  going 
to  be  used  in  these  power  stations.  On  the  contrary,  a  fuel 
would  be  used  which  but  for  such  a,  schenie  would  never 
be  used  at  all,  and  in  that  way  it  would  facilitate  the  export 
of  the  best  coal,  which  was  necessai-y  having  regard  to  our 
oreaA  foreign  debt.  The  next  point  was  that  co-operative 
electrical  power  production  would  facilitate  the  development 
of  rural  industries,  and  greatly  asedst  small  manufacturers. 
Further,  cheap  electrical  power  throughout  the  countrj-  would 
mean  that  an  electric  motor  would  become  part  of  the  equip- 
ment of  every  house,  a  great  boon  to  overworked  housewives, 
and  one  which  was  bound  to  have  important  social  conse- 
quences. He  was  not  kioking  at  this  matter  from  the  narrow* 
point  of  view  of  the  exponent  oif  ^as  or  the  exponent  of 
electricity,  but  from  the  broad  point  of  view  of  public 
policy. 

Having  outlined  the  proposals  of  th«  Coal  Oonservatnor 
Sub-Comraittee,  Prof.  Bone  discnf<sed  thn  cholc*  of  prime 
movers.  During  recent  years  euch  great  advance.^  had  been 
made  in  the  development  of  the  st«am  turbine  that  it  had 
for  the  time  being  out-distanoed  the  gas  engine  as  a  power- 
.station  machine,  except  for  small  units  of,  say,  300  b.h.p. 
capacity.  Fr'->ra  the  point  of  view  of  thermal  efficiency,  there 
was  little  to  choose,  the  figure  in  both  cases  being  about  20 
per  cent.,  when  both  were  working  under  the  best  conditions, 
hut  from  the  point  of  view  of  the  size  of  units,  the  turbine 
had  shot  far  ahcod  Af  its  rival.  On  the  other  hand,  for 
comparatively  small  UDits,  where  the  load  factor  wa,s  unifoiToly 
high  and  not  subject  to  abrupt  variations,  the  ga«  engine 
had  certain  .Tdvantages.  The  choice  between  the  two  types, 
however,  would  not  turn  on  purely  thermal  considerations, 

.    hut,  on  other  equally  important  factors.  _      _       

The  pubhc  seemed  to  ha^•e  run  .away  with  the  idea,  that 
it  was  proposed  to  put  up  generating  stations  near  the. 
rolheries.  That  was  not  stated  in  the  report,  and  it  was 
not  necessarily  so.  It  all  depended  on  the  circumstances. 
It  might  be  advisable  to  put  the  power  station  at  the  colliery, 
or  in  another  place  where  there  were  better  facUities  for 
condensing  water.  If  a,  low-grade  cla.ss  of  com]  was  to  bo 
used  which  would  not  stand  transportation,  that  would  be 
a  reason  for  going  to  the  colliery,  but  the  position  of  the 
power  stations  was  a  matter  which  must  be  decided  according 
to  local  circumstances.  .\n  adequate  supply  of  condensation 
water  was  most  unportant,  and  a  good  many  power  stations 
had  been  crippled  because  that  had  not  been  taken  into 
account. 

He  thought  there  had  been  some  misunderstanding  on  this 
matter.  Prof.  Cobb,  in  an  article  in  the  Edinburgh  Review, 
and  Sir  Dugald  Clerk,  in  his  paper  at  the  Royal  Society  of 
.\rts.  the  previous  week,  said  that  the  best  electric  power 
st.ation  w.is  working  with  an  efficiency  of  only  13  per  cent. 
Something  better  than  that  could  be  shown.  One  of  the 
large  power  stations  in  this  country  working  on  an  inferior 
grade  of  coal  of  10, -500  b.th.d.  per  pound,  had  a  coal  con- 
sumption corresponding  to  19, -500  b.th.d.  per  Kw.-hour  sent 
out  from  the  station.  That  gave  an  efficiency  of  17J  per  cent. 
He  was  also  infonned  that  in  a  large  super-station  now  in 
course  of  erection  in  the  country',  and  which  would  probably 
be  in  operation  by  the  end  of  the  present  year,  no  more  than 
16.000  B.TH.r.  would  be  expended  per  KW.-hour  sent  out, 
which  would  give  an  efficiency  of  20  per  cent. 

Some  of  the  criticisms  of  the  recommendations  of  the  Goal 
Conservation  Sub-Committee  seemed  to  suggest  that  the 
members  of  tie  committee  wero  mesmerised  by  some  rnflu- 
«noe  and  fell  dbwn  before  electricity.  I«  the  criticisms  which 
he  had  seen,  the  most  important  considerations  had  not  been 
referred  to.  The  conaiderations  which  determin^  tie 
opinions  of  the  sub-committee,  aaad  certcinly  his  own,  were 
purely  scientific  and  «conomic.  Those  and  thos*  alc«o 
enabled  him  to  mai«  up  his  mind  to  b«come  a,  signatorv  to 
the  principles  in  the  report.  He  hoped  the  country  would 
take  up  this  m.itter.  and  have  it  cnm'erl  out  on  comprehensive 
lines. 
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THE     LABORATORY     AND     THE     WORKSHOP. 

At  the  annual  j^'cneiaJ  meeting  of  the  Lnstitute  of  Metals, 
on  March  -26111,  Or.  \V.  E.  Barclay  discussed  die  relationship 
between  the  laboratory  and  the  workshop.  He  pointed  out 
that  since  the  bboratory  was  a  "place  wheie  soienUlic  ex- 
periments were  carried  out,"  and  every  branch  of  human 
mdustrv  fundamentally  w^as  '•  apphed  "  science,  the  ultmiate 
basis  of  both  laboratory  and  woikshop  was  the  same,  ihe 
keyword  as  to  their  relationship  was  theiofore,  "  co-openi- 
tion  "  Essentiallv  they  had  the  same  principles  of  opejatJon 
and  the  s;ime  objects  of  accompUshnient.  The  scientist  in 
the  laboi-atorv,  the  workman  m  the  workshop,  equally  relied 
on  the  iuimutabilitv  of  the  laws  of  nature,  chemical  or  physi- 
cal To  the  woi-kuian  this  was  not  always  clear,  but  in  pouit 
of  fact  he  also,  like  the  scientist,  was  something  of  a  m^ithe^ 
matician,  a  chemist,  a  physicist,  and  a  geologist,  though 
rarely  realising  the  fact.  .\nd  the  objects  of  both  laboialoi-j- 
and  workshop  were,  or  should  be,  the  production  of  that 
which  should  be  of  son.dc*  to  the  community.  They  were 
both  links  in  the  chain  binding  organised  communities  ol 
men  and  women  together,  and  making  possible  our  modern 
civilisation.  Only  when  all  the  implications  of  this  wer« 
fully  understood   could  both  be  efficient. 

In  industrial  practice  this  should  be  the  ideal.  Ihe  woi-ks 
laboratory  would  then  be  continuoudy  reinforcing  the  works 
foundries,  shops,  miUs,  and  plant.  The  laboratory  should 
eiamine  not  onlv  all  incoming  and  outgomg  materials  used 
or  produced,  but  also  the  efficiency  of  works  processes  and 
methods,  and  should  study  the  human  factor  m  industry, 
iseeking  always  to  render  workshop  life  less  irksome,  it 
should  further  act  as  the  works  intelligence  depaxtmentr- 
ftver  on  the  alert  for  new  discovenes,  tapping  all  .sources  ol 
experience  and  knowledge,  and  endeavoming  to  apply  thesi' 
to  the   particular  industrv  in  which  it  was  concerned. 

The  laborator\-  staff  should  always  include  an  engineer  or 
a.  scientist  with  considerable  engineering  knowledge.  Too 
often  it  w^a.s  considered  to  be  the  domain  of  the  chemist  alone ; 
yet  every  branch  of  applied  science  should  be  its  concern. 
Above  all,  however,  it  should  setek  to  establish  the  com- 
pletest  svmpathv  with  the  skilled  workman.  Often  he  w_a.s 
a  severe  "critic  of  the  laboratory,  but  let  the  spirit  of  helpful 
criticism  on  both  sides  be  encouraged,  and  the  scientist  would 
often  learn  as  much  as  he  could  tea,ch. 

Labour  was  going  to  take  a  much  more  proniment  part  in 
the  management  of  industry  than  before  the  wax.  _  Thi.s 
WQuld  be  a  movement  m  the  right  direction,  if  this  spirit  of 
cooperation  in  respect  of  the  scientific  progress  of  industry 
was  developed,  and  the  scientific  staff  of  the  works-  could 
■accomplish  much  by  the  exercise  of  tact  and  judgment.  Th<-. 
secret  of  success  in  handling  .men  vias  to  get  them  to  take 
an  intelligent  interest  in  their  job.  ,      ,,  j      , 

'  '  The  author  believed  that  sooner  or  later  we  should  develop 
on  these  lines— in  spite  of  the  dark  outlook  that  sometmies' 
a,ppeared,  as  we  read  and  heard  of  stiikes  and  syndicalist 
movements,  and  general  industrial  unrest.  After  all  tho 
world  would  go  on,  and  the  continuance  of  hfe  depended 
upon  the  continuance  of  production ;  wars  or  no  wars,  re- 
volutions and  counter-revolutions  notwithstanding,  we  must 
hammer  out  some  svstem  for  the  carrying-on  of  industry. 

The  young  technical  man  of  to-day  had  a  great  life  before 
"him.  It  would  mean  work,  hard  work,  but  it  would  mean 
living  and  not  rusting.  And  experience  showed  that  the 
jov  of  life  lav  in  the  full  use  of  it. 

"DeaUng  with  "  The  Scope  of  the  Works  Laboratory,  Mr. 
F.  C.  A.  H.  Lantsberry,  M.Sc,  said  that  the  future,  indus- 
trial pro.sperity  and  commercial  supremacy  of  our  whole  Em- 
pire depended  to  a  very  large  extent  upon  the  application 
of  science  to  industry.  Now  there  was  a  desire  on  the  part 
of  manufacturers  to  possess  laboratories  with  an  efficient 
staff  and  there  was  the  will  to  .succeed  on  the  part  of  the 
staff.  So  long  as  the  two  could  adopt  the  light  attitude 
towards  each  other,  success  was  assured.  Right  from  the 
outset  the  laboratorv  staff  should  recognise  that  the  works 
vnas  not  a  philantkropic  institution.  The  success  of  a  labora.- 
tory  depended  upon  its  being  able  to  turn  its  activities  and 
accumulated  knowledge  into  money,  and  was  not  in  any  war 
proportional  to  the  product  of  the  numl>er  of  chemical 
'estimations  and  the  number  of  mechanical  tests  it  could  do 
in  a  specified  time.  The  manufacturer,  on  his  ^art,  must  be 
imbued  with  the  right  scientific  spirit,  and  must  be  pre- 
pared to  take  the  laboratory  into  his  fullest  confidence.  It 
must  be  recognised  that  the  task  set  was  a  most  complex  and 
difficult  one.  and  one  which  was  not  rendered  simpler  tiy 
the  fact  that  its  activities  were  bound  to  meet  with  a  certain 
amount  of  opposition  born  of  prejudice.  The  scientific  worker 
must  be  given  a  status  which  was  at  least  equal  to  that  of 
the  barrister,  lawyer,  or  doctor.  .And.  after  all.  why  should 
it-not-  be  so.  for  was  not  his  training  as  rigorous?  The 
"■manufacturer  must  recognise  that  to  the  scientific  worker  a 
knowledge  «P  chemiKtry.  physics,  the  principles  of  «nginee!- 
"iilg.  mathematics,  metallurgy,  drawing,  geology,  and  modcrr 
■tSnan'ages  -a^ere  .ibsohitely  essential.  Was  the  man  who  had 
iko  intellect  and  patience  t«  acquire  a  knowladgp  of  thas^ 
■snbjects  to  be  treated  lightly?  The  success  of  a  laboratoTT 
•depecded  an:  1"'  Possession  of  a.  proper  eqnipment. /rhu-b 
rndiided  an  ample  number  of  properly  trained  scientjfir 
'  workers;  '2'1  mu*-ual  eiietence  of  the  right  attitude  of  mind 
h^wePD  thp  work^;  and  the  laboratory,  and  fSl  complete'  rr.r 
fidr--    -'■■''    •'^' -^hr-^--  o^.7.■.-i^n'-<^  of  the  manftgement 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 

AND  PLANT. 

Readers  art  imyited  to  suhnit  particulars  of  new  or  improved 
devices  and  apparatvi,  which  mill  be  published  if  considered  of 
tufiicient  interest. 

Hart   Starter  and   Lighting   Battery. 

The  Hart  Accumulator  Co.,  Ltd..  Stratfoi-d,  London,  have 
introduced  a  starter  and  hghting  battery,  type  "  M.S.L.," 
which  is  interchangeable  with  the  starter  batteries  fitted  in 
most  American  motor-cars,  and  is  specially  designed  to  dis- 
charge at  very  high  rates  without  injury,  while  the  intemai 
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Fig.  1.— Hart 


M.S.L."  T\PE  6-voLT  Starter  and  Lighting 
Battery. 


resistance  is  very  low.  .\  "  ghost  "  view  of  one  of  theiae 
batteries  is  given  in  fig.  1.  from  which  it  will  be  seen  that 
the  outer  wooden  case  is  fitted  with  convenient  handles;  tho 
cells  are  contained  in  strong  ebonite  boxes.  These  batteries 
:uie  made  in  two  "sizes,  giving  G  and  12  volts  respectively. 

"  Xcel  "  Heating  Apparatus. 

.\  large  company  which  has  been  engaged  on  munition 
work  duiing  the  war  has  turned  its  attention  to  the  manu- 
facture of  electric  he;iting  and  cooking  apparatus,  which  will 
be  of  entirely  British  manufacture.  It  is  its  intention  first 
to  specialise  in  the  popular  table  lines,  previously  imported 
from  abroad,  and  the  iron  liere  illustrated  is  the  first  article 
put  on  the  market.  This  iron  is  said  to  be  of  the  highest 
finish,  and  to  have  many  excellent  points,  amongst  them 
being  a  replaceable  element,  .special  connector  with  insulated 


I 


AND  Parts. 


rod,    taking    up  the   slack  in    flexible,    permanent   stajid   al 

back.   &c.  .,,    ,      ,  J       ii,„ 

The  products  of  the  company  wiU  be  known  under  the 
trade  name  of  "Xcel,"  and  tho  whole  of  the  output  will  be 
marketed  by  the  following  firms,  to  whom  all  inquinee 
should  be  addressed  :  — 

Bend's  Electric,  Ltd.,  86,   Newman   Street,  W. 

Downs  &  Davies,  1-3,  Stanley  Street,  Liverpool. 

Drake  &  Gorham,  Ltd.,  67,  Ijong  Acre,  W.C. 

Siemens  Bros.  Dynamo  Works,  Ltd,.  89,  -Upper  Thames 
Street.  E.G.  ^         ■„     ■,    tt, /, 

SunBlectrical  Oo..  T.t.d..  11R.  Ohanng  Gross  Pond.  W.O. 


Priority  Qoses  Down.— The    Priority   D«partmant.   d 

he  Mlnistrv  of  MtmitionB  ie  bsinff  closed,  and  Lient..Ool.  A-  H. 
Burgoyne,  M.P.,  has  relinquished  the  Iposition  of  ContrwUar  of  tie 
department. 
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BUSINESS  NOTES. 


Export  Licences. — It  is  officiallj  announced  that  His 
Majesty's  Cusslomg  have  now  been  instrncted  that  all  export 
licences  are  to  be  considered  as  of  unrestricted  validity,  even 
though  a  time  limit  for  shipment  may  be  stipulated  therein. 

Fire. — About  £1,000  damage  was  caused  by  fire  at  the 
electric  ligrht  power  house  at  Tarvit,  near  Cupar.  Fife.  The  plant 
was  totally  destroyed. 

Non-Ferrous  MetallndnstryAct. — Additions  to  the  listof 

licences  granted  under  this  Act  appear  in  the  London  Gazette  for 
April  25th  and  2:ith. 

Britisli  Transport  Cliarges.— The  Traders'  Traffic  Con- 
ference of  Birmingham  has  addressed  a  letter  to  the  Prime 
Minister,  the  President  of  the  Board  of  Trade,  the  Home  Secretary. 
Mr.  Bonar  Law.  and  Sir  Eric  Geddes.  urging  the  seriousness  of  a 
statement  made  by  Mr.  Bonar  L^aw,  on  March  23rd,  from  which  it 
appeared  that  the  Government  contemplated  a  general  increase  in 
the  rates  charged  by  the  railway  companies  for  the  conveyance  of 
merchandise  over  their  lines.  Members  of  the  Conference  view 
with  grave  apprehension  the  possibility  of  any  increase  in  the 
already  high  charges  for  transport  which  exist  in  this  country.  It 
is  generally  admitted  that  these  charges  are  substantially  higher 
than  those  operating  in  competing  countries,  and  one  of  the  urgent 
needs  of  to-day.  if  the  commerce  of  this  country  is  to  be  successful 
and  unemployment  is  to  be  avoided,  is  not  higher,  but  lower  rates, 
and  more  efficient  service.  The  letter  says  ; — "  If  British  manu- 
facturers are  to  be  enabled  to  exist,  if  unemployment  is  to  be 
avoided,  and  the  iiow  of  exports,  on  which  the  solvency  of  this 
country  must  largely  depend,  is  to  be  maintained,  it  is  confidently 
submitted  that  much  more  sympathetic  consideration  in  the  matter 
of  transport  will  be  required.  .  .  .  It  is  felt  that  any  increase 
in  transport  charges  at  the  present  time  could  only  prove  dis- 
astrous, not  only  to  manufacturers  by  limiting  output,  and  to  the 
industrial  population  by  creating  unemployment,  but  also  to  the 
railways  themselves  by  preventing,  at  least,  any  increase  in  traffic, 
from  which  source  the  railways  might  primarily  look  for  increased 
revenue."  The  letter  further  asks  for  an  assurance  that  if  any 
increase  of  rates  is  contemplated,  the  traders  shall  have  an  oppor- 
tunity of  being  heard  as  to  the  effect  of  such  iucrea-ses.  before  any 
decision  ie  arrived  at. 

Business    Representation   in    Russia. — A  considerable 

nlimber  of  merchants  and  business  representatives  who  formerly 
lived  in  Russia  are  at  the  present  time  in  the  United  Kingdom, 
owing  to  the  actions  of  the  Bolsheviks.  As  a  considerable  part  of 
the  former  Russian  Empire  is  now  available  for  trade,  it  may  be 
that  firms  in  this  coimtry  would  be  glad  to  take  advantage  of  the 
present  exceptional  opportunity  of  obtaining  the  services  of  these 
men,  who  are  especially  well  qualified  to  open  up  trade  with  Russia. 
The  Department  of  Overseas  Trade  would  be  glad  to  hear  from 
any  firm  that  desires  to  be  brought  into  touch  with  the  persons 
referred  to,  either  immediately  or  later  on,  when  trading  in  a  more 
general  way  can  be  conducted  with  Russia.  Inquiries  should  be 
addressed  to  the  Russian  and  Scandinavian  Section,  Sunderland 
House,  Cnrzon  Street,  May  fair,  W.  1. — Board  of  Trade  Journal. 

-Trade   Openings   in    Italy.— The  British  Chamber   of 

Commerce  for  Italy  (Inc.)  has  issued  from  its  headquarters  at  Genoa 
a  new  list  of  openings  for  British  articles  in  Italian  markets  : — 

No.  1,662.— Tortona  merchant,  handling  iron,  steel,  metals  and  engineering 
articles,  seeks  connections  with  British  minufactarers  and  shippers. 

No.  1,668— Exofiicer  (Engineer),  at  Comigliano  (Genoa),  seeks  coniiections 
with  British  firms  interested  in  the  exportation  o(  industrial  machinery  in 
general. 

No.  1,673. — Genoa  engineer  requires  agency  for  metals,  electrical  machinery, 
machine  tools,  Ac. 

No.  1,676. — Spezia  depositary  agents  wish  to  representimanufacturers  of  iron, 
steel,  metals,  machine  tools. 

No.  1,679.— -Genoa  commission  agent  has  openings  for  chemicals,  steel, 
engineering  articles,  lubricants,  paraffin.  &c. 

No.  1,680. — Engineer  at  Florence  seelvs  agencies  for  electrical  material  and 
machinery.  #» 

No.  1,6^. — Agent  at  Bari  has  openings  for  machine  tools,  metals,  Ac.  " 

No.  I,ti90. — Commission  at  Genoa  agent  is  interested  in  engineering  articles 
in  general,  boiler  valves  and  cocks,  pumps,  agricultural  machinery. 

No.  1,694. — Turin  engineer  seeks  agency  for  electrical  sundries. 

No.  1.698.— Mechanical  engineer  at  Cagliari  (Sardinia)  would  accept  agency 
for  cast-ii»n  and  steel  water-pipes,  boiler  tubes,  galvanised  water  and  gas 
pipes. 

No.  1,704.— Old  established  firm  at  Genoa  would  handle,  for  their  own  a/c  and 
on  commission,  electric  and  hydraulic  material,  engineering  articles. 

No.  1,717. — Party  at  Novi  Ligure  inquires'for  addresses  of  mantlfacturers  of 
telephonic  apparatus. 

No.  1,720.— Party  at  Turin  would  handle,  both  on  commission  and  for  own 
a/c,  electric  materials,  &c. 

No.  1.730.- Merchant  at  Naples  would  import  on  commission,  and  for  own 
a/c,  electric  articles. 

Welfare  Worlt.— The  Phcentx  Dynamo  ilAxrFACTURixR 

Co..  Ltd..  have  taken  a  lease  of  Grange  Farm  Estate,  which  is  close 
to  their  works  on  Bradford  Moor,  with  a  view  to  having  it  laid  out 
as  playing  fields  and  recreation  grounds,  and  the  farm  buildings  are 
to  be  adapted  for  use  as  a  social  club.  The  estate  is  henceforth  to  be 
known  as  "Phanix  Park."  An  annual  income  of  about  £800  per 
year  is  as-sured,  and  the  scheme  is  under  the  management  of 
Miss  Matthias,  the  works  welfare  superintendent. 

Coventry  Teciinical  College  Scheme.— It  was  stated  at 

Coventry  City  Council  that  the  new  technical  college  would 
probably  cost  £160,000.  and  that  local  manufacturers  were 
likely  to  contribute  £."jO.OOO.— T/i*  Tim»». 


Works  Dimier.-^The  workmen  of  Messss.  FEBGi?9oa, 
Pajlin.  Ltd.,  recently  arranged  i  dinner  at  the  Wheataheaf  HoteL 
Manchester,  to  which  they  invited  the  staff  manasement.  The 
gathering  was  highly  successful  in  bringing  omployers  and  employ^ 
closer  together,  and  making  for  a  better  understanding  between 
them.  The  chair  was  occupied  by  Mr.  W.  J.  Freeman  (works),  who 
in  the  course  of  an  interesting  speech  appealed  to  both  workmen 
and  management  for  tolerance.  Mr.  S.  Ferguson  (managing 
director)  replied,  and  pointed  out  that  in  the  great  majority  of 
cases  the  interests  of  both  employOs  and  employers  were  identical, 
and  signified  the  willingness  of  the  management  to  have  the  full 
co-operation  of  the  workmen  in  the  discussion  of  all  questions  in 
which  they  were  directly  interested.  The  musical  part  of  the 
programme  terminated  with  the  singing  of  "  Auld  Lang  Syne." 

Catalogues   Wanted. — The    Waerington  Electrical 

Co..  Ltd..  of  s2,  Sankey  Street,  Warrington,  ask  us  to  repeat  their 
invitation  to  manufacturers  to  send  catalogues,  as  only  three  have 
been  received. 

Export   Restrictions. — The   London    Gazette   for  April 

25th  contains  particulars  of  relaxations  in  export  restrictions. 

British    Trade-Mark    Applications.— Below  we  give  a 

summary  of  the  recent  applications  for  British  trade-marks  in 
respect  of  materials  and  productions  connected  with  the  electrical 
industries  : — 

Britmac.  Xo.  385.67S.  Class  13.  Electrical  fittings  and 
accessories.  C.  H.  Parsons.  Ltd.,  151i.  High  Street,  Bordesley. 
Birmingham.     October  17th,  1918. 

Glovrit.  No.  387  907.  Class  8.  Electric  cables.  W.  T.  Glover 
and  Co.,  Ltd.,  Trafford  Park.  Manchester.     January  2Sth.  1919. 

Orbit.  No.  387,346.  Class  8.  Electric  batteries  (medical). 
The  Orbit  Electrical  Co..  Ltd..  2,  Coleman  Street,  London,  E.C. 
January  6th,  1919. 

Namco.  No.  387.115.  Class  13.  Sparking  plugs.  Isaac  E. 
Walton,  trading  as  the  Northern  Automatic  Machine  Co..  Byre 
Lane.  High  West  Street.  Gateshead.     December  23rd.  191S. 

Sunco  (lettering  and  design).  No.  "387.061.  Class  S.  Electrical 
fittings  and  accessories,  but  not  including  cables  for  electrical 
purposes,  dry  cells,  or  similar  goods.  The  Sun  Electrical  Co.,  Ltd., 
Neal  Street.  Long  Acre,  London,  W.C.     December  20th,  1918. 

C  G  C  C  (four  C's  in  leaf  design).  No.  388,225.  Class  S.  Rubber- 
insulated  electric  cables.  Callender's  Cable  and  Construction  Co.. 
Ltd.,  Hamilton  House.  Victoria  Embankment,  London,  E.C. 
February  11th.  1919. 

Velikoid.  No.  386,518.  Class  ■  50.  Electrical  insulating 
materials ;  insulators,  and  insulating  electrical  fittings.  Mr. 
Charles  W.  C.  Bate.  Daw  Bank  Works.  Wellington  Road  South, 
Stockport.     December  4th.  1918. 

New  French  Electrical  Companies.^There  has  been  formed 

at  Lyons,  the  Ateliers  de  Constructions  Electriques  des  Lyon  et  du 
Dauphine  with  a  capital  of  6.00U.000  fr.  The  company  embodies 
the  old-established  firm  of  A.  Grammont. 

The  Societe  Anonyme  des  Etablissements  Galey  Frerea.  is  the 
style  of  a  new  company  formed  at  Paris,  with  2,000,000  fr. 
capital,  with  the  object  of  carrying  out  electric  installations. 

Etablissements  Dubray  et  Lucas  is  another  new  Parisian  concern, 
with  a  capital  of  600,000  fr.,  whose  scope  is  the  general  applica- 
tion of  electricity. 

Imports  into  Holland.— It  is  stated  that  lestrictious 
on  the  import  into  Holland  of  overseas  goods  are  rescinded,  so 
that  the  Netherlands  Oversea  Trust  has  received  authority  to  grant 
licences  for  unlimited  supplies  of  all  goods  except  war  material. 
Dutch  firms  which  have  hitherto  been  on  the  black  list  will  enjoy 
the  same  facilities  for  the  import  of  oversea  goods  as  all  other 
firms. 

Belgian    Industries. — Mr.   Herbert  Samuel    has    been 

appointed  by  the  British  Government  as  a  Special  Commissioner  in 
connection  with  the  reconstruction  of  Belgian  industries.  He  has 
a  staff  which  includes  several  technical  experts,  and  he  proceeded 
to  Belgium  last  week.  The  address  of  the  British  Commission 
over  there  will  be  30,  Boulevard  de  Waterloo.  Brussels,  but  in 
London  correspondence  should  be  addressed  to  the  Belgian  Section 
of  the  Department  of  Overseas  Trade.  India  House,  Kingsway. 
W.C.  2. 

Lodge  Fume  and   Dust  Recovery  Plant.— The  Lodge 

Fume  Deposit  Co..  Ltd,  of  Birmingham,  is  going  through  the 
form  of  liquidation,  (Mr.  C.  B.  Fiin',  of  Temple  Row,  Birmingham, 
is  liquidator)  in  order  that  the  present  business  may  be  acquired 
by  a  new  company  which  is  in  course  of  formation,  to  be 
called  "The  Lodge  Fume  Co.,  Ltd."  The  object  of  the  formation 
of  this  new  company  is  to  meet  the  increasing  demand  for  the  fume 
and  dust-recovery  plants  manufactured  by  the  company,  and  to 
develop  the  business  on  a  larger  scale.  The  new  company,  which 
will  be  a  private  one  with  a  capital  of  £100,000  in  £1  shares,  will 
take  over  all  the  assets  and  liabilities  of  the  old  company,  and  the 
management  will  be  identically  the  same  as  at  present, 

G.E.C.  Sports  Club  Resumes.- A  fairly  large  perceutagt 
of  the  staff  of  the  General  Electric  Co.,  Ltd,,  having  been 
demobilised,  it  has  been  decided  that  the  Sports  Club  shall  now  be 
revived,  A  ground  has  been  secured  at  White  Hart  Lane, 
Tottenham.  The  club  will  be  pleased  to  hear  from  any  of  their 
old  friends  who  are  desirous  of  fixing  up  games  for  cricket  or 
football.  Communications  regarding  cricket  should  be  addressca 
to  Mr.  H.  O.  Joseph,  and  for  football  to  Jlr.  H.  P.  Wells,  at  67, 
Quacn  Victoria  Strest,  London,  E.C.  4. 
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The  Swiss   Electrical  Machinery  Industry. — A  review 

oi  &wi5S  trade  m  lyii,  oy  ihe  LJiitea  Suites  LousuJ  at  ti*6el, 
^ivos  some  mtiarestm^  iteaus  ot  Dews  regarcUng  electnca. 
j.w-uviaei  during  ic-it  penod  Ihe  demujja  lor  eiettncai 
iua<:um€jry  ana  equipment  was  heavy  tluoughout  tlie  yeai 
Aj  tne  u^  ol  gas  ^^a^  cut  to  less  tuan  liail  ul  the  normal 
needs,  and  woou  and  coal  were  scarce  and  aeai';  eliwts  were 
made  in  pnvate  Uomes  and  m  mausuiai  plants  to  repdace 
neat  and  power  with  eiectricitj  Kaw  materiais  e5petiaii> 
eiecu'olytii.  copper,  could  not  oe  had  in  iumcieut  ijuantitieo 
lo  meet  the  aemand,  and  prices  rose  to  man\  times  the 
normal,  i^aa'ge  electricai  maclimes  could  not  bt?  dold  ur 
deiivered  wittioui  (jovernment  iJermils.  Klectrical  msuJa.- 
iions,  especially  higU-tensioii  msulations,  were  m  demand. 
lUeso  were  manulactuiecl  and  sold  pioniably  m  tlie  district 
and  also  exported  to  l^lance  and  itaiy.  A  new  industiy  tor 
manulactmiug  electric  heaters  was  established,  and  was  able 
tlnougliout  tlie  year  to  dispose  of  its  product.  This  heatmg 
a.pparatas  is  constnicted  oi  composite  stone,  with  insido 
wuing,  and  heals  durmg  the  night  al  a  low  current  rati-. 
'Ihe  mdustriahsmg  ol  the  aiiiall  viITages  has  created  a  hca\  \ 
demand  tor  smaU  motors.  In  almost  every  village  in  ihu-. 
district  theJ'o  is  some  kiud  of  factory  which  gives  emplo\  - 
jiient  to  the  inhabitants  between  the  crop  seasons.  Somo  ul 
the  machine  factories  in  the  Basel  district  built  to  till  war 
orders  were  compelled  to  close,  as  nearly  ail  orders  fur 
ammunition  were  completed,  and  but  few  contracts  weic 
renewed.  The  high  i>nces  demanded  by  Germany  for  ii'on, 
i)egmnmg  August  is-t,  1917,  ciutailed  the  prohts  cm  machinery 
c-ontrac-ted  for  before  that  time.  The  advance  over  former 
prices  for  iron  deUvenes  alter  August  ist  was  £3  10&.  i>er 
.short  ton,  and  prices  contmued  to  riso  until  Sept^uljer, 
when  an  agiccmont  was  entered  into  stabilising  them.  Imui 
the  be-gmning  of  the  war  to  Septembei',  1917,  iron  of  ail 
kinds  advanced  from  700  to  bOU  per  cent.  Heavy  conMruL- 
tion  and  the  eiecti'ifying  of  railways  %\ere  hindered  by  thc-e 
advanced  prices. 

Technical  Men  for  Canada's  Future  Development. — An 

a-ppeal  lor  co-operation  m  assisting  returned  technical  men 
was  made  by  Mr.  Fiuser  Keith,  secretai-y  of  the  Knginceiing 
institute  of  Canada,  at  the  ^Montreal  electrical  luncheon  on 
March  19th.  During  the  next  ten  years,  said  iir.  iveith, 
Canada,  would  witness  the  greatest  industrial  eciixiusion  m 
the  history  ul  the  world.  This  would  involve  the  development 
of  her  natural  resources,  and  the  connecting  hiik  between 
theae  resom'ces  and  their  conversion  into  national  \Nealth 
wari  the  technical  man.  Every  advancement  had  been  made 
by  the  solution  ol  some  technical  problem.  Besides  her 
wonderful  natm-al  resources,  one  of  the  greatest  ai,sets  that 
Canada  possessed  wa,s  the  technical  man,  a  fact  which  waa 
not  generally  recognised.  Technical  men  would  be  needed 
as  never  betore.  Ihere  was,  however,  a  very  serious  danger 
confronting  the  country.  The  war-  had  di-ained  the  universi- 
lios  and  technical  schools  of  some  of  the  \ery  best  men,  and 
the  danger  was  iu  connection  with  the  return  ol  the.se  men. 
if  they  were  not  assisted  in  the  matter  of  tindiug  suitahle 
positions  the  technical  knowledge  gained  before  the  war 
would  be  lost.  The  co-openition  of  the  Federal  Government 
and  the  various  technical  associations  had  been  asJied  with 
a  view  to  solving  the  problem.  It  was  absolutely  necessary 
.  that  some  scheme  should  be  devised  whereby  the  technical 
men  should  be  estabUshed  in  civil  life.  Between  3,000  anil 
4,000  technical  men  had  gone  overseas,  aud  the  country  owt-il 
these  men  everything  that  wa.s  ix>ssible  iu  the  way  ol  u«>sibi- 
ing  them  to  secm-e  suitable  positions.  He  asked  the  co-oipera- 
tion  of  those  present  to  this  end.  It  «as  agreed  that  the 
Committee  of  the  luncheon  should  aj>sist  in  the  way  snggested 
by  Mr.  Keith. — Caimdian  Rlectrical  News. 

Canadian  Mission  in  London. — The  Canadian  Mission, 
which  has  recently  been  estabUshed  in  London  at  1,  Regent 
Street,  S.W.  1,  by  the  Doiuinion  Government,  wa.s  con 
slituted  by  an  oj-dei-  of  the  Canadian  Privy  Councd  in  Novem- 
ber, 1918.  and  Mr.  Lloyd  Hai-ris  was  appointed  chaii-man  ol 
the  Mis.'don.  Mr.  Harris  is  a  Canadian  busmosa  man  whr. 
has  a  wide  knowledge  of  the  new  industrial  Canada,  which  is 
one  of  the  products  of  the  Great  War.  He  rendered  in- 
valuable service  to  the  Dominion  and  to  the  AlUed  cause  a* 
head  of  the  Canadian  War  Mission  iu  Washington,  and  u 
was  at  the  personal  request  of  Sir  Robert  Borden,  th<> 
Canadian  Premier,  that  he  consented  to  undertake  his  pre- 
sent dutie.s.    The  objects  of  the  Mission  are  briefly  :  — 

(aj  Iho  serious  tonnage  position  arising  out  of  the  war,  coupl.-d  with  tin- 
numerous  rcstri(;tlons  put  ^R  force,  both  in  the  United  Kinjjdont  and  in 
Canada,  on  import  and  export  trade,  tended,  to  sever  num«-ous  old  eonnex:- 
tions  which  had  existed  for  gepcrations  between  the  Mother  Countr>  and  th.- 
Dodniniori.  it  is  one  of  the  duties  of  the  Mission  to  study  the  qu 
first-hand,    and    to   devise   the    means    of    re-establishing   the    traditions 

l6)  A  greiTit  work  of  reconstruction  and  reorganisation  must  be  un 
in  Europe  during  the  next  few  years  in  order  to  rejjair  the  devasr.itin 
ol  the  war.  Raw  materials,  &c.,  will  be  necessary  for  this  work,  at 
articles  r=^uired  can  be  obtained  from  Canada.  The  Mission  hopps  b 
of  ne^riations  with  the  Governments  ol  the  countries  concerned  l 
arrawgements  tor  the  injpply  of  such  goods  to  the  advantage  of  all 
iawlvfi.  It  is,  further,  considering  how  by  a  system  of  credits  to  assist  the 
Governments   in  purchasing    the    materials. 

If)  The  Mission  is  con\-inced  that  the  re-settlement  of  Etjrope  is  largel> 
dep-indent  on  sufficient  supplies  tjf  food  being  available  and  distribution  being 
properly   organised. 

In  addition  to  foodstuffs  of  evervi  description,  Canada  has 
availa,ble  for  expon  :  antomobiles  and  other  vehicles,  gasolme 
launches,  aluminium,  c-alcium  carbide,  asbestos,  iron  and 
wt-iel    iiianiifa-cturwu.    copper,    nickel,    coal,    and    agricultural 


implements.  Canada  seeks,  above  all  things,  to  develop  a 
laager  interchange  of  trade  with  the  Mother  Covintry,.  and, 
indeed,  with  ail  parts  of  the  Empire,  Canada  has  large 
loarkets  to  offer  British  manufacturers,  for  she  is  a  large 
buyer.  Canada,  too,  foels  that  she  can  supply  to  this  country 
iq^any  of  the  materiais  and  manufactures  which  formerly  were  ' 
bought  by  Britain  from  the  Central  Powei-s.  The  Mission 
personnel  mcludes  besides  Mr.  Lloyd  Harris,  several  other 
prominent  Canadian  business  men  who  are  well  acquainted 
with  the  present  mdustrial  and  economic  position  in  Canada. 
They  will  at  all  times  be  wiUing  to  advise  persons  in  the 
United  Kingdom  deairoua  of  obtaining  information  with 
regard  to  Canadian  trade. 

Output  of  Iron  and  Steel. — The  following  statement  as , 
to  production  of  iron  aud  steel  in  the  United  Kingdom  is  issued  by 
the  Ministrv  of  Munitions,  beinfr  the  weekly  average  in  tons  during 
ilureh  —   ■ 

Pi..-Ikos.  Tons. 

lleiuatile :  Output  (11,000 

Fnmaces  in  blast  lOa 

Basic:  Output       ..     .M.OOO 

Furnaces  in  blast si 

l\iuiidi7,  forge,  and  other  qualities; — 

Output 30,000  ' 

Furnaces  in  blast 9M 

.Mloys :  Output 5,000 

Furnaces  in  blast  12 

'lotal  pig-iron  :  Output 156,000 

l^uniaces  in  blast      . .         295 

Steel  ingots  and  castings;  March  weekly  average,  174,000  tons. 

The  Black   Lists  Withdrawn.— The  Allied  and  Asso- 
ciated Governments  decided  that  as  from  midnijrht,  April  28th-21ith, , 
all   black  lists  published  by  them  of  firms  and  persons  should   be- 
withdrawn,  and  that  all  disabilities  attaching:  to  trade  and   com- 
munication  with   firms  or  persons  on  such   lists  should   cea.se  to, 
operate.     The  Governments  referred  to  reserve  therifrht  to  re-intro-  M 
duce  all  or  any  of  such  lists  should  such  action  become  nei;e.ssary.      W 

It  is  stated  that,  in  view  of  the  suspension  of  restrictions  on 
exports  from  the  L'nited  Kingdom  to  firms  appearing  on  the 
statutory  list  and  to  certain  other  firms  in  neutral  countries  aji-ainst 
which  warning-.^  have  been  issued  in  the  past,  it  will  not  \k 
necessary  until  further  notice  for  firms  in  this  country  to  consult 
the  War  Trade  Intelligence  Department  <«noerninK  firms  abroad 
with  which  they  wish  to  trade. 

It  is  further  reported  in  the  Press  that  the  announcement  on  tlu- 
subject  of  trade  with  the  left  bank  of  the  Rhine,  issued  by  the 
Boarti  of  Trade  on  March  Uth,  is  now  cancelled.  It  will  uo 
longer  be  necessary  for  exporters  to  obtain  licences  from  tin 
Export  Licence  Department  before  shipping  to  the  territories  un 
the  left  bank  ot  the  Rhine,  in  the  occupation  of  the  Associated 
Governments,  goods  other  than  those  included  in  Lists  A  and  B  of 
prohibited  exports. 

Unemployment :   An  Appeal   to   Employers. — We  com- 
mend to  the  Serious  c<jnsideration  of  all  firms  who  are  in  want  ol 
workers  of  any  kind,  the   important  appeal  that  has  t)een  issued  by 
Sir  Robert  S.  Home,  Minister  of  Labour.     They  are  asked  to  notify 
their  requireitients  of  labour,  skilled  and  unskilled,  to  the  employ- 
ment exchanges,  and  also,  as  far  as  possible,  to  advise  the  exchanges      i 
well   in  advance  of  intentions  to  ilischarire  labour  where  any  con-  ■ 
siderable  numlters  are  involvetl.     The  exchanges,  as  the  medium  of  ■ 
payment   ot  out-of-work  donation,  have  knowledge  of  the  classes 
and  numbers  of  workpeople  awaiting  employment  in  the  district  in 
which  they  serve,  and  are  able  also  to  introduce  labour  from  other 
districts  when  the  necessity  arises.     It  is  of  the  utmost  importance 
that  the  Government  should  be   kept  informed  of  the  extent  to  ; 
which  employment    is   increasing   or   decreasing  in  each  area,   in 
order  that,  with  the  assistance  of  the  local  Advisory  Committees 
lOnneited  with  each  exchange,  preparations  may  be  made  for  the 
absorption  of  surplus  labour. 

Exports  to  China. — With  reference  to  the  lists  of  firms 
mentioned  here  periodically  for  some  time  past,  it  is  now  announcsed 
that  exports  to  China  and  Siaiu  may  be  consigned  to  any  person  or 
firm  in  China  and  Siam  respectively. 

Sweden  and  the  Black  Lists. — A  Reuter  dispatch  from 

Sweden  retards  the  general  satisfaction  with  which  business  men 
in  Stockholm  received  the  announcement  of  the  abolition  of  all 
the  Allied  Black  Lists. 

Sterling  Footballers. — The  Sterling  Telephone  Electric. 
Co.,  Ltd..  Lady  Footballers  finished  the  season  by  a  victory  over 
Messrs.  Hoffmann's  Ladies  at  Chelmsford.  For  the  second  season 
they  have  not  suffered  a  reverse,  and  have  the  following  remarkable 
record  : — 

, GualB. ■ 

Played.  Won.  Drawn.  Lost.  For.  Against. 

■Hi  M  -i  a  -201  14 

This  season  they  have  only  had  four  goals  scored  against  them,  and 
three  of  these  were  scored  by  the  R.A.F..  Horncburch. 

The  Sterling  Gents  have  also  had  a  good  season,  aud  finished 
third  in  the  East  and  South-East  London  Munition  League.  On 
Saturday  last,  in  dra\iing  with  Hoffman's  Gents  (holders  of  the 
Chelmsford  and  DLstrict  Charity  Shield),  they  accomplished  a  very 
good  performance. 

Plant    for    Disposal. — The   Ministry   of    Munitions  is 

inviting  offera,  by  May  16th.  for  a  numberof  A.o.  motors,  200  volts, 
.50-cycle,  two-phase,  with  starters  and  accessories,  lying  at  the 
Daimler  'Works.  Coventry.  Full  particulars  are  given  in  our 
advertisement  pages  to-<iay. 
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Government  Controls. — It  is  announced  that  most  of  the        opening  notes  that  eleotrioally-driven  winding  engines  are  rapidlj 
Government     controls     affecting-    the     sale    and    distribution    of         replacing   steam   windsrs   in  all  countriee,   and    work    that    the 

commodities  will  oome  to  an  end  on  May  31st.  British  Westinghouse  Co.  has  executed  in  this  direction  in  England 

and   Wales,   and  South  Africa,   is   well,  represented  In  the  boot 

Trade   Announcements.— Me.   S.  J.  BeaDLET,  electrical  Marrams  of  connections  ot  the  Westi'ngbouse  plants  appear  at 

engineer,  has  reopened   his  business   at  Caen   Street,   Braunton  the  end,  also  performance  curves  of  various  designs  of  winders. 

Devon     '                '^                                                              '        """i-""'  British  Cbnteal  Elrctrical  Co.,  Ltd.,   6' and  8,   Rosebeiy 

Mo  T   A   roTi,„T«  „,  i.-«„f^„„„f  un  A     f           1            i.      I.-  Avenue,   London,   E.G.— i:ight-page   price  list  of    metal-filament 

»n^  L»;  ^"  '^J*^''^'.'"'  «-l'eutenantR.G.A    formerly  construchou  lanterns  for  shop  window   and  other  lighting,  reflector   fittings, 

YnT„nH    T     H         r'*     T  the  Spcrry  Gyroscope  Co     of  New  electric  glue    pots,   boiling   plates,   hand    lamps,  c.i.    watertight 

York   and   London,   has  entered    into  partnership   with    Mr.    G.  switches,  and  other  accessories. 
Wallace,  and   they  will  carry  on  business  as  contracting  electrical 

^s^H,TsrTw'oT''M°'^  rf "'"  °^  ^'''''"?^  P^^■''''•^:^^  Book    Notices.-?'/.?    Em/ime/s    Year-Book   tor   1919. 

58,  High  street.  W.C.  2.     Manufacturers  and  agents  are  invited  to  n i  j         a      a\  3    1       tt    V.     t-  ,,-,„„ '^    i^ii'. 

forward  catalogues  of  every  description  of  electrical  apparatus.  t.ompiled    and    edited    by   H    R.    Kempe.   M.Inst.C.E.      London  : 
nT^,  „     T)                 t    o          T          1.                  •     J   ^1.     L     •             .  t.'rosby   Lockwood   ^t   Son.      Price   2.i3    net.      Pp    2.202    +    cvi  ■ 
ml^Tcu  t      *"r.     v^'^M  •  >r''  ^'^'  "^T""^ ■  *^'  j'."'"^«.«\°f  2,000  figs.-The  Year-Book  is  now  in  its  twenty-'sixth  year  :  it  is 
^  thl  P?»  V    *  PI    I    h"-     ^'^  f^'  ^■™'°S'^X-  '°«l"<i"^ff,"f  t«  four  times  the  size  of  the  first  issue,  and  appears  to  be  approaching 
nf  wh    h  ,>,          ni        TTl    '^^"f^^-^^^^'t^^^ol^  manufacture  the  extreme  limit  of  corpulence,  though  the  additional  pages  ol' 
of  which  they  will  nndertake      All    communications    should    be  text  this  year  only  number  100  odd.     Yet  there  is  a  long  list  of 
addressed  to  Messrs.  Bulpitt  at  bwansea  Works,  Camden  Street,  sections  which  are  new  or  have  been  re- written  for  the  present  issue 
iJirmingaam.  amongst  which  we  note  "  Clavs  and  Allied  Products  used  by  Engi- 
Mr.  G.  V.  Twiss.  M.I.E.E..  who  has  for  the  past  teu  years  been  neers,"   by  Mr.  A.  B.  Searle   (including  ordinary  and   refractory  ■ 
technical  adviser  to  Messrs.  Bullers,  Ltd..  and  who  founded  the  bricks,  electrical  ware,  A;c.)  :  "Cranes  and  Crane  Appliances  "  by 
high-tension  department  of  that  firm,  has  now  founded  a  new  com-  Mr.  J.  H.  Huntley  ;  "  Fuels  :  Solid,  Liquid   and  Gaseous  "  by  Mr 
pany—Twiss  Engixeerixo  AND  Electric  Transmission.  Ltd.—  H.  Moore:  and  "Pulverised  Coal. "' by  Mr.' L.  C.  Harvey.'    Before 
whose  head  offices  are  at   •■,2-63,   Queen  Street,   London,  E.G.  4.  the  mass  of   information  contained  in  these  thousands  of  pages 
Mr.    Twiss    has    been    closely  connected   with   the    design    and  could  be  adequat«]y  reviewed  the  next  edition  would  be  due  :  but, 
supply  of_  material  for  many  of  the  most  important  recent  trans-  fortunately,  it  is  not  necessary  to  review  a  work  of  such  tried  and 
mission  lines  up  to   lOO.OoO  volts  and  the  like,  and   much  of  this  proved  merit — the  appeal  to  past  experience  serves  to  guarantee 
work  was  referred  to  in  his  paper  "High-Tension  Overhead  Trans-  the  worth  of  its   contents,   which   cover  an  extraordinarily  wide 
mission  Lines,"  which   he  read  before  the  Institution  of  Electrical  range  of  subjects,   and  replace  a  whole  shelf  of  text-bonks.     In 
Engineers  in  1917  (awarded  the  Ayrton  Premium).     The  new  com-  future,  we  presume,  the  Associate  Editors  (over  50  in  number)  will 
pany  will  specialise  in  high-voltage  equipment,  including  lightning  have  to  give  special  attention  to  excision,  in  order  to  make  room 
arrester  gear,  choking  coils,   and  air-break  switches  ;    insulating  for  new  matter— and  the  question   what  to  leave  out.  where  all   is 
and  isolating  gear  for  indoor  and   outdoor  sub-stations,  and  all  worthy  of  retention,  will  be  a  difficult  problem  indeed, 
overhead  transmission  line  requirements,  including  poles,  insulators.  Decimal  Coin.iqe.     London:  The  Decimal  Association —In  this 
and  the  like  up  to  the  highest  voltages,  with  special  regard  to  pamjihlet  the  advantages  of  decimal  coinage  are  set  forth    «ith 
relative  co-ordination  of    such    material    and    the    transmission  special  reference  to  the  pound-mil  system  ;  the  impracticabUity  of 
scheme   as  a  whole.     The  company  has   an   affiliated  works  at  universal    coinage    is   explained,    and   the    pound-mil   srstem    i» 
Mildmay  Park,  N.  described,   with  illustrative   examples   of   its   use.      Reasons  are 
Messrs.  Norrington  and  Landon,  who  for  many  years  represented  given   for  making  the  change  immediately,   and   arguments  art- 
Messrs.  Veritys,  Ltd.,  in  the  North- Western   area,  have  resigned  advanced  against  the  adoption  of  the  dollar  system, 
their  positions,  and  are  forming  a  company,  which  is  in  process  of  The  Britixh   JJumiiiiong   Tear-Buok,   1919  (edited   by  Messi-s    E 
registration,   as  Norrington  .V   Landon,  Ltd..  with    offices    at  Salmon   and   J.    Worsfold  :    London':    Eagle.    Star,    and    British 
33,  Brazennose  Street,  Manchester,  and  works  at  Dewsbury.   They  .are  Dominions  Insurance  Co..  Ltd..  price  Is.),  though  prepared  during 
specialising  in  engineering  plants  as  affi-cting  collieries,  shipyards.  the    war,   and    therefore   somewhat   hampered    by   circumstances, 
mills,  and  the  like.  contains  a  remarkably  varied  and  interesting  series  of  articles  and 

»  mass  of  general  information.  Lord  Leverhulme  writes  ou 
A  Canadian  Trade  Inquiry. — Our  Canadian  corre)--  "Comradeship  in  industry."  Mr.  Archibald  Kurd,  and  other 
jiondent  writes,  under  date  April  .Hth  : — "I  have  just  received  a  specialists,  on  "The  Fourth  Year  of  War,"  Mr.  E.  Oliver  on  "The 
letter  from  Messrs.  Powley  i  Townsley,  Excelsior  Life  Buildinjr,  Truth  About  Japan,"  and  there  are  articles  on  finance,  trade,  coal, 
Toronto,  stating  that  they  would  like  to  take  up  British  agencies  oil,  &:c.  Mr.  Ch.arles  Bright,  F.R.S.E.,  deals  with  the  "  Develop- 
for  storage  battery  and  trolley  type  electric  locomotives  of  from  ment  of  Inter-Imperial  Communication."  Altogether  the  Year- 
two  to  fifteen  tons  weight,  in  gauges  from  LS  in.  up  to  standard  Book  is  a  very  successful  production,  and  remarkable  value  for  tin- 
railway  gauge.     They   are  also  anxious  to  get  into  touch   with  price. 

makers  of   rotary   converters    in    capacities  from   2  to  25  KW.,  tor-  '' Pz-flcefrf/Xi/.*  of  the  American  Institute  of  Electrical  Engineers.  ' 

operation  on    single  and  three-phase  25  to  tiu-cycle  circuits  for  Vol.  XXXVItl,  No.  4.     April,  1919.     New  York  ;  The  Institute 

battery  charging  purposes.     The  letter  referred  to  states  that  the  Price  $1. 

writers  would  be  very  glad  indeed  to   get  into  touch  with  any  ••  Electrical    Phenomena     in    Parallel    Conductors."      Vol     1 

British     manufacturers     of     such     equipment,    since     they    are  Elements   of  Transmission.     By  F.  E.  Pernot.      Pp    xii   -1-    332  • 

specialising  on   industrial  transportation      They  add,  that  at  the  S2  figs.     1918.     London  :  Chapman  &  Hall.  Ltd.     Pricel88.6d.net' 

'r;UZmert'"Th;"Lfe"enL"^^^^^^^^^^  "Principles    of    Radiotelegraphy."     By  C.   M.  .lansky.     Pp.  i. 

FoTows^TTetank   of   Ottawa  TorontTld^lL  the  "^  .^"2  nef  ^  '''   '""      ''"^°"  ^    """^   ''"''"''"*^    *'°-'    ''''■       ''"'* 

for  whom  the  firm  is  at  present  acting  in  Canada,  viz  ,  the  Edison  u  n' 

Storage   Batterv  Co.,  of   Orange,  New  Jersey,  and  the  Automatic  Pruceedtiuis    of    the     Electrical    Association    of    Australi:.." 

Transportation  Co..  of  Buffalo,  New  York.     I  shall  be  glad  if  you  Vol.  IIL     1916-1917.     Melbourne  :  The  Association, 

can  give  this  matter  some  publicity  in  your  columns."  "Glasses   for  Protecting  the  Eyes  from  Injurious  Radiations." 

By  W.  W.  Coblentz  and  W.  B.  Emerson.     (Technological  Paper 

Liquidations.— Black \V.iLL  EnGINEEEI.NO  and  Wkldi.NC  "l^^e  Bureau  of  standards.)     Washington  :  Government  Printing 

Works,  Ltd..  Millwall,  E.— At  the  first  meeting  of  the  creditor.s  '  ^'^f-      ,"'^^  10  cents. 

and  shareholders,  held  on  AprU  25th  at  the  Board  of  Trade  Offices,  Annal^s  de.s  Postes,  TeU^raphes  et  IV-lephones. '    1918.    Paris  : 

Lincoln's  Inn,  W.C,  it  was  resolved  to  leave  the  liquidation  in  the  '^-  Dumaa.     Price  14  fr. 
hands  of  the  Official  Receiver.     Particulars  of  the  failure  appeared 

in  our  last  issue.     Appended  is  a  list  of  the  principal  creditors  : —  Baoliruptcy     Proceedings. — !*'•    J.     EaKLK,    electrician. 

Brown  Bros.,  Ltd.,  London     ..     £62       Poplar  Bore'  Council,  London     MiH  Truro. —  First  meeting  May  6th:    public   examination    May    IStli, 

British  Oxygen,  Greenwich      ..      140        Palmer.  Sutton  &  Co.,  London        X>  both  at  Truro. 
Buck  &  Hickman,  Ltd.,  London        TA        Siemens  Bros.,  Ltd.,  London  ..        (13 

Botwood,  W.  J.,  London          ..        12        Shelley,   Ltd.,  R.  T.,  Birming-  r..      .    .      .               ..          r.      .              .    .            .      .              nr 

Clark  &  Sons  (Hull),  Ltd.,  G.,              ham       ;w  Electric  Lamp  Mauufacturers  Associatiou. — We  under- 

Crabtee,  Ltd.,  S.VTodmorden     ll       *"woXich""    * . ''°-' .  "^'V:       25  stand  that  the  Electric  Larap  Manufacturers' Association  of  Great 

Caiman  4  Sons,  J.,  London     ..       3i       Steel,  G.,  London .i  Britain   has   been  registered  as  a  company,  limited  by  guarantee. 

■  Cook,  W.,  London          ..                 20       Sugarman,  J.,  London             ..        10  The  initial  number  of  members  is  not  to  exceed  20,  each  liable  for 

2'''.,°.'','^"''*''i,^"*"?''"^?'!r       '"*       l"?f ""•■"'•''," '"T^^.'l  "       ■•      in?  .-eion  in  the  event  of  winding  vp.     The  objects  a' e   to  promote 

Hadflelds        (Merlon).        Ltd.,                  FuUv  secured  creditors  . .         ..104  itii,-i.         ^      c              ti.                       ji,-    i'  """^^ 

Mltcham  ..        17       J.    Summers     &    Sons,    Ltd.,  and  protect  the  interests  ot  manufacturers  ol  and  dealers  in  electric 

Imperial  Liglit  Co.,  London              Id           London  (security   valued    at  larap.-i  in  the    I'nited  Kingdom,  to  carry  on  research  work   for  im- 

Langston      Jones    *     Samuel                „"''}^*'  ..  ,",  ■ '^J',  proving  electric  lamps,  to  enter  into  agreements  with  members  and 

Smith,  Ltd.,  London   ..                   H2        Prelerential  ciaims         ..        ..        M  .     ,        ,           1       ^    -i  j     1         •       1     ,.   •     1                  ^   ^-        ^     ., 

Norman  Hopper,  Ltd.,  London         11  wholesale  and  retail  dealers  m  electric  lamps,  relating  to  the  manu- 

„                    r.            1,,                               /-IT           r<-    ^        J  t      1  facture.  supply,  and  sale  of  such  lamps,  A:c.     The  first  members 

STAND..RD  CABLF.  M ANUFACTUBINO  Co     L^.-F^rst  and  final  ^j  j^^  Council  of  Management  are  :-W.  W.  Blunt,  sales  director, 

dividend  of  20s.  in  the  i.,  payable  on  and  after  April  2Mh  at  Carey  g^j^-^j^  Westinghouse  Electric  and  Manufacturing  Co.,  Ltd.  :  H.  w! 

street,  W.C.  g^jg^  secretary     Stearn    Electric   Lamp  Co.,   Ltd.:    W.   Crawford. 

„        ,                         ...                1)                    w  director  of   "Z"  Electric  Lamp  M.auufacturing  Co.,  LtJ,  ;  M.  V 

Catalogues       and       Lists.  —  JiEIXlSH       \\  ESriNOHOUSE  jjjy     managing    director,    Foster    Engineering   Co.,   Ltd.  ;    J.    Y. 

Elfctuk'  and  Manufacturing  Co..  Ltd.,  Traftord  Park,  Fletcher,  director.  General  Electric  Co.,  Ltd.  ;  H.  C.  Levis,  chair- 
Manchester.— Special    publication    No.    7,747,   entitled    "  Electric  man  and  managing  director,  British  Thomson-Houston  Co.,  Ltd.  ; 

Winders."     This  is  a  very  fine  production  containiner  some  50  odd  E.  A.  Marx,  sales  manager.  Pope's  Electric  Lamp  Co.,   Ltd.  :  W. 

sheets  of  photographic  illustrations  showing  some  of  the  principal  Rutherford,    managing   director,   Dick,   Kerr  i^;   Co..  Ltd,;    C.   VV. 

electrically-driven  winding  engines  or  equipments  that  have  been  Sully,  manager  lamp  department.  Siemens  Bros.  Dynamos  Works. 

or  are  being  installed  bj-  the  company.     It  is  pointed  out  in  the  Ltd.     The  registered  office  is  at  46   (.lueen  Victoria  Street,  E.G. 
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The    Industrial    Fnture. — Lieut.-General    Sir    Edward 

Bt<hune.  K.i?.B.  CChief  Orirauiser).  and  Mr.  T.  Ernest  Jackson 
(.Trade  Cuiou  and  Labour  Organiser),  of  the  National  Allianoe  of 
etnployera  ;ind  Employed,  will  address  joint  oonference*  of  repre- 
sentatives of  employers  and  delegates  from  Trade  Unions  :it 
Xevvport  (.Mon.),  on  May  5th  ;  at  Grantham,  on  May  8th  :  at 
Oxford,  on  May  13th  ;  at  Dudley,  on  May  Hth  :  at  Lancaster,  on 
May  19th  ;  at  Bedford,  on  May  20th  ;  and  at  Salisbury,  on  May 
:iOth.  The  .subject  of  discussion  in  each  case  will  be  "The 
Industrial  Future. "  The  National  Alliance  is  aiming  at  forming 
joint  committees  of  Employers  and  Trade  Unionists  for  the 
purpose  of  harmonising  the  relations  between  Capital  and  Labour. 
New  Committees  are  being  formed  every  month  in  the  large 
industrial  areas,  and  in  several  cases  industrial  disputes  have  been 
avoided  or  shortened  by  the  activities  of  these  local  committees. 
Already  23  committees  have  been  formed  in  the  chief  industrial 
centres. 


LIGHTING  AND  POWER  NOTES. 


Aberdare. — Pkopo.sed  Bulk  Supply. — The  U.D.C.  has 
decided  to  approach  the  Powell  Duffryn  Co.  as  to  the  teims  upon 
which  it  would  supply  electricity  to  Cwmbach  and  Cwmaman. 

Aberystwyth. — Proposed  Municipal  Purchase. — The 

Corporation  is  considering  the  question  of  purchasing  the  elec- 
tricity works,  and  it  is  proposed  to  utilise  the  water  power  of  the 
River  Rheidol  to  provide  increased  power. 

Armagh. — E.L.  Scheme. — The  T.C.  held  a  meeting  on 
April  25th,  at  which  Mr.  J.  J.  Woods,  electrical  engineer,  Clones, 
was  present,  to  discuss  the  advisability  of  lighting  the  town  with 
electricity.  It  was  decided  to  put  in  an  installation,  and  to  offer 
a  prize  of  .£25  for  the  best  scheme,  the  prize  winner  to  be  appointed 
consulting  engineer.  Mr.  J.  J.  Woods  was  appointed  to  go  into  the 
details  of  the  various  schemes  subinitted. 

Australia. — Queensland. — Water  Power. — The  State 

electrical  engineer,  Mr.  W.  Corin,  has  prepared  a  report  on  the 
possibilities  of  the  hydro-electrical  development  of  the  Clarence 
River.  The  report  states  that  100.000  H.p.  can  easily  be  obtained, 
and  delivered  at  0'2d.  per  unit.  A  preliminary  estimate  of  the 
cost  of  the  scheme  shows  that  the  expenditure  would  be  approxi- 
mately £240  000  for  600  KW..or.t40  per  KW.  of  maximum  demand, 
and  a  bulk  supply  cost  of  one-fifth  penny  per  unit.  By  extending 
the  dam.  it  is  estimated  that  lOO.oOO  h.p.  could  be  obtained. — 
Cumm&nivealtlt  Enghigtr. 

Ayr.— Proposed  New  Plant. — The  electrical  engineer 
has  recommended  the  T.C.  to  install  a  rotary  converter,  at  an 
•etimated  cost  of  £3,500. 

Battle. — E.L.  ScHEiiE. — Messrs.  Xewbery  Bros.,  Ltd., 
have  informed  the  U.D.C.  that  if  it  does  not  soon  act  in  reference 
to  the  E.L.  scheme  they  will  be  obliged  to  install  their  own  plant. 

Blackpool. — Year's  Working. — There  was  a  loss  of 
£2,721  ou  the  working  of  the  Corporation  electricity  undertaking 
during  the  past  year,  compared  with  a  surplus  of  £8.083  in  the 
preceding  year.  The  receipts  were  £58,171,  against  £59,647.  of 
which  interest  and  debt  redemption  absorbed  £19.991. 

PaiCE  Inceease.— The  Electricity  Committee  has  decided  to 
advance  the  charges  for  electricity  from  15  per  cent,  to  33  J  per 
cent,  on  pre-war  charges. 

Bray. — L.G-.B.    Inquiry. — Mr.    A.    D.   Price  held  an 

inquiry,  on  the  24th  ult.,  into  the  application  of  the  U.D.C.  for 
sanction  to  borrow  £5,000  for  extensions  to  the  electricity  under- 
taking. The  town  clerk  stated  that  the  Council  had  had  to  refuse 
many  applications  for  power.  The  eugineer.  Mr.  W.  J.  Sowter. 
advised  the  installation  of  an  additional  135-KW.  Diesel-alternator 
set.  four  transforming  centres,  and  supplementary  cables. 

Brighton. — Proposed  Price  Increase. — The  T.C.  has 
decided  to  apply  for  permission  to  increase  the  maximum  charge 
for  electricity  from  7d.  to  8d.  per  unit.  It  is  also  proposed  to 
advance  the  price  of  energy  supplied  to  the  tramway  department 
from  l'75d.  to  l'9d.  per  unit. 

Bury. — L.G.B.  Inquiry. — An  L.G.B.  inquiry  was  held 
last  week  into  the  T.C.'s  application  for  sanction  to  borrow 
£94,000  for  the  purposes  of  the  electricity  undertaking.  The  town 
clerk  asked  that  the  sum  be  amended  to  ,£97,126.  the  additional 
amount  having  been  incurred  in  respect  of  buildings.  In  1914 
extensions  were  contemplated  and  provisional  sanction  was 
obtained,  but  the  work  wis  suspended.  Colonel  T.  C.  Ekin,  who 
conducted  the  inquiry,  said  the  L.G.B.  fully  recognised  the  difB- 
eulties.  and  had  adopted  the  policy  that  if  it  was  satisfied  as  to  the 
necessity  of  the  work,  it  gave  a  general  approval,  and  deferred 
definite  sanction  until  tenders  had  been  accepted.  The  borough 
treasurer  suggested  that  it  would  be  a  good  thing  if  the  L.G.B. 
would  consolidate  the  different  periods  of  repayment. 

Canada. — Water  Power. — On  April  25th,  the  Minister 

of  Railways  stated  that  the  Government  was  preparing  plans  for 
the  development  of  the  water-power  of  the  St.  Lawrence  River. 
It  is  expected  that  2  million  h.p.  could  be  developed,  which  it  is 
proposed  to  use  for  the  electrification  of  the  railways. 
Negotiatiots  are  to  be  opemed  in  Waahinfton  on  the  subject. — 
Tlie  TimtK 


Carnarvon. — CooNn*  ITall  LionTiNO. — The  Carnarvon- 
shire Joint  Police  Committee  ha»  sulopted  »  tchemw  for  tha 
installation  of  eleutrie  lighting.  *c.,  at  the  Conuty  Hall. 

Continental. — Italy. — Water  Power. — There  »iv  jri«it 

expectations  in  Italy  of  saving  in  the  national  consumption  of 
coal,  particularly  in  railway  traction  and  industry,  by  the  use  of 
untapped  sources  of  water  power.  The  President  of  the  Higher 
Council  of  the  Water  Commission  recently  stated  that  projects,  in- 
volving the  production  of  some  three  million  nominal  li.P.,  have 
been  examined  by  the  Commission  ;  and  the  question  arises  as  to 
how  far  it  is  the  duty  of  the  State  to  co-operate  in  the  promotion 
and  the  profits  of  such  work.  Almost  all  the  water-courses  which 
could  be  easily  employed  have  already  been  adapted,  and  the  only 
favourable  openings  are  the  rivers  in  the  neighbourhood  of  a  close 
network  of  railways  which  has  hitherto  hindered  water-power 
development ;  most  of  the  new  projects  would  require  very  large 
capital  expenditure  for  reservoirs,  and  the  profits  would  in  many 
cases  be  doubtful.  It  would  be  difficult  to  sell  large  supplies  of 
power  in  the  most  fertile  areas,  since,  with  the  exception  of 
Southern  Italy  and  the  islands,  not  much  remains  to  Ije  done  in  the 
way  of  the  appi  ication  of  power  for  electric  lighting  and  small  motor 
use,  only  the  application  for  big  electrochemical  plant  remaining 
available.  Some  of  the  plant  suggested  in  -which  electrical  energy 
is  only  applied  for  the  production  of  heat,  would,  in  his  view,  be  so 
costly  that  the  same  heat  could  be  obtained  more  economically  by 
the  use  of  coal  at  300  lire  per  ton.  As  to  electrochemical  applications, 
electricity  for  such  purposes  could  not  be  produced  sufficiently 
cheaply,  except  where  part  could  be  sold  at  satisfactory  prices  for 
lighting  or  small  motor  power. 

Electric  traction  remains  to  be  considered,  as  being  the  only 
application  in  which  electricity  can  replace  coal  ;  and  here  it  is 
not  the  want  of  electrical  power  which  hinders  electrification,  but 
the  financial  difficulty  of  applying  the  change  to  more  than  2,000 
kilometres  of  the  railway  system.  Even  if  this  use  of  power  were 
doubled  or  trebled  not  more  than  4  or  5  per  cent,  of  the  energy 
proposed  to  be  generated  would  be  absorbed  for  several  years. 

His  general  conclusion  would  appear  to  be  that,  while  there  are 
cases  where  the  public  advantage  demands  the  extension  of  water- 
power  schemes,  even  if  unlikely  for  the  present  to  be  remunerative, 
the  State  will  have  to  assume  a  share  of  the  capital  expenditure  and 
the  profit  or  loss.  But  nothing  suggests  that,  if  coal  can  be 
obtained  at  a  reasonable  cost,  there  will  not  be  a  sufficient  demand 
in  spite  of  all  the  electrical  developments  of  a  good  number  of  years 
to  come. — Board  of  Trade  Jonnuil. 

The  Government  has  announced  its  intention  to  grant  subsidies 
to  undertakings  which  are  in  a  position  to  install  electricity  under- 
takings to  supply  agricultural  industries  and  machinery  in  the 
Agro  Laziale,  or  between  the  Lake  of  Burano  and  the  Lake  of 
Fondi.  The  schemes  are  to  be  ready  within  one  year  of  the  signing 
of  Peace.  The  subsidies  to  be  granted  wUl  amount  to  60  per  cent, 
of  the  cost  of  H.T.  transmission  lines  and  50  per  cent,  of  the  cost  of 
the  distribution  stations.  The  outlay  is  limited  to  one  million 
lire. 

Spain. — Concessions  have  been  granted  for  the  installation  of 
plant  to  utilise  the  water  power  of  the  River  Muga  at  Figueras, 
the  River  Aeon  at  Ruerga  (Province  of  Santander),  and  the  River 
Carrll  at  Terraso  (Zamora)  for  the  generation  of  electricity. 

Germany. — The  Berlin  Electric  Light  and  Power  Co.,  which  has 
a  capital  of  30,000,000  marks,  closed  the  year  1917-18  with  a  loss 
of  78,833  marks.  The  net  profits  for  the  previous  year  were 
1.644,611  marks,  at  about  which  figure  they  have  remained  during 
the  war,  although  for  the  year  1912-13  the  profit  made  was 
2,593.475  marks.  Last  year  1,800,000  marks  had  to  be  written  off 
on  foreign  holdings,  principally  Russian,  the  Russian  Government 
having  appropriated  the  company's  concerns  in  that  country.  Full 
reporti  relating  to  the  works  in  overseas  countries  had  not  come 
to  hand.  The  Compania  Pevillana  de  Electricidad  is  constructing 
an  additional  hydro-electric  power  station  at  Guardioro,  the  share 
capital  being  increased  from  4,000,000  pesetas  to  20,000,000  pesetas 
for  this  purpose.  The  Societa  Elettrica  Riviera  di  Ponente  has 
also  increased  its  capital  to  110,000,000  1.  in  order  to  extend  its 
area  and  acquire  the  majority  of  the  shares  in  the  Offioine 
Elettriche  Genovesi.  which  supplies  Genoa  and  its  environs  with 
electrical  energy.  In  addition  to  its  share  capital,  the  Berlin 
Electric  Light  and  Power  Co.  has  debentures  issued  for  36,140,000 
marks. 

Holland. — A  company,  to  be  called  the  Provincial  and  District 
Electrical  Co.,  is  to  be  formed  to  generate  and  distribute  elec- 
tricity over  the  whole  of  North  Holland.  Only  public  bodies  can 
become  shareholders  in  the  concern — in  this  case  the  province  of 
North  Holland  and  the  towns  of  Amsterdam  and  Haarlem — 
and  these  bodies  will  be  supplied  with  energy  at  cost  price,  to  be 
distributed  by  the  separate  bodies.  The  capital  of  the  concern  is 
to  be  30,000  gulden. — Board  of  Trade  Journal. 

Sweden. — Among  the  new  companies  formed  for  the  utilisation 
of  water  power  in  the  generation  and  distribution  of  electricity  is 
the  Backs  Kraft  Aktiebolag,  organised  at  Sunne.  with  a  maximum 
capital  of  £10,700. 

Croydon. — Proposed  E.xtensions. — A  report  of '  the 
Electricity  Committee  states  that  its  plant  is  insufficient  to  meet 
the  demand  in  the  near  future,  and  that,  owing  to  the  age  and 
diversity  of  the  plant,  it  is  uneconomical  in  working.  The  present 
plant  consists  of  12  sets  of  varying  capacity.  The  Committee  has 
been  advised  that,  unless  a  bulk  supply  can  be  economically 
purchased,  it  should  at  once  install  two  5,000-Kvv.  generators.  The 
B.  of  T.  has  advised  the  Committee  to  apply  to  the  L,G,B.  for  a 
loan  for  the  new  plant,  as  a  satisfactory  supply  in  bulk  is  not 
available.     The  estimated  total  cost  of  the  extensions  is  £122,000 
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including  two  5,000- KW.  turbo-alternators  and  pumps,  .*  70,000) 
three  1,000-KW.  rotaries  and  transformers,  .813,500;  nine  600-KW. 
rot«rlee  and  tranaformers,  *  5,600  ;  svritchfjear  for  rotariea,  li  8,000  ; 
9t»tlo  transformers,  i£3,000  ;  piping-,  i87.500;  and  cooling  tower, 
«3,000.  It  ia  estimated  that,  after  meeting  the  increased  capital 
ohargea,  aa  annual  saving  of  £8,458  will  be  effected,  and  tlie 
capacity  of  the  plant  will  be  doubled.  It  was  agreed  to  apply  for 
a  loan. 

Crowle  (near  Doncaster).— E.L.  Scheme.— Notice  has 

been  jjiven  that  at  the  next  meeting  of  the  U.D.C.  the  question  of 
the  adoption  of  an  electric  lighting  scheme  will  be  brought  up. 

Devon. — Water  Power. — The  scheme  for  utilising  the 
water  powers  of  Devon  for  an  electricity  supply  includes  the  laying 
of  mains  to  connect  up  the  following  principal  towns  with  the 
plant,  says  the  Engineer  : — Brixham,  Euckfastleigh,  Bovey  Tracey, 
Chagford,  Crediton,  Dawlish.  Dartmouth,  Exeter,  Exmouth,  Horra- 
bridge,  Ivybridge,  Moretonhampstead,  Newton  Abbot,  Okehampton, 
Plymouth,  Tavistock,  Torquay,  Totnes,  Teignmouth,  and  Topsham. 
The  system  of  mains  is  to  be  such  that  in  practically  all  caaes 
alternative  lines  are  provided  to  safeguard  the  aupply  againat 
temporary  breakdowns. 

Dewsbury. — Price  Increase. — The  Electricity  Com- 
mittee haa  increased  the  price  of  electricity  for  lighting  purposes 
from  25  to  35  per  cent,  over  pre-war  rates  ;  to  rateable-value  con- 
sumers from  30  to  40  per  cent.,  and  for  power  and  heating  purposes 
from  50  to  60  per  cent. 

Dundee. — Proposed  Loan. — The  Convener  has  ruled 
that  the  application  of  the  Electricity  Committee  for  sanction  to 
borrow  £250,000  in  connection  with  the  proposed  new  generating 
station  at  Carolina  Port  is  not  in  order  until  the.  scheme  has  been 
approved  by  the  T.C. 

Formosa. —  Water  Power. — The  British  Consul  at 
Tamsui  states  that  the  hydro-electric  works  at  Dakusui-Kei  are  es- 
timated to  cost  nearly  five  million  pounds  sterling,  and  are  expected 
to  produce  130,000  H.P.  (maximum  80,000  KW..  average  56,000  KW.), 
with  an  easy  extension  of  55,0u0  H.P.  at  a  further  station,  giving  if 
necessary  185,000  H.P.  (maximum  114,500  KW.,  average  80,000  KW.). 
The  scheme  is  to  swell  the  waters  of  Jitsu-getsu-tan  (Lake  Can- 
didius)  by  turning  into  it  water  from  the  upper  course  of  the 
Dakusui-kei  (River)  from  the  vicinity  of  Shimai-gahara,  a  distance 
of  about  15  J  miles. 

The  average  depth  of  the  lake  ia  12  ft. ;  the  average  capacity  of 
water  is  660,000,000  cb.  ft.  Dams  will  be  required  at  four  places. 
The  extra  depth  of  water  in  the  lake  to  be  attained  by  the  scheme 
is  75  ft.,  producing  with  the  increased  area  of  the  lake  an  extra 
capacity  of  about  5,000.000,000  cb.  ft.  of  water.  The  lake  when 
raised  will  be  able  to  give  out  900  cb.  ft.  of  water  a  second  (maxi- 
mum 1,300  cb.  ft.),  which  will  feed  a  large  power  station  by  the 
Suiri-kei  (River).  With  an  effective  fall  of  1,085  ft.  it  is  estimated 
that  130,000  H.P.  will  be  obtained.  If  necessary  a  further  fall  of 
465  ft.  can  be  arranged  to  the  base  of  Mt.  Taihei.  which  will  yield 
an  extra  55,000  H.P.  In  the  course  of  this  construction  659  miles 
uf  light  railways  will  be  worked,  together  with  9  miles  of  wire 
rope  transportation.  A  subsidiary  power  station  (2,500 — 3,C00  H  P.) 
for  constructional  purposes  is  planned  at  the  Nanko-kei  River. — 
Board  of  Trade  Journal. 

Highley  (Bridgnorth). — E.L.  Scheme. — At  a  meeting  of 

the  Parish  Council  a  scheme  was  brought  forward  for  the  lighting 
of  the  village  with  electricity  at  a  cost  of  £5,000.  The  matter  is  to 
be  discussed  at  a  later  meeting. 

Hull. — Proposed  Extensions. — In  a  report  on  the 
extensions  necessary  in  connection  with  the  Corporation  electricity 
undertaking,  the  acting  engineer,  Mr,  J.  F.  Magoris,  stated  that  on 
MarchSlst,  1914,  I7,0u0  KW.  were  connected,  whereas  on  March  Slat, 
1919,  the  load  had  risen  to  37,000  KW.  During  the  three  months 
immediately  preceding  the  war,  applications  for  new  services 
averaged  16  per  month,  whereas  during  the  past  three  months  the 
average  was  66'3.  The  new  bulk  supply  scheme,  which  includes  a 
supply  to  the  tramways,  is  estimated  to  result  in  an  increased 
output  equal  to  the  total  output  of  the  undertaking  in  1914.  It 
is,  states  the  report,  desirable  to  replace  the  old  and  economical 
plant,  and  to  proceed  with  extensions  at  an  early  date.  The 
installation  of  a  IO.OOOkw.  turbo-generator,  and  a  large  water- 
tube  boiler,  is  recommended,  and  two  other  boilers  are  suggested. 
The  cost  of  the  turbine  plant  is  estimated  at  £67,286,  the  boiJer- 
house  plant  at  £31.615.  and  the  pumps  and  pipe  work  at  £4,200,  a 
total  of  £103,101,  to  which  must  be  added  20  per  cent,  for  con- 
tingencies, making  £123,721.  The  proposals  are  to  be  considered 
at  the  next  meeting  of  the  Corporation. 

Bulk  Supplies. — The  Electricity  Committee  has  decided  to 
supply  electricity  in  bulk  to  the  Swan  Flour  Mill,  the  Hull  Ice  Co., 
and  Messrs.  Priestman  Bros. 

India. — Water  Power. — A  new  hydro-electric  power 
plant  has  recently  been  set  to  work  at  the  Kambank  Mine,  60  miles 
from  Tavay,  Burma. 

Keighley. — Proposed  Loan. — The  Electricity  Com- 
mittee has  recommended  application  to  the  L.G.B.  for  power  to 
borrow  £72,733,  for  expenditure  already  incurred  and  estimated 
to  be  required  during  the  next  two  years  in  the  electricity 
lepartment. 

Larkhall. — Colliery  Electrification. — A  new  power 

itation  has  Ix-en  installed  at  Dykehead  Colliery.  It  ia  three-phase 
■)00  volts,  and  there  are  two  mixed-preaaure  turbo-alternators  of 


the  Curtia  reaction  type.  Each  machine  has  an  output  of  400  KW., 
and  is  providsd  with  a  Westinghouae  spray  condenser.  The  air- 
circulating  pumps  are  driven  by  a  60-h.p.  motor,  D,o.  being  sup- 
plied by  a  Bruoe  Peebles-La  Oour  converter,  with  an  output  ol 
75  KW.  The  Keith,  Biackman  fan,  with  a  capacity  of  90,000  cb.  ft. 
of  air  per  hour,  ia  belt-driven  by  a  100-H.P.  slip-ring  indnctiou 
motor.  There  are  three  electrically-driven  pumpa  underground  ; 
and  in  No.  2  pit  endless- rope  haulage  is  all  electrically  operated. 

Leintwardine. — E.L.  Scheme.— At  a  parish  meeting,  a 
Committee  was  appointed  to  consider,  among  other  projects,  an 
electric  lighting  scheme. 

London. —  Poplar. —  The  Electricity  Committee  has 
reported  that  the  arrangement  with  the  Stepney  B.C.  for 
alternately  closing  down  the  electricity  works  during  light-load 
periods,  has  resulted  in  a  saving  of  4i  per  cent.,  estimated  to  be 
equivalent  to  £2,160  per  annum. 

N,-E.  London  Joint  Scheme. — A  preliminary  report  by  the 
consulting  engineer  appointed  by  the  West  Ham  and  Poplar  B.C.'s. 
to  inquire  into  a  joint  scheme  for  the  supply  of  electricity  to  the 
N.-E.  London  area,  has  been  submitted  to  the  Poplar  B.C.  A  Sub- 
Committee  has  been  appointed  to  consider  the  report,  with  repre- 
sentatives of  the  other  Councils  concerned. 

Maidstone. — Proposed    Price     Increase. — The    T.C. 

has  applied  for  powers  to  increase  the  maximum  price  of  elec- 
tricity from  7d.  to  lOd.  per  unit,  and  to  extend  the  supply  to 
parishes  outside  the  borough. 

Manchester.  —  Year's    Working.  —  The     Electricity 

Committee  has  announced  that  there  was  a  loaa  of  £37,890  on  the 
past  year's  working  of  the  undertaking.  The  whole  of  the  reserve 
fund  of  £23,636  has  been  placed  to  the  revenue  account,  reducing 
the  debit  to  £14,254. 

North  Wales. — Water  Power. — The  owners  of  the 
NantUe  quarries  are  considering  the  introduction  of  electric  power. 
A  Manchester  newspaper  states  that  the  North  Wales  Power  Co. 
haa  ofiEered  to  supply  electricity  at  Ijd.  to  Ijd.  per  imit.  Surveys 
have  been  made  of  the  district  near  the  quarries,  and  it  is 
estimated  that  1,500  H.p.  could  be  obtained. 

Nottingham.  —  Loan      Sanction.  —  The    L.G.B.    has 

sanctioned  the  application  of  the  T.C.  for  permission  to  borrow 
£75,800  for  extensions  at  the  St.  Ann's  Well  Road  generating 
station. 

Southport.— L.G.B.  Inquiry.— Col.  T.  C.  Ekin  held  an 

inquiry,  on  April  23rd,  into  the  application  of  the  T.C.  for  per- 
mission to  borrow  £132,000  for  electricity  purposes.  The  Town 
Clerk  stated  that  a  good  deal  of  the  plant  was  out-of-date,  and 
it  was  at  present  over-loaded.  The  application  was  made  on  the 
understanding  that  the  borrowing  powers  were  only  desired 
provided  the  expenditure  would  not  be  rendered  unnecessary  by  the 
Government's  scheme,  and  the  Council  was  willing,  instead  of 
installing  new  plant,  to  take  a  bulk  supply  if  it  could  be  supplied 
more  economically.  Mr.  A.  S.  Black,  the  borough  electrical 
engineer,  stated  that  it  was  proposed  to  discard  the  existing  2,000- 
volt  single-pbase  system  of  generation,  and  to  install  a  three-phase 
system,  at  6,600  volts,  50  cycles.  The  Electricity  Committee  had 
visited  the  Brush  Co.'s  works,  and  inspected  the  Brush-Ljungstrom 
turbine  sets,  and  Mr.  Black  was  satisfied  that  these  machines  were 
in  every  way  reliable.  The  cost  was  estimated  as  follows  : — Two 
3,000-KW.  turbo-alternators,  with  accessories,  £52,000 ;  switch- 
board, piping,  &c.,  £8,000;  6,000-KW.  transformers,  £12,000; 
mains,  £30,000;  boilers,  seatings,  and  fittings,  £5  000;  sub- 
station and  switchgear,  £2,000;  capital  expended  in  anticipation 
of  borrowing  powers,  £23,000;  total,  £132,t;00.  He  estimated 
that  the  saving  in  fuel  would  be  50  per  ceut.,  or  about  6,000  per 
annum  under  present  conditions.     The  inquiry  was  closed. 

Thurles  (Co.  Tipperary).— E.L.  Scheme.— The  U.D.C. 

has  instructed  its  solicitor  to  take  the  necessary  steps  in  connection 
with  the  installation  of  an  E.L.  scheme  in  the  town. 

Templemore     (Co.    Tipperary).— E.L.    Scheme.— The 

U.D.C.  has  decided  to  proceed  with  the  lighting  of  the  streets  with 
40  50-c.P.  electric  lamps  ;  the  supply  will  be  extended  to  private 
consumers,  if  desired. 

Unsworth. — E.L.  Scheme. — Particulars  have  been  sub- 
mitted to  the  P.C.  by  the  Lancashire  E.P.  Co.  re  the  proposed 
electric  lighting  of  the  village,  and  estimates  of  the  cost  are  to  be 
prepared  for  the  next  meeting. 


TRAMWAY  AND  RAILWAY  NOTES. 


Aberdeen.  —  Tramway    Track    Arbitration.  —  The 

award  of  Sir  Alex.  Kennedy,  in  connection  with  the  arbitration 
between  the  T.C.  and  the  Tramway  Co.,  with  regard  to  the  con- 
dition of  the  track  to  be  taken  over  by  the  T.C.  at  the  conclusion 
of  the  lease,  directs  that  parts  of  the  track  be  relaid  with  new 
rails,  and  parts  with  partly-used  raila. 

Blackpool.  —  Year's  Working.  —  During  the  year 
ended  March  31st,  1919,  the  receipts  of  the  Corporation  tramway 
department  amounted  to  £140,929,  an  increase  of  £21,590  on  the 
previous  year.     The  expenditure  was  £90,033,     Interest  and  loaa 
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repayments  totalled  £20,844,  lenvinir  a  net  balance  of  *30,052 
against  £$1,518.  Pa«erni;rr«  carried  numbered  23,279  202,  an 
increase  of  over  three  millions,  and  1,212,108  car-milee  were  run,  a 
decrease  of  10,770. 

Canada. — Railway  Eleoteification. — Three  hundred 

representatives  of  Ontario  municipalities  have  requested  the 
Government  to  turn  over  to  the  HydroElcotrio  Commission  for 
electrification  branch  lines  of  the  Grand  Trunk  Railway  and  the 
Canadian  Northern  Railway  in  the  province,  and  to  co-operate 
with  the  Commission  so  that  municipalities  may  acquire  branch 
lines  as  necessary, — Tin-  Times. 

Continental.— 'Spain. — The  Sociedad  de  Tranvias  Elec- 
tricos  de  Granade  has  applifd  for  a  concession  for  the  construction 
and  working  of  narrow-gauge  electric  railways  between  Granada 
and  La  Zubia,  and  between  ArnuUa  and  Alhendin,  in  the  Province 
of  Granada, 

Exeter. — Conductresses. — The  Corporation  has  decided 
to  replace  all  women  tramcar  conductresses  by  youths. 

Huddersfield. — Wages. — The  Tramways  Committee  has 

agreed  to  pay  its  employes  double  time  for  Sunday  labour. 

Hull.— Fare  Revisiox. — The  Tram vvays  Committee  has 
decided  to  abolish  the  id.  morning  fares. 

Keighley. — Year's   Working.  —  The    receipts    of    the 

tramway  department  for  the  year  ended  March  31,8t,  1919,  amounted 
to  i;i.").229,  an  increase  of  £2.642  on  the  previous  year.  The 
receipts  from  the  railless  section  were  £3,298,  a  decrease  of  £1,310. 

Liverpool. —  Collision  Inquiry. — Reportincr  to  the 
Board  of  Trade  on  an  accident  which  took  place  on  the  Liverpool 
Overhead  Railway  on  January  13th  last,  Lieut.-Gol.  Pringle 
suggests  various  modifications  in  the  system  of  automatic 
signalling  which  is  employed,  with  a  view  to  ensuring  greater 
safety. 

London. — Breakdown.— Due  to  the  breakdown  of  a  tart 

on  the  tramway  tra^jk  near  Blackfriars  Bridge  on  Thursday,  last 
week,  traffic  was  blocked  in  both  directions  for  about  an  hour. 

Fire. — There  was  a  serious  outbreak  of  fire  on  Friday  night, 
last  week,  at  the  Metropolitan  Tramways  Depot,  Finsbury  Park, 
involving  an  extensive  building  used  as  a  storehouae. 

Snowstorm. — Following  tiie  snowstorm  last  Sunday  evening, 
snow  ploughs  had  to  be  used  to  clear  the  tramway  tracks 
at  Wood  Green  anif  Finohley. 

The  North  London  electric  trains  had  great  difiBculty  in 
climbing  the  steep  gradient  between  Richmond  and  Broad  Street 
owing  to  the  accumulation  of  snow.  Trains  were  run  at  intervals 
through  the  night  to  keep  the  raQs  free,  and  ensure  the  service  on 
Monday  morning. 

Manchester. —  Proposed    Express    Trahoars. —  The 

Corporation's  town  planning  scheme,  which  provides  for  three 
great  roads  into  Cheshire,  also  makes  provision  for  express  tram- 
cars  into  the  city.  The  road  devoted  to  this  service  would  be 
protected,  and  railways  and  'bus  services  would  be  arranged  to  cope 
with  the  new  traffic  from  freshly  developed  districts.  Specially 
constructed  tramcara  would  be  used  lor  speed  aud  comfort. 
In  view  of  the  present  congestion  of  some  city  streets  alternative 
routes  may  have  to  be  found  to  deal  with  new  traffic. 

Sheffield. — Strike. — In  connection  with  the  inter- 
pretation of  the  agreement  between  the  Municipal  Tramways 
Association  and  the  Transport  Workers'  Union,  the  tramway 
employes,  on  AprU  27th,  retused  to  take  out  the  cars,  and  called  a 
mass  meeting,  to  which  the  general  manager  was  invited.  The 
men  refused  to  carry  on  until  the  Corporation  met,  and  eventually 
the  manager  acceded  to  some  of  the  demands.  Work  was  then 
resumed,  after  a  stoppage  of  three  hours, 

Spen  Valley. —  Fare  Revision. — The  Yorkshire 
(Woollen  District)  Electric  Tramways  Co.  has  decided  that,  from 
May  1st,  all  penny  fares  will  be  abolished  in  favour  of  IJd.  fares, 
except  on  the  Moorend  route  at  Cleckheaton. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Atlantic  Cables. — The  Direct  United  States  Cable  Co. 

announces  that,  as  only  half  the  rental  for  the  past  six  months  has 
been  received  from  the  Western  Union  T.-legr.Tph  Co.,  payment  of 
a  dividend  for  the  quarter  to  March  31st  last  will  not  be  ma<le. 
The  main  cable  was  iuterrupted  on  September  22nd.  1917,  and  has 
not  yet  been  repaired.  Under  the  provisions  of  the  lease  the 
Western  Union  Co.  was  entitled,  in  the  event  of  the  main  cable 
being  interrupted  for  12  months,  to  reduce  the  rent  by  one-half 
thereafter,  and  should  the  cable  be  interrupted  for  a  further  six 
months,  the  company  had  the  option  of  ceasing  to  pay  the  rent 
until  the  cable  was  repaired,  or  of  terminating  the  lease.  The 
Western  Union  Co.  has  intimated  that  it  intends  to  terminate  the 
lease  in  consequence  of  the  interruption.  An  unsuccessful  expedi- 
tion to  repair  the  cable  last  year  involved  the  company  in  au 
expenditure  of  over  £70,000.  The  directors  have  tstken  steps  to 
apply  to  the  High  Court  for  relief  against  forfeiture  of  the  lease. — 
The  Timet. 


Continental  Telegrams. — Private  and  commercial  tele- 
grams are  now  accepted,  at  5jd.  per  word,  for  places  in  Latvit 
(Lettland)  and  Lithuania.  Communitatiou  is  uncertain,  anc 
telegrams  are  liable  to  heavy  delay. 

India. — The  disturbances  continue,  and  there  have  been 

reports  of  telegraph  wire  cutting  in  several  instances.  At  Tanda 
near  Hoshiarpur,  the  wires  have  been  cut ;  near  the  district  head- 
quarters at  Lahore  the  canal  wire  is  cut,  while  in  the  Punjab 
telegraph  wire  cutting  is  constant. 

New  Telephone  Lines  and    Stations. — I"   the   London 

district  during  the  13  weeks  ended  .lanuary  21st,  1919.  1,390 
exchange  lines,  2,649  internal  extensions,  and  391  external 
extensions  were  provided.  In  the  same  period,  700  exchange  lines, 
t<50  internal  extensions,  and  14.")  external  extensions  were  recovered, 
making  net  increases  of  693  exchange  lines,  l,79'.i  internal  exten- 
sions, and  246  external  extensions. 

For  the  three  months  ended  January  3l6t,  191U,  the  net  increase 
in  telephone  exchange  wire  mileage  in  the  London  Engineering 
District  was  7,6 j6  miles,  the  increase  underground  being  .S,',)3u 
miles,  whilst  the  open  (bare  wire)  and  aerial  cable  decreased  by 
488  miles  and  786  miles  respectively.  Telephone  trunk  wirii 
mileage  increased  by  181  miles,  underground  telegraphs  increased 
by  101  miles,  and  aerial  telegraphs  by  41  miles.  Pole  line  decreased 
by  3  miles.  Pipe  line  increased  Ijy  22  miles.  The  aggregate 
mileages  in  the  district  at  the  end  of  .lanuary,  1919,  were  as 
follows  : — Line  mileage  ;  Pole  line,  2,567  miles  ;  pipe  line,  3,5  75  miles. 
Single-wire  mileage:  Telegraphs,  17,920  miles;  telephone 
exchange,  1,012,845  miles;  telephone  trunks,  17,409  miles;  spare 
wires,  18,23i  miles  ;  exclusive  of  wires  on  railways  maintained  by 
railway  companies.  The  total  length  of  underground  cable  is 
7,166  miles. 

The  following  statistics  in  connection  with  work  carried  out 
during  the  war  for  Government  Departments  have  been  extracted 
from  official  records  : — Non-multiple-type  P,B.X.'8  ;  Number  pro- 
vided. 446  ;  fitted  capacity,  16,730  ;  total  working  lines,  12,809. 
Multiple-type  P.B,X.'8  :  Number  provided,  38  ;  number  o^  sections, 
323;  fitted  capacity,  20,910  ;  total  working  lines,  16,130.  During 
the  progress  of  the  work,  numerous  alterations  in  the  grouping'  of 
the  telephones  were  required  to  meet  the  e?er-changing  conditions, 
and  in  this  respect  great  difficulty  was  experienced  in  getting  the 
Departments  concerned  to  specify  their  requirements  to  the  Post 
Office  early  enough. — P.O.  Electrical  Eiiijineer.s  Juurmil. 

Snowstorms. — Reports  of  the  damage  by  snow  and  gale 

during  the  week-end  come  from  all  parts  of  the  country.  Commu- 
nication was  everywhere  interrupted.  Out  of  923  trunk  telephoLr 
lines,  200  were  brought  down  by  the  storm.  Of  London  lines,  over 
11.O0I.I  are  said  to  be  affected.  At  noon  on  Monday  there  was  mi 
communication  at  all  with  the  following  places  : — Bishops  Stortf'ord, 
Hertford.  Southend.  Halstead,  Braintree,  Hatch  End.  Epping, 
Radlett,  Frinton,  Witham,  and  Yarmouth.  With  the  following 
places  there  was  no  direct  communication,  though  they  might  be 
reached  in  a  roundabout  way  :  Bradford,  Bournemouth,  Bury  St, 
Edmunds,  Biggleswade,  Cambridge,  Clacton-on-Sea,  Eastbourne. 
Harwich,  Hastings  King's  Lynn,  Lincoln,  Grimsby,  Lewes.  Maiden, 
Middlesbrough,  Newmarket.  Newcastle,  Norwich,  Stevenage,  Sardy. 
Seaford,  and  Uikfleld.  Out  of  22  lines  to  Manchester,  only  1  was 
working  ;  to  Leeds.  2  out  of  12  ;  to  Ipswich,  1  out  of  8  ;  and  to  Hull, 
4  out  of  10.  Curiously,  all  telephone  lines  to  Glasgow  were  working. 
The  rapid  thaw  did  much  to  restore  communication  by  removing 
short  circuits.  Consider.ible  damage  was  also  done  to  telegraph 
lines.  On  Tuesday  only  one  line  was  working  to  Ireland,  riu 
Scotland,  and  only  three  from  London  to  France. 

The  Post  Office  notifies  that  in  consequence  of  interruptions 
caused  by  the  snowstorm  there  is  heavy  delay  of  telegrams  to  and 
from  the  Continent. 

Spain. — All  telegraphists  at  Madrid  who  did  not  resume 

work  by  midnight  on  April  24th  were  to  be  dismisFed  and  replaced 
forthwith  by  pupils  of  the  School  of  Telegraphy  and  other  appli- 
cants. The  telephone  service  is  again  working  normally. — The 
Times. 

Only  40  telegraphists  failed  to  respond  to  the  demand  of  the 
Government  to  return  to  work.  In  conseqiience  the  appeal  to 
people  acquainted  with  telegraphy  to  offer  their  services  during 
the  strike  was  cancelled. 

Underground    Cables. — The   Wimborne,  Dorset,  Urban 

District  Council  protests  against  the  intention  of  the  authorities 
to  proceed  with  the  laying  of  all  the  principal  telegraph  and  tele- 
phone lines  through  the  town  in  underground  ducts. 

Wireless  Restrictions  Removed.  -With  reference  to  our 

note  lasUweek.  we  are  informed  that  the  Marconi  Co.  has  received 
notice  from  the  Admiralty  that  from  noon,  on  Thursday, 
May  Ist,  all  restrictions  on  the  use  of  wireless  telegraphy  on  ships 
are  removed  except  in  the  following  waters  ; — North  Sea;  English 
Channel,  east  of  a  line  joining  Dungeness  and  Boulogne  ;  Baltic  : 
North  Russian  waters  ;  Mediterranean  :  Black  Sea  ;  and  the  Sea 
of  Marmora.  On  and  after  that  date  wireless  telegrams  intendi'd 
for  passengers  on  board  ship  may  be  filed  at  the  offices  of  the 
company,  or  at  any  postal  telegraph  office  in  the  U.K. 

Wireless  Telephony.— According  to  the  daily  Press,  the 

s.s.  George    Washinjilun,  the  ship  on  which  President  Wilson  will 
travel  back  to  the   States,  has  been  refitted  with  powerful  wireleaa 
telephone  apparatus,  which,  it  is  said,  is  capable  of  transmitting  ■ 
over  a  distance  of  1,200  miles. 
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CONTRACTS  OPEN  AND  CLOSED. 

{SJie  date  ^i»«  in  pareMkese-i  at  the  »7id  of  the  paragraph  indicates 
the  issue  of  the  ELECTMOAi  Review  in  which  tkt  "  Official 
yotice"  appeared.') 

OPEN. 

Aostraliit. — Beisbase. — June  ImIl    Unsbaiie  City  Ele<'- 

tric  Light  Co.  Supply  of  rotary  converters  (specification  lOs.  6d.) 
from  the  offices  of  the  company  at  Brisbane. — Ti/iderx. 

Sydney.— June  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgrear.  Specifications  from  Electric  Lightiuu 
Department,  Town  Hall,  Sydney.' 

June  23rd. — Municipal  Council.  One  60-ton  electrically-driven 
overhead  travelling  crane.  Electric  Lierhting  Department,  Town 
HaU,  Sydney. 

Batley. — May  15th.  Electriral  engineer's  work  in  ereition 
of  picture  house  for  Regent  Pictures.  Ltd.  Messrs,  W.  Hanstock 
and  Son.  architects.  Branph  Road,  Batley, 

Bedford. — May  ;'.rd.  Electricity  Oepartnient.  Meters 
for  12  months.     (April  18th,^ 

London.  —  L.C.C". —  May    li'th.      .">,000    driving -wheel 

tires,  and  3,500  trailing- wheel  tires  for  electric  tramways.  General 
Manager,  L,C,C,  Tramways,  23,  Belvedere  Road,  Lambeth,  S.E, 

Manchester. — May  21st.  Electricity  Committee.  Wet 
air  filter  for  the  Stuart  Street  station.     (See  this  issue,) 

Natal. — May  20th.     Corporation.      12  miles  steel  girder 

rails  (95  lb,  j>er  yd,)  with  fishplates,   bolts  and  nuts,  and  4,300  tie 
bars,  and  l,oOO  copper  rail  bonds  and  300  cross  bonds.    Webster, 
Steel   k.   Co..    Agents   to   the    Durban   Corporation.  5,   East    India 
Avenue,  E,C, 
Templemure  (Co.  Tipperarv). — U.D.C.  Electric  lighting 

installation.     Mr.  Thos.  Kielly,  Clerk  to  U,D.C. 

*A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  InteUigenoe),  London. 
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gow. — The  Tramways  Committee  recommendsaccept- 
ance  of  the  following  :  — 


;  ducts,— .Ubion  Clay  Co,,  L(J, 
Trolley  wire.    Fred  Smith  i  Co.,  Ltd. 
Micanile  cloth, — Micanite  &  In^>ulators  Co,.  Ltd. 
Tread  plates.— Jos,  Billingham. 
Truck  (rames.-J.  G,  Brill  &  Co, 

Scrap  for  disposal.— R,  M.  Easdale  &  Co, :  Phihp  &  Brucn,  Lid. 
Gnamelled  plates W.  Landell. 

London.— The  Charing  Cross,  West  End  *  City  Elec- 
tric Supply  Co.,  Ltd.,  has  placed  a  repeat  order  for  four  more 
12-retort  Erith-Riley  stokers,  each  being  applied  to  a  water  tube 
boiler  with  10,850  sq,  ft,  heating  surface.  Each  12-retort  stoker  Ls 
applied  to  an  archless  furnace  21  ft,  wide  and  has  a  normal  capacity 
of  3  tons  of  coal  hourly,  continuously  discharging  the  incombustible 
ash. 


FORTHCOMING     EVENTS. 

Institution  ol  Mccbanical  Engineers.— Friday,  -May  2nd.  At  6  p.m.  At  the 
In-dtution  ot  Civil  Engineers,  (it.  George  Street,  S.%S'.  Paper  on  "  The 
MLM'hanical  P)-operties  of  Steel,  with  some  Consideration  of  the  Question 
.11  Briltleness,"  by  Mr.  W,  H,  Hatfield. 

Hofal  Institution  of  Great  Britain  —Saturday,  May  3rd.  At  3  p.m.  At 
.Vlberaarle  Street,  W.  Lecture  on  *'  The  Psychology  of  Industry  ;  Essential 
Considerations  in  Business  Organii^ation,  and  the  Consequences  of  their 
tromparative  Neglect  in  Modern  Times,"  by  Prof.  H.  S.  Foxwell. 

Thursday,  May  8th,    .\t  3  p,m.     Lecture  ou  "  Clutches,"  bv  Dr.  H,  S, 
Hele-Shaw,  F,R.S. 

Society  of  Engineers  line.).— Monday,  May  5th.  At  5  p.m.  At  Burlington 
House,  \V.    Paper  on  "  Heat  Treatment  of  Steel,"  by  Mr.  C.  O.  Bannister. 

Institution  of  Civil  Engineers.— Tuesday,  May  6th.  Ats.SOp.m,  At  Gt, 
George  str.-ei,  S.W,  Further  discussion  on  papers  on  "  The  Llectrical  and 
Mechanical  L(|uipmeut  of  the  All  metal  Cars  of  the  Manchester-Bury 
Section  L.  A  V,  Railway,"  and  "  .\ll-metal  Passenger  Cars  for  British 
Railwavb." 

Boentgen  Society.— Tuesday,  May  6tli,  At  8  p,m.  At  the  Royal  Society  of 
Medicine,  1,  Wimpole  Street,  W,  Siivauus  Thompson  memorial  lecture  on 
"The  Electrical  Changes  in  Active  Tissues,"  by  Prof.  W,  M,Ba5liss,F,R,.S, 

Industrial  Beconstruction  Council.— Tuesday,  May  6th.  At  (i  p.m.  .^t  the 
Institute  ol  .lournalisls,  Tudor  Street,  E,C,  Conference  on  "  Workmen  as 
Unector.,'  to  be  opened  by  Mr,  G.  H,  Humphrey. 

Boyal  Society  of  Arts.— Wednesday,  .May  7th.  At4,30p.m.  At  John  Street, 
Adclplii,  W.C.  Paper  on  "  The  Supply  ol  Eiectrieny,"  by  Mr,  .1,  S. 
Highfleld. 

lostitDtion  of  Electrical  Engineers.— Thursday,  May  8th.  At  2,30  p.m, 
.Toint  meeting  with  the  Ivou  and  Steel  Institute,  At  the  Institution  of 
Civil  Eucine.ii.  Gt,  George  Street,  S,W.    Papers  on  "  Electric  Furnaces," 


■  Ni 


(South-Midland  Centrel.-Wedneaday,  May  7tb,  At  7  p.m.  At  the 
University,  Bumiugham,     Ordinary  meeting, 

(Students'  Sectionl.— Friday,  May  9th.  .\t  7  p.m.  At  the  City  and 
G  uilds  Technical  College,  Leonard  Street,  E.C.  Paper  ou  "  The  Principles 
of  Scienlitic  Illuniinination,"  by  Mr.  C.  E,  Webb. 
Society  of  Technical  Engineers  (SouthEastorn  District).— Thursday, 
Maytilli.  .\t  7.30  p.m.  At  CiixMu  Hull,  Westiiiinster.  General  meeting. 
Junior  Institution  of  Engineers.  Friday,  May  2nd,  Ai  7,30  p.m.  At  .S9, 
Victoria  Sueit,  S.W.  Leeturette  on  "  F.neineernig  m  the  Front,'  by 
Capt.G,  H.  Paterson,  ,\.I.l-'. 

Friday.  May '.Hh,  At  7,30  p,m.  At  39,  Victoria  Street,  S,W.  Lecturetle 
nil  "  Pneumatic  Tires  as  Applied  to  Road  Vehicles,  and  their  Automatic 
Inflation,"  by  Mr.  U,  BarnfatUer, 


Os  Wednesday  morning  members  ot  this  Federatloxi 
assembled  at  the  Trocadero  Restaurant,  London,  for  their 
annual  general  meeting.  The  morning  and  afternoon  sessions 
were  devoted  to  the  consideration  of  many  matters  of  interest 
to  electrical  factors,  and,  indeed,  to  the  electrical  trade  as  a 
whole.  These  proceedings  were,  no  doubt  quite  necessarily, 
conducted  in  private,  but  the  technical  Press  was  admitted  to 
the  luncheon.  Mr.  R.  Wilson  Smith  (Commercial  Manager 
of  Drake  &  (iorham,  Ltd.),  presided  over  a  company  which 
nun  5ered  over  40,  including  the  Press.  The  speeches  were 
brie/  and  businesslike,  and,  as  recorded  here,  will  suffice  to  let 
electrical  factoring  firms  of  proved  standing  and  unimpeach- 
able integi'ity  know  what  are  the  objects  of  the  Federatror., 
and  that  the  membership  Viooks  are  open  to  receive  additional 
names,  if  they  desire  to  associate  themselves  with  what  may 
well  become  a  movement  of  considerable  importance  and 
one  of  value  to  the  electrical  trade.  We  give  below  the 
list  of  members  in  the  si.x  districts  as  at  April  3rd, 
1!)19  :— 

London.— "Beriy'a  Electric,  Ltd.  ;  British  Electric  Equipment 
Co. ;  Dawson,  E.,  &  Co.  :  'Drake  &  Gorham,  Ltd.  ;  Electrical 
Supplies,  Ltd,  :  Gillespie  &  Beales  ;  Leach,  S,  (j..  &  Co,  :  Marshall 
and  Plumtree  ;  *Poolfey  &  Austin  :  Sloan  Electric  Co,,  Ltd,  ;  *Sun 
Electrical  Co.,  Ltd, ;  Vulcan  Electrical  and  Mechanical  Engineering 
Co.  ;  Wholesale  Electric  Co,  ;   WholessUe  Fittings  Co. 

Lanciiiihire  (Lire r/ ool,  ManrhesUr.  .i|-c,). — Atkinson,  Lloyd  and 
Co.,  Salford  ;  Jackson,  H.  A.,  &  Co.,  Salford  ;  *Baxend£ile  Bros.. 
Liverpool  ;  Dennis,  E.  P.,  &  Co,.  Liverpool ;  'Downes  k  Davies. 
Liverpool  ;  Sutton,  C.  A.,  &  Co,,  Liverpool, 

i'vrkiihire. — -Albion  Electric  Stores,  Leeds;  Caspersou  Bros,, 
Leeds ;  "Hallamshire  Electric  Co.,  Sheffield ;  Scattergood  and 
.Johnson,  Leeds. 

.\orth,rn  District  {Xm-cistle  and  MidillesbroiighX^BTitish 
Electric  Manufacturing  Co..  Newcastle;  'Electric  and  General 
Stores,  Newcastle ;  Gledson,  J.,  &  Co,,  Xeweastle  ;  Grainger,  T., 
and  Co,,  Newca.stle  ;  Heckels.  M,  0„  Newcastle  ;  Miller,  J,  f .,  and 
Co.,  Newca-stle  ;  "North  British  Engineering  aud  Equipment  Co,, 
Newcastle  ;  Rawclitfe.  F,.  k  Co,,  Newcastle  ;  Bell,  J.  T.,  &  Co,. 
Middlesbrough  :  Hanson,  Brown  A;  Co.,  Middlesbrough  :  Jarvis 
Bros,  .v   Co.,  Middlesbrough  ;  Mulcsaster.  J,,  A;  Co.,  Middlesbrough. 

Midiands  (Biniiiiiiihuut  mid  ii/.«rrifO.— Berkeley,  A,,  Birming- 
ham ;  Bill  &  Berry,  Birmingham  ;  *Donovan  A;  Co.,  Birmingham  ; 
Robinson  &  Hands,  Birmingham  ;  Electrical  Stores,  Nottingham. 

Scotland. —  Cartwright,  J,.  Glasgow  ;  Miller  i  Stewart. 
Glasgow  ;   *Paterson  it  Service.  Glasgow, 

'Members  of  the  Committee. 

Secretary  :  Mr,  A,  G.  Beaver. 

Offices  :  118-120,  Charing  Cross  Road,  London,  W.C. 

We  may  mention  here  that  one  of  the  standing  rules 
with  which  all  members  of  the  E.W.F.  have  to  comply 
before  joining  is  that  they  must  purchase  and  carry  stocks 
on  their  own  account  for  supplies  to  electrical  contractors, 
Ac,  further,  tl  ej  must  not  cater  for  the  retail  trade,  and 
must  not  have  any  contracting  (wiring)  interests. 

Mr.  Smith,  in  proposing  "  The  Electrical  Wholesalers'  Federa- 
tion,'  said  that  the  Association  germinated  in  19H,  and  became 
an  incorporated  body  in  1915.  Everyone  would  agree  in  these 
days  of  powerful  combines  that  it  was  necessary  that  they  should 
have  a  representative  Asssnciation  such  as  that,  for  pooling 
interests,  and  for  their  protection. 

There  was  no  need  for  him  to  dwell  on  the  usefulness  of  a 
genuine  factor  who  carried  large  aJid  varied  stocks,  both  to  the 
manufactiu'er  and  to  the  contractor.  As  one  American  writer  had 
put  it : — "  We  are  expected  to  give  prompt  aud  isfallible  service, 
interpret  orders  which  would  require  a  Sherlock  Holmes  to  under- 
stand what  is  wanted,  often  take  back  goods  which  have  been 
ordered  in  excess,  and  give  the  full  credit  demanded — intact,  act 
as  warehouse,  stockroom,  shipper,  and,  in  many  oases,  banker  as 
well," 

They  did  this,  relieving  the  manufacturers  of  the  necessity  of 
carrying  large  stocks  throughout  the  country,  minimising  their 
risk  of  bad  debts,  and,  in  fact,  acting  as  general  distributing  agents 
at  a  parcentage,  in  many  cases,  much  less  than  their  own  selling 
charges. 

The  activities  of  the  Federation  had  necessarily  been  affected 
during  the  period  of  the  war,  although  the  Committee  had  done  a 
large  amount  of  ground  work,  and  on  several  occasions  had  been 
able  to  bring  about  a  better  understanding  between  the  manu- 
factiuer  and  the  factor.  They  felt  that  the  time  had  now  come 
when  by  means  of  Main  and  Local  Committees,  meeting  at  regular 
intervals,  they  should  be  able  to  achieve  results  which  would  be 
beneficial  to  the  industry  as  a  whole,  Mr.  Smith  coupled  with  the 
toast  the  name  of  the  indefatigable  secretary,  Mr.  Beaver,  who  had 
done  more  work  than  anyone  else  in  putting  the  Federation  on  its 
present  footing, 

Mr.  Beaver,  in  responding,  said  that  he  had  the  work  very  much 
at  heart.  They  started  just  before  the  war  in  a  small  way,  but  the 
outbreak    of    war    considerably  nullified   their   ettorts,   as   it   dis- 
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(TTKanlsed  a  good  manj  bxisineMcs.  Notwithatandinf;  the  difficaltiei. 
they  contlnusd  to  endeaTour  to  m&k*  headway.  He  waa  more  than 
gratified  to  lee  that  out  of  a  total  memberthip  of  44  they  had  at 
least  36  present.  That  was  a  very  (food  percentage  and  a  very 
^ood  omen.  Obviously  the  members  of  the  Federation  had  its 
Interests  at  heart.  Id  these  days  of  Trade  Tnious  and  combinations 
of  all  sorts  it  was  very  essential  that  an  industry  like  the  wholesale 
electrical  industry  should  have  its  own  Association.  It  had  a  large 
number  of  interests  to  look  alter,  and  it  needed  protection,  which 
could  only  be  secured  by  bindintr  themselves  together  in  some 
way.  Some  years  ago  they  felt  the  need  of  some  such  organ- 
isation, because  manufacturers  appeared  to  have  a  tendtncy 
to  eliminate  the  factor  wherever  they  could.  If  the  factor 
was  in  a  large  way,  and  could  command  good  business,  the  manu- 
facturer would  come  along  and  solicit  his  orders,  and  then 
he  had  a  happy  knack  of  going  round  to  the  nearest  contractor,  or 
trade  user,  perhaps,  and  selling  on  exactly  the  same  terms  as  when 
he  secured  the  factor's  large  order.  It  was  to  do  away  with  that 
state  of  things  that  the  E.VV.F.  was  brought  into  being.  The 
efforts  that  the  main  Committee  had  made  had  been  the  means  of 
promoting  a  better  understanding  with  manufacturers  than  ever 
they  had  before.  When  the  members  got  together  they  found 
that  they  were  not  such  bad  fellows,  after  all.  At  one  time  they 
used  to  think  their  competitors  were  their  natural  enemies.  Now 
that  they  were  meeting  one  another  and  interchanging  views,  the 
industry  as  a  whole  was  benefited.  There  was  no  use  in  the 
senseless  price-cutting  which  went  on,  and  by  meeting  together 
they  could  see  how  it  could  be  prevented.  It  meant  that  they  got 
the  same  business— there  was  room  for  everybody — and  they  could 
get  it  at  a  better  price  than  before.  Mr.  Beaver  concluded  by  issuing 
an  invitation  to  other  genuine  wholesale  factors  to  join  their  ranks. 


NOTES. 


Royal  Arch  Masonry. — On  April  8th,  Mr.  P.  Colville 

Smitn,  Grand  SecreLaiy  and  Scribe,  consecrated  the  Kelvin 
Chapter,  wnich  will  be  attached  to  the  Kelvin  Lodge,  No.  3,73b, 
which  is  composed  of  electrical  engineers.  The  ceremony  took 
place  at  MarK  Masons'  Hail,  W.C,  ana  the  other  Grand  Chapter 
officers  assisting  were  Mi.  Ir'ercy  Still,  P.P.G.Soj.  ;  Canon  C.  W. 
Barnard,  Grand  Superintendent,  VVarwickanue  ;  J»ir.  C.  t'.  Quicke, 
P.A.G.Soj.  ;  and  Mr.  A.  Kansford  Collett,  D.G.U.C.  Mr.  V. 
Deieoeoque,  Mr.  E.  J.  Reid,  and  Mr.  J.  O.  Pcarston  were  installed 
as  tne  nrsc  Principals,  and  Mr.  H.  Porter-Cox  was  appointed 
secretary. 

The  Incorporated  Mnnicipal  Electrical  Association. — 

— Annual  UcweiMion. — Ihe  Oonvention  will  be  held  thia 
year  at  I'eiixatowe  ou  June  I'lth-iyth,  and  we  have  receiveil 
a  icopy  of  the  programme,  which  indicates  a  jetum  to  pre- 
war amenities.  Headquaj-ters  will  be  at  the  "  Felix  "  Hotel, 
Felixstowe;  the  meetings  will  take  place  on  June  17th  at  the 
Town  Hail,  Ipswioh,  and  on  the  lollowing  days  in  the  Spa, 
Pavilion,  Felixstowe. .  Papers  and  reports  will  be  taKeu  a^ 
read.  On  Tuesday,  June  17th,  the  Mayor  oi  Ipswich  will 
receive  the  .\asociation,  and  Mr.  F.  Ayton  (engineer  and 
manager,  Ipswich  Coi-poration  electricity  supply  and  ti-ani- 
ways)  will  delivei-  kis  presidential  address,  alter  which  Aid. 
W.  Walker  wdl  read  a  paper  on  "The  Whitley  Keport." 
In  the  aftei-uoon  tiere  will  be  visits  to  various  works,  lol- 
lowed  by  aJteiuoon  tea  with  the  Mayor,  and  in  the  evening, 
dinner  at  Fehxstowe.  Altei'  dinner  a  special  meetmg  ol' 
■■  Committee  "  members  ol  the  -A.^ooiation  will  consider  the 
quesrtion  of  the  salaries  of  chief  eJectiical  engineers  m  the 
light  of  the  scale  iormulated  by  the  Associated  Municipal 
Electrical  Engineers.  Un  Wednesday  morning  at  Felixstowe 
Mr.  S.  L.  Pearce  will  open  a  discussion  on  "  Electric  Trans- 
mission Considerations,  '  and  a  paper  on  "The  Bating  of 
Electric  Supply  Undeitakings "  by  Bailie  W.  B.  Smith,  ol 
Glasgow,  wrU  be  read  and  discussed,  in  the  afternoon  the 
seaplane  station  will  be  visited,  and  in  the  evening  the 
annual  dinner  will  be  held.  On  Thursday  morning  the  an- 
nual general  meeting  wiU  take  place,  followed  by  a  special 
general  meeting  with  regard  to  the  alteraticm  of  the  articles 
6i  association.  Communications  should  be  addressed  to  the 
president  of  the  -Association,  Corporation  FUectric  Supply 
and  Tranaways  Depai-tments,  Ipswich. 

Dissension  in  the  E.T.U. — According  to  the  Manchester 
Daily  JJispatch,  serious  internal  trouble  is  threatened  in  the 
Electrical  Trades  Union  in  consequence  of  the  action  of  the 
Executive  Council  in  granting  strike  benefit  to  members  in 
the  Thames,  Belfast,  Clyde,  and  Forth  areas,  who  came  out 
on  strike  without  official  sanction,  and  against  the  advice  of 
their  union,  dunng  the  Belfast  and  Clyde  strikes. 

The  action  ot  the  Executive  Council  is  to  be  put  to  the  vote 
on  the  appeal  of  the  Newcastle  Central  Branch,  who  consider 
the  action  ot  the  executive  on  Ftebniary  '2nd  a  gross  violation 
of  the  rules  by  which  a  ballot  must  be  taken  before  a  strike 
oan  receive  sanction. 

"  We  most  emphatically  deplore  this  dangerous  precedent 
aa  unconstitutional,  unjust,  and  certainly  not  democi-atic 
(they  state).  ...  If  thia  dangerous  and  autocratic  precedent 
is  allowed  to  pass  unchaUeoged  it  will  deprive  membene  of 
the  only  safeguard  they  have  within  the  union  whereby  they 


may  coTinttract  in-egular  and  irrwponsibl*  handling  of  fundn. 
Should  this  precedent  become  an  aocomplished  fact  it  'wOl 
place  members  at  the  mercy  cl  the  extiemist  and  th«  irre- 
sponsible and  wiU  end  in  bankruptcy  and  chaos." 

BaUot  papers  have  been  circulated  throughout  the  union, 
on  which  membere  will  vo<te  for  or  against  the  apix?al. 

Edacational.  —  Aekoxautral     ENGrsEERmr,.  —  The 

Aeronautical  Institute  of  Great  Britain  has  inauiiurated  an  inten- 
sive Course  in  Aeronautical  Engineering  at  the  Institute  of  Marine 
Engineers.  A  well-attended  Course  started  on  April  14th,  and  a 
new  Course  is  being  arranged  to  commence  very  shortly. 

Eclipse  of  the  Sun.— '^hservations  will  be  made  by 
special  British  and  American  expeditions  in  South  America,  the 
Atlantic,  and  Africaof  the  total  eclipseof  the  sun,  which  occurs  on 
May  lyth.  Magnetic  and  electrical  observations  will  be  made  at 
Cape  Palmas,  Liberia.  Special  attention  should  be  given  by  wire- 
less operators  to  any  peculiarities  in  the  transmission  of  signals  at 
the  time  of  the  eclipse.  It  is  important  to  ascertain  whether  there 
are  any  effects  on  signal  strength  due  to  the  passage  of  the  moon's 
shadow  over  a  station,  such  as  accompany  the  daUy  passage  of  the 
earth's  shadow  at  sunrise  and  sunset. 

Fatalities. — While  assisting  to  clean  out  a  boiler  at  the 
Hill  Crest  OU  'Works,  Clayton,  John  Robertson  (17),  a  labourer, 
received  a  fatal  shock  from  an  electric  bulb.  It  was  stated  at  the 
inquest,  at  Manchester,  that  Robertson  was  holding  the  bulb  by 
the  joint  at  the  top.  He  had  done  so  for  about  a  quarter  of  an 
hour  when  the  boilerman,  whom  he  was  assisting,  spoke  to  him 
without  receiving  a  reply,  and  found  that  he  had  died  as  if  going 
to  sleep,  without  making  a  sound.  Medical  evidence  was  that 
death  was  due  to  heart  failure  following  an  electric  shock  (240 
volts  AC.).  The  inquiry  was  adjourned  for  H.M.  Inspector  of 
Factories  to  make  an  examination. 

At  the  resumed  inquest  on  Monday,  Mr.  Henry  Topham, 
Electrical  Inspector,  said  he  had  examined  the  scene  of  the 
accident.  Deceased  had  been  cleaning  out  a  boiler  flue,  and 
using  a  portable  electric  lamp  attached  to  a  cable.  He  had  care- 
fully examined  the  lamp,  and  found  that  the  locking-ring  con- 
necting the  two  parts  of  the  lampholder  was  slack.  On  one  sidi' 
the  stranding  which  prevented  the  spring  contact  from  touching 
the  metal  sleeve  of  the  lampholder  was  broken  away.  The  result 
was  that  it  was  quite  easy  for  the  terminal  to  touch  the  metal  work 
of  the  lampholder.  The  whole  thing  would  then  become  charged 
at  240  volts.  The  deceased,  while  holding  the  lamp,  made  good 
contact  with  the  damp  earth,  and  he  would  receive  such  a  shock 
that  death  would  be  instantaneous.  The  lamp  looked  as  if  it  had 
been  improperly  wired  by  someone  who  did  not  understand  it.  A 
representative  of  the  firm  explained  that  candles  were  provided  for 
the  class  of  work  that  the  deceased  was  engaged  upon,  and  it  was 
against  instructions  for  anyone  to  use  the  portable  electric  lamp. 
A  verdict  of  "  Accidental  death  "  was  returned. 

It  is  stated  that  Patrick  Dillon  (33),  while  working  a  coal-cutting 
machine  in  Easterhill  Colliery,  Tollcross,  received  a  fatal  electric 
shock. 

■Whilst  fixing  an  electric  cable  in  a  house  at  Bethnal  Green, 
Thos.  Carter  (36),  in  the  employ  of  the  Stepney  B.C.,  was  killed 
through  touching  the  cable  which  was  apparently  alive.  The 
inquest  was  adjourned. 

On  April  25th  a  Post  Office  telegraph  lineman  fall  from  a  pole 
,^0  ft.  high  in  Boyle  Street,  London,  and  was  killed. 

Electric    Vehicle    Committee.— At  the  request  of   the 

Executive  Committee  of  the  Association  of  British  Motor  and 
Allied  Manufacturers,  Mr.  F.  Ayton,  M.I.E.E.,  hon.  secretary  of 
the  Electric  Vehicle  Committee  of  Great  Britain,  has  consented  to 
read  a  paper  on  Electric  Vehicles  at  the  Royal  Automobile  Club,  at 
8.1.5  p.m.,  on  Wednesday.  May  14th. 

The  primary  purpose  of  this  paper,  and  of  the  discussion  which 
will  follow  it,  is  to  encourage  the  manufacture,  in  this  country,  of 
electric  vehicles,  and  of  the  various  components,  accessories,  and 
apparatus,  required  in  connection  with  the  construction,  use.  or 
charging  of  electric  vehicles.  It  is  hoped  that  the  meeting  will  be 
attended  by  all  who  are  interested  in  this  important  subject. 

Tickets  may  be  obtained  from ; — The  General  Secretary, 
Association  of  British  Motor  and  Allied  Manufacturers,  Ltd.,  39, 
St.  James's  Street,  S.W.  1  ;  or  from  Mr.  F.  Ayton,  Corporation 
Electrical  Supply  and  Tramways  Departments,  Ipswich. 

Appointments   Vacant.— The  Council    of    the    British 

Scientific  Instrument  Research  Association  (26.  Rnssell  Square, 
W.C.  1)  is  about  to  appoint  an  Assistant  Director  of  Research  at 
£1,000  per  annum.  Applications  must  be  received  by  the  Secretary 
by  May  21st. 

Electrical  engineer  and  manager  (£800).  for  the  West  Ham 
Corporation  Electricity  Department ;  charge  engineer  (848.),  for 
the  Bath  Corporation  Electricity  Works  :  shift  engineer  (978.  6d.), 
for  the  Ealing  B.C.  Electricity  Supply  Department.  See  our  adver-' 
tisement  pages  to-day. 

Plant    Life   and   Wireless.— Sir    J.    C.   Bose,  of    the 

Presidency  College  at  Calcutta,  announces  that  plant  life  receives 
and  responds  to  the  long  ether  waves  used  in  wireless  signalling. 
This  great  Indian  scientist  announced  four  years  ago  that  plants 
were  intoxicated  by  alcohol,  wearied  by  too  much  work,  and  stung 
by  blows. 


Vol.  8i.    No.  2,162,  Mat  2,  1910.] 


THE    ELECTRICAL    REVIEW. 


609 


Workmen's    Compensation    Claim. — In    the    City   of 

Xondon  Court,  on  April  2Sth,  before  his  Honour  Judge  Atherley 
Jones,  K.C.,  the  case  of  Gamble  v.  National  Steam-Car  Co.,  Ltd., 
was  mentioned  under  the  Workmen's  Compensation  Act.  Plaintiff, 
Herbert  D.  Gamble,  electrical  engineer,  3,  Cornwall  Terraoe, 
Eegent's  Park,  claimed  against  the  defendants,  16,  St.  Helen's 
Place,  EC  compensation  for  very  serious  injuries  which  had 
occurred  to  him  while  working  for  them,  his  salary  being  £300  a 
year.  Mr.  Tristram  Beresf ord, ' plaintiils  counsel,  said  that  the 
accident  happened  on  August  28th  when  Gamble  was  at 
Chelmsford  carrying  out  certain  teats  with  a  coal  calorimeter. 
There  was  a  little  test  glass  on  it.  That  exploded  and  wounded 
the  plaintiff  very  badly  in  the  face,  and  destroyed  hia  eyesight. 
Defendants  did  not  pay  any  compensation  straight  away,  but  now 
they  consented  to  pay  him  all  he  could  claim,  viz.,  2.is.  a  week 
from  August  Slst  to  the  present  time,  and  to  continue  during  his 
total  incapacity.  The  Court  directed  an  award  to  issue  in  accord- 
ance with  those  terms. 

The  Society   of    Technical   Engineers. — Although  the 

existence  of  this  new  Society  has  for  many  months  Ijeen  a  matter 
of  common  knowledge,  the  promoters  have  not  courted  publicity, 
preferring  to  complete  their  organisation  before  coming  into 
the  open.  The  first  public  appearance  of  the  Society,  in  fact,  was 
at  the  Industrial  Conference  on  AprU  4th,  when,  as  already 
reported,  the  general  secretary  applied  for  representation  of  the 
Society  on  Joint  Industrial  Councils,  including  the  National 
Industrial  Council. 

The  formation  of  the  Society  was  first  proposed  towards  the  end 
of  1917,  when  a  number  of  informal  meetings  of  engineers  were 
held  to  consider  the  position  of  engineers  under  the  new  conditions 
created  by  the  war.  The  first  formal  meeting  was  held  in 
February  last  year,  when  representatives  of  a  large  number  of 
engineers  attended,  and  a  provisional  National  Executive  Council 
was  formed.  The  movement  was  taken  up  with  enthusiasm  in  all 
parts  of  the  country,  as  it  was  recognised  that  the  managing  class 
wtks  the  only  class  of  industrial  worker  still  without  an  organisa- 
tion, the  first  essential  to  efiective  action  on  behalf  of  the 
members  of  that  class.  Thousands  of  men  are  eligible  for 
membership,  and  there  is  no  sign  of  opposition  to  the  movement. 
It  is  not  intended  that  the  Society  shall  replace  existing  scientific 
institutions,  though  it  wUV  endeavour  to  furtler  the  technical  as 
well  as  the  material  interests  of  its  members. 

The  whole  of  the  present  organisation,  though  it  has  been 
elaborated  and  developed  widely,  is  of  a  provisional  nature  ;  when 
the  draft  constitution  and  rules  of  the  Society  have  been  approved, 
it  will  proceed  to  the  formal  election  of  council  and  officers.  In 
the  meantime  a  salaried  general  secretary,  Mr.  Norman  Wyld,  has 
been  appointed,  with  ofiices  at  25,  Victoria  Street,  S.W.  Besides 
affording  opportunities  for  intercourse  and  the  exchange  of  ideas 
between  the  members,  the  Society  will  stimulate  the  diffusion  of 
technical  knowledge,  promote  education  and  training,  and  endeavour 
to  secure  for  engineers  a  more  adequate  recognition  of  the  services 
they  render  to  the  community,  as  well  as  a  larger  share  in  the 
control  of  their  working  conditions.  The  qualifications  for  mem- 
bership have  not  yet  been  defined  with  precision,  but  will  be 
designed  to  make  membership  a  guarantee  of  professional  qualifi- 
cation.    Probably  the  Society  will  be  registered  as  a  trade  union. 

Institution  and  Lecture  Notes.— The  Institution  of  Elec- 
trical Engineers  and  the  Iron  and  Steel  Institute.— The  following 
are  the  papers  which  are  to  come  before  the  joint  meeting  of  these 
two  bodies  at  the  Institution  of  Civil  Engineers.  Great  George  Street, 
Westminster,  S.W.,  on  Thursday,  May  Sth,  at  2.30  p.m.  :— 

J.  Bibbv,  "Developments  in  Iron  and  Steel  Electric  Furnaces." 

W.  K.  Booth,  "The  Booth-Hall  Electric  Furnace." 

H.  A.  Greaves,   "  Application    of    Electrical  Energy  to    the    Melting   of 

R.  G.  Mercer.  "Electric  Furnaces  in  the  United  Kingdom,  1918." 
.\xel  Sahlin.  "  A  New  Tvpe  of  Electric  Furnace." 
Victor  Stobie,  "  Large  Electric  Steel-Melting  Furnaces." 

Will  our  readers  kindly  take  special  note  of  the  time  of  this 
meeting  ? 

Informal  Meetin&s.— The  next  informal  meeting  will  be  held 
in  the  rooms  of  the  Chartered  Institute  of  Patent  Agents.  Staple 
Inn  Buildings  (South  Block),  close  to  335,  High  Holborn,  W.C,  on 
Monday,  May  12th,  1919.  at  7.30  p.m.,  when  Mr.  W.  E.  Bradshaw 
will  open  a  discussion  on  "  Regulations  Issued  by  Electricity  Supply 
Undertakings."  . 

lUumlnatlng  Engineering  Society,  U.S.A — The  1919  Conven- 
tion of  the  Society  will  be  held  in  Chicago,  Illinois,  as  early  in 
October  as  possible.  Further  details  will  be  issued  as  soon  as 
definite  plans  are  formulated. 

Institute    of   Metals The  spring  and  autumn  meetings  of  the 

Institute  will  be  held  respectively  in  London  on  May  19th  and  in 
Sheffield  on  September  24th  and  25th.  At  the  former.  Prof. 
F.  Soddy,  F.R.S.,  wUl  deliver  the  ninth  annual  May  lecture,  on 
■'  Eadio-Activity,"  for  which  cards  of  invitation  may  be  obtained 
from  Mr.  G.  Shaw  Scott.  M.Sc.  3S,  Victoria  Street,  S  W.  1,  upon 
receipt  of  a  stamped  and  addressed  envelope.  The  Sheffield  maeting 
will  be  the  first  provincial  gathering  of  the  Institute  to  be  held 
slnos  th«  outbreak  of  war.  There  will  be  visits  to  works  and  other 
ftwotiona  besides  the  ordinary  business.  Those  dcBirons  of  partioi- 
patirg  in  the  Sheffield  meefcing  ahouH  oomnmnioate  at  onoe  witii 
Mr.  Shaw  Soot*. 

Electrical  Association  ol  Australia  (Victorian  Section) — A*  a 
meeting  held  at  Melbourne,  on  Majoh  27th,  a  disousslon  on 
"  AutomatJcaUy-oontroDed  Sub-Stations  and  Power.  Stations"  wa,s 
opened  by  Mr.  G.  G.  Oree. 


OUR   PERSONAL   COLUMN. 

ITu  Editors  invUf  tlectrioal  engineerg,  whether  connected  with  the 
technical  or  the  commercial  iide  of  the  profesium  aiid  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Eeview  posted  as  to  their  movements. 


Central  Station  and  Tramway  OflScials. — Southampton 
T.C.  has  advanced  the  salary  of  the  tramways  engineer,  Mr. 
W.  T.  ROBSON,  by  ^200  a  year. 

Mr.  J.  R.  H.4NT0N  has  resigned  his  position  as  stataan 
superintendent  at  the  Rawenstall  electricity  works,  Eare>- 
holiiie,  and  Mr.  Wm.  Audley  Weldon,  of  the  Lancashire  Elec- 
tric Power  Co.,  haa  been  appointed  in  iuk  place  at  £250  per 
annum. 

Cleckheaton  D.C.  has  increased  the  salary  of  Mr.  A. 
P1CK.ERSGILL,  chief  electrical  engineeo",  by  £62  10s.  a  year. 

Major  Herbeet  Bell,  HuH  City  electrical  engineer,  has 
returned  to  his  duties  after  four  years  with  the  Forces.  The 
Electricity  Committee  has  decided  to  recommend  the  City 
Council  to  approve  of  Major  Bell  visiting  the  United  States 
in  order  to  investigate  and  report  on  the  latest  electrical 
developments. 

Mr.  A.  F.  Kellett,  of  the  Bradford  Corporation  Burveyor's 
department,  has  been  appointed  the  permanent  way  superin- 
tendent to  the  Sheffield  Corporation  tramways. 

General. — We  have  pleasure  in  giving  herewith  a  portrait 
of  Mr.  J.  W.  BE.4UCHAMP,  the  recently  appointed  Director  of 
Electrical  Development,  whose  functions  wiU  no  doubt  bring 
him  into  contact  with  very  many  of  our  central -statical 
readers,  as  well  as  with  other  branches  of  the  electrical  in- 
dustry. It  is  "up  to"  Mr.  Beauchamp  to  develop  "elec- 
trical development"  in  this  country;  he  will  not  find  time 
hang  heavy  on  his  hands  in  that  capacity — iie  will  have  a 
hard  task  to  overcome  the  dead-weight  of  inertia  and  gain  the 


Mb.  J.  W.  Beauchamp. 


sympathies  of  his  clients,  but  he  can  be  depended  upon  to 
infuse  life  and  energy  into  the  movement  of  which  he  has 
become  the  motive  force,  and  he)  hais  our  best  wishes  for  hia 
sudoess. 

We  are  infonned  that  Mr.  J.  E.  Edgecombe  and  Mr.  J.  W. 
Elliott,  representing  the  Tungsten  Lamp  .Association,  have 
beeo  added  to  the  Main  Committee,  and  Mi'.  Edgecombe, 
Director  of  the  T.L.A.,  to  the  Executive  Committee,  of  the 
Electrical  Development  Association. 

According  to  the  Times  Professor  Frederick  Soddy,  M.A., 
P.R.S.,  Professor  of  Chemisti^y  in  the  University  of  Aberdeen, 
was  elected  on  Tuesday  to  the  new-established  second  ohair 
of  chemistry  at  Oxford. 

Mr.  W.  Elsdon  Dew.  chief  mechanical  and  electrical  en- 
gineer to  the  Central  Mining— Rand  Mines  group,  has  ac- 
cepted the  local  secretaryship  of  the  Institution  of  Electrica.I 
Engineers. — S.A.   Mining  Journal. 

Ml-.  S.  EvA.NS,  A.M.I.E.E.,  electrical  engineer,  of  Hoylake, 
has  resigned  -his  position  of  Chief  Government  Magneto  In- 
.spector  at  the  British  Westinghouso  Electric  &  Manufactur- 
ing Co..  Manchester,  and  stai-ted  a  business  with  Capt.  G.  B. 
Wheeler,  as  magneto  and  car  lighting  specialists  in  .Argyle 
Street,  Birkenhead. 

Mr.  W.  BR.4ND  arrived  at  Simon's  Town,  Cape  Province, 
during  March  to  bake  up  th«  position  of  ekctrioal  engineer 
to  the  Admiralty  at  th«  Kaval  Dock  Yards. 

Mr.  T.  J.  GiBBOVS,  third-grade  clerk  in  the  electncal  de- 
pSiTtment  at  Devon  port  Dockyard,  has  been  appointed  ^ir<3- 
0Tad«  clerk  in  the  conBfcructive  department  at  Simon's  Town 
Dockyard.  Oape  'Town,  the  base  of  the  Cape  and  West  Aln- 
cao  Squadron.  Mr.  S.  W.  Rickard,  acting  second-grade  derk 
in  tha  electrical  department,  Bermuda,  Dockyard,  the  base 
of  the  West  Atlantic  Squadron,  has  been  appointed  to  the 
electrical   departaent  at   Devontvart  Xtoclfyaxd. 
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Mr.  J.  J.  Woods,  engineer  and  manager  of  Clones.  Co. 
ISIonaghan,  Electiric  Light  &  Power  Co..  ha^s  been  appointe*! 
to  a  aimilar  position  with  the  Iiisli  Towns  Elootric  l>ight  and 
I'ower  Co.,  Belfast. 

.\t  a  faiTeweU  supper  and  dance  organised  by  the  employes, 
Mr.  E.  J.  Walsh,  A.M.I.E.E.,  who  recently  resigned  his 
his  position  as  engine<^r  iind  manager  of  the  Musselburgh 
Electric  Light  &  Traction  Co..  Ltd.,  was  presented  with  a 
gold  watch  .and  chain  and  Mrs.  Walsh  with  a  gold  locket  and 
chain.  Bailie  .•Vndersou.  the  locaj  director  of  the  company, 
who  presided  over  an  attendance  of  about  Si),  expiiessed  the 
directors'  regret  at  Mr.  Walsh's  resignation.  Mr.  Small, 
station  superintendent,  Mr.  Smalley,  tralfic  sui>erintendont, 
and  Mr.  H.  C.  Babb  (Mr.  WaJsh's  successor)  also  spoke. 
Mr.  Walsh  has  joined  the  staff  of  Me^rs.  .\ndrows  &  Co.,  of 
Glasgow,  agents  in  Scotland  for  the  Enfield  Cable  Co.,  Brook 
Motors,  Brotherton  Tubes,  &c. 

It  is  announced  that  Mr.  Arnold  B.  Gridley  has  re- 
signed his  position  as  Director  of  Electric  Power  Supply, 
but  ^^ill  act  tempfirajily  as  electrical  ad\iser  to  the  Mini.stn' 
of  Mmutions  pending  the  liqiiiidattion  of  electrical  contracts 
and  the  disposU  of  outstanding  mattt^rs  mider  negotiation. 

Mr.  W.  J.  .John,  D.I.C.  .-V.M.I.E.E..  h.is  been  appointeii 
lectUTer  in  electrical  engineering  at  East  London  College ' 
(Univer.sity  of  London).  Mr.  John  was  trained  at  the  City 
.■md  Guilds  (Eingineeiing)  College,  South  Kensington,  and  has 
sinoe  been  for  '2^  yea.rs  assistant  designer  to  Messrs.  .L  H. 
Holmes  i  Co.,  Newcaatlc-on-Tj-ne,  and  afterwards  as  wii-eless 
engineer  in  tie  service  of  the  British  Admiralty.  Lattealy 
he  has  been  experimental  and  research  engineer  with  Messrs. 
Allen,  West  *  Co.,  Ltd.,  Brighton. 

The  Honours  List. — The  New  Ve,-H-  Honours  List  just 
published  conwins  the  following  : — 

The  Hon.  T.  H.  A.  E.  Cochr^ine,  who  is  made  a  baron,  is 
a,  director  of  tie  Direct  U.S.  Cable  Co.,  Ltd.,  and  chairman 
of  Thermit,  Ltd. 

Mr.  E.  .Tardine,  M.P.,  who  is  a  director  of  tie  English 
Electrical  Co.,  Ltd.,  and  of  the  Bridgwater  &  District  Elec- 
tric Supply  Co.,  Ltd.,  is  made  a  baronet. 

Sir  J.  D.  Kees.  M.P..  also  made  a.  baronet,  is  a,  director 
"f  the  Kolar  Mines  Power  Station.  Ltd. 

Air.  G.  M.  Chamberlin,  upon  whom  the  honour  of  knight- 
hood IS  conferred,  is  a  director  of  t.he  Norwich  Electnr 
rramways  CVj.,  Ltd. 

Prof.  BiCHAED  Arman  Gregory,  who  also  becomes  a  knighf. 
IS  a  member  of  the  Council  of  the  British  Association  and  in 
other  capacities  serves  the  interests  of  educational  science;  he 
was  organiser  of  the  British  Scientific  Products  Exhibition. 
.\s  editor  of  A'afure  we  tender  him  our  congratulations  upon 
this  well-merited  distinction. 

Obituary. — Mr.  H.  Thomas. — The  death  occurred  recenth 
of  Mr.  H.  Thomas,  for  niamv  years  chief  engineer  of  Fleel- 
w.  <«l  A  Divstrict  Electric  lighlt  &  Power  Co.  ' 

Mb.  I.MBE  Ktralfy. — We  regret,  to  recor<l  the  death  which 
oci.mrred  a)t.  Bnghtou  on  Sundav  night,  of  Mr.  Imre  Kia-aJfy, 
t,he  world-renowned  organiser  of  exhibitions.  During  the 
past  20  to  30  yeare  he  had  played  a  prominent  part  in  man>- 
international  esMbitions  held  in  London.  The  White  Cit\- 
Hnd  Stadium,  opened  in  1908.  was  a.  scheme  of  his  origination 
and  execution.  The  Franco-British,  Impejial.  and  the  Ja.pan- 
Biitish  exhibitions,  held  at  Shepherd's  Bush,  were  among 
the  more  recent  of  his  impoiiajit  undertakings.  There  is 
no  doubt  that  had  he  livefl.  his  jntei\?st  in  such  ma.tters 
\vould  have  led  him  to  undertake  o^her  exhibitions  and 
fostivals  .suited  to  after- the- war  conditions. 

Mr.  a.  D.  Hc.nter. — We  regret  to  record  the  death  of  Mr. 
.Mbert  Daniel  Hunter,  which  occun-ed  on  April  17th,  after  a 
short  illness.  Mr.  Hunter  entered  tie  service  of  Siemens 
Bros.  &  Co.,  Ltd.,  in  1S89.  At  the  fonnation  of  Siemens 
Bros.  Dynamo  Works,  Ltd.,  in  190fi,  Mr.  Hunter  was  trans- 
ferred to  that  company  and  occupied  the  position  of  chief 
assistant  secretary.  Upon  the  death  of  the  then  secretarv- 
in  1908,  Mr.  Hunter  succeeded  to  the  position.  He  was  .50 
years  of  age. 

Will. — Lieut.  Leonard  Gcstav  Byng,  who  was  killed  on 
active  service  in  France  in  August,  1918,  left  £166,608  gross. 
Lieut.  Byng,  who  was  a  son  of  tie  late  Mr.  Gustav  Byng, 
was  a  director  of  tie  General  Electric  Co.,  Ltd. 

Mr.  W.  D.  Butcher,  an  ex-president  of  tie  Rontcen 
Society,   left  ^69,22.5. 


NEW     COMPANIES     REGISTERED. 

Armstrong  "Whltworth  Development  Co.,  Ltd.  (154,548). 

—Registered  April  17t'i.  Capital,  £2.000.000  in  £1  shares.  To  acquire  and 
hold  shares,  stocks,  debentures,  debenture  stocks,  tjcnds,  obligations  and 
securities,  and  to  carry  oi>  the  business  of  irorJounders,  engineers,  manufac- 
turers of  implements,  tools,  and  machinery,  brassfounders,  metal  workers, 
boilermakers,  millwrights,  machinists,  iron  and  steel  con\.eiters.  smiths, 
metallurgists,  electrical  engineers,  X;c,  The  subscribers  (each  with  one  ord. 
share),  are  :-rRear.Admiral  C.  h.  Ottley,  17,  Queen's  Gate  Gardens.  S.W,  7: 
J  H.  B.  Noble.  Ardkinglas,  Inverarv,  barris'eT:  N.  W.  Smilh-Carington.  12, 
Cheniston  Gardens,  W.,  barrister-  H.  T.  Mc.\ullfle.  Runnvmede,  Manor  Wav, 
Blackheath.  chartered  accountant:  S.  W.  A.  Noble.  Kent  House.  Kniehti- 
bridge,  .S.W.,  engineer:  Sir  Glynn.  H.  West,  iT.  Great  Cumberland  Place 
W..  engineer:  }.  P.  Davison.  lOT.  Burbage  Road.  Dulwich  ViUaee.  S.E., 
secretarj-.  First  directors  •  J.  H.  B.  Noble,  S.  V^^  A.  Noble,  and  Sir  Glvnr 
H.  West.  Qualification.  1.000  shares.  Remuneration.  £251)  each  p»r  annum 
■£100    extra    for    th-    chairm.-,nj,;     R»cistr.red    office  :     <l.    Great    George    "Street 


Bootliroyd    Repairs,    Ltd.    (lo4,461). — Private   company.' 

R..giMerp.l  April  irih".  C.ipit-il,  A-i.OOO  in  fl  shares.  To  lake  over  the  busi-' 
II,  ^,  of  ih.-  .lectrii-.il  coniracting  part  of  the  businc»^  of  H.  T.  Boothroyd 
a  .\ktnsidu  Street,  Bootlc.  The  subscribers  (each  witli  one  sh.irc)  ore  ;— 
1.  S.  .Milton,  Gorscfield.  Queen's  Drive,  Moselcy  Hill,  Liverpool,  pawn- 
l.ruk.-r;  W.  H.  Thomson,  tj.',  Worccsl.'.r  Road,  Bootlc  Liierpool,  electrical 
•  ngincer.  First  directors  :  I'"  S.  .Milton  (chairman),  H.  T.  Boothroyd,  and 
\\  .    H.    fhomson.      Kegislercd    office.  3.J4J3,   Chalbuer   Street,    LivurprKil. 

Devon      Hydro- Electric     &      Development     Co.,      Ltd. 

I  I.5l,o0«).— Private  company.  Reijistcred  April  I'Jlh.  C.ipital,  1:20,000  in  «1 
>li.ir»-s.  To  promote  an  .Act  for  incorporating  a  stalutorv  company  lor  gone- 
rating  electricity  by  using  water  from  rivers  on  Dartmtxir  or  elsewhere  in 
Drvon,  SonicrMit,  .-ind  Ck»rnwall,  or  otliorwise,  and  supplying  electrical  cur- 
r.-nt  (or  all  purposes,  and  also  for  .supolying  water,  &c.  The  sutyscritjers 
in;;— F.  B.  I.ary,  Clarcmont.  Northwood,  company  director,  1,000  shares; 
W.  S.  .Abell,  11,  Wcdderburn  Road,  N.W.  3,  naval  architect,  350  shares. 
First  directors  :  Prof.  \V.  S.  Abell,  F.  B.  Lacy,  J.  N.  A.  Houblon,  P.  B. 
l.lanville,  and  Dr.  J.  A.  Par\es.     Registered  office;  52,  Queen  .Street,  Exeter. 

J.  A.  Crabtree  &  Co.,  Ltd.  (154,486).— Private  company. 

Register.d  .\pril  lilh.  Capital,  i'10,0D0  in  fl  shares.  Manufacturers  of  and 
dealers  in  electrical  and  mechanical  machinery,  dynamos,  motors,  cables, 
heaters,  cookers,  &c.  First  directors:  J.  A.  Crabtree,  16.  Clements  Road. 
.South  Yardley,  Birmingham;  G.  F.  Harper,  Branksome,  Victoria  Park. 
Colwyn  Bay;  J.  A.  Harper,  53,  Douglas  Road,  Acocks  Green,  Birmingham. 
.Solicitor  :     H.    Cant.    33,    Newhall    .Street,    Birmingham. 


OFFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Priestman  Bros.,  Ltd. — Particulars  of  .£5,00()  debenture.^, 

created  hebru:iry  12th,  1917,  and  all  issued  March  2»th,  1919,  charged  on  th.- 
company's  undertaking  and  property,  present  and  future,  including  iincalk'd 
capital,  freehold  and  leasehold  land.  &c.  These  debentures  r.;nk  ^ari  fassu 
with  £5,000  like  debentures  issued  in  1916.  and  ne.xt  alter  a  prior  lien  deben- 
ture for  £10,000  issued  in  1902,  but  in  priority  to  £21,2.50  debenture  stock 
secured    by   trust   deed   of  1913. 

Thomp.son      Bros.     (Blackburn),      Ltd. — Particulars     of 

fl,.500  deb.;ntures.  created  and  all  issued  March  25th,  1919.  charged  on  l1'.- 
company's  undertaking  and  property,  present  and  future,  including  uncall-  I 
capital. 

Omej^a  Lampworks,  Ltd. — Issue  on  February  21st,  IfH'' 

(,(    ClitKI   d.  h'Tlurc,    part    of    a    secies  already    registered. 


CITY     NOTES. 


-\t  the  annual  meeting,  on  Eriday  lafilj 
W.  T.  Henley's  Mr.  G.  Sutton,  M.I.E.E.,  who  presided. 
Telegraph  Works  said  that  although  the  result  of  tne  trad 
Co.,  Ltd.  ing  for  the  year  under  'i-oview  wa.s  not 
as  good  ais  that  of  the  previous  twelve 
months,  he  believed  it  would  be  regarded  as  very  satisfactoo' 
by  the  shareholders.  They  had  incj«aeed  the  share  capital 
by  the  issue  of  •200,0(X)  new  ordinary  shares.  The  reserve 
account  was  re^luced  by  the  £200,tKX)  which  had  been  capi- 
talised by  the  new  ordinai-y  .shares,  but  it  still  remained  a.t 
the  substantial  amount  of  ilOo.CKXK  which  it  was  proposed 
to  increase  at  tho  meeting  to  fl30,(XX),  and  in  addition  they 
had  provided  dB  10,477  for  repairs  which  could  not  be  diMie 
during  the  war.  They  werc'  .stiU  making  war  allowances  to 
the  dependents  of  men  who  still  retuained  in  the  forces.  So 
far  they  had  spent  about  i616,(3(X)  on  that  account.  On  the 
other  side  of  the  balance  sheet  the  amount  to  the  credit  of 
land,  buildings,  and  machinei-y  was  reduced  by  the  transfer 
to  the  new  T.vre  Co.,  and,  on  the  other  hand,  it  had  been 
increaised  by  the  ±'19,000  of  additions.  There  had  not  been 
much  building  during  th©  war,  but  dn  the  current  year  the 
timount  which  woulil  be  required  for  additions  wotild  be 
much  larger,  a,?  they  were  proceeding  with  many  building 
jjlans.  Investments  in  Government  securities  wea-e  less  by 
tibout  ^5,000,  a.s  they  would  be  using  tie  money  in  the 
development  of  the  business  now  that  restrictions  on  trading 
were  removed.  There  was  an  increa-se  of  £140,000  in  in- 
vestments by  reason  of  the  pa.rtly-p<aid  shares  which  they 
held  in  the  new  T\Te  Co.  The  item  of  stock  in  trade  was  a 
Uttle  smaller  than  in  the  previous  accounts.  The  profit  and 
loss  account  .showed  a  reduction  of  about  £S5.WK)  in  the 
balance  of  trading  account,  but  provision  for  deprex:iation 
was  about  ±'20.000  less  owing  to_  the  fact^  that  they  had  not 
had  to  put  down  as  much  special  machinery  for  war  pur- 
poses as  in  previous  years,  and  consequently  tiey  had  not 
had  so  much  to  scrap.  The  net  profit  amounted  to  ±148,000, 
or.  about  ±14,000  less  than  last  year,  but  notwithstanding 
that  they  were  i>aying  an  increased  dividend.  Tliey  had 
considerably  increaised  the  saka'ies  paid  to  the  staff,  and 
the  wages  of  the  workpeople:  they  had  increfl,=ied  ban  uses 
all  round,  had  added  to  their  reserve  account,  and  increased 
the  can-y  forward,  and  that  being  so,  the  directors  thought 
that  the  reduction  in  the  purchasing  power  of  money  and  the 
high  rate  of  income  tax  Justified  them  in  recommending  an 
increase  in  the  dividend.  During  the  past  30  vears  the  un- 
divided profits  of  the  bnriness  had  been  used  in  develop- 
ments a.nd  extension".  The  small  factory  which  exi^rticd  3C 
years  ago,  employing  some  few  score  of  people,  had  de- 
veloped into  the  three  factories  now  possessed  by  the  com- 
pany  in  which  they  employed  some  thousands  of  people. 
The  use  in  that  way  of  reserveis  so  created  wa.s  bound  to 
lead  to  thei  enlargement  of  the  profits. ,  With  regard  to 
profit-sharing  as  u«ii.i11t  imderstood,  he  thought  it  was 
,'ibtoUitply  imrractiivthle  in   ivinnertion   with    such   a   businesp 
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as  the  campany  carried  on.  He  had  given  more  than  20 
years'  consideration  to  the  matter,  and  had  endeavoured  to 
iind  a  method  which  the  company  couJd  adopt,  but  without 
success.  He  could  not  hnd  any  system  which  would  satisfy 
the  labom"  :ade  and  at  the  same  time  would  not  endanger  the 
existence  ol  the  business  as  a  prooperous  concern.  Was  it 
likely  that  labour  under  a  profit-shaiing  scheme  would  be 
satislied  that  profits  should  be  used  in  extension  of  the 
•v.'ness'?  That  was  only  one  of  the  many  diftjculties  which 
m  a  Ijusiness  such  as  theirs  in  dealing  with  the  pro- 
He  was  convinced  that  labour  had  to  be  satisfied  with 
.  properly  paid  and  not  by  any  division  of  profits.  They 
l.iaymg  1-5  per  cent,  on  the  ordinary  capital,  but  that 
not  a  proper  way  of  looking  at  their  dividend.  The 
capital  was  not  the  item  to  look  at  in  considering  the 
-.  but  the  actual  capital  which  was  employed  in  work- 
ne  business,  and  the  actual  dividend  paid  on  the  capital 
.:_fuoyed  in  the  business  was  less  than  4^}  per  cent.  They 
weiie  doing  a  great  deal  more  for  their  workpeople  than 
merely  paying  them  wages.  They  were  doing  all  sorts  of 
work  in  connection  with  their  welfare  departments,  in 
leepect  of  which  a  oousdderable  charge  appeared  in  the 
present  accounts.  As  to  the  future,  it  was  more  difficult 
than  usual  this  year  to  attempt  any  rehable  forecast.  They 
had  qurt-e  a  large  number  of  peace  orders  on  their  books,  but 
they  had  been  hampered  since  the  armiBtic©  by  restrictions 
on  exports,  and  to  a  more  moderate  extent  by  restrictions 
an  imports  of  raw  materials.  He  trusted  that  those  restric- 
tions would  be  removed  in  the  course  of  a  few  weeks.  At  the 
present  time,  however,  they  were  suffering  under  them,  and 
the  works  were  not  as  fully  occupied  with  ordinary  commer- 
cial work  MS  they  might  otherwise  be.  The  effect  of  the  high 
wages  which  they  were  pax-ing  upon  the  future  of  the  in- 
dnrtry  and  uix)n  their  abihty  to  meet  competition  was  diffi- 
cult to  estimate.  \\'ith  his  -JO  years'  experience  of  the  busi- 
ness he  might  say  that  there  was  plenty  of  work  at  present 
for  the  whole  of  the  electrical  industry,  and  he  thought  that 
for  the  next  two  or  three  years  the  high  rate  of  wages  would 
not  interfere  with  their  obtaining  business.  Certainly  as 
far  as  the  home  trade  was  concerned  they  would  be  in  no 
worse  position  than  any  of  their  competitors,  and  he  pre- 
samed  that  the  authorities,  who  taxed  them  so  heavily,  would 
see  that  they  were  not  unduly  hampered  in  competitive  trade 
in  England  by  foreign  competition  in  the  form  of  dumping. 
For  the  ne.xt  year  or  two  at  all  events  he  did  poir  think  they 
would  suffer  as  regarded  the  overseas  trade,  but  high  wages 
might  eventually  have  a  great  effect  on  that  trade,  though  he 
did  not  feel  competent  to  make  any  forecast  in  that  connec- 
Uon.  It  was  impossible  to  state  what  t-he  position  of  America. 
and  Japan  might  be  in  the  next  two  or  three  years  with 
regard  to  labour.  The  palliative  for  high  wages  was  sup- 
posed to  be  a  larger  output,  and  so  it  was.  but  he  was  not 
inclined  to  think  that  the  rearrangement  of  hours  which  they 
had  recently  made  at  their  factories  would  give  them  an 
increased  output  to  compensate  for  the  increased  cost  of 
labour.  He  beUeved,  however,  that  the  higher  rates  of 
wages  generally  must  inevitably  lead  to  a  greate-r  demand 
for  commodities  which  must  result  in  higher  prices  or  in 
the  increase  of  production.  Personally,  he  was  not  at  all 
Imposed  to  a  high  rate  of  wages.  In  conclusion,  the  chair- 
man referred  briefly  to  the  tire  business,  which  he  said  was 
a  splendid  enterprise.  Its  future,  however,  was  endangered 
by  the  excess  profits  duty,  because  being  a  new  business  it 
had  no  pre-war  standard  of  profits,  and  they  were  only 
aUowed  6  per  cent,  cm  the  original  capital  employed  anil 
9  per  cent,  on  the  additional  capital,  which  after  providing 
for  incoane  tax  and  other  charges,  allowed  nothing  for  the 
development  of  the  business,  and  did  not  give  a  sufficient 
return  to  the  capital  employed,  to  enable  new  capital  to  be 
raised.  Mr,  Martin  Roberts  secxjnded  the  motion,  and  the 
report  was  adopted. 

Mr.  F.  E.  Clipper  presided  recently  at 

Bromley   (Kent)    the    annual   meeting.      He  said    that"  the 

Electric  Light     adver.se  conditions  had   been   increasingly 

I    -and  Power  Co.,    felt  at  Bromley,  where  their  revenue  de- 
Ltd.  pended     so    largely     upon     Ughting     load. 

The  Rationing  Order  decrea,«ed  their  light- 
Si  ing  sales  by  2(1  per  cent.,  as  compared  with  1917.  and  by  41 
'  per  cent.,  as  compared  with  pre-war.  Sales  for  heating  and 
power  fell  off  by  20  per  cent,,  as  compared  with  1917.  Re- 
venue dei^reased  by  f  2..327.  and  costs  of  generation  increased 
by  400,  Tlic  combined  effect  of  the  lighting  restrictions  and 
summer-time  had  resulted  in  their  having  to  nm  the  works 
for  SIX  months  last  year  at  an  actual  loss,  expenses  exceed- 
ing the  receipts  during  the  six  summer  months,  April  to 
September.  TTiey  not  only  had  to  increa.se  the  charge  per 
unit,  but  had  to  put  into  forc<^  the  minimum  charge  of 
13s.  4d.  per  quarter  provided  for  in  their  provisional  order. 
The  reason  that  the  minimum  charge  of  13s.  4d,  per  quarter 
was  provided  for  under  the  provisional  orders  was  that  capi- 
tal exppnditure  had  to  be  incurred  by  the  companv  for  even-- 
consumpr  conneet^'d  to  the  comp.nny's  surnly,  the  cost  of 
oonnpcting  a  small  consumer  being  verv  little  less  than  the 
cost  of  connecting  a  large  consumer.  Unless  a  minimum  of 
20  units  was  taken  and  paid  for  each  quarter  there  was  not 
»n  adequate  return  upon  the  expenditure  which  h?d  h.id  to' 
be  incurred  in  order  to  make  the  supply  available  to  the 
consumer.  The  oon,mmers  who  used  less  than  20  units  in 
"J'V  H'tart^r  had  h.vn  supplied  at  a  loss,  a«  the  company's 
inndin;  (-h.argr.-j  innirred  in  order  t<->  ma.ke  the  i^ipply  avail- 


able to  the  consumer  had  to  be  met  whether  the  consumer  was 
using  a  supply  or  not.  Objections  were  taken  to  the  chao-ge 
on  the  ground  that  under  the  rationing  order  people  were 
expected  to  economise,  but  it  .should  be  pointed  out  tha.t 
people  were  not  expected  to  economise  below  a  certain  point, 
and  that  the  ration  of  ^electricity  aUowed  for  even  the  smallest 
house  was  never  less  than  'At  units  for  each  of  the  two 
summer  quarters  and  40  units  for  each  of  the  two  winter 
quarters.  The  company's  object  in  enforcing  the  minimum 
chaxge  was  not  that  they  wante<l  the  consumer  to  pay  for 
electricity  which  he  had  not  U5*d,  but  they  wanted  the  con- 
sumer to  use  the  minimum  of  20  imits,  as  it  was  the  revenue 
which  was  of  importance  to  the  company.  The  yeai  had 
been  very  difficult  and  trying,  and  of  the  future  it  was 
difficult  to  say  how  quickly  to  expect  a  return  to  normal 
conditions,  but  he  hoped  that  the  restrictions  on  hghting 
would  shoiiJy  be  removed,  when  a  large  part  of  the  hghting 
load  would  be  regained.  During  the  last  four  years  the 
connections  to  the  mains  had  incj-eased  by  neady  20  per 
cent.,  and  when  in  full  use  again  he  saw  no  reason  why 
they  should  not  regain  former  prosperity. 

The  report  adopted  at  the  annual  meet- 
Dublin    &    Lucaning  showed    that   after   providing   for  de- 
Electric    Railway  benture     interest,     there     is     a    balance 
Co.  of    £744,    out    of    wliicJi    the    preference 

dividend  for  one  half-year  is  to  be 
paid,  absorbing  £475.  The  chairman,  Jlr.  .1.  W.  Hill, 
said  the  traffic  receipts  showed  a  net  increase  over 
-1916  of  £3.284,  and  over  1917  of  £2,345.  and  the  receipts 
from  electric  light  had  increased  from  £362  in  1917  to  £432 
in  1918,  or  nearly  20  per  cent.  During  1918  the  passengers 
carried  were  441.171.  compared  with  452.137  in  1917 — a 
reduction  which  was  entirely  due  to  the  limited  service,  par- 
ticularly on  Sundays,  when  the  service  was  cut  down  by 
60  per  cent,  by  order  of  the  Government.  AH  the  principal 
expenditure  figures  showed  increases.  He  hardly  exaggerated 
in  saying  that  the  wages  bill  for  1919  would  not  be  less  than 
double  that  of  any  previous  year,  and  the  cost  of  fuel  had 
risen  by  nearly  £1.000,  or  practically  33  per  cent,  over  1917, 
The  total  increase  in  expenditure  over  1917  might  be  taken 
at  £3,000,  In  view  of  the  arrangement  with  the  Goverti 
ment.  the  present  income  did  not  depend  on  traffic  receipt? 
or  working  expenses.  Unfortunately,  they  could  never  hope, 
as  long  as  that  a.rrangement  held,  to  pay  a  full  dividend  on 
the  preference  shares.  In  the  circumstances,  the  directors 
considered  it  their  duty  to  ascertain  the  company's  legal 
position  with  regard  to  the  debenture  liability,  and  counsel 
had  advised  that  it  was  not  necessary,  under  existing  war 
legislation,  to  do  anything  beyond  continuing  to  pay  the 
interest  for  the  time  being.  This  advice,  of  course,  they 
would  follow. 


Madras    Electric    Tramways    (1904).    Ltd.— Mr.   A.    M, 

QuiU,  presiding  at  the  annual  meeting  on  April  23rd,  referred 
to  the  increased  working  costs  and  the  cost  of  materials,  also 
to  the  increase  in  fares  to  meet  the  situation.  There  wa;- 
an  increase  of  9,9  per  cent,  in  the  number  of  passengers 
oafried  and  of  11.2  per  cent,  in  traffic  receipts.  It  is  in- 
tended, during  the  current  year,  to  replace  the  60-lb.  rails 
in  '^'aU  Tax  Road  by  90-lb.  rails,  and  this  will  practically 
complete  the  sub.stitution  of  the  old  fiO-lb.  section.  The 
route  for  a  new  double  line  for  a  certain  length  had  been 
approved  by  the  corporation,  and  the  matter  w-as  before  the 
Government  for  consideration.  The  estimated  cost  of  widen- 
ing of  bridges  in  this  connection  was  to  be  borne  partly  by 
the  corporation  and  the  company  and  partly  by  the  Govern- 
ment. The  board  was  about  to  prcKV^ed,  in  co-operation  with 
the  Madras  Electric  Supply  Coi-poration.  with  the  institution 
of  a  provident  and  pension  fund  for  the  employes. 

Indian  Electric  Supply  &  Traction  Co.,  Ltd. — ^The  report 
for  1918  states  that  the  surplus  on  the  year's  working  in 
Cawnpore  was  £19.271  (against  £17.767  in  1917),  and  in- 
cluding transfer  fees  and  exchange  adjustment  in  England 
the  credit  side  of  net  revenue  account  shows  a  total  of 
£20.674.  London  expenses  £2,M7 :  debenture  interest. 
£3,900;  resei-^-e  for  depreciation  and  renewals. £6,000:  deben- 
ture issue  expenses  wTitten  off,  £1,000;  brought  forward. 
£685.  After  paying  8  per  cent,  for  the  yea.r  on  the  ordi- 
nary shares  issued  prior  to  December,  1918.  and  5J  per 
cent,  on  those  issued  subsequently.  £336  is  paid  as  directors' 
commission  on  dividends,  and  £1,171  is  to  be  carried  forward. 

North   of  Scotland    Electric    Lii^ht  &  Power   Co.,    Ltd. — 

Gross  profit  for  the  year  ended  December  31st  last  £6,644, 
Interest  on  debentures  and  loans  ab.sorbed  £2,629,  leaving  a 
balance,  including  £1,700  brought  forward,  of  £5,714.  A 
dividend  of  3  per  cent,  is  recommended;  £2.000  to  be  placed 
to  renewal  reserve;  £1.000  to  general  ras6i"ve.  and  £1,214 
to  be  earned  forward. 

New  Issue. — The  Manfjanexe,  Bronzt  d  Brass  Co..  Ltd.. 
have  been  issuing  (throuch  the  British.  Foreign  &  Colonial 
Corporation,  Ltd.)  £115,000  first  mortga-ce  six  per  cent, 
redeemable  debentures  to  provide  new  capitel  for  the  areo- 
ticm  of  roUing  mills  at  Ipswich,  &c. 

W.  T.  Glover  &  Co..  Ltd.— Year  1918.  D!\ndenci  on 
ordinarv  shaj-es  5  per  ceot,  ajid  a  bonus  of  2+  per  cent  both 
1«H  tBX,     To  iwwrve  £20,000.     Carried   forward   £9,891 
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Montreal  Li^ht  &  Power  Companies. — The  Montroal 
Ldght,  Heat,  and  Power  Consolidatod  Ii.ts  declared  a  divi- 
dend of  1  per  cent,  on  the  paid-up  capiul  stock  (being  at 
the.  rate  of  i  per  cent,  per  annum)  for  quarter  ending  April 
30th.  The  Montreal  Light,  Heat  &  Power  Consolidated. 
operating  the  above  company,  has  declared  a  dividend  of 
2  per  cent,  on  the  paid-up  capital  stock  (being  at  the  rate  of 
8  per  cent,  per  annum)  for  the  same  quarter. 

Stock  Exchange  Notices. — The  following  are  to  be  offi- 
ciallv  quoted  :  — 

International  Light  &  Power  Co.,  Ltd.— f396,2(X)  5  per 
cent,  first  mortgage  debentures  of  .£100  each  (within  Nos. 
1  to  4,000). 

Newcastle-npon-T>-ne  Electric  Supply  Co..  Ltd. — 500,000 
additional  ordinan'  shares  of  £1  each,  fullv  paid  (Nos.  797,682 
to  1,297,681). 

City  Electric  Light  Co.,  Ltd.  (Brisbane). — Year  ended 
January  31st,  1919.  Credit  balance  f3-'5,.559.  Inteiim  divi- 
dend paid  in  September  £16,839.  Further  dividend  paid  in 
March.  1919.  3  per  cent,  on  preference  and  5  per  cent,  on  the 
ordinary.     Carried  forward   £415. 

Dictoj^raph  Telephones,  Ltd. — .Annual  meeting  held 
Aprfl  14th.  Very  successful  year  reported :  future  prospects 
very  satisfactory.     Dividend  10  per  cetit.,  less  tax. 

River  Plate  Electricity  Co.,  Ltd. — Half-yearly  dividend 
of  3  per  cent,  on  the  6  per  cent,  non-cumulative  preferred 
shares. 

Kaministiqnia  Power  Co. — Dividend  2  per  cent.,  less  tax, 
for  the  quarter. 


STOCICS     AND     SHARES. 


Tuesday  Evening. 
The  Stock  Exchange  is  a-tiptoe  with  expectation  over  the 
Budget.  As  May  1st  is  a  holiday,  markets  wiU  not  feel  the 
force  of  the  Chancellor's  speech  until  the  Friday  in  this 
week,  but  advance  forecaEt.s  have  been  many.  The  income 
tax  and  the  excess  profits  duty  are  the  two  main  centres  of 
interest.  Relief  in  the  one  ca.se  may  be  balanced  by  further 
pressure  in  the  other.  Mea,nwhile  the  hopes  of  comproinise 
between  the  "  Big  Four,"  the  obvious  breaking-up  of  Bol- 
shevism in  Russia,  and  the  coming  relea-se  of  industry  from 
Government  control  are  hailed  as  bullish  factors.  Business  is 
by  no  means  bad,  although  last  Sunday's  blizzard  played 
havoc  with  communications  for  a  day  or  two.  The  oil  boom 
continues  an  outstanding  feature. 

Oil  is  playing  a  prominent  part  in  the  amazing  prosperity 
of  the  City  Services  Co.  Gross  earnings  in  1911  were  under 
a  million  dollars.  Li  1916  they  were  over  10  million  dollars, 
and  la-st  year  they  came  to  22  million  dollars.  Net  profits 
were  two  million  dollai-s  in  1913,  and  21J  million  dollars  in 
1918.  The  expansion  occurred  mainly  through  the  company's 
utility  business,  but  the  report  mentions  a  new  branch  of 
profit,  present  and  potential,  in  the  oil  lands  that  are  being 
developed.  Two  years  ago,  the  gross  earnings  from  oil  opera- 
tions were  4J  mUUon  dollars,  whereas  last  year  they  rose  to 
18  miUion  dollars.  New  capital  to  the  tune  of  34  million 
dollars  was  raised  during  191S,  and  of  this,  30  milhon  dollars 
was  in  7  per  cent,  convertible  gold  debentures.  The  common 
shares  stand  at  425,  the  fractions  at  350,  and  the  preferred  at 
84. 

Home  electricity  issues  are  disposed  to  be  dull,  although 
the  pre-ordinary  issues  remain  finnly  held.  Charing  Cross 
ordinai-y  are  J  lower,  and  shares  in  the  other  London  under- 
takings lean  to  the  lower  side.  Edi.son  Swan  have  gone  back 
to  par  on  the  forthcoming  issue  of  20O.000  ordinarj'  shares  at 
£1  each,  the  money  being  wanted  for  development  of  the 
business.  General  Electric  ordinary  rose  13s.  6d.  to  18^  on 
the  hope  of  an  early  scheme  for  splitting  the  shares.  Elec- 
tric Constructions  are  1/16  easier  at  23s.  9d.  The  new  prefer- 
ence shares  of  the  Midland  Power  Distribution  are  hard  at 
5s.  premium. 

Mexican  Utihties  have  weakened  on  the  disqtiieting  news 
of  further  revolution  and  bloodshed.  Mexico  Tramways  6 
per  cent,  bonds  fell  3  to  49,  and  business  was  recorded  at 
47.  while  the  5  per  cent,  first  mortgage  changed  hands  as 
low  as  59.  British  Columbia  Electric  Railwav  4i  per  cent, 
debenture  recovered  to  62.  but  the  preferred  is  2i  lower  a.t 
37^.  Brazilian  Tractions  are  li  up  to  57i.  other  Brazilian 
issues  also  being  in  favour. 

Marconis  remain  quiet,  notwithstanding  the  fact  that  the 
whole  of  the  business  is  to  be  freed  from  restrictions.  Mr. 
Godfrey  Isaajcs  has  been  speaking  optimistically  of  the  capa- 
city for  wireless  extension,  more  particularly  in  connection 
with  the  development  of  aeroplane  services  in  the  sphere  of 
commerce.  Marconis  are  steady  at  4  13/16,  Marines  being 
better  at  4  11/16.  .Americans  fell  sharply  to  288.  on  a  alight 
pressure  to  sell.     Canadians  remain  at  15s.  9d. 

Direct  United  States  Cable  shares  ire  flat  at_4i,  a  fall  of 
ISs..  on  a  circular  issued  by  the  company  recording  i.  chapter 
'of  remarkable  war  aoddenfs.  Tha  company's  main  cable 
was  interrupted  as  far  back  as  September.  1917,  and  one 
drawback  after  another  conspired  to  prevent  the  necessary 
repairs  being  made.  Admiralty  requirements,  soibmarine 
dangers,  gales,  engine  trouble,  were  amongst  the  checks  eri- 
QOUBfered.  The'  comtrany  spent  £70,000  upon  fn^tless  eipe<^i- 
tiSne.    On  top  o(  all,  we  Wes^m  Union  Telegraph  Co.  d^- 


£5  8    16 
6  18    4 

6  18    4 


cided  to  enforce  the  clauses  under  which  it  i.s  entitled 
ceJtiiin  conditions,  first,  to  reduce  the  rent,  and,  secondl 
to  tei-minate  the  lease.  The  Direct  United  States  Board  hai 
taken  steps  to  apply  to  the  High  Court  for  relief  again 
lorfeitui'e  of  the  leaae.  Aj'raagements  have  been  made  £ 
the  iuuiiedmte  dispatch  of  the  c.s.  Faraday  to  repair  til 
main  caJile.  There  the  matter  stands  for  the  moment,  bl 
.a  more  unhappy  concatenation  of  adverse  circumstanoos  a 
hardly  have  befallen  any  cable  company  as  a  result  of 
wai'. 

-•Vnglo.Ameiioan  Telegraphs,  meanwhile,  are  better.  GnJ 
Submaaines  have  risen  another  os.  on  the  dividend,  ai 
Eastern  Telegraph  stock  is  half  a  point  higher.  TelegrapE' 
Constnictions  are  10s.  up.  Henley's  maintain  their  advance. 
India-Rubber  shares  keep  dull,  although  it  is  held  by  tome 
that  the  continued  shrinkage  in  the  price  of  the  raw  material 
.nhould  be  a  good  thing  for  such  compunies.  Rubber  shai^es 
are  undecided;  the  market  l(X)ks  foj-  beneJflt  from  tho  substi- 
tution  of  any  form  of  taxation  in  place  of  excess  profits  duty. 
Tho  engineering  shares  keep  fairly  hard,  but  Babcwks  are 
i  down.  .Annaments  are  a  good  mai-kct,  on  the  close  alli- 
ancos  being  fonned  for  peace  purposes  with  electrical  indus- 
tries. The  air  is  charged  with  rumour-s  of  arrangements, 
absorptions  and  amalgamations. 

Home  Rails  are  heavy,  though  Metropolitans  rose  superior 
to  the  prevailing  weaikness  and  advanced  to  27.  The  London 
Electric  Railway  is  applying  for  Parhamentary  powers  to 
raise  more  capital,  in  the  shape  of  debenture  .stock.  Recent 
activity  in  East  Londons  has  given  way  to  the  more  usual 
condition  of  complete  quietude.  Tbere  is  a  thou,sand  or  two 
o  per  cent.  1914  preference  stock  ot  the  Metropolitan  Railway 
in  the  market.  It  is  offered  at  77,  at  which  the  yield  is  the ' 
exceptionally  high  return,  foi-  a  Trustee  security,  of  6^  per 
cent,  on  the  money. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES 
HoHB  Elbotbioitt  Coupaniss. 

DiTldend  Price 

. ■ April  2il, 

1917.  1918.  1919.     Rise  or  (all, 

Brompton  Ordinary 10  8  63  — 

Charing  CroBB  Ordinary     ....        4  4  '  8g  —J 

do.       do.       do.       4i  Prel...       4i  44  8i  — 

Chelsea 6  8  3S  — 

City  of  London         8  8  HJ  — 

do.       do.    6  per  cent.  Pref.  . .       6  6  10  — 

County  of  London 7  7  lOi  — 

do.         do.     6  per  cent.  Pref,       6  8  9|  — 

Kensington  Ordinary         ....        7  6  6i  — 

London  Electric        NU  Nil  IJ  — 

do.       do,     6  per  cent.  Pref...       6  6  3}  — 

Metropolitan 4  5  8|  — 

do.         4J  per  cent.  Pref.    ..        4J  4J  8i  — 

St.  Jamea'andPaUMall  ..         ..        9  10  7J  — 

South  London           6  P  2j  — 

South  Metropolitan  Pref 7  7  20/8  — 

WestminBter  Ordinary       ....       9  8  6J  — 

Teleoraphb    ahd    Telkphonbb. 

Anglo- Am.  T  1.  Pref 6  6  984xd  +1 

do.            Def IJ  88/6  aa*  +J 

Chile  Telephone B  8  78  - 

Cuba  Sub.  Ord 7  7  lU  +i 

Eastern  Eitenslon B  8  16  — 

Eastern  Tel.  Ord 8  8  1631  4i 

Globe  Tel.  and  T.  Ord 7  7  14*  — 

do.       do.        Prel 6  6  lOj  — 

Great  Northern  Tel 32  23  81  — 

Indo-European         13  13  67i  — 

Marconi           30  30  Hi 

Oriental  Telephone  Ord 10  15  2A  — 

,  United  R.  Plate  Tel 8  8  7J  — 

West  India  and  Panama  . .        . .      1/3  1/3  li  — 

Western  Telegraph            ....        8  8  163  — 

HoMS  Bails. 

Central  London  Ord.  Assented   ..44  6Si  — 

Metropolitan 1  H  27  +J 

do.         District         ..        ..     NU  Nil  S3J  — 

Underground  Electric  Ordinary..     Nil  Nil  8i  — 

dS.              do.       "A"        ..     NU  NU  9/3  - 

do.              do,       Income  ..4  6  96  — 

FOBEION     Tbaus,  &o. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  H  — 

Anglo-Arg.  Trams.  First  Pref,     . .       BJ  NU  Si  — 

do.           do.      2na  Prel,       ..        —  —  84  —  jS 

do.           do,      6  Deb 6  6  68*  — 

Brazil  Tractions       —  —  S*?!  +  H 

Bombay  Electric  Prel 6  8  lOJ  — 

British  Columbia  Elec.  Ely.  Pfce.       6  6  .59  — 

do,               do.        Preferred      NU  NU  .S7i  — aj 

do.               do.        Deferred       Nil  NU  374  — 

do.              do.        Deb.      ..        4i  «  62  -1-1 

Mexico  Trams  6  per  cent.  Bonds..      NU  Nil  61  — 

do.           6  per  cent.  Bonds..      NU  Nil  49  — a 

Mexican  Light  Common  . .        . .      Nil  Nil  37  — 

do.              Pref NU  Nil  61  — 

do.            Ist  Bonds..        ..      NU  NU  68  — 

MancfaotubiNS  Coufanieb. 

Baboook  &  Wilcoi             ....        16  15  8|  —J 

British  Aluminium  Ord 10  10  IjJ  — 

British  Insulated  Ord 25  12J  2A  — 

British  Westingbouse  Pref.        . .         74       7J  aj 

Callenders 26  25  10  — 

do.       64  Pref 5  64  Si  — 

Castner-Kelhier        26  30  Bj  — 

Edison-Swan, '*  A "            ..        ..        —  —  1  — :,S 

do.      do.    6  per  cent.  Deb.    ..46  764  — 

Electric  Construction        ..        ..        10  10  1-A  — ^ 

Gen.  Eleo.  Pref 6  6J  lOg  — 

do.       Ord 10  10  18J  -Kg 

Henley 26  25  2,>  — 

do,    44  Prel 4i       44  4  - 

Indit-Babber 10  10  m  — 

Siemens  Ord —  10  68  — 

Telegraph  Con 90  20  244  +i 

01;rldendi  paid  Ires  ol  Inoome  Tax. 


6  1  10 

7  !)  0 
6  3  6 

•6  7  4 

•6  0  0 

•4  18  6 

M  16  7 

6  14  8 

7  2  0 
6  13  0 
4  3  0 
6  3  0 

•6  17 

•4  8  4 

•4  16  10 
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THE    LITERATURE    OF    SCIENTIFIC    MANAGEMENT. 


By    FRANK    J.    MAURICE. 


Before  the  war,  iii  the.  United  Kingdom,  tliere 
were  probably  not  more-  than  a  hundred  manufac- 
turing employers  who  had  heard  of  scientific  man- 
ay  einent,  nor  a  dozen  who  "knew  what  it  meant; 
only  one  had  adopted  it. 

To-dav  there  is  a  rush  for  information  about  it, 
and  a  growing"  realisation  that  competition  will  be 
impossible  against  American,  French,  Belgian, 
Italian,  and  German  industries  which  produce  three 
articles  per  workman  against  our   one. 

The  situation  is  not  an  old  one  that  we  have  sur- 
vived in  the  past,  but  an  almost  entirely  new  one, 
owing  to  the  extension  of  scientific  management, 
in  the  countries  mentioned,   during  the  war. 

The  books  on  the  subject  are  beginning  to 
nudtiply,  and  at  the  request  of  the  editor,  the  writer 
proposes  to  give  an  outline  of  the  scope  of  those 
books  which  have  come  under  his  notice,  tor  the 
assistance  of  intending  students. 

1.  The  Frbiciplcs  of  Scientific  Management.  (By 
Frederick  Winslow  Taylor,  M.E.,  Sc.D.  Pub- 
lishers: Harper  &  Bros.,  Xew  York.) — In  this  book 
—which  is  essentially  the  first  to  read — Dr.  Taylor 
deals  with  the  fundamentals  and  principles  of  the 
subject.  The  whole  philosophy  of  scientific  man- 
agement is  to  be  found  here,  together  with  a  nmn- 
ber  of  illuminating  examples  showing  the  results 
the  author  obtained  in  leading  engineering  works 
in  the  United  States. 

The  work  is  a  short  one — 70  pages — the  style  and 
subject  matter  fascinating,  and  it  has  for  one  of  its 
principal  objects — to  quote  the  author — to  answer 
the  questions:  ""  (1)  Wherein  do  the  principles  of 
scientific  management  differ  essentially  from  those 
of  ordinary  management  ?  (2)  Why  are  better  re- 
sults attained  under  scientific  management  than 
under  the  other  types?  (3)  Is  not  the  most  impor- 
tant problem  that  of  getting  the  right  man  at  the 
head  of  the  company?  And  if  you  have  the  right 
man  cannot  the  choice  of  the  type  of  management 
be  safelv  left  to  him?  " 

2.  Shvf  Managemc7it.  (By  F.  W.  Taylor,  M.E., 
Sc.D.  Publishers:  Harper' &  Bros.,  New  York, 
1912.) — This  book  should  certainly  be  next  read 
by  a  student  of  the  sttbject.  It  deals  fully  with  the 
practical  application  of  the  principles  of  scientific 
management,  but  without  too  much  detail,  and  con- 
tains nothing  too  technical  for,  shall  we  say,  the 
non-scientifically  trained  directors  of  an  engineer- 
ing concern. 

Dr.  Taylor  does  much  straight  talking  to  both 
employer  and  workman,  and  while  "  soldiering  " — ■ 
or  ca'  canny — is  not  spared,  the  still  too  pre\alent 
notion  that  low  wages  mean  a  low  labour  cost  is 
equally  exploded;  and  both  parties  are  cautioned 
at  the  outset  "  that  no  system  or  scheme  of  man- 
agement should  be  considered  which  does  not  in 
the  long  run  give  satisfaction  to  both  employer 
and  employe,  which  does  not  make  it  apparent  that 
their  best  interests  are  mutual,  and  which  does  not 
bring  about  such  thorough  and  hearty  co-operation 
that  they  can  pull  together  instead  of  apart." 

"  High  wages  and  a  low  labour  cost,"  is  the 
watchword  throughout,  and  Dr.  Taylor  assures  us 
that  this  ideal  has  been  attained  in  every  case  where 
he  has  installed  his  system,  to  the  mutual  and  entire 
satisfaction  of  both  parties. 

Profit  sharing  is  not  favoured,  and  some  con- 
vincing arguments  are  produced  against  it.  Vari- 
ous pay  systems  are  dealt  with  and  compared. 

The  author — as  a  soimd  manager  must  be — is  a 

practical   psychologist:    "The    spending  of   money 

for  good  machinery  appeals  to  them  [i.e..  company 

.  directors),  because  they  can  see  machines  after  they 

are  bought:  but   putting  money  into  anything   so 


invisible,  intangible,  and,  to  the  average  man,  so 
indefinite,  as  an  organisation  seems  almost  liKe 
throwing  it  away."  But  he  quotes  an  enlightened 
manufacturer :  "  If  I  had  to  choose  now  between 
abandoning  my  present  organisation  and  burning 
down  all  of  my  plants  which  have  cost  me  millions, 
1  should  choose  the  latter.  My  plants  could  be 
rebuilt  in  a  short  while  w^ith  borrowed  money,  but 
I  could  hardly  replace  my  organisation  in  a  genera- 
tion." 

The  ordinary  form  of  management  wherein  orders 
are  conveyed  through  several  intermediaries  from 
manager  to  workman  is  condemned,  and  "func- 
tional management  "  is  insisted  upon,  the  specialists 
in  each  function  being  either  united  in  a  planning 
department,  or,  at  any  rate,  pivoting  thereon. 
This  department  is  described  at  some  length,  and 
is  the  centre  of  the  new  organisation. 

The  basis  of  scientific  management,  accurate  time 
studv,  is  dealt  with  at  length  ui  a  general  way,  but 
precise  instructions  for  carrying-  it  out  are  not 
within  the  scope  of  the  book.  The  general  applica- 
tion of  time  study  is  described,  how^ever,  and  useful 
tables  for  recording  observations  are  included. 

In  Dr.  Taylor's  own  words:  '"This  book  is 
written  mainly  with  the  object  of  advocating  high 
wages  and  low  labour  cost  as  the  foundation  of  the 
best  management,  of  pointing  out  the  general  prin- 
ciples which  render  it  possible  to  maintain  these 
conditions  even  under  the  most  trying  circurn- 
stances,  and  of  indicating  the  various  steps  which 
the  writer  thinks  should  be  taken  in  changing  trom 
a  poor  svstem  to  a  better  t}-pe  of  management." 

3.  Eificioicv  Methods.  An  Introduction  to  Scienti- 
fic Management.  (Bv  M.  :McKillop,  M.A.,  and  A.  D. 
McKillop,  B.Sc.  En'g.,  C.E.  Pubhshers :  George 
Routledge  &  Sons,  Ltd.,  London,  1917.)— Students 
of  the  subject,  whether  "  lay  "  or  technical,  would 
do  well  to  make  this  the  third  book  of  their  course, 
though  it  cotdd  easily  be  read  first,  and,  indeed, 
should  be,  if  difficulty  is  experienced  in  obtaining 
Tavlor's  books. 

•'■  Efficiency  [Methods  "  is  undoubtedly  the  Eng- 
lish primer  of  scientific  management.  It  deals  with 
the  whole  subject  in  a  methodical  and  readable 
manner,  and  is  characterised  throughout  by  un- 
usual impartiality  in  the  comparison  of  different, 
and  sometimes   conflicting,  views. 

The  list  of  contents  is,  in  itself,  an  example  of 
efficiency  methods,  and  is  worth  quoting  in  cxtenso 
as  an  indication  of  the  scope  of  the  book :  — 

1.  Introduction. 

■2.  Management:  A  Preliminary  Discussion. 

3.  Modifications  in  Organisation.— A.  The  Planning  Dept. 

4.  Modifications  in  Organisation.— B.  The  Costing  Dept. 

5.  Modifications  in  Organisation.— C.  TheForemaji. 

6.  Standardisstion  and  Classification. 

7.  Standardisation  of  Equipment.— .A^.  The  Stores  Dept. 
S.  Standardisation  of  Equipment.— B.  The  Tool  Eoom. 

9:  Standai-disation  of  Methods.— .\.  Time  Study  and  Motion 

Study.  ' 

10.  Standaxdisation  of  Methods.- B.  Fatigue  Study, 
n.  Standardisation  of  Methods.— C.  The  Schedule  Time  or 

Standard  Task. 
1'2.  Standardisation  of  Methods —D.  The  Instruction  Card. 

13.  Remuneration  under  Scientific  Management. 

14.  Scientific  Management  and  Welfare  Work. 

15.  Scientific  Management  and  Ti-ade  Unions. 

16.  Scientific  Management  and  Education. 

17.  The  Installation  of  Efficiency  Methods. 

The  purpose  of  this  article  would  not  be  fulfilled 
without  naming  the  books  (others  than  those  re- 
viewed) mentioned  by  Messrs.  McKillop,  and  to 
which  the  student  may  wish  to  refer  :  — ■ 

H.  B.  Dniry's  "History  and  Cxiticisui  of  Scientific  Man- 
agement." 191-5. 

R.  F.  Hoxie's  "  Scientific  Management  and  Labour."  1916. 

H.  L.  Gantt'a  "  Work,  .Waigee,  and  Profits  "  and  "  Indua- 
trial  Leadership." 
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H.  L.  Gantt'.s  "How  Scioiitifio  Managoiuont  is  .\pplieJ." 
A.  H.  Chuivb's  "  I'roiJed-  Distribution  ol'  Expense  Burden." 
Holden  Evans's  "  Cost-beeping  and  Scientific  Management." 
Mis,s  Golduiark's  "  Fatigue  and  ElVicieuey." 
Muensterlierg's  "' rsychology  and  Industrial  Efficiency.  ' 
Briti.^h     .\s.sociation     C\)MinMttee's    IJcixnts    on     Industrial 
latiguc,  I'.Uo  and  lyitj. 

Mini>try  ol  Munitions'  Report  on  Health  and  Fatigue  of 
Munition  Workers,  1917. 
Mr.-.  1..  M.  Cilbreth's  "Psychology  of  Management." 
J'arkhuisl'.s  "Applied  Methods  of  Scientilic  Management." 
4.  Motion  Study.  A  method  for  increasing  the 
efficiency  of  the  -workman.  (By  Frank  B.  Gilbreth. 
Publishers:  Constable  &  Co.,  Ltd.,  London,  1911.) 
— This  would  appear  to  be  the  first  book  to  be  read 
on  its  special  subject.  It  is  the  philosophy  of  motion 
study,  and  for  every  tenet,  an  e.xainple  is  produced 
in  demonstration,  generally  taken  from  the  craft 
of  bricklaying.  The  broad  headings  dealt  with  are ; 
(i.)  General  outline  of  motion  study,  (ii.)  \'ariables 
of  the  worker,  (iii.)  Variables  of  the  surroundings, 
(iv.)  Variables  of  the  motion,  (v.)  Past,  present, 
and  future  of  motion  study.  The  book  is  profusely 
illustrated,  and  serves  the  double  purpose  of  being 
a  general  introduction  to  the  subject,  and  a  par- 
ticular treatise  on  bricklaving. 

We  could  have  wished,  however,  that  the  pub- 
lishers had  read  on  page  51,  "  There  shall  not  be 
any  polished  surfaces  .  .  .  that  will  reflect  an  un- 
necessary Itright  spot  anywhere  that  can  be  seen 
by  the  eyes  of  the  worker."  The  book  is  printed  on 
highly  glazed  paper. 

'>.  Applied  Motion  .Study.  ( I'.v  l-Vank  B.  Gilbreth 
and  L.  Al.  Gilbreth,  I'h.h.  rublishers :  G.  Rout- 
ledge  &  .Sons,  Ltd.,  London,  1919.)— This  book 
contains  a  great  deal  more  than  its  name  suggests. 
It  deals  with  the  whole  question  of  scientific  man- 
agement in  a  detailed  and  technical  way,  and  is  one 
of  the  professional  handbooks  which  the  scientific 
manager  himself  will  use. 

Motion  study  is  described  in  its  application  to 
various  fields  of  activity,  and  the  methods  and  prin- 
ciples of  its  application  to  any  and  all  work  are 
dealt  with  at  length.  The  instriunents  of  the  time 
study  engineer  are  described  and  their  uses  ex- 
plained; they  vary  from  the  homely  "  movie  " 
camera  to  the  somewhat  awe-inspiring  autostero- 
clironocyclegraph. 

The  book  contains  some  interesting  figures  and 
diagrams,  amongst  which  should  be  mentioned  that 
illustrating  the  difference  between  the  traditional 
or  military  type  of  management  .md  functional  or 
scientific  management. 

The  first  and  last  three  chapters  deal  more  gener- 
ally with  the  subject  of  scientific  management,  but 
are  still  rather  for  the  technician  than  the  adminis- 
trator. 

G.  Fatigue  Study.  (By  Frank  B.  Gilbreth  &  L.  M. 
Gilbreth,  Ph.D.'  Publishers:  George  Routledge 
and  Sons,  Ltd.,  London,  191(5.) — "  Fatigue  Studv," 
say  the  authors,  "  is  related  to  motion  study  in  that 
both  are  branches  of  waste  elimination.  Fatigue 
study  classifies  fatigue,  and  outlines  methods  b\- 
which  unnecessary  fatigue  may  be  eliminated  and 
rest  from  necessary  fatigue  may  be  provided." 

The  authors  advocate  a  "  fatigue  survey  "  in 
every  works,  the' object  of  which  is  to:  — 

(o)  Learn  accurately  the  e.xi.sting  "  fatigue  "  con- 
ditions. 

(6)  Picture  the  problem  thoroughly  to  those  in- 
terested. 

(c)  Analyse    the    problem    of    fatigue    elimination 
into   working  units  susceptible   of  attack. 
id)  .\rouse  the  interest  of  all  employes. 
(f)  Show  relation  between  fatigue  and  activity. 
ij)  Teach  every  worker  to  conserve  his  working 
powers. 

A  very  readable  treatise,  primarily  for  the  tech- 
nical manager,  but  of  almost  equal  interest  to  em- 
ployer and  welfare  worker. 

7.  Taylor  System  in  Franklin  Management.  (By 
Lieut. -Col.   George  D.  Babcock,   formerly  produc- 


tion manager,  11.  H.  Franklin  .Manufacturing  Co., 
in  collaboration  with  Reginald  Trautschold,  ALE.,, 
with  a  foreword  by  C.  G.  Barth.  Publishers:  G,- 
Koulledge  &  Sons,  Ltd.,  London,  1918.) — For  many 
reasons  this  is  a  wonderful  book,  and  not  least 
among  those  reasons  are  the  enthusiasm  and  public 
spirit  which  prompted  the  I'"ranklin  Go.  to  have 
such  intimate  information  as  to  its  inferior 
economy  published  to  the  world.  l'"or  this  book 
describes  in  detail  and  graphically  the  working  con- 
ditions and  results  of  the  company's  automobile 
production  over  a  term  of  nine  years  ending  in 
J917,  covering  periods  before,  during,  and  after 
the  installation  (jf  the  Taylor  system. 

It  is  essentially  the  advanced  technical  handbook 
on  our  subject,  and  should  be  read  by  any  manage- 
ment before  their  consulting  management  expert 
conunences  to  install  the  new  system. 

It  is  interesting  to  note  the  somewhat  exceptional 
circumstance  that  the  installation  of  the  Taylor 
system  was  invited  by  the  works  management  of 
tiie  Franklin  plant,  rather  than  by  the  owners;  an 
impartiality  and  progressive  spirit  on  the  part  of 
the  former  which  the  directorate  of  an  industrial 
company  will  not  be  wise  in  expecting  to  be  often 
reiieated — at  least  for  some  years  to  come,  when 
buflicient  object  lessons  and  the  effects  of  competi- 
tion have  done  their  work.  The  author  faithfidly  re- 
lates how  the  Taylor  system  was  investigated  by  him- 
self and  his  co-workers,  and  describes  the  evidence, 
upon  which  they  recommended  its  adoption  to  their 
management.  He  then  deals  with  the  installing  of 
the  system  in  all  its  details,  including  some  i[i\'nv 
special  "  mechanism  "  such  as  a  control-board  room 
where  exact  progress  throughout  the  plant  was 
indicated  on  a  number  of  control  boards  bearing 
numeral  and  symbol  type,  and  a  pneumatic  tube 
system  for  sending  and  receiving  job  tickets  between 
individual  workmen  and  the  planning  department. 
These  tubes  convey  some  thousands  of  job  tickets, 
&c.,  per  day. 

The  te.xt  is  adequately  and  graphically  illustrated 
with  figures  and  charts,  and  the  enumeration  of  a 
feiv  of  these  will  give  a  slight  indication  of  the 
scope  and  value  of  the  book :  Fig.  1,  classification 
of  clutch  assembly  (illustrating  mnemonic  system 
of  identifying  parts,  &c.)  Fig.  2,  classification  of 
materials.  Fig.  6,  photograph  of  arrangement  of  a 
tool  storeroom.  Fig.  10,  details  on  control  board, 
showing  rear  axle  operations.  Figs.  11  &  12,  forms; 
analytical  record  of  time  and  earnings  of  a  work- 
man, and  analysis  of  same  man's  rating.  Fig.  14, 
front  and  reverse  of  inspector's  report  of  spoiled 
and  defective  material  for  a  workman.  Figs.  15  to 
20,  various  forms  as  to  rating,  Szc.  Fig.  21,  or- 
ganisation classification  table;  a  synoptic  chart  of 
the  organisation  imder  functions  and  duties.  Chart 
i.  production  in  cars  and  numbers  of  workmen 
over  whole  period  of  nine  years.  Chart  iii,  pro- 
duction lime  (descending  curve)  and  hourly  rate 
of  pay  (ascending  curve).  Chart  iv,  produc- 
tion cost  of  car  (descending  curve).  As  will  be 
seen,  many  diagrams  have  had  to  be  excluded  on 
considerations   of  space. 

Appendix  I  deals  with  wage  rates  and  the  neces- 
sarily elaborate  method  of  their  calculation  havin,g 
regard  to  all  the  factors  involved.  Appendix  II 
provides  details  of  the  application  of  scientific  man- 
agement to  (a)  repair  shop,  (h)  small, parts  factor}-, 
(c)  plant  with  uniform  manitfacture. 

8.  Scientific  Management.  A  collection  of  the  more 
significant  articles  describing  the  Taylor  svstein  of 
management.  (Edited  by  C.  Bertrand  Thompson. 
LL.B.,  A.M..  lecturer  on  manufacturing  in  Harvard 
University.  London  publishers :  Fluniphrey  Mil- 
ford,  Oxford  University  Press,  1914.) — It  is  not 
proposed  to  attempt  a  review  of  this  volume,  which 
comprises  50-odd  papers  running  to  nearly  900 
pages,  and  including  a  valuable  bibliography  of  the 
subject   which   alone   covers    16   pages,    and  which 
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should  prove  of  inestimable  value  to  the  student. 
Needless  to  say,  this  bibliography  is  classified  under 
headings  and  subheadings  dealii%  with  every  aspect 
of  the  subject. 

9.  The  Science  of  Labour  and  Its  Organisation. 
(By  Dr.  Josefa  loteyko.  Publishers:  G.  Rout- 
ledge  &  Sons,  Ltd.,  London,  1919.)— The  title  of 
Dr.  loteyko's  work  is  a  little  misleading.  It  is 
really  a  medico-pedagogic  treatise — to  borrow  his 
own  expression.  The  author  was  formerly  head 
of  the  laboratory  of  psycho-physiology  at  Brussels 
University,  and  this  book  deals  with  the  subject  of 
scientific  management  from  his  own  special  stand- 
point. It  is  a  valuable  handbook  for  the  scientist 
taking  a  passhig  interest  in  scientific  management 
rather  than  for  the  efticiency  engineer  in  his  prac- 
tical work,  though  it  forms  a  useful  introduction 
to  fatigue  study  for  the  latter. 

The  footnote  references  form  a  useful  index  to 
much  literature  on  the  subject  in  the  French  lan- 
guage, and  the  chapters  on  education,  ambidex- 
terity, anthropometric  comparison  of  the  se.xes,  &c., 
will  be  valuable  to  many. 

10.  The  Huni-an  Motor  and  the  Scientific  Founda- 
tions of  Labour.  (By  Jules  Amar,  D.Sc,  Director, 
Laboratory  of  Research  in  Professional  Labour, 
National  Conservatory  of  Arts  and  Crafts,  Paris; 
preface  by  Prof.  H.  Le  Chatelier,  Inspector-Gene- 
ral of  Mines.  Publishers:  G.  Routledge  &  Sons, 
Ltd.,  London,  1919.) — This  book  is  still  at  press, 
and  by  courtesy  of  the  publishers  the  present  writer 
has  seen  proofs  of  the  opening  chapters  of  Mr.  E. 
Butterworth's   translation. 

It  is  a  prodigious  work,  as  may  be  realised  from 
the  fact  that  the  mechanics  of  the  body  are  dealt 
with  in  a  detailed,  complete,  and  scientific  manner. 
The  early  part  of  the  book  is  primarily  adapted  for 
university  use,  for  the  teacher  rather  than  for  the 
practitioner,  but  we  understand  that  later  chapters 


describe   fully  the  application  of  human  mechanics 
to  a  considerable  number  of  different  trades. 

11.  Wealth  from  Waste.  (Bv  Henrv  T-  Spooner, 
C.E.,  F.G.S.  Publishers:  G.' Routledge  &  Sons, 
Ltd.,  London,  1918.) — Mr.  .Spooner's  book  de- 
serves mention  as  being  an  encyclopaedia  of 
"  waste,"  and  should  be  on  everyone's  reference 
bookshelf.  Every  sort  and  kind  of  waste  is  dealt 
with  from  the  absence  of  a  domestic  stockpot  and 
the  ash  from  one's  cigar,  to  land  erosion  and  in- 
efficient factory  organisation.  The  last-named, 
however,  is  our  subject  and  the  two  chapters  dealing 
with  it,  while  interesting  to  the  general  student  of 
waste,  may  be  safely  ignored  by  the  student  of 
scientific   management. 

The  author  appears  to  draw  his  information  on 
the  subject  exclusively  from  the  Gilbreths,  and  their 
writings  must  be  studied  at  first  hand.  One  wishes 
Mr.  Spooner  had  found  time  to  give  some  atten- 
tion to  the  works  of  Taylor,  who,  after  all,  was 
the  founder  of  the  science,  and  whose  principles 
stand  intact  to-day.  even  when  his  details  of  appli- 
cation may  be  modified,  as  he  himself  saw  they 
would  be. 

12.  The  Question  of  Scientific  Management.  (By 
James  Richardson,  B.Sc.  Published  by  the  Institu- 
tion of  Engineers  and  Shipbuilders  in  Scotland.) — 
This  pamphlet  comprises  a  paper  read  by  the  author 
and  the  subsequent  discussion.  The  paper  deals 
with  the  whole  subject — functional  foremanship 
excepted — in  a  concise  and  convincing  form,  and 
the  nature  of  the  discussion  prompts  one  to  feel 
that  the  subject  will  have  practical  developments  in 
Scotland — both  in  the  shop  and  in  the  University — 
in  the  very  near  future. 

Like  most  e.xperts,  Mr.  Richardson  points  out 
that,  "  generally  the  works  with  the  highest  actual 
charges  due  to  managerial  efficiency  produce  most 
cheaply." 


THE  FULLERPHONE  AND  ITS  APPLICATION  TO  MILITARY  AND  CIVIL  TELEGRAPHY. 


By   Major    A.    C.    FULLER,  R.E.,  A.M.I. E.E. 


(Abstract  of  paper  read  before  the  lusTlTDTlON  OF  Electrical  Engineees.) 


Bi:  passing  through  "an  ordinary  telephone  receiver  a  current 
interrupted  at  a  suitable  frequency,  a  note  at  the  frequency 
of  the  luteri-upter  will  be  heard  m  the  telephone,  and  audible 
siignals  consisting  of  long  ajad  short  notes  will  be  heai'd  if 
the  key  is  manipulated  in  accordance  with  the. Morse  code, 
in  the  telegraph  system  shown  m  hg.  1,  p.  510.  .\ii  exceed- 
ingly minute  current  arriving  at  b  will  give  an  audible  signal. 

The  mmunum  current  capable  of  producing  an  audible 
Bound  ia  a  telephone  receiver  is  certainly  not  more  than 
0.0000005  ampere.  No  other  celegi-aph  mstrument  equally 
robust  will  iudicate  the  received  signal  (wire  telegraphy  ia 
here  referred  to)  so  positively  with  so  small  a  current. 

Such  a  system  is  not  employed  m  the  form  shown,  and  is 
certainly  not  so  good  as  the  vibrator  system.  The  latter, 
however,  has  certain  very  serious  disadvantages.  The  line  is 
nuversed  by  vibratory  currents  of  relatively  high  voltage, 
which  induce  similar  currents  m  other  lines  in  their  proxi- 
iiiitv;  hence  the  number  of  possible  lines  on  one  route  is 
limited,  owing  to  the  interference  between  them.  By  the  use 
of  suitable  apparatus  these  vibrating  signals  can  be  read  at 
immense  distances  from  the  line,  and  hence  any  messages 
•■an  be  overheard.  The  use  of  vibrators  in  any  area  effectu- 
lally  jams  in  that  area  friendly  listening-sets  which  •  might 
otherwise  overhear  enemy  messages,  and  it  is  manifestly  im- 
ixxssible  to  superpose  the  vibrator  system  on  telephone  hnes. 

In  order  to  produce  something  more  suitable  than  the  vibra- 
toi-y  system,  it  was  nece.ssaiy  to  provide  on  the  line  a  direct 
current  as  in  oi-dinary  single-current  Morse,  but  of  ais  low 
a.  value  as  possible--at  the  same  time  converting  the  energy 
thus  tran.smitted  into  %abrating  oi'  pulsating  current  at  the 
distant  end ;  further,  such  vibrating  currents  had  to  be  closely 
confined  to  the  distant  end  and  prevented  from  surging  back 
along  the  line. 

Fig.  2  is  essentially  the  circuit  adopted.  K,,  k,,  Kj  are 
condensers  each  of  1  microfarad.  CH,,  OH,  are  choke  coils 
of  large  impedance,  each  about  2.4  henries  and  750  ohms 
resistance.  The  chopper  is  an  electrically-driven  vibrating 
interrupter  fitted  with  two  contacts,  ona  of  which  is  used 


to  drive  it,  the  other  to  interrupt.  The  chopper  can  he 
adjusted  to  any  frequency  between  300  and  600  or  700. 

The  receiving  circuit  is  shown  in  tig.  '2.  iSow,  if  a  steady 
electromotive  force  is  applied  between  the  line  and  earth, 
and  the  circuit  is  closed  at  x,  a  steady  cm-rent  will  flow 
through  the  choke  coils,  contact  2,  and  receiver.  If  the 
circuit  is  broken  at  x,  the  ciurent  cannot  How  thi-ough  the 
receiver,  but  will  flow  into  and  charge  the  condensers.  When 
the  circuit  is  again  closed  at  x  the  condensers  partially  dis- 
charge thuough  the  receiver  r. 

\\'hen  the  interrupter  x  is  working  we  therefore  get  an 
intermittent  cm-rent  in  the  telephone  receiver,  giving  an 
audible  note,  while  (if  the  choke  coils  and  condensers  are 
suitable)  the  line  current  alternately  flows  through  the  re- 
ceiver and  into  the  condensers,  and  remains  pi-actically  con- 
stant and  continuous  in  the  line.  The  result  is  that  the 
dots  and  dashes  sent  by  the  single-current  Morse  key  at  the 
far  end  are  received  as  short  or  long  notes  in  the  telephone 
receiver  at  the  receiving  end,  while  the  current  in  the  line 
is  of  much  the  same  nature  as  that  sent  by  an  ordinary 
isingle-cun-ent  Morse  set,  except  that  it  is  very  much  smaller, 
as  readable  signals  can  be  obtained  with  about  i  micro- 
ampere.    In  practice  a  main  battery  of  one  dry  cell  is  used. 

The  signals  are  much  clearer  than  those  from  the  "  buz- 
Z61-,"  as  the  commencement  and  end  of  a  signal  do  not  depend 
on  the  starting  and  stopping  of  a  vibrating  armature;  hence 
the  rate  of  working  is  higher  than  with  a  buzzer. 

The  arrangement  of  choking  coils  and  condensers  not  only 
prevents  any  appreciable  variation  in  the  line  current,  but 
also  prevents  any  vibrating  currents  (such  as  ai-e  produced 
by  induction  from  other  circuits,  by  a  buzzer  on  the  line, 
or  from  a  telephone)  from  passing  through  the  operator's  head 
telephones.  .\\\  such  currents  jxi-..^  through  the  condenser 
K,.  Should  any  vibrating  current  make  its  way  through 
CH,  it  will  then  take  the  path  to  earth  through  k,  rather 
than  through  the  high  induc-tance  ch,  ;  thus  the  telephones 
are  doubly  protected  from  induced  currents  or  from  tele- 
phone currents  passing  over  the  same  liue. 
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\Miexi  the  eendiny  battery  is  connected  as  shown  in  fig.  3, 
the  cui-iful  caji  only  iise  in  the  lino  comi>ai-ati\cly  slowly, 
owiut'  tu  the  ctlei.t  of  the  caiwoiiy  of  the  ix>udeu.>HM-i  and  the 
seli-iuduetiun  ut  the  choke  coils.  The  object  ol  this  retarda- 
tion ol  the  rise  of  current  is  to.  prevent  clicks  being  heard 
in  a  teloiihoue  reetnver  inseited  in  the  line.  This  has  a  two- 
fold object  ;  To  prevent  the  iwssibiliCy  of  Morse  messages 
beinn  road  imm  these  clicks;  axid  to  prevent  the  clicks  inter- 
fering with  telephony  cajried  on  over  the  line  simultaneously 
^\ith  Morse  signalling. 

The  l-\illerphone  is  not  a  polarised  instrument,  and  the 
direction  of  the  received  current  does  not  affect  the  signals. 
The  arrangement  of  chokes  and  condensers  acts  also  in  the 
other  direction,  thus  ensuring  that  the  vibrating  currents  in 
the  circuit  K,  "in  are  confined  to  this  circuit  and  cannot  surge 
back  into  the  line. 

It  is  apparent  that  a.  telephone  can  be  added  on  the  same 
line  without  any  interference  between  the  Fullerphone  and 
the  telephone  as  far  as  speech  is  concerned,  and  in  the  latest 
Army  instrument  a  telephone  has  been  incorporated,  in 
series  with  the  Fullerphone.  The  Fullerphone  may  be  super- 
posed over  telephone  pairs  in  the  usual  way. 


Where  Fullerphone  and  Morse  ai-e  employed  in  the  same 
telegraph  office,  or  on  the  sajue  pole  route,  a  leakage  current 
from  a  aiuglc-current  Morse  set  will  cause  the  signal  from 
6uch  set  to  be  heard  in  the  Fulkyphone  receiver  when  the 
iuteri-upter  is  running.  A  similar  cuiivut  froui  .a  double- 
current  set  or  duplex  w^ill  give  confused  signals,  in  eithe;- 
c-ase  they  may  be  stixing  enough  to  interfere  with  the  l'\iller- 
phone  signals. 

If  such  currents  leak  on  to  the  Fullerphone  circuit  at  a 
•contact  on  the  line,  the  only  thing  is  to  clear  the  contact. 
Kuch  loakafc'e,  however,  fj-equently  occui's  at  the  oflice,  owing 
to  leakage  either  at  the  test  board  or  at  the  c"arths. 

The  same  earth  .sliould  not  be  used  for  both  Fullerphone 
nnd  Moise  circuits,  or  interference  is  almost  certain  to  result. 
The  be.st  earth  obtainable  should  be  used  for  the  Morse,  and 
un  inferior  eaath  used  for  the  Fullerphone.  'llie  cxixth-s 
vshould  be  as  fax  ai>art  as  jjossible  and  the  wii-es  k^ading  to 
them  .should  be  kept  clear.  A  bad  eaa-th  will  not  be  disadvan- 
tageous for  the  Fullerphone  projjer,  imless  very  bad  indeed, 
but  the  speaking  (if  such  is  required)  may  suffer.  If  there 
are  Morse  and  Fullerphone  instruments  in  the  same  oflice 
the  circuits  and  their  earths  should  be  kei>t  entirely  separate. 


Fig.  1. — I,  Interrlitek; 
K,  Eeceivek;  l,  Line. 


Pia.  2. 


rfr 


immir — r—i  |{ — ='=0. 


Fig.  3. 


For  the  .\nuy  instiirments  for  field  u.=«  an  an-angement  has 
been  made  to  send  a  strong  buzzing  current  to  the  hne  for 
purposes  of  ciaUing  attention.  The  interrupter  buzzer  is 
used  for  this  purpose,  and  its  ordinary  battery  is  reinforced 
b>'  two  additional  cells,  making  thi'ee  in  all. 

The  buzzing  call  can  be  lehed  on  in  normal  conditions,  but 
if  the  circuit  is  very  bad  it  may  be  possible  to  caU  and  send 
messages  on  the  PuUerphone  when  the  buzzing  call  will  not 
get  through. 

Disturbance  due  to  Earth  Currents  or  Lealcage.' — Difficul- 
ties in  working  the  Fullerphone  are  almost  invariably  due  to 
small  cmTcnts  being  picked  up  by  the  line  either  by  the 
earths,  by  earth  faults,  or  by  leaka.ge  from  Morse  circuits. 
The  currents  to  cause  this  disturbance  must  be  of  a  steady 
nature,  or  of  a  very  low  frequency.  The  effect  of  the  steady 
current  is  to  pixxiuce  a  note  in  the  Fullerphone  receiver  of 
exactly  the  same  pitch  as  the  receiver  signals,  which  are 
thereby  confused  and  may  be  rendered  unreadable.  This 
disturbance  can  only  be  noticed  when  the  local  buzzer  is 
running. 

.\n  earth  current  on  the  line  causes  a  continuous  hum 
in  the  Fullerphone  receiver  when  the  local  inteiruptea:  is 
running.  If  the  earth  cun-ent  is  in  the  opposite  du-ection 
to  the  signalhng  cuiTent  sent  out  by  the  sending  station,  the 
.'dgnal  received  when  the  sending  key  is  depressed  will  be 
that  due  to  the  difl'erejice  between  the  sending  and  earth 
i-urrents,  while  the  sound  when  the  key  is  not  depressed  wiH 
be  that  due  to  the  earth  ctuTent  only.  Hence,  if  the  re- 
reived  eaith  current  is  half  the  received  signalling  cuiTcnt, 
the  current  will  be  altered  in  direction  but  not  in  magnitude 
when  the  sending  key  is  depressed,  and  no  signals  at  all  will 
be  received.  If  the  eai-th  cm-rent  is  greater  than  half  the 
signalling  cmi-ent  the  signals  wUl  be  actually  reversed.  If 
the  current.^  are  equal  there  will  be  silence  at  the  receiving 
end  when  the  key  is  depressed  at  the  sending  end. 

If,  on  the  other  hand,  the  currents  be  in  the  same  direc- 
tion, the  signalling  cun-ent  will  always  increase  the  earth 
eunent.  and  the  signals  will  always  give  a  louder  note  than 
the  earth  current  alone.  Hence  the  disturbance  due  to  steady 
earth  cun-ents  in  a  direction  opi^irite  to  that  of  the  signalling 
current  can  always  be  reduced  (in  most  ca.ses  sufficiently  to 
work  the  line)  by  reversing  line  and  earth  at  the  sending 
and,  thus  bringing  both  currents  in  the  same  direction.  If 
the  earth  current  gives  a  loud  note>  the  signalling  can  be 
improved  by  increasing  the  resi<rtance  of  the  cii-cuit,  which 
is  most  easily  done  by  increasing  the  resistance  of  the  earth. 
A  good  earth  is  not  required  for  the  Fullerphone,  and  may 
even  !«•  a  disadvantage. 

The  disturbance  from  a  steady  earth  current  either  from 
ii  le;i,k  ur.lroui  the  earths  can  always  be  eliminated  by  the 
insfrtiuii  of  a  lX)teiitiometer  in  the  line  at  the  recei\'iug  end. 
«ind  such  a  potentiometer  forms  a  component  part  of  the 
tervice  instrument.  The  potentiometer  consists  of  a  length 
of  high-resistance  conductor  through  which  flows  a  current 
from  one  cell.  One  end  of  this  conductor  is  connected  to 
one  terminal  of  the  potentiometer,  and  a  sliding  contact 
(which  can  be  adjusted  to  make  contact  with  any  portion 
of  the  conductor)  is  connected  to  the  other.  The  potentio- 
meter is  connected  in  series  in  the  line  and  impresses  a 
portion  of  the  electromotive  force  of  the  cell  on  the  line.  ■  If 
the  electromotive  force  thus  impres-sed  on  the  line  is  equal 
and  opposite  to  that  producing  the  earth  current,  the  earth 
cui-rent  and  its  disturbances  are  eluninated. 

Each  station  must  adju.st  its  own  potentiometer  to  suit 
the  earth  cunents  received  by  it.  As  the  currents  are  fre- 
quently picked  up  at  earth  faults,  they  will  not  necessarily 
be  the  same  at  each  end  of  tbe  line. 


It  must  be  remejubered  that  the  l'\illerphone  is  very 
sensitive,  and  one  l,U00th  part  of  the:  ouiTent  usually  em- 
ployed in  Morse  working  will  give  strong  signals  in  the 
Fulleri)hone. 

Fig.  4  shows  the  circuits  of  the  latest  pattern  Army  field 
set.  This  instrument  provides  for  telegraphy  and  telephony 
either  indeixindently  or  simultaneously  on  the  one  line  wth- 
oiut  further  a.ppoj-atus.  When  the  leoeiving  buzzer  is  not 
workfaig,  the  buzzing  aiU  from  a  distant  station  is  heard 
both  in  the  head  i-eceivers  and  in  the  hand  set — or  if  the 
hand  .set  is  not  plugged  in,  only  in  the  hea<i  receivers.  When 
"  Fullerphoning,"  the  Morse  signals  are  heai'd  in  the  head 
receivere  only,  ^^^len  speaking  and  telegraphing,  the  speech 
is  heard  in  the  hand  set  and  the  Morse  signals  in  the  head 
receivers. 

In  order  to  show  clearly  the  operation  of  the  various  cir- 
cuits fig.   4  is  dissected  into  its  elements  in  tig.   5.    When 


c^SS  Secondary    cholie    dioke 
O — '>vw 


lrifa|lj  rmfdiT)  imldjij 
V,T     Y-T     bT 


L'jgl, 


Fig.  4. 


the  4-pin  plug  is  inserted  the  line  is  completed  through  the  ] 
receiver  of  the  hand  set.  When  the  plug  is  withdrawn  the'-; 
receiver  sockets  a.re  short-oircuited  by  a  spring  contact. 

The  fact  that  no  sound  is  heard  in  a  telephone  receiver  \ 
n.serted  in  the  hne  shows  that  the  system  is  non-inductive,  i 

Fig.  ti,  which  is  a  reproduction  of  oscillograms  kindly  made  I 
by  the  Research  Department  of  the  G.P.O.,  affords  furtherj 
proof.    The  gradual  and  slow  rise  of  current  shown  in  figjj 
t),    and   iWerred   to  earlier,   accounts  for  the   faci   that  no 
(•veil  clicks  are  heard  in  the  line. 

ExlKMi^tni  trsts  liave  lieeu  made  to  ascertain  whether  theil 
Kystriii  ii~iiij  .1  single  'wire  and  eamh  return — is  .safe  fromi 
the  i«i>^iliility  of  being  overheard  by  enemy  hstening-setB.' 
It  was  fomid  that  undea-  ideal  ccaiditions  for  the  listening-set,  j 
and  using  the  best  listening-set  that  we  could  de\ise  for  the| 
special  purpose,  the  messages  were  safe  irom  overhearingj 
at  a  distance  of  100  yai-ds  from  the  line.  These  ideal  con-" 
ditions  would  never  obtain  in   practice  in   the  field. 

The  minimum  current  required  to  operate  for  legiblaj 
signals  was  less  than  i  micro-ampere.  Hence  the  system  wiUl 
work  over  lines  of  immense  conductinty  resistance  and] 
very  jxxir  insulation.  In  pi-actice  we  have  often  worked! 
eaj-thy  hues  of  which  the  conductivity  resistance  was  faafj 
greater  than  the  total  insulation  resistance.  Before  thai 
system  was  adopted  for  the  Ai-my  the  author  had  the  privi-'l 
lege  of  testing  it  over  some  specially  selected  lines  in  J 
Flanders  in  1915.  The  lines  were  selected  chiefly  on  aocount] 
of  their  unpleasant  location  and  necessanly  bad  condition,} 
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where  the  ground  was  waterlogged  and  pitted  with  shell 
holes,  and  maintenance  was  anything  but  easy. 

It  seein.<;  that,  provided  the  line  is  not  actually  hroken,  it 
can  be  uorked  by  Fullerphone  alniast  irrespective  of  its 
general   conditions. 

From  experiments  and  triaJa  recently  made  it  has  been 
e.->tabli-hpd   that  the  Fullerphone  can  l^eplac©  Morse  sounder 


Enzzgr  cdl 


K, at  "Send  &Recetve" 

local  .hopper  cii( 


mrs.-- 

Moit^  Jine  shunC  rircu:C  tod^/aw  £fte  cpecii^Co 
Sending  Morse 


A  further  addition  is  ai  switch  to  enable  the  chopping  for 
any  number  of  sets  to  be  done  by  one  multiple  chopjier  in- 
dependent of  ftie  sets.  The  author  has  constructed  multiple 
choppers  to  deal  with  6  and  10  circuits  each,  which  arc 
driven  by  a  4-volt  ac*niraulator  and  only  requu'e  a  very  small 
ciu-rent — about  1.50  milliamperes. 

T'sing    such    a    ..-vstvin,    one   .small    4-voIt    accumulator    i.-i 


BuzzeiceJl 


battery  ■fiTOob'oocjffT 


.M^mlidtterv 


K  at  "Send  d  Receive' 


-^::^ 


Fig. 


Speaking  primary 

-Dissected  Elements  of  Fig.  4. 


Secondary'  speaking  fwliile  not  = 
secondary  calling 


sets  on    auy    hadiil-worked   hue.    The  advantages   to   be   ex- 
pected include  the  following  :  — 

1.  Great  saving  of  batter/  power'. 

2.  Siniphcity  of  office  wiring  and  manipulation  of  instra- 
ments. 

3.  Very  long  distances  can  be  covered  without  translation 
or  relaying. 

4.  Maintenanoe  of  lines  can  be  reduced  to  a  minimum. 
.5.  Lines  may  be  of  very  high  resistance. 

fi.  Lines  may  be  veiw  leaky  and  contacts  with  foliage.  ,Vc.. 
are  of  slight  importance. 

7.  X(>  disturbance  whatever  is  caused  to  neighbouring  or 
parallel  telephone  circuits,  and  no  disturbance  need  be  feared 
to  telephone   circuits  when  Fullerphone  is  superposed. 

5.  It  will  be  }x>s.sibie  to  work  Ion;,'  stretches  of  land  line 
and  then  cable  and  land  line  again  without  any  conversion 
or  re-transmission. 

In  order  to  be  ai]>pliica.ble  to  civilian  uses  the  instniment  is 
altered  fmni   that  already   described.     In  the  first  place,   the 

T?PCPiver    lN.:.rm<5l  voltts 


g'tdfe) 


sufticient  to  work  the  whole  office.  It  drives  the  buzzer,  and 
so  effects  the  chopping,  and  it  also  provides  the  minute 
signalling  currents  for  all  the  lines. 

The  instrument  can  be  an-anged  for  duplex  working  on 
the  bridge  metho<l :  this  method  is  very  suitable,  and  the 
usual  objection  to  bridge  duplex — namely,  the  increased 
battery  power  required— does  not  hold,  owing  to  the  extreme 
sensibility  of  the  receiving  system. 

The  system  is  admii-ably  suited  for  exchange  working.  It 
makes  little  difference  to  the  signal  whether  the  line  over 
which  it  is  transmitted  is  100  miles,  say,  longer  or  shorter; 
hence  the  present  necessity  for  re-transmission  at  inter- 
mediate stations  is  removed  and  dii'ect-through  plugging  can 
be  employed. 

By  the  use  of  auxihary  appaj^tus  the  system  can  be  used 
quite  satisfactorily  where  recording  work  at  relatively  high 
speeds  is  required.  By  means  of  a  relay  of  special  "design 
invented  b>'  Oaipt.  L.  B.  Turner.  R.E.!  and  modified  for 
high-speed  -nork,  the  aural  signal  received  can  be  readily 
uiaile  to  oi>erate  an  ordinary  telegraph   relay  at  high  speed. 


Pia.  6. 


Fig.  7. 


buzzer  call  is  objectionable  and  is  discarded.  K  method  of 
direct-cim-ent  calling  has  therefoi'e  been  devised,  and  this  is 
satisfactory. 

The  main  relay  which  receives  the  direct-current  call  is  an 
enclo,=ed  moving-coO  instrmnent  and  l<;  very  sensitive.  It  is 
provided  with  a  .shunt  (variable)  so  that  its  .sensibihty  can 
ea.sily  be  controlled.  The  relay  is  a  .slow  action  one.  and 
is  therefore  very  suited  for  responding  to  a.  calling  dash.  .'V 
secrmil  or  local  relay  is  very  small,  and  is  used  in  order  to 
h.indlf'  the  current  actuating  the  cajhng  buzzer  (or  bell), 
which  would  be  prejudiciaj  to  the  prolonged  .satisfactory 
"■orking  of  the  main  relay 

A  call  IS  sent  out  by  pressing  a.  push-button,  which  puts 
1  sniall  3-cell  "  Ever-ready "  battery  in  series  with  the 
working  batteiw,  thus  sending  a  current  of  short  duration 
from  a.  battery  of  about  7  volts  to  operate  the  distant  relay 
The  act  of  calling  also  tests  the  home  apparatus  for  receiving 
a  call.  The  local  caDins  buzzer  should  operate  when  the 
pnsh-bntton  is  pressed.  This  an-ancement  will  work  well 
wirough  ver>'  long  and  very  bad  lines.  When  attention  has 
been  obtained  the  work  is  carried  out  by  Fullerphone  proper. 
The  main  relay  is  capable  of  reliable  action  with  a  cun-ent 
of  the  ordfT  of  10  mic.To-a.mperrs,  aud  will  respond  through 
a  resi,^nce  of   70O,O(X>  ohms. 


hence    direct-printing    systems    such    a.s    the   Creed   can '  lie 
employed. 
_  In  the  same  way  the  signals  received  caj,  after  amplifica- 
tion, be  uprighted  and  made  to  give  beautiful  records  on  a 
siphon  or  other  recording  device. 

The  author  has  not  yet  had  an  opportunity  of  ascertaining 
to  what  extent  the  system  can  be  advantageously  applied 
to  cable  practice,  but  with  our  present  knowledge  of  ampli- 
fiers and  the  possibilities  opened  up  by  experience  with  the 
•S-electrode  valve,  great  advances  in  submarine  telegraphy 
are  assured.  The  normal  audible  signal  produced  by  the 
method  is  admirably  snited  for  operating  on  the  grid  ef  an 
amplifying  valve.  The  telephones  are,  for  this  purpose,  re- 
placed by  the  primary  winding  of  a  suitable  transformer — 
the  secondarv  binding  being  connected  to  the  grid-filament 
of  the  valve 

To  sum  up.  the  present  position  is  that  for  military  work 
the  Fullerphone  has  practically  superseded  the  vibrating 
system  formerly  employed.  It  is  now  being  tried  for  work- 
ing long  lines  in  back  areas,  where  is  will  almost  certainly 
replace  all  hand-'n-orked  Mor.se-sounder  sets.  It  appears, 
therefore,  tkit,  as  far  as  linei  telegraphv  ig  considered/  the 
Fullerphone  svsfem  -will  be  used.tbiv^uchout,  except. — for  th<: 
present,  at  any  ratfe— «for  those  lines  normally  working  high- 
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speed  Wheatstone.  These.  FiiUerphones  will  be  of  two  pat- 
terns—the trench  Fullerphone.  which  is  weatherproof  and 
well  protected,  for  the  fan\ard  urea,  and  the  offioe  pattern 
further  in  the  rear.  For  civilian  use,  one  cannot  expect 
'rounder  sets  that  are  established  and  givins  satisfavtion  over 
well-con.stniotetl  routes  to  be  discai-ded  in  I'iivour  of  Fuller- 
ivhone.-;;  Init  it  is  exiie^-ted  that  the  advantages  to  be  derived 
frmn  the  new  system  will  lead  to  its  adoption  in  iwuntries 
not  alrt-adv  thoroughly  developed  from  a.  telegraphic  stand- 
IxMiit.  An  oiieniug  slionld  also  arise  in  tropical  countries 
wliere  maintenance  ditTicuities  are  considerable — and.  it  is 
probablv  not  t<^>o  much  to  say  that  the  system  described 
would  pive  satisfaction  wherever  ditJ'icultics  from  any  cause 
render  'Mor.ae-sounder  workinp  precainous.  For  cable  work 
tli.>  author  feels— with  due  deference  to  certain  ex|XM-ienced 
.--ulimarine  telegraph  ensineers— that  an  invest.iffation  of  the 
jvvssibilities  of  a  system  combininfi  Fullerphone.  amplifiers, 
s|xvial  existing  relays,  arid  recording  and  printmg  devices, 
would  prove  very  profitable. 

The  author  aeknowledges  with  gratitude  the  help  which 
he  hais  received  at  various  times  from  several  brother  ofBcer.s 
— notablv,  T.ieut.-Col.  Evans,  C.M.G..  D.S.O..  E.E..  Major 
E.  O.  Henrici,  R.E.,  Major  Purves,  and  others,  whase  sug- 
gestions have,  proved   very  valuable. 


Discussion. 

Mr.  W.  .JcDii,  in  ojvniug  the  discussion,  recalled  the  early 
(lavs  of  telegraphy,  and  mentioned  experiments  that  had 
been  carried  out  and  the  restilts  that  were  aehieved.  The 
system  de.scribed  by  the  author  had  already  been  worked  out 
manv  rears  ago  by.  he  thought,  an  engineer  in  the  Nether- 
lands. Tlie  system  had  been  used,  but  was  discarded  on 
aecount  of  the  difficulties  that  were  encountered.  Tlie  split- 
ting up  of  messages  received  at  the  end  of  a  line  .so  that  they 
became  audible  in  a  telephone  had  also  been  done  before. 
Xevertheless  much  credit  was  due  to  the  author  for  the  de- 
veloiwnent  of  his  apparatus  and  its  use  at  the  front,  where 
it  had  lendei-ed  very  useful  siennce.  ITe  had  had  an  oppor- 
tunity of  seeing  much  of  the  apparatus  in  the  course  of  a 
works  visit,  and  had  been  extremely  interested  in  all  he 
saw  and  what  he  had  been  told  about  it.  He  could  not  s;iy 
much  Tiith  regard  to  land  lines,  but  with  long  submarine 
cables  he  thought  the  inver.se-current  system  would  have  to 
be  used.  Concerning  amplifying  valves,  he  could  not  really 
say  that  he  knew  very  much  ahout  them.  They  had  tried  to 
obtain  valves  ^\ith  \\hieh  to  exix-riment.  but  that  had  not 
been  ]X)ssible  during  the  war,  as  ever>'  valve  that  wa,s  made 
«as  ii>(|uired  for  Government  use.  However,  they  would 
he  grateful  lor  anv  help  that  such  valves  could  afford  them. 

Lieut.-Col.  Evans.  C.M.O.,  D.S.O..  R.E.,  explained  that 
there  was  a  good  deal  of  prejudice  against  the  Fullerphone 
■svhen  it  was  first  used  at  the  Front,  and  to  some  extent  it 
■■-till  existed  to-day.  Tliait  prejudice  had  arisen  chiefly  because 
they  had  too  many  different  types  of  instruments  when  the 
s\stem  was  first  introduced.  At  that  time  it  was  common 
to  find  a  different  tyix-  of  instrument  at  each  end  of  the  same 
line,  and  leakage  current  difficulties  further  contributed  their 
share  to  the  raisina  of  prejudice,  ^^'iih  unskilled  oi>erators, 
any  instrument  tha.t  gave  no  trouble  and  i-equived  little 
imderstanding.  wa-s  always  popular,  whereas  anvthing  that 
was  new  and  required  a  little  more  careful  thought  and 
handling  would  have  to  overcome  many  prejudices.  Since 
its  first  introduction  they  had  learned  much  .about  the  Fuller- 
plione  and  its  good  qualities,  and  although  he  could  not  say 
they  were  yet  in  a  po.sition  to  dispense  with  the  buzzer  and 
-f)under  methods  altogether,  they  hoped  befor«»  very  long  to 
get  the  Fullerphone  adopted  as  the  .standard  .\rmy  instru- 
ment. 

Mr.  H.ARRisoN  pointed  out  that  French  patents  dated  some 
years  back  specified  very  similar  apparatus  to  that  which  the 
.Tuthor  had  described.  His  methrxls,  however,  differed  from 
the  French  ones  chiefly  in  two  points,  one  of  which  was  the 
manner  in  which  mps.sages  were  filtered.  Personally  he 
cnuld  not  say  that  he  shared  the  author's  sanguine  hopes  con- 
cerning the  application  of  the  Fullerphone  to  ordinary  civil 
work.  The  chief  obiections  to  its  use  for  .such  purposes  were 
that  the  instrument  was  hand  operated,  and  it  would  be 
difficult  to  obt-aan  anything  like  good  balances.  Further,  the 
svslem  was  subject  to  disturbances  from  outside,  for  instance, 
the  instiTimentR  would  be<-ome  hopeles,sly  jammed  by  the 
influence  of  tramwavs  or  electrie  raalwavs  in  the  vicinity. 

Mr.  Brown  explained  that  he  had  himself  invented,  years 
.ago.  apparatus  very  similar  indeed  to  that  described  in  the 
paper,  rnd  slides  were  thrown  on  the  screen  illustrating  the 
rlevice.  The  appai-ntus  was  submitted  to  the  cable  companies, 
and  was  successfullv  used  to  maintain  communication  over 
broken  .Vtlantic  cables.  It  was  also  submitted  to  the  Govern- 
ment, but  was  evidentlv  not  wanted  at  that  time.  There  was 
no  doubt  that  the  author's  device  was  very  sensitive  indeed, 
and.  in  his  opinion,  efforts  should  be  made  towards  direc- 
tionalising,  which  would  lead  up  to  the  radiotelephone  ex- 
change, a  much  needed  want. 

Mr.  H.  X.vsTT  exnlained  that  by  the  aid  of  amnlifie'-s  the 
Germans  could  overhear  what  was  going  on  in  the  British 
I'pos:  acting  on  intercepted  messaiges  in  this  way  they  were 
able  to  cause  much  damage  and  loss  of  life.  The  ranee  over 
which  telephone  messages  could  be  overheard  in  this  ma.nner 
was  i«omething  like  two  or  three  miles,  and  he  did  not  think 
it  was  realised   how   intolera.ble  the  position   really  became. 


When  is  was  known  what  the  enemy  was  doing,  he  and 
others  set  to  work  to  see  if  the  state  of  affairs  could  not  be 
alteiwl  or  the  conditions  reversed.  It  was  found  by  cxpeaii- 
ment  that  if  a-  buzzer  curiysnt  waa  sent  along  the.  line  in 
front,  -so  to  .speak,  of  the  incssa.ge  to  be  protected,  a  screening 
effect  was  pi'(Kluced,  and  .such  a.  jumble  of  noi.ses  and  interfer- 
ing frequencies  introduced,  that  anyone  attomi>ting  to  inter» 
cept  the  me.<sa^'e  was  coimi>letely  baffled.  Although  that  waa 
not  quito  what  wa^s  wainted  it  wa«  a.  gcxxl  beginning,  and  had 
lead  up  to  very  much  better  results.  They  had  listened  to 
a  good  deal  of  criticism  of  the  i>iiper,  for  .some  of  which 
IJerhaps  there  was  nxnu.  It  was  also  claimed  that  similar 
apparaf.us  or  methods  had  already  been  invented  many  years 
ago.  If  the  conditions  were  known  or  anticipated,  why  could 
not'  .someone  have  como  forward  with  the  remedy?  In  his 
opinion  very  great  credit  was  due  to  t.he  author  for  the  work 
he  had  done;  he  had  really  done  something.  Re.sults  were 
produced  which  at  that  time  were  very  badly  needed,  and 
they  were  of  very  great  .service,  indeed.  As  a  result  the 
author  had  been  the  means  of  saving  a  large  number  of 
lives,  a.nd  for  that  alone,  he,  as  a  civilian,  was  vci-y  grateful. 

General  Hildebrand  corrected  tho  statement  that  the 
Gennaus  were  the  first  to  intercept  messages.  He  stated 
that  two  Frejich  officers  by  the  help  of  75  mm.  cartridge 
cases  as  earths,  and  ordinary  telephone  receivers,  were  the 
first  to  do  so.  In  his  opinion,  tliere  were  grounds  for  the 
prejudice  that  existed  in  the  Anny  against  the  Fullerphone. 
On  its  first  introduction  the  apparatus  was  difficult  to  ii.se, 
requiring  cTnistant  adjustment.  If  a  heavy  fault  occurred 
near  the  sending  end  tiei  message  would  not  reach  its 
destination.  Some  credit  ^\■a:s  due  to  the  .Vustralian  Corps, 
who  appointed  inspectors,  and  eventually  kept  tlie  system  in 
working  order.  In  the  early  part  of  the  war  he  had  the 
privilege  of  providing  facilities  for  the  authcu"  to  test.-  his 
apparatus  on  certain  lines  in  the  Ypres  sector,  and  the  results 
obtained  were  satisfactory.  The  lines  on  which  the  instru- 
ments were  tested  were  in  an  extremely  bad  condition. 

Mr.  Wilson,  speaking  with  regard  to  .sounder  versuK 
buzzer  systems,  thought  the  former  \\as  very  much  to  be 
preferred.  Concerning  the  advantages  claimed  for  the  appli- 
cation of  the  Fullerphone  to  civil  telegraphy,  he  said  that 
there  ^\ere  certainly  some  advantages  in  its  favour.  The 
saving  in  battery  power,  however,,  was  more  apparent  than 
real,  and  he  thought  the  case  for  .simplicity  of  office  wiring 
had  not  Ijeen  made  good.  He  was  in  entire  agreement  witli 
the  author  in  saying  that  "  the  sy.stem  described  would  give 
.satisfaction  whei"ev<'r  difficulties  from  any  oau.so  rendered 
Morse  .sounder  working  precarious." 

Other  speakers  pointed  out  that  an  R.E.  officer  at  Chat- 
ham in  1880  made  some  exjieriments  on  the  lines  described  in 
the  paper,  and  messages  were  sent  over  1-5  miles  of  wire  laid 
along  hedges  and  on  the  ground.  The  author  was  congi-atu- 
lated  on  haiving  applied  the  principle  and  achieved  definite 
results,  although  perha.ps  the  pruiciple  might  not  be  new. 
Tlie  telegraph  was  out  of  date,  and  would  be  sui>er&eded  by 
the  telephone.  .\  disadvantage  of  iht-  Fullerphone  wais  that 
it  required  expert  oiierators.  .V  telegraph  exchange  was  very 
complicated,  and  if  it  could,  by  means  of  .some  such  sysiem 
as  that  described,  be  operated  on  tlie  lines  of  a  telephone  ex- 
change it  would  become  a  much  more  .simple,  matter.  Doubt 
was  expressed  as  to  whether  the  Fullerphone  system  would 
woi'k  on  long,  high-speed  lines  such  as  fjondon  to  Glasgow 
where  1'20.  or  Ijondon  to  Birmingha.m.  where  180  words  per 
minute,  printed,  each  way,  were  handled  on  the  duplex 
system. 

Major  .\.  C.  Ftjllku,  R.E.,  replying  briefly  to  some  of  the 
points  raised,  said  that  although  various  suggestions  had  been 
made  concerning  the  nomenclature  of  the  device  he  con- 
sidered it  a  compliment  that  all  speakers  continued  to  refer 
to  it  as  the  "  Fullerphone."  Most  .speakers  had  taken  a  ver>' 
nan"ow  view  of  the  use  of  his  apparatus.  He  did  not  advo- 
cate its  adoption  in  large  cities  where  efficient  systems  were 
already  at  work,  but  there  were  other  places  not  so  fortunate. 
Concerning  the  doubts  expressed  as  to  the  capabilities  of  the 
system,  he  had  not  set  about  the  thing  in  a  light-hea.rted 
manner,  he  had  been  working  at  it  for  well  over  three  yea.rs, 
and  the  paper  set  forth  his  considered  opinion.  Other  ap- 
paratus, whiich  wais  not  his  invention,  he  wais  not  in  a  posi- 
tion to  speak  about,  but  much  could  he  achieved  in  conjunc- 
tion with  it.  If  some  speakers  could  obtain  possession  of  all 
the  facts  relative  to  the  subject,  he  thought  they  would  very 
greatly  modify  some  of  the  statements  that  had  been  made. 


Faraday  House  Scholarships.— On  the  results  of 
examinations  held  for  entrance  scholarKhip,s  at  Farada^y 
House  the  following  awards  have  been  made  :  — 

"  Faraday  "  Scholarship  (fifty  guineas  per  annum  for  three 
years),  R.  A.  Emerson. 

"  Maxwell  "  Scholarship  (fifty  guineas  per  annum  for  two 
years'!.  D.  E.  Bird. 

The  following  entrance  exhibition  and  prizes  hare  also 
been  awarded  :  — 

To  J.  P.  H.  Bead,  entrance  exhibition  (twenty-five  guineas 
per  annum  for  two  years). 

To  M.  W.  Foulkes-Roberts.  entrance  prize  (twehty-five 
guineas). 

To  S.  J.  BaufOT,  entrance  prize  (twemty  guineas). 
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JAPANS     ELECTRICAL     PROGRESS. 


REVIEWS. 


During  last  year  the  capital  invested  in  electrical  industries  in 
Japan  increased  by  over  €6,000,000.  Accordlngr  to  a  report  by  the 
Department  of  Communications,  this  increase  has  been  helped  by 
the  fteneral  industrial  expansion  which  took  place  in  Japan  durinfr 
the  period  of  the  war. 

In  light  and  power  plant,  X3ii, 737,750  had  been  invested  by  the 
end  of  191S,  fi, 358,680  in  electric  tramways,  and  i:33,19;i,650  in 
plant  both  for  supplying  jjower  and  light  and  operating  tramways. 
The  total  amount  of  capital  invested  amounted  to  £74,206,070, 
this  figure  being  a  gain  of  £6.432,145  over  the  close  of  1917.  The 
investment  in  this  comparatively  new  line  is,  says  the  official 
report,  bigger  than  that  in  mining,  which  stood  at  £23.928,000  at 
the  end  of  last  year.  It  even  threatens  to  rival  the  investment  in 
railways,  which  is  £109.670,000. 

The  Americans  are  very  much  alive  to  this  development,  and 
have  been  actively  investigating  the  Japanese  market  with  a  view 
U)  ascertaining  in  what  lines  of  electrical  manufacture  there  is  still 
a  good  opening  lor  sales.  As  a  result,  a  bulletin  has  been  issued 
by  the  Bureau  of  Foreign  and  Domestic  Commerce  in  the  United 
States,  which,  it  may  be  added,  also  deals  with  prospective  sales 
in  China  and  Vladivostok. 

So  great  is  the  demand  for  telephone  installations  in  Japan,  that 
when  a  subscriber  is  willing  to  give  up  his  telephone  he  sells  it 
tlirough  a  broker,  there  being  a  regular  market  value  of  from  £50 
to  £150. 

Tliere  are  now  nearly  700  central-station  systems  in  Japan,  530 
electric  power  and  light  systems,  42  electric  tramways,  and  48 
combined  railway  and  lighting  systems,  together  with  1,609 
private,  and  53  Government-owned  plant. 

In  1915  there  were  3,051,925  families  using  electric  light,  and 
in  the  fall  of  1917.  there  were  152,000  subscribers  awaiting  the 
installation  of  telephone  apparatus,  some  of  them  having  waited 
for  more  than  10  years.  In  December  of  that  year  there  were  to 
be  some  installations  made  from  among  the  4.000  "  urgency 
applications,"  but  only  300  of  them  were  made,  and  some  of  these 
not  until  the  March  following. 

In  recent  years  .Tapan  has  changed  from  an  exclusively  import- 
ing country  to  an  exporting  one.  and  has  established  its  own  elec- 
trical goods  industry.  It  is  now  a  strong  competitor  in  some  lines 
in  its  own  markets.  instetuJ  of  being  solely  a  consumer  of  imported 
goods. 

Heretofore  American  manufacturers  have  sold  the  largest 
l^ercentage  of  generators,  switchboards  and  switchgear.  While 
switchboards  and  switchgear  are  turned  out  by  Japanese  works, 
they  have  not  made  the  progress  in  these  lines  generally  that  they 
have  in  the  apparatus  lines.  Americans  are  hopeful  of  being  able 
to  sell  higher-voltage  equipment,  and  considerable  numbers  of  the 
instrument  and  relay  requirements  for  the  boards  that  are  made  up 
locally. 

Japanese  engineers  follow  American  transmission  and  distri- 
bution practice  quite  closely.  Line  construction,  switching 
stations,  and  sub-station  arrangements  are  generally  similar  to 
those  employed  in  the  United  States,  except  in  a  few  instances. 
It  is  estimated  that  there  is  about  20,000  miles  of  extra  high- 
pressure  lines  in  operation. 

The  United  States,  Germany,  and  the  United  Kingdom  have 
until  the  l;ist  few  yeai-s  furnished  most  of  the  requirements  in 
motors  and  controlling  devices,  but  since  1913  Japanese  motors 
have  been  coming  into  the  market  more  and  more.  While  there 
are  a  few  fair  Japanese  motors,  it  is  not  believed  that  they  will 
trive  such  continuous  satisfaction  as  a  Western-made  machine. 

The  import  figures  for  ammeters  and  voltmeters  show  American 
Boods  leading  strongly.  Schools  and  central  stations  have  bought 
high-class  American  testing  instruments  to  a  fair  extent. 

In  wattmeters  the  United  States  has  had  a  good  trade  for  .some 
years.  American  alternating-current  meters  in  normal  times  cost 
more  than  foreign  makes,  but  at  present  they  are  meeting  foreign 
prices  closely. 

There  is  some  small  opportunity  for  the  sale  of  higher-class 
American  wiring  supplies,  such  as  flush  push  switches,  receptacles, 
fancy  shades,  semi-indirect  lighting  units,  *:c.,  for  use  in  new 
modem-type  buildings. 

There  is  not  much  opportunity  for  arc  lamps.  Street  lighting 
is  the  greatest  field  for  that  kind  of  lamp,  and  in  Japan  there  are 
not  many  wide  streets,  so  that  the  demands  in  this  line  are  limited. 
The  incandescent  lamp  is  more  suitable  for  the  aver;ige  narrow- 
street  lighting  conditions,  where  low  candle-power  units  are  all 
that  are  required. 

One  class  of  goods  that  will  probably  find  a  market  in  Japan  for 
a.  time  are  those  that  are  used  in  connection  with  electric  signs. 
The  Japanese  appear  to  be  taking  up  electric  signs  to  an  increasing 
°xtent,  and  appreciate  the  use  of  electricity  for  advertising  pur- 
poses. It  is  believed  that  patented  types  of  sign  sockets,  flashers, 
^c,  will  find  an  increasing  sale.  Fittings  for  outline  lighting 
should  have  a  small  sale  also,  and  some  flood  lighting  was  seen  in 
operation. 

-■ia  regards  China,  says  the  report,  there  were  imported  in  1916 
electrical  goods  to  the  amount  of  approximately  £800.000.  This, 
n  connection  with  the  fact  that  the  Chinese  people  have  developed 
1  progressive  tendency,  and  the  great  population  and  increasing 
purchasing  power,  indicates  an  important  future  demand  for  elec- 
rical  goods. 


Physio:  for  Technical  Studentu,  Parts  R'.  V,  and  VI.  Sound, 
Light,  Electricity,  and  Magnetistii.  By  W.  B.  Anderson, 
Ph.D.  London  :  Hill  Publishing  Co.,  Ltd.  Pp.  xiii  -i- 
458;  -I-IO  figs.    Price  $'2.00  net. 

It  is  seldom  that  we  find  an  .\merican  text  book  with  so 
essentially  English  a  flavour  as  obtains  with  the  volume  under 
review.  This  is  the  second  volume  of  Prof.  Anderson's 
physics  for  technical  students,  and  contajns  the  sections  on 
sound,  light,  and  electricity  and  magnetism;  it  is  intended 
lat-er  to  bind  up  both  volumes  in  one  for  use  in  first  course.^ 
in  college  physics.  In  scope  and  size  the  whole  treatise  will 
closely  resemble  Watson's  Physics,  so  well  known  in  English 
colleges  and  technical  schools,  and  the  resemblance  also  ex- 
bends  to  the  type  and  diagrams. 

Part  IV^^und— comprises  5.5  pages,  and  includes  excel- 
lent chapters  on  the  production  and  transmission  of  sound, 
characteristics  of  musical  sounds,  mu.sical  instrument^?,  and 
the  relations  of  musical  sounds.  The  treatment  of  all  these 
subjects  is  largely  descriptive,  but  half  a  dozen  numerical 
e.xaiuples  at  the  end  of  each  chapter  serve  to  give  a  quantita- 
tive basis  to  such  parts  of  the  work  as  can  be  thus  illustrated, 
e.g.,  the  velocity  of  sound,  the  Doppler  effect  and  beats. 

Part  V — Light — occupies  over  150  pages,  and  gives  a  very 
complete  account  of  the  chief  optical  phenomena — reflection, 
refraction,  dispersion,  interference,  diffraction,  radiation  and 
absorption,  coloiu",  and  polarisation.  Both  the  physjcal  and 
geometrical  aspects  are  represented,  and,  what  is  so  important 
in  this  subject,  good  diagrams  have  been  drawn.  In  many 
cases  the  wave  front  method  of  treatment  has  been  adopted. 
Although  the  author  has  compressed  many  miportant  sub- 
jects into  very  brief  paragraphs,  e.g.,  the  rainbow,  defects 
oi  the  eye,  and  the  diffraction  grating,  we  cannot  find  any 
serious  omis,sions,  while  the  chapters  on  radiation  and  polari- 
sation are  splendid  examples  of  how  the  more  advanced 
portions  of  physical  optics  can  be  brought  within  the  under- 
.standing  of  comparatively  elementary  students.  The  former 
of  these  chapters  is  illustrated  by  some  good  spectrum  photo- 
graphs. 

Part  VI — Electricity  and  Magnetism.  This  section  occupies 
the  last  200  pages  of  the  book.  It  commences  with  a  very 
short  but  comprehensive  chapter  on  magnetism  followed  by  a 
more  detailed  account  of  electrostatics.  The  treatment  of 
current  electricity  follows  the  usual  lines,  but  here  as  in  the 
other  sections  of  the  book,  the  author  shows  an  unusual 
capacity  for  giving  a  maximum  amount  of  information  in  a 
minimum  of  words.  The  infoiTuation  given  is  accurate,  well 
arranged  and  remarkably  up-to-date.  The  Weston  cell  is 
given  rather  less  than  its  fair  .share  of  attention,  and  we 
should  have  exjjected  to  hear  more  ol  the  Edi.son  storage 
cell  than  is  given  in  a  five-line  i>aragraph.  But  on  the 
whole  there  is  veiw  little  to  which  exception  can  be  taken. 
Paragraphs  are  given  to  such  recent  and  important  develoi>- 
nients  as  electric  welding,  electric  furnaces,  and  nitrogen- 
filled  lamps,  and  in  many  other  matters  there  i.s  ample 
eWdence  that  the  author  is  abreast  of  modern  electrical  de- 
velopments. 

The  examples  api>ended  to  the  chapters  on  current,  voltage, 
and  resistance,  heat,  light,  and  power,  and  electromagnetic 
induction  are  well  suitC'd  to  test  the  student's  grasp  of  the 
text. 

.A_n  outline  of  the  principles  of  dynamo-electrical  machines 
is  given  in  chapter  41.  and  we  notice  with  sjitisfaction  .that 
the  author  has  avoided  the  common  practice  of  dragging  in 
armatm-e  winding  puzzles  at  the  earliest  possible  opjKjrttmity. 
This  is  a  matter  which  can  conveniently  be  treated  after  the 
student  has  discovered  what  a  dynamo  is  and  how  it  works. 

The  concluding  chapters  on  electrical  discharge  through 
gases  and  electromagnetic  waves  axe  excellent  introductions 
to  these  two  great  branches  of  physics.  Here  again  the 
treatment  is  up-to-date,  and  radio-telephony,  Fleming  valves, 
and  detennination  of  e  ;ind  m  all  find  a  placei  a.s  well  as  the 
classical  experiments  uiwn  which  these  subjects  have  been 
built  up. 

On  the  whole  Mr.  Anderson's  book  has  impressed  us  most 
favourably.  There  is  throughout  a  conciseness  and  clarity 
of  statement  which  could  sciu-cely  be  .surpassed  Heao  and 
there  we  may  have  expected  a  somewhat  fuller  treatment, 
but  on  the  other  hand,  there  is  an  exceptional  air  of  com- 
pleteness which  disamis  criticism.  We  have  .seldom  .seen  such 
a  complete  treatise  on   physics  in  so  few  pages. — P.H.S.K. 


The  Practical  Telephone  Handbook  and  Guide  to  the  Tele- 
phonic Exclwig?.  By  J.  Poole,  A.M.I.E.E.,  Wh.  Sc. 
Pp.  x.xiii -f  7-:K  ;  .585  figs.  Price  12s.  fid.  net.  London: 
Sir  Isaac  Pitman  A-  Sons,  Ltd. 

This  popular  handbook  on  telephony  has  now  reached  it« 
sixth  edition— a  result  which  not  only  bears  evidence  ot  a. 
demand  for  it  br  technical  students,  but  likewise  indicates 
that  the  author  appreciates  the  necessity,  if  the  book  is  to  be 
referred  to  at  all.  of  keeping  pace  with  the  rapid  developmeiits 
which  have  taken  place  within  the  past  few  years  m  tele- 
phony generally.  .  ■         j      i 

The  present  edition  has  been  largely  rewritten  m  order  to 
bring  the  work  more  into  line  with  the  telephone  engineering 
practice  of  the  British  Post  Office,  and  the  author  has  availed 
himself  of  the  co-operation  of  Post  Oftice  engineering  experts 
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in  the  reriidoii.  of  rewriting  of  thost>  chapiters  which  deal 
■with  their  special  functions.  The  need  havS  also  been  re^-og- 
nised  of  cutting;  out  old  matter  to  make  room  for  description.'; 
of  unportant  modem  chances. 

The  book  in  its  general  ge(fc-up  is  much  tho  sa>me  as  in 
previous  editions,  beginning  with  the  inevitable  introductor.v 
chapter,  which  is  srupposed,  in  the  space  of  '27  pages,  to  equip 
the  student  with  a  knowledge  of  electricity  and  magnetism 
suflBcient  to  the  understanding  of  what  follows. 

In  Chapter  n,  which  deals  with  primary  and  secondary 
cells,  it  is  satisfactory  to  note  that  the  results  of  the  experi- 
ments carried  out  by  the  Post  Office  which  led  to  the  general 
use  of  powdered  manganese  dioxide  and  carbon  in  place  of 
the  old  granular  form,  have  been  incorporated. 

A  short  chapter  on  historical  matter  is  followed  by  two 
others  dealing  with  the  types  of  receivers  and  transmitters 
■which  are  now  in  general  use. 

Sub-station  apparatus,  intercommunication  systems,  switch- 
hoard  apparatus,  &c.,  follow  in  much  the  same  order  as  in 
the  earlier  editions,  and  hence  need  but  a  passing  reference. 

The  new  chapters  which  have  been  added  include  tha=e 
dealing  with  private  branch  exchanges,  central  battery  sig- 
nalling systems,  multiplex  telephony,  transmission,  telephone 
repeaters,  and  military  telephones. 

The  two  fir.<^  mentioned  deal  exhaustively  ■n-ith  their  sub- 
jects; but  in  the  case  of  multiplex  tplephony  it  is  thought  tho 
high  frequency  system  as  exemplified  by  Squier's  method 
might  have  been  amplified  to  advantage. 

The  chapter  on  telephone  repeaters  gives  in  very  brief 
outline  the  principle  of  repetition  by  means  of  the  bulb 
relay  which  is  now  being  succes'^fully  employed  on  several 
of  our  English  telephone  lines,  and  there  is  no  doubt  that  the 
success  which  has  attended  the  experimental  installations 
justifies  the  hope  that  we  are  on  the  eve  of  great  developments 
in  this  direction  so  far  as  interurban  lines  are  concerned, 
but  to  this  the  author  makes  no  allusion. 

The  final  chapter  of  the  book  is  devoted  to  what  is  known 
as  the  "  Eelay  Automatic  Telephone  Co.'s  System,"  and  the 
process  of  establishing  a  connection  between  one  subscriber 
and  another  is.  with  the  aid  of  suitable  diagrams,  fully  de- 
scribed. The  Electrical  Revicjr  on  Februarv  7th  referred  to 
this  system  as  "  an  epoch-making  advance  in  automatic  tele- 
phony." The  marvellous  record  of  reliability  established  by 
it  in  connection  with  the  State  telephone  sy.stem  at  Stock- 
holm justified  the  opinion  then  expressed  as  to  its  inherent 
excellence. 

Of  the  miscellaneous  matter  added  to  the  book  it  is  satis- 
factory to  note  that  a  description  and  diacram  are  given  of 
Hay's  Bridge  for  inductance  measurements,  to  which,  ho'w- 
ever,  there  is  no  reference  in  the  index. 

Messrs.  Pitman  have  produced  an  excellent  work  both  in 
the  letterpress  it.=elf  and  the  relative  diagrams,  which  appears 
"to  be  vei-y  free  from  tynogr.aphical  ej-rors.  T\'e  have  no 
doubt  this  latest  edition  ■will  meet  with  an  equal  succe^  t-o 
that  of  its  predecessors. 


NEW  PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PUBLISHED.) 

Compiled  eipressty  for  this  journal  by  Messrs.  StrroN-JoNii,  O'Dill  and 
SnrHiNi  (successors  to  W.  P.  Thompson  &  Co.,  of  London).  Chartertd 
Pitenl  Agents,   885.    High    Holborn,  London.    W.C.  1. 

9,281.  "  Dvnamo-electric  machines."  P.  H.  H.  Jantzem  &  Siemens  Bros. 
Dtoamo  Works.     April  11th. 

9.294.  "  Electrical  gear  for  operating  bulkhead  doors,  &C."  H.  H.  Bent- 
lev     AND     HaELAND    &•    W-OLPF.       April     lllh. 

9.297.  "  Time-Hmk  overload  electric  relays."  R.  Brooks  &  British  West- 
INGHOCSE   Electric  &  Mancfacturinc   Co.     April   11th. 

9,316.  *'  Wireless  receiving  and  transmitting  apparatus."  J.  Erskine- 
Murrav  &  J.  C.    Robinson.     April    11th. 

9.323.  "  Electric  connectors  and  plugs  and  Bockets."  C.  L.  Arnold  and 
C.  R.   Belling.     April  12th. 

9,325.    "  Electric  cables."     F.  Harris.     April  12th. 

9,340.    "  Device   for  tramcar  trolley  poles."     J.   H.  Beaby.     April   12th. 

9.364.  "  Eltxtromagnelic  wave  navigational  systems."  M.  Jeance.  April 
12th. 

9.367.  "  Apparatus  for  electric  telegraphs.  &c."  W.  Greaves  &  E.  Lawton. 
April    12th. 

9.385.  "  Electrically-operated  apparatus."  C.  AfELANO  (Bagutti).  .April 
12th. 

9,388.  "  Means  for  adjusting  carbons  in  electric  arc  lamps."  J.  Minskv. 
April   12th. 

9,411.  "  Impulse  serxling  device."  Automatic  Telephone  Mamltacturing 
Co.    (Aulomatic   Telephone    .Manufacturing  Co.,    U.S.A.)     April  14th. 

9,443.  "  Electric  signalling  and  indicating  apparatus."  McKenzte.  Hnt . 
LAND  &  Westinghouse  Power  Signal  Co.  &  H.  M.  Proud.     April  14th. 

9,453.    "  Dynamo-electric    machines."     A.    A.    Price.     April    14th. 

9.477.     "  Electric   heating   apparatus."     E.    B.    Miller.     April   14th. 

9.483.    "  Electrodes  for  electric   welding."     A.   le  Chatelier.  »  April   14rh. 

9.4SS.  "  Induction  coi!s."  Lodge  Fume  Deposit  Co..  L.  Lodge  &  Sir  O. 
Lodge.     .April   14tb. 

9,489.  "  Electrical  deposilion  of  particles  from  gases."  Lodge  Fume  De- 
posit Co.,   L.   Lodge  &   Sir   G.  Lodge.     April  14th. 

9.492.  **  Production  of  aluminium  nitride.  &c.,  bv  electricallv-generated 
heat."     E.   C.  R.    Marks    (Armour    Fertiliser   Works,    U.S.A.1.     April  14th. 

9.511.     "  Electric  heating  resistance  elements."     L.  V.  Leonard.     .April  14:'n. 

9.536.  "  Electro-mechanical  propulsion  and  control  of  submersible  ^"05^  .■s, 
&c."     ,V.   H.  Wood.     .April  15th. 

9.583.    "  Electric    batteries."     G.   W.    Roberts.     .April   15th. 

9,<»3.  "  Transmftling  •>lecfe»l  Uoirnd*  "  I.  L.  Spevce.  April  15th. 
(L'S..A..  May  2nd,  19I8.^ 

9.624.     "Brush    tor '  electrioal    work."      W.    W.  CooiE.      April    liih. 


9.6,'J8.  "  Ignition  control  of  engines  using  inflammable  vapours  for  niotiva 
powur."     J.   I.   Hall.     April  15»h. 

9,(i54.    "  Wireless    transmission   apparatus."     R.   Whiddincton.     April    l.'ith. 

9.fi."»7.     "  Locking   devices   for  electric  lamp  globes."     E.   Smith.     .April    16th. 

9.667.     "  Locking  devices   for  electric  lamp   globes."     E.   Smith.     April   16th. 

9.671.  "  Electrically-operated  valves  for  rontrnl  of  ste.im,  gas.  air.  liquids, 
Xc."     G.  Wilkinson.     April  16th. 

9.676.  "  Electric   switches."     J.   H.  Collins  X;   M.  J,   Railing.     April    16th. 

9.677.  "  Electric    foot   appliances."      A.    Rickaads.     April   16th. 
9.704.    "  Electric   arc  lamps."     P.  Freednan.     April  16th. 

9.741.    "Galvanometers,    &c."     W.    H-    At^HORPR   &    Cambridge    Scifvtific 
Instrument  Co.     April    16th. 
9,780.    "  Electric   lamp  and  light  fittings."     D.  Assersohn.     April  16th. 
9.787.     "  Electric   heating   rings  or   stoves."     J.   A.   ColQUhoun.      April    17th. 

9.799.  "  Sparking  plugs  (or  internal-combustion  engines."  F.  W.  Baker. 
April  17th.  , 

9.800.  "  Electric  relays."     L.  B.   Turner.     .April  17th. 

9.832.  "  Carbon-holders  for  arc  lamps  (or  kinematographs,  &-c."  F.  A. 
Thomassin.     April    17th. 

9,829.  '*  Harnessing  tidal  energy  for  generating  electricity,  &c."  M.  Snee. 
April   17th. 

9.837.  "  Rotarv  electric  converters."  British  Westinghouse  Electric  and 
Manufacturing  (Jo.   April  17lh.     (U.S.A.,  June   17ih.   1918.) 

9.865.  "  Incandescent  lamps,  &c.,  and  manulacture  of  same."  British 
Tho.mson-Housion    Co.    (General    Electric  Co.,    U.S,A.)     April   17th. 

9,873.  "  Terminal  for  clamping  electric  leads."  J.  C.  Hutton  &  Spensers, 
Ltd.     April   17th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  par«nthes«s  are  those  under  which  the  specifications  will  ht 
printad    and    abridged,    and   all    subsequent    proceedings    will    be  taken. 

191.  e. 

112.  Apparatus  for  the  detection  and  measurement  of  cases.  G.  A. 
Shakespeare.     January  4th,  1916.     (124,453.) 

177.    Arc  lamps.     G.   Westercamp.     January  Sth,   1916.     (124,455.) 

1.310.  Flash  signalling  apparatus.  A.  \V.  Sharman.  January  27th.  1  Hfi 
(124.485.) 

1.827.  Winding  reels  for  use  in  wireless  telegraphy  installations  os-  mr- 
CKAFT.     C.    L.   V.   Lee.     February  7th,   1916.     (124,498.) 

2.066.  Wireless  telegraphy  with  undamped  oscill.\tions.  E.  R.  Cl.irk,>. 
February   11th,   1916.     (124,499.) 

2,120.  Submarine  signal  sound-receiving  apparatus.  S.  M.  Davison. 
February  12th,    1916.     (124.500.) 

2.201.  Systems  for  distributing  electric  energy.  C.  H.  Wordinghiim. 
February   14th,    1916.      (124,502.) 

2.339.  Telegraphy  and  apparatus  therefor.  A.  C.  Fuller.  February  16th, 
1916.     (124,504.) 

2,402.  Signalling  by  electromagnetic  waves.  A.  Arton.  February  17th, 
1916.     (124,506.) 

IS  18. 

5.202.  Telephone  receivers.  J.  W.  Hobley.  March  25th,  1918.  (121.561.) 
5  421      Interlocking      mechanis.m      particularly      applicable      to      electric 

switches.     V.  G.   Middleton  &  C.  J.  Baker.     March  27th,  1918.     (124,.577.) 

5.476.  Telephone  systems.  Automatic  Telephone  Manuf.acturing  Co.,  J. 
Savin   &  A.   J.   Ray       March   28th,  1918.      (.Addition   to  1,970/14.)     (r>4,.-.81.) 

5.477.  Telephone  systems.  .Automatic  Telephone  Manufacturing  Co..  J. 
Savin  &  A.    J.   Ray.      March    28th.   1918.      (Addition   to   1,970/14.)     (124,581.) 

5.478.  Telephone  systems.  Automatic  Telephone  Manufacturing  Co.  &  A. 
J.    Ray.  .March    28th,  1918.      (124,583.) 

6,021.  Electro  massaging  apparatus.  H.  Ashton.  April  9th,  1918. 
(124,598.) 

6.981.  Electric  starter  for  internal-combustion  engines.  G.  Questa  and 
Officine    Electro-Meccaniche.      April    25th,    1918.      (124,614.) 

7.164.  Electromagnetic  brakes,  clutches,  ratchets,  and  the  like.  E.  C. 
Villiers.      April  29th,    1918.      (134,618.) 

7,619.  Electkicat.  apparatus  for  controlling  the  curtains  and  lights  in 
connection  with  the  projecting  screen  or  proscenium  of  a  kinematograph 
|>R  other  theatre  or  for  like  purposes.  C.  E.  Falconbridge  &  J.  W. 
Lewsley.      May  7th'.    1918.      (124,632.) 

8,639.  Electro  induction  apparatus.  British  Thomson-Houston  Co.  (Gene- 
ral   Electric  Co..  U.S.A.)     .May   24th,   1918.     (124,631.) 

8,669.  ^Telegraphic  relays.  J.  S.  Withers  (K.  C.  Cox).  September  18th, 
1916.    (Divided  application  on  13,251/16.)     (134,632.) 

9,959.  Electric  ignition  apparatus.  A-kt.  Ges.  Brown,  Boveri  et  Cie. 
June  16th,  1917.     (117,447.) 

lais. 

6,537.  Interlocking  mechanism  for  combined  switches  and  plug-anp- 
SOCKET  connectors.  V.  G.  Middletoo  &  C.  J.  Baker.  March  27th,  191J. 
(Divided   application  on  5,421/18.)     (124,703.)  ^,    .  •      r 

12 188  Cores  for  pupin  loading  coil  magnets.  Western  Electnc  Lo. 
(Western    Electric  Co.,   U.S.A.)     July  26th.   1918.     (134,658.) 

12,470.  Control  op  dynamo-electric  machinery.  J.  C,  Wilson.  July  31sl, 
1918.      (Addition   to   115.786.)     (134,659.) 

14  165  Safety  gaps  of  ignition  magnetos  for  iNTERNAl-cOMBUS^noN  engines. 
E.   A.   Watson   &  M-L.   Magneto  Syndicate.     August  31st,   1918.     (124.665;) 

15  434.  Automatic  telephone  systems.  Automatic  Telephone  .Manulactur- 
ing    Co.      Febru.iry    4th,  1918.      (133,053.) 


London   Electrical   Strike  Averted— 'Jn  Wetinesday  of 

la«st  v:eek  said  the  Evening  Standard  of  last  Friday,  the 
South  Metropolitan  Electric  Light  &  Pov\er  Co.  discharged 
Mr.  \.  Dominav.  a  shop  steward  and  member  of  the  Elec^ 
trical  Trades  Union.  It  was  alleged  that  he  was  discharged 
for  slackness  of  work,  but  the  men  observe  that  he  had  been 
ten  years  in  the  employ  of  the  company,  and  that  he  is  a 
prominent  trade  unionist.  Dominay  was  discharged  at  IJ 
hours'  notice.  The  matter  was  taken  up  by  the  union,  but 
the  feeling  among  the  men  was  so  sti'ong  that,  had  no  settl^ 
ment  been  arrived  at  mea.nwhile,  spontaneous  action  ■"'ouW 
have  been  taken  bv  them,  and  the  tvhole  of  them  would  have 
been  out  at  3  o'clock  on  Thursday  afternoon.  Just  m  time 
to  avert  a  stoppage  ao  agreement  was  arrived  at^,  under 
which  the  companv  agreed  to  pay  Mr,  Dominay.  his  usual 
weeklv  earnings  until  such  time  as  the  Joint  Counnl  set,  up 
between  the  empIoT'crs  and  the  union  has  determmea 
whether  Mr.  Dominay  shall  be  reinst.ated. 
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We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced dilflculty  in  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  is  that  our  circulation  Is 
continuing  to  increase  so  rapidly  that  it  is  impossible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  Issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Publishers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ludgate  Hill,  * 
London,  E.G.  4, 
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When  several  parties  are  consideriiig  the  achievement  of  a 
certaia  aim,  or  result,  it  is  more  than  probable  that  they 
will  take  various  views  of  the  most  advantageous  method  of 
fulfilment.  It  often  happens  that  the  divergence  of  views 
on  the  means  to  be  used  causes  more  discussion  and  diffi- 
culty than  the  attainment  of  the  result  sought  for. 

It  is  the  result  which  matters  ;  and  the  result  desired 
when  electrical  machinery  is  purchased  can,  in  general,  be 
stated  in  terms  which  satisfy  every  case.  The  object  of  the 
purchase  of  electrical  machinery — probably  of  many  other 
commodities  also,  but  certainly  of  that  one — is  the  pro- 
vision of  a  reliable  means  of  economically  producing  the 
maximum  output  of  the  product  for  which  a  market  can  be 
found. 

It  is,  generally  speaking,  upon  the  means  of  securing 
reliability  that  the  greatest  differences  of  opinion  are  found, 
and  the  attainment  of  reliability  supplies  the  chief  reason 
why  consulting  engineers,  supply  undertakings,  users  of 
machinery,  and  electrical  manufacturers,  all  go  to  work  and 
prepare  elaborate  specifications  showing  what  materials  shall 
be  used,  and  how  they  shall  be  used,  in  order  to  produce  a 
given  result.  In  addition  to  the  attainment  of  the  normal 
result,  specifications  frequently  provide  for  the  realisatiwi 
of  some  other  or  abnormal  result ;  and  this  second  result 
may  or  may  not  be  compatible  with  the  first.  A  fruitful 
source  of  discrepancy  in  this  respect  is  the  question  of 
temperature  rise.  The  increase  of  temperature  in  an  oil- 
cooled  transformer  has  been  known  to  be  specified  as  4.5  C. 
above  the  surrounding  atmosphere  after  a  continuous  full- 
load  run,  as  measured  by  a  thermometer  placed  in  the 
hottest  part  of  the  oil,  while  at  the  same  time  the  specifi- 
cation asks  that  the  increase  of  temperature  above  that  of 
the  ambient  air  shall  not  exceed  ."to'  C.  in  the  oil  after  a 
continuous  overload  of  50  per  cent.  A  transformer  which 
fulfils  the  second  desideratum  will  run  cool  at  normal  rated 
output,  while  if  it  fulfils  the  first  it  will  get  too  hot  under 
the  overload  conditions  mentioned.  In  such  a  case,  what 
will  the  manufacturer  do  ?  He  may  quote  on  the  generous 
transformer,  or  on  the  skimped  one ;  or  he  may,  possibly, 
offer  alternatives.  Probably  some  will  do  one  thing,  and 
others  will  do  another,  and  comparison  will  be  made  on 
price  alone,  with  the  result  that  the  cheap  transformer  will 
be  bought,  and  overloaded  until  it  gradually  fries  itself  to 
death. 

This  is  only  one  example,  taken  at  haphazard  our  of 
many  which  might  be  adduced,  of  inconsistency  in  speci- 
fications. Such  discrepancies  as  this  arise  from  inadequate 
acquaintance  with  the  machinery  specified — from  ignorance, 
in  .short,  not  necessarily  culpable,  but  still  ignorance. 

Another  and  more  objectionable  class  of  specification  is 
that  issued  by  the  consulting  engineer  or  user  who  knows, 
or  imagines  he  knows,  all  there  is  to  be  learned  about  elec- 
trical machinery.  In  this  case  the  specification  may  easily 
extend  to  thirty  or  forty  pages,  bristling  and  scintillating 
with  such  efforts  as  : — 

"  The  laminations  shall  be  non-ageing,  of  high  perme- 
ability, and  low  hysteresis  loss. 

"Insulating  shields  shall  be  placed  between  windings 
and  between  the  core  and  adjacent  windings. 

"  The  coils  shall  be  thoroughly  dried. 

"All    insulators    .    .    .  shall  be   free   from  cracks   and 


'  The  tank 


shall  be  oil  tight." 
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And  so  on  and  so  forth.  The  ridiculousness  of  such 
inovisions  can  best  be  brought  home  by  reversing  them. 
"  The  himinations  shall  be  of  low  permeability  and  hif^h 
hysteresis  loss  :  the  coils  shall  be  wet,  the  insulators  flawed, 
and  the  tank  as  full  of  holes  as  a  sieve." 

Now,  the  British  Hnjiincerint;  Standards  Association  has 
is.^icd  upwards  of  eij^hty  standard  specifications  and  reports. 
Amonjj  these  may  be  found  publications  coverin>;  tramway 
rails,  copper  conductors,  poles,  telegraph  material,  insulation, 
conduits,  lamps,  meters,  sparking  plugs,  instruments,  elec- 
trical machinery,  wall  sockets,  magnetos,  i\:c.  It  may, 
therefore,  reasonably  be  assumed  that  there  is  a  possibility 
of  being  able  to  find  among  these  publications  a  specification 
which  will  cover  the  machinery  or  apparatus  required  ; 
and  since  this  possibility  exists,  it  becomes  the  duty  of  all 
parties  interested  to  make  the  greatest  possible  use  of  these 
standard  specifications. 

Ai)paratus  built  in  accordance  with  these  specifications 
can  be  .relied  upon  to  give  the  results  desired,  and  to  be 
perfectly  satisfactory  in  operation.  This  should  satisfy  the 
user's  reijuirements. 

There  is,  however,  another  and  more  important  aspect  of 
standardisation.  Standardisation  means  the  lessening  of 
overhead  charges,  and  the  consequent  cheapening  of  the 
finished  product.  Low  selling  prices  tend  to  bring  increase 
of  business,  and  bulk  of  output  again  brings  about  reduction 
of  overhead  charges.  Any  factory,  if  it  is  to  be  profitably 
run,  must  produce  as  many  articles  as  possible,  of  the 
smallest  possible  number  of  types.  It  is  generally  realised 
that  it  is  standardisation,  resulting  in  enormous  production, 
that  has  made  the  Ford  car  so  cheap.  If  Britain,  now  that 
the  war  is  over,  is  to  take  the  leading  place  in  industry 
which  is  rightly  hers,  standardisation  must  be  brought  about 
to  a  far  greater  extent  than  ever  before.  And,  since  there 
is  in  existence  an  authoritative  body  grinding  out  standard 
specifications  for  every  imaginable  engineering  product, 
it  would  not  be  a  bad  beginning  if  we  availed  ourselves  of 
the  fruits  of  its  labours. 


The  Council  is  at  last  an  accomplished 
The  National  fact.  The  first  meeting  has  been  held. 
Industrial  Council  ^j|  paries  met,  and  an  auspiciously 
Suppl'y  lDdust'17.  liamionious  atmosphere  prevails.  So  far, 
o-ood.  It  only  remains  to  start  work  in 
earnest.  If  the  first  year  can  be  got  through  without  dis- 
sonance, the  Council  can  be  reckoned  an  assured  success. 
Everything  appears  to  promise  well,  provided  the  spirit  of 
the  Whitley  Reports  be  followed.  We  mention  this  because 
we  understand  that  among  the  more  legally-minded  there 
is  discussion  as  to  the  fixing  of  "  plenary  powers  "  for  the 
delegates  to  the  Council.  The  tone  thus  faintly  adumbrates, 
perhaps,  a  conception  of.'the  Council  as  a  ruling  and  man- 
datory body,  a  conception,  it  need  hardly  be  said,  alien  to  the 
spirit  of  the  Reports.  Whether  or  no  we  call  it  "  Utopian," 
the  underlying  idea  of  the  Councils  is  mutual  agreement— 
and  this,  not  merely  between  the  two  parties  to  the  Council,  but 
also  between  the  individual  constituents  of  each  party.  The 
tendency,  perhaps,  to  conceive  of  the  Council  as  a  kind  of 
quasi-legal  Court  which  promulgates  decisions  from  time  to 
time  is  likely  to  be  increased  by  the  fact  that,  from  the 
nature  of  the  case,  the  National  Council  has  to  be  formed 
first,  in  point  of  time,  and  afterwards  the  District  Councils 
and  the  Works  Committees.  The  National  Council,  however, 
when  the  scheme  is  in  full  working  order,  is  the  apex  of 
a  pyramidal  organisation,  of  which  each  District  Council 
and  each  Works  Committee  is  an  integral  part.  _  Moreover, 
the  National  Council  is  primarily  representative  in  function, 
the  essence  of  the  constitution  being  that  in  the  National 
Council  the  views  common  throughout  the  industry  from 
each  side  respectively  shall  come  up  for  adjustment  and 
reconciliation,  and  thus  lead  to  harmonious  action  being 
taken.  It  need  hardly  be  said,  therefore,  that  the  first 
work  of  the  National  Council  should'  be  immediately  to 
arrange  for  the  constitution  of  the  District  Councils,  and 
then  for  the  co-ordination  of  the  Works  Committees  under 
their  respective  District  Councils.     This,  of  course,  is  the 


machinery  designed  in  the  \^■hitley  Reports,  and  success 
or  failure  must  necessarily  depend  on  the  thoroughness  and 
speed  with  which  these  constituent  elements  are  formed 
and  linked-up  into  an  interdependent  whole. 


In  past  issues  we  have   given  special 

^'!' ^^'J* u* "'    attention    to  "the    training    of    disabled 
Disabled  Men.      ,  ,    .  ,  , 

fighting   men    m    useful   arts,    and   have 

been  glad  to  publish  particulars  of  methods  which  liave 
been  successfully  adopted  and  occupations  which  fall  within 
their  scope.  To-day  we  are  pleased  to  give  an  account  of 
the  admirable  work  which  is  being  done  at  the  Croydon 
Central  Polytechnic  under  the  guidance  of  Mr.  F.  H. 
Taylor,  as  well  as  an  interesting  review  of  the  results  at- 
tained in  the  Glasgow  Corporation  Electricity  Department, 
under  Mr.  W.  W.  Lackie  and  his  meter  superintendent 
(Mr.  C.  \\'.  Marshall),  by  one  of  their  pupils.  Not  only  is 
the  record  of  achievement  most  satisfactory,  but  also  the 
high  quality  of  the  character  and  ability  of  the  men  is  most 
encouraging,  and  we  are  glad  to  know  that  similar  courses 
of  training  are  in  progress  at  many  other  centres.  But 
very  much  remains  to  be  done,  and  every  facility  should  be 
given  by  the  authorities  and  Committees  concerned  foi*  the 
development  of  this  good  work.  We  are  sorry  to  see  that 
at  one  centre  the  way  has  been  blocked  for  months  by  the 
failure  of  the  Local  Technical  Advisory  Committee  set 
up  by  the  Ministry  of  Labour  to  approve  of  the  appoint- 
ment of  the  Instructor,  who  was  selected  as  ,  long  ago  as 
September  last,  although  the  urgency  of  the  matter  has 
been  pointed  out  many  times.  The  inaction  of  this  Com- 
mittee is  highly  reprehecsible. 


It  is  a  singular  thing  that  directly  a 
Electroculture      ^^^^^^^^     ^^  j^^^  ^j^^  ^^^^^^  ^^  ^  Govern- 
lu  Bondage.  "        ,        ,      .,      .       .  ,.  ,  , 

ment    Department,    it     is    immediately 

"  hung  up."  We  do  not  profess  to  have  newly  discovered 
this  fact ;  it  is,  unfortunately,  one  with  which  we  are  all 
only  too  familiar — but  it  is  remarkable  with  what  regularity 
and  consistency  the  phenomenon  recurs,  the  only  exceptions 
that  we  can  call  to  mind  being  the  demands  of  Trade 
Unions  for  more  pay  for  less  work,  which  are  invariably 
granted  with  precipitation. 

The  example  that  we  have  in  mind  at  the  moment  is  the 
subject  of  electroculture.  Various  experimenters  have  been 
at  work  on  this  question  for  several  years — some  for  many 
years— and  their  results,  showing,  on  the  whole,  a  strong 
preponderance  in  favour  of  the  use  of  the  electrical 
discharge,  have  been  published  freely  from  time  to  time. 
But  in  r.M7  the  Board  of  Agriculture  decided  to  appoint  an 
Advisory  Committee  to  deal  with  the  subject,  and  the  Com- 
mittee has  laid  its  paralysing  hand  on  the  movement,  with 
the  expected  result.  We  say  "  expected,"  because  we  pre- 
dicted it. 

In  our  issue  of  October  12th,  1917,  we  said  :  "  It  would 
appear  to  be  too  much  to  expect  that  a  Department  with  a 
record  such  as  that  of  the  Board  of  Agriculture  will  not  auto- 
matically follow  established  precedent,  and  in  effect  delay, 
instead  of  facilitating  progress."  "It  should  be  under- 
stood that  the'results  of  its  deliberations  will  be  accessible 
to  the  public  at  any  time,  and  that  the  Board's  only  interest 
is  that  of  a  Department  of  State  paid  by  the  public  to 
receive  and  act  on  any  recommendations  made  by  the  Com- 
mittee." "We  would  ask  whether  it  is  not  a  fact  that 
during  the  past  year  or  so,  public  interest  having  been 
aroused,  and  the  need  for  expert  guidance  having  arisen, 
the  Board's  advisers — presumably  with  its  concurrence — 
have  obstructed  rather  than  assisted  the  development  of  the 
movement." 

The  constitution  of  the  Committee  was  announced. in  our 
issueof  February  22nd,  1918  ;  the  curtain  promptly  fell,  and 
no  reports  have  been  issued.  Yet  we  have  reason  to  believe 
that  highly  successful  results  were  obtained  last  year  under 
the  aegis  (or  shall  we  say  the  "  bushel  ")  of  the  Committee, 
and  a  considerable  sum  of  public  money  has  been  spent  on 
the  official  experiments.  The  work  of  independent  experi- 
menters has  been  studiously  ignored. 
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AVe  maintain  that  (1)  there  is  no  justification  whatever 
for  concealment  of  the  work  done  and  the  results  obtained  ; 

(2)  it  is  the  duty  of  the  Board  to  orsranise  the  research  and 
to  co-operate  with  independent  workers,  instea'd  of  giving 
them  the  cold  shoulder  ;  in  this  respect  it  should  learn 
from  the  Department  of  Scientific  and  Industrial  Research  ; 

(3)  the  only  conceivable  object  of  secrecy  is  to  enable 
some  person  or  persons  to  "  acquire  merit,"  as  Kipling 
would  say. 

We  are  aware  that  it  is  the  official  view  that  the  public 
should  not  be  encouraged  to  adopt  the  system  unless  and 
until  it  is  proved  to  be  effective.  This  theory,  if  logically 
carried   out,   would    put  an   effectual   brake   on   progress. 

i  Where  would  the  motor-car,  the  aeroplane,  or  even  the 
electric  lamp,  have  been  now  if  such  ideas  had  been 
allowed  to  delay  their  development  ?  It  is  emphatically 
not  the   function   of   this   Adv.sory  Committee   to   block 

I  progress  and  experimentation  until  it  shall  have  itself 
developed  a  commercially  successful  system  of  electro- 
culture — we  want  the  results  in  this  century.  The  quickest 
nroL'ress  is  made  when  the  largest  number  of  experimenters 
:  work,  and  if  the  Committee  would  organise  and 
it  research  as  widely  as  possible,  and  publish  all  the 
mtnrmation   available  at  once,  it  would  be   doing  some- 

I  thing  really  useful.  At  present  it  is  simply  blocking 
the  way. 

i 

I  _  Thit  Hydro-electric  Power  Commission 

Efficiencies"     °^  Ontario  recently  issued  a  Report  on  the 
I  rate     of    coal    consumption    in    various 

f  electric  generating  stations  in  Canada  and  the  United 
!  States.  The  Report  resolves  itself  practically  into  a  com- 
'  parison  of  the  coal-efficiencies  of  stations  of  varying  size.  It 
1  goes  without  saying,  of  course,  that  as  the  capacity  of  the 
i  station  increases,  the  figures  show  an  increasing  efficiency, 
i  But  the  interesting  fact  emerges  from  the  statistics  collocated 

■  in  the  Report,  that  beyond  a  certain  point  the  gain  in 
I  economy  due  to  size  of  station  slackens  off  materially.  A 
1  comparison  was  made  between  stations  of  50,000  h.p. 
1  and  200,000  h.p.  respectively  ;  but  although  there  was 
[  a  saving  in  favour  of  the  larger  station  of  about 
!  25  per  cent.,  yet,  taking  into  account  the  higher 
i  load  factor,  the  Report  concludes  that  "  there 
I  is  no  doubt  that  if  the  smaller  stations  operated  at  the  same 
i  load  factor  as  that  obtained  in  the  larger  station,  the  differ- 
•  ence  in  the  rates  of  coal  consumption  would  be  much 
'  smaller,"  and  this  "  emphasises  the  fact  that  the  very  large 
t  stations  do  not  tend  to  make  very  big  reductions  in  rates  of 

■  coal  consumption,  as  compared  with  those  of  more  moderate 
.  size."     The  Report  goes  on  to  say.  apropos  of  the  statistics, 

that  "  it  is  evident  from  these  considerations  that  coal  can 
l)e  better  conserved  by  appreciably  increasing  the  load  factors 
:  of  existing  stations  of  moderate  size  (around  50,000-kw. 
rapacity),  than  by  building  huge  stations  having  only 
slightly  higher  load  factors  than  those  of  the  smaller  sizes." 
There  is  also  in  the  Report  another  point  of  super-power 
station  interest.  Commenting  upon  the  curve  of  coal  con- 
sumptionfor  a  station  of  about  150,000  h.p., it  concludes  that 
with  the  present  station  equipment,  methods  of  operation,  load 
factors,  &c.,  the  rate  of  coal  consumption  for  large  stations 
cannot  come  below  about  6j  tons  per  h.p. -year,  no  matter 
how  large  a  station  may  be.  Further,  that  "since  the 
equipment  now  in  use  is  getting  near  to  the  maximum 
possible  efficiency,  this  means  that  probably  under  no  cir- 
cumstances will  it  be  possible  to  get  below,  say,  5i  tons  per  ' 
E.p.-yeur.  Centralisation  on  a  vast  scale  may  tend  to 
reduce  costs,  but  cannot  conserve  coal  very  much  as  com- 
pared with  existing  conditions  in  the  large  stations."  (But 
the  Report  allows  that  as  the  coal  bill  is  40  to  60  per  cent, 
of  the  total  costs,  even  a  small  saving  is  a  good  deal  of 
money.)  How  far  these  conclusions  are  felt  to  carry  weight 
in  England  is  a  matter  on  which  opinion  is  divided. 
Anyhow,  the  facts  may  at  least  perform  the  function  that 
an  irritating  foreign  substance  does  in  the  oyster — form  a 
nucleus  for  discussion,  around  which  some  pearl  of  wisdom 
may  develop. 


SPECIALISED    CONTROL. 


Bv  BIAJOR  E.  A.  PELLS,  R.E. 


Aheric'A  could,  perhaps,  be  described  as  the  home  of 
specialisation,  for  it  is  not  only  on  broad  lines  that  they 
specialise,  but  they  go  even  further  and  make  studies  of, 
and  become  particular  experts  in,  some  portion  of  the 
subject  of  which  they  are  already  specialists.  This  is,  of 
course,  all  part  and  parcel  of  efficiency  methods,  and  the 
idea  of  the  sub-division  of  supervising  duties,  or  the 
encouragement  of  specialisation  amongst  foremen  and  over- 
seers, so  as  to  obtain  specialised  control,  is  bound  up  in  it. 
A  good  engineer  is  naturally  efficient  by  reason  of  his 
general  training,  and  would  not  think  of  putting  a  100-h.p. 
prime  mover  on  a  20-h.p.  job,  nor  attempting  to  carry  out  a 
particular  operation  on  a  machine  not  designed  for  it,  nor 
does  he  expect  a  machine  to  do  more  than  it  is  designed  to 
do.  Therefore,  it  seems  peculiar  that  he  should  require  a 
man  to  carry  out  work  that  is  obviously  beyond  his  powers. 
The  average  shop  foreman  is  expected  to  be  a  superman  in 
the  various  traits  he  is  expected  to  possess,  satisfactorily  to 
do  all  that  is  necessary  in  the  successful  management  of  a 
shop.  As  supermen  are  few  and  far  between,  some  part  of 
the  job  generally  suffers,  but  by  installing  different  men 
with  definite  qualifications  for  the  various  departments  of 
management  or  foremauship,  a  high  degree  of  efficiency  can 
be  obtained. 

The  first  thing  to  be  done  is  to  relieve  the  workshop  of 
all  that  might  be  termed  pure  brain  work  ;  then  to  divide 
the  various  duties  of  a  shop  foreman  ;  and  instead  of  there 
being,  perhaps,  four  foremen  in  a  shop,  each  governing  his 
particular  section,  their  sphere  of  authority  is  extended,  but 
the  scope  of  their  work  is  limited  to  the  particular  function 
most  suitable  to  their  respective  abilities  and  experience. 

In  this  direction,  F.  W.  Taylor  advocated  four  types  of 
foremen  in  the  actual  shop — namely,  the  "  gang  "  foreman, 
who  runs  the  gang,  instructs,  and  generally  directs  opera- 
tions ;  the  "  speed  "  foreman,  whose  sole  job  is  seeing  that 
correct  speeds  are  maintained  ;  the  "  inspecting  "  foreman, 
who  is  responsible  for  all  work  being  up  to  quality  and  in 
order  ;  the  "  repair "  foreman,  who  is  responsible  for  all 
maintenance  work  in  connection  with  shop  and  machines. 

In  addition,  it  is  necessary  to  have  four  foremen  engaged 
in  the  planning  room — namely,  "  the  order  of  work  and 
route  clerk,"  whose  duties  are  those  of  a  planning  and 
progress  character  :  "  the  instruction-card  clerk,"  responsible 
for  all  instruction  cards,  keeping  them  up  to  date  as 
improvements  in  machinery  and  methods  are  made  ;  the 
"  time-and-cost  clerk,"  who  is  responsible  for  all  dealings 
with  the  operatives  in  such  matters  :  and,  finally,  the 
"  shop  disciplinarian,"  who  is  practically  the  "  liaison 
officer  "  between  the  functional  foremen,  and  is  responsible 
for  all  matters  appertaining  to  discipline. 

In  works  of  a  smaller  character  it  may  not  be  practicable 
to  carrv  out  the  above  arrangement,  but  some  sound 
modification  will  be  found  to  be  far  preferable  to  the 
old  idea  of  a  hustling  driver.  The  "  gang  "  foreman  could 
easily  be  your  champion  operative,  and  as  the  greater  part 
of  his  time  will  be  taken  up  instructing  the  operatives  and 
arranging  the  work  so  that  the  best  method  is  always  used, 
the  "  speed  "  foreman's  duties  would  naturally  be  covered 
by  him.  He  will  automatically  become  a  counsellor,  and 
the  workmen  will  seek  his  advice  in  all  things  affecting 
their  work. 

The  "  inspecting "  and  "  repair "  foremen  might  be 
combined,  and  the  duties  of  "order  of  work  and  route 
clerk's"  work  could  be  taken  up  by  the  "  instruction  card  " 
clerk,  the  "  time  and  cost  clerk's  "  work  becoming  part  of  the 
"  shop  disciplinarian's  "  duties.  There  must  be  kept  in  view 
always  the  fundamental  idea  that  the  actual  workshop  should 
be  relieved  of  all  brain  work. 

Any  one  of  the  above  combinations  could  be  made, 
irrespective  of  the  others,  or  the  manager  might  decide  on 
some  other  modification,  especially  suitable  to  his  particular 
industry. 
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To  be  a  perfect  shop  foreman  a  man  would  have  to 
possew  the  following  qualities  in  correct  proportions  : — 

1.  Brains. 

2.  Education. 

8.  Technical  knowledge  and  experience. 
4.  Tact. 
.">.  Energy, 
i;.  (irit. 

7.  Honest?. 

8.  Judgment. 

'.1.  Good  health  ;  and 
10.  "  Reliability"  in  all  things. 

All  men  are  endowed  with  different  proportions  of  the 
various  qualities  mentioned,  and  it  is  the  art  of  management 
to  get  the  right  men  into  the  right  places.  In  clioosing 
functional  foremen  it  is  unnecessary  to  look  for  all  of  these 
qualities  in  the  men  you  select,  so  that  with  careful  dis- 
crimination you  stand  a  much  better  chance  of  getting  the 
most  diverse  functions  carried  out  in  a  satisfactory  manner. 

One  result  of  putting  in  a  system  of  specialised  control 
based  on  these  principles,  is  that  you  decentralise  your 
productive  efforts  in  the  workshop,  and  centralise  your 
control  in  the  planning  office,  thus  putting  into  effect  the 
recognised  axiom  in  the  science,  of  organisation  to  de- 
centralise detailed  activity  and  centralise  control  :  it  is  the 
ability  to  discriminate  exactly  when  to  centralise  and  when 
to  decentralise,  which  proves  the  born  manager. 


NON-CONDENSING     ENGINES     IN     CENTRAL 
POWER     STATIONS. 


By  T.  WALMSLEY,  Assoc.M.Inst.C.E. 


Recent  experience  in  connection  with  the  industrial 
coal  economy  campaign,  inaugurated  by  the  Coal 
Controller's  Department,  has  demonstrated  to  the 
writer  that  there  exists  a  large  field  of  usefulness 
for  non-vacuum  steam  engines  in  industrial  works 
where  exhaust  steam  can  be  utilised  for  process 
work  or  the  heating  of  buildings.  Nor  is  this  useful- 
ness confined  to  manufacturing  works.  In  central 
power  stations  there  is  still  a  place — albeit  a  small 
one — for  the  non-vacuum  engine.  Many  medium- 
size  power  stations,  particularly  those  that  have 
converted  from  reciprocating  to  turbine  plant,  re- 
tain some  of  their  old  engines.  These  might  be 
put  to  the  useful  and  economical  purpose  of  driving 
low-pressure  generators  for  station  auxiliaries,  the 
exhaust  steam  being  used  to  heat  the  condensate 
from  the  main  turbines.  The  case  of  a  high-pressure 
generating  station  supplying  an  auxiliary  load  of 
10  per  cent,  of  the  total  load,  through  a  "step-down 
transformer,  will  be  considered.  The  steam  con- 
sumption per  kilowatt  of  a  reciprocating  engine, 
discharging  at  atmospheric  pressure,  will  be  taken 
as  twice  that  of  the  main  turbines.  In  practice,  this 
figure  will  alter  according  to  the  size  and  type  of 
steam-alternator  units,  steam  pressure,  and  degree 
of  superheat. 

As  the  steam  consumption  curve  for  a  turbine  in 
the  neighbourhood  of  full  load  is  fairly  flat,  no 
great  increase  in  the  rate  of  steam  consumption 
will  he  caused  by  reducing  the  load  on  the  tur- 
liines  in  the  ratio  of  10:9."  i.e..  by  allowing  the 
reciprocating  set  to  take  the  station' auxiliary  load. 
Further,  the  increase  in  vacuum  which  usually 
accompanies  a  decrease  in  load  will  exercise  a 
steadying  effect  upon  the  rate  of  steam  consump- 
tion of  the  turbines.  With  the  reciprocating  engine 
taking  load  from  the  station  transformers,  the  total 
steam  requirements  of  turbines  and  engines  mav 
ii/iw..be  represented  very  approximately  bv  9^2 
-  11.  Also  the  condensate  from  the  turbine  con- 
denser toeether  with  the  make-up  water  would  be 
about  five  times  the  Amount  bv  weisfht  of  the  steam 


supplied  to  the  reciprocating  engine.  Taking*  thi 
turbine  average  vacuum  as  "in!  corrected  to  'M  in 
barometer,  the  theoretical  ten  perature  of  the  con 
densate  would  be  lUO  deg.  !■ .  in  practice,  especiall; 
where  Edwards  air  pumps  and  r.-irsons'  augmentor 
are  used,  this  figure  would  fall  at  least  2( 
deg.  \F.  Xo  great  error  will  be  made,  there 
fore,  in  .taking  the  average  temperature 
condensate  *and  make-up  as  80  deg.  1'.  Aftei 
passing  through  a  feed-water  heater,  into  whid 
the  e.xhaust  from  the  auxiliary  engine  dis 
charges,  the  temperature  might  be  raised  to  20( 
deg.  F.  Thus  5  lb.  of  condensate  and  make-uj 
would  absorb  600  B.Th  U.  Taking  steam  at  -itK)  lb 
per  sq.  in.  pressure,  and  100  deg.  F.  superheat,  anc 
assuming  8o  per  cent,  of  the  heat  units  in  the  admis- 
sion steam  to  be  discharged  from  the  recijjrocatinjj 
engine,  the  latent  lieat  per  lb.  of  e.xhaust  stean" 
wo\ild  be  about  890  B.Th.U.  Thus  the  whole  ol: 
the  latent  heat  in  the  discharge  steam  would  not  be 
absorbed  by  the  turbine  condensate  and  make-up. 

If  the  reciprocating  set  is  loaded  to  take  7  pel 
cent,  of  tlie  total  load,  the  latent  lieat  will  then  be 
absorbed.  Further,  the  greater  part  of  the  sensible 
heat  in  the  auxiliary  engine  exhaust  would  be  con- 
served if,  after  filtering  to  remove  oil.  the  water| 
were  returned  to  feed.  Provided  the  return  systeni 
were  efficiently  lagged,  80  per  cent,  of  the  heat 
units  supplied  to  the  auxiliary  engine  could  be  re- 
turned to  the  boilers.  Thus,  although  the  rate  of 
steam  consumption  of  the  turbines  is  half  that  of 
the  reciprocating  engine,  tbere  would  result  a  net 
saving  of  nearly  60  per  cent,  in  heat  units  necessary 
for  station  auxiliaries. 

Translated  into  fuel,  this  represents  an  economy 
of  4  per  cent,  of  the  total  fuel  consumption.  A  fur- 
ther advantage  of  heating  the  feed-water  in  the 
manner  suggested  is  that  the  problem  of  supplying 
the  economisers  with  water  at  a  temperature  of  not 
less  than  100  deg.  F.  is  solved.  On  the  deljit  side' 
is  the  possibility  of  the  economiser  absorbing  lesS' 
heat  from  the  flue  gases,  and  the  extra  maintenance 
charges  of  reciprocating  engines.  These  disadvan- 
tages will  usually  be  compensated  for  by  the  im- 
proved water  circulation  in  the  boilers,  which  fre- 
quentlv  results  from  a  high  feed  teniperaturf 

The  figures  quoted  in  the  foregoing  article  are 
necessarily  approximate.  They  serve  to  demon- 
strate, however,  that  non-vacuum  engines  can 
often  be  used  with  advantage  in  central  power 
stations. 


The  Muscle  Shoals  Nitrate  Plant. — A  most  instructive 

view  of  the  preparations  made  by  the  U.S.  Government  for 
the   fixation    of   niti'otien   on  a  large  scale  is  given    in   the 
Elrctrical    World  of    .^pril  5th.      Although    the   cessation   of; 
hostilities  has  put  a  tempoiairy  end  to  the  need  of  nitra.tes! 
for  military   purpoises,  their  importance  in  agricalture  is  eo 
great  that,  if  the  plant  described  can  be  operated  as  econo- 
mically as  the  projectors  have  thought,  they  may  be  of  very  i 
great     value     in     times     of     poacc.     The   installation    was  a  I 
rush   job   of  the   severest   character,  in   which  the  ordinary 
routine  of  design  and  construction  had  to  be  abandoned  in ! 
favour  of  doing  everything  in  the  least  po.ssible  time.     It  is  j 
greatly  to  the  credit  ot  the  engineers  that  this  was  accom- 
plished without  their  being  driven  by  necessity  from  sound 
lines  of  design.    The  power  stations  must  be  of  high  economy 
if  they  are  to  be  useful  in  times  of  pea-ce.     The  plant  had  to 
he  erected  and  put  in  operation  within  a  year,  and  to  faoalitate 
operations   it  wa,s    decided  temporarily  to   take  part    of   the 
liowe.r  from  the.  tran.'jinis.sio.ii   i^y.stem  of  the  Alabama   Power 
Co..  which  is  capable'of  supplying  about  a.  third  of  the  total 
output.    The  remainder  is  to  come  from  the  .steam  .stations. 
A  notable  fact  in  respect  to  them  is  that  while  r,n  January 
Ist  of  last  year  nothing  but  prehminary  sketches  bad  been 
made  and  none  of  the  apparatus  for  thi*   power  plant  pur- 
c'haised,'  eleven  months  later  the  cyanamid©  process  had  been 
started    up   with    transmitted    power,    the   first  unit   of  the 
grea.t  turbine  w,a.s  practically  rea,dy  for  use,  and  t-no  other.<i 
under  erection  or  ready  for  shipment,  while  the  boiler  plaat 
was  .so  far  completed  as  to  be  ready   when  the  turbine  re- 
quired steam.     ^A'hatcver  may   be  the   ultimate  fate  of  the 
plant  tinder  commercial  stress  in  time,  of  peace.,  its  prepajation 
for  action   in   so  short   a   time  ranks  a<-  one  of  the  big  en- 
gineering feats  of  the  wa.r. 
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A    MOBILE    X-RAY     PLANT. 


"n  a  paper  read  before  the  Roestgex  Society,  and 
)ublislied  in  the  Joiinia!  of  the  Society  ia  March,  Mr. 
loward  C.  Head  described  an  automobile  X-ray  wagon  by 
neans  of  which  it  had  been  made  possible  to  bring  the 
'i-TAj  apparatus  quickly  to  a  patient,  instead  of  taking  the 
atter  to  an  establishment  where  the  apparatus  was  installed. 
The  horse-drawn  wagons  in  use  in  Continental  Armies 
,  )efore  the  war  were  cumbrous  and  inconvenient,  and  by  the 
idoption  of  mechanical  propulsion  a  gi-eat  improvement 
vas  effected.  The  chassis  of  the  Austin  Motor  Co.  was 
found  to  be  well  adapted  for  the  purpose,  having  a  very 
ow  loading  line — an  important  consideration,  because  the 


Fic;.    I. — MoisiLK  X-R.w   ualun. 

idnction  coil  and  its  fittings,  the  distribution  switch- 
pat<d,  and  the  control  board  could  all  be  manipulated  from 
ae  car,  the  controls  coming  within  the  reach  of  a  man  of 
ver^e  height,  while  only  one  step  was  necessary  instead 
f  fonr  or  five  as  with  an  ordinary  chassis  :  moreover,  as  all 
le  weight  was  kept  low,  there  was  less  tendency  for  such  a 
»r  to  overturn,  even  when  at  a  considerable  angle,  and  it 
as  practically  immune  from  side-slip. 


chassis  was  built  in  July,  101.5,  and  has  since  been  in  use 
near  Paris.  The  present  outfit  (iig.  l)isfitted  with  a  panelled 
teak  body  12  ft.  9  in.  long,  7  ft.  wide,  and  7  ft.  high,  and 
this  is  divided  into  two  compartments — the  photographic 
dark  room  and  the  room  containing  the  X-ray  apparatus. 
The  photographic  dark  room  measures  3  ft.  4  in.  long  by 
7  ft.  wide,  and  is  practically  a  tabloid  studio,  fitted  with 
every  arrangement  to  facilitate  the  work.  It  is  lead-lined 
on  the  side  towards  the  portable  X-ray  theatre,  to  protect 
the  plates,  Ac,  from  the  radiation  of  the  tube.  Water  is 
obtained  from  a  30-gallon  storage  tank  underneath.  A 
special  safe-light  is  provided  above  the  sink,  with  easily 
adjusted  control  for  either  daylight  or  electric  light.  An 
electrically-driven  fan  fitted  to  a  special  flue  is  provided  to 
draw  off  tainted  air  from  the  room,  fresh  air  being  drawn 
in  through  special  vents  near  the  floor. 

The  apparatus  room  is  9  ft.  long  x  7  ft.  wide,  and  the 
apparatus  is  so  arranged  in  this  room  that  radiography  of 
the  extremities  can  be  carried  out  with  a  tube  stand. 
Every  piece  of  apparatus  has  a  special  fitting  to  which  it  is 
secured,  so  that,  however  rough  the  travelling  may  be,  the 
apparatus  cannot  suffer. 

The  portable  X-ray  theaire  (fig.  2)  is  12  ft.  9  in.  long  x 
Hi  ft.  ()  in.  deep  x  9  ft.  high  at  back  and  (i  ft.  8  in.  high 
at  front.  A  framework  of  poles  and  tie-rods  is  erected  on 
the  near  side  when  the  caravan  is  on  the  road,  and  these, 
together  with  the  cover,  are  stored  upon  the  roof.  The 
canvas  covering  is  of  special  material,  three-ply,  and  so 
thick  and  close  in  texture  that  light  and  water  are  abso- 
lutely excluded.  The  theatre  is  lit  by  an  electric  lamp, 
which  may  be  connected,  if  desired,  to  the  foot  switch. 
The  material  used  for  forming  the  cover  of  this  tent  is  so 
efficient  that  X-ray  work  can  be  carried  on  inside  even  when 
there  is  brilliant  sunshine  outside. 

The  electrical  generator,  which  is  situated  on  the  exhaust 
side  of  the  engine,  is  driven  by  a  Westinghouse  Morse 
rocker  chain  coupled  to  the  main  shaft  of  the  engine  ;  it  is 
designed  to  give  an  output  of  20  amperes  at  150  volts 
when  the  engine  is  running  at  1,700  e.p.m.  The  rocker 
chain  is  disconnected  when  the  car  is  running  on  the  road, 
and  is  only  connected  when  the  generator  is  to  be  used 


Fig.  2. — X.-KAV  Xueatkk  OViihout  the  Coveej. 

The  model  is  a  2-;!  ton  chassis,  fitted  with  a  four- 
linder  engine.  The  drive  is  distributed  thi'ough  sub- 
intial  bevel  wheels  by  a  propeller  shaft  to  each  rear  wheel, 
bis  special  arrangement  enables  a  light  back  axle  to  be 
ovided,  without  any  massive  parts  in  the  centre  ;  such  an 
le  will  run  on  rough  roads  without  the  wheels  losing 
•ntact  with  the  ground,  as  the  springs  are  not  subject  to 
action  through  the  inertia  of  heavy  central  axle  parts. 
One  of  the  first  equipments  produced  with  this  type  of 


.  Fig.  3. — Intebiob  of  Apparatus  Room. 

either  for  charging  the  battery  of  accumulatore  or  running 
the  X-ray  plant  direct.  When  the  engine  is  driving  the 
generator  the  whole  of  the  starting,  running,  and  stopping 
can  be  carried  out  from  the  position  of  the  main  distri- 
bution board  at  the  rear  of  the  car.  The  generator  is  of 
light  design,  having  a  laminated  field.  It  is  provided  with 
special  protection  against  dust  and  dirt,  and  has  a 
fan  on  the  shaft  for  cooling  purposes.  The  windings 
axe  protected  by  a  condenser  and    lamp  ia  parallel  to 
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prevent  high-  frequency  surgings  from  getting  back  to 
the  machine. 

A  special  battery  of  accumulators  is  fitted  in  two  special 
cupboards  at  the  back  of  the  driver's  cab,  and  the  doors  of 
these  cupboards  are  fitted  with  louvres  to  ensure  perfect 
ventilation  ;  by  this  arrangement  no  acid  fumes  can  enter 
the  car,  and  the  whole  battery  is  most  accessible,  should  it 
be  necessary  to  give  it  attention.  The  tottery  is  Iniilt  up 
in  special  ebonite  composition  boxes.  Each  cell  is  fitted 
with  a  float  to  indicate  the  level  of  the  electrolyte.  The 
battery  consists  of  38  two-compartment  -l-volt  units,  making 
70  cells  in  all  of  the  sealed-in  type.  The  capiicity  of  each 
cell  is  80  ampere-hours  (intermittent),  or  10  amperes  for 
2i  hours,  or  30  amperes  for  five  minutes.  Therefore,  the 
X-ray  operator  is  provided  with  a  supply  of  energy  capable 
of  undertaking  the  quickest  work  and  the  most  difficult 
cases,  for  he  has  at  his  command  20  amperes  at  l."iO  volts 
from  his  generator,  30  amperes  at  150  volts  for  five 
minutes  from  his  battery  of  accumulators,  or  50  amperes  at 
150  volts  when  running  with  generator  and  accumulators  in 
parallel. 

As  this  outfit  was  for  use  at  the  Front,  it  was  thought 
expedient  to  adopt  in  several  instances,  such  as  the  couch, 
stereoscope,  &c.,  the  standard  War  Office  equipment  for 
field  service,  so  that  in  case  of  necessity  spares  or  renewals 
could  be  obtained  locally. 

Apart  from  this,  the  outfit  is  provided  with  a  10 -in. 
spark  intense  discharge  induction  coil  (fig.  3),  built  up  in  box 
form  and  fitted  with  a  variable  primary  winding.  The  coil 
is  mounted  on  a  table  on  pneumatic  buffers  to  provide 
against  mechanical  shock,  and  beneath  the  table  are  fitted 
a  dipper  mercury  interrupter,  a  centrifugal  mercury 
interrupter,  and  an  electrolytic  interrupter,  together  with 
the  condenser,  speed  regulators,  and  a  small  interrupter 
selector  switchboard. 

In  order  that  the  coil  may  be  operated  without  moving  it 
into  the  portable  X-ray  theatre,  a  portion  of  the  side  of  the 
car  is  made  to  hinge  upwards,  and  a  distribution  shelf  for 
the  valve  tubes,  milliammeter,  spark  gap,  and  rheophores 
is  attached,  and  connection  is  established  to  the  X-ray  couch. 
Next  to  the  coil  is  the  Coolidge  control  outfit  fitted  with 
a  12-volt  accumulator  of  very  large  capacity.  This 
battery  also  supplies  current  for  the  head,  side,  and  tail 
'  lamps  of  the  car  through  a  switchboard  mounted  on  the 
dash. 

On  the  same  side  of  the  car  at  the  end  is  the  switchgear, 
consisting  of  a  main  distribution  switchboard  and  a  control 
switchboard  for  the  primary  circuit  of  the  coil.  The 
former  is  mounted  on  an  iron  pillar  on  which  it  rotates,  so 
that  it  can  be  manipulated  either  from  inside  the  car  or 
from  the  portable  theatre.  In  the  latter  case  a  door  at  the 
side  of  the  car  is  opened,  when  both  switchboards  can  face 
into  the  portable  theatre  with  the  Coolidge  control  to  the 
left  hand.  All  the  apparatus  remains  and  is  used  in  the 
car.  The  only  portions  of  the  equipment  that  it  is  necessary 
to  bring  into  the  portable  theatre  are  the  couch,  foot  switch, 
and  tube  screen.  On  the  opposite  side  of  the  room  con- 
taining the  apparatus  is  fitted  the  portable  field  service 
couch,  a  tube  stand,  and  all  the  other  necessary  adjuncts 
for  carrying  out  the  best  work. 

At  the  end  of  the  apparatus  room  are  tube  boxes  in  racks 
for  the  equipment,  which  includes,  in  addition  to  the 
Coolidge  tube,  six  tungsten  target  tubes  and  three  vahe 
tubes.  On  the  inside  of  the  roof  is  fitted  the  stereoscope. 
which  can  be  used  inverted  in  this  position,  and  in  addition 
a  small  portable  viewing  box  is  provided. 

As  one  of  the  functions  of  this  type  of  plant  is  to  provide 
a  powerful  apparatus  for  use  in  any  temporary  hospital,  the 
plant  has  been  so  arranged  that  the  minimum  number  of 
pieces  of  apparatus  are  carried  into  the  building.  It  is  only 
necessary  to  take  the  induction  coil  and  its  fittings,  together 
with  a  trestle  table  which  is  carried  on  the  door  of  the  car. 
the  couch,  and  the  small  control  switchboard  ;  all. the  other 
apparatus  including  the  interrupters  remain  in  the  car,  and 
connection  is  established  from  the  car  to  the  temporary 
X-ray  room  in  the  hospital  by  special  cable,  which  is  wound 
on  cable  drums  mounted  by  the  chauffeur's  cab.  One  can, 
therefore,  carry  on  radiography  and  radioscopy,  and  for  that 
matter  therapeutic  treatment  as  well,  in  the  car  itself,  in 
the  portable  X-ray  theatre,  or  in  any  hospital  or  building. 


The  engine   may    be  started  by   using   the  battery 
iiccumulators  for  motoring  the  generator  in  the  same  way 
a  self-starter  on  a  motor-car.     There  is  no  necessity  to  lea 
the  portable  X-ray  theatre,  or  the  vicinity  of  the  switrl 
board,  to  start  up  the  plant,  to  operate  it,  or  to  shut    i 
down.     A  row  of  fuses  on  the  top  of  the  board  contri!- 
the  interior  and  tent  lights  and  ventilating  fans,  as  well   i 
the  motors  of  the  mechanical  interrupters,  and  these  are  :i 
supplied  with  energy  by  the  accumulators.     In  the  case  ^ 
the  int;<5«rupters  this  is  very  important,  in  order  that  tin 
speed  may  remain  constant. 

Beneath  the  automatic  cut-out  is  a  shunt  regulator  fni- 
regulating  the  output  of  the  generator.  A  regulator  is 
provided  for  controlling  the  lights  of  the  interior  of  lin- 
ear, and  is  situated  underneath  the  row  of  fuses. 

The  connecting-up  of  the  various  parts  of  the  apparatus 
is  carried  out  by  means  of  special  cables.  The  inductinn 
coil  and  the  foot  switch  are  connected  by  their  respective 
•plugs  to  the  sockets  on  the  control  board,  and  the  font 
switch  and  main^switch  on  the  control  board  are  in  parallel, 
so  that  either  can 'be  used  irrespective  of  the  other.  Thin- 
is  a  regulating  resistance  in  series  with  the  primary  of  tin 
induction  coil,  and  an  ammeter.  All  the  plug  connections 
are  made  non-reversible,  with  the  exception  of  one  on  the 
control  board,  and  this  is  left  reversible  in  order  that  tliu 
polarity  of  the  primary  and  secondary  circuits  may  lie 
changed  instantly  if  occasion  requires. 

The  secondary  or  tube  circuit  is  assembled  by  placing  the 
high-tension  distributing  bracket  in  front  of  the  coil,  ami 
connecting  up  the  coil  to  the  milliammeter,  valve  tube,  ami 
spark  gap. 

The  couch  is  erected  in  the  portable  theatre,  a  tul" 
inserted  in  the  tube  box  and  connected  to  the  distributiiiL' 
bracket  by  the  spring  rheophores.  If  desirable,  tin- 
three-ply  wooden  top  of  the  couch  can  be  removed,  and  an 
ordinary  stretcher  used  in  its  place. 

Such  a  mobile  X-ray  unit  affords  exactly  similar  facilitii 
to  those  available  in  the  base  hospitals,  and  the  possibilitir- 
of  the  utility  of  such  a  unit  in  normal  times  for  miniiii; 
districts,  scattered  areas,  and  so  forth,  are  obvious. 


METER     REPAIRING     AS     A     VOCATION     FOR 
DISABLED     SOLDIERS. 


Bv  A.  CUERIK. 


Xow  that  so  much  attention  is  being  directed  to 
the  subject  of  employment  for  ex-service  men,  a 
few  notes  by  a  disabled  man  may  be  of  interest. 
The  writer  was  the  first  disabled  soldier  to  get  em- 
ployment in  the  instrument  workshop,  Glasgow 
Corporation  Electricity  Department,  and  conse- 
quently has  seen  the  progress  of  the  work  in  all 
its  stages.  The  principal  class  of  work  is  the  repair 
of  electrical  meters  of  the  mercury  bath  type,  and 
this  was  described  in  some  detail  in  an  earlier 
article  in  the  Electrical  Review.  It  is  now  desired 
to  give  a  few  notes  from  the  standpoint  of  the 
worker. 

Technically,  progress  has  been  continuous,  and 
it  may  be  said  that  all  the  direct-current  meters  in 
(jlasgow  are  repaired  by  disabled  soldiers.  The 
tvpes  in  use  in  Glasgow"  are  mostly  C.  &  H.,  Fer- 
r'anti,  and  B.T.H.  A  brief  survey  of  the  work  done 
on  a  meter  in  the  workshop  and  laboratory  will 
show  the  nature  of  the  jobs  tackled  by  the  repair 
"  squad." 

When  brought  in  from  circuit,  after  five  years' 
service,  each  meter  is  tested  on  one  or  two  loads, 
and  its  condition  is  generally  noted.  It  is  then  dis- 
mantled and  cleaned,  and  all  defective  parts  are 
repaired  or  replaced;  when  every  part  has  been 
gone  over  carefully,  the  meter  is  then  re-assembled 
and  tested  for  starting  current.  If  found  correct, 
it  is  put  into  its  case,  and  is  then  ready  for  the  test 
bench,  where  it  is  tested  and  calibrated.  After  each 
batch  of  meters  has  been  put  through  the  t&sts,  the 
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individual  meters  are  separated  into  groups  accord- 
ing to  their  test  performances.  The  first  group  are 
■■  passes,"  which,  after  undergoing  a  final  exami- 
nation, and  having  the  constants  entered  on  the 
ticket  (which  goes  out  with  each  meter),  are  sealed 
and  put  into  stock,  ready  for  consumers'  premises. 
The  others  are  subdivided  into  those  that  will  pass 
bv  simple  adjustments  of  the  magnetic  shunt  or 
changing  the  ratio  wheel,  and  those  which  are  (a) 
magnetically,  {b)  mechanically  defective.  The  man 
on  duty  in  the  laboratory  attends  to  the  firet  two 
groups.  The  meters  which  are  magnetically  defec- 
tive are  collected  in  batches  and  reflashed,  whilst 
those  that  are  mechanically  defective  are  returned 
to  the  man  who  overhauled  them,  so  that  he  may 
have  an  opportunity  of  preventing  the  repetition 
of  any  particular  fault.  By  concen|;rating  on  inside 
work,  the  number  of  complaints  from  consumers 
has  been  greatly  reduced. 

We  have  a  routine  which  we  go  through  in  turn, 
i.e..  one  of  us  puts  all  the  meters  into  their  cases, 
which  have  been  waiting  for  the  meters  to  be 
cleaned;  then  in  the  following  week  lie  takes  his 
turn  in  the  laboratory,  testing  meters  and  carrying- 
out  adjustments  that  may  be  necessary;  following 
that,  he  assists  in  changing  ratio  wheels  and 
examining  meters  before  passing  them  into 'stock, 
also  making  parts  of  instruments  which  are  re- 
quired at  that  period. 

Through  becoming  familiar  with  the  work  in  all 
its  stages,  the  men  take  a  keen  interest  in  their 
occupation.  Our  chief  (Mr.  Lackie)  and  our  super- 
intendent (Mr.  Marshall)  induced  the  School  Board 
to  open  one  of  their  technical  schools,  which  we 
attend  at  night,  to  be  instructed  in  switchboard  in- 
struments and  their  construction,  and  also  in  the 
use  of  our  tools,  e.g..  hies,  lathe,  vertical  and  other 
machinery  necessary  in  the  instrument-making 
trade.  The  teacher  is  supplied  from  our  depart- 
ment, so  that  we  have  the  advantage  of  being  in- 
structed in  the  work  most  common  in  the  work- 
shop. Our  superintendent  has  been  giving  lec- 
tures and  demonstrations  weekly  since  we  entered 
the  employment  of  the  Corporation,  with  the  result 
.  that  some  of  the  disabled  men  are  considered  to 
have  a  very  sound  knowledge  of  tlie  work.  The 
meter  tests  here  are  much  more  accurate  than  they 
were  when  we  entered  the  department;  all  meters 
which  pass  the  usual  tests  have  now  to  go  through 
a  lamp-load  test  (16  hours,  dial  reading).  Meters 
must  be  mechanically  perfect  to  pass  this  test,  yet 
production  has  increased,  a  fact  which  proves  that 
disabled  men  are  fitted  for  this  class  of  work. 

All  the  men  employed  in  this  work  have  lost  one 
of  their  limbs  in  the  war. 


National  Electricity  Supply  in  Australia. — In  a  reference 
to  the  appointment  of  the  Electricity  Coinmis.sione.rs.  the 
Minister 'of  Public  Works  stated  that  the  commission  would 
not  at-t  merely  in  an  advisory  capacity.  The  commissioners 
are  to  take  over  the  whole  administration  of  the  Electric 
Light  and  Power  Act.  which  covers  all  matters  relating  to 
electricity  supply  in  Victoria.  In  addition  to  the  prepsuration 
of  a  scheme  for  the  estabUshment  of  electricity  generating 
worka'at  Morwell,  the  commissioners  axe  also  to  inquire  into 
and  report  on  water  power  schemes.  They  are  to  investigate 
•the  means  necessary  to  prevent  further  divergencies  in 
systems  of  ele<tricit>-  and  for  standairdising  e.xisting  systems, 
and  to  make  mveptigations  as  to  the  promotion  and  en- 
couragement of  the  use  of  electricity.  They  have  power  to 
' --taibhsh  vi  State  coal  mine  at  Morwell  and  compulsoriJy 
:i'(!Hire  all  land  vrithin  a  radius  of  20  miles  thereof,  to 
I'lpScribe  conditions  in  lea^ses  of  water  rights  for  electricity 
L.'<"iie.ration,  and  to  authorise  'the  compulsory  acquisition  of 
••^iseiiients  over  land  by  electricity  undertaier-s.  Power  is 
given  them  to  engage  a  secretarial  and  technical  staff  re- 
quisite for  such  an  undertaking,  and  they  will  proceed  to 
business  without  delay.  In  accordance  with  a,  promise  made 
by  the  Premier,  the  total  expenditure  by  the  conuriissioners 
prior  to  the  meeting  of  Parliament  i-s  not  to  exceed  i£2O.0O0, 
but  this  will  not  prevent  the  energetic  prosecution  of  the 
various  duties  imposed  by  the  Act. — Melbourne  Age. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  mbmit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
suficient  interest.  

Safety   Battery=Charging  Device. 

The  author  of  the  article  on  charging  electric  truq.k  bat- 
teries which  .appeared  in  our  issue  of  Deoember  '20th,  1918, 
has  sent  us  the  following  paiticulai's  of  a  safety  device  which 
he  has  foimd  useful  in  charging  Edison  batteries.  He  liaa 
often  found  that  the  temperature  readings  are  neglected  oy 
the  attendant  in  chaj'ge  of  the  plant  duiTng  boostmg,  espe- 
cially in  the  night  time,  and  has  adopted  a  device  which  indi- 
cates to  the  attendant  whenever  the  battery  is  receiving  too 
high  a  supply  of  current ;  at  the  same  time  the  device,  which 
is  automatic,"  reduces  the  charging  current  to  a  normal  rata 
until  the  temperature  of  the  electrolyte  has  dropped  to  a  safe 
figure,  ai'tei-  which  the  auto-out-in  remaies  the  circuit,  giving 
the  full  boosting  chai-ge  at  which  the  switchgear  is  set. 

The  operation  of  the  regulator  is  on  the  thermostatic  prin- 
ciple; it  consists  of  two  flanged  disks  soldered  together  at 
the  flanges  so  as  to  form  a  box  or  cavity.  Inside  the  bos 
there  is  a  liquid  consisting  of  ether  or  methylated  spirits, 
which  about  half  fiUs  the  cavity  s  (see  fig.  1). 

The  vehicle  battery  has  attached  to  one  side  or  the  top, 
whichever  be  most  convenient,  the  disk  arrangement  above 
described,  which  may  be  tacked  on  with  solder  or  fastened 
by  means  of  a  strap.  Soldered  to  the  disk  is  a  bridge  which 
carries  two  contacts  Ci  and  c,  on  insulators  I,  i,,  the  contacts 
in  tm-n  being  supported  from  two  fl.xt  springs  which  can  be 
adjusted  by  the  thumb  screw  a  s. 

The  standai-d  chai-ging  plug  and  socket  are  shown  at  scp, 
but  on  the  outside  of  them  an  extra  contact  1  is  fixed. 

The  ordinary  current-controlling  resistance  is  shown  at 
.AR.  and  a  combined  relay  and  resistance  at  R  and  n.\,  &c. 


TO     POWER     SUPPLV^' 

Fig.  1. — CoxxECTiONS   of   S.afety    Ch.argixg   Device. 

Duiing  the  process  of  charging  the  batterj'  the  current  from 
the  source  of  supply  flows  through  the  controlling  resistance 
AB,  contactor  armature  ba,  contact  I'C,  standard  plug  scp, 
through  the  batterj',  and  thence  to  the  source  of  .supply  by. 
way  of  SCP. 

li  the  boosting  current  is  high,  and  the  electrolyte  in  the 
cell  becomes  heated,  as  the  thennostat  is  in  direct  mechani- 
cal contact  with  the  steel  container,  the  heat  is  imparted 
to  the  solution  of  spirit  (good  all-round  results  are  obtained 
with  a  mixtme  of  1  lb.  of  resin  to  1  lb.  of  methylated  spirit) 
which  freely  expands,  causing  the  front  portion  of  the  box  to 
belly  out  ju  accordance  with  the  temperature  obtained  bjr 
the  electrolyte.  At  a  predetermined  temperature  which  can 
l)e  adjusted  by  the  screw  A  s  the  contacts  c,  and  c,  touch 
one  another,  and  the  relay  coil  cw  is  energised,  which  at- 
tracts the  armature  ra,  thus  opening  the  contacts  FC.  The 
main  charging  cuiTent  has  now  to  flow  through  the  resistance 
R,  and  is  reduced  to  the  nonnal  rate  until  the  temperature 
of  the  electrolyte  has  dropped  to  a  safe  figure,  when  the 
thermostat  contacts  are  disconnected  and  cw  allows  ra  to  fall 
back  to  its  original  position  short-circuiting  r,  thus  raising 
the  boosting  current  to  the  predetermined  figure. 

The  contact  1  of  the  plug  s  c  P  is  totally  enclosed,  and  ia 
of  the  "  foolproof  "  type. 

The  Greene  EIectric=Steel  Furnace. 

The  Greene  Electric  Furnace  Co.  is  being  incorporated 
at  Seattle  to  budd,  sell,  and  install  the  tj'pe  of  furnace  con- 
trolled by  the  Greene  Pnx'ess  Metal  Co.,  of  St.  Louis,  saya 
the  Electrical  Review,  of  Chicago.  This  furnace,  designed 
and  patented  by  Albert  E.  Greene,  is  the  rolling  cyUnder, 
arc  type.  The  3-ton  furnace  installed  in  the  plant  of  the 
Olympic  Steel  Works,  Seattle,  has  two  5-in.  graphite  elec- 
trodes, requiring  from  500  to  (500  KW..  two-phase,  at  -i-  volt-age 
of  100  to  110.  The  3-ton  charge  of  scrap  steel  is  melted  in  . 
two  to  three  hours,  this  being  de<ixidi>ed  by  means  of  the 
Greene  slag  process  in  which  a  p,ateuted  composition  of  sand 
and  clay,  or  lime,  is  used  to  give  the  required  fluidity.  This 
slag  ab.sorhes  the  oxide  of  iron  c.imed  into  the  bath  on  the 
scrap,    eliminating   it   from    the   bath    below.    The   oxide   of 
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iron  thus  ilissolved  in  the  slajj  is  icniuced  by  throwing  upon 
it  finely  powdered  coke,  ferro-ailicon,  or  other  reducing 
agent,  .resulting  in  the  return  to  the  bath  of  the  iron  for- 
luerly  in  the  oxidised  state.  'Phis  elimination  of  the  dis- 
solved oxide  from  the  molten  nias.s  obviates  imperfect  cast- 
ings i>roduce<l   by   blowhole.*,    which  are  caused   l>y   the  )>i-e- 


Fiu.    -2. — Thk£e-iu.\    GKht.Nh    i-j.iiiiai     lli.wm.i:. 


tvence  of  iron  oxide.  The  company's  newest  type  of  3-ton 
furnace  has  three  electrodes,  for-  three-phase  current,  and  is 
equipped  with  a  400-k.v.a.  transformer.  Among  other  in- 
stallations or  this  type  made  in  Washington  is  a  'J-ton  single 
furnace  in  the  new  Aurora  foundry,  Seattle;  a  li-ton  furnace 
at  the  plant  of  the  Pacific  Car  &  Foundry  Co.,  at  Eenton; 
and  furnaces  of  smaller  capacity  at  Everett  and  OlyTupia. 
The  first  installation!  of  a  Greene  electric  furnace  made  in 
the  Middle  West  was  in  the  works  of  the  Dayton  aXalleable 
Iron  Works.  Daj1»n,  Ohio.  The  ac<ompa.nyi'ng  illtiatration 
(fi.  -2)  siaows  a  Greene  3-ton  electric  furnace  at  the  Olj-mpic 
Steel  Works,  Seattle.  The  i-olling  mechanism  affords  easy 
control  in  tilting.  The  shell  in  this  furnace  is  made  of  S  in. 
Bteel  plate. 


ELECTRICITY     IN     HORTICULTURE. 


At  a  meeting  of  the  Lea  VaJley  Growei-s'  Association,  held 
at  WaJlham  Cross  on  April  SSrd,  Mr.  E.  S.  Shoults  oi>ened 
a  dii,cussion  on  "Electric  Working  in  Nurseries."  The  As- 
eiociation  includes  among  its  members  practically  all  the  fruit 
and  tlower  growers  along  the  valley  from  Totteiiham  to  Hert- 
lord,  a  district  famous  for  the  production  under  glass  of 
tomatoes,  cucumbers,   grapes,  flowers,   &c. 

Ml'.  Shoults  said  that  in  the  affairs  of  this  world  it  was  as 
important  to  have  good  reasons  for  not  doing  things  as  it 
was  to  know  why  things  were  done.  Up  to  the  present  there 
had  been  a  very  good  reason  for  the  growers  not  using 
electricity,  namely,  that  it  was  not  there  to  use.  In  this 
respect  the  district  was  probably  the  most  backward,  con- 
sidering its  importance,  cif  any  place  in  the  world. 

The  Cotmoil  of  the  Association  had  recentlv  approached  the 
North  Metropolitan  Electrical  Powder  Distribution  Co.  with 
a  view  to  getting  a  supply  for  the  whole  valley,  and  it  was 
to  be  hoped  that  the  company  was  now  interested  in  the 
subject.  At  present  the  company  had  mains  fairly  convenient 
for  two  groups  of  nurseries,  at  Brimsdown  and  at  Freezv- 
water.  For  the  rest  of  the  district  there  were  many  diffi- 
culties to  be  overcome. 

The  company,  being  a  commercial  concern,  must  first  con- 
sider the  interests  of  its  shareholders,  the  interests  of  the 
community  coming  second.  This  being  so,  it  had  to  be 
reasonably  sure  that  the  demand  was  hkely  to  be  sufiScient 
to  warrant  the  outlay  on  mains.  High-pressure  overhead 
mains  offered  the  only  economical  scheme  for  distribution  in 
Buch  a  district,  and  progress  in  this  direction  was  stopped 
by  the  difficulty  in  obtaining  wayleaves.  It  was  to  be  hoped, 
however,  that  the  legislation  necessary  for  the  removail  of 
this  obstacle  would  be  secured  before  long. 

The  speaker  contended  that  uses  for  electricity  would  crop 
•up  in  all  directions  when  once  the  supply  was  available.  It 
was  surely  the  business  of  the  supply  companies  to  do  more 
to  insti-uct  the  public  in  the  benefits,  of  electrical  working; 
they  could  not  expect  possible  users  who  knew  nothing  of  the 
Kubject  to  do  the  pioneer  work,  or  to  take  the  risks  insepar- 
able from  all  enterprise. 

In  Germany  co-operative  working  in  agricultural  communi- 
ties had  done  much  to  help  things  forward;  societies  were 
formed,  and  they  either  put  down  power  stations  of  then- 
own,  or  by  purchasing  in  bulk,  or  guaranteeing  a  certain 
consumption,  they  got  the  benefit  of  low  rate.s  that  would 
be  imiMjsaible  to  the  ordinary  small  conBumer.    The  enormou* 


growth  of  euch  co-opeiatioD  in  Germany  was  indicated  by 
the  following  figures. 

Year.  1901.      1909.        1910.        1911.       1913. 

No.  of  societies  ...    1  82  '257  IMO  650 

Mr.  Shoults  briefly  described  the  various  sy.steius  of  supply, 
and  then  procee<:k'd  to  discuss  the  purposes  to  which  electricity 
could  be  iniinediately  applied  in  a  modern  nursery.  At  pre- 
sent the  greatest  amount  of  ix>wer  required  on  a  niu'sery  was 
that  employed  for  puihping  pmixwes,  and  for  this  alone  the 
electric  motor  would  offer-  enormous  advantages  over  the 
gas  engine.  The  electric  motor,  consisting  as  it  did  of  only 
one  revolving  parf.  in  the  place  of  the  various  reciprocating 
l)ai-ts  of  the  gas  engine,  required  less  expert  attention,  and 
occupied  less  s[)ace,  particularly  when  tlie  motor  w.is  dirivt 
coupled  to  the  pump.  Moreover,  the  motor  was  esusil.. 
Ktarted,  was  .provided  with  automatic  lubrication,  and  rc- 
quin^d  no  cooling  apparatus.  Further,  the  motor  cxjuld  bi- 
automatically  contiollod  by  the  water  level  in  the  tank,  and 
this.  a)uple<l  with  the  low  cost  far  lubricating  oil  and  sptire 
jxarts,  brought  the  cost  of  maintenance  down  to  a  minimum. 

The  pi^wer  required  to  Uft  20,000  gallons  of  water  per  hour 
50  feet,  allowing  for  an  average  efficiency  for  the  pump,  wa.s 
10  H.P.,  and  taking  electricity  at  lid.  i>eT  unit,  the  total  cost 
would  be  about  Is.  3d.,  <vhiich  was  I'oughly  Jd.  _  per  l.(Ki(» 
gallons  lifte/1  50  feet. 

Aniyther  important  purpose  for  which  electric  motors  could 
be  advantageously  adopted  would  bo  for  the  driving  of  water 
circulators  in  the  hot-water  system.  .•Vt  present  the  circula- 
tion was  effected  by  gravity  and  depended  on  the  difference 
in  touiix'i-atuit'  between  flow  and  iietum,  and  the  height  of 
the  mains  above  the  heater;  thus  the  forcing  of  fires  did  not 
necessarily  improve  the  circulation.  If  electrically  driv<Mi 
circulatort  were  employed  many  advanta.ges  would  accrue, 
euch  as  the  possibflity  of  fixing  boilers  on  the  ground  level, 
obtaining  uniform  temjierature,  and  the  ability  to  erect 
pipes  where  they  were  really  required  for  heating  considci-a- 
tions  alone. 

Other  'purposes  in  connection  with  which  motors  could 
with  advantage  be  employed  wdidd  be  for  stoke-hole  pumps, 
spraying,  chaff-cutting,  soil  screening,  and  fruit-gra<ling 
machines,  as  well  a.s  in  connection  with  trolleys  and  conveyoix 
for  the  moving  of  fruit,  sod,  automatic  stoking,  ifec. 

The  installation  of  eleictric  light  in  a  nurse^ry  would  albo 
be  of  inestimable  value,  not  onlv  for  night  work  in  the  green- 
houses,  but  also  in   the  stoke-holes,   sheds,  and   offices. 

Dealing  with  uses  for  electricity  that  were  likely  to  come 
when  a  Bupply  was  available  for  experimental  purposes,  the 
speaker  mentioned,  among  others,  the  ventilation  of  green- 
houses. At  present  the  ventilating  system  of  the  greenhouses 
api)eared  feeble,  and  when  the  plants  got  up  high  there  was 
no  way  of  getting  any  real  circulation  of  air  amongst  them. 
Electricity  supplied  the  most  convenient  means  of  trjing 
experiments  on  these  lines.  The  amount  of  power  required 
for  this  purpose  would  not  be  large,  but  from  the  point  of 
view  of  the  supply  companies,  it  was  only  one  of  the  many 
opportunities  which  would  undoubtedly  i>resent  theuiselves 
if  ,1,  supply  were  available. 

Another  appliaition  which  would  probably  come  along 
would  be  power  digging ;  here  the  problem  was  one  for  the 
grower,  the  implement  designer  and  the  electrical  engineer 
to  work  out  between  them. 

The  adaptability  of  electric  motors  would  appeal  to  all. 
They  were  readily  portable  and  easUy  rigged  up;  thus  there 
w-ould  be  no  necessity  to  have  a  separate  motor  for  every 
purpose :  a  machine  u.sed  for  one  purpose,  say,  in  the  summer 
would  do  for  another  in  winter. 

Among.st  future  pos.sibilitiee  one  could  mention  such  ap- 
plications as  the  stimulation  of  growth  by  electroculture,  the 
electrification  of  .seeds,  the  sterilisation  of  soil  and  treatment 
of  diseases,  and  the  electrical  heating  of  tlie  houses.  At  pre- 
sent the  latter  did  not  appear  practical,  though  it  certainly 
offered  enomiotis  advantages.  The  capital  outlay  on  its  in- 
stallation would  be  comparatively  small,  but  the  cost  of  run- 
ning would  be  very  much  greater  than  that  of  the  present 
system.  Experiment  ■was  wanted  in  order  to  test  whether 
the  economies  obtainable  by  the  perfect  regiilation  afforded 
By  electricity,  combined  with  the  many  other  undoubted  ad- 
vantages were  sufficient  to  compensate  for  the  high  cost  per 
heat  unit  delivered. 

Concluding,  the  speaker  pointed  out  that  most  of  the  appli- 
cations of  science  familiar  to  our  use  to-day  had  had  their 
origin  in  the  speculations  of  men  bold  enough  to  think  and 
act  along  lines  which  seemed  to  the  practical  men  of  the 
times  to  lead  nowhere. 

A  discussion  followed,  in  the  course  of  which  Mr.  A.  H. 
Bexnett,  resident  engineer  of  the  North  Metropolitan  Co.. 
gave  much  useful  information  on  technical  points  arising  in 
respex^t  of  the  connections  whici  it  was  hoped  might  be  made 
in   the  near  future. 

Mr.  E.  BABChAV  also  gave  some  particulars  of  apparatus  and 
photographs  kindly  lent  by  Messrs.  Orompton  &  Co.  for  the 
occasion. 


Electric  Cooking  on  Trains. — Accordin?  to  the  Ju/f/inw, 

the  G.W.  Railway  Co.'s  passenger  guards'  vane  are  being  fitted  with 
a  gas-ring — or  its  equivalent,  where  the  vans  are  lighted  electrically 
—80  that  g^uards  may  warm  their  food, 
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THE    TRAINING    OF    DISABLED    MEN. 


By     FREDERICK     H.    TAYLOR.    A.M.I.E.E.,    A.M.I.Mech.E. 


(Abstract  of  paper  read  before  the  JoNiOR  Institotion  of  Enoineees.) 


The  training  of  the  disabled  man  is  a  matter  on  which  the 
greatest  efforts,  care,  and  thoroughness  have  been  concen- 
trated, with  results  which  reflect  credit  on  the  State  depart- 
meet  concerned,  and  .ill  those  working  in  connection  with  it. 
Training  is  ca.rried  on  in  various  branches  of  engineering, 
but  proba.bly  a  vej-y  much  larger  percentage  of  candidates 
apply  for  training  in  electrical  engineering  than  in  others. 
Ptom  evidence  to  hand  it  would  appear  that  this  fact  is 
partly  due  to  the  impression  prevailing  in  the  minds  of  thoee 
who  have  to  advise  a  man  a/s  to  a  trad©  to  take  up,  thait 


Fig.  1. 

A'groupof|disabled  men  at  work.    The  man  standing  at  the  pipe-rice 
_^^.^ 4,  is  a  one-armed  man  screwing  g  in.  conduit. 


eJectrical  engineering  is  a  "  light  occupation,"  and  one 
which  does  not  therefore  call  for  any  great  physical  exertion 
on  the  part  of  the  trainee. 

The  men  applying  for  training  may  be  taken  as  representative 
of  practically  all  trades  and  occupations.  In  many  cases  the 
ability  of  the  trainee  to  grasp  and  develop  the  infonnation 
imparted  to  him  is  beyond  all  expectation.  In  the  ca«e  of 
a  butler-valet,  six  months'  training  produced  reeults  as  good 
M';  anyone  could  possibly  wish  for.    The  man  ■was  well  able 


important  factor  is  the  care  and  method  adopted  in  training. 
Ihe  training  must  in  every  way  be  systematic;  haphazard 
methods  are  utterly  useless.  The  syllabus  mast  be  slowly, 
but  surely,  progressive,  and  carried  on  step  by  step.  The 
utility  and  practical  application  of  each  section  of  the  course 
of  training  should  be  made  obvious  to  the  trainee,  so  that 
his  sympathy  may  be  aroused  and  susfiined.  Whilst  the 
practical  side  of  the  man's  training  must  be  a  strong  point, 
the  theoretical  side  cannot  be  neglected,  if  a  better  type  of 
worker  than  this  country  ha«  had  in  the  past  is  to  be  pro- 
duced. 

Approxipaately  24,000  men  have  been  or  aie  under  train- 
ing by  the  State  in  various  •ubjects.  Of  these,  approximately 
3,650  have  b«en  oir  are  being  trained  in  various  branches  of 
engineering.  With  regard  to  electrical  engineering,  the  num- 
ber of  men  in  training  (or  completed  training)  is  approxi- 
mately 882.  Training  is  being  carried  out  at  approximately 
45  centres,  these  being  polytechnics  or  technical  institutes, 
and  in  a  few  cases,  the  works  of  manufacturing  electrical 
engineers.  The  training  centres  aie  well  distributed  over 
the  whole  of  Great  Britain.  The  disabled  man  does  not 
necessarily  become  trained  in  his  own  home  area,  as  it  is 
frequently  necessary  to  ti'ansfer  him  to  some  othec  locality, 
where  the  paiticular  trade  he  requires  is  specially  taught. 
In  the  event  of  such  transfer  the  man  has  his  travelling  ex- 
penses paid,  or  a  special  grant  towards  the  cost  of  living  in 
the  immediate  vicinity  of  the  training  centre. 

Treatment  and  training  cannot  u!=Tially  be  entirely  divorced 
from  one  another,  and  in  some  cases  the  training  may  have 
to  be  regarded  as,  or  may  incidentally  prove  to  be,  a  part  of 
the  treatment,  that  is  to  say,  it  may  become  more  or  less 
curative  a.s  regards  the  man's  disablement.  In  many  cases 
the  trainee  enters  for  his  course  within  a  few  days  of  leaving 
hospital.  It  is  most  desirable  that  waiting  for  training  should 
not  occur.  Thnt  the  man's  mind  should  lie  fallow  for  two 
or  three  months  or  longer,  as  has  often  been  the  case,  is 
indeed  regrettable  a«  tending  to  deterioration. 

Friendly  co-operation  between  men  in  the  classes  in  many 
cases  greatly  relieves  what  would  otherwise  be  a  certain 
amount  of  lost  time  due  to  treatment. 

In  many  cases  training  has  unexpectedly  proved_  to  be  an 
escellent  means  of  diminishing  disablement.  This  is  a  point 
which  is  not  usually  looked  for.  but  is  of  immense  value. 

The  disabled  man  is  unfortunately  often  regarded  by  the 
employer  as  being  someone  so  seriously  handicapped  as  to 
render  his  services  of  considerably  less  value  than  those  of 
the  man  who  is  physically  sound ;  this  view  operates  to  the 
disadvantage  of  the  disabled  man,  in  many  cases  without  any 
justification  at  all. 

It  is  often  suggested  tha.t  a  man  with  an  artificial  leg,  or 


Fig.  2. 

Exhibit  shown  at  Ministry  of  Pensions*  Ex- 
hibition in  May,  1918.  The  items  include 
screwed-st*el  pipe-work,  a  scarfed  joint  in 
37-wire cable,  wood-casing  work,  sweated  joints, 
and  a  battery-charging  hoard. 


In  the  worfeshops  at  Croydon.    The  man 
on  the  steps  is  engaged  on  pipe-work  on  the 
roof  timiaers.    His    disablement  is  ampu- 
tation of  the  leg. 


Fig.  4. 

In  the  workshops  at  Croydon.  The  man 
jointing  lll>i  cable  has  suffered  amputation 
of  two  fingers  and  thumb  of  left  hand  and 
tlinmb  of  right  hand,  and  his  left  eye  has  been 
removed. 


to  plot  curves  ot  experimental  results  and  make  ready  calcu- 
lations in  alternating-ciarrent  work  or  similar  subjects  re- 
quiring clear,  sustained  mental  effort.  An  exactly  similar 
result  wag  obfcained  with  a  man  whose  pre-war  occupation 
was  that  of  a  farm  labourer,  and  many  records  of  similar 
results  ran  readilv  be  produced.  Naturally,  the  amount  and 
nature  of  diaablernent  is  a  factor  in  the  case,  but  fo  nothing 
like  the   ©xt-Jnt   whioh    might    be   supposed.     \    muoh    more 


minus  an  arm  or  an  eye.  is  too  heavily  handicapped  to  get 
level  with  another  man  not  «o  injured,  but  one  wants  to 
observe  what  the  man  with  such  disablements  can  do  in 
spite  of  them  if  he  is  to  be  properly  appreciated.^  and  if  one 
is  properlv  to  assess  his  oommercdal  value.  Men  with  an 
a.rtafidel  leg  or  foot  show  no  hesitation,  and  very  little  loss 
of  speed,  in  climbing  a.  ladder  or  in  walking  to  the  extent 
that  a.  ma,n   in   the  electrical   tradp  is  commonh    reqniiwl   t^ 
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(Jo.  Standing,  too,  does  not  present  any  ditficulty.  Men 
with  one  arm  only  are  capable  of  performing  many  ordinary 
duties  quite  efficiently. 

I  have,  for  example,  instances  of  a.  one-armed  man  bend- 
int:.  cutting,  acd  screwing  pipe  work  quite  as  well  as  any 
other  man.  A  man  witJi  amputation  of  two  fingei's  and 
thumb  on  the  left  hand,  and  thumb  on  the  right  hand,  holds 
fools  quite  comfortably,  and  is  quite  competent  to  make 
ordinary  spliced  joints  in  small  cables,  and  in  a  reasonable 
time.  A  man  whose  right  arm  was  amputated  at  the 
shoulder  made  a  very  g'x>d  freehand  drawing  unaided  and 
without  an  artificial  lirab. 

During  their  training  men  are  given  an  opportunity  of 
trying  all  the  ordinary  duties  carried  out  by  others  who  have 
not  their  pajticuJar  disablement,   and  it  is  as  surprising  a^ 


View  of  the  workshop  where 
taught.    The  roof  and  walls  ai 
systems.    A  group  o 


tistailation  and  maintenance  work  is 
'  used  for  pipe-work  and  other  wiring 
I  the  left  on  arc  lamp  work. 


it  is  satisfactory  to  note  the  ability  which  almost  instinctively 
appears  to  be  created  in  the  man  as  a  partial  compensation 
for  his  deficiency. 

The  foregoing  facts  need  to  be  carefuUy  taken  to  heart  by 
employers,  as  othei"wise  the  disabled  man  is  unnecessarily 
placed  under  a-  handicap  in  Ms  chances  of  employment. 

The  branches  of  the  industry  m  which  training  is  being 
given  at  the  various  centres  are:  — 

Electrical  fitting 

Installation,   maintenance,   and   repaar  work. 

Sub-station  and  switchboard  attendants. 

Country-hou-se  plant  attendants. 

Armature  winder. 

Meter  repairing. 

Dynamo  and  motor  construction. 

Instrument  making. 

Testing  and  calibrating. 

Switch  and  control  gear  manufacture. 

Telegraphy  nnd  telephony. 

At  the  training  centre  estajblished  at  Croydon,  initially  for 
the  three  Home  Counties.  Kent.  Sunvy,  and  Sussex.  speciaU- 
>.a.tion  has  been  made  in  elet-trical  installation  maintenance 
and  repair  work,  althoutih  many  men  have  been  prepared 
lor.  and  have  taken  up.  r-entral-station  duty,  siib-statian  duty, 
electrical  instrument  manufacturing,  testing  work,  itc,  pri- 
vate plant  aitteindant's  duty.  &c. 

This  centre  fCroydon)  was  o|)ened  on  Februai'y  4th.  19]~-. 
and  at  the  present  time  approximately  6'2  men  are  in  attend- 
ance.    The  training  jirovidcs  as  follows:  — 

(n)  A  lecture  cour.se  covering  elementary  electrical  en;;i- 
iiee.ring.  supplemented  by  experimental  laboratory  work  and 
experience  in  handling  and  running  generators,  motors,  ami 
.switchboard  efjuipment. 

(())  A  speciiilised  couim?  on  installation  maintenance  ami 
repair  work,  practically  all  the  men  enrolled  being  suitable 
lor  and  taking  up  work  >inder  this  hninch  of  the  electrical 
industry. 

In  order  that  mstruction  ma>-  be  as  complete  as  i»ssible 
under  section  (fa),  a  well-fitted  workshop  has  been  estab- 
lished adjacent  to  the  main  building,  where  every  experience 
can  be  given  to  the  men  in  the  manifold  details  with  which 
installation  work  is  so  replete. 

The  total  number  of  hours  that  each  man  has  to  work  is 
:«)  i>er  week,  divided  into  3-i  hours  in  the  morning  and  2i  in 
the.  .nftcvnociji  lor  five  working  days.  Mostly,  the  morning 
is  devoted  to  lecture  work,  laboratory  and  workshop  practice 
being  confined  to  afternoons.  During  the  last  two  months 
of  their  course  workshop  practice  may  be  extended  to  all 
ilav  iiiid  every  Jay. 

The  value  of  proper  note^taking  is  carefully  and  persis 
trnih   irapiessed   upon  the  student.     In  the  early  days  of  this 


training  centre,  when  ohi«ii?!;  were  I'ompaaatively  .small  in 
number,  homework  was  set  each  day,  and  in  almas-t.  every 
east?  was  duly   returned  next  morning  fully   worked  out. 

\\  ith  the  presimt  fairly  large  numbers,  home-work  becomes 
impo.ssibie,  and  in  its  stead,  test  papers  are  set  at  fairly 
frequent  intervals  and  worked  out  during  class  hours.  The 
le.sults  are  then  .analysed  .so  that  tJie  instructors  may  know 
111  utiai  extent  the  subject  matter  of  each  question  has  been 
l^roperly  understood  and  remembered,  and  procedure  arranged 
.iccordingly. 

The  success  of  work  of  tJiis  description  very  greatly  de^ 
pcaids  upon  the  existence  or  otherwise  of  proper  systems  of 
recording:  the  conduct  and  progress  of  each  individual  man, 
together  with  the  fullest  personal  details  concerning  him; 
this  involves  much  clerical  labour,  but  the  results  are  fully 
justified.  Each  man  on  l>eing  enrolled  is  handed  an  official] 
training  card,  upon  which  are  entered  his  weekly  attendancesj 
and  progress  made,  together  with  other  ixirticulars  sudl 
(li.sabiement  and  pre-war  trade  or  iR-cupation,  Ac.  In  Jiddi^ 
t.ion  to  this,  a  more  complete  record  is  taken  which  provides 
amongst  other  points,  for-  closer  particulars  as  to  the  effects 
which  the  man   has  found  to  arise  from  his  disablememt. 

A  classification  according  to  disablement  is  aiLso  made  so 
that  the  man's  ability  for  a-  giviMi  branch  of  his  trade  can 
reaidily  be  assessed.  Personal  notes,  as  to  character,  and  other 
desirable  ix>int!i  are  also  provided  icir.  In  this  way,  at  the 
end  of  his  course,  the  very  fullest  |>ossible  particulars  ai'c 
always  a.t  hand,  .so  t.hat  the  man  can  be  placed  out  with  a 
firm  to  the  best  passible  advantage  to  each  party  concerned. 

In  carrying  out  his  practical  training  in  the  workshop,  each 
man  is  required  to  enter  up,  day  by  day,  a  note  as  to  the 
work  he  ha>  acconipUshed.  the  time  occupied,  and  the  i-esirlt.s 
obtained,  and  to  have  it  initialled  a«  satisfaictoiy  or  otharwise 
by  the  mstmctor  in  charge.  The  men  a.re  also  required  to 
take  a  certain  part  in  looking  after  nUx-k  and  materials,  ami 
in  keeping  their  own   workshops  free  from   disorder. 

Dming  training  the  men  are  provided  with  note-liooks  and 
stalionery  as  necessan-  for  training,  .and  with  overalls  or 
shoiJ-coats  for  their  use  whil.s-t  on  duty  in  thi^  workshops. 

The  man,  having  completed  his  training,  and  being  ready 
for  taking  up  an  appointment,  or  aUematively  continuing  his 
training  in  a.  workshop  or  with  a.  contracting  firm,  is  allowed 
a.  grant  of  tools  to  a  value  not  exceeding  iJlO,  piTA-ided  he 
ean  show  a  certificate  from  his  emi>loyex  that  such  tO(>ls  arw 
necessarv  to  the  purpose.  During  his  training,  a  portion  of 
these  tools  may.  if  thought  tit.  be  granted  to  him.  in  order 
to  a.ssist   pi'ogress. 

The  work  and  duties  of  the  Local  War  Pensions  Coni- 
mittees  are  by  no  means  of  a  negligible  order.  It  i.s  to  his 
comaiittee  that  the  man  is  always  invited  to  apply  foi'  infor- 
ijiation  or  assistance  in  almost  every  matter.  All  such  matters 
:ts  maintenance  allowance,  pensions,  medical  treatment,  and 
so  forth,  common  to  the  casie  of  every  disabled  man,  .have 
to  be  dealt  with  by  these  bodies.  The  men  whOst  in  training 
receive  maintenance  allowance,  payable  weekly  by  the  local 
committee,  and  any  cases  involving  special  expenditure  neces- 
sarily come  under  its  purview. 


X  ■! 
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Fio.  6. —  'Are  We  Down-Hearted  / " 

A  Kioup  of  disabled  men  in  the  leeture-room.    A  reply  to  the  (jnestion  :— 

"  Do  you  not  find  the  men  deptessed  and  low-spirited  ?  " 

-\  IfHiil  Technical  Advisory  Committee  has  to  be  formed 
to  Hflvise  upon  the  more  purely  technical  points  wliioh  from 
time  to  time  arise  out  of  training. 

The  training  is  regarded  by  the  men  as  filling  a.  real  want 
and  offering  them  the  chances,  so  rjchly  deserved,  of  re- 
education, and  a  useful  career  in  life.  In  the  majority^  of 
cases,  a  letter  of  appreciation  and  thanks.  for_  the  training 
and  help  given,  comes  to  hand  from  the  ma.n  himself  within 
a  week  or  two  of  his  being  launched  out  into  employment.  , 
None  the  less  valuable  are  the  complimentary  letters  to  hand  ■ 
Irom  the  employers  themselves.  It;  is  in  ver>-  few  cases  that 
a  man  once  ha.ving  entered  for  training,  withdraws,  and, 
such  withdrawal  commonly  stamps  him  as  being  unsuitable, 
although  such  unsnitabihty  perhaps  has  not^  been  apparent. 

In  order  that  the  views  of  trade  unionism  may  receive 
appropriate  coiisideration.  th«  schemes  of  training  in  «D- 
gineering  subjeicts  which  have  been  drawn  up  are  the  result, 
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oi  oollaboration  lietweeii  the  Mir.Ls+7y  of  Labour  anA  the 
Ministry  of  Pensions.  The  ISational  Trade  Advisory  Coan- 
initfee  .set  up  conjointly  by  these  departments  included  rc- 
pre«'ntat.iTes  of  the  .employers  on  the  one  hand  and  the 
workj^eople  on  the  otier,  the  latter  being  nominated  by  the 
Electrical  Trader  Fnion. 

\\'ith  regard  to  the  employers  in  the  engineerinp  trades 
generally,  and  in  the  electrical  industry  particularly,  one  feels 
that  they  should  be  very  much  better  advisexi  of  what  i.s 
being  done  in  t.he  way  of  training  than  -ivould  appear  at 
present  to  be.  the  case.  It  is  hoiJed  that  the  present  paper 
may  as.sist  in  that  direction.  It  is  the  employer  who  can,  by 
per.sonal  iu(ere.st  in  ajjd  by  constmctive  criticism  of  tiuining 
courses  in  loivo.  a.ssist  in  mating  these  more  valuable  from 
every   point   of  view. 

With  regard  to  the  absorption  in  industry  of  the  trained 
disa.bled  man.  the  present  time  is  naturally  one  of  .some  diffi- 
culty, but  as  conditions  become  more  normal,  it  is  hoi)ed 
tha.t  the  true  value  of  the  trained  man  will  be  justly  appre- 
ciated. 

In  this  country  we  issue  appeals  to  employers  to  "  find  a 
job"  for  the  ilisahlc<l  man.  In  France  .■vpparently  a  Bill 
has  l)eeii  passetl  guaranteeing  the  man  compulsorily  employ- 
nieiit  mider  the  threat  of  special  taxation  for  those  who  do 
not    comply   with  this  obligation. 

The  questifm  has  lieeu  raised  as  to  the  employer's  position 
with  regard  to  any  increased  liability  in  respect  of  insiu^ance 
of  the  disa.ble<l  man.  My  inquiries  ha.ve  elicited  the  informa- 
tion that  any  soldier  or  sjiilor.  even  if  disabled  and  whether 
discharged  or  not,  is  included  in  the  policy  of  insurance 
Tvithout  any  addition  to  the  ordinary  rate  of  premium  for 
the  particular  trade,  concerned. 


CORRESPONDENCE. 

Lttttri  received  by  m  after  5  P.M.  ON  TUESDAT  cannot  appear  until 
tkt  following  iveek.  Correspondents  gh-ould  foruiard  their  communi- 
cations at  the  earliest  pogsihle  nu>ment.  No  letter  can  he  published 
unless  we  have  the  writer's  -nam*  and  address  in  our  possession. 


The  E.P.E.A.  Award. 

Mr.  R.  Sidwell  sincerely  hopes  tha.t  there  are  not  many 
more  imdertakings  situated  similarly  to  that  to  which  I 
belong.  ' 

May  I  Teeiproca.te  the  .■-entiment.  though  I  know  of  some? 
StiU.  oiH'  local  comraittei-  tells  us  to  hnpr.  so  we  "Hope  on. 
hope  ever."  dutifully  month  by  month.  We  still  hope;  Init 
whether  hope  will  "  spring  eternal."  one  hardly  knows.  Ijet 
11.S  hope  .so.  for  the  sake  of  our  dear  friends  t.he  chief  en- 
.  gineers,  the  Councils,  and.  last,  but  not  least,  our  own 
executive  committee. 
t  I^et  us  hope  we  never  disturb  their  equanimity  by  insi.st.ing 
that  toe  are  going  to  aci:  and  let  us  hope  also  that  our 
treasurer  will — 'er,  hope  for  our  pub.seriptions  to  be  paid : 
our  esteemed  sec-reta.rv-  can  also  hope  that  the  E.^..E..^.'s 
shadow  will  never  grow  less. 

"  Xil  Desperandum."  in  to-day's  issue  (M.ay  '2nd)  i.s  .i.b.so- 
Iiitely  light.  From  our  chiefs,  boards  of  directors,  and 
Councils,  we  .shall  get  nothing  unless  they-  linotr  and  ar<> 
xliDirn.  that  we  cani  anfl  will,  force  justice  if  there  is  no 
(jtlier  way. 

Months  and  months  aigo.  the  "men"  asked  for  cortain 
'OiU'cstdons  at  the  particular  station  from  which  T  write. 
The  Council  told  them  fihey  .simply  could  not.  and  w<iuld 
not.   grant  such  tenns. 

\  week  later  notices  for  all  hands  were  in.  and   two  days 
■re  the  notices  expired,  the  whole  of  the  men's  demands 

'  ve  conceded,  with   liach   money.     'We,  becau^se  we  are  not 
■    men,"  are  still  hoping.     In   fact,  "life's  full  of  hope." 
Connaught  T.    Smith 

Moil  InS.  1919. 

Telephone   and  Telegraph   Line   Construction. 

I  have  read  two  letters  on  the  aliove  apjiearing  in  the 
I  CTRic.vL  Review  for  April  IStli  and  2-5th,  and  am  some- 
lat  sui-pri-sed  to  find  that  such  eiToneoiis  ideas  regarding  the 
pTihilities  of  the  Post  Office  engineers  exist.  They  a.re  fullv 
ire  of  the  climatic  differences  between  Bennnda  and  this 
intry.  and  the  sole  reason  for  re-erecting  a  route  broken 
'  n  by  a  storm  in  thf  same  manner  is  just  this  :  there  is 
better  war  to  rebuild  it. 

\  moment's"  reflection  will  show  that  no  compaiison  can 
reasonably  be  made  between  the  lines  of  a  power  compan:<' 
and  those  of  the  Post  Office ;  economJc.nl  rea.sons  at  once  forbid 
the  erection  of  such  heavy  <:t.ructures  as  are  in  use  by  the 
former  for  telegraphic  or  telephonic  puiTxyses,  even  assuming 
that  it  were  practicnhle  in  all  ether  ways. 

.'\s  long  as  open  wires  exist  they  will  more  or  less  be  sub- 
ject to  interruptions  due  to  stoims:  you  cannct  build  econo- 
fnically  a  route  that  will  not  be  liaWe  to  a  breakdown,  given 
a  storm  of  suffirient  seventv  coupled  with  certain  tempera- 
ture and  wind  conditions  well  known  to  all  telegr,nph  engi- 
noers.  The  only  remedy  is  underground  cables,  and  in  course 
of  time  all  main  routes'  will  no  doubt  be  equipped  with  cables. 
Still,  tihere  will  remain  many  places'  where  open  wires 
must   he   retained :   to   double  or  treble  the  existing  cha.rges. 


rates,  and  rentals  on  the  ground  that  these  additional  charges 
are  to  cover  the  cost  of  placing  all  wires  undejgi-ound  in 
order  to  avoid  stonn  damage  will  not  find  favour  with  the 
public,  who  look  at  paesent  to  ,i.  retiiu-tion  of  charges  rathei' 
than  the  reverse.  Besides,  even  cables  have  been  known  to 
break  down  in  fine  wea.ther,  and  they  are  relaid  in  the  sa.me 
way. 

1  feel  sure  that  if  "  G.F.S."  has  a  suitable  method  of  con- 
structing open  routes  whit^  shall  combine  the  (juaJities  of 
.solid  construction,  freedom  from  breakdown,  storm  or  other, 
ea.s}'  maintenance,  eltx-trical  efficiency,  and  especially  econo- 
mical cost,  better  than  the  existing  methods,  which,  by  tho 
wa.y,  are  the  outcome  of  many  yea.i's  of  hard  practical  experi- 
ence, he  is  sure  of  a  sympathetic  heaa'ing  from  th»  i)ostal 
authorities. 

I  fail  to  see  why  Mr.  Broadbent  should  be  astonished  to 
find  open  wires  to  the  coast  on  the  Continental  routes.  .\L1 
electrical  engineers  know  the  adverse  effect  that  a.  length  of 
hii!h -capacity  cable  has  on  a  telegraph,  and  especially  a  tele- 
phone, circuit.  The  engineers  responsible  for  the  building  ol' 
these  Continental  wires  merely  reduced  the  capacity  of  the 
whole  circuit  to  the  lowest  figure  by  running  open  wires  of 
low  ca.pacJty  as  near  to  the  ends  of  the  submarine  cables  a.s 
possible,  which  at  that  time  was  all  that  could  be  done  to 
give  commercial  six'^ch  on  the  circuit.  No  doubt  now,  owing 
to  the  improvements  made  in  "  loading  "  cables,  it  would  be 
possible  to  construct  a  loaded  cable  from,  say,  London  to 
Paris,  but  considerations  of  cost  must  ultimately  determine 
how  far  this  method  of  constniction  may  be  carried  out;  the 
cost  would  be  enormous,  and  the  exi-sting  rates  would  hardly 
be  adequate. 

May  I  remark,  in  conclusion,  that  all  the  disadvantages 
that  open  hues  would  be  subject  to.  as  [■)<>inted  out  in  the 
Inst  paragraph  of  Mr.  Broadbent's  letter,  were  fuUy  antici- 
pated by  the  authorities  responsible  for  the  safety  and  effi- 
cient working  of  these  circuits;  to  do  them  justice,  they 
really  have  never  been  to  sleep. 

Thos.   F.   Barlow, 

Blackburn,  April  28t/(,  1919. 


l-ieferriug  to  the  remarks  of  "  G.F.S."  in  your  issue,  of 
.Vpril  ISth,  after  any  serious  accident  on  a  railway  or  in  a 
mine,  suggestions  are  put  forward  wholesale  by  people  who 
have  had  nothing  to  do  ^ith  railway  work  or  mining,  giving 
their  ideas  as  to  the  be-st  manner  of  preventing  .such  occui- 
rences.  Your  correspondent  does  not  give  us  any  informa- 
tion as  to  how  he  would  prevent  the  breakdown  of  telegraph 
and  telephone  overhead  lines  by  storms  further  than  the 
.■<implc  remedy  of  putting  them  up  suitably  in  the  first 
instance. 

For  his  information,  I  may  say  that  the  erection  of  Post 
Office  wires  in  this  country  is  not  earned  out  by  "  rule  of 
thumb,"  but  is  based  upon  engineering  principles  with  defi- 
nite factors  of  safety.  The  mileage  of  power  companies'  over- 
head lines  in  Great  Britain  as  compared  with  the  telegra.ph 
and  telephone  lines  is  exceedingly  small ;  there  is  no  com- 
.parison  between  the  number  of  w"ires  required,  and,  even  so. 
power  lines  do  breai  down  during  bad  weather  at  times.  It 
is  practicaiUy  impossible  to  guarantee  any  overhead  line  re- 
maining intact  through  aU  conditions  of  weather,  unless  thef 
line  be  built  at  an  absolutely  prohibitive  cost. 

It  should  be  remembered,  too,  that  a  large  number  of  the 
lines  now  under  the  maintenance  of  the  Post;  Office  Engineei- 
ing  Department  was  not  erected  by  them,  or  to  their  specifi- 
cation, but  was  a  legacy  handed  over  to  them  prior  to  the 
wa.r.  Very  great  improvements  have  been  carried  out  since 
then,  and  it  is  scai'cely  necessary  to  point  out  that  a  large 
percentage  of  the  Post  Office  men  have  been  engaged  on 
other  duties  during  the  past  five  years. 

I  can  bear  witness  to  much  work  that  has  been  done,  and 
I  am  sure  all  Post  Office  engineers  would  be  interested  in 
reading  what  "  G.F.S."  would  suggest  should  be  put  up  to 
make  a  "suitable  line"  such  as  he  refers  to. 

Telegraphs. 

Hong'Kong  Electric  Supply. 

In  your  issue  of  January  '24th  you  did  me  the  honour  to 
publish  a  contribution,  and  I  regret  to  notice  either  a  mis- 
print or  a  typist's  eiror.  On  the  top  line  of  the  second 
column  of  p.  9"2  there  appears  the  statement.  "In  1914  the 
Hong-Kong  Electric  Co.  .sold  614,7.50  units,"  but  for  "1914  ' 
please  read  "19(14."  I  have  refeired  to  my  draft  MSS.  and 
find  "  1904  "  there,  but  it  is  just  possible  that  the  copy  sent 
to  you  was  1914,  although  I  think  not;  anyhow,  I  a.m  sorry 
for  the  mistake. 

May  I  also  add  that  on  p.  117,  top  of  second  column,  the 
paragi'aph  ;  "But  the  management  has  been  very  unenter- 
prising "  is  no  reflection  upon  the  British  engineers  at 
Oanton  who  were  the  seiTants  of  the  local  ccmpany.  The 
real  difficulty  was  due — and  probably  still  is  due — ^to  the 
Chinese  who  foimed  the  "management." 

My  attention  is  also  drawn  to  a  misprint  on  p.  63,  which 
reads,  "  the  local  quotation  to-day  in  Hong-K''^nff  is  more 
than  $120"  'one  hundred  and  twentv  dollars);  the  figure  in 
my  MSS  is  $1.0-20  fon«  thousand  and  twenty  dollars),  which 
is  the  correct  figure.  ■       .     . 

I  am  particularly  sorry  that  anv  mistake  occurred  in  con- 
nection with  tlic  TTmi  j-Ki,ri_'  F>iHii'  Cn  .  Ltd„_  because 
during  the  1,1  ■    ■  'ir-   officials  con- 
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nected  wiih  it  have  had  a  time  of  great  worry  aud  ajixiety, 
which  I  feel  sure  will  be  lessened  when  their  spdendid  new 
power  station  is  at  work  in  a  few  months'  time.  But  I 
.•shoulil  like  to  take  this  opportunity  to  congratulate  them 
all,  ospeoially  Mr.  Frank  Graham,  the  niana^'cr,  upon  main- 
tainin;:  the  supply  in  spite  of  great  dill'uuliies.  They  have 
piTou  the  Chinese  of  South  Ohijia  an  excellent  example  of 
the  good  work  invariably  dune  by  British  ol^^tricil^engioeers. 

The  above  mistakes  were  due  to  the  iiiiixissibility  of  send- 
inj:  prof>fs  to  the  author,  but  I  hope  that  the^^  explanations 
will   remove  any  false  impressions  created  by  them. 
C.  A.  Middleton  Smith. 

Taikoo  FrolesKor  of  Engineering.   ' 
l.'nivi-Tnitu  of  Hong-Konfj. 

Honp-Kong.  March  25ffc,  1910. 


Crompton-Burgin  Dynamos. 

\\>  are  desirous  of  obtaining  a  specimen  of  a  Crompton- 
Burgin  generator,  which  type  was  last  manufactured  at  these 
works  ill  about  1SS6.  and  until  a  few  years  ago  many  of  them 
were  known  to  be  still  in  operation.  We  have  so  far  failed 
to  secure  one  of  these  machines,  and  shall  be  very  glad  if 
you  can  assist  us  by  inserting  this  letter  in  the  next  issue  of 
your  joui-nal.  in  tie  hope  that  it  may  cat-eh.  the  eye  of  some- 
one who  owns  a  Burgin  maeiine,  or  knows  where  one  is  in- 
stalled. It  is  probable  that  a  number  of  these  maciunes  have 
been  scrapped  during  the  war,  and  it  would  be  a  pity  if  at 
least  a  few  of  them,  which  are  now  historic,  could  not  be 
saved  from  a  aunUar  fat«. 

Crompton  &  Co.,  Ltd. 

Chelmsford,  May  '2»rf.  1919. 


Fault  Localising. 

I  am  plea-sed  to  note  that  two  correspondents  have  kindly 
remarked  upon  my  error  regarding  the  Murray  loop  test. 
Although  I  was  aware  that  the  leads  had  an  effect  on  the 
a«ruracy  of  the  test,  I  was  more  concerned  at  that  time  with 
reducing  the  test  to  a  simple  formula  tlian  troubling  over 
the  percentage  error  introduced.  WhUe  I  agree  with  your 
correspondents,  that  their  method  of  handling  the  difficulty 
(as  far  as  home-made  sets  are  concerned)  is  quite  a  good 
idea,  as  it  is  practically  equivalent  to  connecting  the  cable 
under  test  direct  to  the  bridge,  yet  it  has  not  been  my 
experience  to  run  up  against  an  instrument  maker's  bridge 
that  is  minus  a  few  divisions  at  either  end  of  the  scale.  I 
would  suggest  to  your  correspondents  that  makers  usually 
overcome  the  difficulty  by  constructing  the  ratio  arms  of  a 
high  resistance  in  comparison  with  the  resistance  of  the  con- 
necting leads. 

Thus  correcting  for  resistance  of  leads  the  usual  formula- 
X  =  h  ajl  becomes  r  =  L(.a  +  y)  I  (J  +  2;/) 
where  y  =  resistance  of  one  lead 

Taking  an  actual  case  where  the  resistance  of  bridge  =  20 
ohms  and  resistance  of  lead  y  =  .01  ohm,  then  taking  Mr. 
Underwood's  figures  or  alh  =  2,  tiiat  is.  a  -  one-third  of  the 
scale,  the  error  represents  0.05  per  cent,  (approximate).  In 
this  case,  at  1/KX)  of  the  scale  the  errol"  becomes  5  per  cent., 
but  I  see  no  reason  why  the  resistance  of  the  ratio  arms 
could  not  be  considerably  higher  than  the  20  ohms  men- 
tioned, in  which  case  the  percentage  error  along  the  whole 
•tale  would  be  brought  within  reasonable  limits. 

Of  course  the  obvious  remedy,  when  one  knows  that  diffi- 
culty is  experienced  in  localising  a.  fault  near  the  testing 
point,  is  to  retest  at  the  opposite  end  of  the  faulty  hne, 
where  the  fault  will  lie  on  the  accurate  position  of  the  scale. 
While  I  am  aware  that  home-made  Murray  loop  sets  are  used 
with  some  success,  I  hardly  think  they  bear  comparison  w-ith 
instrument  designers'  types,  for  compactness  and  reliability, 
and  makers  that  have  specialised  in  Murray  loop  sets  have 
overcome  the  difficulty  connected  with  the  lead  resistance, 
without  reducing  the  length  of  the  scale. 

H.   Bajama. 

London,  N.W.,  May  3rd,  1919. 


Trouble  with   Magnetos. 

Your  correspondent  "  Sparx  "  raises  a  point  of  intere.st 
which  has  often  been  discussed  during  the  war.  Extensive 
experimental  work  has  been  earned  out  with  a  view  to  de- 
termining tie  effect  of  different  ignition  systems  on  the  power 
developed  by  intemal-combu.stion  engines,  and  as  a  result 
of.  these.  I  can  a.ssure  your  correspondent  that  there  is  no 
magic  whatever  in  the  name  "  Bosch." 

A  definite  minimum  voltage  is  required  to  cause  a.  regular 
TOOoession  of  sparks  to  pass  across  the  elertrodes  of  a,  plug 
in  a,  cylinder  cpntpining  an  explosive  cas  at  a  given  pressure 
and  tempeira.t»irrf .  .ind  the  necef-sary  qualification  in  a-  mag 
neto  is  tha*  it  shall  he_  inpahle  of  generating  this  voltn.ge  with 
certainty  on _thc_ opening  of  the  primary  oircait,  aiwi  at  an.r 
spaed  at  whT.'rh  it  may  be  required  to  rim- 
In  all  good  magnetos  the  seoondar"  volta(*e,  if  permitted 
V>  do^  so,  ^Tvonld  n«5r  far  above  this  m.ini'mrm  flgnre.  b»it  in 
pirax5td«'  it  does  nrit  do  so.  becRn-<'  when  it  rea<ie,s  tibe 
hreajrdqwn  voltsgi*  of  the  plug  gap  a  discharg©  tafcep  pjaoe. 
prev*nting  thn  voltage  from  ron+inuing  to  ri^ie.     Tf  the  plug 


is  disconnected,  the  discharge  them  passes  across  the  safety 
gap  in  the  magneto  itself. 

K  magneto  required  to  ignite  a  high-compres,s-ion  engine 
should  be  capable  of  giving  a  regular  succession  of  .•sparks 
aciY)g.s  a  o..3-mm.  3-p<unt  gap  or  a  ring  gap  consisting  of  .a  1 J- 
mm.  rod  through  a.  7J-uim.  hole,  in  either  <-ase  m  aar  at 
atmosjiheric  pressure  and  nonnal  lemperatiue.  The  regu- 
larity can  best  be  tested  on  a  M.L.  rotating  gap. 

Any  magnctos_ that  can  satisfy  the  above  conditions  will 
ignite  any  known  Im-ry  engine,  and  enable  it  to  develop  its 
full  power.  There  a.re  many  makes  of  British-made  magiietofi 
which  can  do  so  as  well  as  a  "  Bosch.  " 

The  trouble  in  yooir  correspondent's  ca.«e  is  probably  due 
to  one  of  the  following  canses  : — 

Sp;irking  or  inconvet  setting  of  tie  contact-breaker. 

I'lashing-ove.r  or  bnirfh  discharge  at  the  safety  gap  or  .'^ome 
inteiTial  point. 

Leaka.ge  in  the  distributor,  possdbly  due  to  carbon  tracking. 

Improper  setting  of  the  plug  electrodes. 

Defects  in  the  wiring. 

It  would  be  interesting  to  see  the  diagram  of  connections 
of  the  dual  system  referred  to,  us  possibly  a  leakage  path 
may  have  been  introduced  when  changing  the  magnetos 
owing  to  diffeiieiit  terminal  axrangement^. 


London,  W.C.,  May  .5th,  1919'.. 


Alan    Williams. 


Searchlight   Equipment  and  Operation. 

I  am  obliged  to  Mr.  Chapman  for  drawing  my  attention 
to  what  was,  perha.ps,  a  somewhat  misleading  phrase  in  my 
article  on  this  subject..  It  is,  of  course,  a  fact  that  a  .small 
divergence  is  always  present  in  a.  searchlight  beam,  and  is 
in  fact  necessary,  but  this  is,  as  Mr.  Chapman  mentions,  only 
about  3  per  cent.,  and  it  is  usual  in  practice  to  include  in  tie 
term  "  parallel  "  a  beam  having  only  this  small  and  necessary 
divergence.  The  concentric  rings  do  not,  of  com-se,  cut  off 
these  very  sightly  diverging  rays,  but  only  the  more  widely 
diverging  "  cone  of  light  "  to  which  my  remarks  were  reaUy 
intended  to  refer.  That  this  cone  includes  direct  rays  (from 
the  negative  carbon)  is  also  true,  but  there  is  in  addition  a 
certain  amount  of  reflection  from  tie  interior  of  the  barrel, 
wiice  some  of  the  rays  thrown  on  to  the  mirror  aie  sufficiently 
divergent  to  strike  that  surface. 

Hngh   M.   Goody. 
;  Lcmdon,  S.W.,  May  Srd,  1919. 


LEGAL 


Tramway   Passenger's   Clam   Unsucx^ssfdl. 

Xt  the  Leeds  County  Court,  last  week,  Isaac  Atkinson,  a 
North-Eastem  railway  goods  guard,  claimed  damages  from 
the  Leeds  Corporation  for  injury  received  from  a  tramway 
trolley  head,  weighing  over  7  lb.,  which  came  off  on  a  car 
on  which  he  was  a  passenger  and  struck  him  on  the  head. 
He  was  away  from  work  for  five  weeks. 

Mr.  Clifford  Bowllng.  for  the  plaintiff,  contended  there 
was  negligence  by  the.  car  being  dnven  too  quickly  round  a 
bend,  and  also  that  the  trolley  head  was  defective. 

.Joseph  Bromley,  assistant  works  superintendent  at  the* 
tramway  depot,  produced  the  driver's  report  book,  in  which 
It  was  stated  that  two  days  before  the  accident  the  driver 
of  the  car  had  asked  that  the  trolley  head  should  be  examined. 

Joseph  Lister  said  the  night  before  the  accident  the  trolley 
was  examined  and  a  new  wheel  put  in,  and  the  trolley  wa« 
then  in  good  order. 

His  Honour  Judge  Parfitt  ob.served  that  there  wae  no 
evidence  that  the  car  was  driven  at  excessive  speed.  In  view 
of  Lister's  evidence  it  was  impossible  to  find  that  the  de- 
fendants had  been  guilty  of  negligence.  It  should  be  pubicly 
known  that  tramwa.vs  were  under  no  greater  obligation  to 
use  reasonable  care  in  the  manipulation  of  their  system  than 
if  it  belonged  to  an  individual.  In  his  judgment  the  de- 
fendants had  complied  with  the  law  that  reasonable  care 
must  be  taken  to  maintain  the  system  in  a  condition  of  safety. 
The  owners,  whether  a  Corporation  or  private  individual^, 
in  no  circumstances  insured  or  guaranteed  the  perfect  safety- 
of  the  persons  they  carried;  all  they  undertook  to  do  waa 
to  use  reasonable  care.  Judgment  was  given  for  defendants, 
but  as  plaintiff  had  sustained  serious  injury,  the  judgment 
was  given  without  costs.  The  Corporation  was  exonerated 
frrvm  any  sort,  of  negligence. 


Phelpn 


Ltp 


METROPOLir.vy  Electric:  Sttpflv  Go 
.\  CLAIM  for  discount  on  electric  energy  supplied  to  four  shops 
at  High  Holbom  came  before  Mr.  .Justice  Rowlatt  in  the 
King's  Bench  Division,  on  AprQ  SOth.  The  plaintiff  was  Mr. 
Thomas  Phelps,  of  Xorthington.  Overton.  Hants.,  and  the 
a^Jtaon  was  brought  against  the  Metropolitan  Electric  Suppl,''- 
Oo..  Ltd.  The  claim  was  based  on  an  agreement  in  writog 
dated  October  31st.  1002.  and  wa«  for  n,  sum  eqm'valetjt  to  » 
dIsoouTif  or  allc(wa.noe  of  Od.  peir  Board  of  Trade  unit  on  th« 
rate  of  rha.rje  made  by  tie  defendants  for  all  electric  efoergf 
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aapplied  to  and  oansuiaed  on  the  premisea  owned  by  th* 
plaintili  in  High  Hoilbom,  and  also  tor  an  account  of  all 
aiacuic  energy  supplied  to  and  consumed  on  the  preuiises 
from  October  3ist,  1902,  to  March  25th,  iyi8,  anU  of  the 
charges  made  by  the  defendants,  and  of  the  amount  due  to 
the  plaintiff. 

>Ir.  Krgby  Swift,  K.C.,  and  Mr.  C.  E.  Jones  were  fur  the 
plaintitl',  and  Mr.  Barrington  Wajrd,  K.C.,  appeared  on  behalf 
of  the  defendants. 

Mr.  Pheiite  is  the  owner  of  extensive  premises  in  Southamp- 
ton Bow  and  High  Holbom,  and  his  case  was  it  was  agi-eed 
on  October  3Lst,  1902,  that  in  consideration  of  his  under- 
taking the  responsibihty  for  the  payment  for  the  whole  of 
the  electric  energy  suppUed  to  the  premises  for  a  period  of 
three  years,  a  discount  of  2d.  per  Board  of  Trade  uiut  should 
be  allowed,  and  the  agreement  was  by  mutual  assent  con- 
tinued between  the  parties  untd  March  25th,  1918.  Through- 
out the  period  payment  for  the  whole  of  the  electric  energy- 
had  been  made  by  the  plaintiff,  or  his  tenants,  but  it  was 
alleged  with  regard  to  the  premises  owned  by  the  plaintiff  in 
High  Holbom  that  the  defendants  had  not  allowed  the 
a.greed  or  any  discount  in  respect  of  the  energy  or  current. 

The  defendants  pleaded  that  the  agreement  applied  only 
to  the  premises  to  which  electric  energy  was  supphed  upon 
the  responsibility  of  the  plaintiff.  They  said  that  the  plain- 
tiff never  undeitook  to  be  responsible  for  payment  of  the 
electric  energy  supphed  to  the  premises  in  High  Holbom,  the 
electric  energy  being  supplied  to  those  premises  under 
separate  conti-acts  with  the  tenants. 

Evidence  was  submitted  in  support  of  the  plaintiff's  case. 
and  evidence  was  then  given  for  the  defence  that  the  shops 
belonging  to  the  plaintiff'  in  High  Holbom  were  not  included 
in  the  arrangement. 

"Mr.  B.tRRi.NGTOX  W.\RD,  for  the  Metropolitan  Electric 
Supply  Co.,  Ltd.,  addressed  his  lordship,  and  pointed  out 
that  this  was  not  an  action  for  damages.  It  was  an  action 
for  an  account,  and  what  his  friend  who  represented  the 
plaintiff  had  got  to  show  was  that  these  particular  premises 
were  included  in  the  agreement  of  1902. 

His  Lordship  :  Your  point  is  this ;  that  this  document 
came  into  existence  as  an  engagement  by  this  gentleman  to 
take  electricity  for  the  whole  of  his  premises,  and  to  pay 
for  it,  and  to  get  discount  on  it,  but  as  regards  the  four- 
shops,  although  they  were  covered,  they  were  only  covered 
in  a  reversionary  sense,  because  there  were  other  people  on 
the  books. 

Mr.  Barrixgton-  W.^rd  ;  With  rights. 

Proceeding,  counsel  asked  his  lordship  to  say  that  the 
plaintiff  had  not  made  out  his  case. 

Mr.  Eioby  Swift,  in  reply,  said  in  1899,  when  Mr.  Phelps 
made  the  original  agreement,  there  was  not  a  single  shop 
which  was  under  any  agreement  as  to  the  taking  of  electric 
Hght.  Each  one  of  the  shops  might  ha.ve  gone  to  the  Meti-o- 
pohtan  Electric  Supply  Co.,  or  to  any  other  electric  supply 
comp;my.  They'  were  under  no  obhga.tion  to  Mr.  Phelps: 
they  were  under  no  obligation  to  the  Metropolitan  Co.  \Yhen 
the  Metropolitan  Co.  entered  into  their  agreement  with  Mr. 
Phelps,  and  when  he  undertook  to  be  responsible  for  the 
whole  of  the  electric  light  which  was  to  be  brought  on  to  his 
premises,  he  said  that  he  was  not  going  to  have  anything  to 
do  with  the  shops  at  the  present  time,  but  he  expected  if 
they  supplied  the  shops,  they  would  give  him  di.scount.  They 
did  not  answer  his  letter;  they  went  on  bargaining  with 
the  shopkeepers  as  to  .supph-ing  the  shopkeepers  with  elec- 
tricity. In  May,  1902.  he  reminded  them  he  had  never  had 
any  answer.  There  w-as  an  interview,  and  it  was  said  Mr. 
Phelps  was  told  the  company  could  not  give  him  the  shops 
in  the  contract,  because  they  had  agreements  with  the  shop- 
keepers. Then  the  time  came  ^hen  there  were  some  more 
buildings  to  be  added,  aind  when  the  old  agreement  was 
running  out.  In  October.  1902,  he  insisted  on  having  the 
shops,  and  the  shops  were  then  expressly  included  in  the 
agreement.  In  the  document  it  was  deliberately  stated  that 
the  supply  was  to  be  to  all  the  premises  of  Mr.  Phelps  in 
High  Holborn  and  Southampton  Row-  where  electrical  energy- 
was  used.  Counsel  pointed  out  that  the  plaintiff  had  lost 
12  years  of  the  money  which  he  otherw-ise  would  have  had, 
becau.se  he  did  not  bring  his  action  twelve  years  ago.  but 
he  asked  his  lordship  to  say  that  the  plaintiff  was  entitled 
to  have  the  monev  for  the  last  six  years,  and  that  amounted 
to  £'345  19s.  If  his  friend  who  represented  the  defendants 
did  not  agree  that  that  was  the  right  figure,  then  he  asked 
his  lordship  for  an  account  in  order  that  the  right  figmo 
might  be  ascertained. 

Mr.  Justice  RowL;\tt  said  that  the  question  w-as  whether 
the  plaintiff  was  entitled,  and  except  so  far  as  the  Statute  of 
Limitations  interfered  with  him,  had  been  entitled  ever  since 
1902,  to  an  allowance  in  the  shape  of  discount  or  comrnissiion 
or  rebate  on  the  electric  lighting  bills  of  four  shops  in  this 
building  which  he  erected  in  1899.  '^'hen  the  building  was 
first  put  up.  there  was  an  agreement  which  took  the  foi-m 
of  a  request  by  Mr.  Phelps  to  the  defendants  to  supply  the 
electric  energy".  The  scheme  of  the  document  wa.s  that  Mr. 
Phelps  was  the  customer  and  the  company  were  the  suppliers. 
As  a  matter  of  fact,  the  real  thing  was  that  Mr.  Phelp.s.'s 
tenants  were  the  actual  customers,  and  Mr.  Phelps  was  the 
guarantor,  that  he  collected  their  contributions  and  handed 
them  in,  and  for  that  he  got  a  commission.  From  that 
agreement  all  the  shops  were  excluded.  One  could  very  well 
Bee  that  the  companv  would  be  glad  to  deal  witJi  the  shops 


du-©et.  Mr.  Phelps  want<!d  th»  benefit  of  the  diaooont  evd 
wrote  a  letter  to  liu*  defendants.  The  defendants  did  not 
answer  that  letter,  but  they  >>8t  to  work  to  negotiate  w-itb 
the  shops,  and  th«y  got  an  agreement  with  the  shops.  Ha 
(the  Judge)  thought  they  might  as  well  have  written  to  Mr. 
Phelps.  In  1902  the  matter  came  up  again,  and  another 
agreement  was  made  in  October,  1902,  and  that  agreement 
was  worded  in  a  rather  cui-ious  w-ay.  All  exclusion  of  the 
shoi)s  disappeared.  The  document  referred  obviously  to  the 
whole  of  the  premises.  It  was  c-ontended  on  behalf  of  the 
defendants  that  there  was  another  consumer  de  facto  on  the 
books  at  the  tmie  with  regai'd  to  the  shops,  and  the  document 
while  applying  to  the  whole  of  the  pi-emises,  still  had  only  a 
reversionary  effect  as  regards  the  shops,  because  they  were 
outstanding,  and  the  immediate  operation  of  the  agreement 
was  suspended  as  regards  the  shops.  He  had  come  to  the 
conclusion  that  that  w-as  right,  and  that  the  defendants  suc- 
ceeded. It  seemed  to  him  that  must  be  what  the  agreement 
meant  on  the  faicts  of  the  case,  and  that  view  was  confirmed 
by  the  fact  that  this  claim  was  never  raised  for  16  yeairs. 
In  the  cii-cuinstances,  he  should  dismiss  the  action  without 

MStS. ." 

Stobie  v.  Ne\vc.\stle-oi^s-Ty.\e  Electric  Supply  Co.,  Ltd. 
L<-   the  Chancery  Division,  on   Wednesday,  April  30th,   Mr. 
Justice,  Peterson    had.  before    him   a    dispute    betw^n   Mr. 
Victor  Stobie,  steel  manufacturer,  of  Sheffield,  and  the  New- 
castle-upon-Tyne Elecuic  Supply   Co.,  Ltd. 

Mr.  Upjohn,  K.C.,  and  Mr.  J.  G.  Ward  appeared  for  the 
plaintiff',  and  Mr,  Frank  Russell,  K.C.,  Mr.  Tonilin,  K.C., 
and  Mr.  LiWngston  were  for  the  defendant  company. 

Mr.  Upjohn  said  that  the  point  for  the  decision  of  the 
Court  was  v.-hether  or  not  upon  the  construction  of  certain 
agreements  the  defendant  copipany  was  entitled  to  a  share 
in  the  profits  of  Mr.  Stobie's  business  and  a  certain  conu-ol 
over  that  business.  In  1913  Mr.  Stobie,  who  was  carrying  on 
business  in  Sheffield  as  a  steel  manufacturer,  had  got  a  pro- 
cess of  manufactui-ing  steel  in  electrical  furnaces,  and  was 
desirous  of  starting  this  business  at  Dunston,  in  Durham. 
For  that  purpose  he  wished  to  obtain  land  upon  which  to 
erect  his  buOdings  and  plant.  The  defendant  company  had 
works  at  Dunston.  and  a  surplus  area  of  two  acres  where 
thev  were  not  working.  This  they  leased  to  the  plaintiff'  for 
a  period  of  15  years.  The  defendant  company  agreed  to  erect 
buildings  for  the  plaintiff  at  his  exi->ense,  the  amoimt  to  be 
repaid  with  interest  in  five  annual  instalments.  It  was  ad- 
mitted that  all  these  mstalments  had  been  paid.  The  next 
step  was  to  get  his  plant.  For  that  purpose  an  arrangement 
was  made  with  the  Industrial  Plant  Co.,  Ltd.,  which  wa« 
guaranteed  by  the  defendant  company  at  a  cost  of  i£9,000 
on  the  hire  "purchase  system.  That  tie  Plant  Co.  had 
been  fully  paid  by  Mr.  Stobie  was  admitted.  The  next  thing 
they  wanted  was  the  electric  current,  and  tjiis  was  obtained 
from  the  County  of  Durham  Electric  Supply  Co.,  which  was 
a  subsidiary  company  of  the  defendant  company.  Then- 
accounts  were  also  ixiid  as  they  became  due.  Then  working 
capital  was  reqmred  to  pro\ide  which  Mr.  Stobie  put  in 
■£2,400  and  the  defendant  company  agi'eed  to  provide  £7,000 
-aos  it  was  wanted,  which  was  to  be  repaid  by  instalments 
of  principal  and  interest.  -\s  more  money  was  wanted  further 
advances  were  made,  and  here  aigain  it  was  admitted  that 
everv  penny  had  been  repaid  by  Mr.  Stobie.  In  this  state  of 
things  the  defendant  company  claimed  that  they  were  entitled 
to  a  rent  of  £100  a  year  for  the  hire  of  the  plant  whidh  Mr. 
Stobie  had  bought  and  paid  for,  a  share  in  the  profits  of  the 
business,  and  certain  control  over  the  business  to  secure 
paj-ment  of  those  profits.  The  case  for  Mr.  Stobie  was  that 
everv  pennv  advanced  having  been  paid  off  with  interest  he 
was 'entitled  to  the  benefits  of  the  business,  free  from  any 
claim  bv  the  defendant  company. 

Counsel  after  ha^^ng  read  the  agreements  between  the 
parties,  contended  that  they  could  not  possibly  mean  that 
the  defendant  company  was  entitled  to  a  share  of  profits  in 
respect  of  the  working  capital  or  other  advances  which  had 
been  paid  off.  In  the  alternative,  he  submitted  that  the 
contracts  were  unconscionable,  and  should  be  set  aside. 

Mr.  Tomlix,  replying  for  the  defendants,  said  that  the  real 
question  was  whether  Mr.  Stobie  could  get  out  of  a  bargain 
into  which  he  had  deliberately  entered.  The  negotiations 
between  the  parties  occupied  over  three  years  before  the 
agreements  in  dispute  were  signed.  Mr.  Stobie  had  inyen^d 
a  new  furnace  for  the  production  of  steel  with  which  he 
was  anxious  to  experiment,  but  he  had  not  got  the  money  to 
do  it.  It  was  under  these  circumstances  that  he  approached 
the  defendant  company.  It  was  a  speculative  undertaking 
on  their  part,  with  the  knowledge  that  if  it  failed  nothing 
could  be  recovered  from  Mr.  Stobie.  On  the  construction 
of  the  documents  counsel  asked  his  lordship  to  say  that  the 
agreement  with  regard  to  profit  sharing,  &c.,  did  not  expire 
until  the  end  of  the  lease,  and  that  in  the  circumstances  this 
was  a  perfectly  fair  and  proper  working  arrangement. 

His  Lordship,  after  hearing  argument  as  to  the  construc- 
tion of  the  agi-eements  between  the  parties,  held  that  not- 
withstanding the  fact  that  the  moneys  advanced  by  the 
defendant  company  bad  been  repaid,  the  company  was  en- 
titled to  a  share  of  the  profits  of  the  plaintiff's  business  for 
the  term  of  the  lease  (15  years),  and  to  a  rent  of  £100  ■, 
vear  in  respect  of  the  plant. 

The  action  was  accordingly  dismissed  with  costs,  and  m« 
counterclaim  of  the  defendants  allowed. 
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WuKhMtN   J    CuMt'tNSATlO.N     LASi:. 

Al  Hugby  County  Court,  lust  week,  the  case  ol  F.  H.  Petdi, 
iabuaiwr,  whoA*  huad  was  cruahod  in  an  accidemt,  wiu 
brought  forward.  The  particulars  ot  claim  stated  that 
th*r«  wa»  no  wixtten  atfreeiuent  or  award,  but  we*kl> 
payments  ol  £1  5s.  baJ  been  made  to  the  workman 
trooj  the  date  ol  the  accident  In  the  tiled  statement  the 
bl.H  Co.  alleged  that  I'etch  had  neslecteJ  or  relused  to 
i-ontiiiue  propei-  medical  trearmem,  that  he  had  for  some 
tune  past  Deen  capable  of  doing  light  work  but  had  failed  oi 
neglected  to  obtam  suitable  employmt^nt.  Kespoudent  held 
that  no  benefit  could  be  deiived  from  coutiumny  the  medical 
treatment,  that  the  condition  of  his  mjuied  hand  reudeied 
It  entirely  useless  for  work,  and  that  no  suitable  work  had 
been  oll'ei-ed  to  him. 

Mr.  WiLLEs,  apix-aring  for  the  B.T.H.  Co.,  said  that  aftei- 
application  was  nia<le  to  diminisih  or  terminate  payments  it 
was  agret'd  that  a.  lump  sum  of  £115,  with  reasonable  costs, 
would  be  a  i>erfectly  fail-  and  adequate  assessment  of  the 
workman's  claim,  but  payments  had  been  continued  because 
it  wa*  lelt  by  the  employers  to  be  fair. 

In  view  of  the  agreement  His  Honour  consented  to  the 
withdrawal  of  the  application. 


BUSINESS  NOTES. 


Atlantic  Cable  Lease. 
In  the  Chancery  Division  before  Mr.  Justdte  Eve  on  May  'Jiul 
the  Diix?ot  TJnited  States  Cable  Co.,  Ltd.,  moved  foi-  an 
lujimotion  to  restrain  the  Western  Union  Teiegi'aph  Co., 
l,td.,  from  giving,  or  acting  upon,  a  notice  purpoi-tiuy  to 
detei'mine  a  lease  of  a  submarine  cable  between  America  and 
tins  country,  which  cable  was  leased  by  the  plaintitt's  m 
li)l'i  to  the  defendants  for  a  long  period  at  £58,500  per  annum, 
■f'he  Icasi;  re<iuired  plaintills  to  repair  any  breaks  within  a 
.--Iiecihetl  period,  otherwise  defendu.nts  could  give  notice  to 
deteruiine  the  lease.  Owing  to  wa^-  conditions,  however,  ii 
break  which  occurred  m  September,  iillT,  could  not  be  ro- 
paired  within  tlie  .specified  IS  mouth.'?,  and  in  March  thi.s 
Near  a  summons  was  taken  out  by  the  plaintiffs  clarmtng 
relief  under  the  Courts  (Emergency  Powers)  Act  agaJu.'^i 
det'endMits  exercising  their  rights.  The  matter  was  J'epoi-ted 
at  some  length  in  the  Times -for  May  3rd.  The  judge  ulti- 
iiiaitel.v  allowe*!  the  ca-~e  to  stand  over  on  the  defendants 
giving  an  undertaking  that  any  notice  to  be  .served  detej- 
niining  the  agreement  should  not  prejudice  the  rights  of  the 
)ilaintili's  under  the  Courts  (Emergency  Powers)  Act,  also 
that  the  notice  of  April  'i)th,  I'Jl'J.  given  by  the  defendants 
determining  the  agieement  .^^hoidd  be  susjjended  withmit 
lirejndici-  to  any   question  until  the  trial  of  the  a<'tion. 


MiiHAni;!'  r.  Belkast  Corpor.4Tio.n. 
On  .^luil  '28th,  in  the  Belfast  PoHcc  Court,  Ii.  Meharey  (trad- 
ing as  Poiter  Bros.^)  summoned  the  Beilat<t  CoiTioration  for 
lailm-e  to  supx-ily  liini  witli  electrioity  lor  the  use  ot  motors 
oil  hi>i  premises  fmni  .I;iniiai-y  27th  till  Fcbiuary  15th,  i'J19, 
during  the  .stiikr.  I'lainlilT's  loss  wa*i  e-stimatcd  at  £],(KX), 
but  lie  did  not  claim  that  .sum.  Evidentv  was  given  by  the 
Town  Clerk,  the  elet'trical  engineer  (Mr.  Bloxhaui).  and  the 
l.oid  Mayor,  a.s  to  the  arrangements  niude  with  a  view  to 
niadntajning  the  supjily  while  the  .strike  was  in  progre.ss.  Fo)- 
the  Corporation  it  was  stated  that  it  plaintiff  was  succe.'^.^lul 
the  C<»rporation  would  be  victimi.sed  by  innumeiable 
transactions,  and  tliere  would  be  no  end  of  it.  The  fault 
(if  the  failure  did  not  lie  with  the  Corporation,  but  with  the 
Strike  Clomnjittee.  It  was  submitt6<l  that  tbe  whole  summons 
was  misconceived  and  failed,  and  should  be  dismissed.  F'or 
the  plaintiff'  it  was  st.ated  that  there  was  no  evidence  of  any 
attempt  being  made  to  .get  over  the  difficulty  when  the  Coi- 
IMjration  first  I'eceived  notice  of  the  strike,  and  that  all 
tlirough  the  strike  the  Corporation  wei~e  more  or  loss  passive. 
The  Court  will  give  its  deci.sion  on  May  12th. 


Industrial  Re-organisation. — The  E.xecutive  Committe 
of  tin-  .\;fni.M;il  .\llianr<-  i>l  Euiploycr.s  and  Emplo.ved,  which 
consisi.,  ikI  re,ijn-.srntative>.  ot  employers  and  trade  unions,  has 
liad  under  consideration  the  projiosals  of  the^  National  In- 
dustrial C'onfea-ence,  and,  a.s  a  result  of  its  deliberations, 
has  issued  an  agreed  statement.  The  conclusions  arrived  al 
are   sumniari.sed   as  follows  :  — 

1.  The  ac-ceptance  of  the  jiroposals  of  the  National  Indus- 
trial Conference. 

•2.  The  imjjoitance  of  the  necessary  legislative  action  being 
taken  by  the  Govcniment  without  delay  to  give  effect  to  the 
recommendations  of  the  Conference. 

■i.  The  principle  that  the  workers  should  have  a  du-ect 
share  ui  the  control  and  duection  of  industry  on  the  under- 
standing that  there  is  to  be  full  co-operation  for  industrial 
development. 

4.  The  principle  of  annual  holidays  for  all  regular  workers 
— the  iseriod  and  the  financial  provisions  to  be  arranged  ac- 
cording to  the  circumstances  of  each  industry. 

5.  The  desirability  of  supplementing  joint  oa'ganisation 
which  is  purely  industrial  in  character  by  a  system  of  .loint 
Ari'a-  Boards  on  the  linc>s  iiidioated  in  the  full  .statement. 

tj.  The  necessity  for  speeding  up  all  machinery  for  negoti.i- 
tiivn  and  fur  ilecentralising  the  woi'k  ot  negotiation  as  far  .'is 
possible. 


Catalogues  Wanted  at   Athens. — H.M.  Cousul-Gaiiei-ai 

tit  Athens  reports  that  a  catalogue  library  is  being  iormcd 
m  connection  with  the  Mr  Department  of  the  Ministry  ot 
Maj-me,  and  that  they  would  be  glad  to  receive  catalogues 
froiu  British  manutaciurcrs.  In  the  ease  of  any  catalogue 
of  goods  not  used  by  the  An  Department,  it  will  be  trans 
mitted  to  the  Minisirx  of  the  Greek  Government,  whidi  may 
bo  more  immediatclx  <i>ncerned.  Catalogues  should  be  .sent 
direct  to  Commander  J.  Weston,  British  Naval  Missii.'u, 
Director  of  Technical  and  Equipment  Section,  Royal  Hellenio 
Naval  Air  Ser\'ice,  .Ministry  of  Marine,  .\thens. — hoard  nj 
Trade  Joiirnn}. 

Metallurgical  Coke,  Iron,  Steel  and  Ironstone  Orders. 

— Ihe  Ministry  of  Munitions  has  .susix^nded  as  from  May  1st 
tlw  operation  of  the  following  orders  : — 

Sled  Supplies   (Metallurgical   Coke.    Iron,   and    Steel)   Order,   19IG. 
Steel    Supplies    (Sl4-el    Hexagons,    Rounds,    and    Squares)   Amendment    No.    I 
Order,   1916. 

Control    of   Steel   Supplies   Order,    1916. 

lontrol    ol    Steel    -Supplies    (Steel    Rods    and    Wire)    Order.    1U17. 

Sicel    Supplies    (Sl.ti    .Seiap)    Amendment    No.   i   Order,   lUl". 

Stiel  Supi.i;.,    iM   L,11:M_i.  .1    (-..ke)   Amendment    No.    i   Order,    1917. 

Sicol    Siipf.n.  ,    iSi,        1  ,    ,\,    I   Amendment    No.   ">   Order,    1917, 

Cnnlrol    .il    s,,,'    -  i;v  M         \,u,,Mlmcnt)    Order,    1917. 

hen    .in,l    Sl..  1     s,  ,    ,,,     -  ,!     c  Inler.    1918. 

C.-l     lr,,n     S,r  i;,    DmI.  i,     1:MS 

Contract  Conditions  at  Sydney.— The  Sydney,  N.S.W., 

Muni«.ii>al  Council  has  decided  that  with  legai'd  to  the  qu<"s- 
tion  of  the  amendment  by  tenderers  of  general  conditions  ami 
specitications  on  which  tenders  have  been  invited,  Ijy  cover- 
ing letter  or  otherwise,  in  future  it  be  laid  down  tli.it  a 
tenderer  nuist  not  submit  adilitional  conditions  at  the  tune 
of  tendering,  nr  ileduct  from  or  alter  any  of  the  conditions 
of  tendering ;  anil  that  the  existing  conditions  of  teudering, 
which  allows  such  mnesidments,  be  altered  by  reveating  to 
the  clau.so  dealing  with  this  matter,  as  set  out  in  the  con- 
ditions in  use  previous  to  the  a.doi>tion  of  the  existing  con- 
ditions, such  clause  providing  :  "  The  specification  and 
general  conditions  havmg  been  approved  of  by  Council  will 
not  'be  departed  fix>m  in  tiny  iMO'ticular.  and  any  tender  tent, 
in  must  accept  the  same  unconditionally.  If  any  teudei' 
shall  be  made  sub.ject  tf>  any  modification,  ailditioiu,  <»r  altera- 
tion, such  tender  will  not  be  considei-ed  in  amy  way,  and 
will   be   rejected." 

Over-Zealous  German  Agents  in  Holland.— The  Dutch 

newspapers  are  full  of  advertisements  of  German  firms,  in  which 
all  sorts  of  offers  are  made  for  the  sale  and  purchase  of  yiiodg, 
offers  which,  as  a  correspondent  of  the  Frankfurter  Xtij.  says,  are 
mere  empty  promises  and  by  no  means  ealcuhited  to  increase  Dutch 
confidence  in  Germany's  economic  stability.  The  correaiiondeut 
advises  (ierman  merchants  to  take  a  leaf  out  of  England's  buok  and 
keep  quiet  for  tbe  present,  UBtil  a  favourable  moment  occurs  in 
which  to  put  their  goods  on  the  ma.Tket.~Frniili1'urler  /ti/ , 
March  L'lat. 

British    Manufacturers   in  Canada. — Accordins^  to  tbe 

Times,  a  Canadian  Association  of  British  Manufacturers  has  lieeii 
established,  with  branches  at  Toronto  and  Montreal. 

Alien  Immigration. — The  Minister  of  Labour  states  that, 
under  .Vrticle  22 n  of  the  Aliens  Restriction  Order  "  no  employer 
may  take  steps  to  obtain  the  services  of  any  alien  resident  abroad 
without  the  permission  of  the  Minister  of  Labour,  and  subject  to 
such  conditions  as  the  Minister  may  impose  :  and  one  of  the  general 
principles  which  govern  the  administration  of  tin-  Order  is  that  no 
alien  should  be  trdmitted  into  the  United  Kingdom  for  the  purpose 
of  jjerforming  services  for  which  suitable  labour  is  available  in 
this  country." 

Dinner-Hour   Entertainments.- At  tbe  B.T.H.  Rugby 

Works  Canteen  during  the  dinner-hour  there  are  daily  entertain- 
ments, ari-anged  by  Mr.  (i.  A.  Maley.  These  include  vocal  and 
instrumental  solos,  band  pieces,  iScc. 

Reconstruction. — No.  23  of  the  Ministry  of  Recon- 
struction series  of  grey  pamphlets  contains  a  survey  of  Public 
Health  matters. 

Excess  Profits  Duty. — The  decision  of  the  Chancellor 
of  the  Exchequer,  announced  in  his  Budget  speech  last  week,  to 
reduce  the  Excess  Profits  Duty  to  40  per  cent.,  has  been  received 
with  great  satisfaction  by  all  interested  in  the  stability  and 
development  of  British  industry.  The  National  Union  of  Manu- 
facturers thinks,  however,  that  in  certain  cases  the  standard 
should  have  been  raised,  and  the  Committee  of  the  Union  haa 
decided  to  press  for  time  to  be  given  in  which  to  pay  the  duty  by 
instalments.  Further,  it  is  considered  that  as  many  businesses 
could  employ  the  money  usefully  for  necessary  extensions  of  their 
operations,  firms  should  be  allowed  to  keep  their  excess  profits  aa 
a  loan  for  repayment  over  a  period  of  years. 

Work  Conditions  in  Birmingham. — A  statement  has  been 
made  by  several  of  the  Trade  Unions  in  Birmingham  as  to  the  con- 
dition of  unemployment.  Regarding  electrical  workers,  the  Elec- 
trical Tratles  Union  reports  that  there  are  very  few  of  the  members 
now  claiming  on  the  out-of-work  funds,  for  private  work,  which 
has  neces.^arily  been  at  a  standstill  during  the  war,  such  as  installa- 
tions in  business  premises  and  shops  that  were  being  refitted,  U 
now  biisk. 
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Exports  to  the  Left  Bank   of   the  Rhine.— No  impoit 

permits,  military  or  otherwise,  are  now  required  in  connection 
with  imports  into  the  occupied  area  on  the  lett  bank  of  the  Rhine. 

Catalogues  and  Lists.— Messrs.  Fetters,  Ltd.,  Yeovil, 

and  Vickers-Pktters,  Ltd..  Ipswich. — This  combination  of 
interests,  of  which  some  particulars  have  already  been  given  here, 
has  its  general  sales  office  for  London  and  export  at  73.  Queen 
Tictoria  Street,  London,  E  C.  4.  It  has  issued  an  illustrated 
circular  (four  pag-es)  sriving  descriptive  particulars  and  weights, 
&o  of  Petter  semi-Diesel  oil  engines,  and  details  and  prices  of  the 
Petter  semi-portable  Junior  oil  engine. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street. 
London.  E.C.— Folder  giving  table  of  prices,  voltages,  cap  type,&e., 
of  Osram  Atmos  type  lamps. 

Entertaining   the   Demobilised    at   Birmingham. — The 

male  employes  of  the  Birmingham  Electric  Supply  Department 
number  750,  and  of  these  233  joined  the  Forces.  About  130  have 
been  demobilised,  and  on  Thursday  last  week  they  were  entertained 
to  dinner  and  welcomed  on  their  return  to  the  Corporation's  service. 
Mr.  R.  A.  Chattock,  city  electrical  engineer,  presided,  and  support- 
ing him  were  tie  Lord  Mayor  (Sir  David  Brooks),  Aid.  Jephcott, 
M.P,  (until  recently  chairman  of  the  Electric  Supply  Committee), 
and  Mr.  Burman  (Committee  chairman).  Mr.  Chattock  stated  that 
29  members  of  the  Electrical  Department  had  lost  their  lives,  and 
it  was  proposed  to  provide  a  suitable  memorial. 

Birmingham   Industrial    Fair. —  The  official  prospectus 

has  now  been  issued  of  the  British  Industries  Fair  (Birmingham), 
which  is  to  be  held  in  Birmingham  from  February  23rd  to 
March  5th.  It  is  under  the  official  organisation  of  the  munici- 
pality and  the  Chamber  of  Commerce  of  the  city,  and  has  the 
approval  and  support  of  the  Board  of  Trade.  It  is  proposed  that 
every  available  building  in  the  city  shall  be  utilised,  and,  if 
necessary,  a  series  of  kiosks  and  exhibition  stands  will  be  erected 
in  the  squares  and  main  streets.  The  classification  brings  electric 
light  fittings  and  other  such  devices,  also  cooking  and  heating 
appliances,  into  Class  A  (Group  I).  Other  classes  and  groups 
include  hardware,  tools,  instruments,  tools,  belting,  small  machine 
tools,  motor  cycles,  and  motor-car  accessories.  &c.  The  primary 
objects  of  the  Fair  are  the  maintenance  and  extension  of  British 
trade  and  the  capture  of  foreign  markets.  Communications 
respecting  space  and  other  matters  should  be  addressed  to  the 
General  Manager,  at  the  Chamber  of  Commerce,  New  Street, 
Birmingham. 

South  American  Trade  Commissioner. — Thp  Federa- 
tion of  British  Industries  Overse.asTr.ides  Committee  has  appointed 
Mr.  J.  McKellan  as  its  Commissioner  for  the  East  Coast  of  South 
America.  The  Commissionership  for  the  first  year  will  coat 
£5,000. 

French  Company. — La  Societe  Union  Franyaise  d'Elee- 
trioite  (U.F.E.)  is  the  name  of  a  new  company  which  has  lately 
been  formed  in  Paris,  with  a  capital  of  £40,000. 

Catalogues    Wanted.— The    Central    Electric    Co., 

Triangle,  Yeovil,  invite  manufacturers  to  send  their  catalogues  or 
latest  lists.  Other  requests  for  catalogues  appear  in  "  Trade 
Announcements  "  and  in  •'  Personal  "  column. 

Association  of  Electric  Lamp  Manufacturers.— In  the 

report  published  in  our  "  Business  Notices  ''  last  week  (p.  503),  of 
the  registration  as  a  limited  liability  company  of  the  Electric 
Lamp  Manufacturers'  Association  of  Great  Britain,  the  name  of 
Mr.  C.  E.  Hunter,  managing  director  of  the  Edison  Swan  Electric 
Co..  Ltd..  should  have  appeared  as  a  member  of  the  Council  of 
Management. 

Trade  Announcements.— The  Interxatioxal  Electric 

Co.,  Ltd..  have  transferred  their  works  and  offices  to  their  new 
factory  at  Ashley  Road.  Tottenham.  N.  17,  where  all  communica- 
tions should  be  sent.     'Phone  No.  :  "  Tottenham  132." 

The  Foster  Engixeeeisg  Co..  Ltd..  of  Wimbledon,  ask  us  to 
state  that  their  agents  (Messrs.  Hall,  Scott  .t  Co.,  of  9,  Linenhall 
Street.  Belfast)  ceased  to  represent  them  on  May  Ist. 

Mr.  Arthur  G.  Foulds  having  become  a  partner  in  the  firm  of 
Hamilton  Bros.,  187,  St.  Vincent  Street,  Glasgow,  the  name  of  the 
firm  has  been  changed  to  Hamilton,  Foulds  &  Co.  (incorporating 
Hamilton  Bros.).  The  business  will  be  continued  as  heretofore  at 
the  same  address.  In  view  of  the  increasing  demand  for  their 
'■  W'.H. "  direct-current  motor  starters,  which  have  now  been  on 
the  market  for  15  years,  they  have  taken  over  new  premises  at 
23,  Douglas  Street.  Glasgow. 

The  be.  Co.  (of  London  and  Birmingham),  Ltd.,  have  removed 
their  London  offices  and  stores  to  Hendon  House.  57.  Upper 
Thames  Street.  London,  E.G.  4.  New  telephone  No.  :  "City 
4047." 

Mb.  Hebbebt  Senior  has  commenced  business  as  an  electrical 
engineer  at  Littlemoor  Road,  Mirfield,  Yorks. 

The  Institute  of  Cost  AccorNTANTS.  Ltd.  (by  guarantee), 
has  removed  to  17,  Victoria  Street,  London,  S.W.  Telephone  : 
"  Victoria  530." 

The  Thanet  Electric  Co.,  Ltd.,  has  been  registeretl  to  caary 
on  business  as  electrical  engineers  and  suppliers  of  electrical 
materials  at  262.  Northdown  Road,  Margate.  Mr.  Chas.  Lill,  who 
has  recently  relinquished  his  Commission  in  the  R.A.F.,  has  been 
appointed  engineer  and  manager,  and  he  invites  the  trade  generally 
to  forward  latest  catalogues,  prices,  kc. 

The  Cray  Laboratory,  Sugar  House  Lane,  Southampton,  have 
made  arrangements  to  establish  an  Electrical  Contracting  Depart- 
ment, under  the  management  of  Capt.  .1.  Young,  .\.M.I.E.E.  (late 


R.E.  and  E.A.F.).  Manufacturers  and  agents  are  invited  to  fonvard 
catalogues  dealing  with  lighting,  heating  and  power  equipment  for 
houses,  works,  marine  oraft  and  motor-cars. 

Mb.  H.  A.  Pearson.  A.M.I  E.E..  who  represents  Messrs.  Allen 
West  4c  Co.,  Ltd.,  and  the  Reason  Manufacturing  Co.,  Ltd.,  in 
London  and  the  South  of  England,  has  changed  his  address  from 
139.  Fenchurch  Street,  E.G..  to  No.  10,  Bush  Lane,  Cannon  Street, 
E.C.  4,  where  his  telephone  number  is  ''  City  7493." 

Rathenau  on  Communism. — Writing  in  the   Tim^  on 

Tuesday,  on  the  attitude  of  the  Germans  in  Berlin  to-day. 
"  Viator  "  says  : — "  Such  men  as  Hugo  Stinnes,  the  coal  magnate, 
also  Dr.  Walter  Rathenau,  of  the  A.E.G..  have  already  offered  their 
establishments  to  the  Communists  on  the  promise  of  personal 
immunity  for  themselves  and  families.  These  men  argue  that 
after  a  few  mouths  of  Communism  they  wiU  be  called  back  to  take 
charge  2is  the  only  men  capible  of  managing  affairs,  and  that  they 
wiU  come  back  on  their  own  terms." 

Electrical    Wages   at  Southampton.— According  to  the 

Daihj  Herald,  electricians  at  Southampton  intend  making  a  big 
effort  to  bring  their  rate  of  wages  up  to  the  same  standard  as  that 
of  the  electricians  throughout  the  United  Kingdom,  and  also  to 
obtain  "  dirty  money  "  for  ship  repairs.  Wages  are  about  6s.  a 
week  lower  th,in  in  other  ports,  apart  from  the  absence  of  "  dirty 
money. " 

Wages    Regulation. — In   the    House   of   Commons,    on 

Monday,  the  Wages  (Temporary  Regulation)  Extension  Bill  wa."; 
read  a  second  time.  It  provides  for  an  extension  for  six  months  of 
the  wages  regulation  provisions  which,  passed  in  November  last, 
come  to  an  end  on  May  21st,  Wages  will  therefore  be  stabilised 
until  November  21st  next.  Sir  R.  Home,  in  introducing  the 
measure,  said  that  the  Government  was  thus  carrying  out  the  sug- 
gestion of  the  leading  employers  and  employed.  Nothing  dislocated 
industry  so  much  as  uncertainty.  It  was  important  that  the  great 
industries  should  know  where  they  were,  and  that  wages  must 
continue  on  the  present  basis  in  figuring  out  their  new  contracts. 

Dissolutions    and    Liquidations. — A.    Yernon    Ward 

(Consolidated).  Ltd. — Winding  up  voluntarily.  Liquidator, 
Mr.  G.  Gradon.  15,  16  and  17,  Eldon  Street,  E.C. 

Ba.xter  MANUFACTrRiNG  Co..  merchants  of  electric  lamps  and 
electric  lighting  accessories,  23.  King  Street.  Manchester. — Mr.  M. 
Wilson  and  Mr.  M.  Hacker  have  dissolved  partnership. 

A.  A.  Carpenter,  electrical  engineers.  4  and  .'.,  Masons  Avenue, 
London.  E.G.— Mr.  C.  A.  Carpenter,  Mr.  E.  Chown.  and  Mr.  J.  G. 
Beirri  have  dissolved  partnership  so  far  as  regards  Mr.  E.  Chown. 

Geo.  ScHrLTZ  4c  Co.,  Ltd..  10.  Arthur  Street.  London.— Winding 
up  voluntarily.  Mr.  W.  A.  Scott,  50,  Cannon  Street,  E.C,  liquidator. 
Meeting  of  creditors.  May  9th. 

Book  Notices. — The  Library  Pres.s  announces  for  pub- 
lication shortly  a  new  "  Universal  Wages  Calculator,"  for  the  use 
of  all  trades  where  wages  are  paid  by  the  hour. 

"  Jane's  Pocket  Aeronautical  Dictionary.'  64  pp.  +  4  figs. 
London  :  Sampson  Low,  Marstou  *:  Co.     Price  Is.  6d. 

Messrs.    Siemens    in    Australia.— According    to   the 

Jmhigtrtal  Australian  and  Alining  Standard,  the  Sydney  Municipal 
Council  has  now  reversed  its  decision  of  October  22nd.  1918.  and 
has  placid  Messrs.  Siemens  Bros,  on  its  list  of  tenderers.  Their 
tenders  wUl  now  receive  the  same  consideration  as  offers  from 
other  British  firms. 

Bankruptcy  Proceedings.- /i"*-  L.  A.  Thomsox  (trading 

as  Saville  ic  Walton),  late  of  59,  Victoria  Street,  Westminster, 
electrical  engineer. — The  application  of  this  bankrupt  for  an  order 
of  discharge,  was  again  before  Mr.  Registrar  Mellor.  at  the 
London  Bankruptcy  Court  on  Jlay  6th.  He  failed  in  November. 
1916,  with  ranking  liabilitifs  £2.922,  and  assets  that  have  realised 
£6.  Mr.  J.  B.  Knight,  Official  Receiver,  reported  that  the  appli- 
cation stood  adjourned  to  give  the  bankrupt  an  opportunity  to 
make  an  offer  for  the  benefit  of  the  creditors.  A  letter  had  been 
received  offering  to  submit  to  a  judgment  for  £40,  and  enclosing 
£20  on  account,  the  balance  to  be  lodged  on  or  before  June  8th. 
His  Honour  further  adjourned  the  hearing  until  June  17th  to 
enable  the  balance  to  be  lodged  in  Court. 

Non-Ferrous    Metal    Industry   Act.— Additions   to   the 

list  of  licences  granted  under  this  .\ot  appear  in  the  Lundun  Gazette 
for  May  6th. 


LIGHTING  AND  POWER  NOTES. 

Aberayron   (Cardiganshire).— PaopasED  E.L.  Scheme. 

—It  is  proposed  that  the  U.D.C.  should  adopt  an  E.L.  scheme  and 
utilise  the  water  power  available  for  generating  electricity. 

Accrington. — 1'koi'0.se1)    New    Plant. — The    electrical 

engineer  has  been  instructed  to  report  as  to  the  desirability  of 
establishing  a  new  sub-station  and  laying  down  additional  high- 
tension  cables  to  cope  with  the  present  and  prospective  supply  of 
electricity  to  the  Church  area. 

Ascot. — Price    Increase.— Under    sanction   from    the 

B.  of  T.,  the  Gas  and  Electricity  Co.  has  advanced  the  price  of 
electricity  to  9d.  per  unit,  as  from  the  reading  of  meters  at 
Lady  Day. 
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Batley.— CABLt    Exxensioxs. — In    lilli    the    L.G.B. 

ianctioDt'd  the  borrowing  by  the  T  C.  of  *4,118  for  cable  exteneioni 
in  the  Healpy,  StaincliSe,  and  HalifHX  Boad  districts,  and  appli- 
oatiou  is  now  bein^  made  to  the  Board  for  permission  to  proae«d 
with  thd  works  without  further  delay. 

Blackburn. — New  Generating  Station. — The  T.C.  has 

approved  a  resolution  to  borrow  i'i.'iO.OOO  for  the  erection  of  a  new 
treneratiofT  station  at  Whitebirk.  It  was  intimated  that  the  Blackburn 
uudertakini;  would  form  part  of  the  Government  electrical  scheme, 
and  that  the  new  station  would  be  erected  to  coincide  with  that 
scheme.  It  was  mentioned  by  one  member  that  the  Government 
proposed  to  establish  an  extensive  seneratinK  station  near  the 
docks  at  Preston. 

Burnley. — Proposed  New  Works. — The  Electricity 
Committee  has  been  in  communication  with  one  of  the  leading 
ixmeulting:  engineers  with  a  view  to  preparinsr  a  scheme  for  sub- 
mission to  the  L.U.B.  to  obtain  power  for  the  erection  of  new 
works  to  cope  with  the  rapidly  increasinj;  demands. 

Continental. — -Norway.— The  local  authorities  of  South 
Trondhjem  are  to  consider  a  Bill  for  the  distribution  of  electricity 
in  the  country.  It  is  proposed  to  build  hydro-electric  works 
costing-  in  all  £2.800.000  to  be  completed  in  four  years.  The 
country  will  be  divided  into  six  districts,  each  having  its  own 
power  station. 

Spain. — A  concession  has  recently  been  granted  to  the  Socicdad 
Electrica  .Agnera  to  put  down  plant  to  utilise  the  water  power  of 
the  River  Chirla  at  Guriezo  (.Province  of  Santander),  for  the 
generation  of  electricity  for  lighting  and  power  purposes. 

Cork. — Price  Increase. — The  Cork  Harbour  Board  has 
been  notified  by  the  Cork  Electric  Tramways  and  Lighting  Co.  of 
its  intention  to  increase  the  price  of  electricity  for  power  purposes 
by  15  per  cent.  This  is  the  third  increase  since  the  outbreak 
of  war. 

Dorking. — Minimum  Charges. — The  U.D.C.  has  passed 
a  resolution  protesting  against  Messrs.  Edmundson  putting  in 
force  the  minimum  prices  Act  for  electricity,  under  which  the 
minimum  payment  per  quajter  is  to  be  13s.  4d. 

Dundee. — Extensions. —  The  electrical  engineer  has 
issued  a  report  regarding  the  proposed  extensions  for  which  the 
Secretary  for  Scotland  is  to  be  asked  to  grant  borrowing  powers. 
It  is  proposed  to  install  in  the  present  turbine  house  two  5,000-KW. 
turbo-alternators  to  run  at  a  speed  of  3,000  E  p.m.,  with  condensers 
and  auxiliary  plant.  Additional  steam  boilers  will  also  be 
required.  Owing  to  the  exigencies  of  the  war,  no  extensions  were 
allowed  to  the  existing  system  except  a  certain  necessary  amount 
of  cable  work,  with  the  result  that  the  margin  of  reserve,  particu- 
larly of  boiler  plant,  had  been  seriously  encroached  upon.  The 
demands  show  no  signs  of  abating.  The  present  scheme  will  only 
meet  the  immediate  requirements  of  the  district.  It  is  felt  that 
there  are  good  grounds  for  considering  the  possible  water-power 
schemes  in  connection  with  Dundee  if  the  Government  could  assist 
during  the  earlier  stages. 

Dublin.— Mat-Day  Stoppage. — On  a  complete  stoppage 

of  work  in  this  area  on  May  1st,  in  celebration  of  Labour  Day.  the 
Corporation  power  station  at  the  Pigeon  House  ran  as  on  Sundays, 
so  that  no  electric  power  supply  was  available  for  carrying  on 
industries,  but  electricity  for  household  and  street  lighting  was 
supplied.     The  tramway  system  was  suspended  for  the  day. 

Ealing. —  Fire. — A  fire  occurred  early  on  Friday  morning, 
last  week,  at  t|je  electricity  department's  generating  station  at 
Dean  Gardens.  Part  of  the  plant  had  become  ignited  owing  to 
overheating,  but  the  fire  was  quickly  suppressed. 

Folkestone. — Proposed  Price  Increase.— At  a  meeting 
of  the  T.C,  a  letter  from  the  Folkestone  Electricity  Co.  was  read 
regarding  its  intention  to  increase  the  price  of  electricity  from  7d. 
to  8d.  per  unit,  and  stating  that  if  the  Council  still  vrithheld  its 
sanction  it  would  have  to  take  steps  to  enforce  its  decision.  The 
town  clerk  explained  that  there  was  a  contract  between  the 
Council  and  the  company  that  the  latter  should  not  be  allowed  to 
charge  more  than  7d.  per  unit. 

Fuel  Control. — The  whole  question  of  the  control  of  coal 
is  being  investigated  by  the  B.  of  T.  The  Coal  Controller  ia  con- 
sidering the  modification  of  fuel  control,  so  far  as  electricity  and 
gas  supplies  are  concerned.  It  is  expected  that  the  control  will  be 
continued  for  at  least  another  year,  but  on  July  Ist  certain  modifi- 
cation in  regard  to  gas,  electric  heating,  and  coal  will  be 
introduced. 

The  pre.«ent  Order  expires  in  June  next. 

The  B.  of  T.  notifies  that  it  does  not  now  consider  it  necessary 
to  limit  the  discretion  of  local  authorities  in  regard  to  the  con- 
sumption of  gas  and  electricity  for  public  lighting. 

Halifax. — Torks.  Centre  I.M.E.A.— The  Electricity 
Sub-Committee  has  consented  to  the  electrical  engineer  acting  as 
secretary  and  treasurer  to  the  Yorks.  Centre  I.M.E.A. 

New  Cables.— The  B.C.  is  recommended  to  authorise  the 
expenditure  of  £4,60-1  for  about  1, 620  yards  of  D.c.  feeder  cable 
and  pilot  cable  from  the  Electricity  Works  to  Heath  Junction. 
Tie  Sub-Committee  has  authorised  mains  extensions,  costing 
£255,  including  one  to  Salterhebble  U.M.  Chapel,  subject  to  agree- 
ments as  to  part  payments. 

Loan  Application.— The  Committee  has  decided  to  apply  to 
the  L.G.B.  for  sanction  to  borrow  £3.000  for  electric  motors, 
£3.000  for  transformers,  and  £10,000  for  mains. 


Hatfield.— Proposed   E.L.   Supply.— The  K.D.C.  has 

ascertained  that  in  the  district  only  nine  persons  and  firms  out  of 
44,  have  written  to  desire  a  supply  of  electricity  for  power  and 
lighting.  The  Council  has  decided  to  forward  particulars  to  the 
North  Metropolitan  E.L.  Co.,  who  had  been  asked  to  extend  their 
mains  to  the  district. 

Hastings. — Proposed  Loan. — The-  T.C.  has  applied 
for  a  loan  of  £13.7ly  for  new  work  in  connection  with  the  E.L. 
undertaking,  and  £6,000  for  mains. 

Heywood. — Year's  Working. — The  Corporation  Elec- 
tricity Committee  reports  a  loss  for  the  past  year  of  £2a0,  as 
against  a  loss  of  £741  the  previous  year. 

Huddersfield.  —  Wages.  —  The    following    negotiations 

between  the  Corporation  Wages  Committee  and  representatives  of 
the  workmen  of  the  electricity  and  gas  departments,  it  was  agreed 
that  double  time  for  Sunday  work,  instead  of  the  existing  time  and 
a  half,  should  be  paid  as  from  April  Ist  until  such  time  as  a 
national  award  is  made,  the  men  agreeing  to  accept  such  award 
when  it  is  made. 

Keighley. — Loan  Application.— The  T.C.  has  approved 

the  Electricity  Committee's  proposal  to  apply  to  the  L.G.B.  for 
power  to  borrow  £72,773  to  meet  expenditure  already  incurred 
(£39  773),  and  estimated  to  be  required  during  the  next  two  years 
(£33,000).  in  the  electricity  department.  It  was  stated  that  the 
Committee  had  at  present  applications  for  additional  power 
amounting  to  l,tiOO  HP.,  and,  on  the  present  load,  four  of  the  five 
boilers  are  kept  steaming  at  full  capacity.  It  was  recommended 
that  an  additional  water-tube  boiler  be  installed,  capable  of 
evaporating  35.000  lb.  per  hour,  and  that  certain  extensions  and 
alterations  to  the  buildings  be  made. 

Kidderminster.  —  Power    Supply.— In    reply    to    the 

criticisms  passed  at  a  meeting  of  the  local  Chamber  Of  Commerce 
as  to  the  shortage  and  unreliability  of  the  electric  power  in  the 
borough,  the  Shropshire.  Worcestershire,  and  Staffordshire  Electric 
Power  Co.  has  informed  the  Chamber  that  the  company  was  dis- 
mantling turbine  plant  and  boilers  of  large  capacity  for  imme- 
diate transference  to  the  Kidderminster  power  station,  and 
everything  was  being  done  to  expedite  the  work  and  give  to  the 
borough  largely  increased  power. 

Lancaster.— Proposed  New  Plant. — A  deputation  has 

been  appointed  to  report  on  the  production  of  electricity  with  up- 
to-date  plant,  and,  if  necessary,  to  inspect  plant  at  other  towns. 
There  is  also  a  suggestion  regarding  the  production  of  electricity 
from  the  River  Lune. 

Llandyssil  (Cardiganshire).— Proposed  E.L.  Supply.— 

It  is  reported  that  Mr.  Isaac  Thomas  has  acquired  property  in  the 
town  with  a  view  to  the  establishment  of  E.L.  works. 

Leicester. — New  Plant. — The  Tramways  and  Elec" 
tricity  Committee  has  recommended  the  T.C.  to  erect  a  transformer 
house  containing  two  1,00ii-kw.  rotary  converters,  at  an  estimated 
cost  of  £18,000.  The  tender  of  Messrs.  Dick,  Kerr  A:  Co.  for  the 
plant  was  accepted  in  February  last. 

London. — Stepney. — Loan. — The  Finance  Committee 
reports  having  received  a  reference  from  the  Electric  Supply  Com- 
mittee upon  the  question  of  taking  up  loans  for  refunding  money 
expended  by  consumers  during  the  war  for  connecting  their 
premises  to  the  Council's  mains.  The  Electric  Supply  Committee 
states  that  up  to  date  £3,800  has  been  expended  on  house  services, 
and  £2,250  on  meters,  kc.  and  in  order  to  provide  capital  for  the 
future,  recommends  the  Council  to  take  up  a  loan  of  £10,000  in 
respect  of  house  services,  and  £7,500  for  meters.  The  Finance 
Committee  recommends  that  application  be  made  to  the  L.C.C.  for 
sanction  to  borrow  the  above  amounts. 

Ludlow. — Prov.  Order. — The  K.D.C.  has  received  an 
intimation  from  the  gas  company  that  the  company  intended  to 
make  an  application  under  the  Electric  Lighting  Act  for  an  order 
to  supply  electricity  to  Craven  Arms. 

Nelson. — Year's  Working. — There  was  a  loss  of 
£1,147  on  the  electricity  undertaking,  attributed  to  the  increased 
cost  of  material  and  labour,  restrictions  on  lighting,  and  the 
running  of  the  light  railways.  There  was  a  profit  on  the  tram- 
ways of  £705. 

New  Zealand. — Hydro-Electric  Scheme. — New  Ply- 
mouth    B.C.    proposes    to    borrow     £40,000    for    hydro-electric 

extensions. 

The  Waingawa  Meat  Co.  estimates  its  firing  costs  at  £  1 7,000  per 
annum,  plus  the  cost  of  handling  and  storage  of  8,000  tons  of  coal, 
of  which  5,000  tons  is  used  for  electric  power  purpose?,  costing 
£10,K25  per  annum.  It  is  considered  that  by  utilising  the  water 
power  of  the  district  that  the  cost  would  be  eventually  reduced  by 
one  half  or  less  when  the  whole  of  Wair.ipapa  was  connected  up. 

E.L.  Scheme.— The  engineer  (Mr.  G.  T.  Wilson)  has  recom- 
mended an  a.c.  supply  for  the  whole  of  the  Hamilton,  Claudelands, 
Hamilton  East,  and  Frankston,  N.Z..  as  this  would  place  the  elec- 
trical undertaking  on  a  sound  basis  when  the  hydro-electric  scheme 
eventuated.  He  considered  that  by  going  into  the  matter  now  the 
Council  would  hasten  the  Hora  Hora  scheme  being  made  avaOable 
for  local  bodifs. — Tenders. 

Peterborough. — Expert  Advice. — The  T.C.  has  decided 

to  obtain  expert  advice  on  the  suggested  development  of  the  elec- 
tricity works,  which  proposes  capital  expenditure  of  £100,000  or 
mors. 
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Pboposed  Estessions. — A  report  has  been  presented  by  Mr. 
T.  Rowland,  tie  actinff  city  en^rineer,  in  which  he  questions 
whether  it  is  worth  while  expending  large  sums  on  the  present 
plant.  He  considers  the  time  is  ripe  for  remodelUntr  the  generating 
plant  and  providing  h.t.  transmission.  The  expenditure  may 
amount  to  £100,000  or  more. 

Ripon. — Peov.  Order. — The  City  Council  has  adopted 
the  E.L.  Committee's  recommendation  to  apply  for  a  prov.  order 
for  the  supply  of  electricity  next  September. 

Rochdale. — Bulk    Sdpply. — The    Town    Council,  has 

approved  the  agreements  for  the  supply  of  electricity  in  bulk  to 
the  Committee  to  meet  the  big  demands.  At  the  Town  Council 
meeting  last  week.  Alderman  Walker  referred  to  the  recent 
decision  to  apply  for  sanction  to  borrow  £  OS, 500  for  the  elec- 
tricity undertaking,  and  outlined  the  scheme.  The  output  of  the 
works,  after  18  years'  working,  had  reached  an  approximate  total 
of  IC  million  units  per  year.  It  was  expected  that  the  output  for 
the  D.R.  Cotton  MUls  in  the  next  two  years  would  alone  exceed 
20  million  unite,  and  a  still  further  increase  by  other  firms  of 
7  million  units  was  expected.  With  such  large  demands  the 
Committee  had  considered  the  extension  of  the  present  station,  but 
it  could  not  recommend  that  course,  whilst  the  erection  of  a  new 
power  station  would  involve  capital  expenditure  of  £-100,000,  and 
could  not  be  completed  in  time.  It  had,  therefore,  decided  in 
favour  of  a  bulk  supply  from  an  adjoining  authority.  Oldham 
and  Bury  Corporations  were  asked  to  submit  estimates,  and  later 
the  Lancashire  Electric  Power  Co.,  and  the  Manchester  Corpora- 
tion. Manchester  would  not  be  able  to  supply  for  some  2i  years, 
and  the  Corporation  had  accepted  the  tender  of  the  Lancashire 
Power  Co.  The  terms  were  very  reasonable,  and  would  not 
handicap  local  consumers.  The  Power  Co.  would  be  responsible 
for  all  expenditure  on  plant,  mains.  i;c.,  outside  the  Rochdale 
boundary,  expenditure  in  the  borough  being  Incurred  by  the 
Corporation.  It  was  mainly  this  for  which  the  loan  was  required, 
and  the  L.6.B.  had  intimated  that  an  inquiry  might  not  be 
necessary.  The  agreement  with  the  Power  Co.  would  be  for  10 
years,  and  it  would  contain  clauses  to  cover  any  increase  or 
decrease  in  the  cost  of  labour.  The  Corporation's  offer  to  the 
D.K.  Mills  had  been  accepted,  and  it  was  also  for  a  period  of  10 
years.  The  Committee  would  be  prepared  to  consider  the  question 
of  the  renewal  of  the  contract  at  the  end  of  six  years.  The  D.R. 
Mills  Co.  would  require  the  fuU  load  of  8,000  KW.  by  about  July, 
1920. 

Shanghai. — New  Plant. — The  municipality  is  endea- 
vouring to  get  the  two  2,000-KW.  A.E.G.  turbo-alternators,  which 
have  given  considerable  trouble  in  the  past,  repaired  in  Japan,  after 
■which  they  will  be  used  as  stand-bys.  Another  18.OU0-EW.  G.E.C. 
unit  has  been  ordered,  and  four  boilers,  each  of  80,000  lb.  per  hour 
capacity,  are  to  be  ordered.  It  is  expected  that  the  capacity  of  the 
plant  will  reach  103.U00  KW.  by  1924. 

South  Wales. — Thkeatexed   Strike. — The  stokers  at 

the  South  Wales  Electric  Distribution  Co.'s  power  station  at  Tre- 
forest  claim  to  come  under  the  Sankey  Award,  and  threatened  to 
strike  on  Monday  unless  the  claim  is  granted  by  the  company. — 
S.W.  Diilij  Sewi. 

Stoke-on-Trent. — Xatioxal  Electricity  Sopply. — It 

has  been  decided  to  oppose  the  Walsall  Corporation  (Extension  of 
Electricity  Powers)  BUI,  which  seeks  powers  to  supply  electrical 
energy  in  the  Cannock  and  other  areas. 

-  'Extensions. — Five  tenders  for  building  extensions  at  the  central 
power  house  were  considered  by  the  B.S.  Committee,  and  that  of 
Mr.  T.  Godwin,  amounting  to  £13,C59,  was  accepted  and  a  contract 
entered  into.  The  tender  of  the  Stirling  Boiler  Co.,  Ltd.,  amount- 
ing to  £29,000,  has  been  accepted,  and  the  necessary  contract 
entered  into  for  the  extension  of  three  water-tube  boilers. 

Stbeet  Lighting. — Following  a  report  by  the  borough  sur- 
veyor on  the  percentage  of  pre-war  lighting  now  reinstated  in  the 
borough,  it  was  recommended  that  the  50  per  cent,  basis  for  street 
lighting  be  not  exceeded  at  the  present  time,  except  in  the  case  of 
Ughting  by  electricity. 

Wallasey. — L.G.B.  Application. — The  Electricity  Com- 
mittee has  decided  to  recommend  that  application  be  made  to  the 
L.G.B.  for  sanction  to  borrow  £11,300  for  the  extension  of  the 
electricity  station,  including  mains  required  during  the  next  three 
years. 

Watford. — Loan  Sanction. — The  U.D.C.  has  received 
sanction  for  loans  amounting  to  £19,550  for  E.L.  purposes. 

York.— I-OAN  Sanction. — The  T.C.  has  obtained  sanction 

for  loans  of  £10,685  for  mains  and  £4,315  for  services,  sub-station, 
and  transformers. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birmingham. — New  Track. — A  new  form  of  tramway 
track  was  submitted  to  a  town  meeting  last  week  in  connection 
with  a  Bill  being  promoted  in  Parliament.  Rails  carried  on  a 
sleeper  track  are  proposed  as  a  feature  of  great  ring  roads  which 
are  being  designed  as  part  of  the  town  planning  schemes.  The 
track  will  occupy  the  middle  of  the  thoroughfare,  but  it  will  be 
higher  than  the  rest  of  the  roadway  and  have  appointed  crossing 
places.    The. scheme  was  approved. 


Blackpool. — Additional    TRAiiCARS. — The    Tramways 

Committee  has  decided  to  purchase  sii  second-hand  tramcars  from 
the  London  United  Tramways  Co. 

Bradford.  —  Permanentway   Reconstruction.  —  The 

Tramways  Committee  is  putting  in  hand,  at  once,  certain  recon- 
struction of  lines  and  roadways,  and  is  also  resuming  work  in  con- 
nection with  the  extension  of  the  Thornbury  depot,  held  up  during 
the  war,  so  as  to  help  to  provide  work  for  the  unemployed. 

Bnry_ — Year's  Workikg. — It  was  reported  to  the 
T.C.  that  on  the  Bury  sections  of  the  tramways  there  had  been  a 
profit  of  £8.277  during  the  past  year,  and  on  the  Radcliffe  sections 
a  profit  of  about  £500.  Wages  during  the  year  had  increased  by 
£10,168.  The  gross  traffic  receipts  showed  an  increase  of  £20,300. 
Bacup  Corporation  is  to  send  a  deputation  to  the  L.  i:  T.  Railway 
Co.,  pressing  for  better  railway  facilities  for  the  town.  Electrifi- 
cation of  the  line  to  Bacup  and  a  better  service  are  chiefly  desired. 
The  company  is  also  to  be  asked  to  establish  a  service  of  circular 
trips  for  motor  tramways  between  Bury,  Bacup,  and  Rochdale. 

Continental. — Portigal. — The  daily  Press  reports  that 
the  strike  of  the  electric  tramway  employes  still  continues. 
Glasgow. — Maintenance  and  Renewals.  —  A  Special 

Committee  of  the  T.C.  has  recommended  that  work  in  connection 
with  the  maintenance  of  the  tramway  track  and  cars  be  proceeded 
■with  as  fast  as  possible,  but  that  further  extensions  be  delayed 
until  repairs  on  the  existing  lines  are  completed.  The  Committee 
has  also  recommended  that  one  mile  of  single  track  be  treated  with 
the  rail-hardening  process  in  situ  by  Messrs.  Scholey  i:  Co. 

Golcar. — Proposed  Motor-'Bi's  and  Tr-vii-way  Sertice. 

— The  U.D.C.  has  decided  that  negotiations  be  re-opened  with  the 
Daimler  Co..  Ltd.,  the  Yorkshire  (Woollen  District)  Electric  Tram- 
ways Co.,  Clayton  &  Co.,  Ltd.,  Messrs.  Tilling.  Stevens.  Thorneycroft 
and  Co  ,  Ltd.,  and  the  Huddersfield  Corporation  respecting  the 
provision  of  motor-buses  and  tramways  for  the  district. 

Halifax. — Tra:*icar  Tires. — The  tramway  engineer 
has  been  authorised  to  purchase  25  tramcar  tires  from  John 
Brown  &  Co.,  Ltd.,  Sheffield,  at  the  price  of  £45  per  ton,  and  a 
similar  number  at  the  same  price  from  BroTvn,  Bayleya  Steel 
Works.  Ltd.,  Sheffield. 

Depot  Extension.  —  The  tramways  engineer  has  been  in- 
structed to  prepare  plans  and  estimates  required  for  the  exten- 
sion of  the  Skircoat  tramway  depot. 

Haslingden. — Bulk  Supply. — As  the  result  of  a  con- 
ference between  the  Accrington,  Rawtenstall.  and  Haslingden 
T.C.s  regarding  the  supply  of  electricity  in  bulk  to  the  latter 
authority,  satisfactory  terms  have  been  arranged. 

Hnll. — Wages.  —The  Tramways  Committee  has  acceded 

to  the  request  of  the  car  depot  nightmen  engaged  on  general  repairs 
and  maintenance  that  their  working  hours  be  considered,  and  that 
they  be  placed  on  the  same  footing  as  the  men  doing  the  same  class 
of  work  during  the  day — i.e.,  47  hours  per  week,  with  extra  pay  for 
overtime — and  that  any  overtime  worked  since  January  1st  last, 
when  the  alteration  was  made  to  the  hours  of  the  day  men.  should 
be  paid  for. 

Lanarkshire. — Strike. — Developments    are    announced 

by  the  daily  Press  in  connection  with  the  tramway  employes'  strike 
in  Lanarkshire  now  entering  upon  its  third  week.  The  Miners' 
Union  has  called  upon  all  miners  in  the  county  to  abstain  from 
using  the  cars,  and  representations  are  to  be  made  to  the  B.  of  T., 
and  to  the  local  authorities  to  take  over  the  system  as  a  going 
concern.  The  Miners'  Executive  has  been  guaranteed  substantial 
backing  in  its  appeal  to  the  B.  of  T.  The  tramway  company  is 
endeavouring  to  maintain  the  service  with  imported  labour.  It  has 
20  cars  on  the  system,  and  claims  that  all  routes  are  being  served. 
The  "  blacklegs  "  complain  that  housing  accommodation  cannot  be 
found,  and  that  landladies  decline  to  give  lodgings  to  imported 
labour.  The  company's  solicitors  have  published  an  advertisement 
offering  a  reward  of  £10  to  those  who  furnish  information  of 
specific  threats  by  Union  officials,  or  others,  to  the  new  employes 
of  the  company. 

Leeds. — Conductresses. — Tramway  conductresses  have 
now  all  been  replaced  by  demobilised  soldiers.  Since  1916  1,500 
girls  have  been  employed  in  this  capacity,  and  as  cleaners  and 
armature  winders. 

London. — Traffic  Congestion. — London  Members  of 

Parliament  are  taking  up  the  whole  question  of  traffic  in  London — 
tubes,  tramways,  and  'buses— and  also  the  question  of  faies.  The 
view  is  taken  that  the  present  acute  congestion  is  a  passing 
phase,  but  the  need  of  greater  facilities  for  dealing  with  a 
big  permanent  increase  in  traffic  is  regarded  as  imperative.  The 
oonstruction  of  more  underground  railways  will,  it  is  understood, 
be  urged. 

At  a  meeting  on  Monday  last,  Mr.  F.  Pick,  representing  the 
electric  railways  and  motor-bus  services,  delivered  a  statement 
regarding  the  profits  and  expenses  of  the  undertakings  during  the 
war.  the  reasons  why  the  fares  had  been  increased,  and  the  arrange- 
ments that  were  bein,g  made  to  improve  transportation  facilities. 
The  meeting  afterwards  adopted  a  resolution  calling  on  the 
(Jovernment  to  appoint  a  Select  Committee  to  consider  what  could 
be  done  to  relieve  the  congestion  of  traffic.  Mr.  pick  stated  that 
between  1914  and  1918  the  traffic  increased  by  92  mUlion  passengers 
a  year  ;  owing  to  the  decreased  number  of  omnibuses  available,  the 
railways  carried  152  mUlion  passengers  more  in  191S  than  in  1914 
— an  increase  of  69  per  cent.  The  traffic  of  London  had  increased 
abnormally  during    he  war.    The  tube  railways  had  been  unableti 
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rauew  their  roUlag  stook,  and  the  number  of  oars  available  had 
diminished.  The  company  had  works  in  hand  that  wonld  cost 
i!3,650,0OO  ;  the  cost  of  one  mile  oL  tube  railwav,  fully  equipped, 
was  £1,000,000.  It  had  built  up  a  reserve  fund'of  £1,904,000  to 
replace  the  existinjf  fleet  of  buses,  the  averasc  life  of  an  omnibus 
beinjr  five  years  ;  the  normal  cost  would  be  £1.000  per  bus.  The 
average  dividend  paid  on  all  the  company's  stock  was  H'lU  per  cent. 
At  present  40  trains  per  hour  were  run  on  the  District  Railway — 
the  maximum  possible.  The  total  number  of  passengers  carried  in 
1918  was  901  millions.  The  fares  on  the  railways  have  been  raised 
by  33J  per  cent,  durine  the  past  six  years. 

Increased  Traix  Facilities.— From  Monday  last  the  District 
Railway  was  to  have  resumed  runninsr  through  trains  between 
Ealing.  Acton  Town,  and  Southend. 

Commencing  Jlonday  last  the  Metropolitan  train  service  on  the 
Willesden.  Harrow,  and  Uxbridge  lines  was  to  have  been  increased 
between  10  a.m.  and  4  p.m. 

Increased  train  facilities  will  also  be  provided  on  the  District 
Railway  on  Sundays  to  Kew  Gardens  and  Richmond. 

On  the  Hampstead  line  there  will  be  a  five-minute  service 
between  Charing  Cross  and  Golders  Green,  and  Charing  Cross  and 
Highgate,  between  10  a.m.  and  1  p.m.  This  will  provide  a 
2i-minute  service  between  Charing  Cross  and  Camden  Town. 

On  the  Bakerloo  the  quarter-hourly  service  between  the 
Elephant  and  Castle  and  Watford  will  be  reinstated.  Additional 
theatre  trains  wUl  be  run. 

Stepney. — The  Finance  Committee  reported  that  the  resolution 
containing  the  Council's  consent  to  the  proposed  extension  of  the 
L.C.C.  tramways  to  Aldgate  Station  and  the  Council's  recommenda- 
tion that  an  extension  of  the  tramways  down  Mansell  Street  to 
the  Tower  Hill  area,  returning  by  way  of  the  Minories,  had  been 
received  by  the  County  Council,  and  in  reply  it  was  intimated 
that  the  suggestion  would  receive  careful  consideration  in  con- 
nection with  the  preparation  of  further  tramway  proposals. 

BURDETT  Road  Electrification.— An  informal  conference 
with  the  L.C.C.  was  held  recently  on  the  condition  of  the  carriage- 
way in  the  Burdett  Road  and  the  question  of  electrification  from 
West  India  Docks  to  Cassland  Road.  As  a  result,  the  L.C.C. 
intimates  that  that  the  Highways  Committee  of  the  L.C.C. 
considers  that  any  proposal  for  electrifying  this  route  must 
provide  for  the  overhead  system,  which  has  already  been  agreed 
upon  by  neighbouring  B.C.  a,  and  inquiring  if  the  local  Council 
would  now  be  prepared  to  agree  to  the  use  of  this  system,  and 
pointing  out  that  the  Council  had  since  June  24th,  1903,  con- 
sistently refused  to  sanction  the  use  of  the  overhead  system.  After 
further  consideration,  the  Works  Committee  of  the  B.C.  recom- 
m  n  led  that  the  L.C.C.  be  informed  that  the  Council  does  not  see 
its  way  to  the  use  of  the  overhead  system  on  the  portion  of  the 
route  in  question. 

Owing  to  the  high  tide  in  the  Thames,  on  Sunday  night,  at  Kew 
Bridge,  the  North  London  Railway  line,  which  is  in  a  cutting 
below  the  level  of  the  river,  was  flooded  for  about  an  hour.  The 
electricity  had  to  be  cut  off,  and  the  Acton  and  Kew  trains  could 
only  just  reach  the  London  end  of  the  platform. 

Newcastle-upon-Tyne. — Year's  Working. — The  report 
for  the  year  ended  March  31st.  1918,  shows  that  the  revenue 
amounted  to  £418,028,  compared  with  £35(3,534,  the  traffic  revenues 
having  been  £409,114  and  £346,334  respectively.  Working  ex- 
penses had  gone  up  from  £203.299  to  £248.394,  and  the  gross  profit 
was  £169,634.  against  £148.235.  The  balance  left  in  the  reserve 
and  renewals  fund  was  £155,251,  against  £105,894. 

Street  Accidents. — Last  year,  according  to  Home  Office 
figures  issued  last  week,  262  people  were  kUled  and  7,294 
injured  in  tramway  street  accidents  in  the  British  Isles.  For  London 
the  figures  were  57  killed  and  2,817  injured. 

The  Transport  Bill.— Omnibus  Routes. — In  the  House 

of  Commons  Committee  on  the  Transport  Bill,  on  Tuesday,  an 
amendment  was  agreed  to,  providing  that  where  a  licensing  autho- 
rity refused  to  grant  a  licence  for  a  new  omnibus  route  or  im- 
posed conditions,  the  applicant  should  have  the  right  of  appeal 
to  the  Ministry  of  Ways  and  Communications,  which  should  have 
power  to  make  an  order. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Aerograms. — In  a   lecture,  on    April   30th,   before   the 

Industrial  Reconstruction  Council,  on  "  The  Aeroplane  in  Industrial 
Development."  Mr.  Holt  Thomas  gave  some  details  of  a  projected 
scheme  of  communication  which  combined  the  telephoneortele?raph 
with  the  aeroplane.  Messages  sent  by  the  system  would  be  described 
as  aerograms.  The  general  idea  was  to  telephone  or  telegraph  a 
message  to  the  aerodrome,  where  it  would  be  taken  down  in  short- 
hand, carried,  say,  to  France  in  a  plane,  and  forwarded  there  to  its 
destination.  Such  a  system  would  be  invaluable  for  dealing  with 
long  Press  cables.  A  message  of  3.000  words  between  Paris  and 
London  could  be  delivered  by  aeroplane  long  before  it  had  got 
across  the  cable.  Moreover,  the  aeroplane  would  probably  be 
carrying  millions  of  words  and  other  things  as  well  at  the  same 
time.  The  economy  in  labour  by  the  use  of  such  a  method  would 
be  enormous.  The  public  wonld  have  to  pay  for  speed  in  the 
aerial  mail. — The  Times. 

Australia. — Mr.    E.    T.    Fisk,    managing    director    of 
Amalgamated  Wireless  (Australasia),  Ltd.,  in  the  course  of  a  state- 


ment oonoerning'the  offer  made  by  the  Marconi  Co.  to  establish  a 
direct  wireless  service  between  Great  Britain  and  Australia,  stated 
that  the  cost  of  erecting  the  necessary  high-power  stations  in 
England  and  Australia  would  probably  amount  to  something  like 
£100,000,  and  the  Marconi  Co.  was  prepared,  at  its  own  expense 
and  risk,  to  do  that.  The  company  did  not  ask  for  any  monopoly 
of  trans-oceanio  wireless  communication,  and  its  proposals  consisted 
merely  of  an  offer  to  provide  valuable  service  and  to  send  and 
receive  messages  at  the  outset  for  one-third  less  than  the  existing 
cable  rates.  The  only  concession  nsked  for  by  the  company  was  that 
its  terminal  wireless  station  should  be  connected  with  the  inland 
telegraph  system,  so  that  the  messages  could  be  promptly  dispatched 
over  the  Post  Office  lines  to  and  from  all  parts  of  Australia,  and 
that  the  necessary  permission  be  given  to  erect  a  station.  The 
company  undertook  to  hand  over  the  station,  if  required,  imme- 
diately upon  the  outbreak  of  war. 

Cable  Delays. — Cable  conditions  are  seriously  affecting 
British  commerce  in  the  Far  East,  says  the  Time.i.  Ordinary  tele- 
grams are  taking  from  10  to  14  days  to  reach  their  destinations, 
and  the  privilege  of  being  able  to  send  urgent  messages  operates 
only  from  China,  and  not  from  Britain.  Meanwhile  cables  to 
America  are  getting  through  in  two  days — ironically  enough, 
ria  Australia  and  Canada. 

Duplex  Wireless. — Mr.  E.  F.  W.  Ale.xanderson,  of  the 
General  Electric  Co.,  Schenectady,  N.Y.,  on  April  2nd,  delivered  a 
highly  important  technical  paper  before  the  Institute  of  Radio 
Engineers.  New  York,  describing  interesting  results  relative  to 
duplex  radio  telegraph  and  radio  telephone  operation,  together 
with  highly  selective  and  stray-reducing  receivers.  The  title  of 
the  paper  is  "Simultaneous  Sending  and  Receiving."  — 
T.  and  T.  Age. 

Japan. — An  exchange  to  connect  ■wireless  and  wire  tele- 
phones was  established  in  Kobe,  Japan,  at  the  beginning  of  the 
year  by  the  Government  Department  of  Communications,  states 
}Mrelpgs  Age.  A  wireless  tower,  180  ft.  high,  is  now  being  erected 
in  front  of  the  largest  of  the  Kobe  telephone  exchanges.  Wireless 
telephone  messages  from  vessels  within  100  miles  of  the  South 
Japan  port  will  be  connected  by  central  operators  with  the  tele- 
phones of  subscribers  in  Kobe,  Osake,  Kyoto,  and  neighbouring 
cities,  thus  serving  the  most  densely  populated  section  In  Japan. 

London-Paris  Wires. — Preparatory  to  the  calling  of  the 
Peace  Conference,  the  British  Government  laid  10  private  tele- 
phone lines  between  Paris  and  London,  including  cables  under  the 
Channel,  not  touching  the  system  owned  by  the  French  Govern- 
ment at  any  point.  All  wires  and  cables  are  covered  with  lead, 
preventing  tapping. — Telephone  Engineer. 

New  Zealand. — Press  and  telegraph  censoring  ceased  as 
from  May  2nd. 

Snowstorm  Damage. — Interesting  figures  regarding 
snowstorm  damage  to  telephone  lines  in  the  South  Lancashire  district 
on  January  4th,  are  given  in  the  P.O.  Electrical  Engineers'  Jvurtuil. 
Manchester  telephone  district  comprises  39  exchange  areas, 
including  trunk  and  local  lines.  The  overhead  mileages  are  : — 
Main  lines.  9,172  ;  local  lines,  22,639  miles.  Trunk  routes  nearly 
all  carry  between  50  and  60  wires  ;  many  local  routes  carry  over 
100  wires,  and  some  over  150.  The  snow  froze  on  the  wires  as  it 
fell,  to  an  estimated  diameter  of  2  in.,  and  some  of  the  heavy  lines 
were  entirely  wrecked.  There  are  about  25  500  exchange  lines  and 
external  extensions  in  the  district.  Of  these,  12,849  were  listed  as 
faulty  on  January  6th,  and  on  March  loth  the  number  had 
increased  to  25,037.  By  the  latter  date,  22  688  faults  had  been 
cleared,  leaving  a  balance  of  2,949  outstanding.  The  maximum 
listed  at  one  time  was  14.782.  At  one  time  there  were  over  5,700 
subscribers'  line  faults  in  the  Manchester  City  area,  also  250 
junction  faults,  and  1,600  of  the  2,000  private  wires  were 
interrupted.  On  the  evening  of  January  11th,  the  Manchester 
Corporation  power  mains  broke  down,  and  burned  through  two 
cables  carrying  about  500  subscribers'  lines.  The  list  of  damage 
was  as  follows  : — Number  of  poles  broken,  120  ;  down,  160 ; 
deflected,  4,954.  Roof  standards  damaged.  3  ;  stays  broken  or 
down,  6.632.  Length  of  wire  to  be  re-erected,  8,700  ;  regulated, 
7,900  miles.  With  the  exception  of  slight  damage  in  the  Lymm 
Exchange  area,  the  whole  of  the  Liverpool  telephone  exchange 
area  escaped. 

The  Telegraph  and  Telephone  Services. — At  the  annual 

dinner  of  the  Newspaper  Society  on  Tuesday  last,  the  Postmaster- 
General  stated  that  additional  underground  cables  were  to  be  laid 
for  both  telegraphs  and  telephones,  and  between  six  and  seven 
millions  would  be  spent  this  year  on  the  improvement  of  the  ser- 
vices. The  number  of  Government  telegrams  dealt  with  had 
increased  from  44,000  in  February,  1914,  to  875,000  in  February, 
1919,  and  private  messages  had  increased  by  10  per  cent. 

The  Postmaster-General  stated  in  the  House  of  Commons  that  the 
numbers  of  Government  telegrams  in  the  first  quarters  of  the  years 
1914,  1918,  and  1919,  were  145,856.  2,624,599,  and  2,687,807 
respect  vely. 

The  Postmaster- General  is  to  be  asked  if  he  can  arrange  for  the 
carriage    of    telegrams  to  Paris   by  the  ordinary   daily  train,  by 
which  they  would  reach  Paris  in  10  hours,  and  might  be  delivered 
at  once  without  the  delay  of  two,  three,  and  even  four  days  which  > 
takes  place  now  when  they  are  telegraphed  over  by  wire. 

U.S.  Cables.  —  Mr.  Burleson,  Postmaster-General, 
announced,  on  April  29th,  that  the  cables  which  the  Government 
took  over  shortly  aiter  the  armistice  was  signed  would  be  returned 
to  their  owners  not  later  than  May  10th.     Telegraph  and  telephoni 
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wires  would  be  returned  to  their  owners  "  as  soon  ,13  legislation 
oould  be  obtained  from  Congress  safeguarding;  the  interests  of 
owners." 

A  powerful  new  wireless  equipment,  the  nature  of  which  is  a 
secret,  was  used  on  the  recent  trial  flights  of  American  seaplanes 
preparatory  to  the  trans-Atlantic  flight,  says  The  'J'lmes. 

Wireless  lek-phones  are  to  be  used  by  the  fire  patrols  in  the 
national  forests  of  the  United  States. 

Wireless  Weather. — An  Admiralty    uotiee  tu   mariners 

in  the  LoniU<ii  Uazette  gives  particulars  regarding  the  system  of 
collecting  meteorological  data  from  vessels  at  sea  in  all  parts  of 
the  world,  by  wireless  telegraphy,  by  means  of  wliich  it  is  hoped 
that  accurate  forecasting  of  the  weather  will  be  greatly  facilitated. 
Endeavours  are  being  made  to  secure  international  agreement  on 
methods  of  procedure  ;  in  the  meantime  the  British  Meteorological 
Office  is  developing  the  scheme. 


CONTRACTS  OPEN  AND  CLOSED. 

(TVie  date  giien  in  parentheses  at  the  end  of  the  paragraph  indicate! 
the  issue  of  the  ELECTRICAL  REVIEW  in  which  the  "  Official 
Niitice  "  appeared.) 

OPEN. 

Anstralia. — Brisbane. — June  isth.  Brisbane  City  Elec- 
tric Light  Co.  Supply  of  rotary  converters  (specification  10s.  6d.) 
from  the  offices  of  the  company  at  Brisbane. — TiiuU/rx. 

Sydney.— June  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  HaU,  Sydney.* 

June  23rd. — Municipal  Council.  One  60-ton  electrically-driven 
overhead  travelling  crane.  Electric  Lighting  Department.  Town 
HaU,  Sydney. 

London.  —  L.C.C. —  May     l:.'th.     5,000    driving  -  wheel 

tires,  and  3,500  trailing- wheel  tires  for  electric  tramways.     General 
Manager.  L.C.C.  Tramways,  23,  Belvedere  Road,  Lambeth,  S.E. 

Lambeth. — May  20th.  B.  of  G.  One  electrically-driven  hydro- 
extractor.     Boardroom,  Brook  Street,  Kennington  Road,  S.E. 

Manchester. — May  I'lst.  Electricity  Committee.  Wet 
air  filter  for  the  Stuart  Street  station.     (May  2nd.) 

Natal. — May  I'Otli.  Corporation.  \i  mile.s  steel  girder 
rails  (.95  lb.  per  yd.)  with  fishplates,  bolts  and  nuts,  and  4.300  tie 
bars,  and  l,oOO  copper  rail  bonds  and  300  cross  bonds.  Webster. 
Steel  &  Co.,  Agents  to  the  Durban  Corporation,  5,  East  India 
Avenue,  E.C. 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  S  Intelligence),  London. 


CL05ED, 

Australia. — P.M.G.'s  Department,  Victoria  : — 

Tek'phone  accessories,  £2,137.— Western  Electric  Co.  (Aust.),  Ltd. 
Department  of  the  Navy — 
Undergi-ound  cables    and    accessories  at  Flinders  naval    base,  fO.&W.— 

Vv'.  T.  Henley's  Telegraph  Works  Co.,  Ltd. 
Insulators,  &e.,  £307. — Australian  Porcelain  Co.  (Pty.),  Ltd. 
Electrical  materials,  £115.— Lawrence  &  Hanson  Electrical  Co.,  Ltd. 
Cables,  £S3l.— Noves  Bros.   (Melbonmei   (Pty. I,   Ltd.,  £1,491.  — B.  I.  and 

Helsby  Cables,  Ltd. 

Sydney. — City  Council — 

ii.T.  cables.  £ia,71t).— B.  I.  A  Helsby  Cables,  Ltd Trndert. 

Chorley. — B.  of  G.  The  Liverpool  Electrical  Engineer- 
ing Co.,  £2,235.  for  the  lighting  scheme  at  the  Institution. 

Halifax. — Electricity  Sub-Committee.  Chloride  Elec- 
trical Storage  Co.,  Ltd.  Battery  for  the  ashes  vehicle  at  the 
electricity  works,  £236. 

London. — HackiNEY. —  Electricity  Committee,  liecom- 
mended  : — 

Replacement  ol  economise:?,  £1,185.— E.  Green  &  Sons,  Ltd. 
Sub-station  switchgear  : — 

Johnson  &  Phillips.  Ltd.  ireeommendedi        ..  £7,183 

B.T.H.Co.,  Ltd 8,120 

A.  Revrolle  ,S  Co.,  Ltd 8,125 

Ferguson  &  Pailin,  Ltd 8,648 

Bmisb  Westinghouse  E.  &  M.  Co.,  Ltd ..  8,76G 

Stepney. — B.C.  Maintenance  of  storage  battery  at  Whitechapel 
sub-station  ;  renewal  of  contract  for  a  period  of  10  years.  The 
Tudor  Accumulator  Co.  asked  that  the  rate  of  consideration 
should  be  revised  from  £3'i  per  annum  to  £44  per  annum,  the 
Council,  in  addition,  paying  at  the  end  of  each  half-year  a 
further  sum  of  tJs.  (id.  for  every  £1  by  which  the  average  price  of 
lead  exceeds  £  1 5  per  ton,  should  the  mean  daily  quotation  of  foreign 
lead  in  the  Public  Ledger  exceed  that  amount  ;  this  is  intended  to 
provide  for  variations  in  the  price  of  lead.  The  Council  has 
decided  to  enter  into  a  new  agreement  on  the  terms  proposed. 


Coal-handling  plant  for  Limehouse  station— 

E.  Bennis  &  Co.,  Ltd.     . .     (not  including  tackle  and  labour)        . .  ^6738 

Goodall,  Clayton  Jt  Co 907 

New  Conveyor  Co.,  Ltd (acceptedj  761 

Babcock  Jt  Wlloox,  Ltd l.«8 

Lamp  standards — 
12  standards  for  street  lighting.  £135. — British  Mannesmann  Tube  Co.,  Ltd. 

The  Electricity  Committee  has  accepted  the  following  offers  for 
coal  for  the  electricity  works  :  — 

fJ.  Poster  &  Co.— 1,010  tons  nutty  slack,  at  29s.  4d.  per  ton;  3,000  tons  of 
West  Cannock  ti.s.  nuts,  at  3.3s.  Id.  per  ton;  2,000  tons  2.in.  nutty 
slack,  at  27s.  7d.  per  ton. 
A.  Blackmore  &  Co.— 150  tons  Granville  Derbyshire  li-in.  nutty  slack,  at 
29s.  6d.  per  ton. 

Hammersmith. — Annual  contracts.    Recommended  : — 

Electrical  goods.— General  Electric  Co.,  Ltd. 

Insulated  wires  (flexible  oord). — Macintosh  Cable  Co.,  Ltd. 

Copper  fuse  wire.— B.  I.  &  Helsby  Cables,  Ltd. 

Meters.— Electrical  Apparatus  Co.,  Ltd. 

Insulating  compoimd. — Dussek  Bitumen  Co. 

250  yd.  L.T.  concentric  cable — 

Pirelli-General  Cable  Works,  Ltd.    (recommended)    £118 

Western  Electric  Co.,  Ltd ISi 

Callender's  Cable  and  Construction  Co.,  Ltd 138 

British  Insulated  &  Helsby  Cables 138  10 

W.  T.  Henley's  Telegraph  Works  Co.,  £980  per  mile,  £139  per  length. 

Additional  boiler-house  plant.     Structural  steelwork — 

Measures  Bros.  (1911),  Ltd.     (recommendedi  £434 

H.  Young  &  Co.,  Ltd 63C 

Aston  Construction  Co.,  Ltd 587 

Foster  Construction  Co t)05 

Safety  Tread  Syndicate,  Ltd.  (total  sura  not  quoted). 

Morecambe.  —  T.C.     Tanks   and   water   cooler   for   the 
electricity  department.     Mr.  Gardner,  £270. 

Salford. — Electricity  Committee  : — 

One    300K.V.A.,    three-phase    transformer,  £4fiO ;    one    e.h.t.    oil-switch 

cubicle,  £278.— British  Westinghouse  E.  &  M.  Co.,  Ltd. 
Renewal  of  eoonomiser,  £1,270.- E.  Green  &  Son,  Ltd. 
Having  regard  to  increased  labour  costs  due  to  Government 
awards  the  Council  is  recommended  to  agree  to  the  payment  of 
£260  to  the  British  Westinghouse  E.  &  M.  Co.,  Ltd.,  as  compensa- 
tion for  increased  expenditure  in  the  manufacture  of  plant 
recently  supplied  to  the  electricity  department  for  £7,341. 

Stoke-on-Trent.— B.C.     Accepted  :— 

1  of  three  water-tube  boilers,  £29,000.-  Stirling  Boiler  Co.,  Ltd. 


York. — T.C.     Tramway  curves.  Hadfields,  Ltd.,  £l,6-i«. 


FORTHCOMINQ     EVENTS. 

Junior  Institution  ol  Engineers.— Eriday,  May  9th.    At  7.30  p.m.    At  89, 

Victoria  Street.  S.W.      Lecturette  on    "Pneumatic  Tires  as  Applied  to 

Road  Vehicles,  and  their  Automatic  InHalion,"  by  Mr.  R.  Barnfather,  junr. 

Friday,  May  16th.    At  7.30  p.m.    At  39,  Victoria  Street,  S.W.    Paper 

on  "  Notched  Bar  Tests,"  by  Maior  H.  P.  Philpot. 

Boyal  Institution  of  Great  Britain.— Saturday,  May  loth.  At  3  p.m.  At 
Albemarie  Street,  W.  Lecture  on  "Chapters  in  the  Psychology  ol 
Industry;  Modern  Industrial  Organisation,  where  it  fails  to  observe  the 
Humanities  of  IndUstiT,  and  the  Result,"  by  Prof.  H.  S.  Fojwell. 

National  Foremen's  Association,  Engineering,  Shipbuilding  and  Allied 

Trades  (Wesj  London  Braochi. -Saturday,  -Mas  lOth.  Atb.aop.m.  Ai 
the  Norfolk  Arms  Hotel,  Burwood  Place,  Edgware  Road,  W.  Ordinarj 
meeting. 

Industrial  Heconstruction  Council.— Tuesday,  Way  isth.  At  6.80  p.m.  At 
the  Institute  of  Journalists,  Tudor  Street,  E.C.  Conference  on  "Costing  in 
Relation  to  Scientific  Management,"  to  be  opened  by  Mr.  J.  H.  Boyd 
(Director  of  Costs  and  Efficiency  Methods,  Ministry  of  Munitions). 

Wednesday,  May  I4th.  At  4.30  p.m.  At  the  Saddlers'  Hall,  Cheapside, 
E  C  Lecture  on  "  The  Economic  Limits  of  Nationalisation,"  by  Brig.- 
G'en'eral  Cockerill,  C.B.,  M.P. 

Royal  Automobile  Club.— Wednesday,  May  14th.  At  8.16  p.m.  At  Pall 
Mall,  S  W.  Paper  on  "  Electric  Vehicles,"  by  Mr.  F.  Ayton,  Hon.  Secretary 
of  the  Electric  Vehicle  Committee  of  Great  Britain. 

Boyal  Society  of  Arts.- Wednesday,  May  14th.  At  4.80  p.m.  At  John  Street, 
Adelphi,  W.C.  Paper  on  "  Railway  Transport  in  the  United  Kingdom," 
by  Mr.  11.  Kelway-Baiiiber. 

Institntion  of  Electrical  Engineers.— Monday,  May  12th.  At  7.30  p.m.  At 
the  Chartered  Institute  of  fatent  Agents.  Infonnal  meeting:  discussion 
un  "  The  Regulations  Issued  by  Electricity  Supply  Undertakings,"  intro- 
duced by  Mr.  W.  E.  Bradshaw. 

Wednesday,  May  14th.  At  6  p.m.  At  the  Institution  of  Civil  Engineei-s, 
Gt.  George  Street,  S.W.  Paper  on  "  Wireless  in  the  Royal  Air  Sei-vice,"  by 
Maior  J.  Erskine-Murray,  R.A.F. 

Thursday,  May  15th.  At  6  p.m.  At  the  Institution  of  Civil  Engineers, 
Gt.  George 'street,  S.W.  Paper  on  "The  Telephone  Service  of  Large 
Cities,  with  special  reference  to  London,"  by  Mr.  E.  A.  Laidlaw  and  Mr. 
W.  H.  Grinsted. 

(North-Eastern  Centre).— Monday,  May  12th.  At  6.45  p.m.  At  the 
Mining  Institute,  Newcastle.  Annual  general  meeting  and  lecture  on 
"  Dielectrics  in  Electric  Fields,"  by  Mr.  G.  L.  Addenbrooke. 

(North-Midland  Centrel.-Tuesday.  May  13th.  At  7  p.m.  At  the  Metro- 
pole,  King  Street,  Leeds.   Annual  general  meeting,  and  discussion  c     "  '^'" 
President's  Address^ to  the  Territorial  Centres." 


•The 


THE     ELECTRICAL     TRADES     BENEVOLENT 
INSTITUTION. 


FuETHEB  contributions  received  in  response  to  the  appeal  made 
by  Mr.  Hunter,  the  chairman,  are  as  follow  : — 

H.  A.  Burge iO   10  6         P.W.Maine £10  0 

Waste  Heat  &  Gas  Co.      ..       15  0    0        H.Greenwood 10 

T.  Bolton  &  Co 110       H.  C.  WeUden W 
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NOTES. 

The   Hophiason   Chair  of  Thermodynamics.— For  the 

Bertram  and  Cecil  Hopkinson  Memorial  Trust  Fund,  Mrs.  John 
Hopkinson  has  offered  £2,0U0  towards  the  endowment  of  another 
chair  connected  with  the  School  of  Engineerinf;  in  order  to  carry 
on  the  work  so  brilliantly  developed  by  her  son.  Colonel  Bertram 
Hopkinson,  C.M.G.,  Professor  of  Mechanism  and  Applied  Mechanics, 
who  lost  his  life  while  flying:  last  August.  The  professorship  is  to 
be  called  the  Hopkinson  Chair  of  Thermodynamics.  A  further  sum 
of  £1.000  is  offered  by  Mr.  George  A.  Wills,  £.500  by  >[r. 
Melville  Wills,  and  £230  by  Mr.  .Stanley  Wills.— TVtf  Timei. 

Paris  May-Day  Celebrations. — Serious  disturbances  took 

place  at  Paris  during:  the  celebration  of  May  Day,  resultin;):  in  con- 
siderable casualties.  The  Metropolitan  and  Nord-Sud  Railways, 
as  well  as  the  tramways,  stopped  runninjj.  and  the  electric  jrene- 
rating  stations  closed  down  at  7  in  the  morning.  Certain  employes 
in  the  electrical  and  gas  works  ceased  work  for  21  hours,  and  shift 
workers  stopped  work  for  two  consecutive  hours  on  each  shift. 
At  least  one  lightless  interval  occurred  during  the  hours  of  dark- 
ness. Telephone  operators  stopped  work  for  half  an  hour  at  ten 
and  again  at  five  in  the  evening. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers.— On  Thursday  evening  last  week,  Dr  C.  Chret-, 
F.K.S.,  delivered  an  interesting  lecture  on  "  Magnetic  Storms," 
before  the  Institution.  The  lecture  opened  with  a  statement  re- 
garding the  title,  which  sounded  rather  ambitious.  It  was  not  meant 
to  be  so,  it  had  been  chosen  to  differentiate  between  natural  and 
artificial  storms.  Disturbances  set  up  by  tramways  and  electric  rail- 
ways were  sometimes  worthy  of  being  called  storms.  The  first  part 
of  the  lecture  dealt  with  records  taken  in  the  U.K.,  and  the  second 
half  with  records  taken  all  over  the  world,  including  some  taken 
by  the  Scott  Expedition  in  the  Antarctic.  A  large  number  of  slides 
were  shown,  the  lecturer  giving  a  most  interesting  explanation  of 
how  and  why  records  taken  in  different  parts  of  the  world 
differed.  Certain  simiJarities  in  some  of  the  records  were  also 
explained.  The  lecturer  laid  stress  upon  the  importance  of 
selecting  suitable  instruments  according  to  which  stations  they 
were  to  work  in.  It  was  sometimes  assumed  that  an  instrument 
could  be  moved  from  one  station  to  another,  and  give  equally  good 
results  at  both  places,  but  that  was  by  no  means  the  case.  An  in- 
strument that  would  not  be  quite  sensitive  enough,  say,  in  Europe, 
if  taken  to  the  Antarctic  might  be  so  sensitive  that  the  recording 
needle  would  sweep  off  both  edges  of  the  chart,  and  most  of  the 
record  would  be  lost.  Interesting  magnetograph  charts  taken 
simultaneously,  but  in  different  parts  of  the  world,  were  shown 
on  the  screen,  the  manner  in  which  they  differed  being 
explained.  ,; 

The  times  of  day  or  night  at  which  magnetic  storms  occurred 
most  frequently  and  of  the  greatest  intensity  were  discussed. 
Until  recently  they  could  say  very  little  about  those  times  with 
certainty,  but  some  important  work  had  been  carried  out  lately 
in  connection  with  the  Institute  of  Mining  Engineers.  This  point 
was  of  particular  interest  to  surveyors,  as  it  was  essential  to  know 
the  exact  magnetic  conditions  during  a  period  of  time  in  which  a 
survey  was  being  carried  out.  A  day  or  night  might  be  practically 
free  from  disturbances  when  taken  on  the  whole,  yet  daring  that 
day  or  night  quite  violent  disturbances  might  occur,  lasting  per- 
haps only  a  few  seconds,  which  would  introduce  serious  errors  into 
calculations  if  not  allowed  for.  Generally  magnetic  storms  were 
more  frequent  and  violent  during  the  night,  and  this  point  should 
be  remembered,  as  it  was  general  practice  in  observatories  to  take 
records  at  night.  It  was  also  shown  that  identical  disturbances 
might  occur  tor  several  days  in  succession,  then  disappear,  and  re- 
occur later  exactly  as  before. 

With  regard  to  the  criticism  levelled  against  Kew  Observatory, 
the  lecturer  said  that  excellent  work  had  been  done  there,  and  it 
was  essential  to  keep  magnetographs  running  there  in  spite  of  all 
drawbacks.  He,  personally,  was  not  alarmed  by  the  artificial  dis- 
turbances which  were  said  to  affect  Ke  w  ;  if  the  whole  facts  were 
considered,  other  stations  might  not  prove  to  be  as  free  from  dis- 
turbance as  they  were  generally  thought  to  be.  In  his  opinion, 
Eskdalemuir  station  in  Scotland  was  by  no  means  ideal,  it  had 
many  drawbacks,  and  was  subject  to  more  disturbances  than  was 
apparent.  If  the  whole  of  the  facts  which  they  now  knew  had 
been  taken  into  account,  he  thought  they  would  never  have  gone 
to  Scotland  for  such  a  s.ation.  The  point  that  did  really  trouble 
him  was  whether  they  had  not  exaggerated  the  external  inter- 
ference at  Kew  in  the  past.  It  had  been  assumed  that  the  instru- 
ments at  Kew  were  similar  to  others  of  the  same  type  used 
elsewhere.  It  was  now  found  that  in  reality  they  were  about 
30  per  cent,  more  sensitive,  and  this  point  would  very  probably 
account  for  the  large  number  of  records  taken  in  the  pist,  which 
■were  supposed  to  be  seriously  affected  by  external  influences. 

In  conclusion,  the  lecturer  staled  that  much  important  work 
had  recently  been  carried  out,  and  when  the  examination  of  certain 
records  from  other  parts  of  the  world  had  been  completed,  very 
interesting  facts  would  become  available. 

An  interesting  discussion  on  the  electric  furnace  took  place  at  the 
inaugural  meeting  of  the  Sheffield  Sub-Centre  of  the  Institution 
which  was  held  on  April  29th.  The  Institution  has  recently  adopted 
the  plan  of  sub  dividing  its  organisation,  and  the  advantages  of  this 
method  were  explained  to  the  meeting  by  the  President  (Mr.  C.  H. 
Wordiugham).  The  excellent  attendance  at  the  meeting  was  an 
augury  for  the  success  of  the  new  sub-centre.  Mr.  R.  H.  Campion, 
of  Dewsbury,  presided.  Four  papers  were  presented :  "  The 
Booth-Hall  Electric  Furnace,"   by  Mr.  W.   K.  Booth  ;    "  Electric 


Furnaoea  in  the  United  Kingdom,  1918,"  by  Mr.  R.  G.  Meroer,  of 
the  Ministry  of  Munitions;  "A  New  Type  of  Electric  Furnace," 
by  Mr.  \.  Sahlin  ;  and  "  Large  Electric  Steel-Melting  Furnaces" 
by  Mr.  Victor  Stobie.  Mr.  S.  E.  Ftdden  (general  manager  of  the 
Sheffield  Corporation  electricity  department),  gave  an  interesting 
n'miiii-  of  the  growth  of  the  use  of  electric  furnaces  in  Shellield. 
In  1902,  pig  and  scrap  iron  were  made  into  steel  on  a  commercial 
basis.  The  man  from  Shefiield,  however,  took  some  time  before  he 
would  even  try  the  experiment.  In  UI14  they  put  in  one 
furnace  ■,  in  I'.llo,  three  (one  of  which  was  the  first  war  furnace)  ; 
in  1916,  11  furnaces,  taking  13,000  K\v.  ;  in  1917,  18  furnaces, 
taking  11,000  Kw.  ;  and  in  1918,  seven  furnaces  ;  altogether  they 
connected  up,  in  a  very  short  period,  furnaces  taking  an  output  of 
no  less  than  35,400  KW.  They  had  the  ordinary  load  in  addition. 
They  obtained  from  the  Ministry  a  permit  to  put  down  a  special 
telephone  system,  and  got  in  connection  with  all  the  furnaces. 
This  arrangement  was  of  very  great  assistance,  and  enabled  them 
to  take  on  more  furnaces  than  they  really  ought  to  have  done. 
Mr.  Fedden  analysed  some  figures  of  output  given  in  Mr.  Mercer's 
paper,  arriving  at  the  conclusion  that  the  steel  manufacturers' 
load-factor  was  only  15  per  cent.  He  said  if  they  asked  anybody 
else  what  they  ought  to  pay,  for  a  15  per  cent,  load-factor,  they 
would  be  given  a  figure  of  3d.  to  3Jd.  Yet  the  ShelHeld  Corpora- 
tion, at  which  they  were  always  shouting  on  the  score  of  high 
prices,  had  been  giving  it  them  forO'Hd.,  and  practically  losing  3d.  a 
unit,  for  the  benefit  of  steel-making  in  ShelKeld.  Mr.  Ernest 
W'ells,  of  Edgar  Allen  &  Co.,  said  that  when  he  went  to  the  Ministry 
of  Munitions  electric  furnaces  were  very  much  over-rated.  The 
output  of  good  steel  castings  from  the  electric  furnace  until  quite 
late  in  the  war  was  negligible.  However,  his  own  firm  had  con- 
fidence in  e'ectric  furnaces.  Mr.  Travis  (Sheffield)  took  exception 
to  Mr.  Wells's  statement.  He  said  he  thought  all  manufacturers 
resented  Mr.  Wells's  action  at  the  Ministry.  The  fact  was  that 
people  who  had  stock  converters  or  other  methods  of  making 
castings  in  their  works,  and  who  installed  electric  furnaces,  had 
shut  down  their  other  plant  and  carried  on  the  electric  furnaces, 
which  proved  conclusively  that  the  electric  furnace  gave  them  the 
result  they  required  at  the  lowest  cost.  The  very  fact  that  Messrs. 
Edgar  Allen  &  Co.  had  installed  two  electric  furnaces,  which  he 
understood  were  ordered  just  before  the  Armistice,  showed  their 
belief  in  the  furnace  which  Mr.  Wells  attempted  to  damn  to  every- 
one else.  Mr.  Howard  (Sheffield  Corporation)  expressed  the 
opinion  that  in  many  of  the  older  furnaces  the  voltage  was  far  too 
low.  It  ought  to  be  increased  by  25  per  cent.  This  would  lead  to 
a  considerable  reduction  in  cost. 

At  last  week's  meeting,  the  president  (Mr.  C.  H.  Wordingham) 
read  a  letter  from  Mr.  J.  J.  Fahie.  M.I.E.E.,  offering  to  present  the 
Institution  with  a  number  of  books,  documents,  and  articles,  some 
of  which  dated  back  a  considerable  number  of  years,  and  which 
were  of  considerable  interest  to  engineers.  The  Council  had  that 
afternoon  considered  the  offer,  which  had  been  gratefully  accepted. 

Rontgen  Society. — An  X-ray  photograph  of  the  interior  of  the 
carburetter  of  an  aeroplane  engine,  showing  a  block  in  the  petrol 
feed,  was  one  of  many  interesting  exhibits,  on  April  29th,  when  a 
joint  meeting  of  the  Routgen  and  Faraday  Societies  discussed 
radio-metallography.  It  is  now  possible  to  take  photographs 
through  2  in.  of  hard  steel,  and  to  detect  flaws  in  castings  and  new 
alloys.  A  difference  in  thickness  of  a  200th  part  of  an  inch  is 
revealed  in  a  steel  casting  2  in.  or  3  in.  in  thickaess  by  X-ra,v 
photography.  Prof.  Bragg,  F.R.S.,  showed  X-ray  photographs  of 
various  mechanisms  in  which  flaws  were  detected  without  taking 
the  intricate  parts  to  pieces. 

Royal  Institution.— The  annual  meeting  was  held  on  May  Ist, 
Sir  James  Crichton-Browne,  treasurer  and  vice-president,  in  the 
chair.  The  annual  report  of  the  Committee  of  Visitors  for  the 
year  1918,  testifying  to  the  continued  prosperity  and  efficient 
management  of  the  Institution,  was  read  and  adopted  ;  21  new 
members  were  elected  in  1918,  and  63  lectures  and  19  evening 
discourses  were  delivered.  The  following  gentlemen  were  amongst 
those  elected  as  officers  for  the  ensuing  year  : — President,  the  Duke 
of  Northumberland  ;  treasurer.  Sir  James  Crichton-Browne ; 
secretary,  Brigadier-General  E.  H.  HUls. 

Diesel  Engine  Users'  Association.— The  announcement  was 
made  at  the  last  meeting  that  the  Committee  had  further  con- 
sidered the  question  of  endeavouring  to  obtain  better  terms  from 
the  Inland  tteveuue  authorities  with  regard  to  the  allowance  made 
for  depreciation  of  Diesel  and  semi-Diesel  engines  in  connection 
with  income-tax  asses^iment,  and  the  .  constitution  of  a  Special 
Committee  to  deal  further  with  the  matter  was  approved.  The 
Association  has  already  been  instrumental  in  obtaining  some- 
what better  terms  for  the  users  of  Diesel  engines,  but  the  position 
of  users  of  eemi-Diesel  engines  in  the  matter  is  very  unsdtislactory, 
Thosg  interested  in  this  subject  are  invited  to  communicate  with 
the  Honorary  Secretary,  at  lit.  Cadogan  Gardens,  London,  S.W.  3. 

A  suggestion  that  the  new  French  Association  of  Manufacturers 
and  Users  of  Internal-Combu»tion  Engines  should  be  affiliated  was 
cordially  approved. 

Mr.  H.  S.  Brackenbury  gave  a  report  of  an  explosion  which  had 
occurred  on  a  Diesel  engine  at  Wealdstone,  and  an  interesting  dis- 
cussion followed.  It  was  decided  that  the  matter  should  be 
discussed  further  at  the  following  meeting  of  the  Association, 
when  the  breakdown  of  a  Diesel  engine  at  Weymouth  is  also  to  be 
reported  by  Mr.  G.  W.  F.  Horner  and  discussed. 

Electricity  in  Agriculture. — Durham  County  Council 
has  had  a  resolution  sent  to  it  by  the  North-Eastern  Agricultural 
Federation,  emphasising  that  present-day  requirements  in  con- 
nection with  agriculture  require  that  the  utmost  use  should  b» 
made  of  electricity. 
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Legal. — Scott   Anderson   >:   Clayton    &    Shuttt,e- 

WOBTH,  Ltd. — On  Monday.  May  5th,  in  the  Kind's  Bench 
Division,  Mr,  Justice  Rowlatt  heard  an  action  by  Mr.  T.  Soott 
'Anderson,  of  Sheffield,  against  Messrs.  Clayton  &  Shuttleworth, 
Ltd.,  of  Lincoln,  in  which  plaintiff  claimed  for  a  balance  of 
£1.263  lOs.  alleged  to  be  due  for  the  price  of  goods  sold  and 
delivered,  and  charfres  for  storage,  insurance  and  carriage. 

Mr.  Lewis  Thomas.  K  C.  for  the  plaintiff,  said  thst  the  action 
was  brought  in  respect  of  the  balance  of  the  price  of  certain  elec- 
trode.8.  Plaintiff  carried  on  business  as  a  manufacturing  engineer 
at  Sheffield,  and  defendants  at  the  time  of  the  transactions  were 
manufacturing  munitions.  In  November.  li>  16,  Mr.  Anderson  was 
asked  to  tender  for  different  gauges  of  electrodes  for  electric 
welding.  In  1917  a  quotation  was  made  for  750,000  ft.  of  gauge  8 
electrode,  which  was  accepted.  The  first  instalment  was  duly 
delivered  and  paid  for.  Then  a  question  was  raised  about  infringe- 
ment of  patent.  The  Quasi-Arc  Co.,  Ltd.,  of  London,  were 
suggesting  that  the  plaintiff's  electrode  might  be  an  infringement 
of  their  patent.  Mr.  Anderson  said  he  would  indemnify  defen- 
dants for  any  liability  for  any  action  brought  with  regard  to 
infringement  of  the  alleged  patent  of  the  Quasi-Arc  Co.  Plaintiff 
still  took  up  the  attitude  that  he  was  making  his  electrodes  long 
before  the  Quasi-Arc  Co.  got  a  patent.  Ultimately  it  was 
arranged  that  plaintiff  would  leave  unclaimed  £500  of  the  price 
of  his  material  for  six  months  after  the  completion  of  the 
contract  for  750,000  ft.  of  electrodes.  Defendants  had  always 
retained  that  £500.  On  Russia  going  out  of  the  war,  defendants 
wrote  plaintiff  not  to  make  any  more  deliveries.  Plaintiff  replied 
that  he  was  prepared  to  meet  their  convenience,  but  said  that  an 
instalment  of  100,000  ft.  was  on  the  way.  That  was  accepted,  and 
only  the  final  instalment  remained.  After  negotiations,  defen- 
dants' representative  assented  to  plaintiff's  suggestion  that  he 
should  retain  the  last  instalment,  and  try  to  dispose  of  it  for  them 
on  condition  that  they  returned  his  £500.  On  his  reminding  them 
of  their  promise  to  release  the  £500.  they  replied  that  the  matter 
was  receiving  their  consideration.  Plaintiff  sued  for  the  balance 
of  £1.263,  which  included  the  £500. 

In  their  defence,  defendants  said  it  was  agreed  that  100.000  ft. 
of  electrodes  delivered  pursuant  to  order  February  5th,  1917,  being 
part  of  the  order  sued  on,  should  be  returned  to  the  plaintiff,  and 
the  order  form  should  be  kept  open,  and  the  defendants  should  not 
be  required  to  take  delivery  of  the  100,000  ft.  until  March,  1919. 
The  100,000  ft.  invoioed  October  31st,  1918,  were  never  ordered  by, 
and  had  been  rejected  by  the  defendants.  As  to  the  balance  of  the 
claim,  after  deducting  £750,  the  price  of  these  invoiced  goods,  the 
defendants  said  they  were  entitled  to  retain  £500,  for  the 
plaintiff  agreed  that  the  defendants  should  retain  this  sum  as  an 
indemnity  against  claims  made  by  the  Quasi-Arc  Co.  against  the 
defendants  for  alleged  infringement  of  patent  in  respect  of  the 
electrodes,  and  that  such  sum  should  be  retained  until  a  decision 
was  legally  made  that  plaintiff  was  not  infringing  this  or  any  other 
patent. 

After  hearing  Mr.  R.  'VV.  Turner,  for  the  defendants,  and  Mr. 
Lewis  Thomas  for  the  plaintiff,  Mr,  Justice  Rowlatt  gave  judgment 
for  the  plaintiff  tor  £500  only,  the  action  for  £750  being  pre- 
mature. The  defendants,  said  his  Lordship,  were  entitled  to  some 
relief  as  regai-ded  the  costs. 

Draughtsmen    Taking    Action.— At    the     half-yearly 

Conference  of  the  Association  of  Engineering  and  Shipbuilding 
Draughtsmen,  which  concluded  on  Sunday,  at  Birmingham,  it  was 
decided  to  ask  branches  to  give  authority  to  incorporate  in  the 
rules  of  the  Association  an  instruction  that  members  should  only 
offer  their  services  to  those  employers  who  submitted  their 
vacancies  to  the  Association.  It  was  reported  that  a  strike  of 
dran?htsmen  at  Rochdale — the  first  on  record— ended  successfiJly 
for  the  members  concerned. — The  Times. 

Standards  for   the   Measurement  of   Electricity. — The 

Board  of  Trade  announces  that  the  coils  and  instiuments  referred 
to  in  the  Schedule  to  the  Order  in  Council  of  January  10th,  1910, 
which  approved  the  several  denominations  of  standards  set  out  in 
that  Schedule  as  denominations  of  standatds  for  the  measurement  of 
electricity,  as  from  May  8th,  1919.  will  be  deposited  at  the 
National  Physical  Laboratory,  instead  of  at  the  Board  of  Trade 
Standardising  Laboratory.  Whitehall.  All  communications  respect- 
ing electrical  standards  and  instruments  for  test  should  be  sent  to 
the  Director  of  the  National  Physical  Laboratory,  Teddington, 
Middlesex. 

Peace  Celebrations. — "We  learn  from  the  Director  of  the 

Electrical  Development  Association,  as  we  go  to  press,  that  the 
Board  of  Trade  (Coal  Jlines  Department)  has  confirmed  the  state- 
ment which  we  published  recently — namely,  that  the  D.O.R.A. 
orders  with  regard  to  public  lighting  and  illuminations  will  be 
-liended  for  four  days,  in  order  to  permit  of  the  due  celebration 
t  he  return  of  Peace.     The  dates  will  be  announced  later. 

Appointments   Vacant.— Test-room  assistant  (£160  to 

£180).  for  the  'Wakefield  Corporation  Electricity  Department ; 
electrical  inspector,  for  the  War  Department,  Northern  Command  ; 
metier  tester  (4.59.  -t-  28s.  6d  -^  12i  percent.');  and  installations 
inapeotor  (.509.  -f  28s.  5d.  +  12i  per  cent."),  for  the  Walsall  Cor- 
poration Electricity  Supply  Department;  shift  engineer  (£234') 
for  the  Corporation  of  Acorinfftou  Electrical  Engineering  Depait^ 
ment ;  chief  of  the  Electrical  Engineering  Department  (£400),  for 
tihe  City  of  Coventry  Technical  Institute;  two  shift  engineers 
(■£200), "  for  the  Kilmarnoci  Burgh  Electricity  Works ;  charge 
ftneineer  (80s.),  switohboard  attendant  (60s.),  for  the  City  of 
iTloucest«r  'Eleotrioity  Works  ;  assistant  engineer  (£.500).  for  the 
>^tftlybrids:e   and    Hyde   .loint    Tramways   Board  :    shift    engrineer 


(76s.  7d.),  for  the  Corporation  of  Ayr  Electricity  Works;  met 3 
and  test-room  assistant  (SOs.  -I-  bonuses),  for  the  Borough  of 
Islington  Electricit.v  Department ;  assistant  to  electrical  engineer 
and  tramways  manager  (£200  to  £300),  and  charge  engineer,  for 
the  Keighley  Corporation  Electricity  Works  ;  chief  assistant  in 
Testing  Department  (£400),  for  the  City  of  Manchester  Electricity 
Department ;  electric  wireman  (67s.),  for  the  Croydon  Mental 
Hospital ;  Shanghai  Municipal  Council  require  the  services  of  the 
following  :  Boiler-house  chemist,  350  taels  per  month  ;  assistant 
mains  engineer,  400  taels  per  month  ;  two  assistant  mains  engi- 
neers. 350  taels  per  month  i  assistant  draughtsman,  350  taels  per 
month  :  assistant  installation  inspector,  230  taels  per  month  ; 
assistant  meter  tester,  230  taels  per  month  (the  tael  may  be  t'aken 
as  equivalent  to  3s.  on  the  average,  the  present  rate  of  os.  is 
abnormal).     See  our  advertisement  pages  to-day. 

Goodby-ee. — At  Accrinojton,  on  April  30th,  there  was  a 

re-union  with  demobilised  Service  men,  and  opportunity  was  taken 
to  say  an  reroir  to  the  female  .servants  in  the  employ  of  the 
Tramways  Committee.  Alderman  T.  E.  Higham.  chairman  of  the 
Electricity  Committee,  paid  a  tribute  to  the  Service  men,  and  pre- 
sented the  Meritorious  Service  Medal  to  Sergeant  G.  Rushton,  of 
the  1 5th  Hussars,  a  member  of  the  staff. 


OUR   PERSONAL   COLUMN. 

Thi  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  professitm  and  iTidustry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  vested  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — The  St.  Helens 

Corporation  Tramways  Committ-ee  has  appoint-ed  to  the 
position  of  tramways  engineer  and  manager  Mr.  \V. 
Bell.am\",  who  was  previously  assistant  at  St.  Helens  under 
the  company.  Mr.  Bellamy  is  a  son  of  the  late  engineer 
to  the  Liverpool  tramways.  He  has  been  in  the  Army  since 
1914,  and  has  put  in  four  years'  sei-vice  in  Eangoon.  The 
St.  Helens  tramways  will  be  taken  over  from  the  compaay 
by  tie  Coiporation  on  the  expiration  of  the  lease  this  autmnn ; 
hilt  Mr.  Bellaruy's  aippointmenC  dates  for  some  months  ahead 
of  that  period. 

The  Newcastle-under-Lyme  Town  Council  has  increased  the 
salary  of  the  borough  electrical  engineer,  Mr.  A.  J.  O.  Db 
Eenz'i,  to  £390  per  annum. 

Three  electric  supply  men  from  other  towns  have  been 
asked  to  appear  before' the  Morecambe  Council  on  May  13th 
for  interview  concerning  the  appointment  of  electrical 
engineer  vacant  through  the  resignation  of  Mr.  A.  W. 
-Annetts. 

The  Bridlington  T.C.  was  recommended  to  increase  the 
salan-  of  Mr.  A.  J.  Beckett,  borough  electrical  engineer,  from 
i'373'to  £475  per  annum,  inclusive  of  bonus,  rising  by  annual 
mcrements  of  £12  10s.  to  ±'500.  On  Monday  the  BridUngton 
'Electricity  Committee  resigned  en  bloc  as  a  protest  against 
the  (Council  rejecting  its  recommendation. 

Mr.  E.  W.  Sleight,  manager  of  the  Carlisle  Tramways  Co., 
has  resumed  duty  after  service  with  the  Eoyal  Fusiliers  and 
the  K.O.  Roval  Lancaster  Regt.     He  was  severely  wounded. 

Mr.  C.  A.  W.^LKER,  rolling  stock  superintendent  at  the 
Rotherham  Tramways  Depot,  who  is  leaving  to  take  up  a 
similar  appointment  at  Lowestoft,  has  been  presented  by  the 
staff  with  a  leather  suit  case.  He  is  succeeded  by  Mr.  Sharpe, 
of  Bradford. 

Mr.  Long,  electrical  engineer  to  the  Grays  TJ.D.C,  has 
retired  from  the  position. 

Stoke-on-Trent  B.C.  Electricity  Supply  Committee  haa 
decided  that  the  maximum  salary  of  the  electrical  engineer 
be  fixed  at  il.OOO  and  that  his  salary  be  increased  from  £700 
to  £900  as  from  April  Ist  last,  and  that  he  be  granted  two 
further  increase.s  of  £50  on  April  1st  next  and  April  Ist,  1921. 

The  Heston  and  Isleworth  Electric  Lighting  Committee 
recently  decided  to  adhere  to  its  previous  decision  requiiing 
Mr.  RycROFT,  the  electrical  engineer,  to  resume  his  fuU-time 
duties  on  March  31st.  The  clerk,  acting  on  ihe  instructions 
of  the  committee,  wrote  to  him  to  that  effect,  adding:  "If 
you  do  not  comply  with  the  Council's  request,  your  non- 
return will  be  understood  as,  and  wiLl  be  taken  to  be,  a  ter- 
mination of  your  engagement  as  electrical  engineer  and 
manager."  Mr.  Eycroft  has  replied  stating  that  as  far  as 
he  was  concerned,  it  was  not  understood  that  by  faihng  to 
comply  with  the  committee's  requirements  his  engagement 
was  terminated.  The  committee  has  again  confirmed  its 
decision.  .  ,  ,       ■, 

Captain  F.  H.  Brandreth  has  resigned  the  post  of  resident 
engineer  and  manager  to  the  Urban  Electric  Supply  Co.. 
Ltd.,  at  Stamford,  in  order  to  accept  a  similar  appointment 
with  the  same  company  at  Grantham. 

Mr.  O.  L.  HoLif.AN  has  resigned  the  post  of  resident  en- 
gineer and  manager  of  the  Lymington  Electric  Light  and 
Power  Co..  Ltd.,  in  order  to  accept  a  similar  appointment 
with  the  Urban  Electric  Supply  Co..  Ltd.,  at  Stamford. 

The  Hull  Corporation  Tramways  Committee  held  several 
meetings  during  the  month  of  April  at  which  the  positicm  of 
th«  tramways  manager  was  undej-  discussion.  .\t_  one  of 
these  it  wae  resolved  to  ask  him  to  snbmtt  hie  reaisnaXnon. 
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This  Mr.  W.  J.  McCombe  did  under  date  April  26th.  and  it 
was  accepted  unanimously,  but  the.  committ'ee  in  reporting 
the  matter  to  tJie  Council  asked  that,  body  to  express  its 
opinion  as  to  vhethor  having  regard  to  the  strain  under 
which  his  work  had  no  doubt  been  carried  on  during  the 
war  it  would  be  possilile  to  reinstate  Mr.  ^IcCombe  in  his  late 
or  some  similar  position.  The  Council  discussed  the  matter 
fully  on  May  1st  and  with  one  dis.^enlient  it  was  resolved 
that  Mr.  McCombe  be  not  engaged  in  any  capacity  under  the 
Corporation.  One  of  the  speakers  said  that  it  was  known 
last  December  that  there  was  something  wrong  in  the  office. 
Ariather  member  said  be  had  lost  all  confidence  ui  the  c»ra- 
mittee  as  well  as  in  the  manager;  he  thought  that  the  oom- 
mil:t<?e  should  resign,  and  that  there  should  be  a.  public  in- 
quiry into  the  finances  and  management  of  the  undertaking. 
This  attack  on  the  committee  was  de-si-ribed  by  subsequent 
.speakers  as  a  scandalous  one,  and  it  was  denied  that  th« 
"irregularities"  were  known   about  a  year  ago. 

General. — The  Electrical  Research  Cominittec  has  ap- 
pointed Mr.  E.  B.  Wedmore,  who  is  at  present  with  the 
B.T.H.  Co.,  Ltd.,  as  Director  of  Riesea.rch. 

Mr.  G.  S.  LocKWooD  was  last  week  p.-escnted  with  a  pair 
a!  bowls  by  the  employes  in  the  general  stores  of  Me.«!?rs. 
Dick,  Kerr  &  Co.,  Ltd.,  car  works  department,  Preston. 
.  The  Times  states  that  Sir  Ernest  Rutheri-ord,  the  newly- 
appointed  Cavendish  Professor  of  Experimental  Physics  at 
Cambridge,  has  been  elected  to  a  FeIlow.ship  at  Trinity. 

Major  K.  Edgcumbe,  M.I.E.E.,  London  Electrical  Engi- 
neers, has  been  restored  to  the  estabhshmont  of  the  corps, 
of  which  he  was  a  sui^emumerary  ofiicer  whilst  employed 
extra  regimentally.  Major  Edgcumbe  has  been  long  as- 
sociated with  the  London  Electrical  Engineers,  and  ro-se  to 
field  rank  in  July,  1914,  a  few-  weeks  before  the  war  opened. 

Captain  J.  YoDNG,  A.M.I.E.E.,  has  been  engaged  by  the 
('ray  Laboratory,  Sugar  House  Lane,  Southampton,  as 
manager  of  their  electrical  engineering  department.  During 
the  war  he  has  served  in  the  Tyne  Electrical  Engineers,  R.E., 
and  the  R.A.F.,  previous  to  which  he  was  employed  in  the 
estimating  department  of  Mes.srs.  ReyroUe  &.  Co.,  Lt<l.,  Heb- 
bum-on-Tyne. 

Major  Frank  V.andebvell,  who  has  just  started  in  pariiner- 
ship  with  his  brother,  Lieut.  Percy,  imder  the  name  of 
"  Vandys  "  as  motor  car  agents,  &c.,  at  Pembridge  (jaj-deus. 
Notting  Hill  Gate,  wa,s  from  1902  and  until  the  outbreak  of 
^ar  intimately  connected  with  Messi's.  C.  A.  Vanden-ell  and 
Co.,  Ltd.,  at  Acton,  of  which  his  brother  Charles  is  the  head. 
The  Major  w^,«  mobilised  two  days  before  the  declaration  of 
war  (lieing  then  a  member  of  the  Artists'  Rifles),  and  served 
with  distinction  both  in  Galiipoli  and  France. 

Mr-  P.  R.«XT0N  Hodges,  late  inanager  for  Baker  Bros.. 
Middle.sb rough,  has  now  taken  u])  the  management  for 
Messrs.  T.  B.  Morley  &  Co.,  Ltd..  .Tameson  Sti-eet,  Hull, 
where  he  is  inaugurating  a.n  electrical  snipplies  department, 
and  invites  information  from  actual  manufacturers  of  acces- 
sories, &c. 

Captain  S.  B.  Raslam,  R.E.,  M.I.E.E..  M.I.Mech.E.,  who 
has  been  in  the  Ajtuv  since  1914,  and  in  Salonika  for  the  last, 
three  years,  has  now  been  demobilised,  and  has  rejoined 
Messrs.  Haslam  A-  Sfretton.  Ltd.,  as  joint  managing  director. 
The  firm  are  extending  tlieir  ojjerations.  and  w3l  shortlv  be 
opening  additional  premises  at  33,  St.  Helens  Road,  Swansea. 

The  appointment  of  Mr.  Willum  Nobt.e  to  the  jiosition  of 
<'ngineer-in-chief  at  the  G.P.O..  in  sueces.sion  to  Sir  Williaim 
Slingo,  who  \vill  retire  at  the  end  of  this  month  after  50  vears' 
.'-ervice,  is  one  that  will  command  the  approval  not.  oiily  of 
the  staff  of  the  Post  Office,  but  also  of  the  public  generallv. 
Mr.  Noble,  like  his  predecessor,  has  risen  from  the  ranks, 
and  in  everv  grade  through  which  he  has  j>assed  he  has 
given  proof  of  the  posses.sion  of  exceptional  qualities 
and  sterling  merit;  he  entered  the  service  of  the  Post 
Office  in  1877  as  a  telegraphist  in  the  Aberdeen  office, 
and  frorn  the  first  took  a  keen  interest  in  the  technical 
side  of  his  work,  as  evidenced  by  the  winning  of  medals  in 
both  telegra^phy  and  telephony.  For  some  years  he  was  a 
lecturer  in  those  subject.?,  and  in  magnetism  and  electricity, 
and  many  of  his  students  honoured  lus  efforts  by  becoming 
medallists.  For  some  years  he  has  been  one  of  the  examiners 
(if  the  City  and  Guilds  of  London  Institute. 

In  IS93  Mr.  Noble  was  appointed  .second-class  engineer  at 
Aberdeen,  and  in  1897  he  was  promoted  to  a^  fir.st-da«s  en- 
gineership  in  the  engineer-iu-chief's  oflice.  where  his  character 
and  ability  soon  made  themselves  felt.  He  took  pari,  in  the 
preparation.?  for  the  development  of  the  P.O.  telephone  ser 
vice,  and  in  1901  he  became  assistant  superintending  en- 
gineer in  the  Central  Metropolitan  District,  in  which  capacity 
he  was  responsible  for  a  large  share  of  the  telephoning  of 
London.  In  1905  he  became  a  first-class  staff  engineer,  and 
took  charge  of  the  Telecraph  Section  at  Headquarters;  two 
years  later  he  was  appointed  superintendinc  engineer  of  the 
Central  Metropolitan  Di=tri.'t.  a  post  whioh  cave  full  scope 
to  his  administrative  capacity,  as  w^H  as  his  technical  know- 
ledge. In  1910.  with  the  Controller  of  the  Ixindon  Postal 
Sei-vice,  Mr.  Noble  visited  Beriin,  Vienna  and  Paris  to  investi- 
gate Contmental  practice,  and  he  has  served  on  manv  tech- 
nical and  advisory  committees  with  great  distinction.  He 
was  promoted  to  the  cjnerous  position  of  assistant  engineer- 
in-chief  in  1912,  and  since  then  has  been  engaged  on  work  of 
the  finst  importance. 


Mr.  Noble's  technical  qualifications  for  his  new  post,  it  will 
lie  seen,  are  of  the  first  order;  they  are  equalled  by  his  [vii 
.sonal    characteristics — his   friends   are   legion,   and    when    wr 
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tender  him  our  sinoere  congratulations  on  the  high  honour 
which  his  merits  have  gained  for  him,  we  but  echo  the  .senti- 
ments of  all  his   well  wishei-s. 


CITY     NOTES. 


Mr.  .1.  H.  Trittoii  presiding  at  the  an- 
Indo< European  nual  meeting,  on  April  '29th,  said  that 
Telegraph  duiing  1918  their  communications  re- 
Co.  Ltd.  mained  totally  interrupted  hotween  this 
country  and  Russia.  Their  lines  in 
Russia,  were  being  repaired,  and  they  hoped  before  long  to 
have  the  line  through  between  Odessa  and  Teheran.  Owing 
to  the  unsettled  state  of  Russia,  it  was  impossible  to  make 
any  forecast.  We  have  ha.d  many  flifficnlties  to  contend 
\\ith  duiing  the  war.  In  Persia  the  wires  were  subject  to 
constantly  I'etsurring  interruption  by  the  maj-auding  bainds 
of  Turks  who  were  constantly  raiding  jiart-s  of  the  te.nitory 
traversed  by  their  line.  Duiing  the  armistice  jieriod  there 
had  been  fighting  between  the  Georgians  and  .^nuenians. 
and  again  their  Une  suffered.  ITie  country  .south  of  the 
Caucasus  had  always  been  a  danger  zone  owing  to  the  large 
number  of  Kurds  who  occupied  many  villages  in  that  district. 
and  these  tribes  had  been  particularly  active  during  thesa- 
troublous  times.  The  fighting  .n  the  Northern  Caucasus 
between  the  Turks  and  Russians  also  led  to  total  intennip- 
tions,  but  they  had  been  able  to  restore  communication 
between  Odessa,  and  Tiflis.  although  for  the  moment  they 
were  again  interrupted  on  that  section.  There  still  remained 
the  section  of  line  between  Tiflis  and-  the  Russo-Persian 
frontier,  but  the  company  was  receiving  every  assistance 
from  the  British  mihtary  authorities  and  C.corgians,  and 
they  hoped  that  before  long  they  would  be  a.ble  to  get  the 
Itoe  through.  It  would  be  some  time  before  it  was  in  a 
pre-war  condition.  The  cable  between  Odessa,  and  Con- 
stantinople was  reoi>ened  for  telegraphic  traffic  on  December 
1st,  1918,  and  had  been  \A'orking  satisfactorily  since  that 
da.te.  The  Odessa  end  of  the  cflible  was  worked  by  thi>; 
company's  .staff,  but  communication  was.  they  believed,  again 
suspended.  Although  this  ca.ble  linked  theii'  system  with 
that  of  the  Ea.stern  Te]egra,ph  Co..  the  carrying  capacity  of 
the  cable  was  only  sufficient  for  the  local  tratific.  and  thev 
were  unable  to  use  it  for  India  or  trans-Indian  trafBc.  The' 
had  made  definite  proposals  to  the  British  Government  for, 
the  restoration  and  strengthening  of  the  Indo  route,  and 
these  proposals  were  under  consideration.  The  whole  ques 
tion  must,  to  a  great  extent,  depend  upon  the  peace  terms. 
They  were  acutely  alive  to  the  shf^rtcomings  of  the  presen' 
telegraphic  coniinunica.t.ion  with  India  and  the  East,  and 
were  extremely  anxious  to  leave  no  stone  unturned  to  re- 
establish that  portion  which  was  their  own  concern.  The 
directors  were  carefully  following  developments  in  ra.dio  com- 
mimication.  Great  strides  had  been  made  during  the  war. 
more  especially  in  reception,  and  it  was  quite  possible  that 
the  company  might  avail  itself  of  radio  communication  ti; 
.strengthen   further  its  communications  with  the  BVi-st.    Tht 


Vol.  81.     No.  2,163,  JUy  ;•,  1919.] 


THE    ELECTRICAL    REVIEWo 


548 


accounts  tor  1917  had  recently  been  issued.  Owing  to  the 
liberal  artion  of  thear  partners  in  the  Ois-Indian  Joint  Purse, 
there  was  a  sufficient  sum,  after  crediting  local  traffic  receipts 
Had  interest  on  their  reserves,  to  pay  allexpenses  and  provide 
a  dividend  of  7  per  cent,  on  the  share  capital  of  the  company. 
There  was  no  balance  to  account  far,  and  there  were,  con- 
sequently, no  special  allocations  to  reserve  funds.  They 
could  only  hope  that  when  the  peace  terms  were  sealed,  the 
British  Goveinment  would  be  able  to  determine  what  route, 
.-hould  be  folio-wed  by  the  company  in  the  future.  They 
wished  to  utilise  to  the  fullest  possible  extent  the  excellent 
lines  of  communication  that  they  possessed  in  Russia  and 
to  ensure  the  provision  of  their  efficient  route  with  the 
minimum  of  capital  outaly. 


M'.  T.  Glover  &  Co.,  Ltd The  result  of  trading  in  1918 

was  a  credit  balance  of  £38,673.  Added  to  this  is  the  balance 
brought  forward,  £10.770;  ex<5ess  profits  refund,  £1,859;  cash 
iuvestment^  balance,  £966;  making  £.55, 269.  Deducting 
directors'  remuneration  and  expenses  and  the  interest  on 
the  4i  and  5  per  cent,  debenture  stocks,  als<.)  £4,000  trans- 
ferred to  the  trustees  of  the  second  debentures,  £4'2,091  re- 
mains. Out  of  this  the  5  per  cent,  preference  dividend  is 
pjiid,  less  ta-x.  £8,562.  there  is  transferred  to  the  first  moi-t- 
jlage  debenture  jedemption  fund  £2. .500.  ihe  di%idend  ol 
.">  per  <.ient.  and  bonus  of  2i  t'er  cent,  on  the  ordinary  shares, 
less  tax.  absorbs  £0,li57,  £-J->.iXxj  is  transferred  to  reserve, 
and  £9,891  i-s  carried  forward.  The  first  debenture  redemp- 
kiou  fund  now  stands  at  £48,000.  the  second  ditto  at  £49,000, 
and  the  reserve  fund  at  £100.00t»,  making  a  total  of  £197,000. 
The  annual  meeting  will  beheld  on  Monday  at  Trafford  Park. 

In  a.  circular  which  has  been  issued  to  the  share- 
liiilders,  under  date  April  30th.  1919,  the  chairman, 
Mr.  A.  L.  Ormrod,  states  that  the  directors  have  recently 
l>een  approached  on  behalf  of  Vickers,  Ltd.,  with  a 
view  to  that  company  acquiring  the  controlling  interest  in 
the  company  by  means  of  an  exchange  of  shares.  As  the 
result  of  fiegoitiations  Vickei-s.  Ltd..  have  now  agreed  to 
jMircJiase  the  shares  from  the  respective  holders,  or  such  of 
them  as  think  fit  to  adopt  the  agreement,  at  the  follo\\ing 
jirices :  For  every  preference  £1  siare,  17s.  6d.  in  cash ;  for 
every  four-  £1  ordinary  shares,  five  fully-paid  £1  ordinaiy 
■  shares  of  Vickers,  Ltd.  Both  shares  will  be  dehvered  ex 
dividend.  Further,  it  is  proposed  that  the  shares  in  .\shover 
Mines,  Ltd.,  held  by  W.  T.  G.  i  Co.  (and  which  stand 
as  an  asset  in  the  company's  balance  sheet  at  £23,907),  shall 
be  reseiwed  for  or  distributed  amongst  its  ordinary  shaie- 
holdei-s  by  way  of  a  special  dividend.  Unless  at  lea,st  two- 
thirds  in  value  of  the  preference  shareholders  and  nine-tenths 
in  value  of  the  ordinary  shai-eholders  agree  to  seU  their  shares 
til  \ickers.  Ltd..  that  company  will  have  the  right  to  deter- 
mine the  agreement.  The  directors  are  of  opinion  that  the 
terms  of  the  sale  are  favourable  to  the  shareholders,  and  ■n'ill 
agree  to  sell  their  own  shares  accordingly.  The  completion 
<jf  the  sale  is  to  take  place  on  June  30th  next. 

Anglo-American  Telegraph  Co.,  Ltd. — The  thre>e  quar- 
terly interim  dividends  on  the  preferred  and  ordinary  stock 
paid  in  May,  August,  and  November,  absorbed  £157,500.  and 
the  directors  on  February  1st  last  paid  the  final  dividend  for 
the  year  on  these  shares  and  30s.  on  the  deferred  stock. 
These  payments  absorbed  altogether  £262,500,  being  the  rent 
paid  by  the  Western  Union  Telegraph  Co.  for  the  year. 
equal  to  3J  per  cent,  on  the  ordinaiy  stock.  6  per  cent,  on 
the  preferred  .stork,  and  It  per  cent,  on  the  deferred  stock. 
K  bonus  of  Is.  9d.  per  cent,  upon  the  ordinary  stock  and 
3s.  6d.  per  cent,  upon  the  deferred  stock  was  paid  on  Feb- 
ruary 1st,  1919.  The  balance  at  credit  of  i-evenue  account 
(£66.932)  includes  £1,307  interest  received,  and  the  balance 
of  £65.625  is  available  for  the  payment  of  dividends  for  tie 
quai-ter  to  March  31st.   1919. 

North  of  Scotland  Electric  Light  &  Power  Co.,  Ltd.— 
With  furt-her  reference.  ti:>  the  repoit  summarised  last  week, 
the  connections  in  Montrose  increased  during  1918  from 
1.173  Kw.  to  1.217  Kw.;  in  Brechin  they  increa.sed  from  837 
to  8.57  KW.;  and  in  Inverness  from  1.784  KW.  to  1,996  kw., 
making  a  total  of  4.070  kw.  connected  in  the  three  towns, 
lo  order  to  meet  the  large  power  demands  in  Montrose  it 
\vi\l  be  necessai-y  to  purclia»>i  extra,  genearting  plant  before 
next  winter.  Additional  cai>ital  is  to  be  .sanctioned  for  this 
jiurpos*!. 

Crai$;park  Electric  Cable  Co.,  Ltd. — Net  profit  for  vear 
"ti.l.^d  March  31st,  1919.  £11.038.  after  making  proHsion  for 
'Ncpss  profits!  tax.  plus  £932  brought  forward.  To  deprecia- 
tion of  buddings  and  macihinery.  £2,000;  to  reserve.  £2.000: 
f-  per  cent,  on  the  preference  shares.  £2.850:  8  per  cent,  on 
the  ordinary  shares.  £3.000;  carried  forward,  subject  to 
directors'  fees,  £2.110.  The  business  has  been  maintained 
over  the  period  covered.  Next  vear  it  is  proposed  to  hold 
the  annual  meeting  in  .Tune  instead  of  May. 

Melbourne  Electric  Supply  Co..  Ltd.— Interim  dividend 
"n  the  consolidated  ordinary  stock  at  the  rate  of  10  per  cent, 
per  annum,  free  of  British'  income  tax. 

Evered  &  Co..  Ltd It  is  prooosed  to  increase  the  capital 

of  the  company,  and.  in  view  of  the  probable  amalgamation 
with  other  compnnies.  the  directors  prox)0":"  to  bring  the 
present  articles  of  as.v)ciatir.n  no  to  date.  The  c.Tpital  is  to 
be  increa.^d  to  £.3i'i0.000  bv  thr  rreatirr  r.f  ton  rioo  new 
>-hnres  of  £1  each.— Fmatirifr 


Ramsgate  &  District  Electric  Supply  Co.,  Ltd.— Includ- 
ing £665  brought  forward  the  gi-oss  profits  for  1918  wera 
£2,690.  -After  allowing  for  interest  at  the  rate  of  5  per  cent. 
\vv  annum  on  outstanding  account.s  due  to  contractors,  the 
balance  is  £1,543,  of  which  M)(i  is  put  to  resen'e  and  £743 
carried  forward,  ill".  A.  D.  Chamen  has  been  appointed  a 
director  in  place  of  Mr.   W.  T.   Prefesland,   deceased. 

Shanghai  Electric  Construction  Co.,  Ltd.— Dividend  of 
•'i  per  cent,  and  bonus  of  5  per  cent,  (together  20s.  per  share), 
iejvs  tax.  on  the  ordinary  shares,  making  15  per  cent,  for  the 
year ;  £10,tX)0  to  resene  for  renewals ;  £JS,0<Xt  written  off  pre- 
liminary expenses;  £19,103  carried  forward,  subject  to  excess 
profits  duty. 

Alderley  &  Wllmslow  Electric  Supply,  Ltd. — Dpring  1918 
the  total  lamp  connections  irl^-reased  trbm  1,193  KW.  to  1,218 
KW.  The  profit  was  £2.l:B.  against  £2,6<54  for  1917.  £996 
was  brought  forward.  Interest  on  debentures  and  loans 
£1,597.    To  reserve  £1.00<i.     Carried   fonvard  £.532. 

Oriental  Telephone  &  Electric  Co.,  Ltd.— Final  dividend 
of  3  per  cent,  on  the  preference  shares,  less  tax.  making  << 
per  cent,  for  the  year;  6  per  cent,  on  the  ordinary  (free  ol 
lax)  making  10  i>er  cent,  for  the  year,  .\nnual  meeting  : 
May  29th. 

Globe  Telegraph  &  Trust  Co..  Ltd.— Final  dividends  now 
.•innounced  bring  the  total  l<u  the  year  on  the  preference 
.--hares  to  6  per  cent.,  less  tax.  iuid  that  on  the  ordinary  to 
S  per  cent.  net. 

Marconi  International  Marine  Communication  Co  ,  Ltd. 
— .\n  extraordinary  meeting,  held  last  week,  confirmed  the 
special  resolution  increasing  the  capital  by  the  creation  ot 
9t:i0,000  shares  of  £1  each. 

City  of  Buenos  Ayres  Tramways  Co.  (1904).  Ltd.— Divi- 
dend "of  Is.  3d.  per  share  (5  per  cent,  per  annum),  less  income 
tax.  for  quarter  ended  Maivh  31st. 

Oldham,  Ashton  &  Hyde  Electric  Tramways  Co..  Ltd.— 
Dividend  at  rate  of  7  per  cieut.  on  the  ordinaiy  shares. 

Adelaide  Electric  Supply  Co.,  Ltd. — Interim  dividend  on 
the  ordinary  shares  at  the  rate  of  10  per  cent,  per  annum, 
fvpf.  of  Britisih  income  tax. 

Auckland  Electric  Tramways  Co..  Ltd. — Interim  divi- 
dend of  6d.  per  share,  less  tax,  on  ordinary  shaxes. 

Calcutta  Electric  Supply  Corporation,  Ltd.— Final  divi- 
dend on  ordinary  shares  for  last  half  of  1918.  6^  per  cent, 
actual,  plus  a  bonus  of  1  per  cent.,  making  a  total  of  U  per 
leut.  for  the  year. 

Vickers,  Ltd. — Final  dividend  of  Is.  6d.  per  >bare,  free 
r.f  income-tax,  on  the  ordinary  shares. 

British  Ever=Ready  Co.,  Ltd.— Final  dividend  oi  10  per 
cent,  on  the  ordinary  shares. 

Johnson  &  Phillips,  Ltd.— Dividend  for  1918  on  the  ordi- 
nary shares.  10  per  cent,  per  annum. 


STOCKS     AND     SHARES. 


TcESD.AY  Evening. 
Stock  Exchange  markets  have  been  inflamed  with  strength 
by  the  unexpectedly  favourable  nature  of  the  Budget.  No 
increase  in  income-tax  and  a  halving  of  excess  profits  duty 
took  people  by  surprise.  The  Stock  Exchange  happened  to 
be  closed  on.  the  day  after  the  Budget  speech,  and  mai-kets 
did  not  reallv  get  into  swing  until  Monday  m  this  week. 
Then  there  was  a  thorough  rush  to  buy.  Mostly  to  bo 
affected  were  rubber  and  oil  shares,  with  a  few  pai-ticular 
industrials.  But  the  strength  was  very  contagious  and 
general.  Investors,  speculators,  gamblers,  all  wanted  to  buy. 
The  pace  was  over-hot  to  last.  Reactions  occurred  in  some 
cases.  On  the  whole,  however,  prices  kept  the  greater  part 
of  their  rises,  and  the  Stock  Exchange  is  busier  than  it  has 
been  for  fully  five  years. 

In  the  markets  covered  by  tlie.-<*  notes,  theta  has  not  been 
much  change.  The  Budget  cannot  influence  electricity  supply 
comi)anies  to  any  great  extent,  while,  so  far  as  the  cable 
group  is  concerned,  the  fact;  of  income-tax  being  retained  at 
the  trilling  ( !  )  level  of  Os.  in  the  £  has  rather  cooled  the 
recent  ardour  for  securities  upon  which  dividends  arc  paid 
free  of  tax.  The  Ust  of  prices  is  well  maintained,  and  a 
revived  feature  is  a  jump  in  Marconis  to  i  above  the  round 
fiver.  Marconi  Marines  advanced  to  5  1/16.  American 
Marconis  dropped  back  to  27s.,  from  which  price  a  smart 
recovery  lifted  them  to  28s.  6d.  It  is  announced  that  the 
United  States  Government  is  handing  back  to  private  control 
the  American  telegraph  and  telephone  companies;  Globe 
Telegraphs  have  risen  to  15  on  the  declaration  of  a  dividend 
making  8  per  cent,  for  the  year  as  again  =t  7  per  cent. 

Home  Eailway  stocks  have  advanced  with  the  rest.  Metro- 
politans and  Districts  are  slightly  better.  Underground  £10 
shares  rallied  to  3i  after  a  dip  to  BJ;  the  income  bonds  did 
not  move.  Steam-cum-electricitv  stocks  are  decidedly  better. 
Nobody  seems  quite  to  know  why  they  should  be,  and  the 
amount  of  business  that  brought  about  the  change  was 
meagre.  Relief  over  the  Budget  is  considered  sufficient  to 
ac<"onnt  for  any  otherwise  unexplainable  movement.    Invest- 
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ment  stocks  of  most  kinds  are  harder,  and  a  renewed 
demand  is  experienced  for  all  good-class  pre-ordinary  issues. 
Melbourne  Electric  7  per  cent,  first  cumulative  preference 
are  inquired  for  at  oj.  at  which  the  yield  comes  to  6j  per 
cent,  on  the  money.  The  security  is  escellcnt,  and  the  pre-- 
ference  dividend  was  covered,  on  the  last  figures,  61  times 
over.  North  Metropolitan  Electric  Power  6  per  cent,  cumu- 
lative preference  at  18s.  6d.  ex  dividend  pay  six  guineas  per 
cent,  on  the  money.  General  Electric  6i  per  cent,  prefer- 
ence at  1(H  fiive  fij  per  cent,  on  the  investment ;  dividends 
are  due  January  and  July. 

General  Electric  ordinary  are  a  good  market  at  19.  Rumour 
loves  to  play  around  these  shares,  and  the  latest  concerns 
itself  with  possible  developments  on  an  important  scale  next 
month.  Edi.^u  Swans,  after  being  dull  and  heavy  at  19s.  6d.. 
have  spurt«>d  to  228.  6d.,  on  the  success  of  the  new  issue,  and 
their  supporters  talk  them  higher  in  the  near  future.  Di'l 
dignity  and  caution  permit,  we  might  feel  disposed  to  undar- 
hne  this  optimism.  Electrical  manufacturing  shares  of  all 
kinds  are  very  Crrp.  for  which  the  previously-mentioned  re- 
ports of  amalgamations  and  arrangements  are,  in  the  main, 
responsible.  Electric  Constructions  are  a  good  market  at 
13/16.  Babcock  it  Wilcox  hardened  up  in  company  with 
•ther  engineering  shares.     Siemens  have  improved   to  6J. 

In  the  foreign  division.  Brazilian  Tractions  we  again  better 
by  reason  of  a  rise  in  the  milreis.  Mexicans  continue  de- 
pressed, and  the  bonds  of  the  utility  companies  are  weak  by 
reason  of  the  revolution  news.  .^nglo-\rgentine  Tramways 
second  preference  have  fallen  i.  British  Columbia  ElectnC 
deferred  stock  is  .5  points  lower  oo  a  small  pressure  to  sell. 
Rubber  plantation  shares  broke  out  into  a  condition  akin  to 
booming  on  the  reduction  in  excess  pi'ofits  duty  and  the  fact, 
that  no  other  imiKxst  ha?  been  substituted  in  its  place. 


SHARE    LIST    OF    ELECTEICAL    COMPANIES 

HOUK  Eleotbicitt  Coupanies, 

Dividend  Priee 

. ■ .  Mav  6, 

1917.  1918,  19i9,     Blseorfall. 

Brompton  Ordlnsry 10  8  6}  — 

Charing  CrosB  Ordinary     ....       4  4  ag  — 

do.       do.       do.       4J  PreJ...       4J  4J  8i  — 

Chelsea B  8  8H  +^ 

Citv  of  London          8  8  11 J  — 

do.       do.    6  per  cent.  Pref,  . .       6  8  10  — 

County  of  London 7  7  lOJ  — 

do.         do.     6  per  cent.  Pret,       6  6  91  — 

Kensington  Ordinary          ....        7  6  5|  — 

London  Electric         Nil  NU  1*  _ 

do.       do.     6  per  cent,  Pref,..       6  6  3J  — 

Metropolitan 4  5  8|  — 

do.          H  per  cent.  Pref.    . .        4J  4i  8i  — 

St.  James' and  Pall  Mall  . .        ..        9  10  7|  — 

Booth  London           6  6  31  — 

South  Metropolitan  Pref 7  7  20/6  — 

Weatminster  Ordinary      ....       9  8  6 J  — 

Telbqraphs    JkND    Telbphohkp, 

Anglo-Am,  T  1.  Pref 6  6  gsjxd  — 

do.             Def IJ  83/6  22i  +i 

Chile  Telephone 8  8  78  — 

Cuba  Sub.  Ord 7  7  llj  —1 

Eastern  Extension 8  8  IfiJ  +J 

Eastern  Tel.  Ord 8  8  ICaji  — 

Globe  Tel.  and  T.  Ord 7  8  15  +J 

do.        do.         Pref 6  6  lOJ  — 

Great  Northern  Tel 22  22  .SOJ  —J 

Indo-European          13  13  574  — 

Marconi           20  20  5i  +j\ 

Oriental  Telephone  Ord 10  15  2 J  +i 

United  R.  Plate  Tel 8  8  7(  — 

West  India  and  Panama   ..        ..      1/3  1/3  l^i  -^-^i 

Western  Telegraph            ....        8  8  16|  — 

Home  RirLS, 

Central  London  Ord.  Assented   ..44  63i  — 

Metropolitan 1  li  27  — 

do.          District          ..        ..      Nil  Nil  231  — 

Underground  Electric  Ordinary. .      Nil  Nil  3J  — 

do.              do.       "A"        ..     Nil  Nil  9/3  — 

do.              dOi       Income   ..4  5  96  — 

FOBEION     Trahb,    &o, 

Adelaide  Sup.  8  per  cent.  Pref.  ..66  4|  — 

Anglo- Arg,  Trams.  First  Pref,     ..        SJ  Nil  8J  — 

do.           do.      2nd  Pref,        ..        —  —  3  —J 

do.           do.      6  Deb 6  6  68}  — 

Brazil  Tractions       —  —  58                 -t-J 

Bomba?  Electric  Pref 6  6  10|  — 

British  Columbia  Elec.  Ely.  Pfce.        5  5  .W  — 

do,               do.         Preferred      Nil  Nil  3^  —6 

do.               do.        Deferred       Nil  Nil  37j  — 

do.               do.        Deb.      . .        4J  4J  62  — 

MexicoTramsSper  cent.  Bonds..      Nil  Nil  60  — 1 

do.           6  per  cent.  Bonds..      Nil  Nil  47J  — li 

Mexican  Light  Common  ..        ..      Nil  Nil  37  — 

do.             Pref Nil  Nil  61  — 

do,            iBt  Bonds..        ..      Nil  NU  67  —1 

Manufacttjrino  Coupanies. 

Babcock  &  Wilcox             ....       IS  16  8!              +i 

British  Aluminium  Ord 10  10  IH  +^ 

British  Insulated  Ord 25  laj  2X  — 

British  Westinghouso  Pref.         . .  -      7J  7J  2J  — 

Callenders 25  25  10  — 

do.        6i  Pref 5  P§  5}  — 

Castner-Kellner        25  20  Sj  — 

Edison-Swan,  "  A  '*             ....        —  —  IJ               +| 

do.      do.    5  per  cent.  Deb,    ..         4  5  75}  — 

Electric  Construction        ..        .,        10  10  1.^^  — 

Gen.  Elec.  Pref 6  6J  10|  — 

do.        Ord 10  10  19                 +i 

Henley 26  25  '-H               4  J 

do.     liPret 4i  4}  8!  -J 

Indla-Rnbber 10  10  168  — 

Siemens  Ord —  10  65              +i 

Telegraph  Con 20  20  25  -rl 

'  DlTfdBDdl  paid  free  of  Income  Tax. 


•4  IS  6 

»4  18  6 

•5    6  8 

6  14  B 


MARKET    QUOTATIONS. 

It  ghoald  be  remembered,  in  makinpf  use  of  the  fi|;arei  appearlni; 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oircumatanoes. 


Wednesday,  May  7tli. 


CHEMICALS,  *a. 


a  Acid,  Oxalic per  lb, 

a  Ammoniac  Sal       per  ton 

a  Ammonia,  Muriate  (large  oryBtal)         ,1 
a  Bisulphide  of  Carbon      ..        ..         „ 

a  Borax „ 

a  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb, 

a       >•       Perohlorate         ..        ..         „ 

a  Shellac  per  owt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      . .         ■, 

a        I,  Lump ,, 

a  Soda,  Chlorate       per  lb. 

a      ti      Crystals         per  ton 

a  Sodium  Bichromate,  casks       . .  per  lb, 

METALS,  Ac. 

e  Braas  (rolled  metal  2*  to  13*  basis)  per  lb, 
c      M     Tubes  (solid  drawn)         ..         ,, 

e      ,,     Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ..         ,, 

g      „       Bars  (best  selected)       . .  per  ton 

g      ,,       Sheet  ,1 

(      „       Bod „ 

d      ,,       (Electrolytic)  Bars        ..         „ 
d      „  „  Sheets     ..         „ 

d      „  „  Wire  Bode        „ 

d      „  ,1  H,0.  Wire  per  lb. 

/Ebonite  Rod , 

f       „       Sheet         , 

n  German  SUver  Wire       ..        ..         ,, 

h  Gutta-percha,  One „ 

h  India-rubber,  Para  fine   ..        ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    ..  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual,         „ 

f  Lead,  English  Pig ,, 

g  Mercury         per  bot, 

e  Mica  (in  original  oases)  small  . .  per  lb. 
m      II                II            II      medium         h 
e      II                II            II      large  ..         „ 

d  SUioium  Bronze  Wire     . .        .  •  per  lb. 

r  Bteel,  Magnet,  in  bars      ..        ..  per  ton 

g  Tin,  Block  (English) , 

n    II     Wire,  Nos,  1  to  16    ..        ..  per  lb, 


1/6 
£80 

.£78 

eib 

£42 
1(9 
i,9 
£12 
£16 
£31 

em 

lOd. 
17U|. 


1/- 
1/4 
£114 
£114 
£114 

£81 
£161 

ffll 
ll,-';-d. 


2/4i 
£40 


Nom, 

9d  'r  4/6 

6/-  to  10/- 

12,6  to  25-/ft  op. 


£223  to  £221 


Quotations  supplied  by— 


a  G,  Boor  &  Co. 
c  Ttaos,  Bolton  A  Sons,  Ltd. 
d  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Kubber,  Outta-Peroha  and 
Telegraph  Works  Co,,  Ltd. 


g  James  &  Shakespeare, 

A  Edward  TiU  at  Co, 

I  Boiling  &  Lowe. 

I  Richard  Johnson  &  Nephew,  Ltd. 

n  P,  Ormiston  &  Sons. 

r  W,  F,  Dennis  &  Co, 


Joint   Industrial  Council   for   tiie   Electricity   Supply 

Industry. — Ihe  tirst  meeting  of  the  above  Council  wa.s  held 
at  the  Offices  of  the  War  Cabinet,  2,  Whitehall  Gardens, 
London,  S.W.,  on  May  1st.  ivir.  (.7.  J.  Wardie,  u.h.,  M.±'., 
Parliamentary  Secretary  to  the  Ministry  of  fAbour,  who 
presided  during  the  early  part  of  the  proceedings,  pointed 
out  that  this  was  the  tbuty-tbird  Joint  inou.strial  council  w 
be  .set  up.  and  the  fouilh  Council  which  had  been  estabhehed 
for  industries  or  services  in  which  LoicaJ  (jovernnient  Authori- 
ties were  concerned,  the  Councils  for  the  Waterworks  Under- 
takings Industry,  Local  Authorities'  Non-Trading  Services, 
and  the  Gas  Industry  having  held  their  hrst  meetings  on 
.\pril  3rd.  .April  11th,  "and  April  aOth  respectively.  The  Joint 
Indu.strial  Councils  for  the  electricity  supply,  gas,  and  water- 
works undertakings  industries  include  both  municipal  and 
company-owned  undertakings.  The  constitution  of  the  Elec- 
tricity Supply  Joint  Industrial  Council  provides  for  the_  ap- 
IKiintment  of  a  chairman  and  a  vice-chairman,  .seleeted  froaii 
tlic  members  of  (he  Council,  one  from  each  side  of  the  Coun- 
nil.  and  two  secretaries,  one  for  each  side  ol'  the  Council. 
.■\ld.  W.  Walker,  of  the  Incorporated  Municipal  Electrical 
.Association,  was  elected  chairman,  and  Mr.  .\.  de  Turcklieim, 
Secretary  of  the  Incorporated  Association  of  Electric  Power 
Companies,  was  appointed  secretary  pro  icm.  for  the  em- 
ployers' .side  of  the  Council.  The  Trade  Union  -<-ide  of  the 
Coiincil  will  nominate  the  vice-chairman,  and  will  apixrint 
its  secretary  at  an  early  date.  Ml  communications  for  the 
Joint  Industrial  Council  should  be  forwarded  for  the  present 
tt.  Mr.  A.  de  Turckheim,  Sanctuary  Hou.'=e,  33.  Tothill  Street, 
Westminster,  S.W.I. 

Shaft  Pressing. — A  method  of  heat  shrinkinsr  instead  of 
press  fitting  parts  of  electrical  machines  on  to  their  shafts  is 
dpscribed  in  the  February  issue  of  the  Orncral  Electrio 
Ticvic-iv.  'The  method  overcomes  the  difficulties  usually  ex- 
perienced with  press  fitting  on  the  erection  site.  For  fly- 
wheels and  couplings  water  or  steam  heating  is  used,  w_hil« 
for  nrmatures  and  field  systems  rheostats  pkcer".  in  convenient 
positions  are  found  to  be  quite  satisfactory.  One  case  cited  is 
that  of  a  large  armature,  the  shaft  being  So  in.  in  diameter. 
Cold  pressing  was  expected  to  re<juir«  a  maximum  pressttr« 
nf  fiOO  tons,  whereas  heating  the  armature  to  about  SO  deg.  C. 
f'nabled  the  shaft  to  he  pulled  in  wifh  a  -"-ton  chain  hoift 
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LARGE     POWER    TRANSFORMERS. 


By  A.  a.  ELLIS,  A.M.I. E.E.,  and  J.  L.  THOMPSON,  M.Sc,  A.M.I. E.E. 


{AbatraH  of  paper  read  before  the  Institution  of  Electrical  Engineers.) 


While  British  maoufacturers  have  had  ample  opportunities 
of  taking  a  front  place  so  tar  ais  laj'ge  turbines  and  generators 
are  concerned,  equal  opportunities  have  not  been  afforded  in 
transformer  and  switchgear  work.  This  has  been  due  largely 
to  the  limited  home  demand  for  suoh  apparatus,  which 
demand  will,  in  the  neai'  future,  be  much  extended,  and 
British  manufacturers  have  experience  available  which  will 
cope  with   this  demand. 

Fur  home  service  it  is  desirable  to  transport  transformei's 
complete  in  their-  tanks,  thus  minimisdng  erection  work  and 
cost.  WTiere  possible  it  is  also  desirable  to  ship  the  trans- 
former complete  in  oil,  generally  obrating  drying  out  on 
site. 

The  size  of  transformer  which,  can  be  transpoi-ted  and 
handled- complete   is    limited,    first,    by    the   loading    gauge 
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'PiQ.  1. — Approximate  Weight 
AND  Price  per  k.v.a.  for 
Self-cooled  Transformers. 


EiG.  2.— Approximate  Weight 

AND  Price  per  k.v.a.  for 

Force-cooled  Transformers. 


reistriction  and  maximum  truck  size  and  loa.ding,  and  second, 
by  the  handling  fac-ilities  and  crane  capacity  on  the  cus- 
tomer's premises. 
The  maximum  rating  of  single  and  three-phase  trans- 
I  formers  of  the  self-cooled  and  artihcially  cooled  types  which 
can  be  shipped  complete  (with  tenninals  renjuved)  is  given 
in  Table  I. 

TABLE  I. 


Self- 

ctooled ' 


Complete  in  ] 
oil  1 


Phase.  I    Periods, 


Transformer 
I !       and    tank-< 
1 '       separately 

Water-      f    Co^^pjete  in 
.     cooled  or  ■  ' 
forced 

cooled* 


oil  or  dia- 
nantled. 


Forced 
cooled 
only" 


Complete  in 
oU 


50 
25 

50 
25 

50 

25 

50 

50 
25 

50 
25 

.-.0 
25 

50       . 
25 

60 
25 

Limiting 
rated' 
output. 


3,000 

2,000 

5,000 

3,500 

6.000 

4  000 

7,000 

5,000 

10,000 

6,500 

15,000 

10,000 

25,000 

12,500 

40,000 

20,000 

35,000 

17,500 

50,000 

25,000 


Approxi- 
mate total 

weight 
complete 
with  oil. 


Tons. 
17t 
2('t 
30t 
33+ 
301 
32| 
42t 
48j 
26 
30 
42 
45 
37§ 
40§ 
58§ 
58§ 
5U§ 
50§ 
70f> 
70§ 


•  Weights  include  oil  coolers  for  forced  sooled  transformers. 

i  Tanks  built  for  shipment  complete  in  one  piece. 

■  Tanks  with  detachable  external  radiators. 

S  Limiting  ratings  tor  a  50-ton  crane  to  handle  heaviest  part. 

In  Table  I  are  given  approximate  weights  and  ddmeii.'^ians. 
Tbe.se  data,  are  ba-sed  on,  and  developed  from  the  designs 
of  the  lai-gest  transfonuers  that  have  actually  been  made. 

Mgs.  1  and  2  are  representative  curves  of  price  and  weight 
per   E.v.A     of  3-phaae,   oil-immersed   transformers,    ehowmg 


the  influence  of  the  following  vai'iables.  These  curves  are 
all  based  on  the  British  standard  rating. 

In  general  a  large  single-phase  ti-ansformer  is  about  7  to 
10  per  cent,  cheaixii-  and  about  1.2  to  15  per  cent,  lightei-  than 
a  tliree-pha«ie  transfonxier  of  the  same  rating.  A  large  thi-ee- 
phuse  transformer  is,  howe\er,  about  5  to  8  per  cent,  cheaper 
and  10  to  15  per-  cent,  lighter  than  a  group  of  thi'ee  smgle- 
phase  transfoi-mers  of  the  same  three-phase  group  capacity. 

From  the  manufacturing  standpoint  any  size  of  trans- 
former can  be  constmcted  that  is  likely  to  be  called  for 
with  the  largest  generating  units.  Assuming  a  5U-ton  crane, 
the  hmitiug  rating  foi-  a  thi-ee-isliase  oU,OOU-volt  transfoiiner 
would  be  about  5U,0lX)  k.v.a.  at  50  cycles,  and  25,000  k.v.a. 
at  25  cvcles. 

On  the  average,  large  25-cycle  transformei's  are  So  per 
cent,  dearer  and  40  per  cent,  heavier  than  50-cycle  tiuns- 
foiToei-s  of  the  same  rating. 

The  curves  are  shown  for  high-tension  voltaiges  of  11,000 
and  55,000  volts,  and  for  a  maximum  low-tension  voltage  of 
6,000  volts.  The  price  and  weight  increase  by  1  per  cent, 
for  the  smaller  ratings,  down  to  0.6  per  cent,  for  the  largest 
raitings,  per  1,000  volts  normal  pressure  above  11,000  vdlts 
The  influence  of  the  voltage 'is  greater  the  lower  the  ;-ated 
output. 

The  cm-ves  shown  all  refer  to  oil-mimerSed  transfonners, 
self-cooled  up  to  the  practicable  hmits  of  i-ated  output  (see 
Table  I)  and  water-cooled  or  forced-cooled  (with  external  oil 
circulation)  for  all  i-ated  outputs  up  to  the  maximum  figures 
given  in  the  tab\e.  ■  At  1,000  k.v.a.,  .50  periods,  the  present- 
day  prices  of  the  self-cooled  and  water-cooled  types  are  not 
approciaiblv  ditfereut;  the  larger  self-c<x>led  unit.s  are.  how- 
ever, appreciablv  dearer  than  water  cooled,  up  to  a  difference 
of  15  to  20  per" cent.  This  may  be  to  some  extent  oft'set  in 
ceirtain  cases  bv  the  cost  of  water,  pumping,  storage,  &c. 

The  system  of  cooling  a/dopt,ed  is  determined  largely  by 
the  size  of  unit  iuxolved  and  the  .situation  and  cooling  facili- 
ties available. 

For  isolated  sub-stations  where  continual  attendance  is 
not  available,  self-cooled  units  are  to  be  recommended  up  to 
5,000  K.V.A.   three-phase  and  3,000  k.v.a.  single-phase  \ at  50 
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Fig.  3.— Temper.wure  Corves  for  4,000-k.v.a.  Oil-immersed 
Transformers,  s.c.  =  Self-cooled,  w.c.  =  Water-cooled. 
F.c.  =  Forced  Cooled.     Copper  Loss  to  Iron  Loss  =  2:1. 

cycles.  The  same  rule  would  apply  for  sub-stations  and 
power  stations  with  continual  attendance  where  cooling 
water  is  dear. 

There  is  a  decided  tendency  nowadays  towards  large  self- 
cooled  units.  In  designing  sub-stations,  the  following  points 
should  be  borne  in  mind  :  — 

Particular  attention  should '  be  paid  to  ventilating  the 
tranafoi-mer  chambers  so  that  the  air  temperature  should 
not  be  raised  above  25  deg,  C.  if  possible.  Ample  headroom 
should  be  pro\dded  above  the  transfonner,  and  clearances 
allovped  befrsveen  the  tank  and  any  adjacent  wall  or  cubicle 
should  not  be  less  than  1  to  2  ft.  up  to  1,000  >:.v,a.,  and  2 
to  3  ft.  for  larger  sizes. 

The  quantity  of  air  should  be  approximately  200  cu.  ft, 
per  min.  per  KW.  loss  for  a  temperature  rise  of  air  of  about 
10  deig.   C. 

In  fireproof  cubicles  the  ventUattng  apertures  might  be 
fitted  with  automatic  dampers  which  would  close  at  a  set 
maximum  temperature. 

In  power  sta.tions  or  sub-stations  with  attendance,  where 
a  plentiful  and  cheap  water  supply  is  available,  water-cooled 
units  are  genei'ally  recommended  for  outputs  above  the  fol- 
lowing : — • 

Threa-phase,  2,500  k.^.a.,  50  cycles,  or  1,700  k.v.a,,  25 
cycles;  single-phase,  1,500,  k.v.a.,  50  cycles,  or  1,000  k.v.a., 
25  cycles. 

Although  water-cooled  transformers  (with  intemal  cooling 
coils)  can  be  buUt  in  very  large  sizes,  forced  cooling  with 
external  oil  circulation  is  to  be  recommended  ahove  the 
following  limits  :  — 

Three-phase,  5,000  k.v.a.,  50  cycles,  or  3,500  k.v.a.,  25 
cycles;  amgle-phase,  3,500  X.V.A.,  50  cycles,  or  2,500  k.v.a., 
25  cydea. 
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The  relative  mea-its  of  single  and  three-pbase  transfonuers 
for  thitie-phase  groups  have  olten  beeii  distusst'd.  There  is 
no  .vpecihc  rule  which  can  be  fonnulated,  a^j  the  choice 
clfixiuls  almost  entirely  ou  loatl  conditions  in  oacb  case.  In 
^;enoral,  where  a  niunber  of  groups  are  installo^l  three-phase 
ujiits  will  be  more  suitable,  and  where  few  groups  are  in- 
stalled single^phase  are  preferable.  In-  the  latter  case  single- 
phafse  units  eri-sure  greater  reliability  of  supply,  as  a  gi-oup 
of  three  single-phase  transfonuers  operating  in  delta-delt;i 
caji  still  run  at  about  58  per  cent,  of  the  group  output  with 
two  of  the  transfonuers  in  open  delta,  should  one  transformer 
lail  :uul  be  cut  out. 

In  large  .sub-  an<l  central  stations,  where  the  number  of 
units  installed  may  be  three  or  more,  tluv<-phase  units 
will  in  genej-al  be  preferred.  If  a.  nunabor  of  thnv-phase  imits 
aie  installed,  one  complete,  three-phase  transfonuer  can  be 
carried  as  a  spare,  without  an  undue  increase  in  the  caipital 
cast.  The  floor  space  occupied  will  be  appreciably  less  than 
for  single-phase  groups. 

In  sub-stations  of  plant  capacity  up  to,  .say,  5,000  k.v.a. 
it  will  not  generally  be  economical  to  install  moi«  than  two 
or  three  groups.  In  such  cases  the  clioice  tends  towards 
siugle-phase  units  of  medium  capacity,  forming  one  or  two 
three-phase  groups,  ivith  one  single-phase  transfonuer  as 
si-Kire  for  the  sub-.station. 

With  regard  to  the  overload  caipaoity  of  laj-ge  power-station 
transfomiers  of  the  water-cooled  and  forced-cooled  types,  the 
overloads  specified  for  such  step-up  units  should  correspond 
to  the  generator  overloads,  since  .such  traosfonuers  rapidly 
i-eaoh  their  final  .steady  temperature.  This  is  shown  in  the 
compaiutive  cun-es  in  fig.  3.  On  such  artificially  cooled  plajit 
it  is  inconsistent  to  specify  short-time  overloads,  as  the  plant 
for  such  overloads  will  generally  have  to  be  designed  to 
strand  the  overload  continuously. 

It  is  desirable  to  rate  such  plant  nii  the  maximum  con- 
tinuous rating,  as  specified  in  the  B.E.S.A.  Report,  so  that 
both  generators  and  transfonuers  are  capable  of  the  same 
duty. 

In  stib-stations  the  most  economical  proportion  of  iron  to 
capper  loss  depends  on  the  load  factor  of  the  individual  sub- 
station, and  no  sjpecific  rule  cam  be  laid  down. 


TABLE  II. 

Ratio  of  iron  to  copper  loss 

1  :1 

1  :  ri5 

1  :  1-5 

1  :  2 

Efficiency  at  1,400  k.v.a.  ... 

99-0 

99-0 

99-01 

99-02 

1,500  K.V.A.  ... 

990 

99-0 

99-0 

99-0 

Iron  loss,  watts       

7,500 

7,000 

6,000 

5,000 

Copper  loss,  watts  at  1,400 

K.V.A 

e,500 

7,000 

7.800 

8,700 

Copper  loss,  watts  at  1,.500 

K.V.A 

7,rm 

8,000 

9,000 

10,000 

Annual  charge  for  losses  at 

3d.  per  unit      

=C193 

,<;193 

£189-5 

£188-5 

.^n  illu^ration  of  the  method  of  aniving  at  the  best  pro- 
)x>rti<rn  is  set  forth  in  Table  11,  which  shows  the  aiinual 
charges  for  losses  for  different  ratios  of  iron  to  copper  loss 
fin-  an  average  lo;id  of  l.liiO  k.v.a.,  peak  ]oa.d  of  2,000  k.v.a., 
and  ncnnal  ratmg  of  1,500  k.v.a. 

The  above  case  is  typical  and  shows  clearly  that  where 
tlic  lo;i(d  factor  is  high  the  ratio  of  iron  to  copper  loss  is  of 
little  importance.  Similar  considerations  must  be  made  for 
each   individual   case. 

SpPL-ified  overloads  where  t-equired  must  be  taken  into  ac- 
count in  conjunction  with  coonomical  considerations  in  eet- 
tling  the  most  Miitahl.'  juoiwrtions  of  iron  and  copper  losses. 

It  is,  hciweviT,  iMrniimig  usual  to  adopt  the  British  Stan- 
dard rating,  (in  ilii-  hiisis  no  overloads  are  pennitted,  the 
rating  being  tlie  inaximuiii  for  ^0  deg.  C.  temperature  rise 
in  oil.  ai  40  deg.  C.  air  temperature,  giving  a-  maximmn  oil 
t(^mperature  of  90  deg.  C,  which  is  the  .safe  working  lim?t. 

Whr^rc  the  plant  is  not  rated  on  this  basis  it  iiS  customary 
to  call  for  a  lower  tempen-ature  rise  of  40  or  45  deg.  C,  which 
allows  for  specified  overloads.  It  is  very  desirable  to  rate 
all  j)lant  on  the  .same  temperature  baeis,  and  it  is  to'  be 
hoped  that  the  British  Standard  i-ating  will  be  generallv 
adopted.  ^ 

(To    be  concJuch'd.) 


Discussion  at  Newcastle-upon-Tyne. 
Ox  March  ITth  the  pai>er  was  read  and  discussed  before  the 

N01tTH-EASTER.\'     CENTRE    of     the     INSTITUTION     OK     ELECTRICAL 

Engineers. 

Mr.  .\.  A.  Hughes,  opening  the  discussion,  said  the  por- 
tion of  the  paper  w-hich  appeared  to  call  for  most  comment 
was  that  dealing  with  cooling.  It  .should  be  borne  in  mind 
that  for  forced  cooling  continual  attendance  was  not  ab.so- 
lutely  :iecessa.n-,  even  though  desirable.  On  their  .sy.stem 
they  had  forced-cooled  transfonners  in  sub-stations  situate 
scjiiie  distance  from  the  nearest  power  station,  and  which 
weie  only  visited  one  or  twice  during  each  Shift.  They  in- 
stalled in  each  tran.sformer  two  thermostats,  one  operated  a 
"buzzer"  in  the  ]X>wer  .station  when  the  temperature  of 
the  oil  reached  80  deg.  C.  and  the  other  trip]:>cd  the  trans- 
former switches  when  the  temjx'rature  reached  90  deg.  C. 
With  regard  to  self-fooled  transfonuers,  .he  agreed  that  good 
cleai-ances  were  necessary  between  the  tank  and  the  chamber 


wall.  The  auth()jsg'  figures  were  on  the  smuil  side,  and  he 
suggested  iUluwiiTg  a  clearance  all  round  equal  to  half  the 
width  of  the  transformer  tank.  He  thought  sub-station 
transforniers  should  be  of  the  core  tyjJe  to  facilitate  i-epuirs. 
Spare  i-oils  could  be  fitted  in  case  of  breakdown  inside  '24 
hours,  whereas  a  shell-tyix;  trausformea-  had  almost  iuvari- 
ablj-  to  go  to  the  makers  for  repau-s.  A  further  dis-iidvantage 
of  the  lectangular-shcU  type  was  that  tho  coils  were  not  Jn 
direct  contact  with  the  oil.  The  wave-shajx-d  distance  pieces 
which  fonued  the  oil  ducts  would  in  time  become  bltwked 
with  .sludge,  and  as  to  adjustable  coil  .supjxvrts,  ho  thought 
the  arrangement  of  springs  seemed  to  be  the  better  one. 

Mr.  >I.  S.  Ellis,  refen-ing  to  fonns  of  protection  b^ 
tween  the  high  and  low-pressure  windings,  said  he  was  inter- 
ested in  that  subject  more  particularly  in  small  tratisfonners. 
He  had  in  mind  Kegidation  '20  of  the  Home  Oftioe  Eules,  and 
also  the  B.  of  T.  regulations. 

Mr.  Longman  referred  to  the  undue  heating  of  the  iron  in 
transformers.  Was  there  any  likeUhood,  he  asked,  of  trans- 
former iron  being  improved  in  quality'.' 

Mr.  J.  R.  Beard  referred  to  the  limitation  in  the  eize  of 
trajisformers  being  aflected  by  the  methods  of  transix)rt,  and 
suggested  they  might  be  conveyed  by  road.  He  drew  atten- 
tion to  outdoor  transformers,  which  were  used  a  good  deal 
in  the  U.S.A.  He  was  surprised  there  had  been  no  mention 
made  of  oil ;  it  was  a  very  important  matter. 

Mr.  Stobie  suggested  that  the  change  in  the  iron  in  trans- 
formers might  be  due  to  a  change  in  the  granular  fonnation 
owing  to  the  temperature  at  which  transformers  worked ;  the 
crystal  grains,  probably,  would  become  greater  than  they 
were  originally.  They  found  that  in  steel  that  accounted  for 
a  great  loss  in  physical  qualities;  it  was  possible,  too,  that 
there  might  be  a  chemical  change,  not  a  change  of  the  total 
elements,  but  in  the  combination  of  elements  in  the  steel 
itself. 

Mr.  J.  Tj.  Thompson,  in  reply,  said  that  as  to  temperature 
rises,  the  figures  given  were  based  upon  actual  test  results. 
As  to  prot,c<-tion  between  windings,  personally  he  did  not 
recommend  earthing  shields.  They  could  be  replaced  by  earth- 
ing a  neutral  point  on  one  side  of  the  low-tension  winding 
and  on  one  side  of  the  transformer. 


THE     INDUSTRIAL     SITUATION. 


.\t  the  quarterly  meeting  of  the  British  Electrical  Federa- 
tion, held  on  Apiil  '28th,  Mr.  E.  Garcke  delivered  an  addr«sa 
on  "  The  Industi-ial  Situation."  He  eaod  that  the  war  waa 
not  the  only  cause  of  the  i>re,sent  unret^t.  It  certainly  had 
accentuated  the  troubles  by  increasing  the  cost  of  living,  by 
giving  the  masses  a  greater  consciousness  of  their  power,  and 
by  strengthening  the  feeling  that  a  nation  which  was  able 
to  spend  seven  milHons  a  day  for  fotu-  or  five  years  on  war 
was  not  entitled  to  deny  to  the  masses  the  means  of  decent 
>subaLstence.  The  war  had,  in  many  instances,  totm  the 
scales  from  the  eyes  of  employers,  and  forced  them  to  see 
things  ais  they  really  were.  By  the  light  of  this  cleaj'er  vision 
many  emi)lo\ei-s  had  come  to  regard  conditions  as  intoler- 
able winch  briinv  had  only  seemed  inevitable.  This  waa 
e-speciall)  iiiir  i>i  the  conditions  in  which  unskilled  labourers 
were  livint^   lii>lnio  the  war. 

-A.  new  readjustment  of  the  social  order  of  things  was  ; 
imiperativejy  neces^a-y  if  we  wished  to  repair  tho  economic 
ravages  of  the  war.  to  inaugur-ate  industrial  ix>ace,  and  to 
]mvfiil  :i  liiiiiiiir  i  .1  capitail  a  few  years  hence.  The  time  and 
<.|i|i..rtiinil  \  liir  jiitnxliK-ing  these  changes  had  come;  but  we 
rvi|un<'(l  eiili-^lit.niMl  public  opinion  and  far-reaching  sta^tes- 
manship,   and  not  merely  time-serving  politics. 

Writers  ahd  speakers  on  the  subject  might  bo  divided  into^ 
thi^ee  classes: — (1)  Those  who  urged  the  supremacy  of  Ca_ ' 
tal  and  were  for  "fighting  it  out";  ('2)  those  who  claimed 
that  Labour  wats  paramount,  and  who  advocated  nationalisa- 
tion, municipalisation,  and  other  fonns  of  communalisation, 
which  would  give  IxibouT  the  control  of  industry;  (3)  those' 
«ho  took  a  middle  course  and  looked  for  reconoihotion  and 
adjustment,  and  wlio  advocated  Whitley  Councils,  oonfer- 
ences,  &c.,  as  a  means  of  settling  disputes. 

The  thjn-d  of  these  categories  was  a  mixed  one,  including 
a  large  proportion  of  the  people  w*ho  were  not  interested  in 
the  aspirations  of  Labour  or  of  Oa,pdtal.  Representatives  of 
Labour  and  of  Capital  were  also  to  be  found  among  this 
cla.ss,  recognising,  as  they  did,  that  both  Labour  and  Capital 
had  just  grievant-es  against  each  other,  and  sincerely  believing 
tha.t  tlie  trouble  could  be  lessened  by  a  spirit  of  compnjoniae, 
and  by  the  enlightenment  of  the  masses  in  economic  prin- 
ciples. It  also  included  a  large  .sprinkhng  of  jieople  who  were 
in  the  habit  of  letting  others  think  for  them,  who.  led  or 
deiten-ed  by  phrases  which  they  did  not  take  the  trouble  to 
undei-stand,  coni^emned  the  pi'ofiteer  and  adde<l  to  the 
clamour   for  nationalisation   and   municipalisation. 

It  wais  mainly  to  the  last  of  these  clas.ses  that  we  had  to 
appeal  to  find  a  permanent  solution  of  the  industrial  diffi- 
culties. 

The  temporary  sHtlement  with  the  minors  had  been  poe- 
.sible  becau.se  they  had  in  view  the  certainty  of  the  Sankey 
Committee  recommending  nationalisation  of  the  mines  in 
some  form.  The  nationaMsation  of  railways  -w-muld  follow, 
and  we  should  go  from  one  industry  to  another  in  this  direO" 
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uoQ.  Nationalisation  had  been  described  as  the  last  hope  of 
a.  uauKiupt  statesman,  because  tUeie  was  a  teelmg  tbat 
there  waa  no  sausiuiotory  aJteinative  between  ununiited 
ooiu petition  aad  coileetivisiu.  \Mien  it  wa>s  too  late  antl  Uie 
nusus  liaU  cleaiea,  we  snoiild  tind  oui-selves  deluded;  and 
tbeu  pel  Haps  an  etioit  would  be  made  to  lind  tue  natural 
equiiiunuixi,   and  not  merely  the  pohtical  mean. 

It  was  the  duty  ot  eveiy  mail  who  was  able  to  think 
about  these  iiiattei's  to  loi-mulate  proposals  with  a  view  to 
strenfc'Uieuiug  the  foundations,  and  not  merely  patching  up 
the  cracks  m  the  wall. 

the  pixjpo&iuon  which  he  submitted  was  that  we  should 
discard  tlie  dual  conception  of  Capital  and  l^aboui-,  and 
regard  the  pioductave  capacities  ot  societies  as  conjoaxit  toi' 
the  production  of  the  siu'plus  necessary  lor  coutmued  pro- 
gi-ess.  We  requuied  both  ijabour  and  uapital  to  utrlise  the 
resoui'csis  of  >\ature.  Capital  and  Laboiu'  were  aa  the  two 
halves  of  a  paar'  ot  scissors,  and  we  should  miike  no  head- 
way in  thij  drscussion  until  we  were  thoroughly  imbued 
with  the  conviction  that  either  half  by  itselt  would  do  vei'y 
little  cutting.  Without  capital  there  could  be  no  collective 
employmcrat  of  laboux,  and  m  order  to  pro%'ide  capital  there 
must  be  abstiuenoe,  the  reward  for  whicn  was  pront.  \\  itli- 
out  labour  there  could  be  no  use  for  capital,  and  to  induoe 
labour  to  make  the  best  use  of  capital  it  must  have  its  fair 
share  of  proht.  Iheie  could  be  no  industrial  peace,  nor  aaiy 
industrial  pix)gres6,  untd  Labour'  and  Capital  recognised  tha* 
pa'odnctioii  must  be  uicieajsed,  and  that  this  oouid  only  be 
acliieved  by  their  concerted  action,  better'  organisation,  and 
the  far  greater  use  of  machinery'.  The  behef  that  labour- 
sa\'ing  inachmeiy  brought  unemployment  in  its  train  must 
be  disi>elled.  in  1907  the  census  of  production  showed  that 
the  net  yearly  output  per  worker  was  £102.  It  was  surely 
dear  that  with  such  a  standai'd  of  production  it  was  not  pocs- 
sible  to  attract  'capital  and  ameliorate  the  conditions  of 
labour.  But  a  knowledge  that  Capital  and  Labour  were 
working  to  one  end,  and  a  knowledge  that  the  moi'e  that 
was  pi-oduced  the  richer  was  the  community  as  a  whole, 
would  not  be  sufficient  to  a.ssuage  the  unrest.  What  w-as 
required  fuin.her  was  the  creation  of  some  satisfactory  machi- 
nery for  the  distribution  of  the  surplus  or  proht  between 
the  various  parties  who  had  contributed  to  its  production, 
according  to  their  claims,   ments,  and  rights  respectively. 

The  old  ideas  of  proht-sharing  were  inadequate.  Labour 
must  be  identified  w'lth  the  suiplus — not  merely  entitled  to 
a  shaae  of  it  dejiendent  on  sliding  scales  and  other  formulae 
whiich  had  no  pennanent  basis,  but  were  apt  to  be  upset  by 
alteration  of  pnces,  new  inventions,  foi-eign  competition,  and 
other  varying  conditions.  There  must  be  complete  ecjonomic 
combination  of  the  elements  of  production — not  merely  an 
artificial  mixture  of  parts  which  wei'e  osaLUating,  colliding, 
and  conflicting. 

Thoughts  on  these  lines  suggested  that  a  complete  solution 
might  be  obtained  by  the  machinery  of  "  pooling  "  the  net 
profit  or  surplus  for  division  among  all  who  had  contributed 
to  it  by  their  work,  whether  manual  or  mental,  and  by  their 
abstinence  and  enterprise.  Under  present  conditions  an  em- 
ploye had  little  induc-ement  to  work  fuUy  and  well.  The 
employer  benefited  more  by  good  and  hard  work  than  the  ' 
workeir;  consequently,  the  latter  had  little  inducement  to 
make  efforts  beyond  the  point  necessary  to  keep  him  in  his 
employment. 

T'he  process  of  "  pooling  "  the  whole  of  the  profits  pi'e- 
eented  a  difficult  but,  he  believed,  not  insur-mountable  prob- 
lem of  statesmanship.  Broadly  speaking,  the  profit  or  sur- 
plus in  modem  industn'  was  the  difference  between  the  sell- 
ing price  and  the  cost  of  production,  in  which  latter  should 
be  included  :  (a)  wages  to  provide  for  the  human  needs  of 
labofe-;  (6)  the  cost  of  raw  materials  and  all  standing 
charges;  (c)  the  replacement  of  renewable  capital,  the  ade- 
quate maintenance  of  fixed  capital,  and  the  pro\ision  of 
proper  resea-ves  for  contingencies;  (d)  reasonable  reward  for 
manaigers,  inventors,  designei's,  and  brain  workers  generally 
who  have  taken  part  in  the  production ;  aad  (c)  necessary 
interest  on  the  capital  embarked.  Aftei-  these  items  had 
been  provided  foi-  out  of  the  seUing  price  or  revenue,  the 
sui-plus  should  be  distiibuted  equitably  between  the  various 
contiijbuiors,  manual  workers,  bi-ain-workers,  and  capitalists 
in  proportions  to  be  settled  for  each  industry,  area,  amd 
undertaking. 

It  would  require  some  maAinery  to  do  this,  but  a  large 
bureaucracy,  say  a  Ministi-y  of  Profits,  would  be  better  em- 
ployed in  framing  princdples  to  govern  this  distribution  than 
by  hampering  production  in  the  futUe  attempt  to  run 
national  industries  on  commercial  lines.  The  existing  organi- 
sation for  settUng  liability  for  income  tax  offered  an  analogy 
to  the  sort  of  machineiy  required.  Such  a  Ministry  would 
be  subject  to  Parhament,  and  linked  to  the  business  and 
industry  of  the  country  by  commissioners,  whose  functions 
would  be  to  see  that  the  "correct  surplus  was  paid  into  the 
"pool,"  and 'that  claims  to  an  equitable  division  of  the 
surplus  w'ei'e  fairly  adjusted. 

The  management  and  administration  of  undertakings 
■would  be  left  to  private  enterprise  as  at  present,  with  the 
lure  of  profit  and  success  to  make  them  efficient,  but  all 
those  who  contributed  to  the  production  of  its  surplus  shooild 
be  afforded  ample  opportunities  of  understanding  the  object 
and  intriL-acies  of  the  organisation,  and  should  be  represented 
in   its  control. 

The    underlying   merit   of  this   proposition   was   that   we 


should  not  abolish  profit,  but,  on  the  contrary,  enormously 
increase  it  by  adding  to  every  man's  stimulus  to  augment  it. 
The  scheme  might  look  hke  socialism,  but  it  was  also  indi- 
vidualism, and  thus  we  should  get  not  alone  a  balance  of 
natural  forces,  but  also  the  happy  mean  which  was  the  aim 
of  our  pohtical  system,  and  the  feature  of  all  economic 
experience.  ,       ■• 

Production  of  wealth— though  it  v\-as  not  the  only  thing 
for  making  contentment— was  the  pai-nmount  c-ondition  of 
well-being,  but  the  world  had  now  foi-  the  fir.«t  time  m 
historv  ixsiched  a  point  at  -which  weU-berng  w-as  seen  to  be 
dependent  also  on  the  problem  of  how  the  we;ilth  could  be 
equitahlv  distributed.  The  solution  could  not  be  found  by 
destroying  pi-ofits  and  eUminating  capital,  but  it  could  bo 
found,"  bv  a  recognition  of  the  first  piinciple,  that  profits 
belonged  "to  the  producers  of  profit,  aud  all  that  was  requu-ed 
w-as  the  necessarv  machinery  to  ascertain  w'ho  were  the 
producers  and  what  was  theii-  fair  .share  in  an  equitable  divi- 
sion of  the  product.  To  take  the  -siew  that  capitalists  paying 
w-ages  to  the  workers  were  entitled  to  the  w-hole  of  the  profits, 
ignored  even  the  more  moderate  temper  of  the  proletariat, 
according  to  which  labom-  paying  interest  to  the  capitalist 
should  take  all  the  profits.  The  other  notion  that  one  man's 
profit  was  another's  loss  applied  only  to  operations  in  the 
nature  of  gambling,  w-hene  there  was  a  transfer  of  counters, 
but  no  production  of  wealth. 


THE     BELFAST     EXTENSION     SCHEME. 


A  SPECUL  meeting  of  the'  Belfa.st  Corporation^  in  committee 
wias  held  on  Apiil  -ioth  to  consider  reports  from  Su-  .John 
Sneh  and  Mr.  J.  H.  Eider  on  the  extension  scheme  of  the 
elecU-icity  w^orks.  It  will  be  remembered  that  the  total  esti- 
mate submitted  to  the  Local  Government  Boai-d  inquiry  last 
year  was  ^6310,1*00,  but  it  was  rc^jently  discovered  that  this 
estimate  will  be  greatlv  exceeded.  It  now  appears  that  the 
buildings  instead  of  i'lS.OOO  are  to  cost  f -217  OtiO,  and  tlie 
cost  of  the  plant  will  be  iglU.OOO.  This,  with  £-20,000  lor 
the  site  makes  a  total  of  i'Wb.OOO.  The  lowest  tender  for 
the  foundations  alone  was  illo.OOO.  The  Corporation  has 
entered  into  agreements  to  supply  the  shipyards  with  elec- 
tricity for  ten  years  at  prices  based  on  the  oi-igmal  estunates, 
w-hich  prices  cannot  be  varied  except  by  vamtions  m  the 
price  of  coal.  Mr.  Eider  attended  the  meeting,  and  gave  a 
lengthy  explanation  of  the  revised  estimates,  and  rnade  sug- 
ge^ons  for  overcoming  the  present  difficulty.  The  new 
detailed  estimate  which  is  based  mamly  on  tenders,  is :  Land, 
£-20  000-  buildings,  je-216,960;  plant,  £34.5,000;  accumulators, 
£i  500; 'cables  and  laymg,  £61,500;  total,  £648,590.  The  great 
excess  over  the  original  estunate  is  in  the  cost  ot  buUdmgs 
and  foundations,  namely,  £162,000.  It  is  admitted  that  the 
oriomai  estimate  of  £48,000  was  too  low,  and  was  made  before 
plans  had  been  prepared.  As  soon  as  preluninary  plans  were 
made  (including  an  engine  room  to  accommodate  ■2.3,0(,)0-kw. 
sets)  it  was  evident  that  larger  and  more  costiy  bmlchnga 
would  be  required.  Regarding  the  contracts  with  the  ship- 
vards  if  the  capital  charges  were  to  be  taken  on  the  foi-mfer 
basis 'and  on  the  present  capital  estimates,  they  would  in- 
volve an  annual  loss  of  £16,400.  It  was  suggested  that  a 
longer  period  for  repayment  of  the  loan  be  obtained,  and  new 
estunates  wei-e  submitted,  w-ith  the  new  capital  charg^ 
based  on  an  equated  period  of  30  years  m  place  of  the  old 
figure,  with  interest-  payable  at  5  per  cent.,  and  sinking  fund 
pavments  spread  over  30  vears,  and  re-invested  at  41-  per  cent., 
on"  which  basis  the  undertaking  would  be  in  a  sound  financial 
position  with  a  net  surplus  of  about  £7.400  as  soon  as  the 
first  section  of  the  haa-bour  station  was  at  w^ork.  The  promo- 
tion of  a  BUI  was  recommended  to  authorise  the  payment 
of  interest  on  the  new  capital  out  of  capital  and  the  susj^en- 
sion  of  the  sinking  fund  payments  during  the  construction 
period  It  was  also  suggested  that  the  L.G.B.  be  asked  to 
grant  loans  for  the  following  periods;  100  yea.rs  for  buildings, 
60  years  for  foundations  and  river  work,  25  yeai's  for  plant, 
and  30  years  for  cables,  or  an  equated  neriod  of  30  years  for 
the  whole.     Consideration  of  the  matter  was  adjourned. 


Chemical    Actions    in    the    Lead    Accumulator.— The 

usual  equations  for  the  chemical  actions  in  a  lead  cell  are  not 
sufficient  to  explain  the  facts,  says  a  writer  in  the  BuUetln  of  the 
Societe  Franijaise  des  Electricians.  The  E.M.r.  produced  does  not 
agree  with  the  value  theoretically  calculated  from  the  thermo- 
chemical  reactions  involved,  and  a  num^ber  ot  physical  phenomena 
are  not  explained.  According  to  the' usually  accepted  theory  the 
weig-ht  of  the  positive  and  negati%'e  plates  should  vary  to  the  same 
extent,  whereas  the  positive  plates  are  actually  practically  unaltered 
in  weight  during  charge  and  discharg-e.  Other  circumstances, 
such  as  the  changes  ot  colour  observed  in  the  positive  and  negative 
plates,  do  not  bear  out  the  usually  accepted  theory.  The  researches 
indicated  by  the  author  tendtoolion-  that  an  oxide  richer  in  oxygen 
than  PbO-,  is  present  at  the  beginning  of  the  discharge,  and  that 
the  positive  active  material  is  not  PbO.,,  but  PbjO;  or  Pb,04. 
Regarding  the  negative  plate,  it  is  concluded  that  the  negative 
active  material  docs  not  get  transformed  on  discharge  into 
PbSO,,  but  into  PbjSOi. 
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THE   PROPULSION    OF   THE    MODERN  SUBMERSIBLE   TORPEDO    BOAT. 


By    Captain  i  NORMAN     H.    WOOD,     R.A.H. 


(Abstract  oj  paper  read  before  the  Isstitute  ok  Marine   ENai.NEEKS.) 


.\lmost  widiout  exception,  modeaii  submersibles  have  their 
iiiain  propelling  machinerj-  aj-juuged  ongine-clutch-im»tui- 
ciuKh-pnupeUer  shaft,  and  to  ail  outw-ard  appcaiuuccis  this 
procedui-e  would  appeuji'  to  be  i:)erfcct.  In  practice,  how- 
ever, it  haa  been  found  to  oiler  oonaideiubJe  diuwbaeks, 
esjx'ciaJly  in  waa-  time,  due  principally  to  the  negative  re- 
lipiocaliug  actioiu  t>f  the  Die=»'l  <ugme  on  the  iluti2ie«.  The 
unly  tyiic  of  coupling  ax-ailable  is  the  claw,  and  no  uiattei- 
liow  caiefully  the  machining  ol  the  dogs  may  be  caiuied 
•  ml.  eventually  a  ratthng  and  haaumering  is  sot  up  which  ' 
ciiii=tv<    c-onsidei-able    tixjuble. 

One  of  the  piincipal  ix-quiiyautiits  of  an  oc-ean-going  sub- 
mersible in  w;u-  time  is  that  it  shall  be  able  to  dive  oi"  rise 
to  the  surface  without  the  shghtevst  trouble  and  loss  of  time 
in  changing  over  from  one  prime  mover  to  the  other,  or  in 
the  s-ta.rting-up  and  stopping  ol'  the  sajiie.  Under  existing 
ci.ix-mustances,  after  a.  dive,  it  is  impexative  to  start  up  the 
Dioi^l  engines  by  means  of  compi-essed  air  owing  to  the  . 
grave  injui-ies  that  might  be  sustained  m  the  event  of  watex 
ha%-iug  leaked  into  the  cylinders  and  the  engines  being 
bit>ught  up  to  six>ed  by  the  main,  motors.  The  usual  practice 
i.s  to  stoii  the  electric  motors,  turn  the  engines  by  means 
of  their  toggle  gear  until  the  couplings  can  be  inserted,  and 
then  turn  the  engine,  motor,  and  proix^Uer  shafts  through 
the  same  medium  until  the  coiTeet  stimijig  ixjsition  for-  the 
pistons  has  been  reaiched.  and  then  to  tmn  on  the  com- 
pressed air.  Ti'ouble  in  staj-ting  the  engine,  may  cause  large 
quiiutities  of  compressed  air  to  be  diawn  from  the  main 
sewage  sy.stem  in  a  few  njinutes,  which  may  take  a^  many 
hours  to  replace. 

Every  practic-ai  seagohig  maj-ine  engineer  will  appreciate 
the  very  important  disadvantages  of  having  the  main  pro- 
jx'lling  shaft  spht  up  into  three  sepaj-ate  lengths,  each  con- 
nected by  a  sliding  dog-clutch,  and  the  pi-actical  impossi- 
bihty  of  maintaining  these  in  true  alignment  under  seagodng 
c/miiitians. 

The  staiting-up  of  the  Diesel  engines  by  means  of  com- 
piesjcd  air  has  been  found'  to  present  a  number  of  seauoua 
disjidvaniageii.  Experience  has  shown  that  the  cylinder 
heads  of  Diesel  engines  often  crack  after  the  machines  have 
bt^Mi  running  somte  time  and  are  then  stopped,  and  restarted 
with  compressed  air  which  on  enti-y  to  the  cylinders  must 
(on   expansion)   be  at  a  refrigerating  temperatm-e. 

lligh  six^ds  on  the  sitrface  demand  very  greatly  increased 
outputs  by  the  prime  movers.  Efficient  submersible  type 
Diesiel  engines  of  150  to  200  h.p.  per  cylinder  have  been  suc- 
ivs-sl'uUy  constructed,  but  as  eoon  as  laa-ger  units  are  at- 
leiiipted  dithcultieis  multiply  rajpidly.  The  Diesel  engine 
increases  in   weight  poi-  h.p.   as  the  size  of  the  engine  in- 

CJ«>U.-*S. 

Perhaps  the  grea,test  disadvantage  of  the  modern  type 
submersible  is  the  fact  that  the  "rat©  at  which  the  baitteiy 
can  be  chuj-ged  is  prjictically  in  dii'ect  ratio  to  the  speed  of 
the  piime  movers  and  thereby  the  speed  of  the  vessel.  The 
gresit  wair-has  proved  that  the  underwater  oraft  are  only 
dangerous  when  submerged,  and,  on  the  other  hand,  that 
a  submersible's  only  chanoc  of  escaping  from  high-speed 
surt'ace  craft  lies  in  being  able  to  submerge  quickly  and  for 
a.  long  period.  On  rising  to  the  surface  again  "there  are 
times  when  all  ixxssible  speed  must  be  crammed  on  in  an 
endeavour  to  escaii>e,  but  after  night-fall  it  may  be  foimd 
advi.sable  to  crui.se  slowly  about  and  at  the  same  time  charge 
the  battery  in  the  least  pos.sible  space  of  time.  Two  courses 
are  open  to  the  commander :  (<i)  to  ti-avel  at  a  good  speed, 
and  thus  revolve  the  dynamos  at  high  speed;  (b)  to  uncouple 
the  iJi-opeller  sJiaft  and  iitrihse  the  full  ixjwer  of  the  engines 
to  charge  the  battery.  The  first  procedure  entails  the  un- 
neoessaa-y  consumption  of  oil  fnel  and  thereby  lowers  the 
cruising  radius  of  the  vessel;  the  second  places  the  vessel  at 
the  mercy  of  enemy  underwater  craft. 

A  short  smmiiary  of  the  disadvantages  claimed  for  the 
present  sy.steui  of  propulsion  is :  the  couplings ;  difficulties 
expi^nenced  in  .starting  up  the  Diesel  engines  and  the  dangers 
■■'titB.:led  by  using  c-ompres-sed  a.ir  to  elVct  this  pm-pose;  the 
pa;«ible  unceitainty  of  messa.ges  transmitted  through  the 
voice  pipe  or  engine  ixxim  telegraph  being  correctly  given 
or  received  when  reliance  is  platted  on  the  human  element; 
the  neces.sdty  of  carrying  large  quantities  of  compressed  air ; 
the  probable  loss  of  the  vessel  in  war  time  should  one  of  the 
prime  movers  break  down  hopelessly  on  the  high  seas;  and 
lastly,  the  almost  impossibility  of  charging  the  baftery 
quickly  when  the  vessel  is  proceeding  slowly  on  the  surface. 

To  eliminate  ejitu'ely  these  disadvantages  the  "  Vv'ooJ  " 
system  of  propulsion  has  been  projected.  With  this  system 
a  submersible  would  be  fitted  with  high-speed  prim.e  movers 
du-ectly  coupled  to  light-weight  electric  generating  sets  and 
electrically  coupled  to  low-sjieed,  hght-weaght  electric  motors 
directly  coupled  to  the  propeller  shafts,  makmg  use  of  the 
dleetrical  elements  to  effect  a  reduction  in  speed  without 
resorting  to  gear  boxes,  &c.  With  this  arrangement  the 
greatest  possible  efficiency  in  every  way  is  achieved  so  fair  as 


the  murine  propeJler  is  c-omcemed,  and  the  maajtcuvriug 
capabilities  of  a  submersible  thus  equipped  aac  inGix.«sed 
enoii'mously.  As  the  pixipeller  shafts  aiv  directly  coupled  to 
the  majn  proi)elliug  iuoiojs  lootio  couplings  are  entirely 
eliminated.  Vhn  vessi-1  cmi  be  driven  "  ahead  "  or  "  astei'n 
at  full  si>eed  or  any  ulhci'  speed  by  controlling  the  maiji  pro- 
pelUng  motoi^s  without  mtniforing  with  the  sjx'ed  or  diixsi;- 
tion  ot  rotation  ol'  the  prune  movers.  It  is  possible  therefore 
to  tit  high-class  rehable  go\eruors  to  the  engiueis  driving 
tliio  dynamos.  In  tlie  event  of  the  propellers  coming  out  of 
the  water  i-acing  does  not  occm',  and  the  cruL<ang  rathus  of 
a  stibmeraible  thus  equipped  is  cimsiderably  iucreiii.sed. 

The  fuel  consumption  ol  the  intemal-combustioin  engine 
incji'cuses  very  quickly  if  tho  load  is  taken  off,  but  in  the 
"  Wood  "  system  eaeh  prime  mover  is  kept  always  as  fully 
loojdod  as  ixjssible,  and  the  r.p.m.  constant.  At  very  low- 
speed  the  cm-rent  consumption  of  the  main  propelling  motoi's 
wiU  be  so  calculated  as  to  eusuiie  one  of  the  prime  movei-s 
being  fully  loaded.  At  half  six^-d  the  current  consumption 
will  ensui-e  two  generating  sets  being  fully  loaded,  and  so  on 
imtil  full  sjx^ed  is  ivached,  when  all  the  genei-ating  sets  will 
■  Ije  in  commission.  It  is,  however,  only  on  rare  oci-asions 
that  fuU  Sliced  is  necessary;  the  ordinary  cruising  sjK'ed  is 
about  thix>e-quarters  full  speed,  so  that  taie  or  more  generat- 
ing sets  atK!  always  avadlable  to  charge  the  battery  up  or 
aet  as  '"  stand-bys."  Tlie  groat  drawback  of  tho  battery 
charging  rata  being  in  direct  ratio  to  the  n.p.ii.  of  the 
propeilling  machinery  is  entirely  eliminated  by  this  system, 
as  one  generating  set  can  be  utilised  to  supply  the  main 
jnotoi-s  and  all  other  sets  can  be  placed  on  the  batteiy  charg- 
ing loud.  The  great  elasticity  of  the  syst*'m  is  further  proved 
by  the  fact  that  should  the  vessel  be  tra\'i>ning  at  its  lowest 
speed,  and  only  one  genenuting  set  be  ou  load,  and  this 
break  down,  no  altea'ation  or  diminution  in  the  vessel's 
speed  would  be  possible  as  the  battery  would  at  once  pick 
up  the  load  and  carry  on  until  one  of  the  other  generating 
sets  could  be  brought  up  to  speed  and  switched  on  to  the 
main  busbars.  Should  engine  trouble  develop,  httle  damage 
would  be  sustained,  as  the  dynamo  would  motor  at  practi- 
cally the  same  speed  in  the  .same  direction,  and  the  failure 
of  the  set  to  supply  cuiTeiit  would  immediately  be  recorded 
by  the  ammeter.  Should  the  dynamo  break  down,  the  fuses 
would  blow,  isolating  the  .set,  and  the  goveaiior  would  pi-e- 
vent  the  engine  from  racing,  and  here  again  the  ammeter 
would  sho^>'  that  something  was  wi'ong.  In  the  event  of 
ordinary  intei-nal-combustion  engines  being  installed  as  prime 
movei's,  any  delays  in  staa-ting  up  would  offer  very  few,  if 
any,  disadvantages  as  the  vessel  could  be  diiven  by  the 
battei-y  until  the  engines  could  be  brought  up  to  Bi)eed  and 
made  to  take  over  the  lostd.  It  would  still  be  neccssaa-y, 
after  a  dive,  to  start  up  the  engines  pneumaticaUy,  but  start- 
ing is  simplified  enormously  owing  to  the  no-load  conditions. 
As  the  motor's  and  generators  aire  separate  units,  the  distribu- 
tion of  the  whole  plant  is  rendered  much  moi-e  elas-tic  in 
every  way.  To  save  weight  it  is  advisable  to  reduce  the 
lengths  of  the  proipidlea-  .shafts  to  the  utmost,  which  pro- 
cedure demands  that  the  main  motors  .shall  be  placed  as  far 
aft  as  possible,  but  the  generating  sets  can  be  distributed 
about  the  vessel  at  will  and  thereby  prevent  the  whyle 
submei'sible  from  becoming  ino^pea'aitive,  as  is  the  case  un5er 
existing  conditions  if  the  .lengine  room  is  flooded.  The 
greatest  danger  lies  in  the  main  motoi-  compartment  being 
damaged  by  shell  fiiie  or  other  .such  cause,  and  springing  a 
leak.  This  eventuahty  is  minimi.?ed  to  a  great  extent  by  the 
fact  that  the  after  portion  of  the  watertight  pressure  hull 
in  a  submersible  is  always  weU  below  the  wateir  line,  even 
when  travelling  on  the  surface,  so  that  the  chaiic-e  of  such  ' 
a  trouble  occurring  can  be  accepted  as  a  legitimate  wax  risk. 

To  reduce  their  diameters  and  to  facilitate  starting  and 
speed  regulation,  the  maiin  motors  would  be  split  up  into 
two  units,  each  cajxible  of  delivering  half  the  total  output 
requiiied  for  each  propeMer  shaft.  The  same  methods  of  con- 
.strnction  would  be  applied  to  the  gMierators,  to  <'nKure  the 
ba.se  plates  and  diametea's  of  the  yokes  not  being  greater 
than  the  width  of  their  respective  engines,  and  thus  allow 
of  the  complete  sets  being  efficient  so  far  as  .stowing  space 
was  concerned.  The  "  Wood  "  system  enables  greater  speeds 
with  increased  displacements  to  be  achieved,  as  an  increase 
in  the  total  output  merely  demands  an  increase  in  tho 
number  of  main  propelling  motors  attached  to  each  proj^eller 
.shaft,  and  a  corresponding  inoi-ease  in  the  number  of  genei-at- 
inc  sets. 

In  all  caees  the  main  control  switch-gears  would  be  placed 
as  close  to  their  respective  units  as  jwssible,  to  reduce  to  a 
minimum  the  lengths  of  heavy  cable  nec-essary  to  effect  con- 
trol. .Automatically  operated  switchgear  would  be  made  use 
of.  however,  with  the  operating  anxUiaa-y  controllei's  plai-ed 
adjact-nt  to  the  conning  to«ev  and  |ieriscopes  and  .so  arranged 
that  they  could  be  woa'ked  from  the  bridge,  conning  tower, 
or  inboard  steering  position,  and  thus  enable-  perfect  control 
of  the  wbc^  propelluig  macbm^iry  to  be  imdeErtakea  by  the 


Vol.  84.     No.  2,163,  Kay  9,  1910.] 


THE    ELECTRICAL    REVIEW, 


549 


officer  on  watch  without  the  necessity  of  resorting  to  voice 
pipes,  bells,  teiegra.phs,  or  telephones.  Instiuctione  would 
be  issued  to  the  enjjine-roam  stall's  to  open  the  valves  con- 
trolling the  prixne-mover  exhaust  boxes  after  each  dive  as 
soon  as  the  vessel  wa«  completely  cji  the  surface,  and  to 
staii't  up  each  engine  pneumatioa.lly  and  allow  it  to  nm  on 
no  load  foi"  a.  tew  seconds,  and  then  shut  it  down.  Thia 
method  of  procedure  would  ensure  that  any  water  that  had 
leaked  into  the  engines  whilst  the  vessel  was  submerged 
would  be  blown  overboard,  and  thus  enable  the  engines  to 
be  staiTted  up  by  the  officer  cm  watch  at  any  moment  by 
switching  the  dyna^mos  un  to  the  main  busbars  and  oauising 
tliem  to  motoi'  until  the  engines  could  pick  up  a.nd  caji"y  on. 
The  cunent  for  the  urst  set  started  up  thus  would  be  taken 
liom   the  battery. 

Should  the  vessel  be  proceeding  at  slow  speed  on  the  sur- 
face and  a  a-ash  dive  become  necessary,  the  of&cea:  on  watch 
on  the  bridge  woiild  immediately  ring  the  diving  gangs  to 
.■ryummon  the  member's  of  the  oi'ew  to  their  diving  stations, 
and  then  quickly  take  each  generating  set  off  load  by  means 
(»1  the  a.utoonatic  control  gear  before  leaving  the  bridge.  He 
would  thee  descend  through  the  conning  tower  into  the  in- 
board steej-ing  position,  and  tate  over  the  control  of  the 
vessel  from  this  position.  But  no  stopping  of  the  propeUera 
or  staa-ting-up  of  the  ma.in  motors  as  at  present  would  find 
place  in  the  pi'ognmime,  because  as  soon  as  the  generating 
.sets  were  shut  down  the  batteiy  would  pick  up  the  load, 
and   the  vessel  would  proceed  at  the  same  speed. 

.\  submei'aible  fitted  with  the  "  Wood "  system  of  pro- 
pulsion would  tiierefoi'e  be  able  to  dive  veiw  much  quJcker 
than  theretofore,  because  as  soon  as  the  diving  gongs  rang 
the  cox'CT'ain  and  his  mate  would  immediately  operate  the 
diving  ruddei-s  to  cause  the  vessel  to  slip  under  water,  with- 
out waiting  foi'  instniotions  from  the  engine  room  to  the 
effect  that  the  engines  had  been  stopped,  their  couplings 
undone,  and  the  main  motors  started  up,  &c. 

This  system  would,  of  com'se,  entail  a  grent  deal  moa-e 
work  on  the  part  of  the  vessel's  commanding  dlficer,  but  at 
the  same  time  reUeve  his  anxiety  and  trouble  during  a  ci^ash 
dive,  as  the  engine-room  staff  would  not  be  tumbling  over 
each  other  to  cairy  out  their  duties  ais  under  existing  con- 
ditions. 

As  an  example,  it  is  assumed  that  the  power  required  to 
drive  a  submersible  displacing  1,200  tons  on  the  surface  at 
-.18  knots  =  2,400  B.n.p.     To  comply  with  the  requirements  of 
the  "  Wood  "  system  four  high-speed   generating  sets,  each 
ca'paible  of  delivering  530  KW.  at  220  to  300  volts  with  7.50 
R.p.M.  con.tinuously,  would  be  in.stalled  in  conjunction  with 
two  electric  motors,  each  capable  of   delivering  1,200  b.h.p. 
at  220  to  300  volts  witii  .50  to  200  r.p.m.  continuously,   to- 
gether with  two  electric  stora,ge  batteries  of  120  cells  each, 
coupled  in  pa^rallel,  with  the  following  total  outputs. 
8,000  ainpei-e-hours  at  the    1  hour  rate  of  discharge. 
11,650  amperei-hours  at  the    3  horn-  rate  of  discharge. 
15,100  ami>ere-hours  at  the  10  hour  rate  of  discharge. 
Thiis  battery  would  have  a  sufhoiently  large  output  to  di-ive 
the  vessel  at"  veiy  nearly  full  speed  for  roughly  an  hour  or 
lesser  siJeeds  for  greatly  increased  times  before  the  voltage 
of  each  cell  tV'ill  below  1.8  volts.  _  ,- 

Each  of  the  main  proi>elling  motors  would  be  spUt  up  into 
two  separate  units  of  the  shunt-wound  open  type,  fitted  with 
compensated  windings  and  commutating  pedes.  Seaies- 
parallel  speed   regulation   woidd   be  used. 

The  dynamos  would  be  of  the  same  construction  as  the 
motors,  but  witih  the  armature  windings  always  coupled  in 
weries.  i  _  / 

To  permit  all  tihe  controlling  switchgears  to  be  automa^ 
tically  operated  from  the  centre  control  position,  in  the 
"Wood"  system,  ordinary  quick-break  knife-type  switch- 
gear  would  be  installed,  but  the  individual  synatches  would 
be  cau.sed  to  cut  in  and  out  vei-y  quickly  by  means  of  small 
gear  wheels  and  clutches  ox>erated  by  small  high-speed  series- 
wound  electric  motors  vi-ith  flywheel  attachments  to  gather 
up  inertia,  and  discharge  the  same  where  needed  wlhilst. 
working  the  gears.  The  starting  of  these,  motors  would  be 
effected  by  means  of  the  master  hand-operated  conti'oller.g 
in  the  centre  control  po.sition,  and  stopping  by  the  action 
of  small  limit  switches  attached  to  each  switchgeaii-.  ^ 

To  increase  the  eiSciehcy  and  to  decrease  the  slip  and 
thertby  the  cavitation  of  the  propellers  the  submersible  wiU 
further  be  fitted  with  the  "  Birkett  Regenerative  Staitor " 
lu-oiiellers.  which  ensure  an  incivase  in  speed  of  from  6  to 
ill  pel-  cent,  in  the  ca.se  where  the  existing  propeller  is  used. 
:Mid  fi-oni  10  to  15  per  cent,  in  the  case  where  a  new  pro- 
l>i-ll('.r.  designed  to  operate  wn'th  the  stator  propellei-,  is  fitted, 
"ithout  in  any  way  inereaising  the  normal  output  and  re- 
\i»liitions  nf  the  prime  movei'. 

After  considerable'  study  and  research  work  to  find  a  suit- 
nhle  prime  mover  for  the  "Wood"  submersible,  the  con- 
I  lu.s.ion  has  been  arrived  at  that  an  interest.ing  type  of 
engine,  the  invention  of  Capt.,  Wm.  P.  Durtnall,  embodies 
not  one.  but  many  features  'which  are  highly  desirable  and 
significant. 

In  adopting  the.  'Tanagon"  cycle  for  submersible  prime 
riiover.B.  the  fact,  has  been  taken  into  consideration  that  a 
very  conpiiderabJe  increase  in  the  travelling  radius  at  various 
speeds  is  possible,  owing  to  the  high  themial  efficiency  of 
Tapt.  Durtnall's  double-acting  engines.  The  six-cylinder 
fjpfiijm  is  ca.pahlo  of  developing  7.50  B.H.P.  a*  7-50  R.P.Jf._  It 
ftpera.tes  on  the   4-cyole   principle,   and    in   fitted    with   light- 


weight pistons  of  ordinary  steam  engine  design  (but  cooled 
by  means  of  pure  water  circulation)  and  crosshea.ds. 

The  engines  are  further  fitted  with  balanced-piston-type 
■  valves,  a  feature  that  is  possible  owing  to  the  better  general 
heait  conditions  under  w'hich  these  engine^  will  opera.te.  As 
the  valves  are  "pulled"  instead  of  being  "  pushetl  off 
their  sea.tings  theiv  duty  is  consideraibly  lightened,  esiicbially 
when  it  is  borne  in  ujind  that  the  exjiansion  is  taken  down 
to  about  3  lb.  above  the  pressure  of  the*  atmosi>heie  before 
the   exhaust   valve   oi>ens. 

A  vei-y  important  featui-e  in  this  design  of  engine  is  the 
fact  that  being  of  the  "  double-acting  "  type,  the  cylinders 
aj'e  entirely  sealed  up,  and  no  bui'nt  or  other  gases  can  pos- 
sibly be  liberated  into  the  engine  room.  For  a  given  jiower 
and  si>eed  the  height  is  less  than  the  "  .>^ingle-actmg  "  type, 
the  moving  jMrts  are  hghter,  the  momentum  and  inertia 
losses  are  consequently  smaller,  the  bearing  surfaces  are 
reduced  vnih  .safety,  the  turning  moment  is  extremely  even 
(in  fact  almost  aiS  good  as  a  turbine),  and  consequently  no 
fly-wheel  is  required.  Each  engine  is  estimated  not  to 
exceed  about  10.-i5  lb.   per  h.p. 

In  the  "'  M'ood "  submersible  these  engines  would  be 
started  electrically  by ,  the  dynamo  being  made  to  run  ais 
motor  from  the  b.attei'y ;  the  ordinan'y  atmospheric  air  being 
used  atnd  compressed  to  about  300  lb.  per  squaij-e  inch,  the 
inaximum  pressm-e  the  cylinders  will  have  to  .stand.  Bear- 
in'g  in  mind  that  the  explosion  pressure  of  the  "  Otto  "  cycle 
type  of  engine  reaches  this  pressiire  and  the  cyhnders  have 
to  be  designed  to  'svithstand  thi.s,  the  "  Paa-agon  "  engine 
need  not  be  oonstmcted  to  weigh  moire  than  the  ordina,ry 
"Otto"  type  engine  installed  in  the  earlier  type  submer- 
sibles.  -This  vei-y  important  feature,  combined  mth  the 
fact  that  the  necessity  for  a  flywheel  has  been  entirely 
ehrninated.  .ensures  the  production  of  a  light  weight,  sunplc, 
reliable,  and  efficient  type  of'  prime  mover,  automatic  m 
actio.n,  and  yet  c<»mbining  tie  maximum  of  output  with  the 
minimum  of  weight  and  stowa^ge  space. 

These  engines  -n-ill  operate  on  gas  made  at  about  400  lb. 
pressure  from  a  special  liquid  fuel  prei>ared  from  coal  or 
crude  residue  oil,  in  cril-gas  producers,  vei-y  small  in  .size, 
yet  possessing  high  thei-mal  efficiency  'with  the  m.iniTnnm  of 
weight.  , 


INSULATION     FOR     INSTRUMENT 
TRANSFORMERS- 


MR.  C.  S.^UKAR,  electrical  engineer,  of  Jamshedpur.  India, 
has  sent  us  the  following  particulars  of  a  method  which  he 
has  devised  for  improving  the  insulation  of  high-pressure  in- 
strument transfoi-mers,  with  particiilar  reference  to  the  at- 
ta.inment  of  reliability  and  safety  in  this  admittedly  weaJj 
linli  in 'the  chain  of  connections:  — 

Hitherto  it  hais  been  customary  to  insulate  the  .high-pressure 
coils  of  instiTiment  transfomaen's  by  wrapping  round  them 
empu-e  cloth,  nibber  tape,  or  the  like,  but  this,  method  is 
not  sound  and  reliable;  it  is  impassible  to  get  unifoiTu  wrap- 
ping all  round  the  coil  and  its  .corners  under  manufacturing 
conditions.     It  is  quite  ix)s.sible  to  find  six  layers  in  one  place 


Fic.    I. 


and  three  layers  in  another.  It  is  also  impossible  to  determine 
by  inspection  whether  a  coil  has-been  insulated  with  three  or 
four  layers  of  insulating  material.  Empire  cloth  insidation 
may  sta.nd  a  high-voltage  test  for  a.  short  time,  but  the  strain 
of  the.  hi.gh  volta.ge  may  injure  the  iiisulation.  and  it  may 
.cive  way  aftei-nards.  The  designing  engineer  has  no  reliable 
figures  to  calculate  the  insulation,  but  has  generally  to  depend 
on  an  empirical  rule.  The.  accuracy  nf  the  instniment  trans- 
foiTuer  depe.nds  to  a  largo  extent  upon  putting  the  piimary. 
secondary,  and  core  close  together,  but  we  cannot  employ  ,i, 
large  Lictcir  of  .safety  without  increasing  Ih©  distance  between 
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these  ports;  this  ■nill  increase  the  inaccuracy  of  the  meaeur- 
ing  instnimants  and  decrease  the  sensitiveness  of  the  pro- 
tective gear.  I'here  is  also  great  difficulty  in  bringing  out 
the  two  ends  of  the  priniai->'  w-inding.  The  instriiiuent  trans- 
foiiner  is  tlie  wtvike-it  point  in  the  whole  of  tlio  .switchgear; 
except  the  gtiiierator  itsoilf  there  is  no  weaker  jxiint  in  tii« 
whole  ciix-uit.  Hence  it  Ls  very  desirable  to  have  a  more 
reUable  and  accurate  instrument  transfonner.  C'omix^>und  or 
oil  immersion  (Uies  not  improve  the  insulation  between  pri- 
mary. .'^Hondarv,  and  core  to  any  great  extent. 

A  Ix-tte.r  plan  is  to  have  a  trough  or  liou.sing  ma<le  ot  porce- 
lain hakelit-e  or  .'-uuilaf  hard  insulating  niat<?rial.  In  this 
irouVh  the  high-pressure  coil,  which  is  insulated  with  empire 
cloth  for  ordinarv  volUige.  is  completely  enclosed.  The  trough 
may  bo  of  any  convenient  shajx^  to  suit  the  form  ot  the  coil. 
It  may.  for  exanii>le,  con.sist  of  a  hollow  centra]  bo<ly  having 
at  two'ixjints  tubuliu"  branches,  the  body  being  adapted  to 
receive  the  lightlv-insulated  finished  coil,  and  the  branohea 
the  terminal  leads  thereof;  a  similarly  .'ihaped  lid  or  coTcr 
is  put  over  the  trough,  thus  completely  covonng  the  coil. 
Two  i-ings  can  then  be  slipped  ovei-  the  ends  to  keep  the 
trough  and  its  lid  in  position,  and  in  addition  it  may  be  bound 
with"  sti-ing  at  different   places.  ,  ,  .  , 

In  fig.  1  is  i;ho\\-n  the  completely  insulaited  high-pressure 
cod  of'^a  current  transformer  m  a  trough;  a  is  the  coppe^r 
.strip "terminal,  fc  is  a  wrapping  of  empire  cloth,  cl  is  the  trough 
m.ade  in  one  piece,  and  e  is  the  lid,  g  is  the  ring  made  of  insu- 
lating matei-ial  to  Jjeep  the  trough  a.nd  lid  m  position. 


^" 


^<£=S7 


Fig.  2. 


Fig.  1  h  shows  the  .section  through  the  trough  at  e  f  ;  the 
letters  have  the  same  aignificanoe,  and  c  is  insulating  com- 
pound. 

Fig.  1,  7i,  7,  m,  n.  also  show  sections  through  EF  for 
different  designs  of  trough  and  lid,  arranged  to  increa.se  the 
creeping  surface  in  the  joint  to  suit  the  voltage. 

This  completely  insulated  high-pressure  coil  in  its  trough 
can  be  built  up  with  iron  stampings  and  the  low-pressure 
coil  into  a  cJUiTent   transfotTuer. 

Accordinig  to  another  design,  when  using  the  said  trough 
or  housing  for  a  thin  cotton-  or  silk-covere.d  wire  or  for  a 
shunt  transformer,  the  trough  is  made  in  the  form  of  a  bobbin 
of  porcelain,  or  other  hard  insulating  material,  and  the  wire  is 
wound  straight  into  the  said  bobbin,  with  the  usual  paper 
insulation  between  the  layers.  The  end  of  the  bottom  layer 
should  be  brought  out  through  the  knob  or  terminal  of  suit- 
able shape  as  shown  at  /,  fig.  2,  thus  leaving  no  chance 
of  brealfage  of  the  lead.  The  bobbin,  with  the  coil  in  place, 
can  be  impregnated  with  insulation  in  vacuum,  as  usual;  then 
two  lids  or  covers  a.re  put  on  (one  at  the  bottom  and  the 
other  at  the  top,  with  a  knob  to  bring  the  top  end  of  the 
coil  out)  after  pouring  hot  insulating  compound  over  the 
bobbin,  so  that  the  compound  will  fill  the  joints  between 
the  bobbin  and  its  lids;  thus  making  a  solid  job  without 
leaving  an  air-space  anywhere.  The  bottom  lid  overlaps  the 
top  lid  for  some  distance  at  their  joint,  thus  completely 
covering  the  coil.  String  binders  may  be  used  at  different 
places  to  keep  the  bobbin  and  its  lids  in  position.  Different 
designs  of  bobbins  and  lids  may  be  used  as  shown  in  the 
case  of  the  cuiTent  transfonner.  increasinc  the  lenath  of  the 
creeping  suri'ace  through  the  joint,  to  suit  the  V'oltage. 

In  fig.  2  is  shown  the  completely  insulated  high-pressure 
c«il  of  a  shunt  transformer. 

Fig.  2  a  shows  a.  section  through  the  coil  and  bobbin  at 
A  B.  and  fig.  2  b  shows  a  similar  section  at  c  D. 

In  tig.  2  /  is  the  knob  or  tei-minal  to  bring  the  bottom 
end  rjf  the  coil  out,  and  is  made  in  on©  piece  with  the  bobbin 
fc ;  m  is  the  knob  to  bring  the  top  end  of  the  coil  out,  and 


is  made  in  one  piece  with  the  top  lid  I;  I  is  the  top  lid  or 
cover  with  knob  »n,  and  is  arranged  to  be  overlappe<l  by  the 
bottom  lid  k,  as  shown ;  n  is  the  high-pressure  coal  of  cotton- 
covered  wire  with  the  usual  insulation  between  tlie  kyers; 
c  is  ijisulating  compound. 

The  above  me.fcho<i  of  insulation  may  be  easily  adap(<Ml  to 
electric  circuit  protective  gwiir,  both  for  curi^ent  and  piessuie. 
coils.  The  .<suiie  size  of  trough  may  be  u.sed  for  instrumeiU 
transfomiere  of  different  capacities  as  the  ainix^rc-turns  oi 
the   different  transformers  are  approximately   the  same. 


WIRELESS     DIRECTION-FINDING 
APPARATUS. 


An  interestiner  article  is  contributed  by  Capt.  A.  S.  Blatterman, 
U.S.A.  Signal  Corps,  to  the  Electrical  ^\'ol■ld,  on  the  uses  of 
wireless  direction-findinjj  apparatus.  A  listening  station  may 
intercept  enemy  communications,  and  determine  by  measurements 
their  orifrin.  This  is  known  as  goniometry.  Af;ain,  a  Hyiner 
machine  may  determine  by  wireless  measurements  the  direction  of 
fixed  ground  transmittinfr  stations,  and  thereby  the  pilot  is  able  to 
navigate  his  ship  in  a  manner  analogoHs  to  methods  involving  the 
readings  of  a  magnetic  compass. 

The  loop,  as  commonly  used  for  directional  receiving,  consists  of 
a  vertical  closed  coil  of  several  turns  of  wire  which  can  be  tuned 
to  incoming  waves  by  means  of  a  variable  condenser  connected 
across  its  terminals.     A  detector  is   connected  either  directly  or 


Fig.  1.— Common  Arrangement.   Pig.  2. — Plan  of  Loop 
OF  Loop  Keceiver  and  Detector.      Receiving  from  P. 

inductively  to  the  oscillating  circuit  so  formed,  the  most  common 
arrangement  being  that  shown  in  tig.  1.  Such  a  system,  when 
properly  designed  and  used  in  connection  with  a  sensitive  multi- 
stage vHcuum-tube  amplifier  detector  device,  may  be  effectively 
employed  for  receiving  wireless  signals  over  very  long  distances. 
For  instance,  it  is  easily  'possible  to  hear  the  high-power  stations  of 
Europe  in  America  by  using  a  loop  frame  5  ft.  or  <>  ft.  (I'S  m.  or 
]  '8  m.)  square  with  20  or  .SO  turns  of  wire  on  it. 

The  use  of  this  type,  of  aijtenna  as  an  apparatus  for  locating  the 
direction  of  a  transmitting  station  depends  on  the  fact  that  a 
vertically  placed  coil  such  as  tliat  described  receives  electro- 
magnetic  wave   energy  best  when   its  plane  coincides  with   the 
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Fig.  3.— Variation    of  Resistance   and   Reception  Factor 
OF  Loop  with  Wave  Length. 

direction  from  which  the  waves  are  arriving,  and  practically  not  at 
all  when  placed  at  right  angles  to  the  direction  of  wave  travel. 
Thus,  in  the  practical  use  of  the  apparatus  it  is  only  necessary  to 
be  able  to  orient  the  loop  about  a  vertical  axis,  noting  the  strength 
of  signals  at  different  settings,  in  order  to  locate  the  direction  of 
the  source  of  any  wireless  message  that  may  be  picked  up.  If  two 
receivers  equipped  with  this  kind  of  apparatus  are  set  up  a  known 
distance  apart  and  both  determine  from  their  respective  locations 
the  direction  of  a  certain  transmitting  station  with  respect  to  the 
geographic  north  and  south  meridian,  it  becomes  a  simple  matter 
of  triangulation  on  the  known  base  line  joining  the  receivers  to  fix 
definitely  the  exact  position  of  the  transmitter. 

In  order  to  get  the  best  results  from  the  loop  receiver  it  is 
necessary  to  proportion  the  size  of  loop  properly,  the  number  of 
turns,  their  spacing,  the  size  and  kind  of  wire,  &c.,  to  the  wave 
lengths  to  be  employed.     Charts  hftve  b«en  worked  out  from  which 
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it  is  possible  to  design  these  coila  quickly  for  any  desired  wave 
length,  so  as  to  get  maximum  receiving  efficiency. 

The  effective  value  of  e.m.f.  induced  in  a  loop  of  N  turns  and 
threaded  by  a  harmonic  flux  <p,  such  as  produced  by  sustained  oscil- 
lations in  a  distant  radio  antenna,  E  =  v'  ;i  tt  /"x  A  H,  where/'  = 
frequency,  A  =  area  enclosed  by  loop,  H  =  field  intensity. 

If  the  loop  is  tuned  to  the  frequency  of  the  field  in  which  it  is 
placed  by  means  of  a  condenser  across  its  terminals,  the  imped- 
ance of  the  circuit  so  formed  becomes  equal  to  the  re«'stance  of  the 
circuit,  and  the  r.m.s.  current  flowing  will  be  I  =  v   :i  /  n  A  H  tt/k. 

This  current  produces  a  voltage  across  the  tuning  condenser, 
which  is  used  to  actuate  the  detector  of  the  radio  receiving  set 


Figs,    i   and   5.  —  Theoretical   and    Actual   Dieectional 
Chabacteristic  of  Loop  Obtained  in  Pbactice. 

(fig,  1).  The  value  of  this  voltage  is  given  by  the  expression 
E ,.  =  /.'  N  a  l|\-  r.  where  /;  =  a  constant,  L  =  inductance  of  loop, 
X  =  wave  length,  R  =  effective  resistance  of  loop  circuit. 

It  is  found  that  none  of  the  factors  N,  a,  L  or  \  can  be  varied 
without  affecting  the  value  of  B.  and  most  important  of  all  is 
the  very  marked  effect  of  changing  wave  length  on  the  effective 
resistance.  In  fact,  this  circumstance  gives  rise  to  the  existence  of 
a  critical  optimum  wave  length  for  any  given  loop  at  which  signals 
have  their  maximum  strength,  as  indicated  in  fig.  3. 

As  has  been  stated  above,  the  loop  antenna  has  very  pronounced 
directional  char.acteristics.  If  A  B  (fig.  2)  represents  the  plan  view 
of  the  loop,  which  is  receiving  waves  sent  out  from  P.  the  tlux 
threading  the  loop  is  proportional  to  cos  a.  Hence  the  received 
current  will  vary  for  different  angular  displacements  in  a  manner 
which  can  be  represented  by  a  polar  curve  characteristic,  consisting 
of  two  tangent  circles  (fig.  ^^.    This  would  Indicate  that  when  the 


great,  it  is  often  difficult  to  find  an  absolute  zero  as  the  loop  is 
rotated.  Nevertheless,  it  is  generally  desirable  to  have  the  direction 
sensitiveness  as  great  as  possible,  for  the  following  reasons.  If  the 
polar  curve  is  as  shown  in  fig.  8,  and  the  sensitiveness  of  the 
detecting  apparatus  is  such  that  it  just  responds  to  potentials  of 
value  V,  and  voltages  less  than  this  cannot  be  detected,  then  as  the 
loop  is  rotated  zero  response  will  be  obtained  throughout  the 
regions  A  B  and  c  D.  If,  however,  the  detector  sensitiveness  is 
greater,  so  that  smaller  voltages  down  to  the  value  v-,  can  be 
detected,  the  zero  regions  are  narrowed  down  to  a'  b'  and  o'  d',  and 
the  apparatus  becomes  more  accurate.  By  further  increasing  the 
sensitiveness  still  greater  accuracy  is  obtained  as  the  zero  regions 
are  further  narrowed,  and,  in  the  case  shown,  an  increase  in  sensi- 
tiveness to  correspond  to  the  potenial  v„  would  give  a  single  point 
or  position  where  there  would  be  zero  response. 

It  is  very  desirable  to  produce  this  condition,  but  to  do  so  requires 
extremely  sensitive  detecting  apparatus  as  well  as  a  very  sharp 
antenna  (loop)  characteristic.  If  the  zero  regions  are  wider  than  a 
few  degrees,  so  that  they  cannot  be  accurately  and  quickly  bisected 
experimentally,  the  average  of  the  four  readings  A,  B,  c,  D.  where 
the  signal  becomes  inaudible,  must  he  taken  as  an  indication  of 
the  true  minimum.  This  requires  time.  It  has,  however,  been 
found  to  give  good  accuracy  provided  the  regions  of  silence  do  not 
exceed  about  30°. 

With  the  uncompensated  loop  the  mid-points  of.  the  regions  a  b 
and  c  D  are  not  l.SO°  apart,  which  makes  it  necessary  to  average  all 
four  readings  as  just  described.  The  electrostatic  shield  effectively 
removes  this  dissymmetry. 

In  working  out  a  small  portable  (mtfit  for  field  use  the  size  was 
limited  to  5  ft.  (To  m.)  on  a  side  in  order  to  meet  the  requirement 
of  portability.  The  stipulated  wave-length  range  was  SOO  m.  to 
800  m.  Extreme  directional  sensitiveness  was  recjuired,  together 
with  the  highest  efficiency  obtainable,  in  order  to  permit  setting 
up  as  far  as  possible  back  from  the  battle  front  and  shelled  area. 

The  equipment  furnished  comprises  a  vertical  collapsible  loop 
surmounted  by  an  electrostatic  shield  consisting  of  a  harp  of  wires 
r>  ft.  long  by  2  ft.  wide  (I'S  m.  by  06  m.).  The  loop  itself  contains 
five  turns  of  No.  18  wire  sewed  in  a  canvas  strip.  A  collapsible 
table,  measuring  a  ft.  by  3  ft.  (I'S  m.  by  0'9  m.)  on  top  and  approxi- 
mately'30  in.  (075  m.)  high,  is  furnished  and  supports  the  loop 
and  its  shield.     Electrical  connections  to  the  loop  are  permanently 
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plane  of  the  loop  is  at  right  angles  to  the  direction  of  propagation 
no  energy  will  be  received,  while  strongest  signals  will  occur  when 
the  plane  of  the  loop  coincides  with  the  direction  of  wave  travel. 
For  direction  finding  the  loop  would  be  oriented  until  no  sound 
was  heard  in  the  receiving  telephones.  In  practice,  conclusions 
based  on  the  general  theory  must  be  somewhat  modified. 

In  general,  the  polar  curves  are  not  circles,  but  are  changed 
aocording  to  the  shape  and  dimensions  of  the  loop,  the  manner  of 
winding,  proximity  to  the  earth's  surface  or  near-by  conductors, 
the  nature  of  the  ground,  and  the  arrangement  and  disposition  of 
the  receiving  apparatus.  Thus  a  typical  characteristic  obtained  by 
measurement  of  received  signal  at  different  angular  positions  of  the 
loop  is  similar  to  that  shown  in  fig.  ■">.  The  two  maxima  and  the 
two  minima  are  unequal,  and  the  curve  is  distorted.  Investigation 
of  this  distortion  effect  led  to  the  development  of  methods  for  con- 
trolling it,  either  increasing  ii  principally  to  augment  the 
asymmetry  of  the  maxima,  and  thus  secure  a  device  which  would 
indicate  not  only  the  line  of  the  transmitting  station,  but  its  sense 
or  absolute  direction,  or  else  decreasing  the  dissymmetry  in  such  a 
way  that  a  very  sharp  minimum  is  secured,  thus  gaining 
directional  accuracy. 

There  are  several  ways  of  increasing  the  sharjinesa  and  symmetry 
of  the  minima  of  the  polar  curve.  The  solenoidal  type  of  winding 
is  better  in  this  respect  than  the  flat  pancake  loop.  A  small  con- 
denser c  (fig.  6),  by  means  of  which  the  capacity  to  earth  of  the 
two  loop  terminals  may  be  equalised  is  helpful.  .-Vnother  method 
is  to  use  an  electrostatic  shield,  consisting  of  a  harp  of  parallel 
wires  placed  horizontally  just  above  the  loop,  and  earthed  (fig.  7). 

Flat  pancake  loops,  with  unequal  maxima  and  minima,  have  been 
used  for  finding  absolute  direction,  since,  after  finding  the  line  by 
means  of  right-angle  settings,  it  is  only  necessary  to  swing  the  loop 
into  the  position  for  maximum  signals,  and  compare  the  strengths 
M  and  N  (fig.  5),  by  reversing  the  loop  180',  or  by  interchanging 
the  condenser  connections.  When  a  loop  is  placed  with  its  winding 
plane  parallel  to  earth  it  becomes  non-directional,  and  receives 
signals  equally  well  from  all  directions.  This  arrangement  is 
therefore  valuable  for  intercept  work. 

The  accuracy  of  the  direction  finder,  and  the  speed  with  which 
settings  can  be  made,  depend  on  the  sharpness  of  the  minimum 
points  in  the  directional  polar  characteristic.     If  the  sensitiveness  is 


made  with  the  necessary  lead  wires  fastened  to  the  table  top.  A 
wheel  with  shaft  and  gear  arrangement  is  provided  and  jierma- 
uently  fixed  to  the  table  for  rotating  the  loop,  and  the  whole 
structure  folds  together,  forming  a  comparatively  flat  package  for 
transit.  A  multi-stage  combination  radio-frequency  and  audio- 
frequency amplifier  is  used.  • 

The  coupling  between  both  the  frequency  stsiges  is  provided  by 
iron-core  transformers  whose  impedances  are   adjusted   to  match 
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Fig.  9. — Assembly  of  Aeroplane  Direction-Finding  Set. 

the  internal   output   tube  impedance   and    whose   turn   ratios  are 
approximately  one  to  t«n. 

The  requirements  for  aeroplane  use  are  rather  different  from  those 
for  use  on  the  ground.  In  an  aeroplane  the  noise  of  the  engine  and 
rush  of  air  di-own  out  all  save  the  very  strongest  signals,  and  the 
ordinary  direction-finder  methods  are  therefore  of  no  use  at  all. 
Setting  must  be  made  "  on  the  signal  "  r.ither  than  on  the  zero. 
This  involves  the  use  of  a  new  method,  credit  for  the  application 
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of  which  is  due  to  the  British.  The  method  used  allows  of  settinpr 
to  the  required  direction  with  maximum  streni/th  of  sipnal,  while, 
at  the  same  time,  it  retains  the  directional  sensitiveness. 

Two  distinct  sets  of  loops  are  provided.  One  is  mounted  rigidly 
on  the  struts  and  win<rs  of  the  plane,  a  main  coil  fore  and  aft  and 
an  auxiliary  coil  athwart-ships.  These  coils  have  their  turns 
sewed  into  a  canvas  band  or  strip  about  6  in.  (15  cm.)  wide,  which 
is  cemented  on  to  the  struts  and  the  enteriiifr  edjres  of  the  planes. 
They  are  used  for  straight  hominpr  flyinpr.  Another  smaller  set. 
about  3  ft.  (Oil  m.)  square,  is  mounted  inside  the  fuselafre  of  the 
aeroplane  and  arrangred  so  that  it  can  be  rotated  about  a  vertical  axis 
by  the  navisrator  by  means  of  a  disk,  cords,  and  pulley  device. 
Ky  means  of  this  second  set  of  coils  and  a  graduated  dial  the  line 
of  one  of  the  beiicon  stations  can  be  set,  and  if  two  such  readings 
are  taken  quickly  on  different  beacon  stations  the  location  of  the 
plane  may  be  determined.  When  the  fixed  wing  coils  are  used  it  is 
necessary  to  alter  the  course  of  the  ship  in  order  to  make  the 
direction  setting.  The  accuracy  obtainable  is  about  plus  or  minus 
1°  in  making  the  setting.  The  general  arrangejnent  of  the  appa- 
ratus is  shown  in  fig.  it. 

The  principles  worked  out  relating  to  this  type  of  apparatus  and 
the  methods  evolve<l  for  their  application  will,  without  doubt,  find 
application  in  the  near  future  to  numerous  fields.  Already  ships 
at  sea  have  been  equipped  with  directional  apparatus,  and  the  Post 
Office  Department  at  Washington  has  now  begun  investigating  the 
question  of  using  direction-finding  compasses  on  planes  in  the 
aerial  mail  service. 
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The  Electric  Welding  of  Ships. — At  a  meeting  of  the 

LiVEBPOOL  Engineering  Society  on  April  liith,  a  paper  on 
"  Some  Aspects  and  Developments  of  Mercantile  Shipbuilding  under 
War  Conditions"  was  read  by  Prof.  T.  B.  Abell,  R.C.N.C.  ret., 
M.I.N.A.,  in  the  course  of  which  the  author  dealt  with  the  subject 
of  electric  welding-,  on  which  he  had  been  called  upon  to  report. 
He  said  that  the  ultimate  aim  must  be  to  secure  butt  joints  of  all 
plating,  whatever  the  direction  of  the  joint ;  first,  because  that 
joint  appeared  from  tests  to  be  the  most  efficient  when  good 
Workmanship  could  be  assured ;  secondly,  because  weig-ht  was 
thereby  saved,  and  also  because  in  a  lap  joint,  where  great  pressure 
could  not  be  exerted  to  bring  the  two  plates  together,  corrosion  of 
a  serious  character  was  likely  to  result.  At  present,  butt  joints  on 
the  flat  or  in  a  vertical  pltine  could  be  made  without  difficulty  if  a 
metal  backing  strip  of  thin  material  forming  a  strap  to  the  joint 
■were  provided  on  which  the  weld  might  be  built  up.  The 
horizontal  butt  joint  between  two  vertical  plates — the  joint  which 
would  result  in  the  greatest  saving  of  riveting  and  weight — was 
very  diflBcult  to  make  satisfactorily.  The  difficulty  was  great,  and 
would  not  be  overcome  until  much  further  experience  in  the  con- 
struction of  large  structures  had  lieen  obtained.  The  butt  weld 
was  more  efficient  though  more  expensive,  partly  on  account  of 
the  extra  metal  required  in  the  weld. 

Attention,  too.  was  required  in  arranging  material  properly, 
particularly  in  bringing  the  various  parts  into  contact,  as  in  lap 
joints  or  faying  surfaces,  or  into  proximity  for  welding,  and  in 
arranging  the  spacing  of  seams  to  allow  for  contraction  of  the 
weld  on  cooling.  This  was  particularly  the  case  with  butt 
welding,  and  perhaps  it  would  be  found,  ultimately,  that  the 
elimination  of  severe  cooling  stresses  would  render  butt  jointing 
throughout  quite  practicable. 

The  angle  bar  attachment,  so  expensive  in  weight,  was  still 
necessary  for  bringing  plates  in  planes  at  right  angles  into  correct 
position,  though  here  again  endeavour  mtist  be  made  to  reduce  the 
use  of  the  angle  bar  as  much  as  possible,  particularly  in  watertight 
work,  where  it  was  necessary  to  use  four  lines  of  welding — two 
continuous  and  two  tack  welds — to  secure  watertightness  and 
strength.  The  principal  difficulty  in  reaching  this  ideal  lay  in  the 
fact  that  erection  of  the  structure  must  be  always  very  much  in 
advance  of  the  jointing  of  the  parts  by  welding,  so  that  angle  bars 
wotild  always  be  very  much  used.  There  was,  however,  no  reason 
why  angle-iron  lugs  should  not  be  made  to  suffice. 

Whether  the  slag-covered  electrode  or  the  bare  electrode,  or  that 
protected  by  a  volatile  covering,  would  prove  the  most  suitable  for 
ship  work,  was  still  unsettled.  But  it  would  seem  that  eti'orts 
must  be  continually  directed  to  discovering  an  electrode  which 
would  avoid  the  use  of  a  slag  covering  without  sacrificing  the 
high  quality  in  the  material  of  the  weld.  Inspection  would  alwjiys 
be  difficult  and  would  require  to  be  very  close. 
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The  lonrj-awaited  Rill  of  the  Board  of  Trade  has  at  last 
been  issued,  and  can  be  obtained  from  the  usual  sources 
(Bill  72  :  price  3d.  net).  For  full  details  we  must  refer 
readers  to  the  original  text ;  we  give  a  summary  of  its 
contents  elsewhere  in  this  issue. 

Broadly  speaking,  the  Bill  follows  the  lines  laid  down 
by  the  Committee  appointed  by  the  Board  of  Trade  on 
Electricity  Supply,  but  there  are  many  evidences  that  the 
draftsmen  have  profited  by  the  criticism  which  has  been 
levelled  at  the  Bill,  and  by  the  suggestions  which  have 
been  put  forward  from  so  many  sources.  We  are  very  pleased 
to  see  that  no  countenance  has  been  given  to  the  egregious 
proposal  that  companies  which  are  authorised  undertakers 
shall  be  deprived  of  all  representation  on  the  electricity 
boards  of  their  respective  districts  :  that  officials  who  suffer 
damage  thi'ough  the  operation  of  the  Act  are  guaranteed 
compensation,  though  the  terms  of  the  clause  are  capable 
of  improvement ;  and  that  the  enlarged  powers  for  obtain- 
ing compulsory  wayleaves  without  delays,  running  lines 
overhead,  and  using  water  from  rivers  and  canals,  appear 
to  provide  the  facilities  which  have  so  long  been  needed  by 
the  industry. 

The  Electricity  Commissioners  are  endowed  with  ample 
powers,  and  are  entrusted  with  the  discharge  of  the  duties 
at  present  fulfilled  by  the  Board  of  Trade,  but  their 
decisions  are  subject  at  all  times  to  the  approval  of  the 
Board,  and  in  many  cases  they  can  act  only  through  the 
medium  of  a  "  special  order,"  which,  if  opposed,  involves 
the  holding  of  a  local  inquiry,  with  the  consequent  delay 
and  expense.  As  in  some  cases  the  Commissioners  have  to 
hold  local  inquiries  before  issuing  the  special  order,  the 
procedure  may  be  drawn  out  to  considerable  length,  and 
affords  abundant  opportunity  for  obstruction. 

The  District  Electricity  Boards  are  given  very  large 
powere  and  important  duties,  with  remuneration  for  their 
services  ;  the  mode  of  their  election  is  not  specified,  but  their 
constitution  is  outlined,  and  their  members  will  include 
representatives  of  all  the  principal  interests  concerned,  not 
excepting  labour,  as  well  as  local  authorities  which  are  not 
supply  undertakers,  but  which  agree  to  afford  financial 
assistance  to  the  Board  (with  the  permission  of  the 
L.G.B.) — a  new  feature  in  municipal  enterprise  in 
this  country,  though  common  enough  abroad.  The 
function  of  an  Electricity  Board  is  simply  staced  as  the 
provision  of  a  cheap  and  abundant  supply  of  electricity 
within  the  district,  and  for  that  purpose  it  will  be  empowered 
to  acquire  all  generating  stations  and  main  transmission 
lines,  to  construct  new  works  and  lines,  and  ■  to  take  over 
existing  undertakings,  always  subject  to  the  control  of  the 
Commissioners.  In  fact,  by  the  constitution  of  a  district 
board,  all  generating  stations  and  main  lines  ipso  facto 
become  vested  in  the  board,  subject  to  payment  to  the 
owners  therefor.  In  defining  the  "standard  price"  pro- 
vision is  made  in  the  case  of  municipalities,  not  only  for 
taking  over  the  capital  charges  in  respect  of  outstanding 
loans,  but  also  for  compensating  the  owners  for  capital  con- 
struction paid  for  out  of  revenue,  a  point  upon  which  the 
municipal  authorities  have  insisted  ;  in  the  case  of  private 
ownership,  the  cost  of  construction  and  of  the  site,  less 
depreciation,  will  determine  the  amount,  subject  to  arbitra- 
tion in  case  of  disagreement.  What  a  vista  for  the  Parlia- 
mentary Bar !  Another  municipal  point  is  met  by  a 
clause  requiring  the  board  to  supply  electricity  to  the 
original  owner  of  a  station  compulsorily  acquired  as  cheaply 
as  he  could  have  generated  it  himself. 

Xew  stations  and  extensions  of  existing  stations  are  made 
subject  to  the  will  of  the  Commissioners.  The  rights  of 
existing  distributors  are  expressly  protected,  provided  that 
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their  refusal  to  allow  an  Electricity  Board  to  distribute  in 
their  areas  is  not  held  to  he  unreasonable.  The  rights  of 
local  authorities  to  purchase  undertakings  are  transferred 
to  the  District  Boards — even  in  the  case  of  County 
Councils  :  this  clause  has  a  direct  bearing  upon  the  future 
of  electricity  supply  in  the  T,ondon  area.  District  Boards 
arc  empowered  to  delegate  or  lease  their  jwwcrs  to  authorised 
undertakers  or  to  "  a  company  establi.shed  for  the 
purpose  " — a  provision  at  which  some  municipal  authorities, 
notably  in  the  North-East,  will  look  askance.  Pending 
the  est^iblishment  of  a  District  Board,  the  Board  of  Trade 
itself  may  execute  the  functions  of  the  Board. 

The  financial  provision  is  of  s]iecial  interest  ;  the 
Treasm-y  is  authorised  to  provide  20  million  pounds  out  of 
the  Consolidated  Fund  for  the  use  of  the  Board  of  Trade, 
and  may  issue  Exchequer  Bonds  for  the  purpose. 

The  Commissioners  are  also  authorised  to  raise  an  "  elec- 
tricity loans  fund"  not  exceeding  2.')  millions,  out  of  which 
to  make  loans  to  district  boards,  the  interest  being 
guaranteed  by  the  Treasury.  Further,  during  the  first  five 
years.  Parliament  is  to  advance  money  to  cover  the  deficit 
in  the  accounts  of  the  Commissioners,  other  than  the  loans 
account,  such  moneys  to  be  repaid  during  the  three 
succeeding  yeai-s. 

The  principle  upon  which  the  Board  of  Trade  is  to  fix 
prices  for  electricity  is  simple  in  theory — namely,  at  such 
amounts  as  will  cover  the  capital  charges  and  leave  a 
margin.  There  is  no  sanction  given  to  making  profits. 
On  the  other  hand,  there  is  no  attempt  to  impose  uniform 
prices  on  the  whole  country — an  impracticable  scheme. 
Power  is  given  to  suppliers  to  let  for  hire  and  maintain 
electrical  apparatus  of  all  kinds,  but  not  to  manufacture  or 
sell  them. 

The  section  of  the  Conspiracy  Act  of  187.5,  which  deals 
with  breaches  of  contract  by  persons  employed  in  the 
supply  of  gas  or  water,  is  extended  to  the  supply  of 
electricity. 

Provision  is  made,  in  the  event  of  a  Ministry  of  "Ways 
and  Communications  being  established  during  the  present 
Session  of  Parliament,  for  the  transfer  of  the  whole  of  the 
powers  and  duties  of  the  Board  of  Trade  in  respect  of  elec- 
tricity supply  to  the  new  Minister.  We  have  no  doubt 
that  the  Minister  will  be  as  able  as  the  President  of  the 
Board  of  Trade,  and  as  well-disposed  towards  electricity 
supply,  but  it  is  impossible  to  suppose  that  in  the  stress  of 
organising  a  new  department  with  enormous  responsibilities, 
he  will  be  able  to  devote  attention  to  the  subject,  which 
nnist  not  wait,  but  is  pressing  for  immediate  action. 


A  roRREsroNDENT  in  this   issue  raises 
^  again  the  question  of  re-employment  of 

Problem.  demobilised  orncers  and  men,  and  asks 
whether  preference  is  given  to  officers  by 
the  Appointments  Board.  We  believe  that  no  such  dis- 
crimination is  exercised  :  officers  and  men  are  dealt  with 
on  exactly  the  same  basis,  and  we  know  of  cases  where 
officers  have  waited  for  many  weeks  before  receiving  a  reply 
to  their  application.  The  fact  is  that  the  machinery  of  the 
Appointments  Board  was  not  ready  when  hostilities  ceased, 
and  it  is  only  now  getting  into  working  order.  The  delay 
is  most  regrettable,  as  there  is  a  gi'cat  number  of  men  who 
are  unable  to  obtain  either  employment  or  training.  The 
case  of  men  who  went  straight  from  school  into  the  Army 
or  Xavy  is  particularly  unfortunate  and  difficult  to  deal 
with  ;  some  of  them,  to  our  knowledge,  have  been  with  the 
Colours  practically  from  the  outbreak  of  war,  and  are  now 
released  at  the  age  of  -22  or  23  without  any  preparation  for 
the  battle  of  life  except  such  as  they  received  at  school — we 
know  only  too  well  how  much  that  is  worth— and  that 
which  they  have  gained  in  service.  The  latter  is  by  no 
means  to  be  underrated  :  men  who  have  occupied  respon- 
sible positions  in  H.M.  Forces  have  of  necessity  acquired  a 
more  or  less  sound  knowledge  of  human  nature,  and  many 
have  learnt  to  handle  men  ;  but  while  this  valuable  expe- 
rience will  tell  in  after  life,  it  must  be  admitted  that 
between  handling  men  under  the  bonds  of  military  dis- 
cipline and   handling  free  men   under  civilian   conditions 


there  is  a  vast  difference.  Othere  of  less  capacity  may 
have  gone  through  the  mill  without  deriving  much 
benefit  from  the  process.  We  trust  that  every  eff'ort  will  be 
made  to  provide  training  for  those  who  require  it  at  the 
earliest  possible  moment.  In  the  meantime,  we  wish  to 
draw  attention  to  the  remark  of  our  correspondent  :  "  I  am 
too  proud  to  draw  the  O.W.D.  of  21>s.  per  week.  How  am 
I  expected  to  live  ?  " 

We  respect  the  writer's  spirit  of  independence,  but  we 
think  he  is  making  a  fundamental  mistake.  lie  seems  to 
regard  the  o\it-of-work  donation  as  savouring  of  "  charity ; " 
it  is  nothing  of  the  sort.  It  is  an  allowance  for  main-' 
tenance  to  which  he  is  fully  entitled,  just  as  if  he  were 
still  on  active  service,  and  is  intended  to  answer  his  ipies- 
tion — "  How  am  I  expected  to  live  ^ ."  True,  it  is  a  meagre 
allowance  in  these  days  of  high  prices,  but  that  has  nothing 
to  do  with  the  fact  that,  such  as  it  is,  it  belongs  to  him 
and  he  incurs  no  dishonour  in  claiming  it. 

With  the  suggestion  that  employers  should  make  a  point 
of  giving  demobilised  men  a  chance  to  prove  their  worth 
we  cordially  agree.  At  present,  in  view  of  the  unsettled 
conditions  in  the  industrial  world,  we  admit  that  the  pro- 
blem is  exceedingly  difficult :  we  arc  all  waiting  for  the 
declaration  of  Peace  and  the  return  of  stable  conditions 
under  which  industry  can  go  ahead  at  full  speed.  I$ut  we 
hope  the  moment  will  not  be  long  deferred,  and  that  our 
ex-fighting  men  will  speedily  come  into  their  own. 


The  French  Minister  of  Conimeree 
Recent  French  ^^^  ^^^  Minister  of  Foreign  Affairs  have 
and  American  i      t-,        i  •  i  i 

Activities  in  Spain.  .1"®*'  opened  a  french  commercial  bureau 
at  19,  Calle  del  Principe;  Madrid.  The 
object  of  this  new  centre  is  to  develop  and  improve  com- 
mercial relations  between  France  and  Spain.  Periodical 
exhibitions  of  samples  and  models  will  be  organised,  each 
exhibition  being  devoted  to  the  products  of  a  distinct  group  ] 
of  manufacturers,  or  occasionally  to  the  products  of  a  single 
manufa«^'turer.  The  bureau  will  furnish  information  to 
Krench  and  Spanish  manufacturers  and  buyers  on  such 
subjects  as  tariffs  and  Customs,  transport,  conditions  of  sale, 
credit,  etc. 

The  Liberal  newspaper  makes  the  following  comment  on 
American  activities  in  Spain  : — 

The  war  is  hardly  finished  and  already  the  Yankees  are  fixing, 
their  attention  on  Spanish  affairs.  A  representative  of  the  National 
Bank  is  now  in  Madrid  studying  the  question  of  opening:  a  branch. 
There  is  also  in  Gibraltar  a  representative  of  the  International 
Transport  Co.,  who  is  deeply  interested  in  the  proposed  new  railway 
from  the  French  frontier  to  Algeciras.  The  Americans  are  study- 
ing; our  raCways,  our  tramways,  water-power,  mines,  &c.,  and 
theie  is  no  doubt  the  near  future  will  see  a  much  better  commercial 
understandinj?  between  this  country  and  the  United  States. 

The  Spanish  technical  periodicals  now  show  ([iiite  a 
number  of  advertisements  from  French  and  American 
houses.  The  American  method  of  propaganda  is  to  adver- 
tise well  and  to  open  branch  estalilishments,  whereas  the 
French  system  is  to  advertise  well  while  conducting  business 
from  the  central  office  in  France.  Our  special  correspondent 
in  Spain,  writing  on  this  subject,  says  : — "  It  is  possible 
that  British  manufacturers  are  preparing  to  secure  a  share 
of  the  Spanish  market,  but  up  to  the  present  their  activities 
are  not  mirrored  in  the  technical  Press." 


That  the  '•  informal  meetings  "  of  the 

Electricity  Supply   i„gtitution  of  Electrical  Engineers  have 

Regulations.  ,,    ,  ,  ,  ,  it 

filled  a  real  want,  and  proved  a  successrul 

venture,  is,  we  think,  beyond  question  ;  their  main  object  is 
to  promote  discussion  amongst  the  more  retiring  members, 
and  this  has  certainly  been  achieved,  the  discussions  being 
both  interesting  and  well  sustained.  Our  compliments  are 
due  to  the  chairmen — Messrs.  Rankin  and  Pooley — for  their 
able  and  genial  conduct  of  the  meetings,  which  has  .greatly 
conduced  to  their  success.  The  falling-off  in  the  attendance 
since  the  first  meeting  is  largely  due,  we  believe,  to  tht 
inconvenient  hour  at  which  the  meetings  are  held  :  as  wt 
stated  in  our  issue  of  March  2 1st,  several  members  informed 
us  that  they  would  prefer  an  earlier  start,  and  on  ilonday 
this  feeling  was  voiced  by  others  during  the  discussion. 
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^]r.  Bradshaw,  in  opening  the  debate,  devoted  most  of  his 
(iiiarks  to  the  article  by  Mr,  C.  A.  Baker,  which  we  pub- 
i^hid  a  few  weeks  ago,  and  to  our  comments  on  the  subject. 
Vs  I  hi/  article  and  leader  dealt  mainly  with  the  legal  and 
('111 iiiercial  aspects  of  the  question,  we  did  not  anticipate 
bat  they  would  in  any  way  affect  the  discussion  at  the 
ippniaching  informal  meeting,  which  we  expected  to  turn 
m  technical  points.  Howe\'er,  they  were  evidently  a 
godsend  to  .Mr.  l^radshaw.  whose  breezy  humour  enlivened 
I  suliject  which  in  other  hands  might  have  proved  some- 
,vliat  dull.  The  chief  points  of  importance  which  cropped 
ip  in  the  discussion  were  the  desirability  of  adopting  one 
miform  set  of  rules — namely,  the  Wiring  Eules  of  the 
I.E.E. — and  giving  them  the  sanction  of  legal  authority  ; 
ind  the  necessity  of  introducing  the  registration  of  wire- 
iieii.  in  order  to  put  an  end  to  jerry  wiring,  and  to  checkmate 
he  incompetent  wireman-contractor.  With  both  of  these 
iroposals  we  cordially  agree,  and  we  feel  sure  that  everyone 
i\li(i  has  the  interests  of  the  industry'and  the  public  welfare 
it  heart  will  give  them  his  energetic  support. 


SEVEN     YEARS     IN     EAST     ASIA  :      SOME 
IMPRESSIONS     AND     REFLECTIONS. 


By  Prof.  C.  A.  MIDDLETOK  SMITH. 


The  I.E.E. 
Elections. 


In  our  recent  comments  on  the 
nominations  for  the  new  Comicil,  we 
anticipated  that  additional  nominations 
from  outside  would  be  submitted  ;  these  did  not,  however, 
appear  on  the  balloting  list.  As  will  be  seen  from  a  letter 
in  our  "  Correspondence  "  columns,  such  nominations  were 
sent  in,  but  owing  to  a  technical  defect  they  were  invalid. 
•  Our  correspondent,  who,  we  believe,  represents  a  con- 
siderable body  of  members,  assumes  an  attitude  decidedly 
■  hostile  to  the  Council,  and  evidently  feels  very  much 
aggrieved.  It  is  certainly  very  much  to  be  regretted  that 
the  nominations  were  disqualified,  but  is  it  quite  fair  to 
lilaiiie  the  Council  for  the  mishap  ?  We  have  in  past  times 
had  occasion  ourselves  to  criticise  various  actions  and 
omissions  of  the  Council,  but  in  this  case  we  see  no  reason  to 
attribute  to  it  any  unworthy  motive  or  to  jump  to  the  con- 
i-lnsion  that  the  incident  has  any  sinister  significance. 

It  is  not  many  years  since  the  Articles  of  Association 
wciv  altered  after  mature  discussion,  one  of  the  chief  reasons 
Ini-  alteration  being  the  desire  of  the  Council  to  satisfy  the 
(Itiiiands  of  the  members  for  a  reformed  system  of  election. 
A]i]iarently,  in  spite  of  the  best  intentions,  a  loop-hole  for 
mishap  still  remains,  but  evidently  it  would  be  easy  to 
avoid  a  repetition  of  the  trouble  on  future  occasions.  That 
ill';  Council  would  deliberately  flout  the  wishes  of  the 
Assdciate  Members,  who  constitute  the  mainstay  and  more 
,than  half  the  membership  of  the  Institution,  is  hardly 
credible,  and  the  record  of  progressive  action  and  successful 
work  that  the  Council  has  to  show  for  the  past  few  years 
affords  no  support  to  the  theory.  We  trust  that  steps  will  be 
taken  to  convince  the  writer  of  the  letter  and  his  friends  of 
the  bona  fides  of  the  Council,  which  we  believe  would  be 
jan  easy  matter  if  a  personal  interview  were  arranged. 

The  chairman  of  the  Deutsche  Kabel- 
werkc  of  Lichtenberg  (Berlin),  speaking 
at  the  recent  general  meeting,  stated  that 
the  wages  paid  in  1!)18  had  experienced 
a  terrilile  increase.  It  was  a  question,  in  his  opinion, 
whether  foreign  competitors  would  not  be  able  to  secure 
the  business  in  the  German  home  market.  It  was,  there- 
fore, necessary  for  wages  and  the  length  of  the  working  day 
to  be  fixed  by  international  agreement,  whilst  syndicates 
were  needed  for  the  inland  market.  The  apprehension  that 
the  latter  formed  the  bridge  towards  socialisation  was 
without  any  foundation,  as  undertakings  which  required 
the  work  of  individuals  were  not  suitable'  for  socialisation. 
It  would  be  possible,  however,  to  meet  the  democratic  idea 
by  modifying  the  German  company  laws  in  the  direction  of 
reducing  the  value  of  the  sharefrom  1,000  marks  (£50), 
80  as  to  afford  an  opportunity  to  the  workmen  bo  acquire 
shares.  If  this  were  done,  it  would  offer  the  best  solution  of 
the  question  of  joint  or  co-decision,  in  so  far  that  the  possi- 
bility for  electing  workmen  as  directors  would  arise.  On 
the  other  hand,  the  right  of  joint  control  without  any  partici- 
pation in  the  capital  could  not  be  conceded.  The  feeling  of 
responsibility  on  the  part  of  the  workman  would  be  stimu- 
lated by  his  having  a  financial  interest  in  the  undertaking. 


Labour  in  the 

German 
Cable  Industry. 


During  the  next  10  years  there  will  be  rapid  changes  in 
China.  Despite  the  war,  there  has  been  extraordinary 
progress  in  engineering  work  in  the  Far  East  during  the 
seven  years  that  the  writer  has  been  living  in  that  part  of 
the  world.  Electric  light  installations  are  being  fixed  up,  or 
have  been  fixed  up,  in  nearly  all  the  towns  in  China,  and 
even  little  villages  near  the  treaty  ports  have  10  and  1.5-KW. 
plants.  In  a  tiny  little  fishing  hamlet  near  Hong-Kong, 
where  law  and  order  is  maintained  by  one  British  police- 
sergeant,  about  a  dozen  Indians,  and  a  few  Chinese 
constables,  where  there  is  hardly  a  two-storied  house,  and 
where  about  one-half  of  the  people  seem  to  live  in  structures 
made  out  of  bamboo  poles  and  matting,  electric  light  is 
installed.  In  the  matsheds  are  5-c.p.  lamps,  and  the 
charge  is  .")0  cents  (say  6d.)  a  month  for  such  a  light, 
including  maintenance.  That  is  just  an  example,  and 
there  are  many  other  signs  of  the  onrush  of  the  engineer  in 
East  Asia. 

But  the  purpose  of  this  article  is  not  to  give  details  of 
recent  engineering  progress  in  China,  but  simply  to  relate 
a  few  general  impressions  by  an  engineer.  After  nearly 
seven  years  of  work  with  the  Chinese,  among  whom  he  is 
glad  to  know  that  he  has  many  personal  friends,  the  writer 
is  shortly  coming  "home  "  on  leave.  That  is  the  custom 
of  the  Far  East,  especially  of  South  China,  where  the 
climate  is  that  of  a  vapour  bath,  certain  to  affect  the 
insulation  of  electrical  gear  and  the  livers  of  the  non- Asiatic. 
And  it  is  hoped  just  now  to  record  a  few  impressions  in  the 
setting  in  which  they  were  formed. 

The  Genius  of  Kipling. 

When  Sir  Alfred  Ewing,  who  is  now  Vice-Chancellor 
0/  the  University  of  Edinburgh,  wished  me  "  Good  luck  " 
on  the  eve  of  my  departure  from  London  to  the  Far  East, 
he  made  two  remarks  which  have  frequently  come  back  to 
my  mind  since  that  day.  He  had  been  very  kindly  telling 
me  of  his  own  experiences  in  .Japan,  and  I  had  replied  that 
the  one  thing  that  worried  me  was  a  feeling  that  in  the  Far 
East  there  would  be  intellectual  isolation  in  scientific 
matters.  "  That  is  true,"  he  said  in  effect,  "  but  you  will 
have  ever  so  much  more  leisure,  and  so  more  opportunity 
for  research  work."  That  was  an  optimistic  forecast  which 
was  made  without  any  knowledge  of  the  peculiar  difficulties 
in  the  way  of  the  newly-created  University  of  Hong-Kong. 
It  also,  of  course,  ignored  the  demands  made  by  the  Great 
War.  He  added  some  words  like  these  :  "  You  will  have 
one  great  advantage  in  Hong-  Kong  that  I  did  not  have  in 
Japan — you  will  be  under  the  British  flag."  That  was  in 
1912;  and  in  my  enthusiastic  admiration  for  the  Islanders 
of  the  Far  East,  an  admiration  created  by  English  news- 
papers and  magazine  articles  about  the  Anglo-Japanese 
alliance,  I  replied  that  surely  there  would  be  very  little 
difference  in  the  conditaons  which  obtain  in  the  countries 
which  fly  the  flags  known  as  the  Rising  Sun  and  the  Union 
Jack.  But  experience  has  taught  me  that  there  was  a  great 
deal  of  truth  in  those  words  of  one  who  had  lived  in  the 
Far  East,  for  my  travels,  during  the  two  years  before 
August,  1914,  taught  me  two  things.  The  first  is 
that  Kipling  was  inspired  when  he  wrote  "  W^hat  do  they 
know  of  England  who  only  England  know  ?  "  The  other 
is  that  Japan  was  not  only  the  land  of  cherry-blossom  and 
people  who  are  delightful  company  when  met  socially,  but 
that  it  was,  perhaps  still  is,  the  home  of  a  military  party 
which  has  made  nearly  all  of  the  Europeans,  and  practically 
all  the  British  merchants  in  China,  anxious  about  the 
future.  It  may  not  be  correct  to  say  that,  before  August, 
1914,  the  Japanese  were  anti-British  ;  but  they  impressed 
one  impartial  observer  as  being  definitely  anti-American. 
It  is  correct  to  say  that  they  are  not  popular  to-day  in 
China. 

The  war  aroused  national  feelings  in  Great  Britain 
which  were  so  intense  that  they  saved  the  world  from 
disaster.  But  before  the  war  these  feelings  existed,  and 
were  very  much  ir^  evidence,  in  the  places  where  Europeans 
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con£rreo:ate  in  China.  They  e.xist  to-day  :  a  thinf^  that  has 
impressed  me  very  much  is  the  srowth  of  tliis  feoliiiir 
amon^  the  Chinese.  They  bitterly  resent  what  they  think 
is  the  interference,  even  the  aggression,  of  the  Japanese  in 
the  affairs  of  their  own  country. 

The  mass  of  the  vast  population  of  China  live  on  the 
soil,  and  are  very  poor,  and  thus  interested  only  in  local 
affairs.  But  a  new  generation  in  the  ti'eaty  ports  are 
demanding  the  development  of  the  natural  resources  of  the 
country,  and  they  will  win.  They  welcome  engineering 
appliances  and  scientitic  knowledge,  and  they  distrust 
Japan,  especially  when  they  think  of  Korea. 

The  AVorkers  and  the  Drones. 

Another  thing  that  has  impressed  me  greatly,  is  the  utter 
failure  in  China  of  an  entirely  classical  education.  For 
many  centuries Jthe  Chinese  clung  only  to  the  classics  for 
their  learning.  "  First  comes  the  scholar,"  says  the  Chinese 
sage,  .;is  he  lists  the  various  types  of  men,  putting  the 
farmer  second,  the  mechanic  third,  the  merchant  fourth, 
and  the  soldier  last  of  all.  It  is  not  for  one  engaged  in 
academic  work  to  be-little  scholarship.  But  it  is  important 
to  insist  that  true  scholarship  is  not  the  scholarship  which 
was  the  ideal  of  tffe  old-time  Chinese  scholars.  liife  would 
be  a  hopeless  sort  of  a  business  without  the  inspiration  of 
good  literature  ;  many  a  man  of  science  has  turned  from 
his  experiments  and  his  mathematics  to  he  refreshed  by 
the  great  thoughts  to  which  we,  of  this  generation,  have 
become  heirs.  But  the  Chinese  scholars  learnt  classical 
platitudes,  and  most  of  them  failed  to  act  according  to  the 
precepts  about  which  they  prattled.  It  is  useless  reading 
good  literature  unless  it  produces  good  results,  and  also 
we  must  remember  that  science  without  the  ideals  of  life, 
is  prostituted  and  becomes  brute  materialism.  The 
Germans  have  made  us  understand  the  horrible  results  of 
that  creed.  Therefore,  let  us  insist  that  we  must  have 
developed  in  our  Universities  the  subjects  which  we  call 
Arts  and  Science.  The  lamp  of  knowledge  must  be  held 
alofth — not  only  must  we  have  it  fed  by  the  scientists,  but 
also  by  the  men  of  letters,  the  historians,  those  who  think 
about  law,  and  even  the  poets.  You  are  not  a  real  Briton 
if  you  know  nothing  about  Shakespeare  or  Drake  or  Magna 
Charta.  But,  also,  you  are  not  a  true  Briton  if  you  are 
ignorant  of  the  work  of  James  Watt,  Faraday,  Darwin,  and 
those  others  of  whom  some  of  the  clever  ignorant  people  in 
Britain  know  nothing.  You  are  like  the  old  mandarins  of 
China,  if  you  have  a  lofty  contempt  for  the  work  of  the 
scientist  and  the  engineer.  Before  the  war  the  writer 
experienced  that  sort  of  contempt — University  colleagues 
and  Oxford-trained  administrators  spoke  of  an  engineer  as 
did  the  old  Admiral  of  years  ago,  who  called  the  engineer 
of  the  Royal  Navy  "  A  lascar  with  an  oil  can."  But  the 
war  has  produced  a  change.  There  is  rather  less  patronage 
towards  engineers  from  men  of  the  "  learned  professions." 
But,  even  now,  the  engineer  has  not  obtained  for  his 
profession  the  status  that  it  deserves. 

"When  a  man  in  his  outlook  ignores  entirely  the  arts,  he 
is  working  for  the  German  ideal :  when  a  man  ignores 
entirely  in  his  outlook  the  sciences,  he  is  working  for  the 
Chinese  ideal.  And,  speaking  of  them  collectively,  the 
scholars  of  China  during  the  last  few  centuries  have  been 
the  drones.  They  had  to  become  classical  scholars  to  become 
officials  ;  and  the  ofJicials  have  been  the  curse  of  th^  country. 
Conceited,  and  contemptuous  of  manual  work,  a  contempt 
advertised  by  long  finger  nails,  they  have  tried  to  stem  the 
tide  of  scientific  knowledge  with  a  wall  of  classical  learning  ; 
and  now  that  the  tide  is  bursting  through  these  artificial 
barriers,  they  are  bartering  their  country  and  its  vast 
natural  resources  with  anyone  who  ivill  stoop  to  bribery  and 
Corruption.  Xot  all  of  the  Chinese  officials — perhaps  you 
can  name  exceptions.  But  the  spirit  expressed  by  finger 
nails  inches  long  must  be  swept  away  if  the  rich  stores  of 
minerals  are  to  be  unearthed,  the  methods  of  communi- 
cation improved,  the  workers  lifted  out  of  beggary  and  freed 
from  rapine,  murder,  flood  and  famine.  There  are 
influential  Chinese  who  still  advocate  only  a  classical 
education  for  the  youth  of  the  country  ;  and  the  answer  to 
their  tirades  is — China  ;  China,  the  land  of  the  most  in- 
dustrious people,  the  land  of  vast  natural  resources,  the 
land  of  chaotic  government,  flood,  famine,  and  poverty,    (')n 


the  other  hand,  there  are  influential  men  in  Eui'opc  wh( 
sneer  at  anything  that  is  not  "  business,"  and  -the  answei 
to  them  is — Germany  ;  Germany  the  outciust  amongst  nations, 
the  clever,  igtiorant  rulers  of  which  country  have  sent  a 
whole  people  into  the  Abyss.  It  is  a  good  thing  for  Anglo- 
Saxon  engineers  to  keep  in  mind  the  results  of  two  extreme 
ideals  in  two  countries  so  far  apart.  "  Virtue  is  the  extreme 
between  two  vices,"  says  a  Chinese  proverb.  I'iUgineers 
should  study  good  literature  and  the  Arts  :  people  certainly 
should  know  something  of  the  laws  of  .\ature  and  Science. 

Early  Imi'ressions. 

It  is  nearly  a  quarter  of  a  century  iigo  that  the  writer 
first  saw  and  read  the  Elecibicai.  Kkview,  and  over  all 
that  long  vista  of  years  he  has  never  failed  to  glance 
through  its  pages  and  to  read  the  articles  the  ideas  of  which 
have  appealed  to  him.  The  most  important  portion  of  any 
journal  is,  or  should  be,  what  is  called  "  the  editorial  "  or 
"the  leading  article.".  For  twenty-five  years  there  has 
been  in  the  editorial  articles  of  the  IIex'iew  a  note  which 
always  has  rung  true  ;  which  has  often  stimulated  one 
I'eader  to  take  a  deeper  interest  in  his  work,  to  be  jiroud  of 
his  profession,  to  take  a  closer  note  of  those  probU'iiis  which 
arc  not  entirely  technical  in  their  nature.  It  would  be 
wrong  to  suggest  that  the  writer  regards  the  1!kvikw  as 
infallible  ;  it  is  far  too  human  for  that.  But,  without  in 
any  way  losing  its  value  as  a  technical  journal,  it  has 
always  opened  its  columns  to  ideas  that  do  not  in\Tilvc  the 
integral  calculus  or  even  a  knowledge  of  workshop  practice. 
It  seems  to  have  tried  to  keep  in  mind  the  true  purpose  of 
all  literature,  which  is  to  inspire  the  reader  to  accomplish 
some  worthy  object.  It  has  always  advocated  educational 
development,  and  it  has  been  invariably  sympathetic 
with  the  "  under  "dog."  Nearly  twenty  years  ago 
it  published  an  article  by  "  A  University  Lec- 
turer," entitled  "  Some  Difficulties  which  Lecturers 
in  Engineering  Meet,"  ov  words  to  that  effect,  for 
it  is  impossible  to  refer  to  the  files  of  the  Review  just^ 
now.  It  was  written  in  reply  to  an  article  by  a  student  in 
engineering,  who  described  some  of  his  own  difficulties,  andi 
a  rather  weary  lecturer  who  read  the  student's  contribution  \ 
wanted  to  put  before  the  Review  readers  the  story  of  his 
own  trials.  To  be  f|uite  frank,  he  never  expected  that  the 
Editors  of  the  Review  would  "  accept "  his  effort.  It  was 
completed,  he  remembers,  after  an  "  all-night  sitting " ; 
and  for  a  week  he  wondered  at  his  own  audacity  in  troubling 
the  Gods  of  Olympus.  But  on  the  following  Friday,  there 
it  was  in  print.  And  now  that  the  editors  of  the  Review 
arc  10,000  miles  remote  from  that  writer,  and  after  20 
years,  he  finds  a  reversion  of  that  early  anxiety.  For  only 
a  mixture  of  coercion,  by  the  writer,  and  an  appeal  to 
sentiment,  will  overcome  their  modesty  and  nersuacle  them 
to  publish  words  of  praise  for  the  Re\if,w.  But  the  words 
are  well  deserved. 

A  Friexd  in  Need. 

In  the  year  1912  the  writer  came  to  Hong-Kong  to  a 
University  that  had  no  laboratories,  no  money,  no  students, 
and  practically  no  staff.  There  were  just  four  uf  us  for 
that  first  year.  The  Principal  was  Sir  Charles  Eliot, 
C.B.,  K.C.M.G.,  scholar  and  administrator,  and  intellectual 
giant.  He  is  now  on  leave,  and  is  acting  as  British  Hig 
Commissioner  in  Siberia.  Mr.  Matthewman  was  lecturer 
in  physics,  Mr.  Hinton  was  Registrar,  and  the  writer 
occupied  the  only  chair — the  Taikoo  chair  of  engineering. 
Amateurs  had  planned  the  University,  and  like  all  amateurs 
they  had  under-estimated  the  cost.  There  was  only  one  of 
two  things  to  be  done — either  to  appeal  to  the  sentiment  of 
the  British  manufacturer  and  shipowner,  or  acknowledge 
failure.  AVe  appealed  to  the  technical  journals,  and  in  some 
cases  the  response  was  immediate  and  generous.  The 
Review  was  true  to  its  traditions.  It  had  the  necessary 
vision.  In  the  days  before  the  war,  the  writer  explained 
the  aggression  of  the  Germans  in  China,  which  had  been 
another  re%'elation  to  him  in  l'.)12.  Thus  did  the  Review 
help  us.  After  two  years,  success  became  certain.  The 
first  batch  of  graduates  went  out  into  the  Far  East,  to 
carry  British  ideas  and  ideals  into  the  arid  desert  of 
intellectual  China,  in  1916.  The  total  roll  of  graduates 
(other  than  honorary  graduates)  of  the  University  is  71  ; 
of  these  42  are  engineers.     The  Chinese  now  believe  firmly 
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D  the  University  of  Hong-Kong  ;  but  in  the  beginning 
hey  adopted  the  typically-Chinese  tactics  of  "  wait  and 
ee."  Those  of  us  who  believe  that  only  by  demonstration 
nd  training  of  young  Chinese  in  engineering  work  can  the 
•ast  natural  resources  of  the  country  be  properly  developed, 
annot  forget  the  splendid  support  of  our  friends  in  the 
lays  of  doubt  and  difficulties.  Time  after  time  has  it 
leen  po.ssible  to  trace  new  schemes  involving  the  use  of 
Qachinery  in  China  to  a  chance  visit  of  the  friends  of  students 
>  ad  others  to  the  laboratories  and  workshops  of  the  University, 
f  (Ireat  Britain  were  really  properly  organised  for  scientific 
lurposes,  we  should  have  still  further  examples  of  British 
aachiuery  to  show  our  (Oriental  students  and  visitors  in  the 
'niversity  of  Hong-Kong.  To  paraphrase  a  well-known 
iroverb,  we  can  almost  say  that  an  ounce  of  machinery  at 
fork  is  worth  a  ton  of  text-books  in  China. 

Our  engineering  students  have  come  from  Peking,  from 
I  lupeh,  Shanghai,  Yunan,  Singapore,  Bangkok,  and  many 
ther  places  in  the  Far  East.  Those  of  us  who  have 
earnt  to  know  the  Chinese  well  like  them  \'ery  much 
ndeed.  Tliey  have  an  immense  respect  for  learning,  and 
hey  are  beginning  to  see  that  all  knowledge  is  not  bounded 
ly  the  classics  of  China.  After  nearly  seven  years  of  work. 
Imost  entirely  in  co-operation  with  the  Chinese,  the  writer 

coming  "  home "  on  six  months'  leave.  He  wants  to 
lersuade  British  engineere  to  take  an  interest  in  China.  He 
lOpes  to  see  that  vast  country  criss-crossed  with  railways, 
enetrated  by  roads,  stimulated  by  everything  electrical. 
le  trusts  that  the  British  engineer  in  China  will  be  a.s 
espected  by  the  Chinese  as  those  others  from  "the  old 


country,"  such  as  General  Gordon,  Sir  Robert  Hart,  and 
Sir  Eichard  Dane.  It  is  time  that  the  British  engineering 
profession  and  trade  should  have  big  ideas  about  China. 
In  the  years  that  are  past,  some  of  our  politicians 
made  big  bungles ;  the  British  policy  was  feeble  and 
haphazard.  There  is  a  rich  soil  in  China  ;  if  we 
sow  the  seeds  with  scientific  knowledge,  and  show  courage 
and  entei'prise,  we  can  do  in  that  country  what  has  been 
done  in  India,  Egypt,  and  ^Mesopotamia.  It  will  never  be 
done  unless  scientific  people  give  the  subject  more  than  a 
passing  thought.  They  must  act.  They  must  even  be 
prepared  to  sow  the  seeds,  and  to  wait  patiently  for  the 
harvest.  China  is  a  name  that  has  been  too  often  associated 
only  with  the  ideas  of  opium  and  missionaries.  In  the 
engineering  profession  in  Great  Britain  you  have  the  real 
missionaries  ;  the  men  of  vision  with  a  practical  outlook  ; 
the  men  who,  by  their  work,  are  transforming  the  earth, 
making  the  desert  and  jungle  fruitful,  and  utilising  the 
Forces  of  Nature  for  the  good  of  man.  If  they  assist  in 
this  vast  work  in  China,  they  will  also  provide  work  for  the 
factories  of  Great  Britain.  The  Chinese  ha\e,  in  the  last 
few  years,  completely  changed  their  outlook.  They  now 
welcome  machinery,  but  they  do  not  know  of  its  uses.  The 
British  must  show  them  and  help  them,  lly  outstanding 
impression,  after  seven  years  in  China,  is  that  the  oppor- 
tunity for  the  British  engineer  to  do  splendid  work  on  behalf 
of  humanity  was  never  so  great  as  it  is  to-day  in  China. 
"There  is  a  tide  .  .  ."  Shall  we  let  it  flow  past  us  ?  It 
seems  impossible,  when  we  remember  the  history  of 
engineering  in  Britain  during  tlie  last  50  years. 


THE    STEVENS     PETROL-ELECTRIC    VEHICLE. 


?HE  Stevens  petrol-electric  drive  has  been  referred  to  on 
everal  occasions  in  these  pages.  We  give  below  a  brief 
ceount  of  the  capabilities  of  the  3-ton  War  Ofllice  subsidy 
■tevens  petrol-electric  lorry.  In  this  vehicle,  fig.  1,  as  is  gene- 
ally  known,  the  place  of  the  gear  box  and  clutch  is  taken 


addition,  the  cai'  has  special  uses  in  providing  an  electrical 
supply  for  arc  welding,  electric  lighting,  heating,  and 
battery  charging.  In  tact,  besides  being  a  transport  lorry 
pure  and  simple,  the  car  is  able  to  provide  a  supply  of 
electricity  wherever  it  is  able  to  go  and  without  the  use  of 
any  auxiliary  apparatus.  .^  ^  ^^  t^^   — '  ' 

By  means  of  special  control  j  the  generator  can  give  a 
continuous  output  of  300  or  230 -amperes  at  voltages  vary- 
ing from  80  to  110  respectively,! ana  the  characteristic  of 
the  machine  can  be  immediately  adjusted,  so  that  it  will 
uuder,;level,for  over  comix)und,  the  latter  feature  being  of 


Fig.  1. — Stevens  Petrol-Electric  Chassis. 


■y  a  very  flexible  electric  transmission.  Its  speed  and  elec- 
rical  generating  capacity  especially  adapt  it  for  trailing  and 
upplying  D.c.  for  searchlights,  for  which  purpose  it  has 
een  largely  employed    both   at   home   and   overseas.     In 


value  when  a  varying  supply  at  constant  pressure  at  the  end 
of  a  long  cable  is  required.  For  battery  charging  the 
generator  may  be  used  as  a  shunt  machine. 

The  electrical  generator,  of  the  four-pole  interpolar  type, 
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is  compound- wound  and  provided  witli  coninintating  poles. 
Jt  is  direct  coupled  bv  means  of  :i  llexilile  coupliiiir  to  tlie 
jietrol  engine,  which  is  fitted  with  a  centrifiipil  i;()\ernor, 
adjustable  as  to  speed  by  a  hand-wheel  on  the  middle  of  the 
dashboard. 

The  shunt  winding,  of  high  resistance,  in  series  with  a 
multiple  contact  resistance,  is  connected  directly  across  the 
brushes  of  the  generator  for  lighting  purposes,  and  across 
the  brushes  of  the  motor  for  driving  purposes,  the  change 
over  being  effected  by  the  switch  l  d  (see  tig.  2),  and  is 
capable  of  exciting  the  field  to  produce  the  required  e.m.f. 
when  no  current  is  l>eing  supplied  to  the  outer  circnit. 


Scheme   or     ELEcrft/c/iL 


Co  /v/VECr/OAfS 


Fig.  2. — Electrical  Connections. 

From  the  positive  brush  of  the  generator  the  circuit, 
after  passing  through  the  interpole  windings,  divides,  one 
circuit  being  through  the  series  field  winding  of  the 
generator.  This  circuit  is  continued  through  a  variable 
resistance  to  the  movable  contact  of  the  resistance  device, 
which  in  turn  is  connected  to  one  terminal  of  the  motor 
field  winding.  The  other  circuit  is 
taken  to  one,  say,  b  of  two  intermediate 
terminals  a  and  b  of  the  reversing 
controller. 

'  The  electrical  connections  of  the 
reversing  controller  are  as  follows : — 
Carried  by,  but  insulated  from,  the 
controller  spindle,  and  from  each  other, 
are  two  plain  conducting  movable  seg- 
ments, numbered  1  and  2,  fig.  1'.  These 
are  arranged  concentrically  with,  and 
symmetrically  to,  either  side  of  the 
spindle  when  the  latter  is  in  its  mid 
position.  The  segment  1  extends  through 
an  angular  width  of  about  210  ,  and 
segment  2  through  an  angular  width 
of  about  150".  Mounted  on  an  insula- 
ting base  or  carrier  are  four  stationary 
contacts  e,  _/',  g,  and  h,  of  which  e  is 
connected  to  terminal  c  and  /  to  ter- 
minal d.  Contact  e  is  so  arranged 
that  it  can  make  contact  with  the  left- 
hand-side  portion  of  segment  1,  and 
contact  /"  is  so  arranged  that  it  can 
make  contact  with  the  right-hand-side 
portion  of  the  same  segment,  and  contact// can  make  contact 
with  the  left-hand-side  portion  of  segment  2,  and  contact  // 
can  make  contact  with  the  right-hand-side  portion  of  tiie 
said  segment  2  by  suitable  rotation  of  the  segments.  The 
contacts  e  and  //  are  arranged  in  line,  and  at  an  angular 
distance  of  about  180^  from  contacts  /  and  h,  which  are 
also  arranged  in  line  with  each  other,  the  contacts  being 
cross-connected,  so  that  conUicts  e  and  h  are  electrically 
connected,   as    also    are    contacts    f  and  g.      Segment 


1  is  flexibly  connected  to  terminal  /»,  and  segment 
is  liexibiy  connected  to  terminal  a.  which  is  connected 
the  negative  brush  of  the  motor.  Terminal  (/  is  connecta 
to  one  end  of  the  motor  field  series  winding,  and  terminal 
is  connected  to  the  other  end  of  such  winding  and  to  thi 
movable  contact  of  the  resistance  device.  This  device  comi 
prises  a  number  of  resistances  adapted  to  be  successively^ 
connected  in  parallel  with  one  another  by  movement  of  the 
said  movable  contact  in  one  direction,  and  a  short-circuiting 
contact. 

When  the  spindle  of  the  controller  is  in  its  mid  or  neutral 
position,  as  shown  in  diagram  2  (fig.  '!),  segment  1  elec- 
trically connects  contacts  e  and  /',  but 
segment  2  does  not  connect  r  and  d,  as 
there  is  an  interval  of  about  15"^  between 
its  ends  and  the  centre  lines  of  tlje 
contacts. 

By  means  of  this  controller  it  will 
be  seen  that  the  series  field  winding  of 
the  electric  motor  is  connected  acroaa 
the  terminals  of  the  reversing  con- 
troller, the  negative  brush  of  the  motor 
being  connected  to  the  intermediate 
terminal  u.  The  circuit  from  the  posi-  ^ 
tive  brush  of  the  motor  to  the  negative 
brush  of  the  generator  is  made  by  a 
low-resistance  conductor.  ' 

The  switch  connections  are  such  that 
in  the  "  forward  "  position  of  the  con- 
troller, diagram   1   (fig.  2),  the  serie> 
winding  of  the  generator  with  its  series 
resistance  forms   a  variable   shunt   to 
the  series  field  of  the  ■  motor  and  the 
direction  of  current  through  the  motor 
series  field  winding  and  armature  causes 
the  vehicle  to  be  driven  in  a  forward 
direction.     The   generator   series  field 
winding  is  connected  through  the  vari- 
able resistance  to  the  terminal  c  of  the., 
motor  series  field  winding. 
The  generator  series  field  winding  and  the  motor  series ' 
field  winding  are  thus  connected  in  parallel,  and  when  the 
variable  resistance  is  short  circuited,  the  current  through 
the  generator  field  winding  is  approximately  equal  to  the 
current  through  the  motor-field  winding.     By  moving  the 
contact  of  the  variable-resistance  device  in  a  direction  to 


Fiu.  3. — Assembling  Shop. 

cut  out  successive  parallel  resistances  in  circuit  with  the 
generator  series  field  winding,  and  thus  increasing  the 
effective  resistance,  the  current  through  this  winding  will 
be  reduced,  and  the  current  through  the  motor  field  winding 
will  be  correspondingly  increased. 

When  the  last  fixed  contact  of  the  variable-resistance 
device  has  been  reached  and  passed,  and  the  circuit  of  the 
generator  finally  broken,  all  the  current  from  the  generator 
will  pass  through  the  motor  series  fi^ld  winding.     By  the 
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arrangement  described,  a  large  speed  variation  between  the 
generator  and  motor  is  obtained. 

When  the  controller  is  put  into  the  reverse  position, 
diagram  :>  (tig.  i').  the  generator  series  -field  winding  is 
connected  in  series  with  the  motor  series  field  winding,  and 
can  also  be  shunted  by  a  circuit  of  low  resistance  in  the 
controller.  As  the  resistance  of  the  generator  field  winding 
is  also  low,  sufficient  current  will  then  pass  through  the 
latter  winding  to  well  excite  the  generator,  the  shunt  field 
winding  of  the  generator  also  assisting.  The  vehicle  will 
then  run  in  a  reverse  direction. 

To  use  the  electric  generator  for  lighting  or  welding 
purposes,  it  is  necessary  to  put  the  reversing  con- 
troller into  the  middle  or  neutral  position,  diagram  2 
(fig.  2).  The  connection  between  the  motor  armature 
and  its  series  field  winding  will  then  be  broken,  and 
the  motor  series  field  winding  and  the  generator  series 
field  winding,  with  the  variable  resistance,  will  be  short- 
circuited.  -^-J  ^  CJSroii  lo 

As    one    ofJf-the|  lighting    terminals    is    connected    to 


Fig.  4. — Stevens  Lobby  used  fob  Abc  Welding. 

the  junction  of  the  generator  and  motor  armatures,  and 
the  other  to  the  junction  of  the  generator  series  field 
winding  and  the  variable  resistance,  this  resistance  can 
be  made  to  act  as  a  variable  shunt  to  the  generator 
series  winding,  so  that  any  desired  excitation  can  be  at- 
tained, and  the  machine  can  be  used  either  as  an  under, 
level,  or  over-compounded  generator  at  any  voltage  between 
80  and  110. 

Last  week  we  had  the  pleasure  of  being  present  aD  the 
works  of  Messrs.  Dennis  Bros.,  Ltd.,  Guildford,  and 
witnessed  a  most  interesting  demonstration  of  the  capabilities 
of  a  :!-ton  lorry  in  supplying  electricity  for  arc  welding. 
The  ei|uipment  used  was  that  supplied  by  the  Quasi-Aj-c 
Welding  Co.,  Ltd.,  and  the  only  requisites  beyond  the 
lorry  itself  were  electrodes,  a  holder  for  t4iem,  and  a  patent 
reactance  coil  in  each  welding  circuit.  A  ?.-ton  wagon  is 
capable  of  dealing  with  three  welding  equipments  at  60 
volts,  or  two  at  105  volts,  fig.  4,  and  the  results  achieved 
are  certainly  very  satisfactory. 

The  running  capabilities  of  the  vehicle  were  also 
demonstrated  in  the  hilly  district  surrounding  Guildford, 
and  we  were  able  to  see  the  manufacture  of  the  vehicles, 
which  is  carried  out  on  the  lines  of  the  Ford  system.  As 
will  be  seen  from  fig.  3,  the  frames  are  moved  along 
from  point  to  point  as  they  are  assembled,  and  finally 
emerge  under  their  own  power.  Each  frame  is  moved 
along  about  once  every  1-|  hours,  and  a  vehicle  is  completed 
in  about  two  days. 

These  vehicles  appear  to  be  capable  of  very  creditable 
1«  vtormances,  and  their  ability  to  serve  more  than  one 
I 'I ;  rpo.se  deserves  emphasis. 

I II  conclusion,  we  have  to  thank  Mr.  W.  A.  Stevens  for 
Mipplying  the  particulars  set  out  above,  and  for  the 
'  ijiuteous  manner  in  which  we  were  received  by  Messrs. 
Dennis  at  the  time  of  our  visit. 


NATIONAL     ELECTRICITY     SUPPLY. 

The  folio wiug  is  a,  summary  of  the  "  Electricity  (Supply) 
Bill  "  that  was  introduced  into  the  House  oi'  Commons  by 
the  Home  Seci'etary  on  Thursday,  May  8th  : — _ 

The  Bin  provides  that  tor  promotmg,  regulating,  and  super- 
vising the  supply  of  electricity  there  shall  be  established  aiS 
soon  as  may  be  after  the  passing  of  this  Act,  a  body  to  be 
called  the  Electricity  Commissioners,  who  shall  have  such 
powers  and  duties  as  aie  conferred  on  them  by  or  under 
this  Act,  and  shall  act  under  the  directions  of  the  Board  of 
Trade.  The  Commissioners,  not  exceeding  live  in  number,  of 
whom  ofte  shaU  be  chairman,  shall  be  appointed  by  the  Board 
of  Trade;  in  the  case  of  two  of  the  Commissioners  the  term 
of  ofhce  shall  be  fixed  by  the  Board  of  Trade  at  the  time 
when  the  appointment  is  made;  the  other  Cemmissioneia 
shall  hold  office  during  His  Majesty's  pleasure. 

The  Electricity  Commissioners  may  appoint  a  secretary  and 
a  staff  of  inspectors,  officers,  and  sei-vants;  a  fund  wUl  ba 
established  out  of  which  they  and  their  stall  wiU  be  paid 
and  on  retirement  awarded  pensions  at  rates  determined  by 
the  Board  of  Trade,  and  any  expenses  incurred  by  the  Com- 
missioners wUl  be  defrayed. 
The  Board  of  Trade  may  exercise  through  the  Electrioity 
Commissioners  any  of  their  powers  and 
duties  undei"  the  Electric  Lighting  Acta 
or  the  orders  made  thereunder,  or  under 
any  local  Acts  relating  to  the  supply  of 
electricity. 

The  Commissionei's  may,  subject  to 
the  approval  of  the  Board  of  Trade,  con- 
duct exi^eriments  for  the  improvement 
of  the  methods  of  electric  supply  and 
incur  the  necessary  expenditm-e,  and 
may  appoint  an  advisory  committeei  to 
assist  them. 

The  Electricity  Commissioners  may, 
aifter  holding  local  inquiries,  by  special 
orders  create  districts  for  the  pui^posea 
of  the  .-Vet.  and  constitute  and  incor- 
porate for  each  such  district  a  district 
electricity  boai'd,  including  representa^ 
tives  of  local  authorities,  companies,  and 
authorised  undertaiers  withm  the  dis- 
tiict,  large  consumers  of  electricity,  and 
labour. 

Any  such  order  may  provide  for  the 
appointment  by  the  Commissioners  of  a 
person  experienced  in  the  control  of 
large  industrial  undertakings  as  chair- 
man of  the  board,  and  for  the  remunei-a- 
tiun  of  the  members. 

It  shall  be  the  duty  of  every  district 
electncity  board  to  provide  a  cheap  and 
abundant  supply  of  electricity  within 
its  district,  and  for  that  purpose  every  such  board  shall  have 
such  powei'S  with  resjiect  to  the  acqmsition  and  construction 
61  generatmg  stations  and  main  transmission  hues,  the  sup- 
ply of  electricity,  and  the  acquisition  of  the  undertakings  of 
authoi"ised  contributors  and  power  companies  as  are  hei'ein- 
aiter  mentioned,  and  every  board  shad  comply  with  any, 
directions  given  to  them  by  the  Commissioners. 

As  from  dates  siDecihed  in  the  order  coubtituting  a  district 
electricity  boaj-d,  ah  generating  stations  then  existing  withm 
the  district,  other  than  private  generating  stations,  and  such 
main  transmission  lines  as  may  be  speciiicd,  shall -vest  in  tho 
district  electiicity  board,  subject  to  the  payment  to  the 
owners  thereof  of  the  sta.ndard  price. 

Any  particular  generating  station  un.fuitalde  for  the  pur- 
poses of  the  undeitaking  may  be  exempted  by  the  Commis- 
sionei'6. 

The  standard  price  in  the  case  of  plant  belonging  to  a  local 
authority  shall  be  annuities  required  to  indemnity  the  local 
authority  against  their  liabilities  for  interest  and  sinking-fund 
charges  on  outstanding  loans;  if  a  substantial  part  of  the  co-st 
has  been  defrayed  out  of  revenue,  such  annmty  may  be  in- 
creased by  such  amount  as  the  Commissioner  think  just. 

In  the  case  of  plant  belonging  to  a  company  or  person,  the 
price  shall  be  the  cost  of  constniction  of  the  plant  and  thq 
acquisition  of  the  site,  less  depreciation. 

If  in  any  exceptional  case  it  is  shown  that  the  proceduia 
would  work  injustice,  the  matter  shall  be  deteitnined  by  an 
cU'bitrator  appointed  by  the  Board  of  Ti-ade. 

A  district  electrioity  board  may,  with  the  consent  of  thei 
Commissioners,  acquire  any  private  generating  station  on 
such  terms  as  may  be  agreed. 

Whenever  a  district  electricity  board  acquire  a  generating 
.station  otherwise  than  by  agreement  they  must  supply  the 
foi'mer  owner  with  electricity  at  a  price  not  greater  than 
that  at  which  it  cotdd  have  been  generated,  with  due  regaa-d 
to  the  existing  circumstances. 

Where  a  station  or  line  has  been  vested  in.  or  acquired  by  a 
district  electricity  board  the  board  may.  subject  to  the  ap- 
proval of  the  Commissioners,  authorise  the  foitner  owner  to 
work  it  on  liehalf  of  the  board. 

^^'here  a.  district  electricity  board  are  authorised  by  order 
to  acquire  or  use  any  land  for  the  ptiriK)se  of  a  generating 
station,  no  person  shall  be  entitled  to  restrain  the  use  of  tha 
land  for  that  purpose. 
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No  person  except  a  district  electricity  board  may  establifih 
a  new  or  extend  an  existing  generating  station  without  the 
oouseut  of  the  Ooimuisaioners  unless  it  be  a  i>rivat<i  generating 
etation,  and  the  owner  complies  with  regiilatjons  made  by 
the  Conniiissioners  as  to  tbe  type  of  cuaient,  Irequency,  and 
pressuie  to  be  used. 

A  disirift  elwtricity  board  ahall  not  supjily  electrioity  in 
any  area,  which  forms  part  of  the  area  of  supply  .of  any 
anthoiised  distributoi.-;  without  the  consent  of  those  di.s- 
tribulors.  excfiU  to  lighting  authoritiCK,  or  for  traction,  or  in 
the  ajva  ol  supply  of  a  j^wwer  company,  without  the  consent 
of  the  company.  If  the  c-onsent  is  unreasonably  withheld. 
the  Board  of  Trade  on  the  recommendation  of  the  Commis- 
eioners  may  dispense  with  such  consent. 

The  Commissioners  may  impose  on  any  district  electricity 
board  an  obligation  to  supply  electricity  in  such  oircum- 
Btances,  within  such  areas,  and  on  such  terms  aiud  conditions 
aa  to  price  and  otherwise,  as  may  be  specified. 

A-ny  right  to  purchase  an  undertaking  vested  in  any  local 
authority  will  be  transferi-ed  to  and  vested  in  the  district 
electricity  board. 

The  Commissioners  may  on  tlie  application  of  a  district 
electricity  board  by  ordier  exclude  from  the  area  of  supply 
of  any  power  company  any  part  of  that  area  which  at  the 
time  of  the  application  is  not  being  supplied  by  the  oom'pany, 
and  in  consideration  therefor  may  confer  on  the  power  com- 
pany power  to  supply  electricity  for  lighting  purposes  in 
other  parts  of  their  area,  of  supply  w'hich  do  not  at  the  time 
form  part  of  the  area  of  supply  of  any  authoiised  distribu- 
tors. 

The  Board  of  Trade,  on  the  representation  of  the  Commis- 
eioners,  may  authorise  any  district  electricity  board  to  abstract 
water  from  any  river,  stream,  canal,  inland  navigation  or 
other  source,  .subject  to  such  conditions  as  may  be  specified. 
The  powers  and  duties  ats  to  the  generation  aiud  supply  of 
electricity  conferred  on  district  electricity  boards  may  be 
exei'cised  and  performed  either  by  themselves  or,  if  so  autho- 
rised by  the  Commissioners,  through  any  authorised  under- 
takers or  through  a  company  estahlished  for  the  pui'poee. 
For  the  purposes  aforesaid  a  district  electricity  board  may 
lease  their  undertaking  to  any  such  undertakers  or  company. 
If,  within  five  years  from  the  date  of  the  vesting  ot  any 
generating  station  or  main  tran.-anis.sion  line  in  a  district 
fiectncity  board  under  this  Act,  any  officer  or  servant  who 
has  beeo  regularly  employed  in  oi"  about  such  station  or  line 
proves  to  the  satisfaction  of  a  I'eferee  appointed  by  the 
Minister  of  Labour  that  he  has  sutlered  loss  of  C'mployment, 
or  diminution  of  salary,  or  wages,  otherwise  than  on  grounds 
of  misconduct,  incapacity,  or  supei'annuation,  and  the  district 
electricity  board  do  not  show  to  the  eatietactiou  of  the  referee 
that  equivalent  employment  on  the  like  conditions  as  those 
obtaining  with  respect  to  him  before  the  sadd  date  was  avail- 
able, the  district  electricity  board  shall  pa.y  him  such  com- 
pensation as  the  Minister  of  Labour  .'<hall  think  just,  including 
any  expenses  which  the  officer  or  servant  necessarily  incurs 
in  removing  to  another  locahty. 

It  shall  be  lawful  for  the  Board  of  Trade  after  consultation 
with  the  Electricity  Commissioners  at  any  time  before  the 
establishment  of  a  district  electricity  board  for  any  area,  and 
for  tw'o  years  after  the  establishment  of  any  such  board,  to 
constnact  any  works,  and  exercise  any  powers  which  a  dis- 
tiiot  electricity  board  can  exercise  under  this  Act. 

The  Treasury  may  issue  to  the  Board  of  Trade  out  of  the 
Consolidated  iiind  any  sums  not  exceeding  in  the  aggregate, 
twenty  million  pounds,  required  for  the  construction  of 
works  or  the  acquisition  of  land,  or  required  for  providing 
working  capital  for  such  works,  on  such  terms  and  conditions 
as  to  interest,  repayment,  and  otherwise  as  the  Treasury  may 
think  fit.  The  Treasury  may  borrow  money  for  the  purpose 
by  means  of  the  issue  of  Exchequer  bonds. 

At  the  expiration  of  two  years  after  the  establishment  of 
a  district  electricity  board,  or  earhei-,  any  works  and  land  ac- 
quired by  the  Board  of  Trade  shall  vest  in  that  board,  subject 
to  the  repayment  to  the  Board  of  Trade  of  advances  m 
respect  of  such  works  and  lands. 

During  the  period  between  the  passing  of  this  Act  and  the 
estabhshment  of  a  district  electricity  board  in  any  area,  any 
H'Utihori'sed  undertakers  within  the  locality  may,  and  if 
required  by  the  Commis-sioners  shall,  enter  into  arrapgements 
for  mutual  assistance  in  the  supply  of  electricity,  the 
management  and  working  of  the  undertakings,  the  provision 
of  capital  required,  &c. 

The  powers  of  the  Local  Government  Board  and  the  Secre- 
tary for  Scotland  and  the  London  County  Council  with  re- 
spect to  the  sanctioning  of  borrowing  by  local  authorities 
will  be  transferred  to  the  Electricity  Commis-sioners. 

Where  the  consent  of  the  Board  of  Trade  is  obtained  to 
the  placing  of  any  electric  line  above  ground  in  any  case, 
the  consent  of  the  local  authority  shall  not  be  requii^d,  but 
the  Board  of  Trade  before  giving  consent  shall  give  the  local 
authority  an  opportunity  oi'  being  heaj'd. 

A  district  electricity  board  oi'  any  authorised  underta.kera 
may  place  any  electric  line  below  ground  acix>ss  any  land, 
and  above  ground  a<-ross  Any  laml  other  than  land  laid  out 
ais  building  land  or  land  so  situate  that  the  placing  of  lines 
above  ground  would  aJi'e<.'t  the  amenity  of  any  dwelling  hou.se, 
an  eases  where  the  placing  of  such  lines  above  ground  is 
otherwise   lawful. 

Before  placing  any  such  line  across  any  land  the  board 
oi'  undertakers  shall  eerve  on  the  owner  and  occupier  of  the 


liaxd  notice  of  their  intention ;  if,  within  twenty-one  days, 
the  owner  and  occupier  fail  to  give  their  consent  or  attadh  to 
their  oonsttnt  stipulations  to  which  the  boa.ixi  or  the  undej- 
takers  object,  the  Board  of  Trade  may,  after  giving  all  jwrtics 
concerned  an  opportunity  ol  being  heard,  give  consent  dither 
unconditionaUy  or  subject  to  such  tenns  as  they  think  just. 

A  district  electricity  board  and  any  local  authority  autho 
rised  by  special  Act  or  by  order  to  supply  electricity  ma> 
provid*',  let  for  hiiv,  and  in  lespcct  thereof  may  oonu«icl. 
lejxur,  maintain,  and  reujovo  (but  shall  not  majiufactuiv  or 
seU)  elo<:tric  fines,  fittings,  and  appliances  for  all  puriK>seis  for 
which  electricity  can  be  used. 

The  prices  charged  by  a  district  electricity  board  for  elec^ 
tricity  shall  be  subject  to  the  approval  of  the  Electricity 
Commissioners,  and  shall  be  such  that  their  receipts  on  in- 
come account  will  be  sufficient  to  cover  their  exf>enditur<' 
on  income  account  (including  intei-est  and  sinking  fund 
charges),  with  such  margin  as  the  Coaumi.ssioners  may  allow . 

The  benefit  of  any  reduction  in  the  cost  of  electricit.v 
attributable  to  the  provisions  of  this  Act  HhaJl  enure  to  con- 
Bumei's. 

The  Commissioners  may  require  any  authorised  undertakers 
to  alter  the  type  of  cunient,  frequency,  or  pressure  employed 
in  their  undertaking,  and  this  shall  be  a  purpose  for  whicti  a. 
local  authonty  may  borrow  under  the  Electric  Lighting  .\ctH, 

Anything  which  under  the  Electric  Lighting  Acts  may  be 
effected  by  a  provisional  order  confinned  by  Parliament  ijia\' 
be  effected  by  a  special  order  made  by  the  Electricity  Ciau 
missioners  and  confirmed  by  the  Boarxi  of  Trade. 

District,  electricity  boards  and  authorised  undertakers  sljall 
furnish  to  the  Commissioners  such  accoimts,  (statistics,  aaid 
retm'us  as  they  ma.y  require. 

The  accounts  of  evei7  dj.strict  electricity  board  and  their 
officcj-s  shall  be  audited  by  auditors  apjxiinted  by  the  Com 
missioners. 

For  any  payment  or  work  the  cost  of  which  ought  to  be 
spread  over  a  term  of  years  (including  the  payment  of  in- 
terest on  money  borrowed  for  capital  exiwuditure  whilst  the 
expenditni'e  remains  unremuneraiive),  and  during  the  first 
three  years  after  the  e.stablishment  of  the  boar-d  for  the  pur- 
ix>se  of  providing  working  ca.pital,  a  dist*riot  electricity  board 
may,  with  the  oon.sent  of  the  Commissioner's,  borrow  money. 
Where  money  is  borrowed  for  the  construction  of  works  at  a 
time  when  the  cost  of  labour  or  materials  is  abnormally  high, 
regard  shall  be  had  to  that  fact  in  fixing  the  period  foi-  re- 
payment. 

The  Electricity  Commissioners  "may,  for  th«  purpose  'of 
enabling  a  district  electricity^  boai-d  to  luise  money,  authorise 
the  board  to  issue  stock  bearing  interest.  All  such  stock,  and 
interest  thereon,  shall  be  charged  on  the  undei-taking  and  all 
the  revenues  of  the  district  electricity  boaa-d. 

Any  authorised  undertakers  within  the  district,  and  any 
consumer,  or  council,  shall  have  jxjwer  to  give  financial  as- 
sistance in  any  foim  to  the  board,  but  in  the  case  of  a  council 
not  without  the  consent  of  the  I>ocaJ  Government  Board. 

Money  bonowe*!  by  a  council  for  this  purpose  shall  not  be 
reckoned  as  part  of  the  totall  debt  of  the  council  for  the 
purpose  of  any   limitation  on  borrowing. 

The  Electriiity  Commissioners- may  lend  to  a  district  elec- 
tricity boaj-d  or  any  authorised  undertakers  any  money,  not 
exceeding  in  the  aggregate  '25  milHon  pounds,  wMcih  tihe 
board  or  undertakers  ai-e  authorised  to  borrow,  if  the  C<.»m- 
niissione'rs  ai^e  satisfied  that  the  board  or  undertakers  cannot 
otherwise  raise  the  money  on  i-eaisonable  terms. 

Any  such  advances  .shall  be  issued  out  of  a  special  fund  to 
be  under  the  charge  of  the  Electricity  Commissionei-s,  and  to 
be  called  the  eJectrioity  loans  fund,  and  to  that  fund  shall  be 
carried  all  sums  received  by  the  Commissioners  on  account 
of  interest  or  of  repayment  of  the  loans  made  by  them. 

The  Commissioners  may  issue  stock,  to  be  called  electricity  ' 
stock,  bearing  interest. 

The  Electricity  Commissioners  shall  at  the  beginning  of 
each  financial  year  prepare  an  estimate  of  their  receipts  and 
expenditure  during  the  year,  and  submit  it  for  approval 
by  the  Board  of  Trade. 

The  Commissioners  shall  apportion  the  amount  by  which 
the  estimated  expenses  exceed  the  estimated  receipts  amo(ng.st 
the  several  district  electricity  boards,  in  proportion  to  their 
gross  receipts  in  the  preceding  year;  and  everj'  such  district 
board  shall  pay  to  them  as  a  contribution  towards  their 
expenses  the  sum  so  apportioned  :  Provided  that  during 
the  first  five  years  after  the  passing  of  this  Act  the  amount 
of  such  excess  shall  be  paid  out  ot  moneys  provided  by  Par- 
liament, but  such  payments  shall  be  treated  as  advances  and 
shall  be  i-epaid,  with  interest  at  such  ra.te  as  the  Treasury 
may  fix,  by  the  Commissioners  by  equal  annual  instalments 
in  the  next  three  succeeding  years. 

Section  four  of  the  Conspiracy  and  Protection  of  Property 
Act,  1875  (which  relates  to  breaches  of  contract  by  per.sons 
employed  in  the  supply  of  gas  or  water),  shall  extend  to 
persons  employed  by  a  district  electricity  board  or  by  auy 
authorised  undertakers  in  like  manner  aw  it  applies  to  persons 
mentioned  in  that  .section,  with  the  substitution  of  references 
to  electricity  for  the  references  to  gas  or  water. 

The  Electricity  Commissioners  may  hold  such  inquiries  as 
they  consider  nece.s.sary  or  desirable  for  the  purposes  of  this 
Act.  .    , 

The  Board  of  Trade  and  the  Commissioners  may  re.spectiyely . 
make  lules  in  relation  to  applications  and  other  proceedrnga 
before  them  under  this  Act. 
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A  special  order  made  under  this  Act  by  the  Comroissioiiers 
shall  not  have  any  effect  unless  and  until  confirmed  by  the 
Boaid  of  Trade.  If  objection  is  raised  by  any  person,  unless 
the  ordeS:  is  amended,  an  inquiry  shall  be  held. 

Before  any  special  order  comes  into  force  it  shall  be  kid 
before  each  House  of  Parliament  for  a  period  not  less  than 
30  days,  and  if  either  House  presents  an  address  to  His 
Majesty  agaiast  the  order  or  any  pai't  thereof  no  further 
proceedings  shall  be  taken  thereon  without  prejudice  to  the 
making  of  any  new  order. 

This  Act  shall  apply  to  Sootlaind  and  Ireland,  subjeof  to 
necessary  modifications. 

In  the  event  of  a  Ministry  of  Ways  and  Gommnnications 
being  established  by  an  Act  passed  ia  the  present  session  of 
Parhament,  all  the  powers  and  duties  of  the  Board  of  Trade 
under  this  .Act,  and  under  the  Electric  Lighting  Acts,  shall 
be  transferred  to  the  Minister  of  Wavs  and  Communications. 

The  Bill  is  published  by  H.M.  Stationer}'  Office  (Bill  72). 
Price  .3d.  net. 


CORRESPONDENCE. 


Letters  received  by  m  after  6  P.M.  ON  TUESDAT  cannot  appear  until 
the  following  week.  Correspondents  shouXd,  forward  their  communi- 
catio-ns  at  the  earliest  possible  Tnoment,  No  letter  can  he  published 
unless  we  ha'ce  the  u>rUer't  name  and  address  in  our  possession. 

Waste. 

-  Financial  men  tell  us  that  this  country  is  in  debt,  the 
currency  is  inflated,  and  to  correct  matters  the  native  re- 
sources must  be  developed,  inventions  fostered,  and  all  must 
work  wisely  and  hard.  It  seems  to  me  that  this  polioy  is 
the  inverse  of  what  is  being  followed  in  this  country  at  the 
present  time. 

There  is  a  statement  in  your  issue  of  last  week  that  the 
Canadian  Government  is  going  to  spend  $12,000,000  this 
year  in  further  electric  development  of  the  water  powers  of 
Ontario.  It  is  acknowledged  here  that  coal  resources  should 
be  conserved  and  water-power  developed,  but  as  yet  there 
seems  to  be  no  practical  policy  in  the  matter.  Eailway  elec- 
trification is  coming,  but  the  question  of  standardisation  of 
system  is  still  undecided.  In  the  meantime,  there  are  many 
good  technical  engineers  in  the  country  looking  for  work, 
or  wasting  time  in  trivialities — siirely  under  a  scientific  Gov- 
ernment these  men  would  be  used  in  investigating  these 
problems  and  in  standardising  methods  and  systems. 

Again,  the  much-debated  question  of  the  adoption  of  the 
metric  system  is  stOl  undecided  while  the  country  is  enter- 
ing the  race  for  commercial  supremacy.  In  a  question  of 
armaments,  a  matter  of  i62.0O0.0OO  for"  a  battleship  is  noth- 
ing. Possibly  the  Government  will  wake  up  one  day  to  the 
facti  that  its  aforetime  unnoticed  technical  abihty  ha,s  emi- 
grated to  those  ooun tries  where  it  is  appreciated. 

Reader. 

yhiii  e.ih,  1919. 

The  E.P.E.A.  Award. 

I  feel  sure  that  there  must  be  many  chief  engineers  of 
small  undertakings  like  my  own  who  have  froni  time  to  time 
received  niggardly  advances,  not  as  war  bonuses,  quite  in- 
adequate to  the  now  high  cost  of  Uving,  and  yet  have  re- 
frained from  joining  a  trade  or  professional  union  such  as 
the  ahove,  on  the  ground  that  it  would  be  infra  diji.  Well, 
Mr.  Editor,  with  your  inner-circle  knowledge,  can  you  or 
any  of  our  friends  tell  us  whether  this  is  a  bona-fide  award 
that  i.s  ba«_ked  by  the  Government,  or  is  it,  in  the  words  of 
the  crowd,  a  "wash-out"?  Do  some  of  the  big  stations 
participate  and  the  small  ones  not?  In  case  it  is  a  Govern- 
ment award,  what  steps  does  the  Association  take,  or  the  Gov- 
ernment, to  enforce  it?  If  it  is  not.  a  Government  award, 
would  it  not  be  better  for  the  E.P.E.A.  to  amalgamate  with 
the  E.T.U.  and  thereby  share  the  proportionate  advances  in 
wages  that  have  been  granted  to  ttiat  Union? 

I  can  heartily  endorse  the  remarks  of  Mr.  Connaught  Smith 
and  "  Nil  Desperandum."  The  E.P.E.A.  seems  to  me  to 
take  the  attitude  of  the  old  "  passive  resisters,"  who  gradu- 
ally died  out  of  existence. 

H.  A.  Hardin^;. 

Bognor  Electricity  Works,  Sussex,   May  6th,  1919. 


The   Re^settlement  of  OfiBcers. 

For  several  weeks  quite  a  number  of  letters  were  printed 
in  the  Electrical  Eeview  on  the  question  of  "  preference 
for  officers  "  by  "  Fed-Up."  "  Sapper."  &c.  The  notice  which 
is  now  displayed  in  Past  Offices  distinctly  states  "  for  officers 
and  men  of  like  standing  in  civil  life."  However,  that, 
is  not  what  I  wish  to  discuss.  Two'  months  ago  I 
made  apph'cation  under  the  scheme  for  training  in  electrical 
engineering  and  maintenance  towards  the  same.  I  wrote  the 
District!  Director  of  the  .Appointments  Department  askinp 
I  the  reason  for  the  delay,  and,  after  waiting  aU  this  time,  his 
reply  st.ates  that  the  application  is  awaiting  consideration  by 
the  Interviewing   Board. 

Now,  as  I  served  in  the  raJiks.  I  was  unfortunate  not  to 
ge+  a,  rommi==doti  Am  T  havine  to  t.ake  a  back  seat  ■whil'» 
offir>ir<    r-=<    |""^f<=r'^m:'»,   or   are   offi'^T-    k-«pt    ^^nwz    -imiUrlv 


fc«  fresh  supphes  of  led  tape?  It  is  three  months  since  I 
was  demobilised,  and  so  far  I  hairen't  drawn  a  penny,  and  I 
am  too  proud  to  draw  the  O.W.D.  of  29s.  per  week.  How 
am  I  expected  to  hve? 

.\gain,  are  employers  acting  squarely  towards  those  who 
ha,ve  retui'ned  to  civil  life,  officers  or  men?  I  have  written 
to'  several  large  electrical  undertakings  stating  my  quaJifica^ 
tions,  and  asking  if  they  would  give  me  the  chance  I  was 
desiring,  but  I  invariably  received  the  same  answer.  Ad- 
mitted that  I  want  some  training,  but  how  am  I  to  get  it 
under  such   circumstances? 

I  suggest  that  employers  soften  their  hearts  towards  the 
demobilised  soldier,  and  give  him  all  the  help  they  can,  and 
as  the  Excess  Profits  Tax  has  been  decreased  by  one-half 
they  could,  at  any  rate,  afford  to  use  that  half  pn  training 
one  or  two  who,  in  their  opinion_.  would  make  good  business 
men.  Give  them  the  chance  tor  a  few  months;  then  if 
they  have  made  no  progi'ess,  there  is  only  one  alternative. 
Offer  them  -^  living  wage.  By  that  I  don't  mean  money  for 
nothing,  as  our  friends  the  Labour  Party  are  asking,  but  I 
believe  the  labom-er  is  worthy  of  his  hire.  Would  a  director 
of  a  firm  of  electrical  engineers  employing  several  himdred 
hands  state  his  views,  please? 

son  Trying. 

May  6th,  1919. 

[We  refer  to  this  subject  in  our  leading  columns  to-day. — 
Eds.  Elec.  Rev.] 

Telephone  and  Telegraph  Line  Construction. 

With  reference  to  your  correspondent  Mr.  Barlow,  re  the 
above,  in  answer  to  my  letter  in  a  previous  issue  of  the 
Electkic.1L  PiEviEW,  I  wish  to  say  that  Mr.  Barlow  is  un- 
doubtedly coiT'ect  as  regards  the  cost,  and  present  chaxgee 
to  the  public  for- usage  of  the  wires.  It  is  expensive  laying 
telegraph  and  telephone   wnes  underground. 

The  reason  of  my  astonishment,  however,  was  more,  per- 
haps, political,  seeing  that  the  authorities  jvere  laying  or  had 
laid  miles  of  telegraph  and  telephone  wires  inland  under- 
ground. I  have  heard  some  people  remark  :  "  If  you  want 
secrecy  it  wotild  be  just  as  easy  to  "  tap  '  a  buried  wire  as 
an  overhead  wire."  This  is  not  the  ca.se.  The  imderground 
wires  would  be,  in  .special  cases,  located  by  means  of  a 
pocket  compass  and  sign  posts  with  a  cipher  or  code  direction 
on  one  side  of  it,  and  on  the  other  side  the  penalty  for 
wilful  removal  of  such  direction  post.  The  authorities  or 
owners  of  the  buried  wires  would  be  in  possession  of  the 
'■  key  "  cipher  book,  faults,  of  course,  being  tested  for  in  the 
usual  way.  as  for  submarine  cables. 

I  hope  in  time  all  telegraph  and  telephone  wires  will  be 
laid  underground,  and  it  may  perhaps  facUitaite  or  reduce 
costs  when  the  new  electric  power  schemes  now  coming  for- 
ward are  brought  about.  The  telegraph  wires  could  be  laid 
at  the  same  time ;  not  necessarily  in  the  same  trough  or  very 
near  tie  power  cables  trough. 

D.  R.  Broadbent. 

Ixmdon,  S.W.  1,  May  Wi,  1919. 


The  Election  of  the  I.E.E.  Council. 

Now  that  another  election  has  taken  place,  it  would  be 
interesting  to  know  how  many  of  the  5,O0O  corporate  mem- 
bers who  are  entitled  to  vote  have  exercised  their  right. 
From  my  own  observation,  about  nine  out  of  everj'  ten 
dropped  their  voting  papers  into  the  waste- pa  per  basket, 
and  the  reason  for  this  indifference  is  not  far  to  seek. 

There  are  approximately  1,.500  full  members  who  have  the 
right,  if  groups  of  ten  are  agreed,  to  nominate  candidates 
for  the  Council.  The  Council,  therefore,  always  nominates  a 
few  more  men  than  there  are  vacancies,  to  give  the  members 
a  choice,  knowing  that  if  it  gave  no  choice,  the  members 
would  take  the  matter  into  their  own  hands,  and  nominate 
an  opposition.  This  year,  the  Council  nominated  seven  mem- 
bers for  thi'ee  vacancies. 

^\'hen  it  comes  to  associate  member  representatives,  how- 
ever, the  Council  gives  them  no  choice  at  all,  merely 
nominating  three  men  for  three  vacancies,  knowing  that 
the  3, .500  associate  members  must  accept  its  choice,  as  they 
are  barred  from  nominating  any  opposition.  It;  is  not  sur- 
.  prising,  therefore,  to  find  that  tie  average  a.ssociate  member 
takes  no  interest  in  the  election,  and  that  there  is  a  general 
impression  among  them  that  the  Council  of  the  I.E.E.  does 
not  put  itself  out  to  study  their  intere,st-s  at  all.  and  it  i« 
only  when  it  wants  to  get  their  votes,  as  when  the  sub- 
.scriptions  were  raised,  that  any  redress  can  be  obtained 
from  the  Council  to  long-outstanding  grievances. 

In  the  past,  the  Council  could  safely  ignore  the  opinions 
f>f  the  general  members,  for  there  was  no  cohesion  among 
them,  and  they  could  not,  therefore,  take  united  action;  but 
times  are  changing  now,  and  electrical  men  especially  are 
forming  a ssciciations  of  their  own  which  contain  a  high  pro- 
portion of  I.E.E.  members.  If  action  against,  the  Council 
were  taken  by  any  of  these  groups  the  apathy  of  the  average 
iriember  when  a.  ballot  is  being  taken  is  likely  to  react  verv 
MMnously  against  the  Council,  for  it  would  not.  take  many 
himdred  members  voting  together  to  defeat  the  Council  at 
every  election,  but  the  Council  seems  to  be  blind  to  tho 
signs  of  the  times. 

If  15  st3tj=d  on  ?ood  authoritv  that  four  candidates,  t^o 
of  them  ;ir=r)i-ia*e  members,   with   vptt  strong  barkifig,   were 
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nonunat^d  for  the  Wt  electjon,  but  were  duiqiiaiilied  owing 
to  a  techni<siil  error,  whidh  oould  have  been  rectified  in  a 
tew  hours,  but.  they  were  not  notitied  till  too  late,  although 
there  was  sufiicient  titoe  between  the  receipt  of  the  nomina^ 
taons  and  the  cloainc  ilat»-i.  The  Easter  holidays  may  have 
had  something  to  do  with  the  delay,  but  the  Council  has 
oonimitted  too  many  t^nctical  blunders  in  the  past  to  make 
Its  victims  willing  to  giv«=  it  the  benefit  of  the  doubt. 

The  Council  could  Jo  n,  great  deal  to  arou&o.  interest  in 
the  Institution  by  treating  the  associate  members  as  faariv 
as  it  treats  the  members,  by  giving  them  ajchoice  of  repre 
sentatives  at  elections.  It  oould  do  thin  either  by  having 
extra  Council  nominees  for  each  grade,  or  by  giving  the 
other  corporate  members  the  same  right  to  nominate  can- 
didates as  the  present  full  members.  I  am  afraid  the  remedy 
ts  too  obvious  for  the  Council  of  the  I.E.E. 

An   Associate   Member. 

Map  Ufh,  1919. 

(We  refer  to  this  matter  lu  nur  ItNuliiig  coiuiiins.  -Ens. 
Elec.   Rev.]  

The  Field  of  the  Electrical  Contractor. 

The  excellent  article  in  your  issue  of  May  'ind,  by  Mr. 
Donald  Smeaton  Munro,  under  the  above  title,  of  course 
touches  only  the  fringe  of  what  I  venture  to  call  the  scandal 
to  which  he  reiers. 

One  of  the  points  which  it  does  not  cover  is  the  responsi- 
bility of  the  contractor  for  a  very  laa-ge  portion  of  his  wrongs, 
inasmuch  as  be,  unlike  the  members  of  "  nearly  all  othei- 
respectable  ti'nde,-^."  is  perfectly  content  to  place  his  orders 
with  the  Mann  Factor-Contractor  who  is  his  bittei-est  oi> 
ponent.  instead  of  supporting  the  fii-ms.  and  there  are  siich, 
who  confine  themselves  to  the  supply  bi-anch  of  the  business 
as  distinct  from  those  who  try  "  running  with  the  haxe  and 
hunting  with   the  hounds." 

For  years  I  fought  tie  battle  of  the  contractor  at  the 
council  table  of  the  British  Electrical  Manufacturers'  Asso 
iiiation  (out  irf  which  the  "  B.E.A.M.A."  sprang),  of  which 
I  was  one  of  the  founders;  inter  alia,  doing  my  beeti,  also, 
to  wrest  the  control  of  the  .Association  from  tie  hajids  of 
the  alien  element  who  largely  preponderated  in  it.,  and  make 
it  really  British.  Again  and  again  I  objected,  sometimes 
successfully,  to  tie  election  of  firms  who  notoriously  posed 
as  contractors,  whil.st.  in  one  case  at  least.,  also  calling  them- 
selves cons-ulting  engineers,  manufacturers,  factors,  and 
agents — all  the  lot — and  resigned  from  the  sub-committee 
which  met  the  Electrical  Contractors'  Association,  respecting 
a.  special  preferential  allowance  of  '2i  i)er  cent.,  whicli  it, 
was  suggested  should  be  given  them  by  the  manufactui-ers. 
because  a  highly  respected  contractor  then  and  there  con- 
victed a  member  of  tie  .sub-committee  of  being,  nub  rnsa, 
a  contractor. 

But  I  fear  my  time  and  energy  were  entii'ely  thrown 
awav,  for,  alt.hougi  this  incident  occurred  manv  years  ago, 
the  fiiTD  in  question,  who  hare  not.  I  believe,  yet  mended 
their  ways,  aje  stOl  largely  supported  by  wiat  I  regard  as 
the  suicidal  poicy  of  contractors  in  placing  orders  ■u'ith  them 
and  similar  establishments. 

If.  as  Mr.  Munro  justly  says.  "The  electrical  contractors 
.  -  .  are  the  infantn.'  of  the  line  .  .  .  there  is  little  wisdom 
in  turning  all  the  heavy  ordnance,  tanks,  and  aeroplanes 
of  the  electrical  army  into  instruments  for  the"  decimation 
of  their  own  infantry,"  what  can  be  said  of  the  "  infantry  " 
who  traitorously  assist  in  doing  so? 

Furthei-,  the  insane  cry  of  tie  user  for  cheapness,  and  the 
pqualJy  mad  competition  between  contractors  to  give  it,  has 
led  to  the  gradual  introduction  of  apparatus  which  will  just, 
and  only  juat.  pass  the  tests  and  fulfil  its  desired  duties, 
shading  off  into  the  absolute  dishonesty  of  alterintr  a  maker's 
c.ipacity  plate,  attached  to  an  electric  motor,  for  instance, 
to  do  as  much  as  double  its  guaranteed  h.p.  (and  overloading 
it  at  that),  with  tie  restdt  that  the  outraged  maiker  has 
been  forced,  for  bis  own  reputation's  sake,  to  take  a  hand 
in   the  deal. 

That  electrical  contracting  would  ultimately  be  taken  up  by 
plumbers,  ironruongers.  Ac  was  long  foreseen  by  the 
pioneers-  of  the  industi-y.  and  this  wOl  continue,  and  grow 
in  frequency,  until  it  is  recognised  as  a  skilled,  a  technical, 
lalhng.  and  steps  are  taken,  by  the  contractors  them.selves. 
to  render  it  irnpo.s.sible  for  any  w-ireman's  mate,  who  chooses 
to  do  so.  calling  himself  "electrical  engineer  and  contractor." 

Not  thatt  I  wish  to  "  throw  bricks  "  at  every  plumber  oi' 
ironmonger  who  does  so,  or  tar  them  all  with  the  same 
brush;  I  know  many,  and  am  glad  to  number  them  amongst 
my  supporters,  who  employ  good  electrical  men  to  run  that 
branch  of  their  business,  or  call  in  competent  firms  to  act 
as  sub-contractors,  their  methods  being  to  my  mind  quite 
legitimate. 

"In  nearly  all  other  respectahle  trades  "  business  is  strictly 
divided  into  three  divisions — ^manufacturers,  factors  (or 
wholesalers),  and  retailers— none  of  which  attempts  to  landge 
the  others. 

But  if,  in  the  electrical  trade,  the  contractor  or  retailer  la 
hard  hit.  so  also  is  the  factor  who  ha^s  to  contend  with  the 
same  prices  being  quoted  to  the  retailer  as  he  can  himself 
get  from  many  of  the  manufacturers. 

However,  tiis.  as  Kiphng  says,  "is  another  story-,"  with 
which,  unless  you  are  interested  in  it  on  some  futtire  occa- 
sion,  I   do   not    propose  to  take  up   your  space,  although   T 


think  I  oould  show  that  the  attempt  to  suppress  tie  factor 
IS  as  greatly  to  the  contractor's  deitriment  as  for  the  mamu 
facturer  to  get  at  his  customers  direct, 

r  have  a  great  objection  to  anonymity,  but.  I  have  a  groa.ter, 
and  .vou  doubtless  have  also,  to  any  attempt  to  obtain  a  free 
advertisement  out  of  the  technical  Press,  so  oon.sider  myself 
ju.^tified  in  signing  this. 

One  of  the  Pioneersi. 

Mau  ^-Ifli,  1919, 


LEGAL. 

Eraser   &.   Ch.'.lmers,   Lth. 
Mk.  Justice  Astbdry  had  before  bun  in  the  Ohancen.'  Divi- 
.sion,  last  week,  a  question  raised  by  the  liijuidator  of  this 
company,  concerning  the  prim-ipN-  t.hat  should  be  adopted  to 
determine    the    manner    uf    dis1ril>iiting    the    siu'plus    asset*  , 
(±'150.(HKJ)   that  remain  a.ltcr  pa.yuient  of  all  liabilities,     Hiai 
lx)rdshiii  decided  that  the  surj)lus  assets  should  lie  rateji.blyl 
distributed     between     the    ordinary    and    preferen<^'e    sha.re- 
holders. 

CoMPENSATio\  Claim. 
At  Bradford  County  Court,  last  Friday,  Mrs.  Jane  Kershiiw, 
widow  of  Mr.  Henry  Kershaw,  who  was  killed  by  eJeotric 
shock  last  June  at  the  works  of  Thwaites  Bros..  Ltd'.,  en- 
gineere,  Bradford,  and  three  illegitimate  children  of  Kershaw 
by  another  woman,  cla.imed  f3(X)  compensation,  Kershaw 
waks  a  power-house  attendant.  In  seeing  that  things  were 
right  before  leaving  on  a  Sunday  evening,  he.  a.ppaa-entl.\ . 
noticed  .something  wrong  with  a  switch.  Whilst  he  had  his 
head  and  shoulders  in  a.  high  tension  cubicle  there  was  a, 
flash,  all  tie  ligits  went  out.  and  half  the  cubicle  .seemed  to 
be  in  flames.  Ker.shaw  was  dead.  It  was  contended  that 
<^ven  if  the  man  did  a  foolish  act  it  was  clearly  within  the 
.scope  of  his  employment.  If  he  had  succeeded  he  would 
probaily  have  been    "  patted  on  the  back." 

Mr.  F.  G.  Smith  (for  defendants)  :  I  don't  know  abmit 
that.  If  the  poor  man  had  lived  he  would  hsve  been  in- 
stantly dismis,sed. 

Mr.  ANDRE.W  Ry.^N.  the  engineer,  said  Kershaw  haifl  no 
right  to  adjust  anything.  He  should  have  reported  anything 
\vrong  to  him   (witness). 

His  Honour  Judge  Macklin  .said  if  anybody  in  authority 
had  told  Kershaw  to  do  what  he  did. .  he  would  have  been 
liable  to  a.  charge  of  manslaughter.  As  it  was.  the  man  t(x>k 
upon  himself  to  go  right  c:)ut.side  his  employment.  He  there- 
fore gave  judgment  for  defendants,  but  in  commenting  on 
the  generosity  of  the  firm  towards  the  children  and  their 
rnnther.  he  hoped   they  would  extend  it   to  the  widow. 


jMeharey  II.  Belfast  Corporation. 
The  resident  magistrate  for  Belfast  delivered  his  considered 
judgment  in  this  test  case  (see  Elec.  Rev.,  May  9th,  p.  534) 
on  Monday.  In  giving  judgment  for  the  defendants,  the 
magistrate  sand  the  facts  were  admitted,  and  the  questioi: 
was  one  of  law.  The  defendants  only  received  two  daj's' 
notice  of  the  strike,  and  he  held  that  it  was  impossable  for 
them  in  that  time  to  procure  the  necessa.ry  labour  to  carry 
on  the  work. 

Pr'tgot  v.  Electric  &  ORDNA^•CE  .Accessories  Co  .  Ltd 
-At  the  Birmingham.  County  Court  on  the  7th  inst,.  a  Belgian 
mechanic  named  Prigot.  sued  the  defendants  for  damages  for 
wrongful  dismissal.  He  commenced  to  work  for  the  com- 
pany on  October  1.5th,  and  after  three  months  the  contract 
was  revised,  plaintiff's  engagement  being  fixed  for  the  diii-a- 
tion  of  the  war.  In  December.  1918.  he  was  told  that  he 
would  be  su.sx>ended.  Counsel  argued  t.hat  as  the  war  had 
not  ye^  come  to  a.n  end  plaintiff  wa.s  entitled  to  damages  for 
wmngful  dismissal.  For  the  defendants,  it  was  stated  that 
the  plaintiff,  upon  his  dismissal,  accepted  a  week's  wages 
in  Ueu  of  notice,  and  said  he  was  satLsfied  with  the  arrange- 
ment. This,  said  counsel.  an;ounted  to  a  mutual  discharge 
of  the  contract  whatever  it  was. 

JoDGE  Amphlett,     in     giving    judgment   for  the    plaintiff, 
awarding  £71}  damages,  said  that  the  contract  was  not  ter-  . 
minated  by  pilaantiff's  acceptance  of  a  week's  wages. 


Defective  Tramway  Track  :  Compensation  Case. 
In  the  Southwark  County  C/ourt  on  Monday.  ±'30  damages 
was  awarded  a  woman  omnibus  conductor  for  personal  in- 
juries due  to  a  colli.sion  between  her  omnibus  and  a.  va.n 
belonging  to  Hay's  W"harf.  Ltd..  who  attributed  the  accident 
to  defective  L.C.C,  tramway  lines,  .\ccording  to  the  Times 
report  the  Judge  said  that  the  London  County  Council  waa 
responsible  for  the  proper  care  of  the  tramway  lines  of  Lon- 
don, a.nd  it  was  its  duty  to  prevent  the  possibility  Of  acci- 
dents caused  by  defective  rails,  notwithstanding  the  scarcity 
of  labour  or  of  material.  He  decided  that  the  London  County 
Council  was  responsible  for  the  accident  to  the  plaintiff,  and 
he  awa.rded  her  the  amount  mentioned,  and  made  an  order 
that  the  Council  must  pay  the  costs  of  Hay's  WTiarf. 
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BUSINESS  NOTES. 


Letters  from  the  Forces. — A  Captain   in   thp    h'.A.F. 

■nriles  from  France  thanking  us  for  the  ELErxRiCAL  Review. 
which  had  been  sent  to  him  for  some  considerable  time  ;  he  adds  : — 
'  It  is  pleasant  to  see  such  an  old  friend  come  out  of  war  times 
stronger  than  ever,  both  in  circulation  and,  I  think,  technical  and 
literary  interest." 

Stocks    of    Non-Ferrous     Materials.— The    following 

particulars  are  published  of  the  stocks  (exclusive  of  old  metal  and 
scrap")  in  this  country  in  possession  of  the  Minister  of  Mimitions 
on  May  1st.  Utl9  :— 


Copper 
Spelter.  g.o.b. 
Spelter,  refined 
.\luminiuni    - 
Soft  pig  lead 
Nickel 
Antimony  regulu 


51,180  tons 

26,912  „ 

7,067  „ 

11,542  „ 

109,012  ,. 

2,567  „ 

4,461  „ 


Import   Restrictions    Removed.— The  President  of  the 

Board  of  Trade,  iifter  duly  considering  the  recommendations  of  the 
(.'onsultative  Council  on  Imports,  has  given  the  following  further 
directions  in  regard  to  the  Prohibitions  of  Import : — 

The  restrictions  on  the  importation  of  the  following  goods  are 
to  be  removed  : — 

81.  Malleable  tube  fittings. 

82.  Pressure  regulators,  lubricators,   grease  cups,  injectors  and  ejectors, 

pump  and  engine  governors,  pressure  and  vacuum  gauges. 

83.  Expansion  loints,  iron  or  brass. 
&4.  Pressed  steel  union  couplings. 

85.  Water-gauge  fittings. 

86.  Steam  traps. 

-    87.  Metallic  steam  packing. 

88.  Brass  vvire.  copper  wire,  copper-clad  wire,  phosphor  wire,  coppered 

steel    spring  wire,  tinned  mattress  wire,  wire,  leading-in  nickellcd 
copper,  steel  wire  coppered  and  flattened. 

89.  Wire  rope  sockets,  drop  forged  steel. 

90.  Copper  rods  and  steel  and  iron  wire  rods. 

91.  Antimony,  crude,  regulus,  and  sulphide. 

%.  Mathematical  instruments  and  screws  for  same. 
97.  Oil  cans. 
105.  Waste  or  scrap  rubber. 

General  licences  have  been  issued  for  the  above  articles. 
The  importation   of  the  following  articles  is  to  be  liceuscil  only 
exceptionally,  as  and  when  required  : — 

119.  Brass  rods,  tape,  and  strip ;  brass-coated  tubes,  brass  or  copper  tubes, 

and  brass  hose  clamps. 

120.  Nickel  wire. 

122.  Iron  and  steel  valves,  cocks  for  gas,  water  and  steam  and  iron  foul 

valves. 
127.  Semi-rotarv  pumps. 
,  138.  Steel  and  iron  wire,  wire  bale  ties,  and  galvanised  wire. 
133.  The  following  kinds  of  glass  and  glassware  : — 
Scientific. 
Machinery. 
Optical. 
;  Miners*  lamp  glasses  and  miners'  electric  lamps. 

The  importation  of  the  following  articles  is  to  be  restricted  as 
shown  : — 

141.  Importation  of  gun  metal,  brass  or  bronze  valves  for  gas,  water,  and 

steam  is  to  be  restricted  to  100  per  cent,  of  1916  imports. 
143.  Glassware  (including  bottles  and  jars),  other  than  scientific  glass  and 
glassware,  machinery  glass  and  glassware,  optical   glass  and  manu- 
factures thereof,   miners'   lamp  glasses  and  miners'  electric  lamps, 
I  '  are  to  be  admitted  at  the  rate  of  50  per  cent,  of  1913  imports. 

.Applications  for  special  licences  should  be  made,  as  usual,  to  the 
Department  of  Imjxirt  Restrictions,  22,  Carlisle  Place,  London, 
S.W.  I. 

.\  list  of  articles  indicating  what  is  included  under  the  heading  of  scieutilic 
glassware  is  printed  in  this  week's  issue  of  the  Board  of  Trnde  Journal. 

Housing    by     Public     Utility    Societies.— The    Local 

Government  Board  has  issued  a  small  penny  booklet  with  this  title 
showing  in  simple  terms  how  small  groups  of  people,  whether  of 
workers,  or  of  workers  acting  jointly  with  employers,  or  of  other 
individuals,  may  band  themselves  together  for  the  purpose  of  pro- 
moting housing  schemes  and  obtaining  financial  assistance  from 
the  State.  It  is  felt  that  with  the  facilities  which  the  Goveijiment 
proposes  to  give,  groups  of  people  associated  together  in  these 
societies  may  do  much  to  supplement  the  work  of  local  authorities 
and  to  hel])  towards  a  solution  of  the  housing  shortage. 

Exliibitions  of    1920.- The  British  Industries  Fair  of 

March  next  will  be  held  at  the  Crystal  Palace.  In  the  following 
summer  the  buildings  will  be  used  for  an  Imperial  War 
Exhibition. 

"Wliat  Liclied  tlie  Kaiser  ?  "—This  is  the  title  of   a 

booklet  issued  by  the  aggressive  Society  of  Electrical  Development 
(U.S.A.).  It  leads  off  by  showing  that  it  was  by  means  of 
'•  co-operation  "  that  the  "  most  efficient  hell-raising  organisation 
the  world  has  ever  seen  "  was  smashed,  and  it  is  by  '  co-operation  " 
that  the  bRl  will  be  paid.  The  Society  is  the  means  for  promoting 
electrical  co-operation  ;  the  pamphlet  teUs  us  what  it  has  done  and 
hopes  to  do  m  that  direction.  We  are  seriously  assured  that  the 
pamphlet  was  not  mea,nt  to  be  facetious. 

Reconstruction  Problems.— No.  23  of  the  series  of  Grey 

pamphlets  issued  by  the  Ministry  of  Reconstruction  is  Part  2  of 
the  consideration  of  Public  Health  questions,  and  it  deals  with 
"  The  Present  Problem  and  the  Ministry  of  Health." 

Patent  Restoration.— Mr.  W.  R.  Pilkington  has  applied 

for  the  restoration  of  Patent  No.  2,343  of  1914.  for  '  Improvements 
in  air  or  other  fluid-pressure  pumps."  Mr.  W.  B.  Good  &  Rebesi, 
Ltd.,  have  applied  for  restoration  of  Patent  No.  6.887  of  1913,  for 
■'  An  .Automatic  Morse  Recorder." 


Demobilised    Men    Entertained.— About   130  employes 

of  the  Birmingham  electric  supply  undertaking  who  have  been 
serving  with  H.M.  Forces,  and  have  already  been  demobilised,  were 
entertained  by  their  colleagues  at  a  dinner  and  concert,  last  week. 
Owing  to  the  large  number  of  guests  and  visitors,  the  dinner  was 
served  in  two  dining  halls,  presided  over  by  Mr.  R._  A.  Chattock. 
city  electrical  engineer,  and.  Mr.  E.  .1.  Jennings,  secretary, 
respectively.  During  the  evening  a  cordial  "  welcome  home  "  was, 
extended  to  the  men  by  the  Lord  Mayor  and  Mr.  Councillor  Burman 
(the  chairman  of  the  Committee").  Presentations  were  made  to 
Messrs.  'UTiituig  and  Kirby.  honorary  secretaries  to  the  War  Funds 
and  War  Relief  Organisation  of  the  department. 

Foreign   Trade. — The  April    Figuees. — The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  :— 

April,  Inc.  or  4  months,  1919. 

Imports.  191!).  dec.  Inc.  or  dec. 

£  &  £, 

Electrical  goods,  &o.  ...       132,664  +     68,019     +     147,845 

Machinery       1,094,368         +   340,211  +  2.000,943 

Exports. 
Electrical  goods,  &c.  ...       366,998         -f   221,754     -f     683.161 

Machinery       2^10,8.58         +   702,762  +  2.217,654 

International  Competition  in  Aluminium. — The  chair- 
man of  the  Aluminium  Industrie  AM.,  of  Xeuhausen.  addressing 
the  shareholders  at  the  recent  general  meeting,  is  reported  to  have 
stated  that  the  rumours  were  absolutely  without  foimdation  which 
had  been  circulated  that  the  company's  gross  profits  in  1918  were 
higher  by  £800.000  than  was  shown  in  the  accounts  for  the 
year.  Discussing  the  future  prospects  of  the  undertaking,  he 
expressed  the  opinion  that  extremely  severe  competition  was  to  he 
expected,  as  rivals  in  other  countries  had  become  considerably 
strengthened  during  the  course  of  the  w^r.  The  strength  of  the 
Neuhausen  company  lay  in  the  fact  that  the  installations  had  been 
written  down  very  considerably,  and  the  business  policy  must  con- 
tinue in  the  direction  of  keeping  the  value  of  the  installations  at 
such  a  low  level  that  the  cost  of  production  was  only  affected  to  a 
slight  extent  by  the  financial  charges  for  interest  and  redemption, 
particularly  in  regard  to  the  hydro-electric  works,  so  as  to  keep  the 
cost  of  electrical  energy  as  low  as  possible.  Moreover,  it  was 
essential  to  develop  the  works  and  provide  for  a  uniform  utilisation 
of  the  water  powers,  which  varied  according  to  the  time  of  the 
year,  and  it  was  also  unconditionally  necessary  to  take  into  account 
in  the  policy  of  proBt  distribution  the  totally  changed  political 
and  economic  conditions,  and  the  resulting  uncertainty  as  to  the 
future.  The  chairman  further  stated  that  the  principal  customer 
was  the  Krupp  Co.  i  the  installations  in  Hungary  had  been  socialised, 
but  nothing  was  known  as  to  the  situation  in  Roumania. 

Dispute    at    Rochdale. — A    correspondent    8tat«s    that 

trouble  has  arisen  at  a  Rochdale  mUl  through  the  dismissal  of  two 
employes  who  are  members  of  the  Electrical  Trades  Union,  and 
the  members  of  that  and  other  unions  consider  they  should  l)e 
reinstated.  An  ultimatum  is  to  be  presented  to  the  employers  to 
cea.se  work  if  an  amicable  settlement  is  not  reached. 

Safeguards  in  the  Workshop.— The  British  Fire  Pie- 

vention  Committee  have  decided  to  issue,  in  the  form  of  a  "  folder." 
some  useful  reminders  to  the  factory  owner,  manager  and  foreman, 
as  to  the  prevention  of  fire.  The  present  season  has  been  selected 
for  the  issue,  as  so  many  works  are  reorganising  their  establish- 
ments for  post-war  activities.  Folder  No,  1,  entitled  "  Safeguards 
in  the  Workshop."  contains  valuable  and  timely  hiuts  which  should 
be  laid  to  heart  by  those  concerned.  Copies  are  provided 
gratuitously  to  applicants  who  address  the  Registrar  of  the  Com- 
mittee in  writing  at  8.  Waterloo  Place.  Pall  Mall.  S.W.  1.  with  an 
addressed  and  stamped  envelope  enclosed. 

Catalogues  Wanted. — The  Imperial  Trade  Correspondent 

at  Victoria,  B.C..  Mr.  J.  J.  Shallcross.  P.O.  Drawer  730.  Victoria,  B.C.. 
is  getting  together  a  complete  library  of  catalogues  and  trade  litera- 
ture for  reference  by  local  importers.  British  catalogues  of 
machinery,  ^hardware  and  glassware,  electrical  appliances, 
especially  including  those  for  unit  lighting  systems  for  farmhouses 
and  other  buildings,  are  wanted. 

The  British  Vice-Consul  at  Granada  is  asking  for  British  cata- 
logues in  Spanish  for  distribution  among  Spanish  firms  in  his 
district. 

Birmingham   Commercial  Library  Opened.— The  Lord 

Mayor  (Sir  David  Brooks)  recently  opened  the  new  commer- 
cial and  technical  library  which  has  been  established  by  the 
Corporation  in  the  new  Council  House  Buildings.  The  library 
will  provide  all  Consular  and  trade  reports,  manufacturers' 
catalogues,  kc,  and  technical  and  industrial  books.  The  assistants 
will  help  inquirers  to  obtain  information,  and  as  far  as  practicable. 
questions  will  be  answered  on  the  telephone.  The  Lord  Mayor 
stated  that  while  the  general  reader  should  be  provided  for, 
adequate  facilities  should  be  made  for  the  student,  the  research 
worker,  the  scientific  man.  and  the  man  of  commerce.  Mr.  H.  C. 
Field,  President  of  the  Birmingham  Chamber  of  Commerce  (who 
ia  an  export  merchant),  insisted  that  the  fault  for  insufficient 
commercial  development  and  knowledge  lay  largely  with  the 
English  commercial  classes  themselves.  We  had  been  too  apt  to 
devote  our  attention  to  our  offices  and  factories  without  taking  a 
sufficiently  wide  outlook  on  commerce  as  a  whole,  on  possibilities 
of  development,  and  on  our  relations  with  different  countries. 
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The  Belgian  Charleroi  Works. —  The  re|)ort  of  the 
(linoctors  tit  the  Ateliers  de  Constructions  Elcctriques,  of 
Charleroi,  which  was  appzioved  at  the  general  mooting  hekl 
to\v;i,rtis  the  end  of  last  roontJi,  statod  thai,  lh«  coiupjiny 
would  l)e  ablo  ait  once  to  resume  peaec  inanulacliLros,  exix^pt- 
mg  in  th©  ca§e  of  ca.blcs,  with  a.  reduced  rate  of  pro<iuoti(«n. 
Thfi.nite,  however,  would  j'apidly  intrrease  with  the  aj"rival 
of  :new  machinery  and  the  return  of  re<overed  inachiDery, 
which  would  not  occupy  very  long.  It  nas  iio.ssil>lo  to  foresoe. 
tho  ret.urn  shortly  od"  a  laj-gc  portion  of  the  cable  factory 
mjtcbinery.  and  it  was  hoped  that  the  works  ■s\<)uld  havo 
regained  the  full  productive  capacity  Ijefore  the  oiid  of  the 
present  year.  A  number  of  new  machines  purchased  in 
.\n-ierica:.  and  the  delivery  of  which  had  begilii,  would  permit 
of  a.  mat.erial  expansion  of  the  output.  The  amipauy  wero 
prepiring  to  meet  the  extension  of  markets  which  was  in 
prospect.  Thoj  new  conditions  nf  labour  would  compel  in- 
du8t.rie.s  to  eloct.iTfy  their  equipinent  in  order  to  reduc«  the 
cost  of  labour,  and  the  Belgian  Government  had  Tinder  con- 
fiideration  the  question  of  the  conversion  of  some  railway.? 
to  electric  tniction.  The  development  of  the  n.«e.s  of  electritity 
would  be  ha.stened  on  all  hands,  and  the  demand  for  elec- 
trical plant  Wid  betoome  moi'e  coaisidciablc.  The  balanco 
.sheet,  at  tlie  end  of  1918.  resulting  from  t.lie  management  of 
the  GeiTiiiin  ."lequestration,  showed  a.  pr-ovi.sional  deficit  of 
.fifK.OflO,  hut  the  directoi-s  a/loptod  an  attitude  of  i^sei-vo  as 
to  the  a'ccur'acy  of  tlie  accounts,  which  would  only  become 
definite  when  the  compen.'ation  for  wax  damages  had  been 
HKtertained. 

Japanese  Competition. — AVriting  in  Uiiil//,  (May  issue) 
Mr.  Stanley  de  Brath,  M.Inst. C.E..  .say."?:  "National  pros- 
perity dei^ends  on  ij.itional  traide,  and  the,  vast  burdens  whici 
the  war  has  left  behind  can  be  caa-ried  only  by  an  unprece- 
dented volume  of  production  and  cheap  transport.  Already 
.Iapane.se  and  Americap  trade  has  gone  up  oy  lea.ps  and 
hounds  at  our  expense.  The  case  of  Japan  is  intei^esting. 
The  suicidal  quarrels  of  t^e  vphite  races  have  been  pure  gooil 
luck  to  the  yellow  ra<«.  Before  the  war  .Tapan  had  over- 
borrowed  to  an  extent  whici  made  hen-  sohency  dependent 
on  a  continuance  of  good  rice  seasons.  Now,  thanks  to  the 
Mood  of  gold  which  hajs  poured  over  to  tlir.  Far  Bast,  her 
<'redit  stands  higher  than  ever.  One  thing  is  <'<'rt,a,in — iJf  wo 
in  Europe  ra.ise  the  price  of  li-sTng  by  low  prmluction,  Japa.n 
and  China  will  certainly  lower  it  by  cheap  labour  and  trans- 
port,; a,nd  the  lowering  will  be  at  our  expen.=e  by  suppla,nting 
us  in  neutral  markets.  It  needs  no  prophet  to  foretell 
that  the  exhaustion  of  Eiu-ope  will  be  the  opportunity  of 
Asia;  many  .Asiatics  are  thinking  so.  Scientific  management 
is  familiar  to  .Tapan ;  it  will  purely  arise  in  China,  whose 
vast,  coal  and  iron  fields,  closed  to  Europeans  by  the  agree- 
ment between  China  and  Japan,  are  being  exploited  by  the 
cheapest  and  most  contented  labour  in  the  world.  It  is 
rapidly  becoming  so  in  India,,  whose  teeming  popula/tion  is 
almost  as  simple  in  its  mode  of  life  as  the  Chinese  cooKc. 
There  is  no  '  labour  unrest '  in  the  East." 

Exports  to  Europe. — The  Overseas  Trade   Department 

states  that  the  present  position  in  regard  to  the  control  over 
exports  to  Norway,  Sweden,  Denmark,  Holland,  and  Switzer- 
land is  as 'follows:  — 

1.  Goods  on  sections  A,  B,  and  D  of  the  list  of  prohibited 
exports  can  only  be  exported  provided  a  licence  is  first  ob- 
tained from  the  Export  Licence  Department,  4,  Central 
Buildings.  West,minster,  S.W.  1. 

2.  Goods  on  the  list  of  "  free  "  exports  may  be  exported 
without  any  formality  whatever. 

3.  Goods  on  section  C  of  prohibited  exjxH-ts  (other  than 
such  goods  ais  appear  on  section  D)  may  be  shipped  (not 
posted)  witliout  licence  provided  the  following  conditions  aire 
observed  ; — 

in)  Norway  avp  Sweden. — Individual  jjuarantws  in  rpsppct  of  PTporli;  -irp 
no  longer  requin-H  provided  the  goods  are  ronsigncd  lo  ttie  appi-opnate 
Import  Assorialion  on  account  of  the  .u  tua!  ronsignee.  Should  the  con- 
signee   declare  that    the    Import    Association    will    not    accept    consignn 


goods 


Ihe 


uld  hf  consigned  to  the  Inter-Allied  Trade  Committee  at  Chri' 
riania  o,-  Stockholm,  as  the  case  may  tie,  on  account  of  the  actual  consignee. 
This  method  of  consignment  must  also  be  adopted  in  the  case  of  goods  which 
<re  not  consignable  to  any  import  association.  In  order  that  the  method  ol 
consignment  may  he  checked,  an  arrangement  has  been  made  wherebv  shippers 
are  to  forward  the  Customs  Shipping  Bills  or  specifications  (whichever  aie 
required  under  Customs  regulations)  to  the  Export  Licence  Department.  4 
Central  Buildings.  Westminster,  S.W.I  (in  envelopes  marked  "  Shipping 
Section  ")  for  approval.  Should  the  exporter  actually  have  rerei\ed  .1 
guarantee  against  re-export  in  respect  of  the  transaction,  it  should  \-f  (or- 
warded  with  the  shipping  hill  or  specification,  and  if  the  guarantee  h.is 
previously  been  sent  to  the  Export  Licence  Department  the  reference  number 
papers  should  be  furnished.  The  shipping  hills,  or  specifirn- 
-  ended  if  necessary  and  returned  to  the  shippers  stamped 
■  '  I  of^  approved  shipping  bills  or  specifications, 
"  IS    without    any    form    of    guaranlef. 

This  procedure    will    not    appiv   to 
isued     or    which     may     hereafter     he 


of    the 

lions    will    be 

".approved."     Upon   the  produ 

shipment    will    be    allowed    bv    H.M.  Cu 

subject    to    the    usual    Customs    forn 

any  -  licences    which    have    already 

issued,  in    special   cases. 

Should  exporters  prefer,  they  may  forward  to  the  F.xport  Licenr*  beparl- 
ment  a  duplicate  of  the  usual  advice  sent  to  their  shipping  agents  in  lieu 
of  a  shipping  bill  or  speeification.  The  advice  will  then  he  stamped  and 
returned  tn  them  lor  lo  their  shipping  .igents  if  requested!  for  production  1., 
the  Customs  with  tlje  usual  shioping  bill  or  specification  Dorumfnts  ;„t. 
dres.sed  to  ths  Shipping  Branch  ol  the  Export  I.icj-nce  Departmenl  w,ll  be 
dealt    with    at    once    and   dispatched   to    ejcporters    b\     return    post 

.(M  DI^>M«RK.— The  goodf  should  b^  consigned  direct  to  the  consignee  pro 
vided  certificate  from  the  Danish  Chamber  of  Manufacturers  or  Danish  Me^. 
eiiant  Guild  is  produced  to  His  Majestv's  Customs  at  the  time  of  shipmen' 
Stiould.the  consignee  declare  that  the  Chamber  or  Guild  rehise  to  issue  'he 
necessary  certificate,*  shipment  will  be  allowed  without  eertificate.  if  the 
good.s  are  consigned  'o  (he  Inter-AlHed  Tr.ide  Committee  v  CopenhajeD  r.- 
•Vj^ount-'of   the  actual   consignee. 

.  ,V>  HoLLW:?, -^V  O  T  certificate*  aj»  no  longe'  required.  b'Jt  £r<vj-  're':" 
be    consigne,!    tc    th«    .VetherJands    0\  ersaa    Trust  on    account    ol  '  Ihr.    3c<-ja' 


consignee.  Should  the  consignee  declare  that  the  N.O.T. 
consignment,*  .shipment  will  be  allowcl  provided  the  Roods 
the    Inter-Allied    Trade    Comtnillee    at    The    Hague    on    accoli 


will    not    accept 
nl   ol    tile    actu.il 


(d)  SwirzKKLANU  — S.S.S.  ccrtificaloi  arc  no  longer  required,  but  goods 
must  be  consigneil  to  the  Sociili  Suisw  de  Surveillance  Economique.  on 
accuuiyt  of  the  actual  consignee.  Should  the  cotwignoi^  declare  that  the 
S.S.S.  will  not  accept  conaignnient*,  shipment  will  be  allowed  if  the  goods 
are  consigned  10  the  I^ritish  Legation  at  Hernc  on  actount  of  the  actii.il 
consignee. t 

i.  For  oonsigninents  {a)  for  tvhe  personal  uee  of  the  con 
.signee,  (fc)  for  tr.adc  pmposes  of  not,  more  than  £5  in  value, 
or  (c)  to  be  exported  by  i>arc<il  post,  it  is  proposed  to  (xxntinue 
to  issue  export  licences  in  order  to  obviate  consignment 
difficulties.  These  licences  will  be  issued  with  the  utmost, 
oxpedititm. 

.5.  Whore  licences  are  already  held  by  exporters  in  respect 
of  goods  whioh  under  the  above  regulations  may  now  be 
exported  without  licenoe,  .the  following  points  should  bo 
noted  ;  — 

NoRu.iv  AND  .SwEDEK.— Shipment  will  be  permitted  under  the  liceiiies  with 
out   the  production  of  approved   shipping   bills— I'idc  3   (a). 

Denm.ikk.— Shipment  will  be  pBrmitlcd  under  the  licences  without  the  pu.. 
iliicrion  of  guarantees — Vide   3  (b), 

lIuLLANn  ANn  SwiTZl'jRLAND.— Shipment  will  be  permitted  under  the  licences 
without  the  production  of  N.O.T.  or  S.S.S.  cerlilicates.  even  though  the  pro. 
duciion  of  such  certificates  to  H.M.  Customs  ni.iy  be  stipulated  in   the  licejices 

I'idc   3    (0   and    (d). 

6.  N.O.T.  and  S.S.S.  cerlifica.tes  which  und<ir  (ho  new 
rogiilntions  are  not  now  j-etjuirtSd  shoiuld  be  handed  to  H.M. 
C'liistoms  for  disposal  at  the  time  of  shipment. 

•  It  is  suggested  that  before  any  consignments  are  dit)patche<l,  exporters 
should  ascertain  by  reference  to  the  consignee  whether  the  Import  Associa. 
tioii    will   accept  consignment. 

t  The  Inter-Allied  Trade  Committee  or  the  British  Legation  at  Heme,  as 
the  case  may  be,  will  endorse  the  bills  of  lading  (without  nny  financial  lia- 
bility)  "11    receipt  of   satisfactory  guarantees   from    the   importer. 

The  Banks  of  the  Rhine.— The  Board  of   Trade  have 

ext<;nded  their  Gomiii]  l.i.rcnre  a,uthotisiug.  ou  oertjiin  'con- 
ditions, the  supply  ril  goods  to  the  territories  on  the. 
left  bank  of  the  Khinc  in  the  oocupa,tion  of  the 
.\rinies  of  the  As.sociated  Governments,  so  as  to  cover, 
on  the  sa|ne  conditions,  thei  supply  of  goods  to  the  ownipied 
districts  on  the  right  bank.  As  regards  both  banks  of  the 
Rhine,  applications  should  be  made  to  the  Export  Licence, 
D©pai-t,raent,  4,  C/cntral  Buildings,  Westminster,  S.W.I,  in 
respect  of  goods  remaining  on  Sections  "  A  "  or  "  B  "  of  the 
Prohibited  List  which  it  is  desired  to  dispatch  to  the  ocoii- 
jiied  areas  (including  Luxembourg).  Goods  on  Sediion  "  C  " 
of  the  Prohibited  Li.st,  do  not  now  require  a  licence,  for  ex- 
)iort  to  the  above-mentioned  territory,  provided,  in  the  cs'se 
111  shipment  via  Holland,  they  aro  fir.st.  consitrned  to  the 
Sl.a,i)dard  Bank  of  South  Africa,  Rotterdaan.  Ooofis  on  the^ 
"  free  "  list  may  continue  to  be  exported  free  of  all  restric- 
tions. No  imixirt  permit  from  the  anthiMrities  in  the  Oct  ii pied 
areas  is  now  nece.s,sary. 

Export  Prohibitions. — The  London   (lazi'lie  for  May  'Jth 

contains  a  further  list  of  alterations  m  exjiort  prohibitions. 

Catalogues  and  Lists. — Messrs.  GEt)RGE  Kent,  Ltd., 

199-201,  High  Holborn,  London,  W.C.— Twenty-four-page  fully 
illustrated  catalogue  (Section  8)  of  steam  meters.  The  contonts 
include  a  general  description  of  the  apparatus  ;  the  two  forms  of 
orifice  fittings  (fixed  and  variable)  are  shown  by  means  of  excellent 
diagrams.  Other  information  relates  to  the  rate  of  flow  indi- 
cator ;  the  diagram  steam  flow  recorder  ;  the  planimeter,  which  is 
described,  and  the  counter  and  diagram  steam  flow  recorders.  A 
looae  sheet  of  prices  and  shipping;  weights  is  giyen. 

The  Herbert  Frood  Co.,  Ltd.,  .Sovereign  Mills,  Chapel-en-le- 
Frith. — An  eight-sheet   "Personal    Message"   explains   the  firm's » 
business  in  the  production  of  "  Ferodo  "  friction  linings  for  clutch, 
brake,  and  other  duty.     The  illustrations  include  one   showing  the' 
research  laboratory  and  testing  department, 

"  Kasy-Fix  "  Fittings  Co.,  ti6,  Victoria  Street,  London,  S.W.  1. 
— Advance  illustrated  descriptive  leaflet  of  the.  ''  Fasy-Fix  "  conduit 
fittings. 

Messrs.  J.  &  E,  Dai,ton&  Co.,  Ltd.,  .Ubion  Emery  Works,  New 
Mills,  near  Stockport, — Circular  describing  their  solid  woven  endless 
polishing  bands,  for  use  on  Tiinisher  or  other  polishing  machines. 

The  Mirrlees-Watson  Co.,  Ltd.,  Scotland  Street,  Glasgow. — 
Illustrated  descriptive  circular  No.  C  1,000,  relating  to  the  Mirrlees 
tube  cleaning  apparatus  for  surface  condensers. 

Messrs.  Hiofjs  Bros..  Sand  Pits,  Birmingham. — Stock  lists  of 
shunt-wound  interjiole  motors,  1 10  volts,  230  volts  and  460  volts. 
-  Messrs.    Griffiths  '  Bros.  A:   Co.,    London,   Ltd. —Specimens 
of  "  .Shaydolite',' for.  colouring  or  frosting  electric  large  bulbs  by 
immersion. 

Book  Notices. — Bureau  of  Standards.     Radio  Pamphlet 

No.  40.  "  The  Principles  Underlying  Radio-Communication." 
Washington  :  Government  Printing  Office.     Price  .55  cents. 

"  Mtxlern  Electrical  Engineering."  lu  six  volumes.  Edited  by 
I'rof.  Magnus  Maclean.  London  :  Gresham  Publishing  Co.  Price.. 
1 2s.  fid.  eaci  net. 

The  eighth  number  of  the  .Innrnnl  of  the  British  Scieure  Guild, 
cont,nining  a,  report  on  Industrial  Research  and  the  Supply  of 
Tra,iued  Scientific  AVorkers.  particidars  of  the  British  Scientific 
Products  Exhibition,  1918.  •tc.  may  be  obtained  on  application  to 
the  Secretary,  British  Science  Guild,  199,  Piccadilly,  W,"l,  price (ii  ! 
per  copy. 

New  French  Company. — A  new  company  has  lately  been 

formed  in  Paris  with  a  capital  of  £5.600.  and  the  title  La  Sooi^ 
Chaiiffage  Electrlque  Domestique  et  Industrie!  (C.E.D.L),  to  manu- 
facture electric  heating  and  cooking  ajiparatu.?. 
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Trade  Announcements. — Mr.  L.  G.  Hawkins  has  severed 

his  connection  with  the  Hotpoint  Electric  Heating-  Co.,  and  estab- 
lished an  electric  appliance  business  as  L.  G.  Hawkins  &  Co.,  at 
116.  Charing-  Cross  Eoad,  London.  W.C.  2.  The  firm  will  control 
the  business  in  the  "  Unirersal "  electrical  appliances  in  the  British 
Isles  and  on  the  Continent.  They  have  been  appointed  European 
representatives  for  the  Geyser  Electric  Co.  Oaundry  machines)  ;  the 
Ramey  Man-ofacturing-  Co.  (Inc.)  'Simplex"  and  "New  Pacific  ' 
vacuum  cleaners:  the  Empire  Transformer  Co.  (Inc.)  Bell  traus- 
foi-mers.  The  Oriental  Tube  Co.,  Ltd.,  of  West  Bromwieh,  have 
appointed  the  firm  to  be  their  sole  representatives  for  electric  con- 
duits. \c.,  in  the  British  Isles.  Mr.  L.  G.  Hawkins  and  Mr.  E.  P. 
Bennett  will  shortly  be  visiting  Continental  countries,  as  they 
announce  in  our  advertising  pages  to-day,  and  are  open  to  under- 
take business  negotiations. 

With  reference  to  the  negotiations  that  were  in  progress  for 
amalgamating  the  interests  of  four  battery  firms,  it  is  announced 
in  our  advertising  pages  that  as  no  agreement  has  been  arrived  at 
the  negotiations  have  been  broken  off.  and  the  respective  companies 
will  continue  to  carry  on  their  businesses  indeijendently. 

.Mr.  \V.  P.  Durtnall  informs  us  that  though  the  works  at  .Teumont, 
in  France,  were  thoroughly  smashed  up  by  the  Germans,  in  about 
six  months  the  "  Paragon  "  machinery,  for  which  Capt.  Lucien 
Failon  is  representative,  will  be  available  for  France  and  the 
French  Colonies.  Arrangements  had  been  completed  just  before 
the  war  for  this  purpose,  and  similar  plans  are  pending  for  the 
T''nite<l  States,  in  connection  with  Mr.  DurtnalVs  inventions  for 
marine  propulsion  and  railway  traction. 

Messrs.  Ferguson  ,.t  MLACCHLiNE  have  commenced  business 
as  electrical  engineers,  at  91,  Drygate  Street,  Larkhall,  HamUton. 

.Messrs.  Dorm.^n  A:  Smith,  Ltd.,  of  Manchester,  have  appointed 
Messrs.  Andrews  A;  Co..  40,  West  Campbell  Street,  Glasgow,  as  their 
representatives  for  Scotland. 

Customers  of  the  '  Z '"  Electric  Lamp  Majjufacturlng  Co., 
Ltd.,  are  asked  to  take  note  that  the  Bristol  telephone  number  of 
the  company  has  recently  been  altered  to  "  Bristol  4273." 

The  Hart  AccciirLATOB  Co.,  Ltd..  has  removed  its  Man- 
chester branch  oflice  to  larger  premises  at  4,  Victoria  Bridge. 
Manchester. 

^     Mr.  Geo.  H.  Rattle,  electrician,  having  been  released   from 
Government  inspection  work   with  the   Air   Force,  has  reopened 
,  Ijusiness  at  Station  Road,  Oxted,  Surrey. 

Messrs.  Webu  &  Co..  of  Birmingham,  have  taken  premises  at 
Stourjiort,  for  the  establishment  of  electrical  engineering  works. 
•  Messrs.   Speedy    .ii:  EvNox  have  removed  to  22,  Essex  Street. 
Strand.  London.  W.C.  2.     Their  telephone  number  is  unchanged. 

Mr.  R.  A.  Giffen,  electrical  engineer  and  contractor,  of 
Clii-quer  Street,  St.  Albans,  has  (owing  to  expansion  of  business) 
taken  into  partnership  Mr.  L.  G.  Hosier,  of  the  same  city.  The 
business  -will  be  carried  on  as  heretofore  at  the  same  address,  under 
the  style  of  Giffen  &  Hosier. 

Agencies  in  Russia. — H.M.  Consul-(^eneral  at  Gothen- 
burg reports  that  a  firm  of  agents  in  that  city  desire  to  obtain 
aifencies  in  Russia  for  United  Kingdom  manufacturers  and 
exporters  of  electrical  supplies  and  materials,  central  heating 
fittings,  steel  pens,  &c.  (Reference  No.  877,)— .B"»/-rf  of  i  Trade 
Jiiuniiif. 

Wages   of  Women  Cable   Makers.— The   Times  states 

that  women  and  girls  employed  in  the  cable-making  trade, 
including  the  electrical  section,  are  under  an  award  of  a  court  of 
.  arbitration  to  receive  an  advance  in  wages  of  os.  and  2s.  Gd. 
respectively,  provided  the  total  advances  over  pre-war  rates  shall 
not  exceed  20s.  and  10s. 

Australian    Copper    Mines    Close   Down.— The    Tunes 

learns  that  private  advices  have  been  received  to  the  effect  that  all 
the  copper  mines  and  smelters  of  Australia,  except  the  Mount 
Morgan  and  Mount  Lyell,  have  been  closed  down  as  the  result  of 
the  enormous  stocks  of  metal  which  are  held  and  the  comparatively 
small  consumption  of  the  metal  since  the  Armistice  was  signed. 
Certam  proposals  were  made  to  the  British  Government  on  behalf 
of  the  producers  with  a  view  to  enabling  the  mines  to  continue 
working.  Irat  they  having  been  rejected  the  mines  have  suspended 
operations. 

The  Mflhmnte  Age  for  March  14th  contains  an  article  in  which 
it  is  stated  that  the  huge  accumulated  war  stocks  of  metals  abroad 
were  making  the  immediate  sale  of  Australian  metals  a  difficult 
matter.  The  .\cting  Prime  Minister,  in  the  course  of  a  statement 
on  the  position,  said  that  there  was  a  restriction  on  the  export  of 
base  minerals  and  ores,  the  chief  reason  being  found  in  the  policy 
of  the  Commonwealth  Government,  which  was  to  have  all 
minerals  and  ores,  as  far  as  possible,  refined  within  the  Common- 
wealth. There  could  be  no  two  opinions  regarding  the  soundness 
of  this  policy.  Encouraged  by  the  Government,  vast  development 
had  occurred  during  the  war,  and  several  branches  of  the  industry 
had  been  preserved  and  stabilised.  Copper  works  had  been 
extended  and  new  plants  installed,  the  capacity  of  which  was 
ample  to  smelt  and  refine  all  copper  material  produced  in  the 
Commonwealth.  The  largest  silver-lead  smelting  works  and 
refinery  in  the  world  was  now  possessed  by  Australia  at  Port 
Pirie,  the  output  being  150,000  tons  of  pig-lead  per  annum,  and 
5,000,000  to  6,000,000  oz.  of  silver.  The  electrolytic  zinc  works 
in  Tasmania  were  being  extended,  and  when  complete  the  capital 
involved  in  the  scheme  would  approximate  £2,000,000. 

Mr,  Watt  stated  that  the  restrictions  necessarOy  imposed  on  the 
export  of  raw  copper  had  nothing  whatever  to  do  with  the  existing 


difiioulties.  If  the  embai-go  w  ere  lifted,  no  relief  would  be  given 
in  present  circumstances.  Until  the  stocks  of  copper  and  other 
non-ferrous  metals  that  had  accumulated  during  the  war  had  been 
absorbed  in  peaceful  arts  and  manufactures,  there  was  no  possi- 
bility of  finding  profitable  markets.  Stocks  of  copper  material 
held  by  the  British  Government  in  various  parts  of  the  world 
represented  in  value  .£30,000,000  and  the  United  States  Govetn- 
ment  had  also  vast  accumulations.  America  had  been  unloading 
its  copper  on  the  market  for  some  little  time,  and  these  forced 
sales  were  the  cause  of  the  depression  in  price  and  diificulty  of 
disposal.  There  were  many  thousands  of  pounds'  worth  of  mined 
copper  in  Australia.  The  Imperial  Government  had  a  stock  of 
refined  copper  there  of  approximately  20,0(i0  tons,  which  had  cost 
it  about  £l20  a  ton,  including  interest  and  other  charges,,  and 
instructions  were  recently  received  to  cease  shipments  until  further 
advised.  In  addition  to  copper,  there  would  be  in  Australia  by  the 
end  of  March  80.000  tons  of  pig-lead  and  500,000  tons  of  zinc 
concentrates  stored  and  paid  for  by  the  British  Government.  The 
total  value  of  metals  and  concentrates  paid  for  by  the  Imperial 
authorities  and  stUl  in  Australia  represented  no  less  a  sum  than 
£7,000,000.  The  Commonwealth  Government  was  ad-vised  that 
this  condition  of  affairs  was  transitory,  and  that  as  soon  as  the  war 
stocks  had  been  consumed,  sound  markets  would  be  found.  The 
Goverment  had  already  gone  a  long  way  to  assist  the  copper 
producers. 

Dissolutions  and  Liquidations.— George  Schiiltz  axd 

Co.,  Ltd.,  10,  Arthur  Street, London,  E.C. — The  creditors  interested 
herein  met.  on  9th  inst.,  at  the  offices  of  Messrs.  W.  A.  Scott  ,.t  Co.. 
C.A..  50.  Cannon  Street.  E.C.  *  The  shareholders  of  the  company 
had  pre-viously  passed  an  extraordinary  resolution  to  the  effect  that 
it  had  been  proved  to  theii-  satisfaction  that  the  concern  could  not. 
by  reason  of  its  liabilities,  continue  its  business,  and  that  it  was 
ad-visable  to  -wind  up  voluntarily.  The  shareholders  also  passed  a 
resolution  appointing  Mr.  W.  A.  Scott  to  act  as  liquidator.  The 
liquidator  submitted  a  statement  of  affairs,  which  disclosed  ranking 
liabilities  of  £9.203,  all  of  which  were  due  to  unsecured  creditors. 
The  assets  were  set  down  at  £4,411,  from  which  had  to  be  deducttd 
.£38  for  preference  claims,  leaving  net  assets  of  £4,373,  or  a 
deficiency  of  £4,830.  The  assets  included  patents,  £1,124,  and 
good-will,  £3.000.  The  issued  share  capital  of  the  compaiy  was 
.£4.210,  and  as  regarded  the  contributories  there  was  a  deficienc\ 
of  £9,040.  .Vt  a  forced  realisation  it  was  estimated  that  the 
assets  would  produce  £7S7.  At  a  forced  realisation  the  patents 
were  valued  at  £50,  while  the  goodwill  was  written  off.  The 
company  was  registered  on  July  2;ith.  1912.  with  a  nominal 
capital  of  .£7,000,  divided  into  40o  ordinary  shares  of  £5  each  and 
1,000  preference  shares  of  £5  each.  In  all,  722  ordinary  shares 
and  120  preference  shares  had  been  issued.  In  addition  to  the 
assets  sho-wn,  the  company  had  a  claim  against  another  concern  in 
respect  of  loss  of  profits  due  to  a  contract  not  being  carried  out . 
There  was  also  a  claim  of  £6,7S2  against  another  company.  That 
amount  would  form  a  counter-claim  against  a  claim  which  might 
he  made  against  the  company.  The  liquidator  stated  that  at  the 
outbreak  of  the  war  the  son  of  the  managing  director  of  the  com- 
pany was  acting  in  Manchester  as  agent  for  a  firm  which  was  said 
to  have  its  headquarters  in  Cologne.  The  son  joined  the  Array 
and  he  entered  into  an  agreement  with  the  company  to  carry  on 
the  business.  The  company  continued  the  business,  but  a  loss  was 
made,  and,  finally,  a  controller  was  appointed  by  the  Board  of 
Trade,  on  the  ground  that  the  Manchester  business  was  an  enemy 
concern.  The  company  resisted  that  claim,  but  the  assets  at 
■  Manchester  were  disposed  of.  The  company  claimed  that  they 
were  entitled  to  be  indemnified  against  loss  in  that  direction  by 
the  firm  in  Cologne.  After  some  discussion,  the  liquidator  said 
he  would  resign  if  it  was  the  wish  of  the  creditors,  and  it  was 
agreed  that  an  application  should  be  made  to  the  Court  for  the 
appointment  of  Mr.  D.  F.  Basden,  C.A..  as  liquidator.  The  creditors 
are  as  follows  : — 

Interlock  Metal  Hose  Co.  ..    i"i2        Hill,  W.  C.     ^ i'73 

Hughes  Johnson  Stampings,  Ltd.       57        Directors' Pees  ..        ..  A 

Stewarts  &  Lloyds,  Ltd 70        Scott,  D.  H.     ....        ..  i3 

Boardof  Trade  |Royalty.\ccountl       12        Scott,  G.  L 'M^ 

WiUiam  Da-n-son  &  Sons,  Ltd.     ..       14        Manchester  Corporation     ..  3« 

Scott,  W.  A.,  &  Co 17        Board  of  Trade  ..        ..      5,Mt; 

Mackie  &  Watts      " 70       Public  Trustee  . .        . .      2.306 

Westinghouse  Electric  Co>.  Ltd.  —  Winding-up  volun- 
tarily. Liquidator.  Mr.  A.  E.  Scanes.  Meeting  of  creditors. 
-May  20th.  at  2,  Norfolk  Street.  Strand,  W.C. 

CRAiip's  Patent  Reversible  Turbine,  Ltd.— Winding-up 
vohmtarily.  Liquidator.  Mr.  F.  W.  Steel,  5,  Copthall  Buildings. 
London.  E.C.  Meeting  of  cretlitors,  May  22nd.  Claims  to  be  sent 
to  the  liquidator  by  May  21st. 

MoxoMETEft  Mancfacturing  Co.,  Ltd.— Meeting,  June  11th, 
at  26,  Corporation  Street,  Birmingham,  to  hear  an  account  of  the 
winding-up  from  the  liquidators  (Messrs,  H.  T.  Ledsam  and 
G.  G.  Poppleton). 

Troughton  k.  YocNG.  electrical  and  general  engineers.  Park 
Mansions  Arcade.  Knightsbridge,  London,  S.W. — Messrs.  J.  A. 
Troughton  and  H.  T.  Toung  dissolved  partnership  in  July,  191S. 
by  effluxion  of  time.  Mr.  H.  T.  Toung  will  attend  to  debts  and 
continue  the  business  imder  the  ,8ame  style  and  at  the'  same 
address. 

Surplus  Government   Property.— It  is  announced  that 

in  order  to  interest  export  houses  in  the  sale  abroad  of  surplus 
Government  property  and  to  deal  readily  and  on  the  spot  with 
inquiries  from  such  firms  a  city  branch  of  the  Surplus  Govern- 
ment Propertv  Disposals  Board  has  been  set  up  under  the  direction 
of  Sir  Sydney' Henu,  K.B.E.,  at  Holland  House.  32,  Bury  Street.  E.C. 
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Resumption  of  Trade  Between  Japan  and  Germany. — 

Acoordint;  to  the  Bale  An:ei<i,r,  a  Japanese  Commission,  repre- 
senting- the  foreign  trade  of  their  country,  recently  left  Tokio  for 
Italy,  charged  with  the  duty  of  making  a  trade  compact  with 
Auatria,  Hungary  and  Germany,  Reuter's  cornspondent  informs 
ua  that  the  Japanese  will  send  finished  poods  and  raw  materials, 
principally  copper,  to  Germany.  Regarding  copper,  the  question 
of  the  German  contract*  iu  America  is  again  becoming  acute, 
Japan  expects  to  receive  in  return  from  Germany  chemicals  and 
electrical  foods,  tirsterreu-hisvlie  Chemiker-Hfitliiiii,  March  l,ith, 
1919. 

Bankruptcy    Proceedings.— W.  .1.  McCoiiBK,   tramway 

manager.  Berkeley  House,  Princes  Avenue,  Kiugston-upon-Hull. 
Receiving  order  made  May  .'ith.  on  debtor's  own  petition.  Fir.st 
meeting.  May  22nd  ;  public  examination.  June  llith  ;  both  at  Hull. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Year's  Working. — At  the  last  meeting  of 

the  T.C..  it  was  reported  that  there  would  be  a  loss  on  the  year's 
working  of  the  department  of  about  £1.698.  and  that  it  would 
probably  be  necessary  to  increase  the  charges  for  electricity.  It 
was  intimated  that  there  was  a  probability  that  the  application  for 
borrowing  powers  for  electricity  extensions  would  not  lie  successful. 
and  that  a  new  super-power  station  would  possibly  be  erected  at 
Preston,  on  the  banks  of  the  Ribble.  in  the  near  future,  and  that 
the  winter  of  1921-2  might  see  the  distribution  of  electricity  in 
bulk  under  a  national  scheme,  the  .area  supplied  extending  from 
Preston  to  Bacup.  with  Accrington,  as  a  distributing  centre. 

Australia. —  E.L.     Schemes. —  Wagga    (N.S.W.)     has 

instructed  Mr.  Vormester,  of  Albury,  to  prepare  plane  and  specifica- 
tions for  the  town  electric  supply  scheme,  which,  it  is  estimated, 
will  cost  £SO.OO0.  When  approved  tenders  will  be  invited  in 
England  and  Australia  for  the  supply  of  plant.  Blacktown 
(N.S.W.)  Shire  Council  is  considering  the  question  of  installing 
electricity  in  the  shire. 

It  is  proposed  to  supply  electricity  to  the  Goswells  district 
(W.A.),  which  includes  Waddington,  Kenwick,  and  part  of 
Cannington,  from  the  City  of  Perth  (VV,A.)  electricity  supply. 
The  Perth  City  Council  has  arranged  to  give  a  supply  of  electricity 
to  the  Queen's  Park  district,  which  embraces  Welshpool. 
Cannington.  and  the  frontage  to  the  Canning  River,  a  distance  of 
about  10  miles.  The  initiation  of  the  scheme  was  delayed  owing 
to  the  war. 

Bath. —  Prick      Increase. —  The    E.G.    recommends 

increased  charges  for  lighting  and  power,  as  follows  : — Private 
lighting,  lid.  per  unit,  additional  to  the  present  prices  :  power  and 
heating.  2-id.  per  unit,  subject  to  discount. 

LOAX. — The  Committee  is  applying  to  the  L.G.B.  for  powers  to 
borrow  £2..52S  for  new  mains. 

Bolton.  —  Loan     Sanction.  —  The    Corporation     ha.s 

received  the  sanction  of  the  L.G.B.  to  the  borrowing  of  .tlT.OOu. 
and  £.5.000  for  prospective  expenditure  on  electricity  mains  ami 
Mib-stations  respectively. 

Bournemouth. — Electrk  it  v  Charges. — The  Electricity 

Supply  Co.  has  communicated  with  the  Council,  giving  six  months' 
notice  to  terminate  the  agreement  of  .January,  1914. 

Brandon   (Durham).— E.L.  Sche.me.— The  r.D.C.  lias 

deciiled  to  apply  for  liorrowing  powers  for  lighting  the  whole 
district  with  electricity,  and  also  for  authority  to  supply  energy  to 
|)rivate  eon.sumers. 

Brentwood. — Proposed    E.L.    Scheme.  —The    I'.D.C. 

has  passed  a  resolution  to  the  effect  that  an  E.L.  scheme 
would  be  favourably  considered,  and  support  given  to  an  approved 
company,  and  expert  advice  is  to  be  obtained  and  the  result  reported 
to  a  public  meeting. 

Bridlington.— Price    Revision. — The   T.C.   has   raised 

the  charges  for  electricity  for  power  as  under  :— Pir.st  2.50  units  per 
quarter.  2id.  :  2.50  to  .500,  2d.  :  5o0  to  l.ooo.  l^d.  ;  beyond.  IJd. 

Burnley. — Proposed  New  Works. — The  Jown  Council 

has  confirmed  the  .action  of  the  Electricity  Committee  in  instructing 
Jlr.  E.  M.  Lacy,  consulting  engineer,  to  advise  as  to  the  advisa- 
bility ol  proceeding  with  extensions  to  the  electricity  undertaking 
c.n  the  present  site,  or  alternatively  as  to  the  erection  of  a  new 
generating  station  on  a  more  suitable  site,  at  a  fee  of  200  guineas, 
plus  expenses. 

Proposed  Loan.— The  Committee  has  decided  to  apply  to  the 
L.G.B.  for  sanction  to  borrow  £5.000  to  cover  expenditure  in  laying 
mains. 

Coventry. — Price  Revision. — The  Electricity  Com- 
mittee recommends  that,  as  from  January  1st  last,  the  charges  for 
electricity  for  power  be  fixed  at  20  per  cent,  above  those  in  force  on 
September  30th,  1918. 

Darwen.— Year's  Working.— There  was  a  loss  of  £;•:;; 

on  the  electricity  undertaking  last  year. 


Denbigh. — Watei;      Power. — The     Anglesey     County 

Council  has  decided  to  support  a  joint  scheme  for  the  utilisation 
of  the  \yater-power  available  on  the  borders  of  the  Denbigh  Asylum 
Estate  to  generate  electricity  for  lighting  and  heating.  Mr.  S.  V. 
Britton.  of  Chester,  has  prepared  a  scheme  which,  at  a  cost  ut 
about  £0.000,  would  supply  the  Asylum  by  next  winter  with  thrct 
and  a-half  times  the  power  now  generated  by  steam,  and  save  "on 
tons  of  coal.  The  totaj  estimated  cost  would  be  apportioned  to  tl. 
respective  County  Councils  concerned,  as  follows  — Denbini, 
£1,893;  Flint.  £1,212.  .-Vnglesey.  £6liS  ;  Carnarvon,  tliii^l 
Merioneth.  £593. 

Dundee.  —  Fhh>d-JjIghting.  —  Electric    doud-lightinj 

l>rojectors  were  recentl.v  tested  by  the  City  Fire  Brigade,  Police, 
the  Lighting  Committ»'e,  and  Mr.  H.  Richanlson  (city  electrical 
engineer),  and  it  was  considered  that  i)rojectors  would  be  of  great 
use  in  helping  to  bring  fires  under  control. 

Durham. — Street  Lighting. — The  T.C.  has  asked  the 

E.L,  Co.  to  quote  terms  for  public  lighting  in  competition  with  the 
Gas  Co.,  whoije  contract  expires  on  September  30th  next, 

Eton.— Street  f,iGHTiNG. — The  U.D.C.  has  entered 
into  a  new  contract  with  the  Windsor  Installation  Co.  for  public 
lighting  at  £10  a  year  for  clusters  of  three  200-c.P.  lamps,  and 
£3  10s.  each  for  2o-c.P.  lamps. 

Hereford. — Lighting    oe    Rural    Areas. — The   T.C. 

proposes  to  extend  the  area  of  supi)ly  into  the  rural  areas,  and  has 
;isked  for  an  initial  loan  of  £13,000,  and  for  an  indemnity  in  respect   ■ 
of  capital  charges  on   plant   installed  during  the  war.  to  provide 
energy  for  national  purposes.     A  conference  is  to  be  held  with  the 
rural  authorities,  and  their  co-operation  in  the  scheme  solicited. 

Heywood. — Year's   Working. — There   was   a   lo.s8  of  ■ 

.£2Hii  on  the    last    year's  working  of   the  Corjioration   electricity  \ 
undertaking.     The  output   reached    1.404,299  units,  an  increa.se  on 
the  previous  year. 

Kingston-upon-Thames.— Year's  WoKKiNG. — The  report 

of  the  year's  working  to  March  3Ist.  1918.  states  that  after  pay- 
ment of  all  charges,  including  interest  and  repayment,  the  net 
deficit  was  £1.763.  as  against  a  deficit  of  £6,790  in  1917.  Not- 
withstanding the  high  prices  of  coal  and  fuel  oil.  the  cost  of  fuel 
per  unit  sold  decreased  from  r752d.  to  l'584d.,  partly  due  to 
increased  output  and  partly  on  account  of  the  larger  proportion  of 
units  generated  by  the  Diesel  engines.  During  the  year  the  steam 
plant  generated  939,122  units  at  a  fuel  cost  of  £9.183,  or 
2'346d,  per  unit  sold,  while  the  Diesel  plant  genei-ated  716,913, 
units  at  a  fuel  cost  of  £l,:i42,  or  0'623d.  per  unit  .sold. 

Lancaster.— Ykai!"s  Wohki.vg. — For    the    year    ended 

March.  1918.  the  number  of  units  sold  totalled  936.844  and  the 
working  costs  2'oOd.  per  unit.  Gross  profit  was  £2, ,516  ;  after 
payment  of  interest  and  special  expenditure,  £1,320,  and  loan 
instalment,  CI. 86 1,  there  was  a  deficit  on  the  year's  working  of 
£655, 

Lincolnshire. — Plant  Extension. — It  is  reported  that 
electrical  plant  is  to  be  laid  down  at  Keadby  to  provide  a  supply 
of  energy  to  the  North  Lincolnshire  ironstone  area  and  the  South 
Yorkshire  coalfields.  . 

London. — Ilford. — Price  Revision. — The   Electricity 

Committee  recommends  the  following  increased  charges  for 
lighting  and  power  : — Rateable  value.  12.}  +  75  ])er  cent,  -t-  2d.  ; 
ordinary  lighting,  7d.  per  unit  ;  maximum  demand.  8d.  and  5d.  per 
unit ;  slot  meters.  7id.  per  unit  ;  power,  maximum  demand  system, 
,5d,  and  3(1.  ;  large  consumers,  .5d,  per  unit,  to  2Jd,  per  unit  ; 
heating,  ice.  3d.  pei-  unit ;  special  purposes,  kinemas,  vehicle 
charging,  photo  lamps,  bulk  suppl.v.  ic,  addition  of  25  per  cent,, 
making  a  total  increase  of  100  per  cent.  :  minimum  account.  .5s. 
per  quarter. 

Hackney. — The  Electricity  Committee  recommends  that  the 
Council  grant  plenary  powers  to  the  representatives  of  the  I.M,E.,\. 
acting  on  the  Joint  Industrial  Council — Electricity  Supply  _ 
Industry  ;  also  that  authority  be  granted  to  it  to  exercise  sucli 
powers  when  negotiating  outside  the  Industrial  Council  with  any 
body  of  workers  or  association  not  having  representation  thereon, 
and  also  that  a  communication  be  addressed  to  the  Ministry  of 
Labour  stating  that  in  the  opinion  of  the  Council  the  Wages  Con- 
ference of  Local  Authorities,  Greater  London,  should  be  represented 
on  the  .Joint  Industrial  Council  in  dealing  with  all  matters  in 
connection  with  the  electric  supply  industry. 

Refuse  Destrcctor  Works.— The  Establishment  and  General 
Purposes  Committee,  recommends  that  the  whole  of  the  super- 
vision and  management  of  the  refuse  destructor  vmdertaking 
should  be  transferred  from  the  Electricity  Committee  to  the  Public 
Health  Committee. 

Fl0()DIN(;  of  Works. — The  borough  electrical  engineer  hag 
reported  to  the  Electricity  Committee  on  the  recent  flootling  of  the 
works  due  to  the  overflow  of  the  River  Lea.  On  February  18th 
the  river  rose  rapidly,  and  for  the  first  time  in  the  history  of  the 
works.  threatene<l  to  innundate  the  engine  room  basements,  which 
contain  the  whole  of  the  condensing  plant.  A  total  shut  down  of 
the  works  was  n.arrowly  averted  on  February  19th  by  the  help  of 
the  fire  brigade.  The  L.C.C.  account  for  services  rendered  for 
pumping  was  £259. 

Loughborough. — Price  Revision. — In  reply  to  the 
protests  against  the  increased  electricity  rates,  it  was  explained 
that  the  works  costs  had  increased  by  £4,050,  and  the  additional 
charges  of  20  per  cent,  for  lighting,  and  25  per  cent,  for  power, 
making  65  per  cent,  for  lighting,  and  So  per  cent,  for  power,  would 
only  bring  in  £^.100, 
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Manchester.  —  Housing    Schemes.  —  The    Corporation 

Housing  Committee  has  asked  the  City  architect  to  consider  the 
report  upon  the  use  of  electricity  for  illuminating'  purposes  in  the 
houses  to  be  erected  in  connection  with  housing'  schemes. 

Morley. — Year's    TTorking. — There   was   a   deficit    of 

£1,758  ou  the  electricity  department  for  the  year  191. v. 

Motherwell. — Price  Revision. — The  T.C.  has  adopted 

the  foUowius  iuereasea  in  the  charges  for  electricity  tor  power  ami 
lighting'  : — Cooking  and  heating,  id.  per  unit  :  kinemas.  id.  ; 
collieries.  '05d.  ;  public  lighting,  50  per  cent,  in  place  of  ^5  per 
cent.  ;  works  lighting,  2d.,  instead  of  Ijd.  ;  power  consumers,  up 
to  2.500  units  per  term,  2d.  instead  of  lid.  ;  hire  of  motors.  50  per 
cent,  increase. 

Rathmines. — Loan    Application. — The    U.D.C.    has 

decided  to  apply  to  the  L.G.B.  (Ireland)  for  sanction  to  a  loan  of 
£10.000  for  the  extension  of  mains  and  other  purposes  in  connection 
with  the  electric  lighting  of  the  township. 

Rothwell. — Street  LiGHTi.v(i. — The  U.D.C.  has  decided 

to  ask  the  Yorkshire  Electric  Power  Co.,  Ltd..  for  terms  for  the 
supply  of  electricity  for  the  street  lamps  in  the  districts  where 
mains  are  already  laid. 

Runcorn. — Town   Hall   Lighting. — The   U.D.C.  has 

decided  to  have  E.L.  installed  at  the  library  and  Town  Hall,  at  a 
cost  of  £158. 

St.  Helens. — Loax  Application. — The  Electricity  Com- 
mittee has  decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow 
£2.651)  for  electrical  purposes. 

Stroud    (GIos.). — Proposed   Generating   Station. — 

The  Electric  Supply  Co.  has  applied  to  the  B.  of  T.  for  consent  to 
erect  a  generating  station  at  Cainscross. 

Sunderland. — New  Plajct. — At  the  Corporation's  power 

station  at  Hyltou  Road  a  T.50(-i-KW.  Willans-G.E.C.  turbo-generator 
is  being  installed,  together  with  two  large  water-tube  boilers,  with 
chain-grate  mechanical  stokers,  superheaters  and  economisers.  A 
new  cooling  tower  also  is  being  built.  The  cost  of  the  new  plant 
will  be  approximately  £90,000. 

Walsall. — Bill. — The  T.C.  has  confirmed  the  decision  to 

promote  a  Bill  in  Parliament  for  obtaining  additional  powers  with 
regard  to  the  supply  of  electricity. 

Walthamstow.  —  Loan    Application. — The    E.C.    has 

recommended  that  application  be  made  to  the  L.G.B.  for  sanction 
to  borrow  £32,975,  the  estimated  cost  of  installing  one  3.0UO- 
3.500-KW.,  three-phase  turbo-alternator,  complete  with  condensing 
plant,  circulating  pipes,  switchgear.  and  the  necessary  machine  and 
auxiliary-plant  cables,  and  of  one  20-ton  engine-room  crane. 

Workington.  —  E.L.  Bill. — A  public  meeting  has 
approved  the  Corporation's  application  in  the  present  session  of 
Parliament,  for  an  Act  giving  powers  with  regard  to  the  supply  of 
electricity. 

Worthing. — Loan    Sanction. — The    T.C.   has    received. 

the  sanction  of  the  L.G.B.  to  borrow  £8,896  for  a  Diesel  engine 
and  dynamo,  £496  for  a  balancing  transformer  with  foundations, 
switchgear.  &c.,  £3,550  for  mains,  and  £3,500  for  services. 


TRAMWAYIAND  RAILWAY  NOTES. 


Australia. — Railway  Workshops  Electrification. — 

Mr.  0.  J.  Rankin,  works  manager  of  the  South  Australian  Railway 
workshops  at  Islington,  has  reported  that  the  cost  of  equipping  the 
shops  with  electrical  drive  would  be  £26,400,  using  the  existing  main 
shafting  for  the  grouped  machines,  and  independent  motors  for  the 
larger  machines,  power  to  be  obtained  from  the  Adelaide  Tramways 
Trust  at  11,000  volts  and  transformed  at  Islington.  The  report 
has  been  submitted  to  Mr.  P.  A.  Anthony,  who  recently  made 
investigations  as  to  the  management  of  the  railways, — Tenders. 

Bradford. — New     Tra.mway     Cars. — The    Tramways 

Committee  has  decided  to  order  26  additional  sets  of  car  motors 
for  immediate  delivery,  and  it  is  directed  that  these  new  cars  be 
fitted  with  Spencer-Dawson  patent  oil-power  brakes. 

Canada. — Wages. — The  employes  of  the  Toronto  tram- 
ways are  demanding  55  cents  (23.  S^d.)  an  hour,  an  eight-hour  day. 
and  overtime  pay.     The  increases  would  cost  £400,000  annually. 

According  to  the  daily  Press,  the  Montreal  harbour  railway  system 
is  being  electrified. 

Chesterfield. — The  B.  of  T.  has  extended  the  time  till 

August,  1920,  for  the  completion  of  the  overhead  equipment,  kc. 
for  working  trolle.v  vehicles  authorised  under  the  Chesterfield 
Corporation  Railless  Traction  Act,  1913,  and  until  July,  1920,  for 
the  completion  of  certain  sections  of  the  tramwa'y.s  authorised  in 
1914. 


Colne. — Year's  Working. — The  annual  report  on  the 

working  of  the  Corporation  tramway  department  shows  a  loss  on 
the  past  year  of  £3,004,  compared  with  an  estimated  loss  of  £1,825. 
The  manager  attributes  the  excess  deficit  to  increased  costs  of 
wages  and  electricity,  amounting  to  £2,070. 

Darwen. — Year's  Working. — There  was  a  loss  of  .£75 

on  the  tramway  undertaking  for  the  past  year. 

Doncaster. — The  Electricity  and  Tramways  Committee 

has  decided  to  postpone  the  application  to  the  Light  Railways 
Commissioners  for  sanction  to  construct  a  line  to  Rossington. 

Ealing. — Reconstruction. — The  L.U.T.  track  is  to  be 

entirely  reconstluctetl ;  the  centre  standards  are  to  be  removed  and 
placed  at  the  side  of  the  road,  and  the  rails  are  to  be  laid  nearer  the 
centre,  so  as  to  leave  a  wider  carriage-wa.y  on  either  side.  The  cost 
of  the  removal  of  the  centre  standards  is  estimated  at  £4.200  and 
the  rearrangement  of  the  electric  lighting  at  £2.500  ;  the  alteration 
of  the  track  is  estimated  at  £35,000. 

Hastings.  —  Overhead  System. — The  Tramway  Co. 
has  applied  to  the  T.C.  for  support  to  a  scheme  for  replacing 
the  surface  contact  system  on  the  sea  front  by  overhead  lines,  and 
a  Committee  has  been  appointed  to  go  into  the  matter. 

Heywood. — Year's  AVorking. — The  profit  on  the  Cor- 

poracion  tramways  for  the  past  year  amounted  to  £944.  Before 
the  war  the  working  costs  totalled  £7,986  ;  last  year  they  amounted 
to  £14,440.  It  is  estimated  that  the  reduction  of  hours  will  add 
an  extra  £1,400  to  £1,500  to  the  working  expenses. 

Jamaica. — Railway  Electrification. — The  improve- 
ment of  the  State  Railways  is  under  consideration  and  investiga- 
tions are  being  carried  out  with  a  view  to  the  transport  of  market 
produce.  The  Governmen.t  is  also  considering  a  scheme  of  elec- 
trification, and  a  sum  of  £1,000  has  been  set  apart  for  inquiry  in 
this  direction.  Recently  a  gentleman  connected  with  a  large 
electric  supply  plant  ou  the  Clyde,  while  on  a  visit  to  Jamaica. 
went  into  the  scheme.  It  is  proposed  to  utilise  water  power,  of 
which  there  is  an  abundance  in  the  island,  for  the  generation  of 
electricity. 

Lincoln. —  Loan  Sanction. —  The  Electricity  and 
Tramways  Committee  has  received  sanction  to  borrow  £6,000  for 
the  purchase  of  additional  tramway-cars. 

London. — Hornsey. — Electric   Vehicles. — The  T.C. 

is  to  spend  £11.500  ou  six  electric  vehicles  for  the  collection  of 
house  and  trade  refuse. 

A  Highways  Committee  report  states  that  1,500  men  are  now 
repairing  L.C.C.  tramway  track.  The  supply  of  materials  is  not 
yet  satisfactory. 

Mansfield. — Light  Railway  Extensions. — The  Light 

Railway  Commissioners  on  May  7th  held  an  inquiry  into  the  appli- 
cation of  the  Light  Railway  Co.  to  extend  the  lines  to  Forest  Town, 
Clipstone.  and  Rainworth.  a  total  of  6J  miles.  The  T.C.  supported 
the  application,  which  was  opposed  by  the  local  railway  companies, 

Northampton, — Bulk  Supply. — The  T.C.  has  accepted 

the  recommendation  of  the  Tramways  Committee  to  cease  generat- 
ing electricity  for  the  tramways,  and,  instead,  to  purchase  a  bulk 
supply  for  five  years  from  the  electric  light  compan'7  at  l'4d.  per 
unit.  Energy  purchased  by  the  Corporation  of  late  has  cost  over 
2d.  per  unit.  '  A  saving  of'  nearly  £3,000  per  year  is  estimated  to 
result  from  the  change. 

Plymouth. — Year's  Working. — The  anntral  report  on 
the  Corporation  tramways  to  March  31st  last  shows  that  the  total 
number  of  passengers  carried  was  28,438,343.  compared  with 
26,187,549  iu  the  previous  year.  The  total  income  amounted  to 
£121,047  ;  after  deducting  working  expenses  the  gross  profit 
totalled  £33,024,  and,  after  payment  of  capital  charges,  the  net 
surplus  remaining  was  £10,679,  from  which  the  Committee  has 
decided  to  .apply  £6.00u  to  working  capital  and  place  the  balance 
(£4.679)  to  the  reserve  fund.  The  receipts  per  car-mile  averaged 
20'34d..  against  16'34d.  To  meet  the  additional  expenditure  in- 
volved by  the  adoption  of  the  48-hours  week,  the  Tramways  Com- 
mittee has  decided  to  double  the  fares  on  the  louger  routes. 

Portsmouth. — Extensions. — The    Corporation  proposes 

laying  a  further  3  miles  of  tramway  at  a  cost  of  £  65.000. 

Sandgate. — Resumed    Service.— The    Sandgate-Hythe 

tramway  service  is  to  be  resumed  at  Whitsuntide. 

Shipley. — Increased  Rental. — The  U.D.C.  recently 
applied  to  the  Bradford  Corporation  for  an  increased  rental  for  the 
tramway  tracks  owned  by  the  Council  and  leased  to  the  Bradford 
Corporation.  The  Corporation  suggested  that  the  Coimcil  should 
consider  selling  the  tracks.  The  Council,  last  week,  declined  to 
entertain  this  idea,  and  decided  to  press  for  increased  rental. 

St.     Helens. — Purchase     of    Cars. — The    Tramways 

Committee  has  decided,  on  behalf  of  the  Corporation,  which  is 
taking  over  the  local  tramway  service  in  September,  to  purchase 
36  tramcars  from  the  existing  company. 

Loan  Applhation. — The  Tramways  Committee  has  also  decided 
to  make  application  to  the  B.  of  T.  for  sanction  to  borrow  .625,000 
for  tramway  pnr]i03es. 
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TELEGRAPH  AND  TELEPHONE  NOTES. 


Anstralia. — After  the  Commonwealth  Naval  Department, 

the  Defence  Department,  and  the  Postmaster-General's  Department 
had  considered  an  offer  made  by  the  Marconi  Co.  to  establish  wire- 
less telegraph  stations  in  -■Vustralia  for  international  messages,  the 
Commonwealth  Government  decided  to  give  no  rifrhts  to 
private  companies.  Experts  are  to  report  on  the  technical  and 
financial  sides  of  the  proposition. 

Automatic  Telephones. — Contracts  for  buildinijs  for  an 

automatic  telephone  exchange  at  Sheffield  are  to  be  placed  inime- 
diately. 

British  Submarine  Cable  Work  during  the  War.— The 

full  story  cannot  yet  be  told  of  the  remarkable  achievements  of 
submarine  telegraph  cable-laying  and  repairing  authorities  during 
the  past  five  years.  The  Telegraph  Construction  and  Maintenance 
Co..  in  addition  to  manufacturing  L'O.OOO  miles  of  trench  telephone 
cable,  mostly  with  several  conductors,  maiie  19.000  miles  of  sub- 
marine cable,  and  its  ships  were  actively  engaged,  generally  on 
most  dangerous  work,  laying,  repairing,  and  diverting  cables.  The 
cable  steamer  Telconia  made  75  repairs  to  cables  and  laid  24  new 
ones  around  the  English  and  Irish  coasts. 

Cable  Delays. — The  P.M.G.  annomices  that,  in  future. 

commercial  cables  are  not  to  be  delayed  in  favour  of  (Jovernment 
messages,  imless  the  latter  are  really  urgent. 

Certain  important  cables  which  were  interrupted  have  lately 
been  repaired  ;  but  the  American  Pacific  Cable  is  still  interrupted, 
and  this  throws  extra  work  on  the  British  cables  in  that  region. 
It  is  expected  that  the  cable  will  be  repaired  in  a  few  days' 
time. 

Some  months  ago  the  'R'ar  Office  invited  the  Chambers  of 
Commerce  to  suggest  what  codes  might  be  added  to  the  list  of  those 
already  authorised.  The  Posts  and  Telegraphs  Committee  of  the 
London  Chamber  advocated  complete  freedom  in  the  use  of  codes, 
and  submitted  a  list  of  codes  which  it  suggested  should  be 
authorised.  The  Army  Council  last  month  regretted  that  the 
proposal.s  involved  difficulties  which  precluded  their  adoption  at 
the  present  stage  of  the  cable  censorship. 

China. — Communication  between  Peking  and  the  outside 
world  is  broken,  except  to  Siberia.  There  is  severe  rioting  at 
Peking,  and  all  wires  have  Ijeen  cut. 

Post    Office    Deficit. — In  the  House  of    Commons,  on 

May  7th.  Jlr.  lUingworth  said  the  deficit  of  £274.000  upon  P.O. 
services  was  due  principally  to  the  war  bonus  and  the  general  rise 
in  costs.  The  sum  of  £3.430,000  to  be  raised  by  borrowing  was 
capital  expenditure  upon  new  telephone  works  and  upon  the  Post 
Office  G^^ondon)  Railway,  and  was  authorised  by  Acts  of  Parlia- 
ment. The  war  bonus  was  estimated  at  .<;  14,000,000  per  annum. 
and  so  long  as  it  continued  at  its  present  figure  he  feared  the  Post 
Office  must  be  regarded  as  a  non-revenue-producing  department  — 
The  Times. 

P.O.  Employes. — At  the  annual  conference  of  the  Postal 

and  Telegraph  Clerks'  Association,  at  Blackpool,  last  week,  the 
president  stated  that  the  Association  was  now  ready  to  use  the 
strike  weapon,  and  that  amalgamation  vrith  other  organisations  of 
P.O.  workers  was  the  subject  of  a  ballot.  The  Association  had 
obtained  a  lio  per  cent,  war  bonus  on  the  average,  but  that  was  not 
enough.  On  a  proposition  to  confer  rights  on  wireless  operatoi's. 
the  Executive  announced  that  the  Government  was  about  to 
nationalise  wireless  systems. 

Wireless    Stations    Arbitration.— Mr.    Justice    A.    T. 

Lawrence  was  to  sit  yesterday  to  assess  the  damages  payable 
by  the  Crown  to  the  Marconi  Co.,  for  breach  of  agreement  for  the 
construction  by  the  company  of  a  chain  of  six  Empire  wireless 
stations. 


Illtley.— iMay  I'Oth.  I'.U.C.  Supply  of  one  :U-ton  elec- 
trio  hand-tipping  wa(;on.  Mr.  G.  A.  Waite,  Engineer  and  Surveyor, 
Town  Hall. 

London, — l/.C.C.     May   -iTth.    Tramways    Department. 

2,000  tons  of  standard  steel  girder  tramway  track  rails  with  fasten- 
ings, and  alternatively,  about  4,000  tons  of  standard  track  rails, 
lipless  track  rails  and  renewable  guard  rails.  Specification  (£2) 
from  the  Chief  Engineer.  County  Hall,  Spring  Gardens. 

Maidstone. — May  19th.     Electricity  Committee.     l,05(i 

yd.  ■!."!  sq.  in.  and  l.StiO  yd.  '05  sq.  in.  K.H.T.  cable.  Mr.  E.  E. 
Hoadley,  Engineer  and  Manager,  Electricity  Works. 

Manchester. — May  28th.  Electricity  Committee.  Two 
4,000-K.v..\..  three-phase  static  transformers  for  Stuart  Street 
generating  station.  Mr.  F.  K.  Hughes,.  Secretary,  Electricity 
Department,  Town  Hall. 

June  4th.  Electricity  Committee.  Supply  of  cable  lor  12 
months.     (See  this  issue.') 

Natal. — May  I'Otli.     Corporation.      l-J  miles  steel  i;;ird('r 

rails  (95  lb.  per  yd.)  with  fishplates,  Iwlts  and  nuts,  and  4.300  tie 
bars,  and  1,500  copper  rail  bonds  and  .'!00  cross  bonds.  Webster. 
Steel  &  Co.,  Agents  to  the  Dnrban  Coi-poration,  h.  East  India 
Avenue,  E.G. 

Oldham. — ilay  L'7th.  Tramways  Department.  1  i  double- 
deck  top-covered  tramcars.  with  or  without  vesjibules.  complete 
with  trucks;  also  12  complete  40-ii.i>.  electrical  equipments  for 
the  above.     (See  this  issue.) 

*A  copy  can  be  seen  at  the  Inquiry  OiBce  of  the  Department 
of  Overseas  Trade  (Development  &  InteUigence),  London. 


CLOSED. 

Bolton. — ^Electricity  Committee  : — 

Supply  of  cable  during  the  next  12  months.— B.I.  &  Helsby  Cables,  Ltd. ; 

I.   Frankenburg  &  Sons,  Ltd. ;    W.  T.  Henley's  Telegraph  Works  Co., 

Limited. 
Tramways  Committee : — 
Supply  of  a  36-ln.  plain  horizontal  milling  machine,  complete  with  motor 

and  starter. — Smith  &  Coventry,  Ltd. 

Dartford. —  C.D.C.  Cables,  feeder  control  units  and 
meters  for  the  supply  of  Tickers,  Ltd.,  Joyce  Green.  Johnson  and 
Phillips.  Ltd.,  £3,152. 

Dublin. — Corporation.  One  5,000-KW.  turlio-alternator 
and  condensing  plant  : — 

General  Electric  Co.,  Ltd £42.212 

Ateliers  de  Construction  Oerlikon   (accepted)    . .  42,680 

Brown,  Boveri  at  Co 42,697 

Richardsons.  Westgarth  4  Co 43.210 

British  Westinghonse  Co 43,:M2 

Dick,  Kerr  &  Co.          ..        43.460 

Belliss  &  Morcom        43,533 

C.  A.  Parsons  &  Co 43,.';76 

British  Thomson-Houston  Co 43.646 

This  is  the  third  order  for  turbo-alternating  plant  placed  with 
the  OerUkon  Co.  by  the  Dublin  Corporation. 

Eastbourne. — Corporation  Electricity  1  )epartment : — 

.John  Thompson  Water-Tube  Boilers,  Ltd. — One  boiler,  having  an  evapora- 
tive capacity  of  26.000  lb.  of  steam  per  hour  from  and  at  212'  F.,  fitted 
with  underfeed  travelling-grate  stokers  and  Ferguson  superheaters, 
£7.400. 

Leeds. — Tramways  Committee.     Recommended  : — 

Rotary  converter,  jf2,686.— British  Westinghonse  E.  &.  M.  Co.,  Ltd. 

London. — L.C.C.  Highways  Committee.  Tenders  accepted 
during  the  three  months  ended  March  31st,  1919  : — 

Metallic  filament  traction  lamps  (schedule  17ai. — B.T.H.  Co.,  Ltd. ;  Siemens 
Bros.  Dynamo  Works.  Ltd. 

Winchester,— T.C.  :— 

Material  for  convertuig  existing  stoker  on  the  large  boiler  at  the  electricity 
worka  into  a  mechanical  atoker.—Babcock  &  Wilcox,  Ltd.,  i'200. 


CONTRACTS  OPEN  AND  CLOSED. 

iThe  date  gieen  in  parentheses  at  the  end  of  the  paragraph  indicates 
the  i^sue  of  the  ELECTRICAL  Review  in  which,  the  "  Official 
Notice"'  appeared.} 

OPEN. 

Australia.— BRisBAi!fE. — -June  18th.  Brisbane  City  Elec- 
tric Light  Co.  Supply  of  rotary  converters  (specification  10s.  6d.). 
Offices  of  the  company  at  Brisbane. — Tenders. 

Sydkey.— June  9th.  City  Council.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.' 

June  23rd.— Municipal  Council.  One  60-ton  electrically-driven 
overhead  travelling  crane.  Electric  Lighting  Department.  Town 
Hall,  Sydney.* 

Bury. — June  6th.  Electricity  Department.  One  6,000- 
KW.  steam  turbo-alternator  and  exciter,  with  surface  condenser 
and  air  circulating  pumps.     (See  this  issue.) 


FORTHCOMINQ     EVENTS. 


•lanlor  Institution  of  Engineers.— Friday,  May  lUth.  .\t  7.30  p.m.  At  39, 
Victoria  Street.  S.W.  Paper  on  "Notched  Bar  Testa,"  by  Major  P. 
Philpot,  R.A.F. 

(North-Eastern  SectioD).— Tuesday,  May  20th,  At  7.15  p.m.  At  the 
Miuing  Institute.  Newcastle-on-Tyne.  Paper  on  "Gas  and  Oil  Engines," 
by  Mr.  Tree. 

Institute  of  Metals.  —  Monday,  May  19th.  At  8  p.m.  At  Caxton  Hall, 
Westminster,  S.W.  Ninth  annual  May  lecture  on  "Radio-Activity,"  by 
Prof.  F.  Soddy,  F.R.S. 

Indnstrial  Beconstruction  Coancil.— Tuesday,  May  2Dth.  At  C  p.m.  At  the 
Institute  of  Journalists,  Tudor  Street,  E.G.  Conference  on  "  The  Industrial 
Life  of  the  Coal  Miner,"  to  be  opened  by  Mr.  J.  Walton.  M.P. 

Laboor  Co-partnership  Association.  Thursday.  May  22nd.  At  s  p.m.  At 
the  Hoare  Memorial  Hall  of  the  Church  House,  Gt.  Smith  Street,  West- 
minster.   Annual  meeting.    Address  by  the  Rt.  Hon.  J.  R.  Clynes,  M.P. 

Institntion  of  Electrical  EDgineers.— Thui'sday,  May  22nd.  At  6  p.m.  At 
^he  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper  on 
"  Electrical  Phenomena  Occurring  at  High  Atmospheric  Levels,"  by  Dr.  S. 
Chapman. 

(Soutb-Midland  Centre).— Wednesday,  May  21st.  At  the  University, 
Edmund  Street,  Birmingham.    Ordinary  meeting. 
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NOTES. 

Stealing  Electric  Lamps. — At  Haslingden,  last  week,  a 

17-year-old  youth  was  fined  £1  for  stealiug:  six  electric  lamps  from 
the  Weavers'  Institute,  and  three  from  the  Free  Library.  There 
had  been  complaints  of  thefts  of  lamps  from  public  buildings  in 
the  town.     In  this  case  the  youth  sold  three  of  the  lamps  for  6s. 

The    Protection    of    Oil    Tanks   from    Lightning. — A 

pamphlet  issued  by  the  Petroleum  Executive  states  that  experience 
proves  that  lightning  conductors  should  not  be  provided  for  the 
)>rotection  of  oil  tanks  ;  the  tanks,  being  metal  structures,  efficiently 
protect  the  contents,  and  the  addition  of  lightning  oonductor.s 
might  in  some  cases  increase  the  risk  of  ignition  of  the  vairours 
from  the  oil. 

A  City  Electrified. — Contractors  and  central  stations  in 

more  than  40U  cities  in  the  United  States  have  signified  their 
willingness  to  co-operate  with  the  Society  for  Electrical  Develop- 
ment in  a  nation-wide  house-wiring  campaign,  "  Electrify  Your 
Home."  Of  all  the  11 ,0U0  contractors  and  central  stations  to  whom 
the  story  of  the  campaign  was  sent,  only  one  flatly  said.  "You 
can't  do  anything  for  us " — namely,  Pas;wlena.  California.  The 
Municipal  Electric  Lighting  Department  stated  that  every  house  in 
Pasadena  was  wired  and  connected  ;  population,  42,0(10  ;  electric 
meters  connected,  1.^.600.  Here  is  the  ideal  for  our  Electrical 
Development  ,\ssociation  to  focus  its  attention  upon. 

The  Food  Ministry  Interested  in  Electrical  Develop- 
ment.— In  view  of  the  i-ecent  formation  of  the  Electrical  Develop- 
ment Association,  it  is  interesting  to  learn  that,  in  addition  to  the 
Board  of  Trade,  the  Ministry  of  Ways  and  Communications,  the 
Prime  Minister,  the  Home  Secretary,  and  other  eminent  authoritie.s, 
the  Jlinistry  of  Food  has  taken  notice  of  electricity  supply. 

We  learn  that  Mr.  George  W.  Greenwood,  British  Minister  of 
Food,  has  written  to  3Ir.  .T.  M,  Wakeman,  general  manager  of  U,S, 
Society  for  Electrical  Development,  commending  the  Society's 
campaigns  for  broader  applications  of  electric  service  and  request- 
ing, for  oflicial  purposes,  copies  of  all  material  used.  Mr.  Green- 
wood's letter  states  that  ''  in  the  reconstruction  period  following 
upon  the  war,  the  Ministry  of  Health  and  the  Ministry  of  Recon- 
struction are  both  advocating  a  wide  extension  of  the  use  of  elec- 
tricity in  all  forms  of  industry  and  also  in  the  home  for  domestic 
purposes,  such  as  cooking,  heating,  and  lighting," 

He  understands  that  the  Society  has  been  established  primarily 
with  the  object  of  popularising  the  uses  of  electricity  in  the  United 
States,  and  has  conducted  some  very  eflicient  campaigns  in  this 
direction.  He  therefore  asks  to  be  favoured  with  copies  of  pam- 
phlets, literature,  newspaper  articles,  advertisements,  and  any  other 
material — such  as  photographs,  &c. — in  order  that  he  may  submit 
them  to  the  proper  official  quarter. 

Mr.  (jreenwood's  action  is  highly  commendable,  though  we  are 
.somewhat  perplexed  by  the  conclusion  of  his  letter.  Which  is  the 
■■  proper  official  quarter  "  .' 

Gibraltar    Straits    Tunnel. — A  Committee   of    leading 

Spanish  financiers  has  been  formed  in  Barcelona  to  further  a 
scheme  for  a  tunnel  under  the  Straits  of  Gibraltar,  drawn  up  by 
'  'olonel  Rubio  y  Bellve,  who  has  obtained  from  the  Government 
I  lie  necessary  authorisation  for  carrying'  out  .soundings  and  othei' 
preliminary  work.     The  tunnel  would  be  over  20  miles  long. 

German  Nitrogen  Syndicate. — In  view  of  the  opposition 

i.t  the  Reichstag  to  a  commercial  monopoly  of  nitrogen,  the 
Treasury  has  proceeded  to  create  a  syndicate  which  is  to  deal  with 
•,ill  the  nitrogen  produced  in  Gwmany,  The  Government  has  not 
■  mly  already  invested  enormous  sums  in  the  industry,  but  has  now 
also  secured  a  controlling  interest  in  the  management  of  the  syn- 
lieate  and  the  fixing  of  the  price.  It  is  proposed  later  on  to  unite 
all  the  consumers  in  a  single  grou]).  The  whole  scheme  has  been 
laid  before  the  National  Assembly  tor  approval. 

The  LM.E.A,  Annual  Convention :  Alteration  of  Dates. 

— Owing  to  difficulties  concerned  with  catering  when  the 
Association  visits  Ipswich  on  the  first  day  of  the  Convention,  it 
has  been  necessary  to  alter  the  dates  for  the  Convention  to 
Wednesday.  Thursday,  and  Friday,  June  18th,  19th,  and  20th. 
instead  of  the  dates  previously  announced.  The  Felixstowe  hotels 
have  been  notified  of  the  altered  dates.  A  revised  programme  will 
shortly  be  issued  to  members. 

Irish  Water-Power. — At  the  Dublin  Rotary  Club,  Mr. 

.Marshall  Harriss,  general  manager,  Dulilin  United  Electric  Tram- 
ways, read  a  paper  on  Irish  rivers  as  aids  to  the  distribution  of  - 
'  heap  electrical  power,  and  alluded  to  the  important  water-power 
development  now  being  considered  by  the  directors  of  the  Dublin 
and  Lucan  Electric  Railway.  It  was  proposed,  he  said,  to  utilise 
the  fall  on  the  River  Liffey,  available  above  Leixlip.  acquiring 
the  site,  including  the  water  rights  on  both  sides  of  the  river. 

Electricity  for  Farmers.— Dr.  J.  F.  Crowley,  M.I.E.E., 

leotm-ed  to  the  Tunbridge  Wells  Farmers'  Club  recently  on  ''  The 
Uses  of  Electricity  in  Agriculture,"  Dr,  Crowley  said  electricity 
was  used  in  the  production  of  artificial  fertilisers,  more  particularly 
through  the  fixation  of  atmospheric  nitrogen,  and  its  direct  appli- 
cation to  gro\ving  crops  was  being  investigated  by  a  special 
scientific  Committee,  The  use  of  machinery  reduced  labour  cost, 
and  enabled  more  work  to  be  done  in  a  given  time,  and,  in  addition, 
the  elimination  of  animal  power  from  farm  work  enabled  millions 
of  acres  at  present  devote<l  to  the  raising  of  food  for  fodder  to  bp 
ilevoted  to  more  directly  productive  purposes. 


The  Inns  of  Court  Regimental  Association. — The  task 

of  finding  employment  for  ex-officers  looms  large  in  the  public 
mind  to-day.  With  the  revival  of  industry  which  is  now  taking 
place,  opportunities  should  be  many,  and,  for  the  fully  qualified 
men,  the  problem  depends  for  its  solution  on  the  provision  of  an 
efficient  medium  by  means  of  which  employers  can  get  in  touch 
with  candidates  of  the  requisite  qualifications.  The  Inns  of  Court 
Regimental  Association,  which  has  a  large  register  of  ex-officers, 
provides  such  a  medium,  and  employers  and  others,  who  have 
vacancies  or  openings  i'or  men  of  the  officer  type,  should  notify 
this  Association  of  their  requirements.  The  Association  has  already 
been  successful  in  placing  many  of  its  members  in  apjxiintments 
ranging  from  mere  clerical  posts  to  partnerships  and  directorships 
where  capital  is  brought  in.  No  fees  are  charged,  and  the  increasing 
co-operation  which  is  now  being  obtained  by  it  from  employers  is, 
no  doubt,  due  to  the  personal  methods  which  it  employs,  and  its 
capacity  for  fitting  the  right  man  for  the  opportunity,  * 

Communications  should  be  sent  to  the  Secretary,  Inns  of  Court 
Regimental  Association,  10,  Stone  Buildings,  Lincoln's  Inn. 
London,  W.C,  2. 

London  Electrical  Engineers,  R.E.  (T.F.)— The  officers 

of  the  London  Electrical  Engineers,  R.E.  CT.F.),  will  hold  a  dinner 
at  the  Restaurant  Frascati,  on  Thursday,  June  12th.  at  7,15  for 
7.:iO  p.m.  Any  officer  able  to  attend  should  communicate\witli 
Captain  F.  Masters,  at  46,  Regency  Street,  London,  S.W.  1,  as  soon 
as  possible,  the  accommodation  being  limited. 

Patents  in  War-time. — With  a  view  to  concerted  action 

for  the  extension  of  the  life  of  patents,  Messrs.  Briggs  &  Son,  Ul, 
John  Street,  W.C.  1,  invite  patentees  to  communicate  with  them. 

Fuel  Control. — The  Controller  of  Coal  Jlines  announces 

that  imtil  further  notice  the  supply  and  consumption  of  any  form 
of  anthracite  coal  is  free  from  restriction  under  the  Household 
Fuel  and  Lighting  Order,  1918.  and  need  not  be  recorded  against 
the  allowances  of  consumers.  The  price  remains  under  control. 
Otherwise  the  provisions  of  the  Order  in  respect  of  coal,  coke,  gas, 
and  electricity  still  apply,  and  will  continue  to  do  so  until  the 
coming  into  operation  of  the  Order  proposed  for  July  1st. 

American     Electric    Furnace    Association. — Important 

steps  were  taken  to  promote  the  use  of  electric  furnace  products  at 
a  meeting  held  at  JSiagara  Falls,  N.Y.,  on  March  21st.  It  was 
asserted  that  all  interested  in  the  matter  could  join  together  on  a 
common  basis  to  extend  the  use  of  electric  furnaces  and  their 
quality  products.  A  start  was  made  in  .an  organised  way  to  carry 
out  these  plans.  A  permanent  organisation,  to  be  called  the 
Electric  Furnace  Association,  was  created,  with  Mr,  Acheson 
Smith  (Acheson  Graphite  Co.,  Niagara  FalLs)  as  president,  and 
M,  C,  G,  Schluederberg  (Westinghouse  Electric  Manufacturing  Co,, 
Pittsljurg)  as  secretary.  The  president  was  authorised  to  get  in 
touch  with  all  companies  and  persons  who  should  be  interested  in 
joining  the  organisation,  and  to  arrange  an  early  meeting  when 
cpmpleted  publicity  plans  could  be  discussed.  The  different  Com- 
mittees were  instructed  to  perfect  reports  which  could  serve  svs  a 
basis  for  constructive  work. 

Eliminating  Telephone  Line  Interference. — The  Seattle 

Municipal  Lighting  Department  has  developed  a  satisfactory  means 
of  protecting  telephones  from  inductive  interference  on  the  city's 
40-mile  transmission  line.  The  telephone  wires  are  strung  15  ft. 
C4'5  m.)  below  the  power  wires,  which  consist  of  a  (10.000-volt  star- 
connected  circuit  with  earthed  neutral.  The  plan  which  has 
succeeded  after  the  failure  of  several  other  attempts,  says  the 
Blectriciil  WoHJ,  has  been  to  install  on  all  telephone  services  a 
special  closed-core  transformer,  iri  which  a  heavy  brass  sheath 
separates  primary  and  secondary  coils.  The  edges  of  the  sheath  are 
overlapped,  but  insulated,  to  prevent  its  l>ecoming  j  secondary  of 
one  turn.  The  sheath  is  earthed,  as  is  also  the  secondary  of  the 
transformer.  This  design  is  the  same  as  that  used  on  small  power 
transformers,  which  step  down  from  60,000  to  125  and  2,50  volts  for  the 
accommodation  of  patrolmen  along  the  right-of-way.  With  this 
arrangement  no  static  impulse  can  pass  to  the  telephone,  and  the 
operator  is  protected  in  case  a  h.t,  conductor  should  break  and  fall 
over  the  telephone  line.  No  insulated  stool  is  used  for  H.T,  tele-  , 
phone  operators,  A  telephone  was  manufactured,  in  which  two 
contacts  are  used,  one  on  each  side  of  the  diaphragm.  The  two 
paths  of  the  ciu'rent  being  wound  differentiaby  in  the  repeating 
coil,  a  constant  current  is  not  obstructed,  but  is  shifted  from  one 
wire  to  the  other  with  the  vibi-ations  of  the  diaphragm,  thus  per- 
mitting the  use  of  high  currents.  The  transmitter  at  the  power 
house  is  being  successfully  operated  from  the  ciu'rent  of  one  of  the 
125-volt  exciters  through  a  variable  resistance,  which  allows  a 
larger  current  to  be  maintained  when  the  telephone  lines  are  dis- 
turbed. In  this  way  there  can  be  maintainetl  a  much  largertalking 
current  in  proportion  to  the  induced  current  from  the  power  wires. 
If  the  talking  is  too  loud  in  the  receiver,  a  variable- capacity  reactor 
or  resister  between  the  telephone  lines  can  be  used  to  reduce  the 
volume.  This  reduces  the  talking  current  and  the  interfering 
currents  in  a  virtually  proportional  degree.  On  account  of  the 
number  of  telephones  on  the  line,  a  stronger  ringer  was  necessary, 
and  this  requirement  has  been  jnet  by  gearing  together  two  ordinary 
magnetos  connected  in  series. 

The  A.S.E.  Secretaryship. — A  Manchester  paper  reports 

that  Mr.  James  Kaylor,  of  Manchester.  h;is  been  nominated  for  the 
position  of  general  secretary  of  the  Amalgamated  Society  of 
Engineers,  rendered  vacant  by  the  election  of  Mr.  R.  Young  to 
Parliament  as  the  Member  for  Newton-le-Willows. 
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Institution   and   Lectare   Notes.— Institution  of  Elec- 

trical  Englaeers.— On  Monday  last  the  third  "  informal  meeting'  ' 
took  place.  Mr.  F.  Pooley  presiding-.  The  attendance  was  much 
less  than  on  the  previous  occasions,  and  several  members  drew 
attention  to  the  desirability  of  openinjr  the  meetings  earlier  in  the 
evening.  Mr.  W.  E.  BraJshaw  opened  the  discussion  on  "  The 
RejTulations  Issued  by  Electricity  Supply  Undertakings,''  referring, 
first,  to  the  early  days  of  electricity  supply,  and  to  the  development 
of  the  Wiring  Rules  of  the  I.E.E.  'He  then  proceeded  to  discuss  the 
iirticle  by  Mr.  C.  A.  Baker  which  appeared  in  the  ElectbiC-\i, 
Review  of  April  18th  and  25th.  and  the  leader  in  the  latter  issue. 
maintaining  that  the  formulation  and  enforcement  of  regulation.^ 
by  thi-  supply  authorities  was  very  necessary  to  the  safety  of  the 
l)ublic.  As  exami)les  of  rules  backed  by  legal  authority,  he  cited 
the  Home  Office  Rules  for  Factories  and  Workshops,  and  the 
regulations  for  the  use  of  electricity  in  kinematograph  theatres 
and  other  places  of  entertainment  ;  he  also  gave  instances 
showing  that  bad  wiring  was  still  met  with,  and  stated  that,  far 
from  being  deterred  from  applying  for  a  supply  of  electricity  by 
the  regulations  of  the  supply  authorities,  the  iiublic  were  eager  to 
obtain  it. 

A  spirited  discussion  followed,  in  which  both  sides  of  the 
question  were  well  represented.  Amongst  the  points  that  were 
raised  were  the  de.^irability  of  obtaining  for  the  I.E.E.  Wiring 
Rules  the  force  of  legal  sanction  ;  the  need  for  the  registration  of 
wiremen  ;  the  question  whether  kinematograph  motor-generators 
should  be  supplied  at  power  or  lighting  rates  ;  and  the  frequent 
disregard  of  some  of  the  Home  Office  Rules. 

Referring  to  the  failure  of  the  projected  visits  to  works  for  want 
of  support,  the  chairman  announced  that  the  Committee  had  under 
consideration  a  visit  to  the  National  Physical  Laboratory  on  a 
Saturday  morning  in  the  summer,  followed  by  atrip  up  the  Thames. 
in  which  ladies  could  take  part. 

The  Committee  of  the  Western  Centre  has  had  under  con- 
sideration the  advisability  of  holding  meetings  outside  of  Bristol 
and  Cardiff,  so  that  members  not  conveniently  placed  with  regard 
to  these  Centres  may  have  an  opportunity  of  enjoying  the  privi- 
leges of  the  Institution.  Inquiries  are  being  made  to  ascertain 
whether  sufficient  'sujiport  would  be  forthcoming  to  justify  the 
inclusion  in  the  programme  for  the  Session  11(19-20  of  a  meeting  at 
either  Exeter  or  Plymouth,  and  one  at  Swansea. 

The  Committee  of  the  Scottish  Centre  states  that  the 
special  meeting  which  will  be  held  at  Aberdeen  on  Friday. 
.Tune  fith,  is  intended  to  take  the  place  of  the  summer  outing. 
Ladies  and  other  friends  will  be  welcomed,  and  visitors  have 
been  invited  by  the  Electricity  Committee  of  the  Aberdeen 
Corporation  to  luncheon  at  the  Art  Gallery,  After  a  visit  to  the 
Fish  Market,  at  8  a.m..  there  will  be  a  general  meeting  at  the  Town 
Hall,  and  a  welcome  to  the  Institution  by  the  Lord  Provost, 
followed  by  a  lecture  by  Prof.  Magnus  Maclean.  The  President  of 
the  Institution  is  expected  to  be  present,  and  to  deliver  an  address. 
After  lunch  there  will  be  visits  to  works  and  places  of  interest, 
including  the  Donside  Paper  Works,  the  Rubislaw  Quarries,  and 
the  electricity  works,  where  tea  will  be  served.  Mr.  Alex,  Gardner, 
of  the  Corporation  Electricity  Department.  Aberdeen,  will  act  as 
honorary  secretary  for  this  meeting. 

A  complimentary  dinner  was  given  at  Princes  Restaurant,  on 
Monday.  May  I2th.  to  General  Ferrie,  C.M.G..  LL.D..  Technical 
Director  of  the  French  Wireless  Service,  by  members  of  the 
Council  and  of  the  Wireless  Committee  o" '  the  Institution  of 
Electrical  Engineers.  Mr.  C,  H,  Wordmgham.  C,B,E,,  President  of 
the  Institution,  was  in  the  chair.  After  the  healths  of  the  King 
and  the  President  of  the  French  Republic  had  been  drunk, 
Mr.  Wordingham  proposed  the  health  of  the  guest  of  the  evening, 
and  was  foUowed  by  Dr.  W.  H.  Eccles.  In  replying.  General 
Ferrie  gave  an  interesting  accpunt  of  the  great  part  which  wireless 
telegraphy  had  played  in  the  war. 

Society  of   Engineers   (Incorporated) In  compliance  with  a 

suggestion  made  by  the  Ministry  of  Labour  (Appointments  Depart- 
ment), the  library  and  reading  room  of  the  Society.  1 7.  Victoria 
Street,  Westminster,  S.W.I,  have  been  placed  at  the  disposal  of 
officers  who  are  looking  out  for  appointments  in  the  engineering 
and  allied  professions.  .\11  such  officers  are  also  cordially  invited 
to  attend  the  ordinary  meetings  of  the  Society,  particulars  of  which 
may  be  obtained  on  application  to  the  Secretary. 

North-East  Coast  Institution  of  Engineers  and  Shipbuilders 

The  Institution  has  arranged  to  hold  a  summer  meeting  at  New- 
castle-on-Tyne  on  July  yth-llth,  when  diplomas  of  honorary 
fellowship  will  be  presented  to  Marshal  Foch.  Sir  David  Beatty, 
Sir  Douglas  Haig,  Lord  Weir,  Sir  Joseph  Maclay,  and  Lady  Parsons. 
The  papers  to  be  read  include  :  "  Limits  of  Thermal  Efficiency  in 
Diesel  and  other  Internal- Combustion  Engines,"  by  Sir  Dugald 
Clerk;  "Ship  Repairing  during  the  War,"  by  Messrs.  M.  C.  James 
and  Launcelot  E.  Smith':  and  "  Transmissionof  Power,"  by  Mr.  G. 
Constantinesco. 

London  Association  of  Foremen  Engineers.— On  May  .3rd  the 
Association  held  its  Sixty-Sixth  Anniversary  Festival  at  Cannon 
Street  Hotel.  Mr.  Douglas  Vickers.  M.P..  presided,  and  the  guests 
numbered  between  .500  and  600. 

After  the  usual  loyal  toasts.  Sir  Hamar  Greenwood.  M.P,. 
proposed  the  health  of  "The  Imperial  Forces." 

The  Right  Hon,  T,  J.  Macnamara,  M.P.,  in  responding,  said  that 
the  hand  of  the  engineer  was  shown  in  every  feature  affecting  the 
prosecution  of  the  war.  In  no  previous  war  had  the  knowledge 
and  skUl  of  the  engineer  been  so  vital  an  element  of  victory. 

The  Chairman,  proposing  "  Prosperity  to  the  Association."  said 
he  was  sorry,  looking  to  the  future,  he  could  not  promise  engineers 
a  very  easy  time.  He  was  afraid  they  would  have  to  face  very 
nearly  the  same  conditions  that  they  had  four  or  five  years  ago,  when 
they  were  constructing  for  the  -war  ;  now  they  would  have  to  con- 


struct for  the  works  of  peace,  and  that  would  be  no  easy  task. 
Employers  would  have  to  take  the  men  very  much  more  into  their 
confidence  than  they  had  done.  He  had.  however,  every  confidence 
in  the  future,  for  he  felt  that  employers  could  appeal  to  the  men 
and  get  them  to  understand  that  their  interests  were  identical.  An 
increased  output  was  most  essential  if  the  country  was  to  hold  its 
own.  and  he  looked  to  that  with  the  greatest  hope,  because  he  had 
confidence  in  the  race  to  which  he  was  proud  to  belong. 

Mr.  James  Harrington  (Secretary  and  Past-President)  responding, 
said  the  care  which  was  always  taken  as  to  the  qualifications  of 
applicants  for  membership  was  now  being  fully  justified  ,  they  had 
only  ."j  jier  cent,  of  their  members  unemployed,  and  only  one  man 
was  receiving  assistance  on  account  of  unemployment.  A  sum  of 
JE.ItOhiwl  l)een  contributed  to  the  .Association's  superannuation  fund. 

Institution  of  Municipal  and  County  Engineers.— The  Institution 
visited  Kournemouth  cm  Friday  ami  .Saturday  last.  In  the  course 
of  the  proceedings,  Mr.  Ignatius  Bulfin.  tramway  general  manager, 
read  a  paper  on  "  The  Corporation  Tramways,"  and  on  Saturday  he 
conducted  sev.eral  demonstrations  at  the  depot.  The  first  was  con- 
cerned with  the  Sandberg  sorbitic  treatment  of  rails  in  situ,  which 
is  being  tried  over  a  mile  of  track  in  Bournemouth.  A  second 
demonstration  was  the  cutting  of  a  piece  of  manganese  steel  rail 
by  the  oxy-acetylene  flame  ;  and  a  third,  the  electric  welding  of 
joints.     The  demonstrations  were  followed  with  great  interest. 

Gas  r.  Electricitv. — Lecturing  at  King  s  College,  London,  on 
May  3rd,  Dr.  W.  T.  Gordon  said  there  was  much  talk  about  using 
our  coal  supply  for  electric  power  purposes,  but  there  was  a 
great  loss  in  energy  when  coal  was  used  in  that  way.  A  much 
more  economical  way  was  to  use  gas.  On  the  other  hand,  gas  was 
much  more  dangerous  in  certain  industries  than  electric  power, 
and  it  might  be  that  electrical  jjower  for  certain  definite  purposes 
was  better. 

Educational. — Edinburgh  U-nivehmty. — A  site  of  115 

acres  has  been  purchased  by  the  University,  to  provide  for  ths 
erection  of  chemical  and  other  science  laboratories. 

University  op  London. — The  hon.  treasurers  of  the  Ramsay 
Memorial  Fund  have  now  received  promises  and  donations 
amounting  to  £42.625. 

Cambridge  University. — The  British  Oil  Companies  have 
combined  in  a  scheme  for  endowing  a  chemical  school  at  Cambridge, 
with  a  donation  of  200.000  guineas  ;  Prof,  Pope  will  probably  be 
at  the  head  of  the  school. 

Engineers    Object    to    Femaie    Labour.— The   Burnley 

and  District  Allied  Engineei'ing  Trades  have  decided  that  there 
shall  be  no  female  labour  in  local  engineering  shop,s.  Two  elec- 
trical engineering  firms,  which  employed  30  women,  had  asked  to  be 
allowed  to  retain  this  female  labour,  but  the  men  have  refused 
permission,  and  have  fixed  May  24tli  as  the  date  when  all  female 
labour  must  be  withdrawn.  The  men  state  that  they  are  proceeding 
on  the  lines  of  the  Government  guarantee,  and  they  add  that  there 
are  about  200  engineers  idle  in  the  district.  Females  were  not 
employed  before  the  war. — Munc/n'.tter  Ginirdimi. 

Committee   on    Miners'  Lamps. — The    Home   Secretary 

has  appointed  a  Committee  to  inquii-e  and  report  what  improve- 
ments are  possible  in  miners'  lamps  as  regards  safety  and  illumi- 
nation, and  what  alterations  are  desirable  in  the  present  methods 
of  testing  and  approving  such  lamp?  for  the  purposes  of  .Section  33 
of  the  Coal  Mines  Act,  1911.  The  members  of  the  Committee 
are  : — Mr.  W,  Walker,  Acting  Chief  Inspector  of  Mines  (chairman)  ; 
Prof.  F.  E,  Armstrong.  Mr,  T.  G.  Davie.s  (H.M.  Inspector  of  Mines), 
Mr.  Vernon  Hartshorn.  Mr.  G.  A.  Mitcheson,  Mr.  S,  Roebuck,  Mr, 
J.  Wallwork,  and  Dr.  B.  V.  Wheeler,  of  Eskmeals.  The  Secretary 
of  the  Committee  is  Mr.  K,  G,  Fudge,  Home  Office,  White- 
hall, S,W.  1, 

James  Watt  Centenary. — At  a  large  public  meeting  in 
Birmingham,  on  May  8th,  attended  by  representatives  of  all  the 
leading  engineei'ing  societies  and  scientific  institutions,  a  provi- 
sional scheme  for  the  celebration  of  the  James  Watt  centenary  was 
adopted.  No  permanent  memorial  has  yet  been  erected  to  the 
inventor  of  the  steam  engine.  The  .scheme  provides  for  the  endow- 
ment of  a  Chair  of  Engineering  at  Birmingham  University  and 
the  erection  of  a  Memorial  Hall  and  Museum. 

The  South  Kensington  Ssience  Museum  will  hold  a  Watt 
Commemorative  Exhibition  in  London, 

Electrical  War  Inventions  for  Sale. — The  Times  states 

that  the  Electrical  Section  of  the  Disposal  Board  is  about  to  place  on 
the  market  a  number  of  interesting  articles  little  known  outside 
naval  and  military  circles. 

The  daylight  signalling  lamp,  which  was  invented  to  replace  the 
heliograph — an  article  dependent  for  its  effectiveness  on  sunlight — 
is  one  example.  Several  hundreds  of  these  lamps  are  for  disposal. 
The  apparatus  consists  of  a  cylindrical  lamp  resembling  in  shape  a 
motor-car  side-light  or  bicycle  lamp  equipped  with  a  powerful 
reflector,  strong  12-volt  dry  battery,  and  a  Morse  tapper,  the  whole  ' 
enclosed  in  a  teak  wood  box  and  carried  by  strong  leather  straps. 

There  is  also  the  electric  mine  exploder,  a  delicate  relay. 
Sound  waves  produced  by  the  propeller  of  an  approaching  sub- 
marine actuate  a  diaphragm,  which  operates  the  relay  and 
causes  the  mine  to  explode.  Some  two  to  three  thousand  of  these 
await  disposal.  Their  adaptability  to  peace-time  purposes  is  a 
matter  left  to  the  enterprising  manufacturer. 

Specimens  of  the  above  apparatus  may  be  seen  at  the  offices  of 
the  Board,  Room  61,  Caxton  House,  Westminster,  S.W.  1. 

Tiie  Electricity  (Supply)  Bill.— On  Wednesday  the  Bill 
'  passed  the  second   reading  in  the  House  of  Commons  without  a 
division. 
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The  Controller  of  the  Miscellaneous  Stores  Section  of  the  Disposal 
Board,  Caxton  House,  wants  suggestions  for  the  adaptation  of 
heavy  guns  to  industrial  uses,  as  well  as  the  utilisation  of  cordite, 
fuses,  cartridge  cases,  mica  coated  with  shellac,  and  a  mixture  of 
alum  and  soda  used  for  water  softening. 

Fatality.— ^Vhile  playing  on  the  steep  railway  embank- 
ment adjoining  the  golf  club  near  North  Ealing  Station,  on  Sunday 
last,  an  eight -year-old  boy  started  to  run  down  the  slope.  Unable 
to  stop  himself,  he  fell  over  the  wires  at  the  bottom  and  on  to  the 
lire  rail.  Owing  to  a  curve  in  the  line,  the  driver  of  an  electric 
train  was  unable  to  see  what  had  happened,  and  his  traih  dragged 
the  boy  several  yards  before  he  was  able  to  pull  up.  The  boy  was 
ilead  when  lifted  from  the  rails. 

Appointments  Vacant. — Electmcal  engineer  (£500)  for 

the  Dartford  U.D.C,  :  head  of  the  Physics  and  Electrical  Engineer- 
ing Department  (.€4iiJ,  rising  to  XljOO)  for  the  Borough  Poly- 
technic Institute :  head  of  Electrical  Engineering  Department 
(£350)  for  the  Brighton  Municipal  Technical  College  ;  engineer 
and  manager  (,£350)  for  the  Leek  U.D,C.  electricity  works.  See 
our  advertisements  pages  to-day. 

Inquiries. — A  correspondent  wishes  to   get   into  touch 

with  a  maker  of  tumbler  switches,  with  the  cover  and  knob  maile 
of  non-metiillic  material  that  will  stand  a  hot  damp  atmosphere. 

Makers  of  miniature  250-volt,  2-amp.,  and  110-volt,  4-amp. 
switches,  for  use  on  small  motors,  and  makers  of  bowls  of  native 
.alabaster,  are  asked  for. 

Delayed  Training  Facilities. — The  Durham  County  War 

Pensions  Committee  reports  that  ivs  regards  the  proposed  training 
classes  in  electricity,  the  situation  is  the  same  as  last  quarter.  The  ■ 
(commencement  of  the  class  is  still  being  delayed  owing  to  the  fact 
that  the  Local  Technical  Advisory  Committee  set  u))  by  the 
Ministry  of  Labour  has  not  yet  approved  of  the  appointment  of  the 
instructor  (who  was  appointed  in  September  last),  although  the 
Pensions  Committee  has  called  attention  to  the  matter  on  several 
(iQcasions,  This  scheme  was  submitted  over  12  months  ago,  and 
was  approved  by  the  Minister  of  Pensions.  The  prolonged  delay  in 
the  commencement  of  this  class  is  much  to  be  regretted. 

Last  month  The  Times-  quoted  the  Surrey  War  Pensions  Com- 
mittee iis  stating  that  for  a  class  for  electrical  work  about  to  be 
established  there  were  more  candidates  than  it  could  find  room 
for  ;  much  more  could  be  done  for  the  disabled  men  if  the  War 
Offii'e  .and  the  Office  of  Works  would  help  instead  of  hindering  the 
work,  .\t  Guildford  the  Committee  obtained  the  use  of  a  school- 
room for  a  class  in  watch  and  clock  repairing  :  the  Alinistry  of 
Pensions  approved  the  scheme,  and  referred  it  to  the  Office  of 
Works  to  equip  the  premises  :  but  it  took  three  months  to  get  the 
electric  light  installed  and  the  necessary  benches  provided,  and  all 
that  time  the  men  were  waiting  for  training.  The  Committee  now 
had  90  men  waiting  for  training, 

B.T.H.    Tungsten    Patents.— In   the  Court  of  Appeal, 

betore  the  llaster  of  the  KoUs  and  Lords  Justices  Warrington  and 
Duke,  on  Monday  and  Tuesday,  an  appeal  was  heard  by  the  British 
Thiimaon-Houston  Co,,  Ltd.,  from  the  judgment  of  Mr.  Justice 
Sargant,  in  the  Chancery  Division,  dismissing  their  application  for 
leave  to  amend  a  claim  in  their  specification  in  Letters  Patent 
relating  to  an  invention  regarding  a  process  for  the  treatment  of 
metallic  tungsten  and  for  the  manufacture  of  electric  filament 
lamps  therefrom.     The  case  was  proceeding  when  we  went  to  press. 

Wireless  in  the  Air  Service. — In  a  '•  Synopsis  of  Britisii 

Ml'  Uttoit  oiinug  the  W  ;i:r,  issued  recently  as  a  Parha^ 
lusnuiry  paper  (Omd.  I(KJ),  and  aib,sti'act.ed  iu  the  rimes,  some 
idea,  lis  given  of  tho  reuiaikable  progress  aud  war  record 
ol  thi^  branch  of  the  service.  With  regard  to  wireless,  it  is 
Baid  that  only  one  of  the  ina«hiiie.s  whiiob  left  wdtli  the 
uiiginai  Expeditionary  i'tu'ce  was  fitted  with  appaa-atus, 
which  wajs  ntot  eruployed  until  some  stable  condition  was 
leac'hed  on  the  Aisue,  when  work  in  conjunction  with  the 
ainillery  was  started.  From  this  tLuie  onwards  wireless  gTew 
very  rapidly,  and  every  baittery  was  graduaJly  equipped  with 
;ii  wireless  receiving  station;  at  the  end  of  1910  theii'e  were 
about  "2,000  Air  Service  wireless  operators  anil  mecliainics, 
and  by  the  end  of  1917  this  number  had  inweased  to  ap- 
proximately y,760.  The  earliest  experiments  in  wir-eless  tele- 
graphy were  can-ied  out  between  Farnborough  and  Brook- 
lands,  but  it  was  not  till  1917  that  an  efficient  set  was  designed 
uad  demonstrated  in  the  aii'.  About  this  time  night  bomb- 
ing machines  in  France  were  fitted  with  C.W.  transmitters, 
\vith  a  range  of  about  75  miles,  and  proved  of  great  service 
in  reporting  suitable  targets.  At  the  present  time  there  are 
about  80  C.W.  wireless  stations  maintained  by  the  R.A.F. 
iu  France  alone.  There  are  also  sevei-al  hundi-ed  batteiy 
stations.  To  meet  the  demands  for  tralined  officers  and 
operators,  a  training  school  was  started  in  1916,  with  about 
30  officea-  pupils  and  500  othei-  ranks.  This  school  has  now 
152  officers  and  2,400  other  ranks  under  insti-uotion.  The 
wireless  branch  now  consists  of  approximately  520  officers  ■ 
and  6,300  other  raoks. 

The  Electrical  Stimulation  of  Rainfall. — Iiulging  from 

the  following  extract  from  the  Sijdney  Daily   Telegraph,  the 
artificial  production  of  rainfall  in  Australia  has  fallen  into 
disrepute. :  — 
A  cable  published  in  yesterday's  issue  informed  us  that 


the  Meteorological  Office  experts  discredit  the  report  that 
an  Australian  department  is  able  to  '  materially  stimulate  the 
rainfall  by  scientific  means,'  One  official  declares  that  the 
statement  must  be  mis-reported,  ais  such  claims  have  hitherto 
been  made  only  by  humbugs."  Such  information  as  has  been 
made  available  entirely  supports  the  British  experts'  assump- 
tion ot  a  mis-repoit.  No  Australian  department  is  known  to 
have  supported  these  wonderful  rain-making  claims.  On  tho 
contrary,  the  Federal  department's  own  officer  reported  against 
them.  Furthermore,  when  Mr,  Balailhe  made  overtures  ti> 
the  Government  of  New  South  Wales  the  latter  appointed  a 
board  of  inquiry,  including  a  number  of  the  best-known  ■ 
scientific  inen,  who  reported  unanimously  .discrediting  the 
claims,  w^hich  were  not  fmther  considered  bv  this  State,  Mr. 
\\att,  however,  publicly  expressed  his  contempt  for  expert 
views;  and  some  thousands  of  pounds  have  accordingly  been 
paid  away  m  connection  with  the  matter.  It  is  high  time 
the  Federal  Government  gave  some  assurance  that  a  stop  had 
been  put  to  this  inexcusable  waste  of  public  money,  which  is 
bringing  world-wide  discredit  on  Austrahan  common  sense. 

Wireless  and  the  Solar  Eclipse. — In  connection  with  the 

forthcoming  solar  eclipse  on  May  29th,  1919,  invisible  at 
Greenwich,  the  British  .Association  Committee,  for  Eadio- 
telegra,phic  Investigation  (of  which  Sii-  Oliver  Lodge  is  the 
chau-man)  has  arranged  for  the  carrying  out  of  experiments 
on  the  effect  of  the  eclipse  on  wireless  signals  transmitted 
across  the  zone. 

The  umbrae  intersects  the  earth's  surface  in  an  approximate 
circle  of  diameter  about  234  km,  (126  .sea.  miles)  and  Jt 
moives  at  the  slowest  at  a  speed  of  about  0.57  km,  (0  31  sea. 
uule)  per  second.  Between  11,30  and  12  noon  (i.M.T  jt 
travels  across  BoUvia  and  Brazil,  and  crosses  the  Atiautic 
close  to  the  equator  between  12  noon  and  14,20,  It  then 
crosses  the  African  continent  from  the  French  Congo  to 
-  Mozambique,  Dui-ing  the  eclipse  various  wireles,s  telegra.ph 
.stations  will  emit  signals  con,sisting  of  letters  of  the  alphabet 
changed  according  to  a  definite  plan  at  the  end  of  each 
minute;  the  programme'  of  letters  is  .so  arranged  that  no 
t\vo  come  together  in  the  same  order  more  than  once.  The.v 
will  be  accurately  timeil  at  selected  receiving  .stations  Bv 
this  ait-angement  the  transmittiug  stations  are  relieved  of  tho 
respon-sibDity  of  timing  the  signals  accurately,  and  the  recei^-- 
ing  operators  have  nothing  to  do  but  write 'down  each  lette.r 
as  they  receive  it  and  the  number  denoting  its  strength.  On 
the  day  before  the  eclipse  the  stations  will  send  practicv?  siu- 
nals  lor  a  short  time  near  ncxin  G,M,T.  The  British  Admiralt\- 
stations  at  .Ascension  and  the  Azores  will  send  continuously 
duj-ing  the  transiit  of  the  umbi-a.  across  the  Atlantic  Ocean' 
(Jbservmg  stations  north  of  the  equator  will  be  asked  to 
listen  to  Ascension  for  at  lea.«t  an  hour  about  the  time  when 
the  umbra  passes,, between  tliemselves  and  .Ascension,  Simi- 
larly observers  south  of  the  equator  will  be  asked  to  listen 
to  the  Azores,  (Certain  .selected  stations  north  of  the  equator 
wiU  be  asked  to  listen  to  the  Azores,  so  as  to  afford  check 
observations  upon  vaiiations  that  may  be  obsei-ved  in  signals 
passing  across  the  central  lipe  of  the  e<'lip,se,  and  similarl) 
selected  stations  -south  of  the  oentraJ  line  will  be  asked  to 
listen  to  Ascension.  The  American  station  at  Annapohs  will 
also  transmit  a  programme  during  a  portion  of  the  penod 
ol  the  eclipse,  and  it  is  hoped  that  arrangements  may  bo 
made  for  special  experiments  between  a  few  pairs  of  stations 
such  as  Darien  and  the  Falkland  Islands,  and  an  Egyptian 
station  and  a  South  African  station. 

The  maui  portion  of  the  experiment  hinges  upon  Ascen- 
sion, The  umbrai  cone  passes  from  west  to  east,  and  ma.\- 
be  expected  to  affect  in  suceession  the  strength  in  which 
signals  are  re&ived  at  such  stations  as-  Demerara,  Jamaica 
the  stations  on  the  cost  of  the  United  States  and  Canada' 
stations  in  Ireland,  England,  France,  Italy,  in  the  Mediter- 
ranean and  Egypt, 

The  British  Admiralty  has  provided  many  of  the  receiving 
■sta.tions  both  on  land  and  sea.  and  other  receiving  stations 
oi-e  being  put  to  work  by  the  American.  French,  and  Italian 
Governments,  by  the  British  Army  and  .Air  Force,  and  also 
by  the  Marconi  Co.  in  several  parts  of  the  globe.  Anyone 
desirous  of  obtaming  fmther  information  should  communi- 
cate with  Dr,  W.  Eccles,  Plon.  Secretarv  of  the  Committee 
City  and  Guilds  Technical  College,  Leonard  Street,  London,' 

Piezo  Electricity. — Investigations  made  recently  by  Mr. 

.A.  McL.  Nicolson,  in  America,  ha\e  resulted  in  a.pp'lyiug  the 
principles  of  piezo  eJectrieity  in  a  number  of  ingenious  ways 
to  transmit  sound  vibrations.  The  possibilities,  however, 
have  pei-haps  only  been  dimly  viewed.  Mr.  Nicolson  buOt  up 
crystal  cells  of  greatly  improved  efficiency.  Cells  weighing 
but  a  few  oun<'es  were  designed  which  produced  hundreds  of 
volts,  the  wattage,  of  course,  being  very  low,  RocheUe  salt 
crystals  were  found  to  be  the  best  for  the  purpose.  One 
demonstration  which  is  suggestive  of  other  useful  apphca- 
tions  of  piezo  cells  was  to  attach  to  a  cell  a  phonogi-a,ph 
needle,  mounting  the  cell  on  a  phonograph  in  place  of  the 
j-egulation  reproducer.  The  tertninals  of  the  cell  were  then 
connected  with  telephone  receivers  through  many  miles  of 
wire.  As  the  phonograph  was  started  and  the  needle  placefl 
in  contact  with  the  revolving  record  no  sound  was  heard  in 
the  immediate  neighbourhood  of  the  phonograph,  but  miles 
away  hi  the  connected  receivers  the  voice  was  heard  as 
through  an  open  window  across  the  street. 
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Coal  Output. — In  1918,  according  to  a  Home  OflBce 
return,  the  output  of  coal  in  the  Uuited  Kinfrdom,  which  fell  from 
387.411,869  tons  in  1913  to  248,473,119  tons  in  1917,  decreased  still 
further  to  227,714,579  tons,  a  decline  of  20,758,540  tons  in  com- 
parison with  1917,  and  of  59,097,290  tons  when  compared  with 
1913.  The  averajje  output  per  person  employed  under-rround  fell 
from  325  tons  in  1913  to  294  tons  in  1918,  and  the  averaj;e  output 
per  person  employed  under  and  above  ground  from  262  tons  to 
232  tons. 

Colloidal  Fuel. —  L'nder  the  direction  of  the  Submarine 
Defence  Association,  a  considerable  amount  of  work  has  been  done 
dnrinp  the  war  on  the  problem  of  lombininfr  coal  with  petroleum 
fuel  oils.  It  is  now  possible  to  combine  in  a  stable  liquid  fuel 
about  45  per  cent,  oil,  20  per  cent,  tar,  and  35  per  cent,  pulverised 
coal,  thereby  replacing  over  one-half  of  the  oil,  securing-  equal  or 
trreater  heat  values  per  barrel,  and  savintj  considcrablf  cost.  -Eire- 
t rival  World. 


OUR   PERSONAL   COLUMN. 

n«  EdUort  inrite  electrical  engiTieers,  whether  ctmnected  with  the 
technical  or  the  commercial  side  of  the  pro/esmm  aitd  industry, 
alio  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ElectbicaIi  Review  posted  as  to  their  moveme^iUs. 


Central  Station  and  Tramway  Officials. — AccrinjJlon  TV. 
has  deterred  tor  three  months  the  recommendation  of  the 
Electricity  Committee  to  increase  the  salary  of  iir.  A.  W. 
Clegg,  electrical  engineei",  by  ;6100. 

Mr.  S.  C.  Tranter,  at  present  relief  charge  engineer  in  the 
London  Comity  Council  tramways  department,  has  been 
appointed  charge  shift  engineer  at  ±'-250  a  year,  rising  to  ±'300. 

The  salary  of  Mr.  J.  B.  Horn'er,  tramways  traffic  super- 
intendent to  the  Wigan  Corporation,  has  been  increased  from 
^■200  to  £-250  a  year. 

The  Bradford  Ti-amways  Committee,  has  accepted  tihe  re- 
.signation  of  Mr.  A.  F.  Kellett,  a.ssistant  peimanent  way 
engineer,  who  has  been  appointed  permanent  way  superin- 
tendent to  the  Sheffield  tramways  department. 

The  Canterbm-y  T.C.  has,  by  11  votes  to  5,  deleted  a  re- 
commendation that  the  .salary  of  the  electrical  engineer,  Mr. 
Bl.vscheck,  be  increased  by  £'d9  a  year  to  £566,  in  accord- 
ance with  the  scale  submitted  by  the  Associated  Municipal 
Klectrical  Engineers. 

Clacton-onrSea,  U.D.C.  has  appointed  Mr.  G.  BRo.^DHDRST, 
ol  Bafiingstoke,  as  the  electrical  engineer. 

Nelson  T.C.  ha«  decided  to  increase  the  salaries  of  the 
ele<-trical  engineer  and  the  tramways  manager  by  dt'lOO. 

In  our  last  week's  reference  to  Mr.  BELL.iMi',  the  new  fci-am- 
ways  manager  and  engineer  at  St.  Helens,  there  were  some 
inaccuracies.  His  initials  ai-e  L.  C,  not  W.  Hjs  fom-  years 
with  the  Forces  were  .spent  on  the  Gallipoli  Peninsula 
and  on  the  Sormne — not  in  Rangoon.  Previous  to  his  ap- 
pointment as  assistant  to  the  St.  Helens  Tramways  Co.  he 
was  the  manager  of  the  Rangoon  tramways  for  four  years, 
ami  before  joining  the  Army  he  was  tramway  manager  and 
bonjugh  electrical  engineer  at  Ilkeston. 

(-)n  May  8th  a  presentation  was  made  to  Mr.  C.  J.  Elliott, 
A.M.I.E.E.,  by  tlie  staff  of  the  Lancashire  Electric  Power 
Co.,  on  his  leaving  to  join  a  distribution  company  in  the 
south . 

tienera'l.— The  Chair  of  Experimental  Philosuphv  at 
Oxfoiid,  vacated  by  Professor  Clifton  at  the  beginning  of  the 
war,  has  been  filled  by  the  appointment  of  Dr.  F.  A.  Linde- 

Second  Lieutenant  J.  P.  Monson,  City  of  Dundee  Portress 
Engineers  (Electric  Lights  Company),  has  been  confirmed  in 
bis  rank.    He  was  gazetted  to  the  corps  in  October,  1917. 

I.i<-uteuant  F.  W.  Bond,  Tyne  Electrical  Engineers,  who 
u;is  a  supenumieiary  officer  whilst  attached  for  duty  to  an- 
other oorpK,  has  been  res-tored  to  the  estabUshment  of  his 
regiment.  Lieutenant  Bond  was  commissioned  in  1915  and 
promoted  lieutenant  in  1918. 

Messrs.  R.  T.  Norton  &  Co.,  consulting  engineers.  Temple 
Courts,  Temple  Row,  Birmingham,  and  J.  L.  H.  Coopek 
B.A.,  A.M.I.E.E.,  A.M.I.Mech.E..  Royal  Dock  Chambers! 
I  inmsby,  con.sulting  engineer,  have  entered  into  a  provi.<aouaJ 
workmg  agreement. 

-Mr.  W.ALTER  Leak,  chairman  of  the  St.  James'  &  Pall  Mali 
Electnc  Light  Co.,  Ltd.,  and  of  the  London  County  ami 
Westminster  and  Parrs  Bank.  Ltd..  is  nomina.ted  bv  the 
'  'ouncil  of  the  Institute  of  Bankers  for  election  as  president. 

Mr.  F.  C.  R.4PH.4EL.  M.I.E.E..  has  been  appointed  manager 
of  the  cable  and  wire  department  of.  the  Edison  Swan  Elec- 
tnc Co.,  Ltd.  (Ponders  End).  Soon  after  the  outbreak  of 
the  war  he  joined  the  R.N.  Auti-Aircraft  Corps,  but  in  Feb- 
ruary, 1910.  obtained  a  transfer  and  a  commission  to  the 
London  Electrical  Engineers  R.E.  (T.).  On  his  return  from 
France  last  August,  Mr.  Raphael  was  appointed  an  assistant 
inspector  under  the  O.I.R.E.S.,  and  was  in  charge  of  cable 
inspec-tion  up  to  the  date  of  his  demobilisation.    He  will  be 


remembered  as  being  successively  editor  of  The  Electrician 
and  Klectrical  Engineering;  previoualy  he  had  been  on  the 
staff  of  cable  raanufactunng  companies  in  this  country  and 
abroad. 

Capt.  H.  G.  White,  R.E.,  who  has  now  been -demobihsed, 
has  severed  his  pre-war  connection  with  Messrs.  Gent  <.t  Co., 
Ltd.,  Leicester,  and  rejoined  the  staff  of  the  Storhng  Tele- 
phone i-  Electric  Co.,  Ltd.,  with  whom  he  was  previously 
assocuited  lor  many  years.  Oapt.  White  was  empkloyed  dur- 
ing the  wai'  as  instructor  at  the  .\nti-Airci-aft,  Searchlight 
and  Sound  Locator  School,  and  has  received  a  special  men 
tion  for  valuable  senioes  rendered  in  cunnectioa  with  aearcli 
light  operations. 

Captain  F.  B.  C.  Sutuerv,  A.M.I.E.E.,  Tyne  Electiic;iJ. 
Engmoers,  has  been  restored  to  the  establishment  of  the 
Territorial  Force.  Capt.  Sutheo-y  was  employed  as  a  ca.ptaiu 
of  the  Royal  Marines  for  some  time,  and  has  been  connected 
with  the  corps  since   the   beginning  of  the  wai\ 

Lieutenant  and  Acting-Captain  W.  F.  B.ilderston,  Ren- 
frew J^ortress  (Llectnc  uights)  Engineers,  has  vacated  the 
adjutancy  of  the  G"2nd  DlMsioual  Itoyal  Engmecxs,  and  re- 
Imquished  the  acting  rank  of  captain  on  ceasing  to  be  cm- 
ployed. 

HoU  of  Honour. — Ixxrd  Onslow,  chairman  of  the  North 
StaJturdsliue  fiailway  Co.,  recently  presented  the  Mihtary 
Medal  to  Sergi.  Gkohue  Bosley,  electnc  light  euginema^i, 
who  served  m  France  with  the  R.E.  (Signals].  lii.s  lordship 
stated  that  the  Earl  ol  JJaitmouth  had  iniormcd  him  thai 
the  work  of  the  men  from  the  electrical  depaitment  of  the 
Noith  Stailord  Railway  on  the  signals  at  the  front  was  most 
cccmmendable. 

Private  C.  L.  Forest,  M.G.C,  is  now  presumed  killed  aftei- 
being  missmg  smce  March  last  year.  He  was  formerly  an 
employe  of  Messrs.  Dick,   KeiT  &  Co..   Ltd. 

Obituary. — Mr.  W.  E.  Blake.— We  regret  to  record  the 
death  at,  ine  age  of  55  yeai's,  of  Mr.  W.  E.  Blake,  superin- 
tendent of  the  ime  of  the  Underground  Electi-ic  Railways  Co. 
it  appears  that  while  engaged  directing  certain  operations 
on  tlie  railway  he  shpped  and  injured  his  leg.  Septic  poison  ■ 
ing  subsequently  necessitated  amputation  of  the  leg.  He 
died  after  an  oi>eratiou  on  May  8th  at  St.  George's  Hospital. 

Sm  J.  H.  A.  MacDon.4LD. — We  regret  to  record  the  death, 
at  the  age  of  83  years,  of  the  Rt.  Hon.  Sir  John  H.  A. 
MacDonald,  P.O.,  G.C.B.,  LL.D.,  F.R.S.,  F.R.S.E., 
M.I.E.E.,  late  Lord  Justice  Clerk  of  Scotland.  The  funeral 
took  place  at  Edinburgh  on  the  13th  inst.  Sir  John  became 
an  Associate  of  the  Institution  of  Electrical  Engineers  in 
]88'2,  and  a  Member  in  1886.  He  was  an  inventor  of  electrical 
appliances,  mihtary  telegraphs,  &c.,  and  a  writei-  on  various 
automobile,  electrical,  and  general  matters. 

"Will.— The  late  Mr.  H.  P.  J.  Negretti,  of  Negretti  and 
Zaaubra,  left  .±'99,520  gross. 


NEW     COMPANIES     REGISTERED. 


Craymer   Unloaders,    Ltd.    (154,749.) — Private   company. 

Registered  May  1st.  Capital,  £'MU  in  HI  shares.  To  acquire  Patent  Nu. 
ll(j,4It>  ol  lyiH,  for  improvements  in  an  unloading  or  discharging  device,  in 
the  name  of  H.  j.  Craymer,  and  to  carry  on  the  business  of  mechanical  an.J 
electrical  engineers,  &c.  The  subscribers  (each  with  one  share)  are: — H.  J- 
Craymer,  5,  Clilton  Square,  Peckham,  S.E.,  engineer;  R.  F.  Smith,  b, 
Hanover  Street,  Peckham,  S.E.,  ironmonger.  Registered  office  ;  97,  High 
Street,   Peckham,  S.E. 

Henry    J.    Monson,    Ltd.     (154,720). — Private    company. 

Registered  April  30th.  C.ipital,  i7,0O0  in  £1  shares.  To  lake  over  the 
business  of  a  radiologist  and  electtic  medical  and  therapeutic  operator  carried 
•jn  by  H.  J.  Monson  at  26,  IVIanchestar  Street,  W.  The  suuscribers  (each 
>vith  one  share)  are  :— B.  Baines  and  T.  Baines,  both  solicitors,  of  6,  New 
Burlington  Street,  W.  1.  The  first  directors  are  to  be  appointed  by .  the 
subscribers.      Registered    office ;    26,    Manchester    Street,    W. 

H.  T.  Boothroyd,  Port  Glasgow,  Ltd.  (10,355.)— Private 

company.  Registered  in  Edinburgh  .April  SSlh.  Capital,  ±10,000  in  £1  sharts. 
To  takii  over  :that  part  of  the  business  of  H.  T".  Boothroyd,  Ltd.,  of  Aken- 
side  Street,  Bootle,  Lanes.,  electrical  engineers,  which  comprise  the  general 
electrical  contracting  business  carried  on  in  Scotland  and  the  installing  of  elec- 
trical equipm.ent  on  ships.  The  subscribers  (each  with  one  ordinary  share! 
are  : — H.  ITiomas  Boothroyd,  Woodthorpe,  Great  CrtKby,  Liverpool,  electrical 
engineer;  \\'.  H.  Thomson,  67,  Worcester  Road,  F-ootle,  Liverpool,  electrical 
engineer.  First  directors:  H.  T"homas  Boothroyd  and  J.  Whitehead.  Regis- 
lercd    office  :    Bank    Buildings,    24,    Princes    Street,    Port    Glasgow. 

Eural    Patents,  Ltd.    (154,750.) — Private   company.      Ke- 

i^istered  May  1st.  Capital,  £1,000  in  £1  shares.  Inventors  and  exporters 
uf  patents,  and  to  enter  into  agreements  with  Sir  Evelyn  de  la  Rue  and  J. 
Lindsay  Scott  foi  certain  inventions  relating  to  pocket  lighters,  to  electrical 
contact-makers,  and  to  name  inde.xes  for  telephones.  The  subscribers  (each 
with  one  share)  are: — Sir  A.  de  la  Rue,  Bart.,  Lockleys,  VVelwyn,  Herts.; 
J.  Lindsay  Scott,  a,  Harrington  Court,  S.VV.  7.  First  directors:  Sir  E.  de  la 
Rue,  Bart.,  1.  Lindsay  .Scott,  and  Miss  C.  Hume,  )1.  Somers  Place,  W. 
Registered   office :    19-20,    Premier    House,   Dover   Street,    W.  1. 

R.      F.      Fug^le,     Ltd.      (154,512). — Private     companv. 

Registered  April  19th*.  Capital,  £4.000  in  £1  shares.  To  take  over  the 
business  carried  on  at  Edgware  and  Elstree  as  F.  F.  P'uggle,  and  to  carry  on 
ihe  business  of  manufacturers,  repairers,  and  sellers  of  electric,  steam,  gas, 
(111,  and  other  engines  for  motor  vehicles,  aircraft,  boats,  ships,  railways  and 
tramways,  &c.  The  subscriber.*  (each  with  one  share)  are  :— R.  E.  F.  Sneath,- 
Gloucester  Lodge,  Hendon,  business  manager;  E.  H.  Pool,  Hazelmere.  Mont- 
gomery Road,  Edgware,  works  manager.  First  directors  :  R.  F.  Fuggle  and 
K.  t'.  f.  Sneath.  Solicitor:  E.  C.  Harrison,  1,  New  Court,  Lincoln's 
Inn,   W.C. 
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Trafford    Park   Traders'    Association,    Ltd.    (154,689.)  — 

.,1"""  April  ".h.    L\    con^panv    .|a,i,.<J   ^  ^-^^^ ' ./"^^f^. 

.;„al,  with  200  members  -^^^  l-'^^e  J-  f  '■  'o'^ther  ?n.er«.s  of  olerl 
promote  and  P'^^f '  ''^e  <"*•  J"™"^  "=  •^.^^^n^.d  p^,k.  Lanes.,  to  pro- 
.  .-s.    anri   occupiers   ol    land   nr   DUliQinfes    ni     i  :r.t..r..=t*;    of    such    D«'i  - 

,.    Ihe    con^ide'ration    of    ^ll    q"«t,ons^^aS«,mg^die  J^t.r._s,s^of^s^^^^ 

%'bl    rn^\an  Jay    tritnwav     canal,   or  stripping,  company    or   by   any   ca  - 
:r'o''r\vaehous:,;'en.    or    by    any    "ghting,    traction     telephone     docW.    bar 
„l  „rh,.r   mililic   utility   corporation  or  undert-iking,   &c.      ine  nrsi  uieu 
,,.  or  oth.r   ?"'"'<:   ""^'f     E     Davenport.   15,    Derby    Road,    Urmston.    near 

;,;.'^T  affoM    Park 'power    &   L  ght   Supply    Co  ;    and    A^''o^rfi^--L^;^3: 
6.    Cheethatn,    Ivanho.      R'f  "-■^^^'g^;^,^  ,T;"tc.wan^rs.    IVhton-on- 
hire    Dynamo    &  /"  °^  ^^^"f,    \^gha„^&  S.     U^  ,   sawmill  owners,   Leeds ; 
I  frsev,  director  of    Illmgwortn,    '"6"^"'  ^^^  ■  Stockport,    buyer    for    Co- 

Mastin.  Glossop  Road  ^iirP'^^^^'^^g'^-dJ'^^'erSatiin  is  signed  also 
,,„.,ativ<.  Wholesale  Society.  J^^jr^Zf,se  E\,-^'nca\  &  Matiufacturing  Co., 
r,'-  Sn-^Sri'at^y:  T't^^':^^^^  C.aremont.  -^.^ynes  .  Co.. 
\.-,non    House     Bloomsbury   Square,    W.l^. 

Penrose   Lifts     L".    (lo;4,7.55  )-Prlvate  company.      Re- 

T'thTlus  nL'of-  A^rfJ'^"^  (^"o-.^td.*:^  elating 

„t     ills    tnd    cranes,    S:c.     The  subscribers    (ead,    w 
V;      Owen      2      Hilton     Avenue.     North     Finchley.l:     - 
I.wers.   Limpsfield.    Surrey,    brewer; 
i..-1stone.   Surrey,  engineer^ 


of   1911   and 


ufacture  of 

ic   share)    are  ;— 

rincniey.  i.     ■■      ■■  ■     Tompson,    Th- 

E.    Searles,    Lindley.  Godstone   Place, 

y  fompson.  The  Bowers.   Limpsfield.   S_urre>;, 


F.   E.   Searle 


J.  Tompson  and 
.,  Ltd..  Russell's 
itish    Photographii 


I'.mpSn.   aTso'rtlrector   of   Frank   Jones   Brewmi  ^.-,-- 

::;^s^srHJ^;-"L>^-^^^fi-^-^  ^^-^- ^'''■'  ^^  ^''"'- 

s,„iihwark    Bridge   Road,    S.E.  1. 

Wellman     Smithovven     Engineering     CorPoraUon.^^^  Ltd. 

„.,.n,'  Seaver  &   Head,    ^.d.    the   Jam«   Smith    Ho.sting^M^a    ^^^y^^^  ,, 

,nl    Rubery   Owen   &  C"--   ^nd    to  c     ".y  „  instruments    el«;-- 

.,,,1    dealers    in    engineering    maehiner>.    "'"^"""•^.'.r' „„.    o-arel    are  ;— A.     E. 
,r,cal    engineers,    &c.      The    .ubscribe^    (each    w,th    one    s^^^^^^ 
Owen,    Koyama,    Sutton    Coldfleld.     manufacturer,     r  Seaver  &   Head. 

House,    Kingsway.    VV%C.  3     managing    d-ecto^   "fXVenman^  (commercial 

'„;':'i;agr;rT''-Trh\ln^gi°g"V.orandV  «.  Smith  (chief  engineer, 
K.'eisfp.ed    office:    King's    House,   Kingsway,    W.C. 

A     C    Cutting  &  Welding  Co..  Ltd.   (154,941) —Private 

.„m^p-anf-    £^,"e!'|    May    8.h       Coital.   £20.000    in    .1    ^hare^.^^    To  ^en.er 

•p-Vurtitf'^^nd"   ^'li'ar  o„-Sml  h!^tatf^ctuTerVJ''f'"and    dealers    in    cutting 

Ld'^w^'Jdln/tvfces^'  I^VV-'^l^aWi^n^^dirrct  Tmed::  '  S^^^plVef  Co^', 
Koraback.    I    Oty    R°?<''rEX:.'p",anagin|    director     A  ^»n7ger.(ele_r 

i"  1\  ^■Ffr';''dirt';o'f'-c'^E    Rr^bacl   an^F:  Farquhar.     Solicitor  : 
J      Hickman,    11.    IronniongT    Lane,    r-.'-- 

Bolton      Chemical      P>a»L,M^°"*^'.'"^cla"p^.,,,  ^J.o'oo 

^''l^^^U^^TcuJ^X^.  P^  -rkers  '-^^^b"rners.  plum- 
p%^c..^  of  H.tn^.  acci^^or^^and  ^  T  ^^^f 'Sm^ 
directors  :--J      Ciadw  ck,    i-,    '  "    .  ^3    Wellington   Terrace,  Morecambe, 

Sutherland    Road,    bolton,   A.   Karkinson     w,     „  ,.  ,  ^  gjishaws,  22.   Acres- 

T.  Willctts.   114,  Tonge   Moor   Road,   Bolton,     solicitors. 

"'erl^h  Glass  B1owepLW(154,94^)-^riv^^-^ 

-£'^^xs^pf:s:;|'^;i^n53ry^ot^^,^^rj: 

.■|3     New  Broad   Street,   E.C. 

'Electrical    Utilities.,  Ltd      (154305  ) -Private    companv. 

K.gistcred  May  2nd.  Capit.al.  fo30  ■"  ■^;J^^/",'"'.,„Pd"aealers  in  electrical 
ani  6,000  ord.  shar^  "Le'rVals  &c  -^hJ  ub°s^rib:i  each  with  one  ord. 
devices,   appliances   and    materials,  jvc.      iue  ,,.  ^ 


K. 


Ltd. 


Robinson  &  Hands  Electrical  Co.,  Ltd.— Satisfaction  in 

full  on  -March  1st,  1919.  ^'>)  of  mortgage  debenture  dated  1909.  securing 
£400,  and   ((■)  of   mortgage   debentures  dated   1910,   securing   £300. 

Landaulet  Co.,    Ltd.    (formerly   Electric   Landaulet   Co., 

rtdl— R  G  Sidford,  of  20.  John  Stre?t,  W.C.  2.  ceased  to  act  as  receivi 
o,    manager  on  April   16th.    1919. 

Tramways,    Light   &  Power    Co.,   Ltd.— Secot^    suppk- 

n,»ntal    trust    deed    dated    April    14th.    1919,   securing    a    further  f,o.000    .5  per 
..:.,     j.,K.„,..„   =tock    (making    a    total   of   £375,000   secured. bv    principal    detd 
x^x-M  a.."   supplemental    deeds). 

Durell,  Walker  &  Co.,  Ltd.— H.  Dennis,  of  &*•  Boundan' 

Road.  N.W.8.  ceased  to  act  as  receiver  or  manager  on  Mareh  26th,  1919, 
H.  M.  Gower.  51-2,  Chancery  Lane.  W.C.  2,  was  appointed  receiver  or 
manager  on   same  date. 

Smith    &    Mortimer.    Ltd.— Particulars  of    JE2,000   debs.. 

created  and  all  issued  March  Slst.  1919.  charged  on  the  company  s  under- 
taking   and    property,    present    and    future,    including    uncalled    capital. 

S.    Bornett  &   Co.,   Ltd.    (89,565.— Capital   jE2,000  in   Si 

sliares  (1.000  pref.  and  1.000  ord.).  Return  dated  .^ril  Is';  1319.  '5'  pr^f, 
and  930  ord.  s'nares  taken  up;  £1  per  share  called  "P.  <>."  '''^  J"*',  "t,^s 
ord.:  £957  paid:  £7.50  considered  as  paid  on  the  remaming  ord.  Mortgages 
and  charges :    Nil.  •  V 

Cosmos  Engineering  Co.,  Ltd.   (formerly  Brazil.  Straker 

and  Co,  Ltd.).-sftis(actionln  full  on  April  8th,  1919  of  charge  dated  .'Vpnl 
13th,  1918,  securing  £25,000  'already  advanced,  and  further  advances  up  t" 
£.iO,b00. 

David    Powis    &    Sons,    Ltd.— Particulars    JE16,000    debs. 

created  and  all  is<^ue.l  April  24th.  1919.  charged  on  the  company  s  unde. 
taking  and  property,  present  and  future,  including  uncalled  capital  and  up- 
paid    calls. 

Tillinfi-Stevens.     Ltd. — Supplemental     trust    deed    dated 

April  ISthfmg.  to  secure  a  further  £100.000  first  mortgage  debenture  stock 
ranking  pari  pass:i  with  £1)0,000  issued  on  the  security  of  the  trust  deed 
dated    November   11th,    1913. 

A.   W.   Richardson  &  Son.   Ltd.— Mortgage  on   land  and 

nremises  at  Ashton-under-Ljne  dated  April  9th.  1919.  to  secure  all  moneys 
due  or  "to  be^me  due  from  the  company  to  Manchester  &  Liverpool  DistriO 
Bank. 

Thompson  &  Gingell,   Ltd.— Particulars  of  .£2,000  debs., 

created  .Wil  9th.  1919,  of  which  £1.000  were  issued  on  same  date.  .  Pr<^ 
perty  charged:  The  company's  undertaking  and  propert.v.  present  and  future, 
including  Sncalled  capital.  Commission,  allowance,  or  discount,  loO  £1  ord. 
shares    for    each  £100    debs. 

Cosmos     Consolidated.     Ltd.— Particulars     of     ,£500,000 

debs,  created  February  11th.  1919.  of  which  £6.000  are  now  issued,  charged 
on  the  company's  undert iking  and  property,  present  and  future,  mrluding 
uncalled  capital. 

White,  Jacobv  &  Co..  Ltd.— Issue  on   Mav  1st,   1919,   of 

£130   debs.,    part  of   a    series   already    registered. 

Rawlings    Bros..    Ltd — Satisfaction     to    the    extent     of 

£1.550  on  n"cember  4lh,  1918,  of  charge  dated  December  *th,  1918,  securing 
£8i750. 

Dargue,    Griffiths    &    Co..    Ltd.— Satisfaction   in    full    on 

June  30th.  1918,   of   .harg,-   dated  .1909.   securing   £.S,000. 

Wycombe  (Borough)   Electric  Light  &  Power  Co..  Ltd 

(.W,133).-Capital.'  £50,000  in  £5  shares.  R ■='>"■"  .'i^'^d-'^P'-'',^"'^'  ''" 
8000   shares  taken  up:   fW.OflO   paid.      Mortgages   and    charge,  .  £40.000. 

Direct    Spanish    Telegraph    Co.,    Ltd.    (6,732.)--Capital 

£95  000  in  13  oSo  ord.  and  6,000  pref.  shares  of  £5  each.  Return  dated  Aprn 
9*,  1919  12  831  ord.  and  6,000  pref.  shares  taken  up;  £94,655  paid.  Mort- 
gages   and    charges ;    Nil. 

Erskine,   Heap   &    Co.,    Ltd.    (formerly    Eckstein,   Heap 

.nd  Co  Ltd)  (126  2621  ^Capital.  £50.000  in  £1  shares.  Return  dated  April 
ioth.  1919.  slfWO  shtes  .ak':.n  up;  £7,.500  paid;  £22..500  considered  as  paid. 
Mortgages    and    charges  ;    Nil. 


naleriais.    ac.      ±i"^   ^"""^ A.r         .   17     Sr-h^tmer 

snare,  »,  e  -.-^k-  E.  A.  Godson.  The  Court.  Tenbury,  Worcs.:  E  Schattner. 
ri?rfc:;?inghrr^  Road.  Genders  C-n  el«tr.al  engmee.  I^rst^  d.rec^ors^. 
^.dSn^.^"s",o^g'TsTe'sai'd  E"-Sc^hatPn;?reJ^insJ  di«to^^^ 

.Apparatus    Co.    Ws)'    V'^ '*","  m'o^r^"o'n,rtl  ge^or   elec.rlchy  '  meters%r 

chase,   or    deal    in    any  electrical    motor   control  |"''  ""^    .'„      j,      p      r.ibbs. 

any     inventions    or    patents    relating    thereto.  Sec,etar>  .     P.    H. 
Registered   office:    35.    Copthall    Avenue,    b.t..  .  „    .       ^ 

C..tr.l  Electric  (H..dsw.rtW.LU.  (154  »!l.l-^^^^^^^ 

"rician;    R.    A.    Hudson,  14,    Kingscote    Road     Edgba.ton.   e^^cctrician.      Kg 
lered    office  :    112.    Hamsted   Road,    Handsworth,    Birmingham. 

Ignitions,  Ltd.  (154,722  )-Re.gistered  Apri'^  30th.  Capi- 
tal, ^30,0W  in  20,000  ^!'-",<>'  f  ^  ?:'\pa'rkinrPl"1  "0..°  l""  t?  acquire 
.nter  into  an  agreement  with  he  au  ^P^;';'"f  ._c*  l.  Simpson.  13,  Mon- 
?atu"pL^er4rengi^:er^  ind%.  Charltt!  187  Inderwick  Road.  N.,  Bnan- 
cial   ag.nl       Registered    office:    10.  Throgmorlon    Avenue,    h.t. . 

Gwalia,   Lta.    a54,842.)--Registered    May   3rd       Capital 

£1,000  in  £1   shares.     To  carry  ™  ;t'|.  •'"^■"«|  °'  ""pti    dir^tors  "-k!     M. 
trust.      Registered    office:    4,    Broad    Street    Pl.ace,    h.l,. -. 


OFFICIAL    RETURNS    OF   ELECTRICAL 
COMPANIES. 

Corona  Lamp  forks,  "LtdT^rticularso^  ^^'^.t^\ 

!SSe?Hp3||f:5tr«^^^^^^ 

the  ordinary   debs.     ■Trustee:    G.    N.    Ogilvie  and    A.    Ogilvie. 

F.  A.  .lennings.  l;^^-^^^^'^^^  H^TJ^^^^^.^'^ 


CITY    NOTES. 


Mr.    J.    G.    B.    Stone    presiding   ait.   the 
Indian   Electric     •'iMUal  ineeting  m  I^ndon    <in   May  6th 
Supply  and        said    that   they  had    sold    4  lUo.126    units. 
Traction  Co..      .in    increase   of   112,827.      There  .vere  m- 
-      ltd  oreasea  of   72,395    units   for  lighting   and 

fans     S5,l(-16    foa-    power,    and    U,90(    tor 
public   lighting,    but  special   oontraicts   were   less   by  m.b^^ 
Lighting  and  fan  units  realised  about  a  halfpenny  moiepei 
uniti  than  for  1917,  power  a  fraction  more,  and  public  light 
ne  a  fraction   less.    PracticaUy  everything  on   the  expendi 
tu?e  side  had  increased.     The  prospects  foi-,  gradual  develof^ 
ment  of  the  ordinai-y  business  and  its  eaxnmg  capacity  ^eie 
favourable    but  they  had  also  under  consideration  the.  quet. 
fc^rof  establishing'^  a   bulk    supply    station    for    generating 
power  at  a  sufficiently  low  cost  ttp  secure  the  power  load,  ot 
Cge   consumers,    miUs,    &c.,    and    at    the  .same   time   draw 
3ie?at  a  veiV  much  lower  price  than  it  was  possible  t^ 
Generate  it  at  in  the  present  station.    If  they  could  secure 
f  StTwithin  a  reasonable  distance  of  Cawnpore    where  there 
w^uld  be  a  permanent  and  ample  supply  of  condensing  wate. . 
ttiev  would  be  able  to  genej-at«  at  a  considerably  lower  rate 
amf  secure  a  big  power  load  for  which  they  ronld  not,  .is  at, 
p^elentoffei  a.  sufficiently  attractive  rate.     Thev  were  pRvi.ig 
3>i   iincrease.  of  4   percent,   in  dividend. 

The     revenue     for    191S     amounted     to 

Metropolitan      £639,021        .^fter    deductmg   a'!    «penses 

Electric  changeable    to   revenue,    including    deben 

Tramwavs.        tuxe  and  loan  interest,  but  without  mak- 

'  there  is  a  surplus  of  £7,664,   plus  £3,036 

brought  forward.  £10,174  is  to  be  placed  to  reserve  and 
£ra6«irred  forward.  The  traffic  receipts  were  £627,334^  an 
^Tfoa^  of  ^4  803.  wTiich  ;?  -Ivie  in  part,  t/.  the  l.rser  B"mb»^ 
of  ^^ng^«,  Md  m  part  to  the  higher  n.t«  of  f«^  mtra 
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iiiu*>d  in  the  ai^tumn  of  1917.  Owing,  however,  to  the  en- 
baueed  ix>st  of  labour  and  iiia.terials,  working  expenditure, 
whb'h.  exclusive  of  the  payments  to  the  County  Council.';, 
Hmoiimed  to  i'491,tM4,  .*jhows  an  increase  of  .f>>?,8iSii.  Wihh  » 
view  to  enabling  the  rompiiny  to  meet  the  continual  rise  in 
working  costs,  and  to  ina.ke  the  necessary  provision  for 
future  renewal.s,  a.  further  incjea.se  of  faro  was,  with  the 
iTonsent  of  the  County  Coimcils  conceraed.  brought  into  effect 
ea-rlv  this  year.  High  cost,  of  fuel  and  increased  labour 
i^harges  ha.ve  i-aused  a.  diminution  of  the  jn'ofit-.s  oi  the  North 
Metropolitari  Electric  Power  Supply  Co.,  in  which  this  com- 
pajiy  holds  all  the  ordinary-  share  capital.  No  dividend  will 
be  paid  by  the  Power  Co.  on  its  ordinaay  shares  for  the 
year  (a«  against  1(1  per  cent,  paid  for  1917).  The  directors 
are,  therefore,  unable  to  recommend  any  dividend  on  the 
preference  shares. 

The  gross  profits  for  1918  were  ^£63,890, 
Urban  Electric    a.gainst  f67,73'2  for  1917.    After  deducting 
Supply  expenses  in  profit   and   loss  account,   and 

Co.,  Ltd.  leaving   interest,   debenture  stock   redemp- 

tion, and  income  tax,  absorbing  A'41.45'2, 
the  a.vailable  l>ala.nce.  including  ^4.498  brought  forward,  is 
i'19.9tifl.  There  is  put  to  reser^^  for  depreciation  .410,000, 
•J}  per  cent,  for  the  year  is  paid  on  the  preference  sha.re*; 
i'6,iM),  and  £3,716  is  to  be  earned  foi-ward.  The  following 
table  shows  the  load  and  profits  of  eac.'i  of  the  various 
undertakings  :  — 

Kilowatts.  Profits. 

1917.  1913.  1917.  1918. 

Hawick           3,36S  :l,li45  i'5,863  i'6.,i(ll) 

Stamtoirt        1,730  l,75fi  2.208  2.3(17 

^Veybridge  and  Walton    ..        ..  .'i,684  8,919  •'>.43«  4,590 

Godalming 1,800  1,986  2.247  2,332 

Twickenham  and  District         ..  9,191  10,171  IS.n.'i  11,716 

Dartmouth 1,038  1,070  1,116  607 

(  "A"  "A" 

Camborne    and    Kertruth  i"  A ") '  aivm  a  aoe  '  8,0a0  8,f09 

and  Cornwall  I"  B")                   f  "•"'^  "•'^  '\  "  B"  "B" 

I  {  7,234  7,200 

Newton  Abbot          1,337  1,602  2,723  2.932 

Grantham 1,983  3,07U  8.703  8,074 

(ilosbor       ' 1,423  1,433  3.370  3,470 

Berwick          1,138  1,161  1,066  479 

laterhani       '991  1,080  1.166  1.056 

Newbury        1,232  l,32u  3,386  905 

Totals 36,902      39.503         £67,717     i63,766 

The  report  for  1918  states  that  the  cou- 
I.ODdoD  and        tinuance  of  war  conditions  lia.s  intensified 
Suburban  the   dilSculties  of  the  tramway,  omnibus. 

Traction  ;ind    electiic    supply   undertakings    of    the 

Co.,  Ltd.  c-ompany.    In  all  cases  operating  exi)e,nses 

ha.ve  furt.ber  increased  as  a  Tesult  of  the 
additional  war  waiges  awarded  and  the  highei-  cost  of  fuel 
and  other  materials.  Shortage  of  labour  and'  the  difiiculty 
ot  obtaining  material  have  caused  a  reduction  of  the  number 
ct  trajncars  in  sen'ice.  The  tramiways  and  motor  omnibuses 
all  show  an  expansion  of  gross  revenue  due  ]xia"tly  to.  in- 
ireased  traffic  and  partly  (<>  increased  fares,  but  the  addi- 
tional receipts  have  not  been  more  than  sufficient  to  balance 
the  increased  cost,  ot  ojieration.  In  consequence  of  the  de- 
crea.se  in  the  dividends  receivable  from  the  subsidia.i"y  com- 
panies, due  in  part  to  the  decrease  in  profits  of  the  North 
Metropolitan  Electric  Power  Supply  Co..  -nhose  ordinary 
shares  are  all  held  by  the  Metropolitan  Electric  Ti-amways, 
Ltd.,  and  in  part  to  the  Tramways  (M.E.T.)  Omnibus  Co., 
Ltd.,  finding  it  necessaiw  to  ma.ke  provision  for  the.  early 
renewal  of  its  fleet,  the  directors  axe  unable  to  rec-omniend 
the  pavTnent  this  year  of  any  dividend  upon  the  preference 
.ohares  of  the  company.  The  gross  revenue  for  the  year 
ajuounted  to  f4fi.'294.  as  c;ompa.r6d  with  ;£S1.-519  for  1917. 
After  deducting  all  expenses  chai-gca.ble  to  revenue,  including 
debenture  and  loan  interest,  and  providing  for  the  sinking 
fund  charges  upon  the  5  per  cent,  delaenture  st<x-k.  there  re- 
mains a  balance  of  iS3.458.  making,  with  ;£3.63.5  broiuiht 
forv\;ard.  a.  total  of  £7,092.  which  is  to  be  can-ied  foi-n-ard. 
During  1918  £]3.2:;!7  five  per  cent,  debenture  stock  was  pur- 
chased  and   cancelled. 

The  scheme  referred  to  in  the  previous  report  for  the  reorganisation  of  the 
capital  ul  the  London  United  Tramwa\s,  Ltd.,  has  received  the  sanction  of 
the  Court,  and  is  now  bemg  carried  'into  effect.  By  its  ..\ct  of  1918.  the 
London  United  Co.  has  secured  an  extension  of  the  tenure  of  its  tramw.ivs 
in  Middlesex  and  Surrey  until  49.50,  and  will  also  have  power  at  the  expira- 
tion of  six  months  after  the  termination  of  the  war  to  make  substanli.il 
mc-reases  in  its  existing  slatutorv  fares.  In  the  meanwhile  it  has  put  into 
operalion  increases  ol  f.ires  which  have  lecentlv  been  authorised  bv  th- 
Hoard  of  frade  under  the  Statutory  Undertakincs  (Temporary  Increase  of 
Charges)  Act.  IMS  The  L.U.T.  Act  above  referred  to  imposes  an  obligation 
upon  the  L.U.  Co.  to  provide,  for  the  purpose  of  renewals,  the  sum  of 
£400,000,  towards  which  the  purchase  orice  payable  bv  the  L.C.C.  for  the 
Hammersmith    tratnways,    amounting    to    £235,000.    will    be    available. 

Tlie    profit    for   1918.    including    f.51.234 

British  brought  forward,  is  £198,1.52.     Out  of  this 

Westinjihouse      i42.31.5  has  been   put  to  special  deprecia- 

Flectric  and"      tion  of  plant,  machinerv.  &c.     A  dividend 

•Manufacturing    of  8  per  cent.,   less  tax.  on   the  cumula 

Co..  Ltd.  tive    preference    ehares    absorbs    £78,090. 

and    £77,747    is    to    be    carried    forward 

Mr    Lincoln  Chandler  has  resisned  the  position  of  managmc 

director,   but  retains  his  seat  on  the  boa.rd.     Captain  R!   S 

Hilton  has  been  appointed  managing  director.    In  accordance 

with   the  undertaking  given    by   the   Metropolitan   Carria.ge. 

^ya.con  ct  Finance  Co..  Ltd.,  at  the  meeting  last  November. 

£1.000.000   of  ordinary    shares    of    the    conipanv    have    been 

applied  for.  and  they  were  allot.ted  for  cash  at  par  on   April 

14tb.     The  attention   of  preferenre   sha-reliolders   has   alreadv 

been   drawn    by   circular  to  their  option   to'  convert  any  or 


all  of  their  preference  shares  into  ordinary '  slia res  within 
two  years  from  April  14th,  1919. 
Meeting,  to-day,  at  Connaughl  hooir.s.  Ijondon,  W.C. 
The  profit  shown  in  the  previous  report  wa.s  £177,859.  in 
i-luding  £89,735  brought  forward.  The  .amount  then  put  to 
ileprecdation  was  £48.ii0O  and  £10.000  wa.s  put  to  iiesei-ve  for 
employei\s'  liability.  The  dividend  at  71  ix>r  oent.  on  the 
piefi^iv^noe  sliares  atetrrbed  £08,1)25. 

The  operation   of   the   undertaking  dnr- 
London  ing    1918    ,resulted    in    gi-ass    recedpts    of 

United  £3ti2,427,  an  iiicreji.se  ol'  £7,954,  but  owing 

Tramways,       to  continued  a-dvanoes  in  cost  of  material 
Ltd.  and   jabour    the    expenses    increaeed     by 

£81,970  to  £373,831.  showing'  an  adverse 
balance  of  £11,405.  /Uter  charging  tlobenture  and  Itsan  in- 
terest for  the  year,  and  bringing  in  the  deficiency  of  the  two 
preceding  years,  the  total  deficiency  to  be  ca.rried  forward 
to  1919  was  £94,050.  The  Lst^heme  for  the  reorganisation  of 
the  capital  has  been  sanctioned  by  the  Court.  It  provides 
{infer  alia)  for  th*'  cancellation  of  the  arrears,  of  interest  on 
the  i.s.sued  firsi;  mortgage  debenture  s-tock  for  the  year  .1917, 
and  for  the  reduction  of  such  stock  by  48  per  cent,  as  from 
.l.inuary  1st,  1918,  so  the  whole  of  the  deficiency  of  .£'94.050 
mentioned  above,  is  extinguished.  The  arrears  of  dividend 
on  the  preference  shares  to  December,  1918,  which  njuounfced 
to  £621,875,  and  the  dividend  accrued  to  April  8t.h.  1919. 
are  also  cancelled.  Th©  Company's  Act  of  1918  which  hins 
received  the  Royal  Assent  authorises  an  extension  of  tin- 
c-om[iany's  tenure  of  the  tm.mways  in  Middlesex  and  Surrey 
until  1950,  and  empowers  the  company,  at  the  expiratJon  tif 
s-ix  months  from  the  termination  of  the  war,  to  I'ai-se  its 
fa,res  to  a.  maximum  of  Id.  per  mile  for  ordinary  paBsengeis. 
and  Id.  for  three  mUes  for  workmen.  Pending  the  date  on 
which  the  powers  to  increase  the  fares  under  this  Act  t«ke 
effect,  the  company  has  put  into  operation  increa.ses  of  fares 
authorised  by  the  Boai'd  of  Trade  under  the  Statutoi'y  ilnder- 
lak-ings  (Temporary  Increaise  of  Ohairges)  Act.  1918.  Viscount 
Knutsford  and  Oa.pt.  F.  V.  Schuster  have  resigned  their  scats 
on  the  board,  and  Sir  Lewis  Cx>wajrd.  K.C..  Mr.  O.  Balfour, 
M.P..  and  Mr.  C.  G.  Tegetmeier,  have  been  apitoiuUMl  liiiec- 
tors,  the  fir.st  two  of  these  representing  the  interests  of  tin' 
first  niort.gage  debenture  stockholders.'  The  board  as  now 
constituted  is  ais  provided  by  the  scheme  for  the  leorganisa 
tion   of  capital. 

The    a.c.(«unts   of    the    Motor.   A.G.    fm 

Swiss  Aiigrwandte    Klrktrizitat.   of  Baden,  show 

Companies.       net   profits    of    £90.000    for   1918.   as   con-* 

trasted    -nath    £91.000     in     the     [ireceding 

xcar.     It  is  proposed   to  pay  a  dividend  <rf  7   per  cent..   a.=; 

in  1917. 

The  A. a.  Colnmliiix  fur  h'.Ukf risch r  Vvicrvrlnnui'iini,  I'l 
(ihiriiK,  which  is  an  itivcstinent  compa.ny  .specially  interested 
in  (he  Stats-.'^rgentine  Electricitv  Co.,  of  Buenos  Ayres,  re- 
liorts  net  profijs  of  £72.0m  lor  1017-18.  The  dividends  on  the 
"  B  "  .slia.rpip  is  at  the  i-ate  of  7  per  cent.,  a.nd  that  on  the 
\  "  shares  5^  per  cent. 

The  report  of  the  Aluniiniiim  Industrie  A.G.,  of  Neuhay- 
xni.  .st.a.tes  that  notwith.stainding  inci'easpd  difficulties  in  ob- 
taining isupplicis  of  raw  materials  in  1918.  it  was  pohsible  to 
keep  the  woi'ks  in  o{>eration  until  Oct.ober  in  that  >'ea.r.  A 
.stojipa.ge  look  place  in  the'  finiij  quarter  ow.ing  to  the  j>oli- 
lical  event.'^  in  Germany  a.nd  Austria.  Th.e  diivlctors  hor»pd 
in  the  iiejir  future  to  regain  ixxssession  of  the  inst.allatinns 
in  the  South  of  France  which  had  been  under  ,seques-t.rait.ion 
wnce  1914.  and  to  ]-eceive  full  pax'raent  for  their  having  been 
utilised  for  years.  The  i>oUtical  events,  and  the  lack  of  will- 
ing workers  had  led  to  restrictions  in  working.  The  accounts 
record  net  profits  of  £501,000.  as  compared  with  £792.000  in 
1917.  and  the  dividend  is  a.t  the  ra.te  of  20  per  cent.,  being 
the  sa.me  as  in  the  previous  year,  when,  however,  profits 
of  £280,000  were  also  transfeiTed  to  the  fund  for  fully  paying 
up  the  pn.rtiy-paid  shai^as. 

Tlic  Societe  Framcaise  def  Electrodes  re- 
French  )K>rts   net    profits  of    £41,000   for   1917-18. 
Companies.       A  dividend  at  the  rate'  of  £1  8s.  per  shar<- 
has  been  declared  on  the  old  capital  and 
18s.  9d.  oo  the  new  shares. 

The  Sooiete  Gramme  proposes  to  pay  a  dividend  ol 
£1  18s.  5d.  for  1917-18.  as  comparer!  wi.th  £1  16s.  in  the 
pieceding  yeax.  The  share  capital  is  now  to  be  increased 
frmn   £92.0(30  to  £140,00(.). 

The  directors  of  the  Snciete  d'Eleetro-C.liimic.  of  (lifre,  i(>- 
coinmends  the  payment  for  1917-18  of  a  dividend  of  £2  Is.  7d. 
I>pr  share'  on  the,  odd  capital  and  £1  Os.  9d.  on  the  new 
shares.  A  ra.te  of  £2  16s.  per  share  was  declared  in  1916-17 
on  a  lesser  amount  of  Share  capital. 

Tlie  fiocic'te  CtnfraJr  povr  VIndustrie  Ehctrique  inten.ls 
to  distribute,  5  per  cent.,  cr  £1  per  share,  for  1918,  this  com 
paring  'n"ith  no  dividend  in  1917  It.  is  stated  that  the  in 
■-tallations  of  the  company's  branch  at  Baku  have  not.  suffered 
.inv  damagp  from   recent  events  and  continue  in  operation 

The    directors   of    Felien    rf-    GuiUeaio"' 

German  Carlswerk  AG.,  of  Cologne  and  Mnlheini. 

Companies.       recommend  the  payment  of  a  dividend  of 

10  per  cent,   for  1918,  as  contrasted  with 

15  iier  cent,  in  the  previous  year. 

The  accounts  of  the  Deutsehe  KaheJiverke  A.G.,  of  Berlin- 
T.irhfenberg.  sihon-  gross  profits  of  £128.000  for  1918.  as  cnr^^- 
pai'pd  with  £101,000  in  the  preceding  year,  and  net  profits  of 
£44,000  and  £45,000  in  the  two  years  respectively.    It  is  pro- 
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[Kised  to  pa.\  :i  dindend  of  10  pel-  cent.,^bem{;  the  same 
litie  as  in   1917. 

The  accounts  of  the  Faradit  holier  Rolir  IVerke  Max  Haas 
I  G.,  of  Reichenhain,  Chemnitz,  after  placing  4i8,000  to  de- 
lireciation  in  1918,  as  compa.red  \\itb  J£le,(X)0  in  1917.  indicatf. 
net  profits  of  £4-3,0(>0  and  .£97,(XX)  in  the  two  years  respec- 
tively. The  directors  recommend  a.  dividend  of  30  per  cent., 
as  in  the  preceding  year. 

Tim  Lloyij  Dytiamo  M'erkc  A.G.,  of  Bremen,  after  allocat- 
ing i'6.(KJ(J  to  depreciation  jiccount  m  1918,  as  agamst  ±'ll,CKXi 
in  1917.  reports  net  profits  of  £10. (M),  as  contiusted  with 
£7,OCiO  in  the  previous  yeaa-.  The  directors  propose  the  pay- 
ment of  a  dividend  of  7  per  cent,  on  the  share  capital  of 
d612o.0<J0,   being  the  same  rate  as  in  1917. 

The  Elektro  Salprter  Werke  A.G.,  of  Berlin,  which  is  asso- 
ciated with  the  A. E.G.  and  the  Gnesheim-Elektron  Chemical 
Works,  and  which  was  affected  liy  a  serious  explosion  in  1917, 
report*  an  increase  in  the  debit  balance  of  £10,000  in  the 
latter  year  to  £70,000  in  1918  on  a  share  capital  of  ±150,00tl. 

The  Elektroclicinisclic  Werke  G.m.b.H.,  of  Berlin,  whose 
share  capital  of  £'350,000  is  held  by  the  Zui'ioh  Bank  foi-  Elec- 
trical Undertakings,  reports  net  profits  of  £96,000  for  1918, 
after  writing  off  £15,000  for  depreciation  of  war  plant,  a.s 
compared  with  pix)fits  of  £109,000  in  the  preceding  yeaa-. 
It  is  proiwsed  to  pay  a  dividend  of  12  per  cent.,  as  against 
15  pea-  cent,  in  1917. 

The  Elektro-Sitrum  A.G..  of  Berlin,  w^hich  wais  fonned  in 
1915  by  the  A. E.G.  and  the  Griesheim-Elektron  Chemical 
Works,  reports  gross  profits  of  £131,lXX)  in  1918,  as  contrasted 
with  £104,(.t00  in  the  previous  yeaj'.  Interest  chai-ges,  a  lai-ge 
loss  on  exchange,  and  the  allocation  of  £64.000  to  deprecia- 
tion, as  cumpared  with  £71,0(K.1  in  1917,  bring  the  final  result 
to  net  profits  of  £7,000,  which  reduce  the  existing  debit 
balance  to  £20,OtXt  on  share  capital  of  £150,000. 

The  report  of  the  Hochfrequenz  Maschinen  A.G.  fur  Drah- 
ihse  Tdegraphie,  of  Berlin,  states  that  the  company's 
transmarine  wireless  traffic  in  1918  a.gain  answei"ed  the  pur- 
jxise.  The  net  profits  amounted  to  £29,400,  as  against  £29, .500 
in  1917.  and  the  ".A", shares  are  to  receive  a  dividend  and 
bonus  of  2I3  per  cent.,  and  the  "  B  "  shad'es  49.6  per  cent. 
The  Eilvese  and  Tuckerton  stations  axe  catered  as  being  of 
the  value  of  £92,(X)0  and  £90,0(.X)  respectively,  as  in  the 
previous  year. 

The  report  of  the  Ges.  fur  Elektrische  Hoch  luid  Untcr- 
grundbahnen.  of  Berlin,  states  that  the  numiier  of  passengers 
earned  ^^ncreased  from  108.400,0(H1  in  1917  to  113,000,000  last 
yeaa',  and  overcrowding  continued  to  prevail.  The  avei'age 
wages,  which  previous  to  the  war  amounted  to  52  pfennigs 
(6.11d.)  per  hour,  rose  to  1.20  marks  (Is.  2id.]  in  1018.  and 
was  now  (.\pril.  1919)  about  2.15  marks  (2s.  Ijd.)  per  hour. 
K  similar  movement  had  taken  place  in  the  prices  for  coal. 
Ft  was  possible,  however,  to  obtaiin  com]>ensating  advantages 
through  the  two  increases  in  psissenger  fares,  which  were 
introduced  in  .\pril,  1918,  and  in  .Tanuarv,  1919.  The  re- 
ceipts advanced  from  £735,000  in  1917  to  £991.000  last  year, 
and  the  net  profits  from  £139,00ri  to  £202,000  in  the  two 
vears  respectavelv.  The  dividend  on  the  ordinarv  capital 
<>i  £2.625,000  is  at  the  rate  of  5i  jwr  cent.,  this  contrasting 
"ith  3^  per  cent,   in  1917. 


River  Plate  Klectricity  Co.,  Ltd. — The  net  revenue,  after 
providing  for  administration  expenses,  bad  oebts,  and  de- 
I  reciations.    amounts   to   £26,9<Jl ;    £25,961  was  brought    for- 

ard.  making  £.52,862.  After  paying  the  5  per  cent,  deben- 
"ire  intere.'.t.  and  7  per  cent,  on  the  ordinary  stook,  £4.000 
1=;  put  to  incxjme  tax  reserve  and  £17.612  is  to  be  carried 
forward.  .As  regards  cuiTent  supplied  in  bulk  to  elastomers 
under  long-date  contracts  the  situation  was  met  by  an 
increase  in  charge  corresponding  to  the  enhanced  market 
price  of  fuel,  and  it  was  only  this  fact,  combined  with  the 
utmost  economy,  which  prevented  an  actual  serious  loss 
upon  the  sale  of  current  to  private  consumers  at  La  Plata 
and  Ensenada.  Tlie  ea-mings  do  not  justify  the  dividend  on 
the  ordinary  stock,  but  in  view  of  the  better  outlook  the 
board  think  they  may  projierly  use  some  p;u-t  of  the  profits 
from  foi-mer  years  to  maintain  the  dividend.  Default  has 
continued  on  the  5  per  cent,  obligations  of  the  Gennan 
Trans-Oceanic  Electric  Co.,  but  if  is  assumed  that  the  Peace 
Treaty  shortly  to  be  .<dgned  will  regularise  relations  with 
enemy  countries,  and.  it  is  hoped,  pennit  of  a  settlement  of 
the  large  outstanding  indebtediie-ss  due  to  this  company. 
Interest,  has  been  ]xiid  on  the  £fi6,667  5  per  cent,  debentures 
of  the  Tucuman  Traaiiways.  Light  it  Power  Co..  and  a  divi- 
dend has  also  been  paid  on  the  company's  shaa'eholding  in 
the    .\rgentine    Electricity    Co. — Financial    Times. 

Johnson  &  Phillips.  Ltd. — The  profit  on  trading  accounts, 
ifcc,  for  the  year  ended  December.  1918.  after  providing  for 
bad  and  doubtful  debts,  and  ch-nrrring  to  revenue  upwards 
of  £13,000  for  mainten.Tnce  of  buildings,  plant,  A-c-.  amounts 
to  £80,491.  plus  £25.815  brought  forward,  less  dividend  paid 
in  April.  1918.  £12.2-50,  makint'  £94056.  This  is  dealt  with 
as  follows:  Directors'  and  other  fees.  £1.679:  debenture 
interest,  £4.540:  debenture  sinking  fund  reserve,  £8,3.55; 
second  debenture  interest.  £2,500;  depreciation  on  machinerv, 
plant,  &c..  £14,423;  interest  on  loans,  £1.100;  reserve  sc- 
nount.  £10.000;  income  tax  and  exces,s  profits  duty,  £10,127; 
written  off  patents,  £2. .500;  dividend  of  10  per  cent,  on 
ordinary  shares.  £17, .500;  carried  forward,  £21,332.  The 
annual  meeting  was  held  yestei-day. 


Shawinigan    Water  &    Power    Co.— Year     1918.       Gross 

earnings,  !:i3,6'21,074,  an  mcrea.se  of  $718,864.  Nert  revenue 
■'Bl, 410,093,  an  increase  of  $59,'2'29.  Operatrng  costs  affecte/i 
seriously  through  increased  cost  of  labour  and  matenai],  in 
sulatoi's,  copper  cods  for  generatoi's  and  many  similar  items 
having  ti-ebied  or  quadrupled  in  price.  (Output  of  the  carbide 
factroa-y  largest  in  the  history  of  the  company.  The  growth 
of  the  power  business  has  continued,  not  only  due  to' war 
conditions,  but  also  to  permanent  industries.  Total  kw.- 
hom-s  generated  for  the  Shawinigan  system  1,0.58. 1'i'?, 769,  an 
increase  of  12  per  cent.  .All  the  remaining  power  under 
opt.ion  from  the  Laurentide  plant  will  be  used  within  the 
next  two  or  three  yeai's.  The  nest  step  is  the  development 
of  the  power  at  Gres  Falls,  a  in-operty  owned  by  this  com- 
pany. This  development  will  have  "a  capacity  of  about 
100,000  H.P.,  and  will  take  about  two  yeai-s  to  construct. 
The  directors  feel  that  the  present  is  not  a  suitable  time 
(o  proceed  with  this  development.  Engineering  information 
is  being  obtained,  and  plans  are  being  made  which  will  be 
available  when  the  proper  time  arrives  fo  commence  this 
construction    work. — Financial   Times. 

Brush  Electrical  Engineering  Co.,  Ltd. — Including 
£12,700  brought  forward,  £103,708  is  available  for  1918,  sub- 
ject to  excess  profits  duty  in  respect  of  1917  and  1918.  The 
change-over  from  war  to  peace  mauufactuiing  conditions  is 
lieing  made  as  rapidly  as  ix)ssible.  During  the  war  period 
the  company  has  distributed  a  dividend  of  6 'per  cent,  per 
annum  on  the  ordinary  stock  for  the  yev-irs  1916  and  1917. 
The  directors  now  recommend  a  further  di.stiibution  of  6  per 
cent,  per  annum  in  respect  of  the  years  1914.  1915,  and  1918. 
which  will  ab.sorb  £18,944.  It  is  also  proposed  to  place  to 
depreciation  of  buildings  and  plant  £9.400;  further  4  per 
cent,  interest  on  the  prior  lien  participating  second  debenture 
stock,  £2,045;  to  genei-al  reserve  £13,095,  and  to  cajry  for- 
ward £34.714. 

British  Ever=Ready  Co.,  Ltd. — The  reixirt  for  the  year 
ended  March,  1919.  states  that  the  amount  available  for 
appropriation  after  writing  off  depreciation,  and  after  mak- 
ing reserve  for  the  pnrpose  of  providing  for  depreciation  in 
value  of  stock-in-trade,  excess  profits  duties,  income  tax.  and 
contingencies,  is  £39,152.  Dividend  of  10  per  cent,  for  the 
year  on  the  preference  shares.  £8..5tX.);  17.}  i>er  cent,  for  the 
year  on  the  ordinary  shares,  £20.125;  carried  forward, 
£10,5'27.  The  excess  profits  taxation  for  1018  has  been  settled 
and  paid.  Including  the  company's  subsidiary  imdertakings 
this  taxation  amounted  to  £.S8,5'25  for  the  vear.  Meeting 
at  Hoi  Iowa  y.   May  30th. 

South    Metropolitan   Electric   Tramways  &   Lighting   Co., 

Ltd Total   revenue   £102,092.    against    ^86,139    for   1917. 

.After  deducting  expenses  £7.oOO  is  luit  to  renewals.  £5,00<i 
to  resei^ve.  the  balance  of  preference  dividend  for  1917.  at 
the  rate  of  3  per  cent.  |>ef  annum,  also  the  preference  divi 
dend  for  1918  at  6  per  cent,  per  annum,  are  jiaid,  and  £1,917 
in  to  be  carried  forward.  The  gross  receipts  from  the  work- 
ing of  the  tramways  and  light  railways  increased  by  £13.665. 
\rotor-'btis  receipt*.  £1,605  net.  Gross  receipts  of  the  elec- 
tricity supply  section  ware  £22.7.83.  against  £21, '232  for  1917. 
Consumers  increased  by  3  per  cent,   to  2. -522. 

North  Metropolitan  Electric  Power  Supply  Co.— Net   re 

venue  for  1918  £.53,725.  plus  interest  and  di\'idends.  making 
£69,4.55.  After  meeting  interest,  charges,  putting  £2.000  to 
debenture  reserve  fund,  placing  £15,000  to  renewals  reseiwe, 
and  paying  6  per  cent,  cumulative  preference  dividend, 
£2,321  remains  to  carry  forward.  Picvenue  from  all  sources 
increased  by  £32.612.  but  expenses  increased  by  £55.020.  of 
which  £.50.041  was  for  increased  wages  and  cost  of  coal, 
lea.ving  a  decreased  net  revenue  of  £22,408. 

The  Vickers  Issue. — The  "  Times  "  learns  that  under- 
writers of  the  Vickers  issue  made  in  connection  with  the 
acnuisition  of  shares  of  the  Metropolitan  Carriage,  Wagon 
and  Finance  Co.  have  been  left  with  30  or  40  per  cent,  of 
the  amount.  The  amount  of  the  issue  was  £7,000.IKX)  of 
preference  shares  and  £5.1(X).000  of  ordinarv  shares,  so  that 
aliout  2.0Otl,00O  preference  and  1..500.0O0  ordinary  .shares  will 
bo  taken  up  by  the  undei"writei's. 

Chiswick   Electricity  Supply  Corporation.   Ltd. — Revenue 

fonigiS  £31.983.  profit.  £8..558.  plus  £6,034  brought  forward. 
-After  meeting  debenture  interest,  paying  6  per  cent,  dividend, 
and  putting  £1.561  to  depreciation  reserve  fund,  £685  is  to 
be  caiTied   forward. 

Stock  Exchange  Notice. — The  following  are.  to  be  ofii- 
ciallv   quoted  :-- 

White  (.1.  G.)  ,t  Co..  Ltd.— 180.000  7  per  cent,  cumulative 
preferencp  ,=hares  of  £1  each,   fullv  paid    (Nos,   1    to  ISO.OOOi 

West  India  and  Panama  Telegraph  Co..  Ltd — Final 
dividend  of  6d.  per  ordinary  share,  and  a  bonus  of  3d.  per 
share,   free  of  tax. 

New  Issue. — Marconi  International  Marine  Cowmunico- 
fio7i  Co..  TJd.-'This  company  has  this  week  been  offering  to 
the  sharehnlders  600,t100  now'  Shares  of  .£1  each  at  par. 
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Clarke,  Chapman  &  Co..  Ltd. — ^An  extraordinary  meet- 
ing is  to  be  held  on  the  '23rd  inst.  to  contirm  resolutions  for 
tlio  alteration  of  the  articles  so  as  to  permit  of  the  capitalisar 
M.iD  of  surplus  profits.  iHirther  resolutions  wiU  then  be 
.-ubmitted  (1)  to  increase  the  capital  to  i:5oU,»XX)  by  the  crea- 
tion of  iJli.lXKJ  ordinary  shares  of  ±1  each  and  (2)  to  capitalise 
i:'222,ti30  of  the  uiidivaded  profits  and  to  distribute  it  in  the 
form  of  22-2,030  fully-paid  ordinary  shares  amonj;  the  holders 
or  ordinary  shares. — Financial  Times. 

Oldham,  Ashton  &  Hyde  Electric  Tramway  Co.,  Ltd.— 
The  ordinary  dividend  for  the  year  1918  i.-:  t'l  per  cent.,  not 
7  per  cent.,  as  stated  last  week.  £10,000  is  put  U>  reserve, 
and  i£4,957  is  ifimed  forward.  In  connection  with  the  pur- 
chase of  the  undertaking,  it  is  stated  that  an-angements  are 
being  made  to  refer  to  arbitration  the  question  of  the  price. 
to  \ic  paid  to  the  compa.Tiy  by  the  various  purchasing  local 
authorities. 


5TOCKS    AND     5HARES. 


Tuesday  Evening. 
Stock  Exchange  markets  contmue  very  animated.  The  week 
contains  no  slack  day.  Though  tlere  are  set-backs  and  re 
actions,  they  come  up  against  lines  of  fresh  buyers.  Com- 
pared with  the  lises  that  have  occurred  since  a  month  ago, 
the  declines  have  been  insignificant.  Investment  money,  con- 
tinues to  pour  into  the  markets.  Everybody  seesms  to  want 
to  know  w-hait  to  buy.  and — what  is  more — will  buy  the  stock 
if  it  ha.-;  reasonable  prospects.  The  war  has  made  the  public 
much  more  inclined  t^s  speculate  than  of  yore;  this  is  the 
logical  result  of  the  decline  in  the  purchasing  power  of 
money.  So  the  popular  preference,  share  is  that  which  Carrie's 
participating  rights,  w-hile  the  debenture  stock  upon  which 
mterest  is  paid  free  of  incomcrtax  up  to  so  much  in  the  £ 
IS  assured  of  attentive  consideration. 

The  Electricity  Supply  BiU  just  introduced  into  the  House 
of  Commons  is  of  such  importance  to  the  industry  that,  from 
the  merely  market  point  of  view,  its  provisions  are  hardly 
grasped,  and  quotatioiis  remain  unchanged  on  the  week. 
The  District  Boards  whida  are  to  be  set  up  "  must  "  provide 
or  seiciu-e  the  provision  of  a  cheap  and  abundant  supply  of 
electricity,  and  axe  given  wide  powers  to  this  end.  A  stan- 
dard price  is  to  be  paid  for  generating  stations  and  main 
traosiuisaion  lines.  In  the  case  of  a  company  or  individual, 
the  standard  price  will  be  the  equivalent  of  the  cost  of  con- 
.stniotion,  and  of  the  acquisition  of  the  site  less  depreciation. 
In  default  of  agreement,  the  sum  to  he  paid  will  be  deter- 
mined by  a-  Board  of  Trade  arbitrator.  (We  hope  arbitrators 
win  like  working  overtime!)  The  sum  of  20  million  pounds 
nut  of  the  Consolidation  Fund  is  to  be  placed  at  the  disposal 
of  the  Board  of  Trade,  and  the  powers  of  the  latter  imder 
the  Bill  are  to  be  transferred  to  the  Ministry  of  Ways  and 
Commimications  when  this  Ministry  is  established. 

The  provisions  of  the  BUI  are  to  be  put  into  force  with 
convenient  speed  afte-r  passage  of  the  measure,  but  with  the 
best  of  goodwill  to  expedite  matters  it  is  obvious  that  the 
change-over  will  take  long  to  complete.  Authorities  in  the 
S.tock  Exchange  are  indined  to  think  that  things  will  con- 
tinue much  as  they  are  at  present  for  some  considerable 
period.  Any  developments  in  prices  will  be  keenly  watched, 
however,  to  see  if  they  afford  any  clue  to  what  is  likely  to 
be  the  attitude  of  the  general  body  of  proprietors  in  elec- 
tricity supply  companies  towards  the  coming  alteration  in 
conditions. 

MeanvihUe,  manufacturing  companies  and  shares  are  doing 
well.  The  British  Westinghouse  has  just  issued  the  best 
report,  it  has  had  for  four  years.  It  may  be  recalled  that  the 
results  for  1917  were  disappointing,  but  these  are  wiped  out 
by  the  1918  figures.  The  net  profit  of  ^146,800  is  nearlv 
i'60,000  better  than  that  of  the  preceding  year,  and  the  prefer- 
ence receive  their  new  rate  of  8  per  cent.  Preference  sh.ire 
holders  have  the  right  to  convert  mto  ordinary  shares  within 
two  years  from  Apiil  14th  last.  We  have  already  been  a^ked 
whether  the  right  thing  to  do  is  to  convert!  With  a  two 
vears'  option,  the  right  thing  to  do  is  nothing  at  present.  So 
far  as  we  are  aware,  there  is  no  market  yet  for  the  ordinary. 
Tbe  Brush  Electrical  Engineering  has"  had  so  good  a  year 
that  the  directors  recommend  a  di\-idend  of  6  per  cent,  for 
the  ye-irs  1914,  1915,  and  1918.  For  the  two  intervening 
years,  1916  and  1917,  the  same  dividend  was  distributed.  The 
iximpany  last,  year  made  a  net  profit  of  ;£91,098,  and  the 
report  states  that  the  improved  results  are  due  in  a  measure 
to  the  manufacture  on  a  large  scale  of  standardised  war  pro 
P''^^.  I?^  ordinary  stock  keeps  good  at  82J  The  London 
ijnited  Tramways  report-  shows  a  loss  on  working  of  dEll  000 
before  pa^vment  of  the  debenture  interest.  The  Metropolitan 
Electnc  Tramways  took  £84,800  more  in  reeeipts,  and  paid 
away  ±'6d.9CX)  more  in  working  expenses.  Such  figures  msv 
he  commended  to  the  notice  of  those  journalists  who  aiA 
stuntmg  the  so-called  traiBc  scandal. 
General  Electrics  have  gained  £.3  at  22.  Edison  Swan.=; 
have  been  strong  on  the  basis  of  28s..  and  the  new  .<:hare<: 
PDurte.d  t/i  ic  fid  premium.  Electric  CnDsfructi^ns  s.r«  ^ 
?ocri  market  around  2.^.  9d.     V.'estingbouse  preference  ha^e 


risen  to  2|.  .Abroad,  it  is  interesting  to  notice  that  the  Kivea- 
I'late  Electricity  Co.  has  had  to  fall  back  upon  part  of  laet 
yead's  carry-foi-ward  in  order  to  maintain  tie  di\idend  on 
the  ordinary  stock  at  the  reguhir  rate  of  7  per  cent. 

The  Marconi  International  Marine  is  offering  its  ehare- 
holders  000,000  new  shares  of  £1  each  at  par,  shaj-e  for  shar-©. 
This  makes  a  handsome  bonus,  and  the  new  are  quoted  2  5/16 
premium,  while  the  old  have  risen  to  3  5/16  ex  the  rights. 
Marconis  ai-e  also  higher  at  5  9/16,  the  preference  .at  H,  a 
wave  of  profit-taking  being  countered  by  an  influx  of  buying 
orders.    Canadians  jumped  to  17s.  6d. 

Cable  stocks  and  shares  have  again  advanced,  thanks  to  the 
increase  in  the  Globe  Telegraph  &  Trust  dividend.  Eastern 
oi-dinary  gained  5  points  at  1671,  and  Eastern  Extensions  at 
16J,  Westerns  at  IH  are  i  nnd  i  higher  respectively,  while 
Globes  have  spurted  to  16i. 

Toronto  Power  4i  per  cent,  debenture  is  3  higher  at  84. 
Bra.zil  Tractions  are  again  a  point  better.  A  timid  recovery 
in  British  Columbia  Electric  deferred  followed  upon  the  re- 
cent severe  fall.  Mexicans  remain  depressed.  The  Auckland 
Electric  Tramways  Co.  has  given  an  option  to  the  .\uckLind 
(N.Z.)  Corporation  to  buy  the  undertaking.  In  the  winding- 
up  of  Eraser  &  Chalmers,  it  has  been  decided  by  Mr.  .Tustice 
Astbury  that  surplus  assets  mus-t  be  r,ateably  distributed  be- 
tween the  ordinary  and  preference  shareholder.s — rather  a 
blow  to  the  hopes  of  the  former  class.  The  rubber  share 
market  has  yielded  a  little  of  its  strength,  and  amongst  amia' 
ment  shares,  Vickers  eased  off  on  the  prospects  of  selling  by 
imderwritei's  who  had  to  take  30  or  40  per  cent,  of  their 
obUgations  under  the  new  issue.  Baboock  &  Wilcox  at  4  are 
5s.  better,  and  at  35s.  Briti.sh  Aluminiums  show  1/16  gain. 
Tjondon  and  Suburban  Traction  prefexeno©  are  dull  on  the  re- 
port showing  no  dividend  on  the  prefei'ence  .shares  in  respect 
of  the  pa.st  year.  

'share    list    of    ELECTRICAL    COBtPANIES. 

HOHB  Eleotaioity  Coupanibs 
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May  13, 
1919.     Blae  or  fall, 
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AN  ELECTRICAL  DEVICE   FOR 

CHECKING     THE     STEAM     CONSUMPTION    OF 

SMALL-POWER  MIXED-PRESSURE 

TURBO-GENERATORS. 


Bv  J.  B.  HARRISON. 


The  labour  difficulty  durinsc  the  period  of  the  war  has  led 
to  the  introduction  of  many  electromechanical  devices  with 
a  view  to  meeting  the  reduction  in  staff,  or  to  compen- 
sating for  the  poor  quality  of  the  labour  available. 

The  privately-owned  power  systems  of  works  or  mills 
employing  steam  turbines  of  .")00  to  1.000  Kw.  capacity 
have  been  particularly  hard  hit  from  this  point  of  view  ;  I 


portional  to  the  position  of  the  valves,  is  in  the  bottom 
position  :  the  lever  b,  which  rests  on  s  m  s,  moves  up 
and  down  in  correspondence  with  the  movement  of  the 
valves. 

Attached  to  one  end  of  the  lever  b  a  contact  c  b  is  fixed 
which  travels  up  and  down  the  face  of  the  commutator  c  s, 
the  function  of  i'  b  being  to  cut  out  the  resistance  R  as  the 
lever  b  rises. 

Fig.  1  shows  the  commutating  device  and  the  turbo- 
servomotor. 

Fig.  -2  shows  the  recorder  chart,  upon  which  the  position 
of  the  valves  is  indicated  by  the  movement  of  the  pen.  As 
the  valves  close,  the  resistance  R  is  gradually  cut  out  of  the 
recorder  circuit,  and  the  pen  moves  over  the  chart,  recording 
the  position  of  the  valves  in  four  steps  per  valve. 

The  voltage  of  the  supply  is  practically  constant,  there- 


()j  j  TO    GOVERNOR 


PISTON    VALVE 
SERVOMOTOR 

PINION 


POWER    HOUSE 


ITCHBD  METER 


RECORDER- 


may  quote  a  case  coming  under  my  control  in  which  all  the 
original  staff  was  called  up  for  military  service  during  the 
early  period  of  the  war,  and  I  had  to  employ  any  class  of 
labour  that  was  available  to  keep  up  the  power  supply. 

The  supply  was  maintained  with  reasonably  good  results, 
but  on  checking  the  coal  consumption,  I  found  that  it  was 
going  up  out  of  all  proportion  to  the  output  of  the  generator, 
and  this,  coupled  with  the  increasing  difficulty  of  obtaining 
coal,  and  the  rising  price  per  ton,  made  it  imperative  that 
some  action  should  be  taken. 

The  plant  under  review  was  of  the  mixed-pressure 
turbine  type,  and  I  found  that  I  had  to  be  constantly, 
visiting  the  power  house  to  check  the  steam  consumption  ; 


fore  the  only  variation  of  the  movement  of  the  pen  is  due  to 
the  amount  of  resistance  in  the  circuit  at  R. 

An  indicating  instrument  (see  fig.  1)  can  also  be  incor- 
porated in  the  scheme  ;  this  can  be  of  the  usual  voltmeter 
pattern,  but  the  scale  is  recalibrated  (fig.  3),  and  it  can  be 
fixed  on  the  switchboard  so  that  the  switchboard  attendant 
is  also  able  to  observe  the  operation  of  the  steam  side  of  the 
turbine. 

The  controlling  switch  on  the  turbine  is  completely 
enclosed  in  an  ironclad  case,  and  cannot  be  tampered  with 
by  an  unauthorised  pereon. 

The  device  consumes  practically  no  current,  and  is 
simple  for  iastalling,  provided  that  one  is  in  possession  of  a 


but  as  I  could  not  spare  the  time  for  constant  visiting,  I 
tried  various  devices  to  rec'ord  the  steam  consumption,  and 
eventually  developed  the  following  arrangement,  which 
affords  a  direct  check  on  inattention  on  the  part  of  the 
man  in  charge  of  the  plant. 

With  a  purely  high-pressure  turbine  the  position  of  the 
valves  would  follow  more  or  le.?s  the  kw.  output  of  the 
generator,  but  in  the  case  of  mixed-pressure  machines  the 
position  of  the  high-pressure  valves  is  controlled  from  two 
sources,  viz.,  the  KW.  output  of  the  generator  and  the 
volume  of  low-pressure  steam  available  at  the  time.  The 
efficiency  of  the  mixed-pressure  turbine  to  which  I  am 
referring  depends  to  a  great  extent  on  the  human  element, 
as  the  low-pressure  auxiliary  valves  have  to  be  periodically 
adjusted  to  meet  the  conditions. 

When  the  turbine  is  started  up,  all  the  high-  and  low- 
pressure  valves  are  open,  and  the  spindle  s  Ji  S  of  the  servo- 
motor (see  fig.  1),  the  movement  of  which  is  directly  pro- 


recording  ammeter  of  the  shunted  type.  This  arrangement 
has  proved  its  value  in  actual  practice  from  the  point  of 
view  of  knowing  exactly  the  position  of  the  valves,  as  the 
valve  curves  can  be  compared  with  the  KW.-output  curves 
of  the  generator  at  any  time  when  the  generator  is  working. 


Experiments    on    Electric    Shock.— Experiments    have 

proved  that  low-pressure  electricity  in  sufficient  quantity  may  be 
dangerous  to  life  on  account  of  palpitations  induced  in  the  ven- 
tricles of  the  heart,  says  the  Engineer :  A.c.  with  a  periodicity 
of  36  to  50  cycles  is  four  times  more  dangreroua  than  D.c.  Experi- 
ments in  France  showed  that  100  milliamperes  of  A.c.  at  a  pressure 
of  100  volts  would  kill  a  dog-  in  a  few  seconds,  while  400  to  50O 
milliamperes  of  D.c.  could  be  applied  before  death  occurred.  The 
effect  of  very  high  pressures  langintr  from  10,000  to  50,000  volts 
is  similar  to  that  of  low  pressures  because  of  the  potential  fall  set 
up  by  the  electric  arc  formed  between  the  body  and  the  electrical 
conductor. 
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LARGE     POWER     TRANSFORMERS. 


By  A.  G.  ELLIS,  A.M.LE.E.,  and  J.  L.  THOMPSON,  M.Sc,  A.M.LE.E. 


{Abstract  of  paper  read  before  the  INSTITUTION  OF  Electriwl  Engineuks.) 
(Cii'iiliiiled  from  page  546.) 


I'luiu  the  uiaiiutaituior's  poiat  of  view  botli  coio  and  sheU 
type  U'axitJoj-iiiers  cau  be  sauiMla^.oui'ily  buiJt  tor  eitiier  siDtJle- 
phaae  or  three-phase. 

ihe  c-ore  type  a*,  usually  coaistructed  lejids  itself  better  to 
siikUI  and  hi{4:h-t<.-uiaoii  units,  as  suiall  couducloi-s  cau  be 
better  wound  lu  enculai'  coils  aud  the  insulatiug  problem  is 
siuiphhed.  1"W  ujediuiii  size  units  the  three-phase  core  type 
malces  a  ssitislactory  job,  but  lu  veiy  large  units  the  bracing 
and  crwling  become  quite  problems.  In  large  units  it  will 
generally  oe  preferable  to  split  up  into  three  single-phase 
units  forming  a  thiee-pliase.  gioup. 

'I'he  shell  type  is  generally  prefeiuble  for  single-phase  units 
except  for  small  sizes  at  high  voltage.  The  conb-uniction  is 
simpler,  more  robust,  and  less  liable  to  damage  in  handling 
and  ti'auspoix.  I'he  windings  can  be  vei-y  rigadly  braced, 
aud  the  constmction  gives  very  large  cooUng  siu'faces  of 
windings  ;uid  core. 

Iw'gardiug  electrical  perfomiance,  there  is  little  to  choose 
betwfcn  the  two  types  foj-  the  same  amount  of  active  copper 
and  iron.     Also  tliere  is  little  dillerence  in  cost. 

From  the  st-aiidix)iut  of  sen'ice  requirements  the  core-type 
windings  are  in  general  more  liable  to  shrinkage,  as  insula- 
tion is  always  under  a  peiiiianent  com'pressive  stress.  This 
is  not  so  aggravated  in  the  case  of  single-layer  spiral  windings 
of  copper  strip  wound  on  edge,  where  the  .shrinkage  is 
practic-aJly  negligible.  In  section  or  coil-wound  transformers 
ilie  toUil  sknnkage  alter  twelve  mouths  in  general  service 
may  be  of  the  order  of  'ii  per  cent.,  i.e.,  1  in.  in  40  in.  of 
winding   length  for  a  "JOjOOO-volt  transfomier. 

In  sliell-tyi^e  transfoniiers  the  exiwnsion  of  the  copper 
is  much  less  than  in  core-tyi)e  translormers,  and  there  is  no 
Lxjmpressiun  due  to  the  weight  of  the  coil,  and  consequently 
no  iK-i'iodio  adjustment  of  the  coil  supports  is  necessary 
under  normal   sei-vice  conditions. 

Some  form  of  coil  support  is  essential  in  all  transfonnei-s ; 
and,  fuither,  it  may  be  necessary  to  provide  means  of  ad- 
justment to  compensate  for  the  shilnkage. 

Means  for  automatically  compensating  the  shrinkage  in 
the  windings  of  core-type  transformers  gouerally  take  the 
form  of  spiral  springs  an-anged  so  as  to  exert  an  axial  thnist 
on  the  coUs  tending  to  oppose  dii'ectly  any  axial  movement 
due  to  the  shrinkage  of  the  insulation. 

While  such  springs  undoubtedly  follow  up  any  shrinkage 
that  may  occur,  the  more  the  springs  expand,  the  lower  the 
pressure  they  are  able  to  resist  without  movement.  Con- 
sequently tie  windings,  even  during  nonnal  operation,  may 
be  in  a.  state  of  permanent  viliration,  and,  under  abnonual 
conditions,  may  be  subjected  to  considerable  movement.  .A.ny 
such  movement  is  naturally  undesirable.  The  spring  should 
be  .so  placed  relatively  to  the  windings  that  the  weight  ft' 
the  latter  exei-ts  no  pressure  which  would  counteract  the 
elfect  of  the  spring. 

.Vnother  disability  of  the  use  of  springs  relates  to  core-tyjx> 
transfonners  with  very  long  cores,  especially  for  high  volt- 
ages and  large  outputs,  where  the  slumkage  of  the  windings 
may  be  as  much  as  1  to  IJ  in. 

A  spring  able  to  fiJIow  this  amount  of  shrinkage  and  slill 
be  able  to  exert  sirfticient  pi^essure  on  the  windings  would 
lead  to  complicated  and  inefficient  construction  and  involve 
Ifws  in  winding  spa.ce  and  higher  core  lass.  While  the  springs 
provide  adjustment  the  above-mentioned  disabilities  out- 
weigh, in  the  authors'  opinion,  the  resulting  advantages 
claimed.  Vibration  or  movement  due  to  shock  can  be  over- 
ame  if  some  means  are  provided  whereby  the  spring,  after 
having  performed  its  function  of  following  up  the  shrinkage, 
is  prevented  fi-om  any  po-tiible  recoil  due  to  .s'udden  .shock.  .An 
arrangement  due  to  Mr.  G.  Hariow  which  achieves  this  end 
is  shown  in  fig.  4.  It  consists  essentially  of  a  spring  which 
surrounds  the  plunger  of  a  small  dashpot  and  exerts  pressure 
between  the  dashpot  and  its  plimger.  The  plunger  is  .sup- 
ported on  the  top  frame  of  the  transfoi-mex  and  the  daslipot 
tran.sinits  the  pressure  of  the  spring  on  to  the  windings. 
The  dashpot  is  provided  at  the  back  end  with  a  small  hde 
serving  as  an  oil  inlet  and  escape.  When  shrinkage  of  the 
windings  takes  place  this  is  followed  up  by  the  spring  acting 
on  the  phinger,  and  any  possible  sudden  recoil  is  prevented 
by  the  sluggi.<sh  action  of  the  darshpot  and  plunger. 

In  the  shell  type,  shrinkage  is  practically  negligible,  and 
automatic  adjustment  is  unnecessary. 

Given  first-class  design  and  manufacture,  there  is  in  general 
very  little  to  choose  between  core-shell  types.  The  choice 
of  type  from  this  standpoint  and  the  ultimate  result  depends 
largely  on  the  individual  manufacturing  facilities. 

In  the  'shell-type  the  voltage  per  turn  is  considerably  higher 
than  in  the  core  type.  The  insulation  between  turns  must 
be  heavier  for  shell-type  design.',  and  this  becomes  more 
imp!)rtant  in   very  large  outputs. 

The  reinforcement  of  the  insulation  of  the  end  turns  is 
to  .'«^me  extent  easier  in  shell-type  designs,  as  the  total 
Biuuber  of  turns  is  emaJler  and   fewer  turns  have  to  be 


reinforceil.  For  ix>wcr  systems  with  uiuU'igrouud  cables  the 
end-tmn  reinforoemeiit  is  less  important  than  in  transformers 
connected  to  overhead  transiuLssion  lines  subject  to  atmos- 
pheric disturbances.  L'p  to  a  voltage  of  30  kilovolts,  experi- 
ence shows  that  reinforcement  to  the  extent  of  about  1  per 
cent,  of  the  winding  per  10  kilovolts  of  line  voltage  is  suffi- 
cient, i.e.,  for  30  kilovolts  3  per  cent,  of  the  winding  from 
each  line  tenuinal  is  ivinft>rce<l.  The  reinforced  insukition 
should  be  of  sultic-ient  strength  to  withstand  normal  lino 
voltage  momentarily  between  adjacent  turns,  in  a.bout  I  per 
cent,  of  the  winding. 

For  transformers  connected  to  overhead  transmission  lines 
up  to  100  kilovolts  the  number  of  reinforced  tuiiis  should 
generally  be  about  5  per  cent,  of  the  total  winding.  Tlio 
reinforcement  is  necessary  at  all  ends  of  the  wm  dings  which 
are  connected  to  the  line;  tills  in  delta-connecting  windings 
both  ends  of  each  phase  must  be  reinforced. 

On  switKJiing  in,  the  jjeriod  of  abnormal  voltage  stress 
lasts  usually  only  about  1/10  second,  and  the  voltage  may 
rise  to  a  maximum  of  twice  normal  voltage. 

The  curves  in  fig.  .5  .show  the  relation  between  breakdown 
voltage  and  time  for  .«heet  insulating  materials  commonly 
used  in  transformer  consiiiiction. 

The  insulation  between  tlie  end  tuiTis  of  the  winding  needs 
to  be  sufficiently  thick  to  withstand  full  voltage  for,  say,  one 
.second,  which  corresiionds  to  alKWt  (id  iK-r  cent,  of  normal 
voltage  applied  for  1  minute  (ir  mure. 


,           1 

Uliictov 

— 

\ 

\ 

' 

V 

__ 

yi% 

Y"- 

■*«' 

— 

8^0 

- 

^ 

hicX 

lew 

sST 

"* 

.,UL 

Fig.  4.  Fig.  6. 

Fig.  4.— Spuing  Coil  Sl;i'pokts   with  D.\su-1'ot  to  Prevent 

Recoil  of  Spring. 

Fig.  u.— Eelation  oi'  Breakdown  Voltage  and  Time  for 

Sheet  Insulating  Materials. 

(Jn  the  score  of  general  robustness  the  shell-type  trans- 
former presents  a  much  stronger  constiniction  which  is  less 
.susceptible  to  damage  in  handling  and  transport.  The  wind- 
ings are  well  anchored  and  braced. 

Core-type  windings  can  be  braced  and  supported  almost 
as  rigidly,  but  this  involves  elaboi-ate  and  costly  details  of 
I -on  .St  ruction  in  t^oil  supports. 

In  general  any  elaborate  system  of  coil  bracing  either  iu 
shell-type  or  core-type  transformers,  involves  a  certain 
aiiKnint  of  sacrifice  in  electrical  performance  and  increase  in 
co.st. 

Sixxjial  mechanical  attachments  foi-  coil  bracing  are  not 
generally  necessary  for  transfonners  for  normal  service  on 
.sy.stems  under  about  20.000  k.v.a.,  but  are  desirable  on  large 
transformers  and  on  large  systems,  or  in  cases  where  the 
oix»rating  conditions  are  .severe. 

On  an  8.(KX)-k.v.a.,  "ij-period,  single-phase,  shell-type  trans- 
former having  6  per  cent,  imi^dance  voltage,  the  maximum 
total  stJ-e.ss  over  the  whole  of  the  .surface  of  each  end  coil 
is  approximately  300  tons  under  short-circtiit  conditions.  This 
amounts  to  about  3  tons  per  sq.  in.  of  coil  surface. 

On  a  .5.0O0-k.\'.a.,  three-phase,  core-type  transformer  the 
axial  stress  between  H.T.  and  l.t.  concentric  windings  may 
amount  to  200  tons  per  leg  under  short-circuit  conditions. 
The  circumferential  stress  in  the  outer  concentric  codls  is 
of  the  order  of  S  tons  per  sq.  in.  of  copper  section.  The 
strength  of  the  copper  in  the  windings  is  usually  sufficient 
to  resist  this  hoop  stress. 

Tlie  protection  of  transformers  against  mechanical  daanage 
due  to  short-circuits  has  become  of  increasing  importance 
with  step-up  transfonners  situated  directly  on  the  station 
busbars.-  and  distributing  tran.sfonners  situated  often  rela- 
tively near  to  the  pcKwer  station. 

Mechanical  strains  may  be  resti-icted  by  limiting  the  short- 
circuit  current,  by  introducing  a  sufficiently  high  impedance 
in  'the  circuit. 
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Actually  external  reactanoe  is  mca-e  efficacious,  since,  with 
the  same  limitations  of  short-cii'cuit  current,  the  mechanical 
stresses  on  the  windings  ai'e  less  than  those  pi'oduced  when 
the  same  cauTent  hmita.tion  is  obtained  by  inter'nal  reactance. 

Questions  oi  costs,  space,  and  sunplicity  weigh  against 
.this  cousidoratiou.  It  is  quite  possible,  by  designing  the 
transfoi'mer  with  a  suitable  amount  of  inherent  reactance, 
to  limit  the  short-cii'cuit  stresses  to  such  a  value  as  can  be 
safely  dealt  with  by  a  robust  mechanical  construction.  This 
is  the  genei'al  tendency  of  modern   practice. 

Where  it  is  necessary  or  desiiable  to  install  external  pro- 
tective reactaaices,  the  following  genei'al  consaderations  should 
be  taken  into  account. 

The  ii-onclaJ  iype  consists  of  a  choke  coil  with  an  iron 
coi'e  similai-  to  a  standai'd  transformer  but  with  a  lai'ge  air- 
gap,  oi'  a  number  of  small  air-gaps  interposed  in  the  path  of 
the  magnetic  flux. 

The  air-core  type  consists  simply  of  a  plain  coil  in  air,  the 
inductance  of  which  is  designed  to  give  the  requii'ed  choking 
effect  without  the  use  of  an  iron  core.  Either  type  can  be 
built  to  give  satisfactory  service.  The  choice  depends  mainly 
on  the  type  of  service  obtaining,  and  on  the  location  and 
space  available. 

As  regards  the  type  of  service,  the  choice  reduces  itself 
largely  to  a  question  of  capital  cost;  the  relative  prices 
depend  on  the  short-circuit  current  requh-ed  in  terms  of  the 
nonnal  cuiTent. 

Busbar  reactances  are  usually  arranged  to  limit  the  cmTent 
transference  from  one  section  to  another  to  about  4  to  5 
times  the  normal  cuiTent  in  each  set  of  busbars,  correspond- 
ing to  a  voltage  chotke  in  the  reactance  of  25  to  20  per  oent. 
of  the  line  voltage. 

In  generator  reactances  the  current  limitation  is  usually 
about  eight  times  the  normal  cairrent,  which,  allowing  for 
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7.5  per  cent,  inherent  reactance  in  the  generator,  requires 
an  iulchtional  5  per  cent,  external  reactance,  or  a  total  of 
12.5  per  cent,  reactance. 

Feeder  reactances  are  generally  proportioned  for  a  smaller 
voltage  drop  of  about  5  per  cent.,  conesponding  to  a  cun-ent 
hmitation  of  20  times  normal. 

The  c<jst  of  such  reactances  increases  with  the  value  of  the 
current  limitation  for  a  given  normal  current.  This  con- 
isideration  does  not  aiise  in  the  aii'-core  type,  but  in  point 
of  cost  the  ironclad  type  can  be  designed  to  compare  favour- 
ably with  the  air-core  type  up  to  limiting  currents  of  ahtJiit 
eight  times  normal. 

In  this  respect  the  ii-onclad  type  has  the  advantage  over 
the  air-core  tyi>e  in  that  there  is  no  stray  field.  Air-core 
reactances  should  be  so  installed  that  there  is  no  iron-work 
nearer  than  a  distance  approximately  equal  to  the  ovei-all 
diameter  of  the  coU. 

This  is  often  an  imiwrta^nt  factor  vvhere  the  space  a.vaiil- 
able  is  limited,  as  is  generally  the  case  in  older  stations  wliere 
extensions  necessitate  the  use  of  such  aipparatus. 

The  safety .  factor  of  the  insulation  on  the  windings  of 
tranafomiers  is  an  indeterminate  quantity  in  such  portions 
of  (he  windings  as  may  be  subjected  to  imcontrollable  elec- 
trical strains  during  operation.  In  this  case,  so  far  as  can 
be  predete.nnitied  from  experience,  an  ample  safety  factor 
is  provided  for,  by  means  of  reiiiiforcemcnt  of  the  insulation 
between  turns.  The  greater  part  of  the  winching  is  not  sub- 
jected to  such  conditions,  and  here  the  safety  factor  of  the 
insulation  may  be  apxiroximately  determined  from  know- 
ledge of  the  properties  of  the  insulating  materials  and  the 
test  conditions. 

The  average  operating  .<afety  factor  of  (insulation  between 
turns  (based  on  the  normal  working  voltage)  is  frorn  166  to 
91)0.  This  factor  may  seem  high,  but  it  is  determined  by 
the  minimum   practicable  thickness  of   insulation. 

From  the  manufacturer's  standpoint  the  ^safety  factor 
must  be  reckoned  on  the  test  voltage  to  which  the  trans- 
former is  subjected. 

Usually  trail sfoirmers  are  sulimitted  to  an  overpotential 
tes!t  of  2  to  2i  times  aionual  voltage  for  a  period  of  one 
minute.  Hence  the  factory  safety  factor  (based  on  the  test' 
voltage)  is  of  the  order  83  to  450. 


It  is  possible  to  insulate  up  to  almost  any  voltage  between 
cod  sections  required  in  service  by  means  of  sohd  insulation. 
This  method  has  its  limitation  as  the  size  of  the  transformer 
m  creases. 

In  codls  of  radial  depth  greater  than  about  i  in.  to  1  in., 
it  is  necessaxy  to  introduce  ventilating  ducts  for  the  cooling 
medium  to  circulate,  which  themselves  lead, to  an  improved 
insulation   between   sections. 


TABLE  III. 

Working 
pressure. 

Approximate 
breakdown 
pressure. 

Operating 

1           safety 
1         factor. 

Test 
pressure.' 

Factory 
safety  factor. 

2? 

40 

182 

5-4 

7-4 

6ii 

GO 

91 

14-2 

425 

lU 

80 

1           7-25 

23 

3-5 

22- 

no 

5-0 

45 

2-45 

ss. 

140 

4-25 

47 

2-1 

55 

200 

3  65 

111 

1-8 

»  B.E.S..A.  standara  test  voltage  =  1,000  volts  +  2  x  nonnal  voltage. 

Table  III  shows  the  avera.ge  breakdown  voltage  for  the 
insulation  usually  emploj-ed  between  h.t.  and  l.t.  windings 
and  between  windings  and  frame. 

Similar  data  for  insulation  between  windings  and  the 
inside  surface  of  the  tank  give  a  safety  factor  to  earth 
through  the  oil  of  from  5  to  3  for  the  oiierating  safety  factor, 
and  2i  to  Ij  for  the"  factory  safety  factoa'  based  on  a  dis- 
ruptive strength  of  dry  oil  of  15,000  volts  between  needle 
points  i  in.  aii>art  at  15  deg.  C. 

The  creeping  distance  over  the  surface  of  porcelain  terminal 
insulators  should  be  so  propoi-tioned  as  to  allow  an  operating 
safety  factor  of  about  3  and  a  factory  safety  factor  of  about 
1^ ;  tha.t  is,  the  flash-over  voltage  of  such  insulators  should 
be  about  three  times  the  woa-king  voltage,  or  1^  times  the 
test  voltage  of  the  transformers. 


Fig.  7.— Packet  of  Iron  for  Magnetic  Shunt  for 
high-re.actance  transformer. 

The  mechanical  parta  of  a  transformer  subjected  to  stresses 
from  the  windings  are  proportioned  for  the  usual  safety  fat-- 
tors  employed  in  machine  design. 

In  well-designed  transformers  the  maximum  temperature 
occurring  at  any  point  on  the  winding  should  not  exceed  the 
average  temperature  in  the  windings  by  more  than  about 
5  deg.  C. 

The  service  conditions  in  the  interlinking  of  power  systems 
differ  from  those  of  ordinary  sub-station  step-down  trans- 
formers. 

The  usual  means  of  obtaining  the  requisite  voltage  regula- 
tion consist  edbher  of  tappings  on  either  or  both  sides  of  the 
t!an.<9former  for,   say,   2i  and  5  per  cent,   above  and   below 


Fig.  8.- 


-  Variation  of  Insulation  Eesistance  with 
Temperature  and  Time. 


nonnal  voltage,  or  of  some  fonn  of  voltage  regulator  if  a 
wide  range  or  frequent  adjustment  is  required. 

In  the  case  of  two-phase  or  tliree-pha.-^e  sv-stenis  inter- 
linked at  one  point  the  connections  of  the  interlinking  trans- 
former are  of  no  consequence  unless  there,  are  more  than  two 
stations  interlinked. 

In  ring  connection  the  question  of  phase  relation  enters. 
Star  connection  is  generally  preferable. 

Transformers  for  us©  with  rotary  converters  are  worthy 
'  of  sijeclial  mention  in  that  they  in  many  casesrequire  special 
electrical  characteristics  which  are  not  met  with  in  standard 
power  ta*ansformers.  Where  the  voltage  on  the  d.c.  side  of 
the  convei-ter  is  obtained  by  means  of  st.atic  or  synchronising 
boosters,  the  main  transfomiers  are  of  identical  design  and 
constiniction  with  standard  powei-  transformers.  When  the 
D.C.  voltage  regula.tion  is  obtained  by  means  of  field  regula- 
tion, the  transformer  must  be  provided  with  sufficient  inter- 
nal reactance  to  meet  the  peculiar  requirements.  The  trans- 
fonner  reaiotance  voltage  required  may  range  from  5  to  SO 
per  oent. 
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With  ehell-type  transformers  the  coil  grouping  can  be 
earily  varied,  and  internal  reactance  voltages  of  from  8  to 
10  per  cent,  for  a  5(X»-k.v.a.,  up  to  12  to  15  per  cent,  for  a 
l.OoO-K.v..*.  transformer,  can  be  obtained,  .\bove  these  values 
magnetic  shunts  generally  have  to  be  resortetl  to  in  order  to 
attaiim  the  exti-a  reactance  required. 

With  coi^vtype  transtormers  the  value  of  the  reactance 
reiiuiied  is  readily  ol)tainable  up  to  any  required  value  by 
iiie:ins  <>!'  the  coil  grouping  and  suitable  spacing  of  the 
primary  and  secondaa-y  windings. 

This  method  was  supejseded  by  magnetic  shunts  con- 
sLsting  of  a  sheet  or  sheets  of  iron  arranged  concentiioally 
between  H.T.  and  l.t.  windings.  To  avoid  trouble  due  to  the 
magnetic  satui-atiou  of  the  magnetic  shunts  introduced  into 
the  transfoiTuer,  a  new  type  of  magnetic  shunt  of  multiple- 
gap  construction  was  designed  and  patented  by  the  authoi-s. 

.■\  large  number  of  transformers  built  with  tais  type  of 
magnetic  diunt  are  in  commission  and  building,  ranging  in 
.size  from  16-5  -to  2,'30O  K.v..\.  for  150  tOi2,000-KW.  rotary  con- 
verters. 

Tiausfonners  of  this  tM^e  give  a  high  degree  of  utilisation 
of  active  material  compared  witli  the  older  types,  and  they 
are  easily  designed  to  have  a  straight-line  volt-ampere  chairac- 
teristic.  They  aJso  present  a  robust  construction  and  have 
]-educed  losses  and  improved  efScdency,  with  a  resulting 
saving  in  annual  charges. 

.A.  transformer  of  this  type  compajed  with  that  of  the  old 
type,  either  with  sandwich  winding  oi-  satui-ated  magnetic 
shuutj!,  would  have  a  copper  or  load  lass  of  only  about  two- 
thirds  of  that  of  the  older  types,  and  a  corresponding  im- 
pjovement  in  efficiency.  This  type  of  construction  is  Ulus- 
trate<i  in  fig.  6,  and  also  in  tig.  7.  whici  shows  a  built-up 
maguetiic  shunt  for  one  side  of  the  core  of  a  1,650-K.v..i. 
transfi)nner. 

The  switching  in  and  out  of  tran.sformers  may  present 
(Ufficulties  unless  the  transformer  is  conectly  designed.  The 
correct  way  to  switch  in  is  .slowly  to  close  the  switch,  during 
which  interval  the  distance  Ijetween  the  contacts  becomes 
smaller  until  the  voltage  causes  the  cunent  to  jump  across 
the  gap.  This  Jump  will  take  place  at  or  near  the  point  of 
maximiun  voltage,  which  is  the  point  of  the  wave  desii-ed  for 
miniimun  current  rush. 

If  the  switch  is  closed  at  the  maximum  point  of  the  volt- 
age wave  no  rise  of  voltage  will  be  experienced  unless  the 
core  has  residual  magnetism.  In  modern  transformers  the 
jxwsible  voltage  rise  will  not.  exceed  1.6  to  l.S  times  nonnal 
voltage  unless  the  flux  deniaty  is  low,  when  it  may  reach  a 
value  up  to  3  to  5  times  nonnal  voltage  under  adver.se  switch- 
ing conditions.  This  latter  condition  is  rarely  met  with 
except  in  high-frequency  transfomiers.  A  similaa-  result 
occurs  when  switching  out  a  transfoimer.  Frequent  oi- 
unnecessary  switching  .«hould  be  avoided  and  transformer 
snitches  should  be  closed  slowlv.  Bv  taking  the  above  pre- 
cautions It  is  quite  possible  to  switch  large,  and  high-vdtage 
tran.slormers  directly  on  to  the  line  without  danger. 

.All  trausformei-s  of  moderate  and  high  voltage  should  be 
dnwi  out  before  being  put  into  service.  The  insulation  re- 
sistance should  be  rneasurod  during  the  drying-out  period, 
and  tlie  values  should  follow  characteiis-tics  sinjilar  to  the 
curve  shown  in  fig.  8,  which  shows  va.riations  for  odl-im- 
iiiersed  ti-ansformers  before,  during,  and  after  drying  out, 
if  the  process  is  proceeding  satisfactorily. 

"Megger"  readings  of  the  insulation  resistance  values, 
while  useful,  are  not  safe. 

It  is  desirable,  as  far  as  possible,  to  ship  transformers  in 
their  tanks  ready  for  service,  the  drving  out  being  done 
before  leaving  the  factory. 


ELECTRIC     FURNACE     PRACTICE. 


The  Housing  Problem  in  the  United  States. — According 
to  the  American  Society  for  Electrical  Development,  because 
of  the  Government  restrictions  placed  on  building  materials 
'during  the  war,  there  have  been  practically  no  dwellings 
erectexl  in  the  past  two  years.  The  average  number  of  build- 
ings erected  yearly  before  the  United  States  entered  into  the 
^var  was  between  300,000  and  350,000.  Building  contractors 
base  theii-  calculations  for  the  next  twelve  months  on  the 
erection  of  not  fewer  than  700.000  new  homes.  There  are 
■said  to  be,  in  the  city  of  New  York  alone.  30,000  famihes 
searching  hoi>elessIy  for  homes.  .\nd  New  York  reflects  the 
situation  in  other  large  cities.  It  was  believed  by  many  that 
there  would  be  a  .'-■urplus  of  labour,  and  that  with  restrictions 
off  the  prices  of  building  materials  would  decline.  On  the 
contrary,  labour  wage  is  almost  certain  to  remain  at  its  old 
scale — if  it  does  not  climb  stiU  further;  in  fact,  in  the  New 
York  papers  of  March  20th  appeared  the  notice  of  an  increase 
of  one  dollar  per  day  to  all  classes  of  labour  in  the  building 
trades.  This  was  the  decision  of  Supreme  Court  Justice  P. 
Henry  Dugro,  umpire,  selected  by  the  Building  Trades  As- 
Bociation  and  the  United  Brotherhood  of  Carpenters  and 
Jointei-s  to  consider  their  dispute  over  wages.  It  is  certain  that 
prices,  in  the  future,  wOl  be  at  even  a  higher  level.  In  addi- 
tion to  the  pioposed  construction  of  new  houses,  thousands 
of  homes,  more  than  the  annual  average  number,  are  booked 
lor  remodelling,  redecorating,  and  other  renovating.  In  view 
of  these  facts,  the  Society  foi-  Elec'tric-al  Development  of  New 
Yoi-k  City  has  inaugurated  a  national  campaign,  scheduled 
for  April  1st  to  May  15th,  called  "Electrify  Your  Home," 
>hich  is  intended  to  stimulate  trade  activitieo. 


At  a  joint  meeting  of  the  Institution  op  Elbctricax  Engineers 
and  the  IsON  and  Steel  Institute  on  May  8th,  six  papers  on 
electric  furnaces  were  discussed.  Abstracts  of  the  papers  are  given 
below  ■ — 

Electric  Furnaces  in  the  United  Kingdom,  1918. 


By  R.  G.  mercer.  M.I.E.E. 


This  i)aper  deals  chieHy  with  the  operation  and  output  of  tlie 
various  types  of  furnaces  under  actual  working  conditions.  The 
main  object  is  to  give  information  which  may  tend  to  increase  the 
general  elticiency  of  electric  steel  furnaces  in  this  country. 

There  are  installed,  or  being  installed,  141  electric  furnaces 
with  a  total  capacity  of  112,000  K.v.a.  Of  these,  24  are,  or  will 
be.  used  for  Swedish  substitute,  cupro  nickel,  alundum,  manganese 
copper,  and  ferro  alloys.  The  remaining  117  are  electric  steel 
furnaces  having  a  total  charging  and  K.V.A. -capacity  of  'MH  tons 
and  9S.7(i'.(  k.n'.a.  respectively,  and  a  total  nominal  output  of 
31,170  tons  pel  month,  based  on  five  days  a  week,  four  weeks  per 
month.  Assuming  that  all  these  furnaces  are  working  at  full  load, 
the  total  nominal  output  at  the  end  of  a  year  would  be  40.-i.0OU 
tons. 
TABLE  I.— Electbic  Steel  Furnaces  in  the  United  Kingdom. 


Make. 

Number 

of 
furnaces. 

Total 

Total 

Nominal 
tons 

tons,  size. 

K.V.A. 

output  per 
month. 

Electro-Metals 

27 

73 

20,274 

6,740 

Greaves-Etchells 

2« 

64  i 

18,830 

.'•.,680 

Heroult 

45 

180i 

43,220 

13,760 

Rennerfelt        

4 

7 

1,89.'; 

750 

Snyder    

0 

n 

3,150 

1.200 

Special 

2 

2 

750 

280 

Stassano 

2 

2 

GOO 

240 

Stobie     

" 

45i 

10,050 

2,600 

Total           

117 

384 

98,769 

31,250 

The  actual  charge  is  in  most  cases,  esjjecially  in  the  case  of  6-ton 
furnaces,  greater  than  the  rated  charge.  The  actual  output,  giving 
the  test  month's  output  of  each  furnace  is  purposely  taken,  and  is 
65  per  cent,  of  the  nominal  output.  Assuming  that  the  furnaces 
to  be  installed  have  an  actual  output  of  65  jjer  cent.,  the  actual 
output  per  month  would  be  2,028  tons,  making  a  total  of  7,04  7  tons 
per  month,  or  91,637  tons  in  the  ladle  per  annum,  for  castings, 
against  a  total  nomuuil  output  of  140.920  tons  per  annum.  The 
furnaces  are  mostly  working  on  day  shift.  The  actual  output  is 
purpo.sely  taken  from  the  best  month's  output  of  each  furnace,  and 
is  78  per  cent,  of  the  nominal  output.  Assuming  these  had  a 
ratio  of  78  per  cent,  actual  to  nominal  output,  the  actual  output 
would  be  2,410  tons  per  month.  These  furnaces  represent  those 
sanctioned  by  the  Ministry  of  Munitions  of  War  and  do  not  include 
those  ordered  since  November,  1918,  after  which  date  sanction 
was  not  required. 

On  the  above  assumption,  we  have  in  this  country  furnaces 
capable  of  producing  a  total  possible  output  of  over  300,000  tons 
of  electric  steel  ijer  annum  with  98,769  K.V.A.  behind  them. 
Taking  the  average  output  per  month  over  a  period  of  time  we 
get  very  different  results,  as  follows  : — 

Nominal.      Actual.       % 

Castings 7.720  3.5.57         46 

Ingots      16..5,S0  9,855         .59 

Comparing  these  with  the  best  month's  outputs  there  is  a  differ- 
ence in  each  case  of  1 9  per  cent.  Delays  are  largely  resimnsible  for 
this. 

The  author  found  that  while  some  users  kept  proper  records  of 
the  operation  and  output  of  their  furnaces,  others  confined  them- 
selves to  the  output,  and  kept  no  proper  records  of  isurrent  and 
electrode  consumption  or  causes  of  delays. 

It  was  decided,  therefore,  to  send  out  electric  furnace  log-sheets 
to  all  users,  and  to  ask  for  fortnightly  returns  to  be  made  to  the 
Ministry  of  Munitions.  Instead  of  giving  full  particulars  of  each 
individual  heat,  the  total  number  over  a  fortnight  was  given.  These, 
with  the  particulars  previously  g-iven,  were  sufficient  for  the 
requirements  of  the  Ministry,  and  enabled  the  latter  to  note 
especially  those  furnaces  which  were  not  operating  well,  and  the 
reason.  The  results  are  embodied  in  a  number  of  tables  in  the 
paper  ;  the  figures,  taken  over  a  period  of  one  to  six  months,  show 
the  comparative  performance  of  furnaces  working  as  nearly 
as  possible  on  the  same  class  of  steel,  and  under  similar  conditions 
in  the  various  steel  works. 

In  making  comparisons  the  author  considers  it  to  be  necessary  to 
take  furnaces  having  the  same  k.v.a.  capacity,  and  not  the  rated 
charging  capacit.y  in  tons.  The  heats  per  day  in  the  table  are  the 
average  number  of  heats  taken  over  the  whole  period  of  20  days 
a  month,  and  include  "delays."  Under  "  best  months  output' 
the  averaf^e  number  of  heats  per  day  are  shown  with  "  no  delays. " 

After  a  careful  comparison  of  the  various  sizes  and  types  of 
furnaces,  the  author  has  arrived  at  the  results  given  in  Table  II, 
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TABLE  II.— 

Ratings 

OF  Electbic  Furnaces. 

Ingots  or 
castings. 

Size, 
tons. 

K.V... 

Average 

hours  per 

heat. 

Number  of 

heats  per 

day. 

Nominal 
tons  per 
tmonth  of 
20  days. 

Ingots 

i 

250 

2-75 

7 

70 

Castings    ... 

250 

2-25 

S 

80 

Inprots 

li 

500 

3-25 

.    6 

180 

Castings    ... 

14 

500 

3 

7 

200 

Ingots 

2-2i 

650 

4-25 

5 

220 

Castings    ... 

2-2i 

650 

35 

5 

240 

Ingots 

3-34 

850 

5'75 

4 

280 

Ca!!tings    ... 

3-34 

850 

476 

4 

280 

Castings    ... 

5 

1.000 

4 

5 

500 

Ingots 

6 

1,.500 

7-5 

3 

360 

Ingots 

7 

1,800 

7-5 

3 

420 

Ingots 

10 

2,500 

7-5 

3 

600 

Ingots 

15 

3,000 

7-5 

3 

900 

The  nominal  output  per  month  is  based  on  the  assumption  that 
the  weight  of  charge  is  equal  to  the  rated  charging  capacity  of 
the  furnace.  In  actual  practice,  however,  this  is  not  the  case  in 
many  furnaces.  The  6-ton  furnaces,  for  instance,  take  from  6'8  to 
102  tons  per  charge  on^^the  average.  Consequently  the  actual 
output  is  increased,  though  the  heat  jieriod  would  increase  and  the 
average  number  of  heats  per  day  might  be  less  than  the  above 
estimate.  The  author  sees  no  reason  why  the  above  outputs  should 
not  be  easily  reached  under  proper  conditions.  While  it  is  difficult 
where  there  are  a  number  of  furnace.s  working  together  to  arrange 
things  so  that  the.v  may  be  teemed  as  and  when  ready,  it  should 
not  be  difficult  for  a  single  furnace  to  get  the  necessary  attention. 
Failure  due  to  breakdown  of  generating  plant  and  lack  of  spare 
plant  occurred  in  one  or  two  cases.  The  generating  stations  were 
working  at  their  maximum  capacity  and  were  at  times  severely 
overloaded.  Th'i  result  was  that  when  shortness  of  supply 
happened,  the  first  plant  to  be  shut  down,  with  little  or  no  notice, 
was  the  electric  furnace.  It  was  easier  to  shut  down  than  a  lot  of 
small  and  not  so  important  users.  There  is  no  doubt  that  all  the 
users  of  electricity  were  doing  important  work  during  the  war,  but 
very  much  less  eonsequental  damage  and  interference  would  have 
resulted  if  the  furnace  user  could  have  been  kept  going  until  he 
had  at  any  rate  a  chance  of  cleaning  his  furnace  so  iis  to  prevent  a 
possibility  of  freezing.  When  this  was  pointed  out  the  supply  engin- 
eer always  showed  his  keen  appreciation  and,  although  at  his  wits' 
end  to  try  to  accommodate  everybody,  he  most  certainly  gave  the 
electric  furnaces  first  consideration.  The  author  thinks  a  debt  of 
gratitude  is  due  to  the  various  corjxirations  and  other  electric 
supply  departments.  Like  the  Navy  they  workefl  silently,  and 
their  existence  was  chiefly  brought  to  mind  when  anything  adverse 
happened. 

Delays  due  to  breakdown  of  furnaces  have  been  far  too  frequent. 
In  the  author's  opinion  the  tilting  gear  and  general  arrangement 
of  electrode  feed-gear  on  certain  types  have  not  been  designed  to 
withstand  the  conditions  in  a  steel  works.  He  has  many  records 
of  stripping  on  the  tilting  gear,  of  stripping  of  the  electrode  gear, 
and  every  possible  transformer  trouble.  The  makers  concerned  are 
eliminating  these  bad  features.  If  the  reUabUity  can  be  improved 
it  will  certainly  pay  the  user  to  have  his  furnace  brought  up  to 
date  as  far  as  possible. 

Water-cooled  collars  at  the  electrode  entrance  in  the  roof  have 
been  a  source  of  constant  trouble  and  delays.  Their  breakdowns 
are  undoubtedly  due  chiefly  to  failure  of  water  supply. 

Electrode  holders  of  certain  types  also  give  a  lot  of  trouble. 
Personally,  the  author  has  no  use  for  a  water-cooled  electrode 
holder  ;  its  use  is  an  admission  that  it  is  exposed  to  hot  gases.  If 
electrodes  (especially  amorphous  carbon)  are  operated  at  a  proper 
current  density,  and  assuming  they  are  not  of  inferior  quality,  the 
holder  should  be  able  to  carry  the  necessary  current  without  undue 
heating.  Against  this  it  may  be  argued,  and  with  some  reason, 
that  where,  say.  a  furnace  is  fitted  with  14-in.  amorphous  carbons, 
which  at  a  current  density  of  25  amps,  per  sq.  in.  should  carry  about 
4,000  amps,  each,  the  user  nearly  always  runs  them  at  5,000  or 
6,000  amps.  The  user  may  say,  in  explanation,  that  he  cannot 
otherwise  get  his  heat  in  the  furnace  (there  is  plenty  outside).  The 
answer  is  that  he  should  either  put  in  a  larger  electrode  if  the 
furnace  can  take  it  or  one  be  got  for,  say,  8-in.  graphite,  which 
with  a  current  density  of  100  amps,  per  sq.  in.  will  enable  him  to 
ran  at  5,000  amps,  per  phase.  It  may  further  be  argued  (and 
again  with  some  reason)  that  amorphous  carbons  are  very  often  of 
inferior  quality,  and  it  very  often  happens  that  while  one  batch 
may  be  good  the  very  next  batch  |out  ofi  the  sam6  heating  furnace 
may  be  very  inferior. 

■Table  III  shows  the  total  amperes  which  amorphous  or  graphitic 
carbons  should  carry  at  a  current  density  of  about  25  to  100  amp. 
per  sq.  in.  respectively  : — 

TABLE  III. 

Amperes  per  electrode. 

Amorphous. 
2,000 
4.000 
5,000 
6,500 
7,800 


Some  electrode  holders  are  fairly  reliable  and  efficient  (without 
water  cooling)  where  a  reliable  electrode  economiser  is  fitted.    Th« 


Diameter  of  electrode  (in.i. 

Amp 

Graphite. 

Amorphous. 

Graphite 

5i 

10 

2,000 

ri 

14 

3,000 

7 

It; 

4,000 

8 

18 

5,000 

9 

20 

(>,500 

10 

— 

8,000 

12 

— 

11,000 

great  difficulty  is  to  find  an  economiser  which  will  stand  up  in 
existing  furnaces  of  the  gallows-arm  type  fitted  with  amorphous 
carbon  electrodes.     The  gallows  arm  comes  down  so  close  to  the 
roof  that  a  comparatively  shallow  economiser  has  to  be  employed. 
Table  IV.* 

K.v.K 260    450    660    765    750     1,200     l.fOO      2,600      3,000 

Size,  tons i       IJ       3       2*       3  6         7  10  12 

Best  month's  output,  tons       96     180    266    237    279        651       432         367  791 

Units  per  ton  . .         . .     768    770    626    730    817       647      b77         946  869 

Heats  per  day 
Electrode  dia.,  in.. . 
Electrode     consumption 
lb.  per  ton  in  ladle 

'  This  tahh 

:a  = 
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a  summary  of  the  best  results. 
lOrphous ;  G  —  graphite. 

The  problem  is  not  so  diflicult  with  graphitic  carbon  electrodes. 
Self-adjusting  economisers  demand  attention  periodically,  and  are 
not  sufficiently  fool-proof.  The  author's  view  is  that  after  the 
maker  has  done  his  best  to  improve  an  existing  furnace  by  such  an 
addition,  it  is  up  to  the  user  to  see  that  proper  care  and  inspection 
of  the  same  are  practised.  The  whole  question  of  "  human  ele- 
ment "  is  by  far  the  most  important  in  the  operation  of  a  reliable 
furnace. 

Of  the  gallows-arm  type  of  furnace  the  Snyder  can  claim  over  a 
period  an  electrode  consumption  as  low  as  7  lb.  of  4-in.  graphite 
per  ton  of  steel  in  ladle.  The  Heroult,  Greaves-Etcbells,  and 
Electro-Metals  have  with  economisers  each  shown  a  graphite  con- 
sumption over  a  period  of  13  lb.  per  ton.  Of  the  furnaces  having  no 
gallows  arm  the  Stobie  shows  an  electrode  consumption  of  9-in. 
graphite  as  low  as  6'5  lb.  per  ton  over  a  period  of  5.V  months. 

Low-tension  conductors  have  not  received  the  necessary  atten- 
tion in  the  past.  A  current  density  of  750  amp.  per  sq.  in.  is  ample 
for  copper  strip,  for  they  are  nearly  sure  to  be  run  at  a  higher  rate 
in  actual  practice.  The  maker  should  himself  be  responsible  for 
all  joints  being  properly  made  in  the  first  instance,  and  should 
instruct  the  user  to  have  them  periodically  inspected. 

Transformers  are  the  most  important  part  of  the  furnace  install- 
ation. Until  recently,  two  transformer  makers  have  had  the  bulk 
of  the  furnace  business.  Breakdowns  of  both  makes  have  occurred 
due  to  the  makers  not  appreciating  the  very  heavy  service  their 
apparatus  would  be  called  upon  to  stand  up  to.  Notwithstanding 
recent  improvements  breakdowns,  though  less  frequent,  happened 
owing  to  causes  quite  outside  the  transformer  maker's  control. 

Automatic  voltage  and  current  regulators  are  going  to  help  not 
only  the  transformers  but  also  the  power  supplier.  Woolwich 
Arsenal  has  a  set  running  in  conjunction  with  one  of  two  6-ton 
2,000-K.v.A.  Greaves-Etchells  furnaces. 

( To  be  ciiniiniieii.) 


Discussion  i.v  London. 

Six    papers   were   taken    as   read    and    discussed    together. 

Mr.  Haeborii  opened  the  discussion  by  explaining  that 
there  were  always  two  stages  in  the  process,  first  melting  the 
metal  ajid  thea  refining  it.  He  was  not  competent  to  express 
an  opinion  as  to  which  paa-ticular  type  of  electric  furnace  was 
the  best,  that  was  a  purely  electrical  question,  but  there 
wais  no  difl'eronc<e  from  the  metallurgical  point  of  view, 
llnt'oitunately  the  inductiora  'furnace  had  not  held  its  own, 
but  he  thought  the  problem  to-day  was  still  how  to  do  away 
with  the  electrodes.  Some  steel  makers  used  the  Bessemer 
process  for  the  first  half  of  the  process,  and  finished  ofE  by 
placing  the  molten  metal  in  an  electric  furnace.  In  this 
way  products  equal  to  those  produced  by  the  open  hearth 
method  were  obtained.  In  the  speaker's  opinion,  some  com- 
bination such  as  this  would  probably  be  found  to  be  the 
best.  With  regard  to  meiting  ore  in  electric  furnaces,  not 
much  progi-ess  had  been  made,  and  the  output  was  smaJl. 
Until  very  cheap  power  was  obtainable  eJectrio  bla-st  furnaces 
could  not  compete,  with  the  ordinary  furnaces,  and  he  could 
noti  see  any  prospect  of  electric  melting  holdmg  its  own. 

Mr.  A.  G.  Ei-Lis  pointed  out  that  the  total  output  of  electric 
sleeJ  in  England  had  not  been  given.  The  current  used  in 
a  furnace  was  limited  by  the  size  of  the  electirode,  whereas 
in  open-top  carbide  furnaces  up  to  40,000  amps,  could  he 
useri.  There  was  no  limit  to  the  size  of  transfoiToers  that 
could  be  built,  even  up  to  .5(t,000  amps.  He  wa,s  glad  to  see 
that  emphasLs  had  been  laid  on  the  necessity  of  making  good 
jobs  of  transformer  installations  He  pleaded  for  simplicity, 
especially  regarding  connections  and  ta.ppings;  the  latter  should 
be  brought  right  out  of  the  transformer.  In,  his  opinion 
switchgear  was  much  more  likely  to  give  trouble  than  trans- 
formers. Much  of  the  trouble  with  the  latter  in  the  pa,.st 
had  been  due  to  short  ca-pacity.  The  right  size  of  trans- 
foi-mer  had  been  arrived  at  mostly  by  trial  and  error  methods 
with  the  result  that  transformers  had  not  been  made  large 
enough.  He  did  not  think  it  was  necessary  to  brace  trans- 
former coils  m  all  directions,  as  it  was  quite  a  simple  ma,tteir 
to  determine  m  which  direction  coils  would  tend  to  move. 
Regulator  tappings  should  always  be  brought  outside  the 
transfoiTQer  so  that  it  could  continue  working  should  the 
regulator  break  down.  It  was  possible  to  obtam  external 
regulation  with  11.000  volts. 

Mr.  C.VMPRElx's  remarks  were  chiefly  confined  to  the.  pro- 
duction of  ferro  alloys.  In  I91S  the  whole  of  the  country's 
supplie-s  ol'  ferro  chrome  were  produced  electrically.  Some- 
thing like  lO.OfX*  tons  were  produced,  and  .SO  millions  of  elec- 
trical units  were  used.  The  manufacture  of  tool  steel  had 
also  been  verv  large,  and  it  vi-.is  his  opinion  that  electric 
steel  equal  m  qualify  to  crucible  ^:eel  could  be  produced  if 
equal  i-are  was  taken  in  manufaclunng  He  thought  that 
more  attention  should  be  given  to  electrical  power  contracts. 
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In  Sheffield  pood  work  had  been  done,  but  no  account  waa 
taken  of  power  factor.  It  would  be  advantageous  if  a 
unifonn  method  of  charging  could  be  adopted,  this  could 
cwnsist  of  a  fixed  price  plus  ix)wer  factor  and  coal  clauses. 
With  regard  to  the  control  of  electric  furnaces,  it  was  po.s- 
sible  to  have  a  inaMer  controller  that  would  regulate  a  number 
of  tiirnaces  on  oue  feeder,  so  that  the  whole  could  be  oon- 
troUed  from   the  power  station. 

Sir  KoBKKT  .\.  IlAL>HELi>,  F.R.S.,  congratulated  the  authors 
on  the  useiul  information  that  had  beeji  collected  in  the 
papers.  The  whole  thing  turned  upon  the  cost  ol  jx)wer; 
It  was  essential  to  have  cheap  jxjwer,  and  he  ho{>od  the 
national  electricity  supply  scheme  would  have  the  deaii^d 
result.  This  cxjuntry  would  be  in  a  very  bad  state  indee*! 
if  that  scheme  did  not  give  theim  really  cheap  power.  In 
this  country  thoy  were  producing  electric  steel  at  a  cost  of 
lietweoii  £'1  ajid  £3  per  ton,  wheivas  in  Canada  it  was 
prtiduced  at  10s.  per  ton.  Electric  furnaces  had  been  a 
very  great  help  to  his  finu  during  the  war,  they  had  enabled 
them  to  make  use  of  100,000  tons  of  scrap  metal  whidh  they 
would  not  otherwise  have  been  able  to  utilise.  He  took  that 
opportunity  of  thanking  Mr.  S.  E.  Fedden,  manager  aj:d 
chief  engineer  of  the  Sheffield  Corj^oration  eleetricity  under- 
taking, foi"  his  valuable  help  in  getting  the  furnaces  to  work. 
The  .speaker's  opinion  was  that  electric  fm-naces  had  come 
to  stop,  but  it  was  vei-y  desirable  that  they  should  have 
cheap  power.  In  the  U.S.A.  they  were  using  electricity  not 
only  for  melting  and  refining  metal,  but  also  for  anneahng 
and  such  purposes;  and  it  was  ther«fore  important  to  lower 
the  cost  of  energy.  A  fmlber  point  was  that  electrical  heat 
was  not  the  same  as  heat  obtained  from  combustion;  it 
was  po.ssible  that  electrical  beat  had  some  effect  on  the 
molecular  structure  of  metals.  It  was  claimed  by  one  manu- 
facturer that  steel  made  in  an  ordinary  furnace  was  im- 
proved by  ha^^ng  an  electric  current  passed  through  it  w-hile 
being  cooled.  He  had  examined  samples  of  such  steel,  and 
although  he  had  found  no  such  superiority,  that  was  no 
reason  why  the  claims  sliould  be  discredited. 

Mr.  W.  M.  MoRDEi'  said  that  reducing  the  cost  of  energy 
was  not,  in  his  opinion,  necessary;  it  would  seiTe  a 
much  more  useful  purpose  if  the  anaooint  of  hea-t  lost 
in  the  fitrnaces  themselves  could  be  reduced,  and  he 
thought  a  i>enalty  should  be  imposed  on  steel  makers 
for  every  unit  wasted  in  this  and  other  ways.  These 
were  matters  beyond  the  electrical  engineer;  it  was 
up  to  the  user  once  he  had  got  a  good  piece  of  appa- 
ratus to  see  that  it  was  operated  on  the  most  economical 
lines..  Another  direction  in  which  expenditure  cO'Uld  be  re- 
duced was  by  exercising  care  with  the  electrodes.  Much 
coidd  be  done  to  .save  energy  by  furnace  inspection,  and  the 
aipplication  of  common  .sense,  for  instance,  by  the  use  of 
Stobie  electrode  economisers.  He  thought  that  the  seci-et 
of  the  great  growth  of  electric  fui^naces  during  the  war  was 
to  be  found  in  tjhe  word  swarf.  The  experience  gained  in 
this  way  was  very  valuable,  and  wotdd  lead  to  still  more 
in  the  near  future.  In  reply  to  thost;  who  depreciated  the 
electric  furnace,  he  .would  .say  that  the,  tide  had  risen,  and 
still  continued  to  rise,  in  spite,  of  all  that  w-as  said  a.gainst 
such  furnaces.  Pie  would  like  to  know  whether  the  in- 
diirtion  furnace  was  really  dead.  A  pa.per  setting  out  not 
its  merits,  but  its  defects,  and  the  exact  reasons  why  it  had 
failed,  woidd  be  very  useful. 

Mr.  G.  \V.  Partridge  spoke  aiS  a.  supplier  of  electricity, 
anil  suggestexl  that  us>ers  of  electric  furnaces  should  exercise 
a  little  patience  before  they  clamom-ed  for  cheap  rat<^s.  He 
was  of  the  opinion  that  if  supply  engineers  were  allowed 
rea.'^jnable  time  to  make  up  for  the  lost,  time  during  the  ]a.st 
feu  >ears  in  repairs  and  renewals,  there  was  no  reason 
why  they  should  not  .'tipply  energy  at  cost.c  below  ^d.  per 
unit  within  tlie  next  three  or  four  years.  He  thought  that 
'id.  per  unit  was  too  low,  but  special  ra.tes  for  load  factor 
were  certainly  desirable.  After  supplying  power  for  rail- 
ways, he  thought  electric  furnaces  would  give  them  very 
little  trouble,  and  an  out  of  bala.noe  of  20  per  cent,  would 
make  very  little  difference  to  an  ordinary  system.  He  was 
in  entire  agreement  w-ith  the  previous  speaker  as  to  the 
units  consumed  per  ton  produced.  The  importance  of  im- 
l>roving  the  consumption  was  shown  by  the  statement  that 
the  consumptions  of  the  same  types  of  fm-naces  varied  from 
.5011  to  as  mucli  as  5,(XI0  units  per  ton  of  steel  producjod. 

Mr.  Payne  said  that  the  point  that  struck  him  was  that 
of  costs.  The  cost  of  steel  i'n  the  ladle  varied  as  much  as 
•2i  times  for  exactly  similar  types  of  furnaces.  In  his  opinion 
there  was  no  gi'eat  difference  ill  t\T>e3  of  furnaces  or  the 
consumption  of  different  types,  the  whole  thing  was  a  que.s- 
tion  or  management.  His  advice  would  be  always  to  adopt 
automa.tic  control,  and,  except  for  small  furnaces,  to  use 
transfoiTOers  which  could  be  repaired  on   site. 

A.  speaker  said  that  electric  fumnces  had  helped  very 
greatly  in  Canada  in  dealing  wnth  large  amounts  of  turnings 
and  .=crap  metal.  They  had  been  able  to  make  excellent 
steel  from  10(»  per  cent,  turnings.  With  an  installation  of  ten 
G-ton  furnaces  they  had  been  ahle  to  produce  between  391-400 
tons  of  steel  per  day  at  a  consumption  of  between  550  to 
7.50  units  per  ton.  There  was  no  economy  in  electrical  aip- 
paratus  unless  it  poi9,=essed  a  high  factor  of  safety. 

Another  speaker  said  that  some  people  attempted  to  run 
down  electric  furnaces,  but  it  was  significant  that  when  a 
t-teel  maker  installed  an  electric  furnace  he  very  soon  ma.de 
enough  money  to  instaU  a  second  one,  and  always  did  so. 


Major  A.  M.  Taylor  inquired  whether  eingle-phase  fur- 
naces were  likely  to  go  ahead  in  the  future,  and,  if  jiot,  was 
it  solely  because  supply  engineers  favomed  the  throc-phnse 
liKui'.'  He  suggested  that  if  a  singlc-iihaee  e.m.1'\,  of  any 
fix'ijuency  whatever,  were  sui>crposed  at  the  generating 
station  on  a.  tliree-pliase  fee<ler,  a.  single-phase  supply  of  tliat 
frequency  could  bo  drawn  off  a<ny  ixunl  oif  that  feeder,  and 
without  inatorially  unbaJanoing  the  supply  on  the  three- 
phase  mains.  Existing  three-phase  transformers  would  1"' 
unafl'euted  if  the  vdltage  wave  were  not  too  much  defonunl. 
On  a  6,000-volt,  thrce-i>ha.se  system,  if  a  single-jjhase  e.m.i.. 
of  1,500  volts  were  "injected"  into  each  phase  at  the 
gimeraling  sta.tion,  as  much  as  4,500  Kw.  of  single-phaee 
energy  (roughly)  coidd  be  passed  over  a  feeder  designed  for 
10,500  KW.  three-phaee,  without  deforming  the  e.m.I''.  wave 
sufidcietitly  to  injuriou.sly  aifect  existing  transformers.  As 
rcgaj-ds  the  cost  of  power.  Major  Taylor  had  given  very  dose 
attention  to  this  matter  a  few  years  ago  in  connection  with 
the  true  "running  cost"  of  energy  put  into  large  batteries 
{i.e.,  the  net  out-of-po'^ket  cost  of  the  energy  suppUed  at  the 
time  of  no  peak,  and  with  such  limitations  as  would  avoid 
ciieating  a  peak),  and  he  had  found  it  to  be  of  the  order  of 
id.  per  unit  at  the  genera.ting  sta.tion.  This  figure  had, 
in  his  opinion,  nearly  sufficient  margin  to  be  allowed  to 
stand,  at  present  prices  of  coal,  if  generation  was  on  a  big 
enough  scale.  The  cost  of  "  fixed  chaiy;es  "  on  a  100  l>er  cetnt. 
load  factor,  which  might  be  obtained  with  proper  rokiys 
of  furnaces  working  aU  night  a.nd  all  day,  would  proba.bly 
only  add  another  id.  to  Jd.  He  could  not  .see  why, 
even  now,  on  a  fairly  large  scale,  energy  could  not  be  supplied 
between  11  p.m.  and  7  a.m.  at  under  Jd.  per  unit,  and  the 
rest  of  the  day  at  id.  per  unit.  Electrical  engineers  went 
through  all  this  sort  of  expeiience  15  years  ago  with  the 
motor  load,  and  offered  prices  in  order  to  get  that  load,  wliich 
neglected  all  their  old  capital  investments  and  labour  com- 
mitments, and  assimaed  conditions  which  seemed  almost 
"ideal";  but  they  got  the  motor  load,  after  which  they 
found  certain  unexixxrted  things  develop  in  their  fa.vour. 
Let  them  have  similar  enterprise  now,  and  it  might  bring 
uuexi>ected  advantaiges  in  its  wake.  Everything  depended 
on  the  load  factor  and  the  malring  of  a  100  per  cent,  load 
factor  was  entirely  in  the  hands  of  the  furnace  peoi>le  them- 
selves. 

The  authors  of  the  pajpers  reserved  their  re.pli.eis  to  the  dis- 
cussion  for  publication  in   the  Journal  of  the  Institution. 


ALL-METAL     PASSENGER     CARS. 


At  the  Institution  of  Civil  Engineers  on  April  8th  two 
)ia,i>ers  were  read  on  the  cionstruct-ion  a.nd  equipment  of  all- 
metal  paasenger  cars  lor  British  railways,  with  special  refer- 
ence to  those  in  use  on.  the  Manchester -Bury  sec.tion  of  the 
],.  &   Y.   Railway. 

Mr.  V.  E.  Gobey,  O.B.E.,  dealt  with  the  causes  necc.s.si 
fating  the  change  from  timber  to  metal  construction  for  the 
body  of  the  car — the  under-frame  and  bogie  being  already 
built  of  metal.  Supplies  of  timber  are  now  inadequatie,  while 
metal  is  readily  available;  Board  of  Trade  recommendaitions 
with  a  view-  to  reducing  the  effects  of  a.ccidents  support  the 
change;  timber  cannot  be  made  literally  fireprooff,  though 
jatTah  is  practic-ally  non-inflaanmable.  a.nd  ha.s^  been  success- 
fully adopted  for  oaible-troughing ;  and  metallic  construition, 
be.sides  preventing  fire,  would  render  telescoping  imp<)..-.sililc. 
A'ery  few  wooden-  pa-ssenger-cars  have  lieeai  built  in  the 
United  States  in  recent  years.  The  only  all-metal  jmssenger 
cars  con.structed  in  Great  Britain  a.re  those  in  use  on  the 
L.  &  Y.  Railway,  Manchester-Bury  electric  servif>e ;  thes<' 
ha.ve  centre  corridors  with  vestibule  gangways  and  doorways 
at  the  ends,  a.nd  are  63  ft.  7  in.  long  by  9  ft.  4  in.  wide.  The. 
metal  body  is  built  directly  on  the  under  frame,  and  is 
designed  as  a  weight-carrying  structure.  All  the  panels  are 
of  aluminium,  the  roof  being  single  No.  14  S.W.G.,  and  the 
sides  below  the  windows  double-cased  with  No.  14  a.nd  No. 
18  S.W.G.  The  window-frames  are  of  aluminiiun.  The  floor- 
ing is  of  galvanised  iron  No.  22  S.W.G.  riveted  to  the  u.nder- 
frame  and  covered  with  composition. 

In  designing  a  metal  oar  every  detail  has  to  be  considered 
before  issuing  the  drawings,  a.s  the  va.rious  itemis  have  to  be 
prepai-ed  in  the  machine  shop  before  erection.  The  cars  aiie 
built  by  the.  sa.me  staff  as  wooden  cars.  Owing  to  the  neces- 
sity for  interchangeability  of  parts,  and  the  different  tods 
employed,  the  work  is  very  different  from  the  building  of 
wooden  bodies.  As  regards  weight,  the  all-metal  elet-tnc 
motor-ca.rs  of  the  L.  &  Y.  Railway,  seating  74  pas.sengers. 
weigh  (unloaded)  120,960  lb.,  compared  with  114,340  lb.  for 
wooden  cars  seafiing  68,  or  1,634  lb.  per  seat  compared  with 
1.680  lb.  The  trailer  cars  are  designed  for  conversion  to 
motor-cars,  if  desired;  deducting  the  additional  weight  (2,512 
lb.)  for  this  purpose,  the  comparison  is  62.448  lb.  for  95 
pa.ssengers,  or  643.7  lb.  per  pa-ssenger.  as  against  61,768  lb. 
for  97  passengers,  or  636.7  lb.  per  seat. 

Tlie  co.st-s  (excluding  electrical  equipment)  show  an  i.r- 
crease  of  5  to  8  per  cent.,  cefrri.f  parihuf:.  Forty-.six  all- 
metal  cars  have  been  in  service  for  three  years,  running 
2.50.000  miles  per  car  per  annum.  The  under-frame.";  and 
bodies  have  remained  true  and  square,  the  materials  have 
nrrf  corroded,  and  the  oars  are  quiet  in  running.  Thr«e 
.xJli.cions  ha.ve   occurred,    fr.orn    which  it    a.ppears    that    the 
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fiamaee  is  limited  to  the  ends  of  the  cars,  the  doorways  and 
vestibules  Ixar  the  brunt  of  the  shock,  and  there  is  no  diffi- 
culty in   effecting  repadi-s. 

.AJumiDium  is  prelerable  to  steel  for  panelling  and  roofing, 
.'-howing  a  return  of  '20  per  cent,  per  annum  due  to  saving 
in  weight,  and  it  requires  less  maintenajice.  being  almost 
non-co!Todible.  After  the  car  is  built  the  steel  work  is  sand- 
blasted en  bloc  to  rejnove  scale  and  rust  and  hold  the  paint, 
which  is  .ipplied  immediately  afterwaids;  temporary  bogies 
are  used  during  this  process.  In  the  United  States  baking 
ovens  holding  a.  whole  car  are  in  use,  temperatures  ranging 
from  1-20  to  iSO  deg.  F.  being  employed. 

The  author  discusses  designs  of  all-metal  cars  for  main- 
line and  suburban  services,  recommending  the  open  type  of 
car.  The  most  economical  length  of  car  is  63J  ft.,  seating 
Wi  passengers,  and  weighing  -5  cwt.  per  seat  (trailer  ear). 
The  all-metal  open  car  has  many  advantages  over  wooden 
compartment  cars,  in  width,  weight,  comfort,  paying  load, 
maintenance,  safety,  &c.  Metal  compartment  cars  can  be 
built  in  metal,  but  there  are  great  advantages  in  combining 
the  metal  structure  -with  the  open-car  design. 

Appendixes  show  that  the  nimnber  of  passenger  cars  in 
use  on  etandard-gauge  British  radlway-s  in  1913  was  52,631. 
of  which  1,019  were  renewed  in  that  year,  at  an  average  cost 
of  de827. 

In  the  United  State-s  there  were  in  1917  64,816  passenger 
cars,  of  which  17.001  were  of  steel :  the  latter  are  increasing 
at  the  rate  of  1.885  per  annum,  while  the  number  of  wooden 
cars  in  service  is  decreasing  at  the  rate  of  1,.541  per  annum. 


Id  his  paper  on  "The  Electrical  and  Mechanical  Equipment 
of -the  AU-Metal  Cars  of  the  Manchester-Bury  Section,  L.  and 
Y.  Railway,"  Mr.  George  Hughes.  M.Inst.C.E..  gave  a  fuU 
ax:eoimt,  with  numerous  illustrations,  of  the  apparatus  in- 
stalletl.  The  1.2ri0-volt  current  is  collected  from  the  hve 
rail  by  shoes,  which  are  directJy  conne<rted  with  the  main 
troUey-cable  iiinning  along  each  side  of  the  car.  A  rotary 
transformer  supplies  current  at  100  volts  for  the  operation 
of  the  contactors,  pump-motor,  lighting,  and  auxihary  ap- 
paratus, with  the  exception  of  the  heaters,  which  are  suppUed 
direct  from  the  troUey-cable  and  effeetively  protected  by  an 
earthed  metal  cover.  The  Aspinall  side-contact  hve  rail  has 
been  adopted.  For  the  housing  of  the  trolley-cable,  after 
trying  many  substitutes  for  timber,  it  was  found  that  nothing 
was  so  satisfactory  as  jarrah  wood,  which  will  not  bum 
with  a  flame,  and  smothers  an  arc  when  one  is  formed.  The 
high-  and  low-pressure  couplers  between  the  coaches  were 
designed  by  Messrs.  Dick.  Kerr  &  Co.,  Ltd.,  who  were  con- 
tractors for  parti  of  the  equipment. 

AW  the  1.200-vo!t  apparatus  is  housed  in  a  hi^h-pressure 
compartment  with  sheet-metal  walls  and  door,  the  latter 
being  interlocked  with  the  main  L^lating  switch,  which  can 
be  opened  only  with  the  reversing-key  of  the  irmtrollei". 
The  rotary  transfonner  is  a  compound-wound  machine  of 
10  KW.  capacity,  with  a  double-wound  two-commutator  arma- 
ture, and  is  attached  to  the  under-frame  of  the  motor-car. 
It  is  operated  on  the  motor  side  by  an  automatic  control- 
switch  of  the  contactor  type. 

The  control  equipment  is  of  the  shunt  multiple-unit  con- 
tactor type,  arranged  so  that  automatic  or  manual  operation 
iiiay  be  used  at  will  in  the  forward  po.«;ition.  and  manual  only 
in  the  reverse.  By  preventing  the  driver  from  exceeding  the 
niirmal  acceleration  current  the  maintenance  of  the  niotoi-s 
and  gearing  is  reduced:  on  the  other  hand,  conraderable  atten- 
tion is  required  to  keep  the  relays  and  interlocking  secondary 
contacts  in  an  efficient  working  state. 

There  are  two  ma-ster-controllers  on  each  motor  aind  trailer 
car,  each  being  only  8  inches  wide,  and  w'eighing  about  100 
lb.  There  are  nine  positions  of  the  controller-handle,  and 
four  of  the  reversing ha.ndle  (manual  and  automatic  ahead,  off. 
and  reverse).  There  are  two  main  circuit-breakers  on  each 
car.  which  can  be  tripped  or  reset  from  the  driver's  compiart- 
ment  by  l(K3-volt  solenoids:  there  are  also  two  groups  of 
contactors  on  each  motor-caj-,  each  group  controlling  two 
motors.  Two  motor  cut-outs  are  provided,  by  means  of  which 
any  motor  can  be  cut  out.  The  reversers,  each  erf  w'hich 
controls  two  motors,  are  solenoid-operated. 

The  motor-bogie  is  built  up  on  the  hues  of  the  best  loco- 
motive practice.  The  gear-wheels  are  pres.sed  on  the  axle 
nnd  bolted  to  tianges  ca.st  on  the  rtmning-wheels:  the  latter 
are  3  ft.  7  in.  in  diameter,  and  have  Siemens-Martin  open- 
hearth  steel  tires.  A  9-ft.  wheel-base  is  used.  Each  bogie 
is  equipped  with  two  200-H.P.  rqotors.  with  a  gear  ratio  of 
2,36:1.  The  gear-wheel  and  pinion  are  mild  steel  forgings. 
owing  to  pressure  of  work  in  the  steel  foundry :  steel  castings 
have  given  every  satisfaction  on  the  Liverpool  and  Southport 
line,  ha^-ing  an  average  hfe  of  '2.50,000  miles.  The  teeth  are 
of  involute  shape.  Pressed-?teel  gear-cases  have  been  found 
to  give  the  best  results.  Half  the  weight  of  the  motor  is 
spring-borne. 

Tlie  motors  are  of  200-h.p.,  on  accotmt  of  the  heavier  gra- 
dients in  the  neighbourhood  of  Manchester,  and  in  order  to 
maintain  a.  high  schedule  speed :  on  the  Southpoi  t  line  1.50- 
H.r.  motors  were  u.?ed.  Other  changes  in  design  include  the 
ufe  of  a  solid  field  frame,  improved  ventilation,  interpoles, 
the  enclosure  of  the  field  and  interpole  coils  in  brass  cases, 
larcer  bearings,  and  solid  mica,  insulation  for  the  armature 
coil.«.  The  field-coils  are  vacuum -impregnated,  and  are 
packed   tightly  into  the  brass  boxes;  experience  shows  that 


the  cost  of  maintenance  of  brass-cased  coUs  is  negligible. 
For  the  field-frames  the  steel  employed  has  the  following 
composition:  C,  O.ll;  Si,  0.3'2;  S,  0.07;  P,  0.06;  Mn,  0.S2; 
this  has  a  permea.bility  of  '2-50  at  a  flux  density  of  17,000  lines 
jier  cm-.  The  weight  of  the  motor  per  h.p.  is  36.92  lb.  The 
tractive  effort,  at  200  H.r.,  full  field,  is  2,8-50  lb.,  and  the 
efficiesncy  (through  the  gear)  88  per  cent.,  the  speed  being 
26  M.p.H.  Vacuum  br,ike  gear  is  used,  operated  by  motor- 
pumps,  of  5  H.p. ;  the  motors  run  at  1,000  r.p.m.  on  100  volts, 
and  are  controlled  by  a  two-contactor  starter  and  an  auto- 
matic re^idator.  If  the  driver  releases  the  controller  handle 
whilst  running,  the  bi-akes  are  appUed  and  current  is  cut 
off  the  main  and  pump  motors. 

Signal  bells  and  emergency  lighting  are  snpphed  with 
current  from  stoi-age  batteries,  either  six  "  Ironclad-Exide  " 
cells  or  ten  Edison  cells,  capable  of  discharging  at  150  amps, 
for  5  hours.  Each  motor-car  is  lighted  with  3-3  35-watt  lamps 
at  100  volts,  and  heated  by  '20  heaters  in  series  at  1,200  vodts, 
taking  7  amps. 

The  eqviipment  is  inspected  twice  a  week,  and  a  weekly 
examination  is  made  of  the  controlling  gear,  brushes,  and 
commutators.  Every  six  months  a  general  overhaul  takes 
place,  the  motors  being  taken  out  and  the  armatures  re- 
moved. &c.  Once  a  year  the  contactors  and  controDing  gear 
are  dismantled  and  put  in  order.  This  system  has  contri- 
buted to  efficiency  of  .service,  the  average  total  number  of 
faults  per  month  for  the  year  ending  July  31.  1918,  being 
72.4.  and  the  faults  per  1.000  motor-car  miles  0.78.  A  record 
of  faults  is  kept,  and  is  analysed,  .so  that  any  particular  class 
of  fault  that  develops  can  be  watched  and  remedied.  Curves 
showing  the  results  of  train  tests  with  a  dynamometer-cai- 
are  given  in  the  paper,  and  appendixes  give  details  of  con- 
struotion  of  the  motors,  the  weights  of  the  cars  and  equip- 
ments, the  method  of  testing  the  1,200-volt  motors  with  a 
supply  pressure  at  400  volts  (a  modification  of  the  Kapp-Hop- 
kinson  test),  and  particidars  of  the  train  tests  above-men- 
tioned. 


NEW     ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readerg  are  invited  to  svbmit  particularg  of  new  or  improved 
devices  and  apparatus,  which,  will  be  published  if  considered  of 
sufficient  interest. 

Portable  Welding   Plant. 

h.  new  company,  to  be  known  .is  the  A.C.  CuniXG  .*Nr> 
Welding  Co.,  Ltd.,  is  putting  on  the  market  for  the  fir.<rt 
time  in  this  country  an  electric  arc  welding  plant  which  is 
a  complete  unit  a.nd  portable,  and  takes  its  power  supply 
from  A.C.  mains  of  any  voltage  or  frequency.  The  outfit, 
which  is  made  entirely  in  England,  and  protected  by  British 
patents,  is  furnished  complete  with  welding  handle,  helmet, 
shield,  s^^'^bohboard,  plugs,  &c.,  and  is  ready  to  operate  upon 
receipt. 

As  this  maKshine  caji  be  made  to  operate  equally  well  on 


I'lr, .    1— rORTABI.E    A.C.    WeLDIXG    SeT. 


any  frequency,  the  equipment  is  immediately  adapted  to  tte 
power  supply,  whether  at  25.  -50.  or  100  cycles,  without 
changing  any  of  its  characteristics.  Its  operation  does  not 
depend  on  reactance  or  inductance  in  any  way ;  the  design 
of  the  transformer  is  such  that  all  requirements  of  the  arc 
are  met  automatically  in  the  design  of  the  machine,  without 
moving  parts  of  any  kind.  The  machine  can  be  made  to 
operate  on  any  primary  voltage,  such  as  220,  440,  or  550. 
The.  apparatus  can  be  connected  in  whatever  way  is  most 
satisfactory  to  the  power  supply,  thus  reducing  any  possible 
disturbances  in  the  circuit.     Machines  can   be  made   which 
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will  t-ak*  power  frooi  more  than  one  phase,  although  that  is 
not  L-ommonly  reconiniended.  As  the  raaximiim  tieiiiand  for 
this  ma*-hino  is  less  than  5  k\v.  for  weldinR.  a.nd  less  than 
10  KW.  for  both  cutting  ami  welding,  the  unbalance  of  anv 
one  siuglc-phiise  machine  is  nciiligible.  The  lairgcst  size 
weighs  between  '200  and  8(10  Ih.,  nnd  may  therefore  be  car- 
ried about  by  two  men  without  difficulty. 

A  weU-desjgned  traaislormer  is  naturally  an  cfficiemt  piece 
ot  afiparatus.  and  the  regulation  used  does  not  materially 
aficit  tie  eiticiency.  .so  that  a  very  high  electric^il  efficiency 
overall  uin  be  obtained.  The  makers  cla.im  a  con.sumption 
of  liotween  I  and  -2  Kw.-hr.  per  lb.  of  metal  de[x>sit<>d.  When 
the.  work  is  soatt<Ted  and  too  la-rge  to  be  brought  to  the 
macliine,  the  set  oan  be  wired  from  the  high-pressure  or 
prmiary  side,  whereas  all  other  systems  nui.st  be  willed  from 
the  low-pressure  or  welding  side,  at  a  great  disjulva.ntage  aa 
to  cost,  of  copper  and  interference  when  welding.  The  only 
moving  psirt  is  a  self-oontained  cooling  blower  with  bail 
beatnngs.  reqnjnng  no  oil.  Constant  watts  mean  a,  constant 
rate  of  heating,  which  is  what  is  desired  in  welding;  the 
current  reduces  with  this  macihino  just  enough  with  the 
lengthening  of  the  arc  to  supply  practically  constant  watts 
to  the  arc.  The  amount  of  the  wa.tt  input  to  tie  axo  can  be 
adjusted  to  the  work  and  eJectrode  by  means  of  an  ea.sily 
moved  .shunt  in  the  magnetic  field  circuit,  together  with 
voltage  ta.ps  on  the  .switchboard.  The  madhino  can  be 
operated  or  left  short-circuited  continuously  without  undue 
temperature  iH.w;  in  fact,  the  short-circuited  primary  power 
is  less  than  the  full-load  Kw. 

T^ntil  the  new  company  is  incorporated  aU  information 
regardmg  it  and  its  products  can  be  obtained  from  Mr.  F. 
Farquhar.  c./o  American  Supplies  Co.,  Lt^l.,  163  Grea.t  Port- 
la.nd  Street,   London,  W. 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PttBLISHED.) 
ComptUd    uprnil)>    lor    thii   journal    by    MiMEl.    SinoN-JoNH.    O'Dlu.    <ND 
SlIPBlNa   (.uccMsori    Ip    W.    P.    Thompson    ft   Co..   of    London),    Chartered 
Pat««t  A<«nli,   185,    Higk    Holborn,  London.    W.C.  1. 


sparking     plugs, 


10.453.     "  Safety     device     for    securing    terminal     ni 

cumulators.  m^gnelos.    &c."     D.    Benoa,   R.    Freshwater.    F?  P."  Houcmtic 

'O  j.    H.    Pettinger.     April  28th. 

10,483.    "  Distributor  or   commutator    lor  internal-combustion    engines."     P. 


W.   CoRLESS.      April    28th. 

10,484.    "  Safety  locking. 

10.490.    "Treatment   of  ^   ...    ^ 

deposition."      Elecirolvtic   Zinc    Cor     April    28th."  '(■'i' 


:1i."     P.    W.   COELESS.     April    28th. 
■bearing  ores    for    recovery    of    zinc    by   electro- 
■     ■•    ~~ April    27th, 


engii 


C.    F.   GoD- 


telephony.' 
.  J,  Round 
cams   and    r 


H.  J.  Round.     April  28th. 
April  _28th. 
agnetos   for   petrol   engines." 


engir 


Umpleby 

Hirst    &    C.   T.    O'Callaghan. 

and    repeating  movements    at    a 

British 


1918.) 

10.512.    10.514.     •■  Magnetos    lor 
WIN.     April  28th. 

10.532.  "  Transmitters  for  wirt 

10.533.  •*  Electric,  generators." 
10..543.     "  Timing    gears  for    val 

B.    POVNTON.      April   29th. 

10.550.     "  Ignition    plugs     for     intcrnal-cc 
AND  R.   D.   Umpleby.     April  39th. 

10.579.    "  Electric    light    fittings."      C. 
•Vril   29th. 

10.603.     **  Electric    apparatus    for    indicafi 
JiMancc."     Schneider   et  Cie.     April  29th 

10,b08.    "  Protective    devices    for    electrical    distribution    svstems." 
llKiMsoN-HouslON  Co.    (General    Electric   Co..    U.S.A.)     April    29th. 

10,lil3.     "  Electric  filament    projection    jamps."      W.    Williams.      April    29th 

in.ms.     "  Electrolytic  cell,   and   method  of  operating  same   to  produre  oxidej 
and   powders  of  metals  and  allovs."     A.  E.   White  (Becker   Bros.).     April   29th 

10,628.     "  Signalling    apparatus  for  aerial    traffic."     McKenzie.   Holland   anc 
Westinohouse   Power  Signal  Co.  &   L.  H.    Peter.     April  29th. 

10.644.     "  Electrical    transmission    disengaging    lock    switch."     J.    J.    Wheat- 
LEV.     April   30th. 

10.692.     "Switches  for  electric  bells."     T.  B.  Sharp.     April   30th. 

10.698.    •' Thief.proof  switch."     R.   W.    Emerson.     April  30lh. 

10.709.    10,710.    "Telegr.iphy."      B.     Davies    &     Eastern     Telegraph     Co. 
April  .30th. 

10.716.     "  Manufacture    of    lead.covered    electric    < 
RoissiLLON.     April  30th. 

10,721.     "  Controlling    supply    of    electric    currents. 


ables.' 


30rh 

10.722,  10,723.    "  Manufacti 
CoMMiN.  April  30th. 

10.723.  "  Electromagnets    and    apparatus    em 
EiRirTKic  Co.   Si   H.    E.  R.  RoosE.     April   30th 

10,737.  "  Means    for    supporting    shade  of    electri 


Olier    4    P. 

J.    Tavenf.r.        April 

of     insulating,    &c.,    compositions."       F.     J. 

iploying    same."     International 

ndcscent    lamp."      L. 


April   30th. 
10.755.    "  Manufacture  of   manganese    and    its    allovs    in   electric  furnac 

L.   Lenoir.     April   30th.     (France.  January  8th.   1914.) 
111.769.     "  Insulators."      British    Thomson-Houston    Co.    (General    Elc 
J..   II. S. A.)     April  30th. 

111,77.3.     "  Sparking   plugs."     A.  Lvonnet.     April    30th. 
10,789.     '■  Sparking    plugs    for    internaUombustion    engines."     C.    E.    Tu 
o  G.  K.   Travers.     April  30th. 

10,844.    "  Sparking  plug  and  terminal  fitting."     J.  C.  RoE.     May  1st. 
10,855.     "Electric    radiators."     J.   R.   Quain.,    May  1st. 
10.857.    "  Electrodes  for  electric   welding."     A.   C.   Hyde.     May  1st. 

April  'sOth. 


10.725.     • 

Electric  C 

10.!i-n. 


for 


10.877,  •'  Magneto-electric 

10.878.  "Sparking    plugs 


W.    H. 

electric    batteries. 


d    apparatus  employing  same."     International 
bling    parts   of   sparking    plugs,"     A.   LvoNNhr. 


*     C.    T.   J.   Opperman,      May    1st. 
NoKMAN   &  Southern  Transport  Co. 


10.910-.     "  Mirrophones  or   etoclric   transn-iitenr   (o 
reception   «l   subaqueous    \ibrati8ns."     J.   Gardner. 


Lid.   &    A.    N.    Hazle- 
ubmarine  signalling  and 


10.926.    "  Electric   light.  &c..    lanterns."     Cable   Acces.sories   Co.    &   F.    H. 
Reeves.     May   2nd. 

10.932.     ••  Apparatus   for    lamp   signalling    in   overhead   wire   svstems   of    elec- 
tric  traction."     A,  M.  Willis  &  Brecknkll,   Munro  &   Rogers,     M.iy  3nd. 
heaters."      E.    Delille.      May   2nd.     (France,    September 


10,939.    "  Elccti 
25th,  1918.) 

10.942.  "  Electric  generators  and 

10.943.  "  \'ibration    galvanometers. 


2nd 

10.975.  "  Arrangemen 
KIKVITCH.      .May   2nd. 

10.986.  "  Transforma 
J.    BlhBV.       May    2nd. 

11.000.     "  Apparatus   for    indicating   fail 


rs."    J.   SiiaPHERD.     May  2nd. 
illographs,   &c."     F.  O.  Hunt.     May 


for    amplifying    electric 
1    of    polyphase    current 


M.    D.    Dim 


rrcnts  in  electric  furnaces,  &c.' 
of  electric  circuit."  II.  Jones 
ith    mel:ils  by    el'Tlro-drpc.silion.' 


W.    A.   Cr 


&    W. 


ufactur< 


3rd. 

11.008.     "  Process   for   coaling    wire.   &-c- 
S.  O.  CowpKR-CoLES.     May  3rd. 

11,0:)0.     "  Automatic   cut-outs    for    electri 
E.    Hean.      May   3rd. 

11.0:f2.    "  Electrical    resistance    and    ma 
May  3rd. 

11.0.38,    "  Thcrmo-tclephone    receivers." 
May  3rd, 

11.086.  "  Method  of  indicating,  locating,  and/or  isolating  faults  in  electric 
transmission  or  distributing  svstems."  Ateliers  de  Construction  Oerlikon, 
P.  Dawson.  F.  W.   Fawdry.   P.   Luder  &  G.   Wutiiricw.     May  3rd. 

11.103.    "  Sparking    plug."      H.    Wenger.      May   3rd.      (Switzcriand,    May 


1,.    I).    Wi 


Ele. 


G.    Wi 


May    3rd. 


PUBLISHED  SPECIFICATIONS. 


The  oumbera  in  parentheses  are  those  under  which   the  specificatio 
printed   and   abridged,   and  all   cubeequent  proceedings  will   be  take, 

7,091.     Electro.magnetic    sound    receivers    and 
Mav   18th.   1916.     (135,104.) 

8.003.     Unde.rground    electric    circuit-making    . 
Brodsky.      June   6th.    1916.     (125,134.) 

S.U21.     Synchronising    of    flash    signall 
June   bth.    1916.      (135.135.) 

8,359.    Apparatus    for    manufacturing   ti 
Cowper-Coles.     June   13th,   1916.      (125,143.) 

8,431.     Optical  signalling  apparatus.     A 
(125.144.) 

8,957,  Electric  control  arrangements  for  the 
for  use  in  connection  with  calculating  apparatus. 
H.    R.    Wright,     June  36lh,   1916,      (125.165.) 


W.    Sha 


lERs.      S.    (■-     Brown. 

KEAKING       DEVICE-  E. 

A.     W.     Sh.innan. 

.L      DIAMETER.         S.      O, 

n,     June    14th,    1916. 

ERSION     O 


PURPOSES, 


1818. 

J.   Bibby.     September   3nd.    1918.      (125.179.) 

FOR    AUTOMATIC    AND    SEMI-AUTOMATIC    TELEPHONE    SYSTEMS. 

anufacturing  Co.,  Siemens   Bros.  &   Co..   Western   Elec- 
&  J.   E.  Collyer.     March  6th.  1918.     (135.183.) 

MAGNETOS.     Compagnie  Generale  de   Magnetos. 


AND    TALKING    MACHINES. 


3.726.     Electric 

3.935.  Number  di 
Automatic  Telephoni 
trie  Co.,  G.   W.  Mo 

4.040.  Ignition  c 
September  29th.    1917.      (130.191.) 

5,584.    Telephonic  attachment  for 
Okell.     April  2nd,  1918.     (135.195.) 

5,780.  Electric  lamp  fittings.  British  Thomson-Houston  Co.  &  H.  C. 
Wheat.      April   4th,  1918.     (135,197.) 

5,917.  Vacuum  electric  discharge  apparatus  for  lighting.  British-Thom- 
son-Houston Co.    (General    Electric   Co,.    U.S.A.)     April  6th.   1918,      (125,201.) 

5,970,  Starting  s\vitches  for  alternating-current  electric  motors. 
British  Thomson-Houston   Co.    &   W.    P.    Hamlyn.     April    8th,    1918.      (125,206.) 

6,138,  Electrical  switches.  A,  E,  Read,  j.  E.  Franks,  M,  Brooks  &  W. 
Compson,     April   11th.   1918.      (125,215.) 

6,146.     Electric  signalling  systems.     H,  Green..    April  lltb,  1918.   (125,216.) 

6,196.  Systems  of  electric  distribution  having  storage  batteries,  elec- 
trolytic CELLS,  AND  THE  LIKE,  C.  O.  J.  Montelius.  March  24th,  1917. 
(115.623.) 

6,222.  Means  for  indicating  in  connection  with  the  ignition  circuits  of 
THE    ENGINES   OF   AEROPLANES.      J.    Roberts,      April    12th,    1918.      (125,222.) 

6.256.  Electric  resistances.  Brush  Electriral  Engineering  Co.  &  C.  C. 
Sutton.      April    12th,    1918.      (Addition    to    1609/17.)      (125,235.) 

6.273.  Electric  lighting  apparatus.  Benjamin  Electric,  Ltd.  April  19th, 
1917,      (116.030.) 

6,599.  Synchronous  dynamo-electric  machines.  British  Thomson-Houston 
Co.  &   R.    D.  Given.     April   18th.   1918,     (125,334.) 

7.G59.     Electrical  relays.     S.  G.   Brown.     May  7th,  1918.     (125,353.) 

7,737.     Electric   dry   batteries.     E.   Armelin.     May   8th,    1918.     (135.354.) 

7,745.  Prizing  or  adjusting  devices  for  electrical  machines  and  turbines. 
Brush  Electrical  Engineering  Co.  (Aktiebolaget  Ljungstroms  Angturbin.) 
May   8th,   1918.     (135.255.) 

9,745.  Electrical  frequency  meters.  B.  P.  Romain.  June  13lh,  1918. 
(135,376.) 

9.943.  Electric  circuit  breakers.  British  Thomson-Houston  Co.  (General 
Electric   Co..  U.S.A.)     June  17th.    1918.     (125,279.) 

15,060.    Thermostats.     C.    E,  Hearson.     September  16th.  1918.     (125,316.) 

17  442.  Electric  fuse  switches,  Edison  Swan  Electric  Co.  &  F,  Shcrgold, 
October  25th,   1918,     (125,325.) 

18  716  Windings  of  the  armatures  of  magneto  machines.  British  Light- 
ing   i-    Ignition   Co.    &    E.   O,    Turner,      November    14th,    1918,      (135,331.) 

18,819.  Electrical  heating  elements.  G.  Pate  &  N.  C.  Barrett.  November 
161  h,   1918,     (135,333.) 

19,317.  Electric  time  switch.  Landis  &  Gyr  Akt.  Gcs.  December  I8th, 
1917.      (121,594.) 

21,311.  Magnetos.  Compagnie  Generate  de  Magnetos.  July  12th,  1.918. 
(125,342 ) 

1910. 

2,366.  Electrical  a.musement  apparatus.  S.  J.  Levi.  January  30th.  1919. 
(125.352.) 

2,835.  Rotary  electric  converters.  British  Westinghouse  Electric  and 
M:.nufacturing   Co.     March   13th,  1918.     (134,193.) 


German  Export  Trade  Plans.— An  Imperial  Com- 
missioner is  to  be  appointed  for  the  promotion  ot  German  export 
trade  and  for  securing  goods  for  sale  abroad.-  -Timet. 


TXIES 


HJLE10TI?/I0-A.Xj    I^E^IE"W. 


Vol.  LXXXrV. 


MAY  23,  1919. 


No.  2,16f 


ELECTRICAL    REVIEW. 


Tol.  LSXXIY.] 


CONTENTS:  May  23, 1919. 


An  Example  of  ludustrial  Co-operation... 

The  Danjrer  of  Bureaucracy         ...         ...         ... 

Conscience  in  a  XesT  Form 

The  Electrical  Equipment  of  the  T.S.S.  Xew  Mexico  (illits.')., 

Waffe  Systems  in  Relation  to  Efficiency,  by  E.  A.  Pells 

Trade  Statistics  of  BrazU 

Klectric  Furnace  Practice  iconfinneil') — 

The  Booth  Hall  Electric  Furnace,  by  W.  K.  Booth  (.illus. 

A  New  Type  of  Electric  Furnace,  by  A.  Sahlin  {illim.')  ., 

A  Small  Hydro-Electric  Plant  (iH«s.) 

Iiegal 

Correspondence — 

The  EP.E.A.  Awaid 

The  Re-settlement  of  Officers  

The  Mechanical  Equivalent  of  Heat 

The  Election  of  the  I.E.E.  Council 

The  Southampton  Appointment 

'  An  Electric  Farnace  in  the  Philadelphia  Mint  

■  Business  Notes        

Notes 

City  Notes 

Stocks  and  Shares 

Market  Quotations 

The  Electric  Automobile  for  Commercial  TTse,  by  F.  Ayton  . 
Large  Power  Transformers  ...         ...         ...         ... 

The  Supply  of  Electricity,  by  J.  S.  Highfield 

New  Electrical  Devices,  Fittings  and  Plant  Qllus.')     ... 

New  Patents  Applied  for,  1918 

Abstracts  of  Published  Specifications     —  ~i,. 

Contractors'  Column  Advertisement  pa{ 


2,163. 

Page 

.  585 

.  586 

.  586 

.  687 

.  589 

.  590 

)  591 

.  591 

.  593 

.  591 

,.  591 

.  .591 

,.  595 

.  .i9o 

,.  595 

,.  595 

,.  596 

,.  602 

..  605 

..  607 

,.  608 

..  609 

..  610 

..  612 

..  615 

..  616 

..  616 

re  xxiv 


THE  ELECTRICAL   REVIEW. 

Published  every  FRIDAY,  Price  4cl. 

The  Oldest  IVeekly  Electrical  Paper.         Eslahlishtd  1S72. 

TO  BE  OBTAINED  BT  OKDEE  FBOM  AHX  SEWSAOENT  IN  TOWH  ORCOONTBr. 


OFFICE  I—*,   LUDQA  TE   HILL,  LOHOOM.  £.0.  4. 


"  AoEEKAT,  Cent.,  London."     Code,  ABC. 
City  997  ;  Central  4125  (Editorial  only). 

be  recognised  medium  ot  the  Electrical  Trades,  and  hu 
n  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


Telegraphic  Address 
Telephone  Nos. 

The  "  Electrical  Review  "  is  I 
by  far  the  Largest  Circulati, 

Subscription  Hates.— Per  ainum,  postage  inclusive,  in  Great  Britain, 
£1  Is.  8d.  ;  Canada,  £1    3s.  lOd.  ($3,801.    To  all  other  countries,  JEI  10s. 


i  Co., 


Milan  :  FratelU  Treves. 

New  Tork  :  D,  Van  Nostrand,  25,  Park 

Place. 
Pasis  :   Boj-veau  &  Chevillet,  22,  Eue 

de  la  Basque. 
Perth,    W.A.  :     Gordon    &   Gotch, 

William  Street. 
EoME  :      Loescher     &     Co.,     Corso 

Umberto  1=  307. 
Svn^EY  :   Peter  G.  Tait,  273,  George 

Street ;  Gordon  &  Gotch,  Pitt  Street. 
Toronto,  Oni.  :  Wm.  Dawson  &  Sons, 

Ltd.,  Manning  Chambers;  Gordon 

and  Gotch  132.  Bay  Street 
WELtnJGroN,  N.Z. ;  Gordcn  &  Gotch, 

Cuba  Street. 


Adelaide  ;    Messrs.  Atkinso 

Gregfcam  Street. 
AccKLANn    N.Z  :    Gordon  &  Gotcu, 

Albert  Street ;     Peter  G.  Tait,  P.O. 

Box  39-2. 
Brisbine;  Gordons  Gotch,  Queen  St. 
CuRlsrcHtTRCH,   N.Z. :     Gordon    and 

Gotch,  Manchester  Street. 
DcNEDix,    NZ.;    Gordon    &   Gotch, 

Princes  Street. 

JOHANNESBCRr,,      CAPETOWN,      BlOEJI- 

FOSTErs,     Durban,    Port     Eliza- 
beth, &c. ;    Central  News  Agency, 

Ltd. 
Lacnceston:     Gordon   &   Gotoh, 

Cimitiere  Street. 
Melbourne  :     Peter  G.  Tait,  90,  WU- 

li&m  Street ;  Gordon  4  Gotch,  Queen 

Street.  I 

Cheques  and  Postal  Orders  (on  Chief  Office,  LondonUobe^made  pajable  to 
The  Elbctrical  Review,  Loin-EO,  and  crossed  ■"■ 
Bank,  Newgate  Street  Branch." 


•London  City  and  Midland 


TO  "ELECTRICAL  REVIEW"  READERS. 


AN    EXAMPLE    OF    INDUSTRIAL 
CO-OPERATION. 


The  May  number  of  Ciiiti/  contains  an  article  which  is  of 
unusual  interest  to  all  electrical  engineers,  inasmuch  as  it 
is  a  description  of  an  experiment  entered  upon  a  couple  of 
years  ago  by  one  of  the  largest  electrical  manufacturing 
concerns  in  the  kingdom.  The  article  is  written  by  Mr.  H. 
Mensforth,  C.B.E.,  the  well-known  General  JIanager  of 
Works  of  the  British  "Westinghoitse  Electric  and  Mann- 
facturing  Co.,  Ltd. 

It  is  evident,  not  only  from  Mr.  Mensforth's  article,  but, 
generally  throughout  industry,  that  there  has  been  an  in. 
crease  of  sympathy,  and  an  appreciation  of  the  need  for 
co-operation,  between  the  various  groups  of  individuals 
engaged  in  industry.  There  is  a  tendency  to  realise  the 
other  fellow's  difficulties,  which  brings  about  a  desire  to 
help  things  forward.  We  may  accept  at  once  the  axiom 
with  which  Mr.  Mensforth  starts  out — viz.,  "  that  the  great 
majority  of  all  classes  of  the  population  are  both  well- 
meaning  and  honest."  It  is  a  great  thing  to  get  people  to 
believe  in  their  own  honesty,  for  if  a  man  believes  himself 
to  be  upright,  he  is  less  likely  to  do  anything  which  will 
besmirch  his  record  in  his  own  eyes. 

It  is  perhaps  paradoxical,  but  it  is  true,  that  an  increase 
of  sympathy  may  initially  manifest  itself  as  an  apparent 
increase  in  antagonism.  The  appreciation  of  a  difficulty 
brings  about  a  search  for  a  method  of  overcoming  it.  and 
when  this  method  is  found,  and  appears  to  the  finder  to 
promise  adequate  solution  of  the  problem,  failure  to  apply 
it  immediately  is  apt  to  produce  great  impatience,  which 
may  ■  show   itself  in    various  ways  of  varying   degrees  of 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  In  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  Is  that  our  circulation  Is 
continuing  to  increase  so  rapidly  that  It  Is  Impossible  for  as 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  make  sure  of  receiving  one's 
copy  regularly  as  Issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Pnbllsherg,  ELECTRICAL  REVIEW,  LTD.,  4.  Ludgate"  Hill. 
Loudon,  6.C.  4, 


Mr.  Mensforth  "  is  looking  forward  to  the  time  wnen,  in 
tte  consideration  of  the  undertaking  or  execution  of  a  large 
contract,  it  will  be  possible  to  have  representatives  from  the 
body  of  the  workmen,  who  can  be  consulted  in  connection 
with  these  matters,  and  who  are  in  a  position  to  signify 
their  willingness  to  take  a  certain  amount  of  responsibility 
and'  interest  in  the  proper  execution  ithereof."  He  is,  as 
this  extract  shows,  very  strong  on  the  need  for  co-operation 
between  the  manual  workers  and  the-  management,  or 
direction  ;  but  what,  in  this  connection,  is  the  precise 
position  of  the  administrative  staff,  which  might  with  more 
aptness  be  called  the  management  ?  Does  Mr.  Mensforth 
think  it  safe  to  rely  on  their  constant  sympathy  with,  and 
support  of,  the  employers'  interests  ?  Who  are  "  the 
representatives  of  the  management "  mentioned  by  him  as 
members  of  the  "Works  Committee  ?  They  are,  of  course, 
members  of  the  staff,  but  they  are  not  there  to  represent 
the  views  of  the  staff  employes.  Here,  of  course,  we  come 
right  up  against  tie  outstanding  defect  in  all  euch  sihtmee, 
including  the  first  Whitley  Eepoit  itself.     '■  Co-operation  in 
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industiT  " — that  is  the  magic  word  which  is  to  bring  about 
peace  in  the  industrial  world.  But  when  the  project  is 
examined,  it  is  found  that  two  parties  only  are  considered — 
viz.,  capital,  or  the  employers,  and  organised  bodies  of 
workers,  that  is  to  say,  the  Trade  Unions  interested  in  each 
particular  case.  The  article  under  discussion  says  that  all 
members  of  the  Committee,  of  course  (our  italics),  with  the 
exception  of  the  management,  are  prominent  Trade 
Unionists — none  else  can  serve.  AVe  therefore  have,  on 
the  one  side,  the-  Trade  Unions,  and  on  the  other — 
not  directors,  not  large  shareholders,  not  l>ankers,  but — 
members  of  the  staff. 

This  state  of  things  brings  many  dangers  in  its  train. 
The  workers'  Trade  Unions  will  naturally  be  suspicious  of 
any  attempt  on  the  part  of  staff  men  to  form  Trade  Unions 
for  their  own  protection,  for  have  they  not  always  been 
brought  face  to  face  with  these  same  men  as  the  representa- 
tives of  the  employer  class ':  This,  we  are  sure,  is  the 
whole  difficulty  between  the  E.T.U.  and  the  E.P.E.A.,  and 
various  tactless  statements  on  both  sides  have  not  tended  to 
ease  the  situation. 

On  this  subject  much  might,  and,  indeed,  ought  to,  be 
written,  for  the  purpose  of  clearing  away  the  haze  that 
obscures  the  situation,  but  further  consideration  must  be 
reserved  for  another  occasion. 

While  we  believe  that  Mr.  Mensforth  has  the  root  of  the 
matter  in  him,  and  is,  in  general,  proceeding  on  right  lines, 
he  none  the  less  labours  a  few  prevalent  fallacies,  to  which 
we  must  tnke  exception  at  once.  The  first  is  that  the  war  has 
been  a  great  teacher — for  good,  we  suppose  he  means.  The 
war  has  taught  us  nothing  new  that  is  good.  Co-operation, 
brotherly  love,  mutual  assistance,  all  of  these  were  eternal 
verities  before  August,  1914.  The  war  has  taught  men  to 
make  use  of  poisou  gas,  of  flame-throwers,  and  other  means 
of  wholesale  slaughter,  and  these  are  new.  Xecessary,  we 
admit,  but  wholly  evil. 

The  second  fallacy  is  that  it  is  the  war  that  has  taught  us 
that  the  average  Briton  can  be  led,  but  not  driven,  and  the 
third  ie  that  the  same  teacher  has  brought  out  the  value  of 
proper  team  work.  A  moment's  consideration  of  the 
thousand-year  development  of  our  Empire  will  show  that, 
whatever  may  be  new  under  the  sun.  these  truths  were  truths 
from  the  beginning,  and  will  remain  truths  for  ever. 


The    Government  scheme -[for   the  re- 

„*        ^  organisation    of   electricity   supplv  on    a 

Rnreaucracv.         "  ,,  ......  .   , 

totally  new  basis,  if  it  is  caiTied  out,  will 

have  many  effects  quite  apart  from  those  which  are  con- 
templated in  the  Bill,  and  some  of  these  will  be  as  unwel- 
come as  they  are  unexpected.  It  is  only  when  the  car  gets 
under  way  that  the  presence  of  sand  in  the  bearings  makes 
itself  known  and  puts  the  brake  on  progress.  The  Elec- 
tricity Supply  Bill  which  is  now  before  Parliament  com- 
mends itself  to  us  as,  in  the  main,  a  sane  and  moderate 
measure  by  which  great  benefits  should  be  conferred  upon 
the  industry  and  upon  the  public  generally  :  but  it  is  open 
to  amendment,  and  now  is  the  time  to  find  out  its  weak 
points  and  to  anticipate  not  only  its  direct  results  but  also, 
if  ]iossible,  those  remoter  and  less  obvious  consequences 
against  which  safeguards  should  be  provided. 

One  of  these  undesirable  effects  was  recently  brought  to 
our  notice  by  a  well-known  central- station  engineer,  who 
fears  that  the  appointment  of  Electricity  Commissioners 
and  District  Electricity  Boards  will  inevitably  bring  with 
it  a  tendency  towards  that  baneful  effect  which  is  in- 
variably the  offspring  of  bureaucratic  control — namely,  the 
repression  of  initiative  and  originality.  It  is  a  phenomenon 
which  is  by  no  means  peculiar  to  State  or  municipal  control, 
though  it  attains  to  its  most  luxuriant  p'owth  in  the  former  ; 
it  is  found  also  in  any  large  industrial  organisation  of 
long  standing,  such  as  a  gi'eat  railway  company  or  a  huge 
manufacturing  concern,  and  if  it  does  not  actually  sprag 
the  wheels,  it  certainly  acts  as  a  brake  on  progress. 

Granted  that  there  ai'e  honourable  exceptions — that  some 
big  firms  endeavour  to  encourage  their  staffs,  from  the  chief 
to  the  oflBce-boy,  to  put  forward  new  ideas  and  to  point  out 


defects  in  current  practice — even  in  such  cases  it  is  well-j 
known  that  the  disease  can  be  only  partially  eradicated  ;J 
there  are  always  some  officials  who  frown  upon  the 
presumption  of  their  subordinates  when  the  latter  broiic| 
suggestions  for  improvements,  and  either  suppress  ney 
ideas  altogether  as  impracticable  or  because  "  we  tried 
that  long  ago,  and  it  wouldn't  work,"  or  seek  to  appropriate 
them  for  their  own  benefit. 

Now,  as  our  friend  pointed  out,  the  new  scheme  while 
subdivided  territorially,  will,  nevertheless,  constitute  a 
single  huge  organisation  extending  from  the  Commissioners 
to  the  labourers,  and  after  a  time— when  the  spirit  of 
bureaucracy  has  permeated  the  whole  mass — it  will  become 
an  offence  lor  anyone  but  u  highly-placed  official  to  have 
any  ideas  of  his  own  as  to  how  things  should  be  done  ; 
those  who  wish  to  retain  the  goodwill  of  their  superiore  will 
not  disturb  their  equanimity  by  proposals  of  reform,  no  one 
will  dare  to  communicate  signed  articles  to  the  technical 
Press,  and  the  subject  of  electricity  supply  will  become  a 
closed  book  to  all  who  are  outside  the  industry.  As 
initiative  will  be  restricted  to  the  higher-placed  officials, 
who  are  necessarily  the  older  members  of  the  profession, 
and,  consequently,  more  cautious  and  less  fertile  of  ideas 
than  the  juniors,  technical  progress  will  be  slow  and 
timorous.  How  often  does  a  young  railway  official  pro- 
pound a  new  idea  ?  If  he  does  not  mind  his  P's  and  (^t's, 
he  knows  very  well  that  he  will  be  rewarded  with  the 
"  sack."  .\  similar  spirit  prevails  in  the  Post  Office,  which 
has  also  taken  the  telephone  industry  under  its  wing,  with 
consequences  which  are  notorious. 

How  is  this  very  real  danger  to  be  avoided  ?  In  his 
paper  before  the  Society  of  Arts,  of  which  we  give  an 
abstract  elsewhere,  Mr.  .1.  S.  Highfield  points  out  the 
importance  of  providing  a  margin  of  profit  to  be  ai)plied 
to  research,  and  this  apjjears  to  offer  unquestionable 
advantages  :  we  would  add  that  the  policy  should  be 
adopted  of  providing  facilities  for  every  man  engaged  in  the 
industry  to  have  direct  access  to  the  controller  of  the 
research  departments,  with  the  certainty  of  appropriate 
reward  in  the  event  of  his  ideas  being  utilised.  But  even 
this  leaves  it  open  to  the  inventor's  immediate  superiors  to 
vent  their  jealousy  on  him  in  one  way  or  another  for 
dai'ing  to  be  cleverer  than  themselves.  It  is  a  serious 
question,  and  we  commend  it  to  the  notice  of  those  who  arc 
piloting  the  Bill  through  Parliament. 


In  the  course  of  a  leading  article  in 
Conscience  in      ^^^  j^^^^^  ^^  -^^^^^y^  .^^^^  ^^  ^j^j^  ^^ 

a  New  Form.  ,         ,.  , 

commented     on    the     fact     that    many 

.American   tramway    undertakings   were   in   great   trouble 

because  their  revenue  was  insufficient  to]meet  the  enhanced 

expenditure  arising  out  of  war  conditions.     This  state  of 

affairs  is,  unfortunately,  not  confined  to  American  tramway 

systems,  but  the  majority  of  people  are  unable  to  increase 

their  incomes  by  the  direct  means  at  the  disposal  of  those 

concerns. 

We  remarked  that  it  had  been  found  that  increasing  the 
fares  did  not  bring  about  a  proportionate  increase  in  the 
revenue,  and  it  seems  that  there  are  more  reasons  than  one 
for  this  disappointing  result.  If  fares  are  too  dear, 
passengers  adopt  other  means  of  locomotion  ;  but  America, 
ever  to  the  fore  in  introducing  novelties,  has  developed  a 
new  type  of  conscientious  objector.  This  product  of  the 
times  takes  his  ride,  but  refuses  to  pay  the  fare,  and  we  are 
told  that  in  the  one  City  of  Columbus,  Ohio,  during  the 
months  of  September  and  October,  1918,  no  fewer  than 
three  million  passengers  took  this  line  of  action. 

This  reveals  a  condition  of  fatuity  which  surely  cannot 
be  allowed  to  last.  At  the  moment  of  writing  we  do  not 
'Tcnow  what  is  the  population  of  Columbus,  but  it  is  quite  ■ 
clear  that  these  passengers  do  not  consist  of  thi'ee  million 
different  persons.  There  must  be  a  considerable  amount  of 
repetition  joy-riding  going  on.  Axe  one-man  cars  used  ?, 
If  so,  it  is  questionable  whether  the  economy  thereb;' 
gained  is  commensurate  with  the  loss  that  seems  to 
permitted. 

We    shall    watch   the   American    traction   papers   wii 
iaterest  for  the  solution  of  the  difficulty. 


of 
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THE    ELECTRICAL    EQUIPMENT    OF    THE     U.S.S.    "NEW    MEXICO." 


The  April  issue  of  the  General  Electric  Review  is  devoted 
almost  wholly  to  an  exhaustive  account  of  the  equipment 
of  the  U.S.S.  Xew  Mexico,  the  first  battleship  propelled  by 
electric  power.  Three  sister  ships — the  California,  Mary- 
land, and  ^Yesf  Virginia — are  be'ng  similarly  equipped, 
and  a'  number  of  35-knot  battle  cruisers  are  under  con- 
struction, each  of  which  will  hiivo  power  plant  six  times 


materially  superior — especially  in  the  case  of  battle-cruisers. 
As  regards  safety  from  torpedoes  and  gunfire,  the  electrical 
system  has  an  enormous  advantage  over  all  other  types  of 
machinery,  and  greatly  facilitates  the  designing  of  the 
ship  to  afford  protection  against  such  risks  ;  here,  in  fact, 
is  found  the  main  reason  for  the  adoption  of  electrical  pro- 
pulsion.    Incidentally,  the  motors   can   be  placed  far  aft. 


Fig.  1. — Section  ok  Motoh  Slots 


Fig.  2. — Section  of  Tdbbinb. 


more  powerful  than  that  of  the  New  Menco.  The  accom- 
panying particulars  and  illustrations  are  derived  from  the 
journal  above  mentioned. 

The  qualities  which  led  the  U.S.  Xavy  Department  to 
make  this  important  departure  from  the  usual  practice  were 
the  great  flexibility  afforded  by  the  electrical  method  of 
propulsion  in  the  arrangement  of  the  equipment,  and  the 
economy  of  fuel,  which  may  amount  to  as  much  as  ;3i)  per 
cent.  The  reliability  of  the  electric  drive  had  already 
been  demonstrated  by  the  performance  of  the  U.S.S. 
Jupiter,  which  had  only  been  delayed  once  during  the  past 


shortening  the  main  shafting,  the  boilers  can  be  grouped 
round  the  generators  with  short  and  direct  steam  piping, 
the  various  items  of  plant  can  be  isolated  iu  water-tight 
compartments,  and  the  lay-out  generally  can  be  designed  on 
the  most  convenient  lines. 

Turning  to  the  installation  on  the  New  Me.rico,  it  is 
interesting  to  observe  that  the  design  of  the  whole  plant  is 
dominated  by  the  characteristics  of  the  propellers,  and  that 
the  solution  of  the  problem  has  been  found  in  the  field 
excitation  of  the  main  generators,  involving  a  wide 
departure  from    ordinary   practice.     While  the  continuous 


Fig.  3. — U.S..S.  "  New  Mexico." 

Tonnage,    32,000  tons ;  speed,  21  knots ;   power,  81,000  H.p. ;   armament,   12 

14-in.  guns  in  four  turrets. 


Fig.  4. — Steam  and  Fi^ld 

UONTBOL  LEVEBS.  .  \g. 


five  years  by  trouble  with  the  electrical  equipment,  and 
then  only  for  a  few  hours,  repairs  being  effected  by  the 
ship's  own  staff.  The  complete  independence  of  the  pro- 
pelling motors  and  the  generators  from  one  another  is  a 
most  valuable  feature  in  case  of  injury  to  any  item  of  the 
plant,  and  the  facility  of  reversal  of  the  propellers  without 
reversing  the  direction  of  rotation  of  the  turbine  or 
generator  perfectly  solves  a  ditiBcult  problem.  There  is  no 
great  difference  between  the  electrical  drive  and  geared 
turbines  in  respect  of  weight  or  space  occupied  ;  at  full 
speed  the  latter  have  a  slight  advantage  iu  economy,  but  at 
the  lower  speeds  more  generally  required,  the  former   is 


output  of  a  turbo-generator  is  limited  by  heating,  the 
maximum  momentary  output  depends  upon  the  excitation, 
varying  approximately  as  the  square  of  the  field  current ; 
and  assuming  that  the  generator  and  motor  are  designed  to 
work  together  under  the  most  advantageous  conditions,  the 
maximum  power  of  the  motor  thus  depends  upon  the  field 
excitation  of  the  generator. 

The  motors  on  the  Jupiter  were  of  the  slip-ring  type, 
but  for  the  New  Mexico  squirrel-cage  motors  of  special 
design  have  been  adopted.  The  rotor  contains  two  squirrel 
cages,  of  high  and  low  resistances  respectively,  and  so 
inductively  related  that  the  high-resistance  cage  produces  a 
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high  reversing  torque,  whilst  the  other  provi(^es  a  low- 
rc-^istance  patli  for  the  current  at  full  speed.  The  charac- 
teriiitics  of  the  luoto;-  are  ."o  co-t>i(liiiated  with  those  of  the 
propeller,  together  with  the  excitation  of  the  generator, 
that  a  quick  reversal  of  the  propeller  is  ensured  -a  mattrr 
which  is  by  no  means  so  simple  a.s  it  nii<;ht  apjiear.  A 
eection  of  the  st.ator  and  rotor  slotB  is  given  in  fig.  1. 


Fir.  5. — Statok  of  Genebator. 


The  turbines  are  of  the  Curtis  impulse  type,  with  10 
admission  valves  to  the  first-stage  nozzles,  and  10  stages, 
and  operate  with  steam  at  250-lb.  gauge  pressure,  super- 
heated 50°  F.,  and  an  absolute  back  pressure  of  1'5  in.  of 
mercury.  A  section  of  the  turbine  is  given  in  fig.  2,  which 
shows  that  it  is  axially  very  short,  the  over-all  dimensions 
of  the  turbo-generator  being  34  ft.  10  in.  x  10  ft.  2  in. 
wide  and  12  ft.  high. 


and  generator  base  castings  are  replaced  by  a  stiff  structural 
steel  foundation  built  into  the  ship's  framework.  A  view 
of.  the  stator  isuiven  in  tig.  ."i. 

The  motors  are  wound  with  circuits  i^iving  24  and  ;!("> 
poles,  according  to  the  connt'ctions  ;  with  the  former  number 
the  sj>eed  reduction  is  12  ;  1,  and  with  the  latter  IK  :  1. 
To  give  intermediate  speeds  the  speed  of  the  generators  is 
varied  over  a  range  from  1.44(»  to  2,l0(i  r.p.m.  (10  t«  21 
knots)." 

During  the  o]^)eration  of  reversal,  which  is  always  done 
on  the  3fi-pole  connection,  at  raaximnm  speed,  an  excess 
excitation  of  60  per  cent,  is  applied  to  the  generator  field, 
and  the  line  current  rises  to  about  three  times  the  steady 
running  value;  the  whole  operation  occupies  20  seconds, 
but  the  excess  excitation  is  applied  for  only  eight  seconds. 
A  very  complete  system  of  forced  ventilation  is  provided 
for  the  generators  and  motors. 

The  winding  of  the  motor  stators  is  so  designed  as  to 
give  a  balanced  two-phase  distribution  for  either  24  or  ;-!6 
poles,  with  eight  terminals.-  The  rotor,  as  already  explained, 
has  two  squirrel-cages,  the  end  connections  of  which  are 
seen  in  fig.  C. 

The  bars  are  driven  into  close-fitting  slots  without 
insulation,  to  allow  the  heat  to  flow  freely  into  the  rotor 
iron  ;  the  outer  cage  is  of  high-resistance  metal,  short- 
circuited  by  copper  end-rings,  into  which  the  liars  arc 
brazed,  these  rings  also  being  closely  in  contact  with  the 
rotor  body.  This  is  of  importance  during  reversal,  when 
the  greatest  amount  of  heat  is  generated  in  this  winding, 
and  the  heat  capacity  of  the  rotor  iron  is  thus  utilised  to 
keep  the  bars  cool.  The  sections  of  the  end-ring  are  joined 
together  with  expansion  joints  of  laminated  copper. 

The  inner  cage  is  of  copper  bars  electrically  welded  to  a 
copper  ring  ;  as  this  winding  remains  cool  under  all 
conditions  of  running,  no  expansion  joints  are  provided 
in  it. 

The  complete  motor  is  shown  in  fig.~*  ;  it  is  rated  at 
6,700  H.p.  at  4,000  volts  on  the  24-pole  connection,  and 
2,050  H.p.  at  2,800  volts  on  the  36-pole  connection,  with 
an  overload  capacity  of  8,375  h.p.  at  173  r.p.m.     At  speeds 


Fig.  6. — Detail  of  Rotor  Winding. 


-RoTOE  or  Induction  Motor  with 
Double  Souirrel-cage. 


FlR.  8.— Complete  Motor. 


The  generators,. rated  at  10,500  k.v.a.,  at  78  per  cent., 
(lower  factor,  arid  i3',506  k.v.a.  at  the  full  speed  of  the 
ship,  operate  at  a  maximum  frequency  of  35  cycles  per 
second,- ^5,100  r.p.ji.  ;.they  have  an  overload  capacity  of 
25  per  cent.  (16,850  k.v.a.,  at  78  per  cent,  power  factor), 
for  four  hours.  The  stators  are  wound  two- phase,  and  the 
circuits  can  be  connected  in  two  ways,  giving  3,000  and 
4.240  volts  respectively.  All  speeds  up  to  17  knots  are 
obtained  by  the  use  of  one  generator  with '  the  low- voltage 
connection,  feeding  the  four  motors  ;  for  iigher  speeds, 
both  generators  are  used,  with  the  high- voltage  coniuectiori, 
each  feeding  two  motors.  .  The  efficiency  at"  a,  load  and 
speed  corresponding  to  10  knots  is  ija'per  cent.,  and  at 
2l";'i  knots  •^7  percent.'  The  generators  ai-e  in  general  of 
simihr  design  to  land  machines,  except  that  the  turbine 


from.  8  to  15  knots  the  four  motors  are  operated  on  the 
36-pole  connection  from  one  generator  ;  from  15  to  17 
knots,  the  same  on  the  24-pole  connection  ;  above  17  knots, 
two  generators  are  used,  each  separately  feeding  two  motors 
(the  generators  are  prevented  by  interlocking  gear  from 
ever  being  put  in  parallel).  The  control  gear  is  in  itself  an 
elaborate  equipment,  being  provided  with  a  great  variety 
of  interlocks  to  prevent  wrong  connections,  and  is  described 
as  the  most  inti'icate  and  important  part  of  the  equipment.. 
Two  300-KW.  turbine-gear-driven  excltinij;  sets  are 
provided,  generating  at  either  120  or  240  volts,  and  two 
motor-driven  boosters,  one  for  each  generator  field,  which 
can  raise  or  lower  the  voltage  by  GO  volts.  The  maiii 
cables  have  a  fibre  core.,  pure  rubber  kisulation,  and  j* 
covering  of  asbestos  braid  filled   with  fire-resisting;  pnini^ 
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and  are  protected  with  sheet-iron  covers.  The  cables 
carrying  direct  current  are  insulated  with  pure  rubber, 
lead-covered,  and  armoured  with  galvanised  steel  wire. 

In  addition  to  the  propelling  equipment,  a  complete  outfit 
of  electrically-driven  auxiliaries  is  provided,  embracing 
circulating,  air,  and  hot-well  pumps  in  duplicate,  four 
Inbricating-oil  pumps,  oil  coolers,  and  blowers  for  ventilat- 
ing the  main  motors.  The  total  weight  of  the  complete 
plant,  with  spare  parts,  was  guaranteed  not  to  exceed  700 


WAGE     SYSTEMS     IN     RELATION     TO 
EFFICIENCY. 


j         I  (    _J         I  Oil  Storaqe  or  Wal^r  B<!/:ast  Yank^ 

FKi.  9. — Plax  and  Elevation  of  Engine-Room. 

wns  :  the  actual  weight  was  590  tons.  The  steam  con- 
sumption was  guaranteed  not  to  exceed  the  following  figures 
with  dry  saturated  steam  at  250  lb.  per  sq.  in.  (gaugej,  in- 
iluding  the  auxiliaries-; — At  10  knots,  1.V38  lb.  per  shaft 
H.p.-hour  ;  at  15  knots,  11-57  lb.  ;  at  19  knots,  11-32  lb.  : 
;it  21  knots,  11-53  lb.  Heavy  penalties  were  attached  to 
these  guarantees. 

The  contract  price  for  the  complete  plant  was  8431,000. 

Gunfire  tests  were  carried  out,  including  the  discharge 
of  all  the  12  14-in.  guns  at  the  same  instant,  but  no  effect 
was  observed  on  the  electrical  equipment  or  the  turbines. 

The  oflScial  trials  of  the  equipment  were  carried  out  on 
Decemlier  IGth-lsth,  1918.  Owing  to  overloading  which 
increased  the  displacement  by  1,000  tons,  the  power  required 
10  drive  the  ship  was  greater  than  was  anticipated, 
amounting  to  31,000  h.p.  at  21-25  knots,  at  which  speed  a 
tour-hour  trial  was  run.  The  results  were  regarded  as 
highly  satisfactory.  As  the  normal  conditions  did  not 
obtain,  the  steam  consumption  was  somewhat  above  the 
guarantees  at  the  higher  speeds. 


A.C.  Arc  Weldiog. — The  advantj^es  of   a.c.   compared 

with  D.c.  for  metallic  arc  welding  are  pointed  out  in  the  Electrical 
1 1  K/-W  with  considerable  bias  in  favour  of  the  A.c.  system.  It  is 
claimed  that  the  efficiency  of  A.c.  welding  is  higher  CI  Ih.  of  metid 
beinir  deposited  for  less  than  2  KW.-honrs).  It  is  said  that  the 
power  factor  ranges  from  S.".  to  fio  per  cent,  in  welding,  and  from 
(55  to  90  per  cent,  in  cutting.  Finally,  it  is  pointed  out  that  the 
user  pays  for  KW. -hoars  regardless  of  power  factor.  This  is  still 
the  case  in  most  supply  areas,  but  the  evil  effects  of  low  power 
factor  ate  becoming  generally  appreciated,  and  it  is  probable  that 
tariffs  penalising  low  power  factor  will  become  common. 


By  Major  E.  A.  PELLS,  R.E. 


Good  work  claims  good  wages,  and  it  is  obvious  that  it 
can  profit  no  one  if  the  value  of  the  work  done  is  less  than  the 
payment  received  by  the  worker.  Many  and  varied  are  the 
methods  that  have  been  evolved  from  time  to  time  by 
employers  to  get  the  best  from  their  employi^s  and  yet  to 
give  them  an  equitable  reward.  Whatever  the  system  of 
pay  may  be,  it  is  laid  down  in  a  special  clause  in  the 
Factory  Act  (S.  lib,  F.  and  AV.  Act,  1901)  that  all 
workere  must  be  supplied  with  a  clear  explanation  of  the 
wage  system  under  which  they  are  paid.  It  is  also  to  the 
advantage  of  the  employer  to  do  this,  as  nothing  causes 
dissatisfaction  quicker  than  for  the  workers  to  get  the 
impression  that  they  are  being  swindled  in  some  way.  To 
procure  a  proper  day's  work,  the  reward  in  pay  must  be 
sufficient  to  make  the  operative  work  willingly  and  to 
enable  him  to  live  well  and  comfortably,  so  that  his 
efficiency  is  not  impaired  by  ill-health.  The  method  of 
payment  that  is  most  common  is  payment  by  time,  and  this 
has  been  considered  satisfactory  from  the  point  of  view 
of  many,  and  has  in  some  cases,  with  suitable  environment 
and  good  faith  on  the  part  of  employers  and  employes,  given 
very  good  results.  But  one  cannot  get  away  from  the 
remarkable  fact  that  actual  results  in  certain  mimitiou 
works  showed  a  24  per  cent,  increase  on  day  shift,  and  40  per 
cent,  on  night  shift,  in  output  on  the  introduction  of  piece 
rates. 

The  piece-rate  method  of  pay  is  much  more  satisfactory 
to  the  employer  and  the  industrious  employe,  but  is  viewed 
with  disfavour  by  the  '-  weaker  brother."  It  is  usually  in 
the  fixing  of  piece  rates  that  the  employer  and  worker  find 
themselves  at  loggerheads,  and  it  is  in  this  direction  that 
Trade  Unions  could  prove  useful  by  appointing  members  on 
a  combined  committee  of  employers  and  employes  to  fix 
the  piece  rates  for  their  particular  iudustiry.  If  this  were 
done,  it  could  not  but  work  satisfactorily,  as  the  rates 
would  hold  good  throughout  the  trade,  and  there  would  not 
be  the  undercutting  which  has  been  one  of  the  greatest 
cui-ses  in  the  industrial  world. 

The  whole  of  the  blame  for  cutting  rates  should  not 
be  placed  on  the  employer,  for  he  has  often  been  tempted 
by  the  worker  to  do  that  which  he  had  originally  not  the 
slightest  idea  of  doing.  Rates  fixed  by  a  combined  com- 
mittee would  be  far  more  likely  to  be  quite  equitable,  aud 
therefore  more  satisfactory,  to  the  whole  industry  concerned. 

However,  although  piece-rate  methods  of  pay  commend 
themselves  as  being  payment  for  value  received,  yet  there 
are  several  objections  to  them.  Where  accuracy  is  very 
important  there  is  always  the  danger  of  scamped  work, 
and  it  is  only  by  careful  inspection  that  quality  can  be 
ensured  as  well  as  quantity.  Another  drawback  is  that 
they  do  not  give  you  a  method  of  reward  by  which  you  can 
get  the  best  out  of  your  employes.  In  other  words,  they 
encourage  the  wrong  workers.  What  is  needed  is  a  system 
of  wages  which  has  the  effect  of  especially  encouraging  the 
weaker  workers,  yet  without  discouraging  those  who  are  in 
"  championship  form." 

The  Gantt  bonus  system  comes  into  this  category,  and  is, 
therefore,  in  my  opinion  the  best.  It  is  easily  explained 
and  understood,  being  perfectly  straightforward,  and  is 
therefore  best  from  the  point  of  view  of  efficiency.  All 
workers  completing  their  task  in  the  working  day  receive 
a  bonus  and  also  a  piece  rate  foi-  all  work  over.  Any 
worker  who  does  not  complete  the  task  still  receives  the 
regular  time  rate  for  that  kind  of  work,  so  that  the  weaker 
worker  is  not  completely  discouraged  ;  but  with  the  assist- 
ance of  the  special  foremen  detailed  to  instruct,  he  will  very 
soon  succeed  in  completing  the  task  satisfactorily  in  tjie 
time  allowed,  which  is  usually  about  ItJO  per  cent,  of  the 
standard.  The  Towne  Halsey  premium-bonus  system  is 
similar  in  general  idea,  the  difference  being  that  the  work 
done  beyoud  the  task  is  not  paid  for  by  piece  rates,  but  by 
a  correctly  calculated  and  scheduled  bonus  increasing  in 
direct  ratio  to  the  output. 
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The  criticism  levelled  at  these  systems  hy  the  exi)onenta 
of  the  Rowan  premium-bonus  system  is  that  they  are  not 
correct  scientifically,  and  the  principal  advantac^e  they  put 
forwai-d  on  behalf  of  the  Rowan  system  is  that  being  calcu- 
lated scientifically  it  protects  the  worker  from  himself,  as 
up  to  150  per  cent,  efficiency  the  bonus  is  an  increasing 
amount,  but  past  this  point  it  is  a  dropping  curve.  My 
objection  to  this  system  is  the  difficulty  often  experienced  in 
explaining  to  the  worker  the  reason  for  the  payment  getting 
smaller  again.  In  works  where  standards  have  been  very 
successfully  fixed,  and  very  few  workers  reach  150  per  cent, 
efficiency  and  none  ever  exceed  it,  this  objection  does  not 
arise,  and  the  introduction  of  this  method  of  payment  has 
given  very  good  results. 

Profit-sharing  is  a  very  beautiful  idea,  but  the  reward  is 
usually  such  a  long  time  deferred  that  ij;  very  often  misses 
its  object  completely  as  an  encouragement  to  increased  out- 
put. This  especially  applies  among  the  lower-grade 
workers. 

Some  employers  have  given  bonuses  for  good  time- 
keeping, but  good  time-keeping  does ,  not  necessarily  mean 
good  and  efficient  work.  The  question  of  the  best  wage 
system  for  the  character  of  work  and  type  of  worker  is  a 
matter  for  careful  study  :  whatever  system  is  used,  the 
study  of  wages  paid,  increases,  &c.,  is  very  useful,  and 
enables  the  management  to  investigate  any  apparent  limita- 
tion of  output.  In  all  questions  of  wages  the  principal 
thing  to  keep  in  view  is  the  effect  of  a  "  square  deal," 
and  the  whole  question  revolves  on  general  social,  economic, 
and  hygienic  considerations. 


TRADE     STATISTICS     OF     BRAZIL. 


The  foUowing  figures  show  the  imports  into  Brazil  of  elec- 
trical and  similar  goods  during  the  year  1917.  The  figures  for 
1916  have  been  added  for  purposes  of  comparison,  and  notes 
of  increases  or  decreaeea,  as  the  case  may  be,  are  given  : — 
Dollars.     Dollars.  Dollars. 

1916.  1917.         Inc.  or  dec. 


42,000 
'28,000 
40,000 
13,000 


131,000 

14,000 

7,000 


Dynamoa  and  electrical  generators. — 

From  United   States       ...        43,500 

„      Great  Britain         ...  7,000 

,,      Switzerland  ...         26,000 

Other  countries    ...  6,500 


Total      

Electric  motors. — 
Fixjm  United   States 
„      Great   Britain 

Switzerland 
,,      Other    countries     ... 

Total      

Transformers. — 

From  United  States 
„  Great  Britain 
,,      Other   countries    ... 

Total      

Other  electrical  machinery.- 

From  United  States 
,,      Great   Britain 

,,      France  

,,      Other    countries     ... 

Total      ... 

Steam  engines. — 

From  United  States 
,,  Great  Britain 
,,      Other  countries 

Total      ... 
Industrial  inachinery.— 
FrcMn  United   States 

Great   Britain 

France 

Other    countries 


36,000  -  7,500 

—  -  7,000 

55,000  +  29,000 

16,000  +  9,500 


83,000       107,000       +      24,000 


100,000 
18,000 
29,000 
21,000 


+ 


123,000   168,000   +      45,000 


91,000 
4,000 
12,000 


40,(«JO 

10,WX) 

5,000 


152,000   107,000   -   45,000 


876,000  1,349,000 

128,000  129,000 

37,000  24,000 

a5,000  92,000 


1,126,000    1,594,000' 


40.'^,(NXl 


2,000 
11,000 
4,000 

17,000 


1,000  -  1,000 

1,000  -  10,000 

3,000  -  1,000 

5,000  -  12,ai0 


288,000 
315,000 
54,000 


488,000 
229,000 
84,000 
101,000*   51,000t 


+  200.OOII 

-  86,0ijO 
+  30,000 

-  50,000 


Total      758,000       852,000       +      94,000 

•  Sweden,  $35,000.        t  Italy,   $5,000. 


Dollars.  Dollars. 

1916.  1917. 

Motors,  gasoline,  kerosene,  <fc. — 

From  United   States       ...        41,000  29,000 

„      Great   Britain        ...           8,000  6,000 

,,      Switzerland            ...         15,000  44,000 

,.      Other   countries     ...       150,000  7,000 

214,000  86,000 


Totiil      ... 
Motors,  n.o.c. — 
From  United   Statee 
,,      Great   Britain 
,,      Sweden 
Switzerland 
Other  countries 


40,000 
16,000 
19,000 
32,000 
4,000 


64,000 
10,000 


36,000 
10.000 


DoUiU's. 
Inc.  or  doc. 

-  12,000 

2.000 
+       2'J,000 

-  1'13,00(J 

-  12^.(110 


+      24,000 

6.0OO 

l'.l,0<K) 

+        4,01K) 

+        6,000 


Total      111,000 

Hydraulic  pumps  and  accessories. — 

From  United   States        ...         56,(:kjO 

,,      Great   Britain        ...         11,000 

,.      Other  countries     ...         24,000 


120,000        +      ]'.l,(XX) 


76,000 
11,000 
18,000 


Total       91,0UO       105,000        + 

Uther  machinery   (except  textile  and  agricultural). — 


From  United  States 
Great   Britain 

France  

Belgium        

.,      Italy  

Switzerland 

Sweden  

Other    countries     ... 

Total       

Electric   icire  or  cable. — 
From  United   State.9 
,,      Great  Britain 

,,      Italy  

,,      Other  countries 

Total      

Wire,  copper,  electrical. — 
From  United    States 
,,      Great   Britain 
,,      Other   countries    ... 

Total       

Wirs,  copper,  n.o.e. — 
From  United   States 
„      Great    Britain 
,,      Other  countries    ... 

Total      

Wire,   copper,   uninsulated.- 
I'rom  United    States 
,,      Great   Britain 
Other   coimtries 


936,000    1,597,000 
331,000       223,000 


97,000 
3,000 
21,000 
82,000 
55,000 
77,000 


381,000 

34,000 

25,000 

9,000 


722,000 
19,000 
21,000 
68,000 


342,000       346,000 
9,000  2,000 

5,000         13,000 


365,000  361,000 

85,000  149,000 

8,000  9,000 

4,000  1,000 


27,000 
2,000 
1,000 


19,000 


Total      30,000         19,000 

Tilegraph  and  telephone  postfs,   and  bridge 

and  fence  material. — 
I'roni  Unite<l    Statets        ...  52,000         .")9,0U0 

.,      Great   Britiiin         ...         73,000  1,000 


Total      ... 

Insulators. — 

From  United  States 
,,  Great  Britain 
,,      Other   countries 


125,000         60,000 


53,000 

17,000 

5,000 


71,000 
27,000 
4,000 


Total      ... 
Electric  lamps. — 
From  United    States 
,,      Great   Britain 
„      Holland 

Other   countries 

Total      ... 

Scicyitific  instrinnents.— 

From  United   States 

,,      France  ... 

,,      Great  Britain 

,,      Other   countries 

Total      ... 


2;37,00O 
14,000 
40,000 
21,000 


370,000 
17,000 
55,000 
13,000 


+ 


38,000 

6,000 
136,000 
108,000 
198,000 


-t- 


20,000 

6,000 

14,000 

661,000 

108,000 
69,000 
3,000 
15,000 
54,000 
63,000 

121,000 


1,602,000    2,306,000        +    704,000 


-t-    341,000 

-      15,000 

4,000 

+      59,000 


449,000       830,000        +    381,000 


+        4,000 

7,000 

+        8,000 

+       5,000 


+      64,000 

+        1,000 

3,000 


97,000       159,000       +      62,000 


8,000 
2,000 
1,000 

11,000 


+        7,000 
-       72,000 


65,000 

18,000 

10,300 

1,000 


75,000       102,000       -1-      27,000 


+    133;000 

+        3,000 

+      15,000 

8,000 


312,000  4.55,000  +  143,000 

48,000  64,000  +  16,000 

20,000  10,000  -  10,000 

20,000  14,000  -  6,000 

12,000  18,000  +  6,000 

100,000  106,000  +  6,000 


I  [Denmark-Sweden    Tunnel.  —  The   proposed   tunnel  to 

connect  Denmark  and  Sweden  will  start  on  the  eastern  side  of  the 
Amagrar  Island,  says  the  Engineer.  Construction  w^U.  however,  be 
commenced  by  sinkin{?  shafts  on  the  island  of  Saltholm.  The 
tunnel  will  be  II  miles  long,  and  the  total  length  of  the  railway 
will  be  81 J  miles. 
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ELECTRIC     FURNACE     PRACTICE. 


i  Continued  from,  page  581. j 

The  Booth-Hali  Electric  Furnace. 


Bi  \V.  K.  BOOTH. 


{Abstract  of  paper  read  before  the  iKSTiinnoN  of  Electrical 
Engineers.) 

It  is  the  piuTxise  here  to  describe  a  new  type  of  electric 
furnace  which  has  been  develoi>ed  during  the  last  year,  and 
which  is  known  as  the  B»oth-Hall  electric  furnace.  It  comes 
under  the  conducting-hearth,  vertical-arc  class,  and  is  illus- 
trated diagrammatical)}-  in  figs.  1  to  4. 

Fig.  1  is  a  longitudinal  sections  of  the  two-phase  electric 
furnace  mth  the  auxiliary  electrode  resting  upon  the  charge 
and  arcs  drawn  between  the  main  electrodes  and  the  charge. 
A  pool  of  metal  is  shown  forming  on  the  hearth  of  the 
furnace. 


trodea  that  the  currents  of  the  two  phases  cross  m  the  bath, 
thus  giving  a  maximum  of  circulation  of  the  molten  metal 
and  causing,  in  conjunction  is-ith  the  effect  of  the  bottom 
heating,  a  very  thorough  mixing  of  the  metal  in  the  bath. 
The  conducting  grids  are  placed  as  far  as  possible  from  the 
heated  interior  of  the  furnace,  and  experience  has  shown  that 
I  hey  never  become  overheated  or  requhe  special  coolmg. 
The  grids  are  so  con.?tructed_as  to  handle  large  cuneuts,  fui- 
nishing  large  areas  of  contact  with  the  material  of  the  con- 
ducting bottom,  and  preventing  local  heating  due  to  contact 
resi.itance. 

By  the  use  of  the  auxihary  electrode  a  positive  start  of  the 
furnace  is  guaranteed,  and  there  is  no  possibility  of  failure 
to  secure  contact.  Each  main  electrode  is  independent  of  the 
othex,  as  there  are  no  aiTS  in  series,  and  consequently  the 
regulation  of  the  furnace  is  very  simple,  giving  a  balanced 
polyphase  load  on  the  power  service  hues.  As  with  the  two- 
phase  connection  there  are  only  two  electrodes  to  regulate, 
this  offers  the  minimum  number  of  electrodes  for  a  balanced 
polyphase  load,  and  the  smaller  the  number  of  electrodes 
requiring  regulation  the  smoother  becomes  the  furnace  opera- 
tion. 


Loagitudmal  section  Transverse  section 

Figs.  1  i  -2. — Booth-H.ill  Two-ph.4SE  FcTiN.iCE. 


Fig.  2  is  a  t ran sveise  section  of  the  two-phase  electric  fur- 
nac-e.  shomng  the  crossing  action  of  the  cun«nt  in  the  bath 
and  the  grids  embedded  in   the  hearth. 

Fig.  3  shows  the  electrical  connections  for  the  two-phase 
electrii?  furnace  employing  two  .siDgle-pha.'=e  Scott'-o^nnected 
transforiiji'i>.  Thi.-^  diagnmi  shows  the  connectioui;  from  the 
transformer  temiinals  to  the  main  electrodes  and  to  the 
auxiliary  electrode  and  grids.  A  two-phai«  electric  furnace 
>o  connected  gives  a  balanced  load  on  a  three-phase  powei' 
^t•rvice.    The  auxiliary  electrode  is  .shown  in  black. 

Fig.  4  shows  the  arrangement  of  main  and  auxiliary  elec- 
trodes in  singe-,  two-,  and  three-phase  furnaces.  Thg"auxi- 
Jiary  electrodes  are  shown  in  black. 

,  Tile  general  principle  is  a  furnace  having  a  sohd  hearth 
which  becomes  conductive  of  electricity  when  hot,  and  the 
use  of  an  auxiliary  electrcxle  which  acts  as  a  return  for  the 
electric  cunent  until  the  hearth  becomes  heated  and  con- 
iluctive.  In  starting  on  a  cold  charge  the  auxihary  electrode 
1-  lowered  until  it  re.sts  on  top  of  the  charge,  and  the  arc 
IS  then  drawn  between  the  charge  and  the  main  electrodes, 
the  auxiiiai-j-  ac-tiug  as  a  return.  The  auxihary  is  so  aiTonged 
that  it  presses  with  its  en  tire- weight  on  top  of  the  charge, 
and  con.sequently  no  arc  can  form  underneath  the  auxihaiw ; 
exi>erience  has  demonsti-ated  that  no  arc  does  fonn.  The 
auxiliary  is  connected  in  parallel  \rith  the  conducting  hearth, 
and  when  the  main  electrodes  have  melted  enough  metal  to 


Fig.  3. — Electrical  Connections  of  Two-ph.4se  Furn.\ce. 


fonn  a  pool  on  the  bottom  the  hearth  becomes  conductive 
and  the  auxihary  is  withdrawn  from  contact  with  the  charge. 
Ill  a  cold  furuac-e  the  auxiliary  is  in  operation  from  30  to  45 
minutes,  and  in  a  furnace  which  is  hot  less  than  15  minutes; 
only  long  enough  to  assure  a  positive  start  and  a  balanced 
load  on  the  line. 

Furnaces  from  J  to  6  tons'  holding  capacity  .are  generally 
built  for  two-i>hase  operation,  taking  power  from  three-phase 
service  by  means  of  Scott-couneited  transfoimers.  as  siown 
in  fig.  3.  In  the  hearth  of  the  t\vo-plia.se  electric  furnace 
two  sets  of  grids  are  embedded,  which  are  electrically  insu- 
lated from  each  other,  and  are  so  related  to  the  main  elec- 


FiG.   T— Single-,  Two-,  .and  THKE£-pai.'<i:   Elecirode 
Arrangement. 

The  hearth  is  either  acid  or  basic,  as  desired,  and  in  each 
«se  is  at  lea^t  "24  in.  (60  cm.)  in  thickness,  lieing  sintered  in 
place  layer  by  layer  and  forming  a  monolithic  mass.  By 
using  the  main  electrodes  in-couj unction  with  the  auxUian-, 
the  materials  of  the  hearth  are  sintered  togethei-  in  thm 
layers  .similar  to  open-hearth  practice,  thus  forming  a  vei-y 
durable  bottom  and  making  the  danger  of  non-outs  a  mini- 
mmn.  The  furnace  health  is  consequenth-  solid,  with  no 
water  cooling  of  any  kind.  With  the  basic  hearth,  dead 
burned  dolomite  is  used  to  maintain  the  slag  hne;  in  the  acid 
lumace.  ground  ganister  is  used  for  the  same  purpose.  The 
.onducting  hearth  gives  a  uniform  bottom  heating  of  the 
entire  bath,  prevents  sculls,  and  makes  speedier  and  more 
thorough  distribution  of  the  heavier  alloys,  which  tend  to 
.'iiuk  to  the  bottom  of  the  bath.  The  effect  of  this  bottom 
heating  is  considerable. 

\\'ith  the  two-phase  electric  furnace  a  minimum  of  elec- 
trode consumption  is  secured.  The  loss  on  the  auxiliaiy  elec- 
trode is  small.  The  electrode  jaws  are  made  to  grip  or 
jclease  by  turning  a  handwheel  at  the  side  of  the  fm-naoe. 
The  jaws  are  arranged  in  segments  so  as  to  adjust  them- 
selves to  the  inaccm-acies  in  the  surface  of  the  electrodes.  A 
roomy  charging  door  of  special  construction  is  provided  in 
the  rear  of  the  furnace,  and  another  door  in  front  over  the 
tap.  This  construction  pemiits  a  batterj'  of  furnaces  to  be 
arranged  side  by  side  and  a  charging  machine  to  serve  them 
all.  The  fm-nace  tilts  or  rocks  backward  as  weU  as  forward, 
and  slagging  operations  can  be  handled  from  either  the  rear 
or  the  front  as  desired. 

The  furnace  is  motor  tilted,  in  all  sizes,  for  poming,  but 
can  be  tilted  by  hand  in  emergency.  The  smaller  sizes  of 
furnace  are  built  for  hand  operation  only,  if  desired.  All 
]>arts  of  the  tilting  mechanism,  including  gears  and  motors, 
are  an-anged  so  that  they  do  not  come  beneath  the  furnace, 
and  therefore  there  is  nothing  under  the  fuinace  that  can 
be  injured  in  case  of  a  run-out. 

The  main  electrodes  are  automatically  regulated,  and  a.lso, 
in  every  case,  they  can  be  regulated  by  hand.  The  power 
input  can  be  maintamed  at  any  point  from  one-fourth  to 
full  load  by  means  of  voltage  reduction  and  control  switches. 

In  making  steel  for  the  ordinary  grade  of  steel  castiugs. 
the  Booth-Hall  electric  furnace  has  operated  with  a  power 
cons-umption  as  low  as  446  Kw.-hr.  per  2,000  lb.  (906  kg.)  of 
steel  pomed,  but  the  average  wUl  be  between  500  and  650 
KW.-hr.  per  net  ton  for  continuous,  ojperation.  In  one  4-toa 
furnace  a  considerable  quantity  of  low  phosphorous  pig-iron 
has  been  made,  running  over  0.035  per  cen;.  in  phospheroua 
and  sulphur,  also  special  steels  requiring  refining  with  two 
or  more   slags. 


A  New  Type  of  Electric  Furnace. 


By  axel  SAHKTN. 


{Abstract  of  paper  read  before  the  Instituiion  of  Electrical 

ENGKEERg.) 

The  furnace  which  is  ^the  subject  of  this  paper  has  been 
designed  with  a  .view  to  embodying  the  advantages  of  both 
the  direct-arc  and  the  free-buming-aiv  furnaces,  at  the  .^amo 
time  avoiding  as  far  as  iwssible  the  disadvantages  of  both. 

The  furnace  is  built  as  a  circulai'  ladle  with  contia<ted  top 
and  di.shed  liottom.  The  shell  plates  are  perforated  b\  drilled 
holes,  spaced  about  12  in.  apart  and  serving  as  vents  for  mois- 
ture contained  in  the  lining.  -The  steel  casting  trunnions  are 
riveted  to  the  shell,  and  rest  in  bearings  set  so  as  to  allow 


592 


THE    ELECTRICAL    EEVIEW.       [voi.  84.  No.  2,166,  mav  23, 191;.. 


for  expansion  and  alignment.  To  the  overhanging  end  of 
one  trunnion  is  keyed  a  crank  which,  by  means  of  an  en- 
closed screw,  running  in  oil,  working  in  u  swivelled  cross- 
heail  and  turned  by  handwheel  (or  motor)  serves  to  tilt  the 
furnace.  Ite  bottom  of  the  furnace  is  made  up  of  a  layer 
of  coke  dust  and  tai  rammed  in,  supporting  double  layers 
ol  brick.  On  top  of  this  is  rammed  and  fixed  in  .successive 
layei-s  a  hearth  consisting  of  burnt  dolomite  and  tar  for  basic 
operation,  or  of  ganister  in  case  the  acid  process  is  adopted. 
Supported  and  resting  on  the  firebrick,  outside  the  hearth, 
is  placed  a  circular  lining  backed  by  a  heavy  insulating  layer 
of  asbe^os  sheet  and  formed  of  circle-bricks  laid  with  ground 
joints  and  thin  mortar.  This  lining  may  be  made  of  mag- 
nesite  brick  for  basic  process,  or  of  eilica  brick  for  acid  pro- 
cess. In  the  lining  are  placed  on  the  same  vertical  lines 
two  holes  foi'  each  pair  of  electrodes,  and  one  door  opening 
which  serves  both  to  charge  the  furnace  and  to  pour  the 
Bteel.  On  top  of  the  contracted  top  of  the  side  lining  rests 
the  dome-shai^ed  roof  built  of  basic  or  ac-id  brick  lilted^  a 
circular  steel  frame,  forming  a  rigid  skewback.  The  roof 
joint  is  made  of  a  layer  of  powdered  dolomite  or  ganister 
spread  on  top  of  the  side  wall.  The  roof  can  be  removed  by 
crane  without  delay,  and  i-eplaced  by  another  preheated  roof 
held  in  readiness.  It  is  also  possible  to  charge  the  furnace 
through  the  top  by  removing  the  roof  while  the  charge  is 
put  in  place. 

The  electrodes,  graphite  or  carbon  of  cylindrical  form,  are 
extended  as  they  are  burnt  away  by  screwing  a  new  section 
of  electrode  to  the  rear  end  of  the  electrode  in  operation. 
The  joint  is  made  by  threaded  dowls  of  graphite.  The  elec- 
trodes slide  through  water-cooled  electrode  holders.  The 
electrodes  axe  wrapped  in  sheets  of  asbestos,  mica,  or  fibre, 
and  are  thus  insulated  from  the  furnace  body.  The  electrode 
cooler  with  its  insulation  is  placed  between  the  fixed  upper 
ttnd  sliding  lower  jaws  of  a  clamp  which  is  pivoted  to  a  frame 
bolted  to  the  furnace  shell.  Both  halves  of  the  grips  are 
water-cooled.  Both  grips  are  made  with  an  extending  wing, 
to  which  is  bolted  the  bronze  cable  socket.  Both  the  swivelled 
guides  are  adjusted  in  a  vertical  sense,  controlling  at  wiU  the 
inclination  of  the  electrodes. 

The  number  of  electrodes  proposed  is  for  a  furnace  hearth 
up  to  3  ft.  6  in.  dia.,  1  pair;  from  3  ft.  6  in.  to  5  ft.  dia.,  2 
pairs;  from  5  ft.  to  7  ft.  dia.,  3  pairs;  from  7  ft.  to  9  ft. 
dia.,  4  pairs;  from  9  ft.  to  11  ft.  dia.,  6  pairs. 

The  electrodes  should  be  preferably  of  graphite,  varying 
from  2  to  6  in.  dia.  Each  pair  of  electrodes  enters  the  fur- 
nace in  the  same  vertical  plane,  but  at  different  and  adjust- 
able angles.  The  upper  electrodes  are  supphed  with  current. 
Tile  lower  electrodes,  as  well  as  the  furnace  body  (and,  if  the 
furnace  is  going  to  be  used  largely  for  refining  work,  d 
bottom  electrode  bedded  in  the  hearth)  are  connected  with 
the  common  of  the  transformer,  or  earthed.  For  a  one^pair 
furnace,  D.c.  or  one-pha.se  A.c.  is  used.  For  a  two-pair  fur- 
nace it  is  preferable  to  employ  two-phase  current,  generally 
obtained  by  three-phase  transformers  arranged  in  Scott]s 
coupling.  For  a  three-pair '  furnace,  three-phase  current  's 
used,  one  phase  being  coupled  to  each  upper  electrode. 

For  furnaces  with  more  than  three  pairs  of  electrodes, 
groups  of  two  pairs  are  coupled  in  parallel ;  therefore,  a  four- 
pair  electrode  furnace  uses  two-phase  cuiTent,  whereas  a 
Bix-pair  furnace  should  be  supplied  with  three-phase  current. 
If  for  any  reason  it  may  be  found  desirable,  the  upper  elec- 
trodes can  be  earthed,  and  the  current  can  be  .supplied 
through  the  lower  electrodes.  A  bottom  electrode  bedded  in 
the  hearth. may  be  used  or  not;  it  is  useful  when  refining. 

The  pres.siire  of  the  supply  should  preferably  be  trans- 
formed to  100  volts  which,  by  plugs  on  the  transformer,  may 
be  reduced  at  optdon  to  80  or  70  volis. 

TTaiibLi>nner 
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Flu.  ().— WmiNC  OF  A  THyo-fAiH  Sahlin  Fdenace, 

'llie.  connections  for  a  two-pair  furnace  are  shown  in  fig.  5. 
All  the  electrodes  are  distributed  around  the  half  of  the  cir- 
cumference of  the  furnace  opposite  to  the  tapping  hole  and 
charging  doors.  For  the  smaller  sizes,  the  electrodes  are  fed 
forw'ard  by  handwheels. 

For  melting  and  refining  steel,  the  first  operation  is  the 
heating  of  the  furnace  to  the  proper  temperature  by  gradually 
advancing  the  points  of  the  convergent  electrodes  of  each 
pair  until  am  aic  is  formed.  Experiments  have  proved  that 
as  long  as  the  points  of  the  electrodes  are  at  a  certain  dis- 
tan,oe  from  each  other  an  arc  is  formed   between  the  two 


electrodes.  As  the  electrodes  approach  each  other  this  airo 
bends  outward,  forming  a  loop.  If  the  distance  is  still  fur- 
ther reduced,  the  loop  breaks  and  the  arc  i-ushcs  forward, 
sweeping  downward  toward  the  surface  of  the  metal  like  % 
broom.  If  the  top  eleeti'ode  is  advanced  beyond  the  bottom 
elect.ixHle,  the  broom  is  deflected  downward  (fig.  0).  The 
form  and  direction  of  the  arc  on  easily  be  modified  by  alter- 
ing the  angles  of  the  electrodes  and  their  relative  position  to 
each  other.  The  free-burning  arc  heats  the  furnace  while 
empty. 
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Fio.   C— DiREXiT  Akcs  Observed   wIth  Different  Positions 
OF   Electrodes. 

When  the  fumac©  is  heated,  current  is  taken  off,  and  the 
electrodes  are  di'awn  toward  the  back  wall  of  the  furnace  to 
prevent  their  being  injured,  while  the  material  to  be  melted 
is  pushed  into  the  furnace  through  the  charging  door,  or 
top.  Nmne,rous  momentary  arcs  ai-e  formed  between  the 
upper  electrodes  and  the  charge,  but  as  this  latter  is  melted 
away  in  the  vicinity  of  the  electrodes,  the  regular  free- 
burning  "  broom  "  arc  is  fonned  between  the  two  electrodes 
and  the  working  of  the  furnace  settles  down  to  normal.  The 
i-adiabion  and  reflection  caused  by  the  free-burning  arc  are 
most  effective  for  rapid  melting.  As  the  bath  is  formed,  this 
kind  of  ai'c  reaches  only  the  slag-covered  surface  of  the  metal. 
At  this  point  the  free-buming  arcs  are  broken  by  the  retire- 
ment of  the  lower  electrodes  and  a  direct  arc  is  formed  by 
the  advancing  of  the  upper  inclined  electrodes  toward  the 
surface  of  the  slag.  If  the  bottom  electrode  is  employed,  the 
cm"rent  will  penetrate  toward  this  bottom  electrode  which  is 
earthed.  The  fur'nace  now  creates  an  arc  which  causes  a 
rapid  cdrculatioo  in  the  bath  and  direct  transfer  of  heat  to 
the  metal.  " 

In  furnaces  with  moi^e  than  one  pair  of  electrodes,  it  is 
possible  to  have  some  of  the  electrodes  produce  a  direct.,  and 
some  a  free-burning  arc,  thus  making  u.se  of  the  effective 
radiating  and  reflecting  action  of  the  free-burning  arc,  at 
the  same  time  as  the  bath  is  agitated  by  the  dii'ect  arcs. 

For  use  as  a  heating  furnace  for  very  high  tcmix^ratures  it 
is  proposed  to  suspend  the  furnace  shell  containing  the  side 
walls  and  roof  with  the  electrodes  and  their  mechanism  from 
four  lifting  rods,  operated  by  electric  motor.  The  bottom  of 
the  furnace,  which  for  this  work  does  not  require  any 
bottom  electrode,  vi'ould  be  placed  on  a  truck.  On  this  port- 
able bottom  would  be  placed  the  material  to  be  heated,  and 
the  furnace  body  would  be  lowered  on  to  the  truck  enclosing 
the  pile  of  material.  A  free-bm-ning  ai'c  would  now  be 
started  between  the  electrodes  in  each  pair,  and  the  furnace 
would  be  brought  up  to  the  required  temperature.  The  mate- 
rial having  been  thoroughly  heated  or  calcined,  the  furnace 
body  would  be  lifted  from  the  track,  which  would  be  run 
away  to  give  place  to  a  second  truck  loaded  with  fresh 
material.  The  loaded  trucks  could  be  preheated  in  a  gas- 
fired  furnace  before  the  bottom  was  placed  under  the  electric 
furnace. 

The  Sahlin  furnace  hais  not  yet  been  placed  on  the  market 

owing  to  the  difficulty  of  its  construction  during  the  war,  but 

a  furnace  is  now  being  built  in  Great  Britain  intended  for 

the  production  of  steel  ingots  and  castings. 

(To  be  continued.) 


Discussion  at  Birmingham. 

The  six  papers  were  discussed  before  the  Sodth-Midland 
Centre  of  the  Institution  on  May  7th. 

Mr.  F.  J.  MoFFETT  gave  a  brief  general  account  of  electric 
furnaces  followed  by  a  resume  of  the  six  papers. 

Mr.  C.  M.  Walter  followed  with  an  account  of  the  work 
which  he  bad  done  on  extemally-wound  tubular  resistance 
furnaces.  These  furnaces  had  been  successfully  used  by  him 
in  the  research  laboratory  of  the  Birmingham  CoriKxration 
gas  department  for  heat  treating  and  hardening  of  steel. 
Mr.  Walter  showed  samples  of  articles  ti^eated,  and  men- 
tioned that  he  had  designed  a  furnace  for  hardening  sewing 
needles  in  an  inert  atmosphere  contained  within  an  electric 
tubular  furnace.  The  needles  were  suspended  in  a  box  or 
held  up  by  a  magnetised  plate,  and  when  they  had  been 
heated  to  the  proper  temperature  they  wei-e  dropped  into  an 
oil  bath  at  the  bottom  of  the  furnace.  This  fm-uace  had 
proved  highly  successful,  and  the  ordinary  scale-removing 
operation,  requiring  several  days  for  its  completion,  was 
eliminated. 

Mr.  W.  Wilson  remarked  that  no  mention  had  been  made 
in  any  of  the  papei's  of  the  fact  that  by  means  of  such  electrio 
fm-naces  it  was  possible  to  treat  a  wider  range  of  iron  ores 
than  had  proved  to  be  practicable  in  furnaces  of  ordinarj' 
construction.  In  particular  he  mentioned  magnetite  iron 
sand,  \\hich  existed  in  a  certain  dejwsit  in  enormou.s  quanti- 
ties and  in  a  state  of  great  purity.  All  attempts  to  smelt  this 
ore  in  ordinary  furnaces  had  failed  owing  to  its  finely  divided 
state.  Mr.  Wilson  also  reteiTed  to  the  omission  from  Mr. 
Moffett's  introductory  remarks  of  any  reference  to  electric 
furnaces  for  the  fixation  of  nitrogen,  and  drew  attention  to 
the  coanmerdaJ  possibOity  of  such  furnaces. 
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Mr.  J.  D.  Morgan  spoke  on  the  economic  aspect  of  the 
eubject.  Eefeience  to  efficiency  figures  probably  did  not 
help  the  prospective  user  very  much.  It  was  said  that  such 
furnaces  gave  an  efficiency  of  80  per  cent.,  whereas  the  effici- 
ency of  solid-fuel  furnaces  was  often  very  considerably  lower 
than  1  per  cent.  The  contrast  put  in  this  way  was  somewhat 
misleading,  because  the  overall  efficiency  of  a  plant  involving 
an  electric  furnace,  i.e.,  the  efficiency  from  the  fuel  for  gene- 
rating electricity  to  the  heat  generated  in  the  furnace,  would 
not  be  more  than  8  per  cent.,  and  it  was  this  figure  which 
should  be  compared  with  the  performance  of  a  solid-fuel 
furnace, 

Mr.  \V.  F.  Whittaker  asked  whether  it  was  possible  to 
produce  a  downwardly  deflected  arc  with  a  three-phase  supply 
without  the  use  of  Scott  connections.  He  pointed  out  that 
there  were  certain  special  cases  in  which  the  use  of  such  an 
arrangement  would  be  advantageous,  but  he  had  not  been 
able  to  find  out  how  it  could  be  obtained. 


A     SMALL     HYDRO-ELECTRIC     PLANT. 


Messrs.  Mitchell  Bros.,  Old  Town  Mills,  Hebden  Bridge, 
have  resorted  to  the  generations  of  electricity  from  water 
power  to  drive  their  woollen  spinning  mills.  Several  natural 
springs  controlled  by  the  firm  exist,  and  the  fullest  advantage 
has  been  taken  of  the  energy  available.  In  designing  the 
scheme  of  electrification  it  w-as  decided  to  provide  a  reservoir 
having  a  capacity  of  six  million  gallons,  and  fed  by  springs 
rising  some  1,5L)0  feet  above  sea  level. 

By  means  of  this  reservoir  a  fall  of  500  feet  has  been 
obtained,  the  water  being  conveyed  through  9-in.  cast-iron 
pipes  to  the  power  house,  which  lies  three-quarters  of  a 
mile  below.  The  conditions  imposed  upon  the  contractors 
laying  down  the  installation  were  that  the  turbine  plant 
should  be  entirely  automatic  and  self-governing ;  that  it 
should  be  started  and  stopped  from  the  mill  half  a  mile 
away;  that  the  speed  should  be  kept  constant  under  all 
conditions,  to  ensure  the  very  steady  drive  required  by  a 
textile  mill;  and  that  it  should  be  unnecessary  for  an  atten- 
dant to  pay  more  than  one  visit  per  day  to  the  power  house. 
Messrs.  Mitchell  Bros,  report  that  all  these  conditions  have 
been  amply  fulfilled  by  the  contractors.  The  power  house 
contains  a  tangential  wheel  of  the  Pelton  type  (manufactured 


)  i.     )      The  Hvdraultc  ToRBO-GENEnATOR  IN  Messrs. 
Mitchell  Bros.'  Power  House. 

Li  J.Ico.5ic.  Gilbert  Gilkes  &  Co.,  Ltd.,  of  Kendal)  running 
at  6(»0  U.P.M.,  and  coupled  to  a  68-KW.  G.E.C.  "  Witton  " 
dynamo,  as  shown  in  fig.  1.  The  generator  is  compounded 
6o  that  the  mill  voltage  is  maintained  constant  at  all  loads. 
The  speed  control  of  the  turbine  is  obtained  by  Messrs. 
Gilkes's  patent  governor,  in  which  the  coupling  head  is 
mounted  direct  on  the  shaft,  thereby  avoiding  the  use  of 
chains  or  belts  for  driving  and  eliminating  an>  possible  chance 
of  the  set  running  away  through  the  breaking  of  the  inter- 
vening mechanism.  There  are  no  rotating  parts  on  the 
governor,  so  that  there  is  nothing  to  heat  or  seize:  nor  are 
there  oil  pumps,  movintr  pistons  or  cylinders.  The  result 
is  that  whereas  an  ordinary  governor  can  turij  off  wat«r 
in  case  of  accident  in  less  than  three  to  five  seconds,-  the 
wflter  in  this  case  can  be  shut  off  in  a  fraction  of  a.  second 
without  any  shock  on  the  pipe-line.  The  Governing  proper 
is  effected  by  means  of  deflectors.  •  A  simple  deflector  would 
ii«e  the  full  quantity  of  w.iter  at  all  loads,  arid  would  wast* 
that  which  was  not  required.  In  the  deflector,  installed  a 
"^i^ar  i.'s  inserted  into  the  nozzle  and  controls  the  quantity 


being  slow  in  order  to  avoid  shod*  on  the  line,  wHla  in 
coming  out  when  the  load  is  thrown  on  the  motion  is  very 
vapid.  On  tests  it  was  found  that  with  full  load  thrown  off, 
the  momentary  speed  variation  was  but  1  per  cent,  above 
the  normal,  while  the  permanent  speed  variation  between 
full  load  and  no  load  was  one-half  of  1  per  cent,  above  and 
below   normal. 

The  remote-control  device  comprises  a  hydraulic  cj'linder, 
the  supply  of  water  to  which  is  controlled  by  a  solenoid 
"which  operates  a  four-way  valve.  The  magnets  are  con- 
trolled through  overhead  wires  by  a  switch  situated  at  the 
mill,  the  current  for  energising  the  magnets  being  taken 
from  a  battery  of  accumulators. 

The  transmission  line  is  entirely  overhead,  the  conductors 
being  carried  on  wooden   poles  to  the  mill.     The  poles  also 


Fig.   2.— The   500-volt,  70-h.p.    "  Witton  ' 
Group  Drive. 


Motor  fob 


cany  the  wires  for  the  starting  and  stepping  gear,  as  well 
as  the  lighting  and  telephone  wires.  The  conductors  are 
cradled  at  points  where  the  overhead  line  passes  over  public 
paths.  This  line  is  protected  by  lightning  arresters  at  each 
end.  ,  .  . 

In  the  mUl,  the  whole  of  the  plant  is  driven  by  a 
"Witton"  motor  of  70  h.p.  running  at  a  speed  of  630 
R.P.M.,  the  motor  being  housed  in  a  totally-enclosed  central 
motor  house.     The  motor  is  seen  in  fig.  2. 

The  connection  between  the  motor  and  the  mill  shafting 
is  through  a  Hans  Renold  silent  ciain  running  in  an  oil 
bath,  the  ratio  of  transmission  being  -5  to  1.  In  view  of  the 
fact  that  the  motor  operates  at  500  volts,  a  small  "  Witton  " 
dynamo,  driven  by  the  mill  shafting,  is  used  to  supply  cur- 
rent for  lighting  at  a   pre.ssnre  of  200  volts. 

The  hvdraulic  portion  of  the  scheme  was  undertaken  by 
Messrs.  Gilbert  Gilkes  &  Co.,  Ltd.,  of  Kendal,  and  the  whole 
of  the  electrical  plant  by  the  General  Electric  Co.,  Ltd.,  of 
Witton,  Birmingham,  tlyough  its  office  at  Victoria  Bridge, 
Manchester. 


Substitute  for   Platinum    in    Electro -Analysis.— The 

scarcity  and  extraordinarily  high  price  of  platinum  in  Ger- 
many created  a  great  demand  for  metal  substitutes.  Hence 
the  experiments  which  Prof.  Gewecke.  of  the  Chemistry 
Department  of  Bonn  L^niversifcy,  made  in  this  direction  de- 
serve considei'ation.  According  to  the  Chemiker  Zeitung  he 
endeavoured  to  find  a  suitable  substitute,  equivalent  in  all 
respects  to  the  platinum  dishes  generally  used  in  electro- 
analysis  as  cathodes,  and  weighing  about  3040  grammes.  He 
discovered  that  glass  dishes  could  be  used  advantageously  it 
silver-plated  inside.  To  obtain  a  thoroughly  adhesive  coating 
of  silver  on  the  glass  dish,  the  inside  must  be  treated  with 
a  fine  sand  jet  to  give  a  dull  surface.  This  operation  does 
not  succeed  quite  so  well  with  hydro-flucic  acid  fumes,  as 
the  effect  produced  is  not,  as  a  rule,  so  even  as  with  a  sarid 
jet  blower.  The  dishes  n>ust  be  thoroughly  _  cleansed  with 
chromic  acid  before  the  first  silver  plating  is  carried  out. 
After  this  preliminary  treatment  the  glass  dishes  can  be 
plated,  preferably  with  ammoniacal  solution  of  nitrate  of 
silver,  which  has  been  reduced  by  adding  3  cb.  cm.  of  a  40 
per  cent,  solution  of  formaline.  At  a  temperature  of  at  thfi 
mast  ."0  deg.  C.  a  silver  precipitate  of  "mirror"  is  obtained 
of  0.03  to  0.05  grammes  in  three  to  four  minutes.  It  is 
evenly  dull  throngliout.  and  when  looked  at  against  the  lisht 
a,ppears  a  very  dark  blue.  The  dish  when  dry  is  fitted  with 
a. thin  st  in  of  platinum  2  mm.  broad,  of  which  the  one  end 
touches  the  silver  coating,  while  the  other  is  bent  outwards 
over  the  edae  of  the  dish  and  provided  with  a  pressure  screw. 
Trials  which  had  been  made  to  find  a  substitute  for  platinum 
anodps.-c.!7.,  by  usingearbon  anodes,  have,  so  far,  not  given 
Mti-sfactory  results,  but  are  to  be  continued  with  Acheeon 
graphite.  Trials  carried  out  with  thp<«  silver-pl.it.ed  glass 
dishes  show  that  they  can  vptv  well  be  used  a.?  sub=titut<»? 
fnr  ^1»A  ATiv>nnivn  plniinTiTTi  atiah 
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BT.H  Co.,  Ltd.,  u.  Ddram.  Ltp 
Iv  the  Court  of  Appeal,  last  week,  before  the  Master  of 
tie  Bolls  and  Lords  Justices  Warrington  and  Duke,  an  appeal 
was  heard  by  the  British  Thomson-Houston  Co.,  Ltd.,  frotii 
the  judgment  of  Mr.  Justice  Sargant,  in  the  Chancery  Divi- 
sion, dismissing  its  apphcation  for  leave  to  amend  a  claim 
in  its  patent  specification  regarding  a  process  for  the  treat- 
ment of  raetalhc  tungsten,  and  for  the  manufacture  of  tung- 
sten filaments  for  electric  lamps.  .\s  rei^rtod  in  our  issue 
of  April  ■2oth.  1919,  Mr.  Just.ico  Sargant,  in  dismissing  the 
applicaricn,  said  the  amendment  was  not  duly  authorised  by 
the  Act,  and  apart  from  the  Act  the  circumstances  were 
not  such  as  to  justify  the  Court  in  exercising  its  discretion 
in  favour  of  the  apphcants. 

Mr.  Colefax,  K.C.,  Mr.  J.  Hunter  Oray,  K.C.,  and  Mr. 
Basil  Watson  appeared  for  the  appellants,  and  Mr.  Thomas 
Terrell.  K.O..  Mr.  Keriy,  K.C.,  and  Mr.  Courtney  Terrell 
for  Duram,  Ltd.,  and  Mr.  Mark  Romer,  K.C.,  and  Mr.  R. 
Prost.  for  other  respondents  (opponents  to  the  application), 
and  Mr.  Austen  Cartmell  represented  the  Board  of  Trade. 

Mr.  Colefax  said  there  were  several  actions  pending  on  the 
patent.  Mr.  Frost:  appeared  for  the  Corona  Lamp  Works, 
Ltd  There  was  an  action  pending  against  them,  and  they 
counterclaimed  for  revocation.  All  the  opponents  to_  the 
application  to  amend  were  defendants  in  the  Utigation  except 
Duram.  Ltd.,  who  were  the  petitioners  for  revocation.  There 
were  also  two  or  three  firms  in  addition  to  the  defendants 
who  haid  given  notice  of  opposition  to  the  application  to 
amend.  The  diiSculty  which  had  opposed  the  path  ol 
the  present  patent  in  "the  Courts  was  the  use  of  the  words 
"  coherent  tungsten."  w-tich  appeared  in  the  specification. 
and  the  construction  which  the  Court  had  put  upon 
the  first  claim  of  the  specification.  "  Coherent  ttmgsten  " 
included  fused  tungsten.  What  the  patentees  had  done 
wa.s  to  show  how  to  get  coherent  tungsten,  and  the 
patent  referred  to  working  it  without  hammering,  treating. 
and  rolling,  &c.  The  learned  counsel  contended  that  the 
amendment  which  the  appellants  ^ught  would  not,  as  Mr. 
.Tnstice  Sargant  had  said,  enlarge  the  invention,  and  that  his 
clients  were  entitled  to  have  leave  to  amend. 

Mr.  J.  HUxNTEE  Grav  foLlo^^ed  on  the  same  side. 

The  case  is  continuing. 

.Marconi's  Imperial  Wireless  Chai.v  Litigation. 
ton  the  purpose  of  the  assessment  of  damages  payable  by 
the  Crown  to  Marconi's  Wireless  Telegraph  Co.  in  the  action 
it  brought  in  March.  1918.  Mr.  .Justice  Lawrence  sat  as 
arbitrator  in  the  King's  Bench  Division  on  Thursday,  May 
1.5th.  ^     ^ 

Counsel  engaged  m  the  arbitration  were  :  For  the  Crown, 
the  \ttomev-General  (Sir  Gordon  Hewaxt,  K.C.),  the  SoUci- 
tor-General" (Sir  Eraest  Pollock.  K.C.).  Mr.  Terrell.  K.C  . 
the  Hon.  E.  Gharteris.  KG.,  and  Mr.  Giveen;  for  the  Mar- 
coni Co..  Sir  Edward  Carson,  K.C.  Mr.  I>eshe  Scott.  K.C. 
Mr  Hunter  Grav.  K.C.  Mr.  Stuart  Bevan,  K.C.  and  Mr. 
Hildesley. 

Sir  Edwaed  Carson  stated  that  tiat  sitting  was  merely 
a  preliminary  one.  The  main  question  was,  what  were  the 
ilamages  to  be  paid  for  breach  of  the  contract.  So  far  as  he 
c-ould  .see  his  Lordship  would  have  to  decide  whether  the 
contract,  existed  over  IS  or  28  years,  and  he  would  have  to 
he  .somewhat  sympathetic  in  his  estimation  of  the  damages, 
taking  into  consideration  eventualities  which  might  or  might 
aot  arise.  The  main  question  he  "ould  have  to  determine 
'vas  :  What  did  the  company  lose  by.  the  breac'h  of  the  con 
tract '' 

His  Lordship  then  fixed  the  date  of  hearing  for  June  2nd. 


in  November  and  thi-ee  dozen  in  December.  When  I  say 
.SIX  dozen  in  Kovenilier  and  December  it  means  three  dozen 
in  each  month 

.Mr.  Mardlin  ;  No.  I  could  show  you  thousands  of  orders 
in  support,  of  my  view.  When  *■  man  says  six  dozen  in 
November  and  December  and  January  he  does  not  mean  he 
wants  two  dozen  a  month,  but  .six  dozen  in  the  month. 

Judge  .\theri>ky-Jones  :  If  I  order  six  dozen  in  November 
and  Decemlier  does  that  mean  I  am  to  take  12  dozen  and 
not  six'.' 

Mr.  Mardlin  said  it  did.  . 

DEl'ENnANT  :  T  .say  it  does  not  mean  anything  of  the  sort. 
I   was  away  doing  my  bit  when  the  order  was  given 

Judge  .'Vtherley-Jones  said  it  was  not  an  ea.sy  case  to 
decide.  The  documentary  evidence  was  all  in  favour  of  the 
plaintiffs.  He  had  not  the  slightest,  doubt  that  there  had 
been  a  misunderstanding  and  that  the  plaintitfs  were  quite 
hone.st  in  the  matter.  If  the  order  meant  12  dozen  in  Novem- 
lier  and  December,  it  should  have  said  so.  While  the  de- 
fendant's letter  could  be  read  as  the  defendant  contended, 
he  thought  on  the  whole  he  must  find  against  the  plaintiffs. 
.\s  a  commercial  man  lie  would  say  six  dozen  in  November 
and  Dec-ember  meant  six  dozen  in  all  and  not  12  dozen. 
There  was  a  <lelivery  of  only  three  dozen  in  November. 

Mv.  Strofts  .  That  is  because  we  were  short  of  commodi- 
ties, and  sent  half  the  quantity. 

Judge  .-^THFRLEV-JoNES  did  not  doubt  there  were  many 
pos.'dhle  explanations.  But  he  must  find  for  the  defendant 
with  c-osts.  It  was  the  sort  of  case  that  might  lie  argued  in 
the  Court  txf  .\ppeal  for  three  days. 


his 


Calmont  King  &  Co..  Liu.,  r.  Groom. 
In  the  City  of  London  Court,  on  May  1.5tli.  before 
Honour  Judge  .\therley-Jones.  K.C.  a  claim  was  made  by 
Calmont  King  &  Co.,  Ltd..  electrical  engineers,  of  Milton 
Street.  EC  again,st  Mr.  C<.  W.  Cirocni.  of  St.  .Albans,  for 
iS  for  six  dozen   refill  elec-trii-  lamps  supplied. 

Mr.  H.  Stroits.  plaintiffs'  solicitor,  said  that  in  July  ol' 
las-t  yeai-  the  defendant  gave  a  written  order  for  electrii- 
limins.  The'e  were  three  dozen  refills  ordered  for  electric 
torches,  and  they  were  to  be  supplied  in  November  and 
December.  The  other  gixxls  «eie  duly  delivered  and  paid 
for.  but  when  the  refills  wer<>  delivered  acceptance  was 
refused,  the  defendant  saying  that  they  were  not  ordered. 
He  added  that  at  the  beginning  of  November  he  could  not 
get  any  batteries  from  the  plaintiffs,  and  that  he  had  lost 
all  his  trade- 
Mr.  Mardlin,  plaintiffs'  manager,  said  that  thei  tixik 
thousands  of  orders  for  delivery  during  the  month  That 
meant  that  they  could  deliver  at  any  time  during  the  month 
They  never  undertook  delivery  by  any  specific  date.  They 
made  about  20.000  lamps  a  day. 

Defendant    said    plaintiffs   had  sent  him    six   dozen    refills 
above  the  contract. 

Mr.    Mardlin   said   that   was  not  so.    The   order  was  for 
.•■ix    dozen    in    November    and    December.    That   meant    six 
dozen   in  each  month  obviously. 
Defendant  :   No.  it  meant  I  was  only  to  take  three  dozen 


1 


CORRESPONDENCE. 


Ltttert  received  by  V4  afttr  6  P.M.  ON  TUKSDAT  cannot  appear  until 
the  following  week.  C^yrrenvn-ndenti  should  forward  their  commvni- 
oatiom  at  ths  earlieit  possible  moment.  No  Utter  can  be  published 
vmless  we  hare  tht  writer's  '""'"»  '•nd  xddrest  in  ow  vossession. 


The  E.P.E.A.  Award. 

Your  correspondent,  Mr.  Hardinar.  can  rest  assured  that  he  is 
not  the  only  chief  engineer  of  a  small  undertaking  who  has  refrained 
from  joining  a  Trade  or  professional  Union  on  the  ground  that  it 
would  be  in/i'ii  ilnj.  ;  one  can  quite  imagine  them  doing  so.  t 
nuppose  he  and  his  colleagues  would  also  con.slder  it  infra  liiq.  to 
accept  from  their  employers  any  advances  which  might  be  offered 
them  as  the  result  of  any  members  of  their  staff  who.  through  their 
Union,  had  advances  granted  to  them,  and  so  brought  their  salarien 
too  dangerously  near  their  own.  With  regard  to  his  query  as  to 
whether  some  of  the  big  stations  participate,  and  the  small  ones 
not.  I  would  remind  him  that  in  certain  small  stations  the  only 
man  eligible  for  membership  of  the  E.P.E.A.  is  the  chief  engineer, 
and  if  he  happens  to  he  one  of  Mr.  Hardine's  rolleague?.  how  ran 
the  award  apply  .' 

■yvessex, 

.)/«//  ir"i,  ini:i. 

The  Re-settlement  of  Officers, 

Your  criticism  of   my   letter  in  your  leading   oolomn.s   of   the 
16th  inst.  somewhat  resembles  a  Minister's    reply  to  a  question 
asked  in  the  House.     It  seems  to  suggest  that  nothing  better  could 
be   expected,    and    that   such    bad   methods   are   bound    to    esi.at.  ^ 
Pertainly.  it  would  be  a  miracle  if  all  things  went  well. 

With  regard  to  "the  machinery  of  the  Appointments  Board  not 
being  ready  when  hostilities  ceased."  all  I  can  say  is  that  it  ought 
to  have  been.  If  I  remember  rightly,  the  skeleton  of  the  system 
of  demobilisation  was  drawn  up  in  Ifll".  Do  you  mean  to  say  that 
the  problem  of  re-settlement  was  left  alone  until  the  time  for 
demobilising  the  services  .'  It  didn't  take  long  to  arrange  for  the 
training  of  the  New  Armies  after  the  outbreak  of  war.  Of  course 
that  was  something  of  greater  importance,  and  there  was  an 
organiser  behind  that.  I  am  well  aware  of  the  large  number  of 
young  men  between  the  ages  of  22  and  23  who  have  spent  the 
liest  part  of  their  life  in  the  Army  or  Navy.  I  am  one  of  them, 
as  I  shall  not  be  2t  until  August  next.  That,  however,  does  not 
excuse  the  Board  in  the  least. 

You  respect  my  independence  in  not  accepting  the  O.W.D.  of 
29s.  weekly,  but  think  I  am  making  a  mistake.  It  can  hardly  be 
termed  "  charity,"  but  I  don't  see  how  you  can  compare  it  with 
the  pay  received  whilst  on  active  service.  I  was  in  the  Army  for 
a  definite  purpose,  and  there  was  certain  work  for  ine  to  do. 
Whether  I  did  that  work  does  not  matter.  The  O.W.U.  is  giren 
tor  doing  nothing,  and  in  spite  of  its  being  a  meagre  allowance, 
thousands  manage  to  exist  on  it,  and  take  cover  when  work  comes 
their  way.  It  encourages  unemployment,  as  was  shown  a  few 
days  ag-o.  when  the  Minister  for  Labour  was  told  in  the  House 
that  of  82  men  sent  from  the  Labour  Exchange  to  a  certaizs 
■Bugineerin?  works,  only  two  turned  up.  I  do  not  like  rubbing 
shoulder  to  shoulder  with  this  type  of  man.  Now  yon  knov 
-xrhj  I  am  too  proud  to  claim  it.  I  still  have  a  few  pounds  left, 
and  when  that  is  spent  I  shall  take  off  my  "  starched  colUr,"  leave 
the  district,  and  take  the  first  thing  that  comes  my  way — road- 
sweeping  or  hawking. 

The  problem  of  re-settlement  is  a  difficult  one  as  every  sane- 
minded  person  knows,  but  it  hasn't  taken  our  friends  across  the 
Atlantic  long  to  get  the  matter  in  hand.  .\  few  weeks  ago  I  was 
speaking  to  the  counter  clerk  at  the   G.P.O.  in  the  town  in  which  I 
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reside,  when  an  American  traveller  came  in  and  handed  a  cablegram 
across  the  connter.  and  paid  £12  lOs.  for  it.  The  clerk  told  me 
later  that  he  came  in  two  or  three  times  a  day  with  grams  costinj^ 
*'S  or  m.  Evidently  their  motto  isn't  "Wait  and  see." 
Procrastination.  i;400  a  year,  and  29s.  a  week,  are  the  chief  causes 
lit'  ,tJ1  our  trouble  and  delay. 

1  have  jnst  re-read  my  letter  of  the  6th  inst..  and  it  looks  to  me 
as  if  I  am  accusing  employers  of  "  war  profiteerinsr."  That,  how- 
ever, was  due  to  hurried  writing.  To  insist  upon  the  Excess 
Profits  Tax  at  80  per  cent,  now  the  war  is  over,  betrays  an  ignorance 
of  the  business  needs  in  the  face  of  reconstructing  our  industrie.s  on 
M  iip.ice  footing.  However.  I  don't  think  it  is  necessary  to  dwell 
upon  the  subject  any  more  this  week,  as  I  expect  there  will  be  a 
tiw  replies  to  my  former  letter  alongside  this. 

Still  Irving. 

Maij  19«,  1919. 


\Vf  would  also  point  out  that  the  successful  operation  am] 
welfare  of  the  department  is  affected  by  the  loyalty  and  enthusiasiu 
of  the  staff  and  emjiloyes.  and  this  can  only  be  maintained  when 
there  is  confidence  in  the  Committee.  It  is,  therefore,  felt  that  no 
confidence  can  be  placed  in  tho-ise  who  have  been  responsible  for 
bringing  the  Department  under  reproach,  and  we  consider  that 
the  members  of  the  Electricity  Committee  should  be  called  upon  t/i 
resign  forthwith.  Notification  of  this  shoidd  appear  in  the 
technical  Press,  and  the  position  phould  be  re-advertised,  at  the 
same  time  giving  an  undertaking  that  the  appointment  will  Iw 
made  in  a  straightforward  manner.  By  this  means  some  of  the 
best  engineers  might  be  induced  to  apply  for  the  position,  and  the 
jn-eseut  stigma  be  removed  from  the  town  and  undertaking. 


The  Mechanical  Equivalent  of  Heat. 

What  is  the  mechanical  equivalent  of  heat — 772,  778.  or  7.^0 
ft,  lb.  ; 

Ignoramus. 

f  Quite  a  lot  could  be  wi-itten  on  this  subject.  As  the  temperature 
,it  which  the  British  thermal  unit  is  taken  has  never  been  autho- 
I  itatively  settled,  its  value  depends  on  whether  the  unit  is  defined 
to  be  the  heat  required  to  raise  1  lb.  of  water  from  .i9^  to  60°  F..  or 
to  be  xifith  part  of  the  heat  required  to  raise  1  lb.  of  water  from 
32°  to  212°  F.  The  calorie  is  fixed  on  the  latter  basis — TBcith  of 
the  heat  required  to  raise  1  gm.  of  water  from  0"  to  100"  C.  which 
is  practically  the  same  as  that  required  to  raise  it  from  17°  to  18°  C. 
The  mechanical  equivalent  Ls  778'2  ft, -lb,  if  the  B.TH.u.  is  defined 
at  .i9'— 60°  F.,  and  777-.5  ft.-lb.  if  it  is  defined  at  63°— 64'  F.  (which 
is  identical  with  the  mean  value  between  82°  and  212'  F.).  Another 
value  is  defined  at  68'  F.  The  value  usually  accepted  is  778  ft.-lb. 
— Eds.  Elec.  Rev.1 


AN     ELECTRIC     FURNACE     IN     THE 
PHILADELPHIA     MINT. 


The  Election  of  the  I.E.E.  Council. 

r  read  with  interest  the  letter  of  your  correspondent  and  the 
editorial  in  reference  thereto.  It  will  be  interesting  to  see  whether 
the  Council  and  the  Institution  will  take  the  necessary  steps  at 
once  to  amend  the  by-laws  so  as  to  enable  the  Associate  Members 
to  nominate  their  own  class  for  election  to  the  Council. 

As  one  who  believes  that  the  Council  would  be  sympathetic  with 
the  justice  of  such  an  amendment.  I  am  waiting  to  see  whether  it 
will  put  the  necessary  machinery  in  motion,  or  whether  the  mem- 
bers will  be  put  to  the  inconvenience  and  trouble  of  calling  the 
necessary  special  meetings  to  enable  the  by-laws  to  be  so  altered. 

X  good  many  of  the  adverse  criticisms  of  the  Council  are,  no 
doubt,  unnecessary,  and  r^re  probably  due  to  circumstances  of 
which  the  ordinary  member  has  no  knowledge  ;  but  explanations 
from  time  to  time  of  the  action  of  the  Council  on  certain  matters 
would  remove  what  one  imagines  to  be  uncalled-for  criticisn\. 
Take,  for  example,  the  calling  of  the  annual  general  meeting.  Now 
that  the  war  is  over  the  necessity,  or  otherwise,  which  has  existed 
for  early  meetings  no  longer  exists.  It  has  been  called  this  year 
at  2.30  p.m.  on  a  Thursday  afternoon,  which  precludes  all  members 
who  are  actively  engaged  in  business  from  attending.  Moreover, 
it  prevents  the  largest  Ixidy  and  class  of  member  from  representing 
any  views  which  might  be  to  the  benefit  of  the  Institution, 


P.  A.  M. 


May  201/1,  191! 


The  Southampton  Appointment. 

In  order  to  give  expression  to  their  resentment  at  the  manner  in 
^^  hich  the  Southampton  Corporation  Electricity  Committee  has 
dealt  with  the  vacant  position  of  borough  electrical  engineer,  the 
whole  of  the  staff  and  employes  of  the  department  have  signed  the 
enclosetl  protest,  copies  of  which  have  been  forwarded  to  the 
Southampton  Corporation,  A.S.E..  E.T.U.,  the  local  Press,  and  the 
local  Trades  and  Labour  Council. 

It  is  felt  that  the  widest  publicity  should  be  given  to  the  circum- 
stances both  in  the  interests  of  the  electrical  profession  and  for 
the  maintenance  of  integrity  in  municipal  control,  and  while 
seeking  the  hospitality  of  your  columns  for  this  purpose,  it  is 
deeply  regretted  that  the  adoption  of  such  a  course  should  become 
necessary. 

A.  Reeve,  Secretar;/,  Eleetriciit   Trades   f'niuH. 

Southampton,  Maij  \9tk.  1919. 

'We,  representing  all  grades  of  the  staff  and  employes  of  the 
Southampton  Corporation  Electricity  Department,  wish  to  lodge  an 
emphatic  protest  against  the  irregular  and  questionable  tactics 
:idopte<l  in  filling  the  vacant  position  of  borough  electrical 
angineer. 

Owing  to  the  publicity  given  to  the  Electnoity  Committee's  action 
both  in  the  lay  and  technical  Press  generally,  the  town  has  been 
brought  into  disrepute  throughout  the  electrical  supply  industry. 
and  it  is  undoubtedly  a  fact  that  the  undertaking  is  boycotted  by 
all  electric^  engineers  of  standing,  many  of  whom  under  normal 
conditions  would  have  applied  for  the  position,  and  from  among 
whom  one  of  high  qualifications  could  have  been  appointed  whose 
services  could  have  been  beneficially  devoted  to  the  department. 

The  low  age  limit,  which  was  obviously  fixed  to  favour  one 
applicant,  has  certaiidy  prevented  many  suitable  engineers  from 
applying  for  the  position. 


A  Rennerkelt  electric  furnace  waa  installed  in  the  Philadelphia 
Mint  in  1917  for  melting  silver,  nickel,  and  bronze  alloys.  It  had 
a  capacity  of  1.000  lb.,  and  effected  a  saving,  as  compared  with  gas 
and  crucible  m-lting,  of  approximately  40  per  cent,  (for  nickel 
brome,  .50  per  cent.). 

New  furnaces  of  1,000  and  2.000-lb.-capacity  are  to  be  added  : 
these  will  rotate  about  a  pouring  lip  as  fulcrum,  and  permit  metal 
to  be  poured  directly  into  moulds  mounted  on  trucks  under  the 
pouring  lip.  The  new  type  will  have  automatically-controlled 
electrode  feeds,  by  which  the  temperature  will  be  regulated. 

The  original  furnace  was  first  used  on  July  9th,  1917;  three- 
phase.  60-cycle  current  received  from  outside  at  2,200  volts  was 
transformed  at  the  furnace  to  110  volts.  The  total  weight  of  the 
furnace  was  12  tons. 

No  absorption  by  the  nickel  of  the  carbon  of  the  incandescent 
electrodes  was  observed,  but  the  results  have  shown  that  every 
precaution  must  be  taken  to  keep  the  surface  of  the  molten  metal 
covered,  if  good  unoxidised  ingots  are  to  be  obtained.  Should  the 
furnace  attendant  not  keep  the  doors  closed  and  the  metal  covered, 
trouble  would  result.  In  any  open  furnace  there  will  always  be 
some  trouble  with  the  refractories  fusing  and  being  carried  over 
into  the  mould  ;  practically  all  this  can  be  obviated  if  a  spout  is 
built  upon  the  ladle,  so  as  to  secure  the  results  of  a  bottom  pourer 
(where  the  ladle  system  is  used).  With  a  ladle  system  there  is 
always  a  loss  of  heat  between  the  furnace  and  the  moulds  on 
account  of  the  chilling  effect  of  a  thin  stream  of  metal  (18  in.  or 
more)  in  the  spout. 

The  Mint  adopted  the  process  of  hanging  a  200-lb.  ladle  in  a 
shank  on  bearings,  which  can  be  rapidly  filled.  Turntables  carrying 
the  moulds  are  within  10  ft.  of  the  furnace  mouth,  and  the  opera- 
tion of  taking  off  the  heat  with  two  ladles  pouring  simultaneously 
into  two  sets  of  vertical  moulds  takes  1.5  minutes,  and  is  done  with 
no  confusion,  A  shank  with  one  swivel  is  preferred.  The  weight 
of  the  ladle,  shank,  and  metal  is  about  200  lb.,  but  this  weight  is 
borne  by  the  two  men  for  only  a  fraction  of  a  minute,  after  which 
the  shank  is  placed  on  a  bail  on  a  chain  hoist  in  a  position  for 
pouring.  As  the  ladle  is  emptied,  the  man  on  the  swivel  end  of 
the  shank  operates  the  chain  to  maintain  a  proper  pouring  distance 
between  the  lip  of  the  ladle  and  the  mouth  of  the  mould.  To 
prevent  oxidisation  of  the  metal  in  the  ladle,  as  pouring  from  the 
furnace  starts,  granulated  pine  charcoal  is  immediately  placed  on 
top  of  the  molten  metal  in  the  ladle.  Owing  to  a  specially- 
constructed  skimming  spout,  the  charcoal  is  held  back,  the  surface 
remains  well  covered,  and  only  clear  metal,  free  from  carbon,  flows 
into  the  moulds.  Ordinarily,  no  metal  shows  results  of  oxidisa- 
tion within  the  furnace  itself  ;  yet  it  is  possible  for  it  to  oxidise, 
particularly  with  scrap  metal,  if  all  due  precautions  are  not 
exercised.  The  above  furnace  is  rated  at  125  KW,  and  7,50  lb.  of 
metal  ;  it  is  found,  however,  that  l.OiiO  lb.  per  charge  is  correct. 

The  furnace  is  never  allowed  to  cool  off  entirely,  except  when 
I'epaira  are  necessary.  After  a  run  of  8  to  12  hours,  if  a  shut-down 
period  follows,  coke  or  lump  charcoal  is  thrown  in  and  renewed 
from  time  to  time  until  the  current  is  put  on.  Analysis  of  cupro- 
nickel  and  brou/.e  shows  a  good  mixture — the  former  requires  no 
stirring  during  a  melt.  The  volatilisation  loss  appears  to  be  some- 
what higher  on  zinc  in  the  bronze  alloy  than  in  a  crucible  furnace, 
the  assayer  rejiortmg  losses  averasing  about  i  to  j  per  cent.  These 
figures,  however,  are  not  yet  conclusive.  Silver  coin  melting 
results  show  homogeneity  in  samples  taken  from  the  top  and 
bottom  of  a  1,000-lb,  melt. 

The  first  roof  on  the  furnace  lasted  for  799  heats,  while  the 
cylinder  was  not  renewed  until  1,277  heats  had  been  made.  These 
were  of  cupro-nickel  and  bronze,  the  former  predominating.  On  a 
second  run  the  roof  lasted  for  ever  I.CKiO  heats. 
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The  cost  of  i-neltins  cupro-ni'^k-I  in  this  "lectrie  furnace  is  S9.4,5 
per  net  ton,  which  is  less  by  60  per  cent,  than  is  shown  with  gas 
and  crucibie-furnace  melting.  — 

The  above  notes  are  taken  from  the  Annual  Heport  of  the 
Director  of  the  Mint,  Treasury  Department.  Washin;,'ton. 
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BUSINESS  NOTES. 


Transhipment  of  Goods  in  the  United  Kingdom. — The 

Expoit  Licence  Department  announces  that  irutiils  of  any  descrip- 
fjon  (other  than  foiidstuffs  from  Europe  destined  for  extra -Kuropean 
destinations)  may  be  bron-rht  to  this  country  for  transhipment  to 
any  destination  to  which  exports  are  ordinarily  allowed,  provided 
that  in  the  case  of  any  troods  in  Sections  "  A  "  or  "  B  '  of  the  list 
of  prohibited  e.xports  the  bills  of  lading  clearly  show  that  the 
eoods  were  intended  for  transhipment  before  they  left  the  country 
of  origrin,  or  that  other  satisfactory  evidence  to  that  etTect  is  pro- 
duced to  the  Export  Liocuoe  Department.  If  these  conditions  are 
observed  it  will,  therefore,  in  future  be  unnoc<'Ssary  to  obtain  the 
provisional  approval  of  that  Department  liefore  brinjrinfr  (Hiods  to 
this  country  for  transhipment.  In  the  ca-se  of  goods  destined  for 
the  bonier  neutral  countries  in  Europe,  the  goods  must  be  con- 
signed to  the  approved  Import,  .\ssooiatious  in  accordance  with  the 
regulations  for  the  time  being  in  force  in  res)iect  of  direct  exports 
fj-om  the  United  Kingdom.  Applications  for  transhipment  permits 
should  in  all  leases  still  be  made  on  Form  .*<.  !)o,  to  the  Customs 
authorities  at  the  port  of  arrival  ;  and  as  regards  any  goods  in 
Sections  "  A  "  or  "  B"  of  the  lists  of  prohibite<l  exports,  the  liills 
of  lading  if  available  should  ac<'ompany  the  S.  !'0  Form. 

Starting  and    Lighting  Batteries.— The  Exide  battery 

and  its  adaptability  to  motor-car  starting  and  lighting  service  is 
well  known.  For  many  years  the  Chloride  Electrical  Storaof- 
Co.,  Ltd.,  has  been  making  Exide  batteries  of  similar  design  to  the 
Exide  fitted  to  so  man.v  American  cars.  During  the  war  this  firm  » 
output  has  been  entirely  absorbed  by  the  Admiralty  for  the  under- 
water propulsion  of  submarines,  hut  it  is  now  in  a  position  to  offer 
these  batteries  for  starting  and  lighting  iiurposes.  This  battery. 
whigh  has  given  satisfiu3tion  on  American  cars,  is  ([uite  capable  of 
performing  the  same  service  on  British-built  cars,  which  operate, 
for  the  most  part,  where  the  variations  of  temperatiu-e  are  not  so 
great. 

Import   Restrictions. — The  President  of  the  Board   of 

Trade,  after  duly  considering  the  recommendations  of  the  Consul- 
tative Council  oh  Imports,  has  given  the  following  further  direc- 
tions with  regard  to  the  Prohibitions  of  Import  :  — 

The  restrictions  on  the  importation  of  the  following  articles  are 
10  l>e  removed  : — 

146.  Motor-car  jacks  and  track  jacks. 

1-17.  Files. 

148.  Bronze  castings  (machine  or  phosphor  brouzet. 

154.  Friction  clutches. 

155.  Piercers,  punches,  and  round-hole  perioratorB. 

156.  Adjustable  pipe  tongs. 

157.  Flexible  metallic  tubing. 

167.  Time-recorder  parts. 

168.  Rubber  manufactures  other  than  tires,  boots  and  shoes,  and  stationery 

articles.  ' 

In  accordance  with  the  above,  general  licences  have  been  issued 
for  all  the  foregoing  articles. 

The  importation  of  the  following  articles  is  to  be  licensed  only 
exceptionally  as  and  when  required. 

173.  Portable  shop  oranes,  electric  hoists,  and  steel  puUe.y  blocks,  except 

Yaie  triplex  pulley  blocks  and  Yale  triplex  electric  hoists,  which 
are  to  be  rationed  to  regular  pre-war  importers  at  the  rate  of 
100  per  cent,  of  1913  importations. 

174.  All  types  of  jacks  except  motor-car  jacks  and  track  jacks. 

175.  Crowbars,  pinch  bars,  or  band-wagon  movers. 

183.  Trolleys  and  tmcks  for  warehouse  and  wharf. 

184.  Shaft  bearings,  shaft-bearing  boxes,  blocks  for  shafting,  sliaft  collars, 

shaft  coupling,  shaft  hangers,  shaft  hanger  frames. 

185.  Iron  and  steel  pulleys,  except  pressed  steel  pulleys,  of  which  200  tons 

(actual  net  weightt  are  to  bo  admitted  until  September  Ist.  I'JUt, 

186.  Fan  blowers  and  forges, 

187.  Metal  baths  and  fittings  thereof. 

188.  Plat  or  laundry  irons. 

189.  Cast-iron  pipe  fittings  and  cast-iron  pipes,  rainwater  pipes,  aiul  sofl- 

guttering  pipes,  m  so  far  as  at  present  prohibited. 

190.  Aluminium  hollow-ware.  , 

191.  Iron  and  steel  welded  tubes  up  to  2  in.  in  diameter. 

The  importation  of  the  following  articles  is  to  b<>.  restricted  as 
nhown  : — 


195.  Bubber  tires 

importati 

196.  Rubber  boots  and  shoes 

of  1913  importations. 


to  be  admitted  at  the  rate  of  50  per  cent,  of  1913 
to  bo  admitted  at  the  rate  of  50  per  cent. 


-Applications  for  special  licences  should  be  made,  as  usual,  to  the 
Department  of   Import   Restrictions,  22,  Carlisle  Place,  London 

S.W.  1. 

Export  Restrictions. — A  further  list  of  alterations  in 
export  restrictions  is  published  in  the  London  Gazette  tax  lAxy\f,i_h. 

Non-Ferrons  Metal  Industry  Act.— Additions  to  the  list, 

of.  licences  ssraated  under  this  Aot  appear  in  the  London  Ga^t.if-  fm 
May  16th 

4  Committee  on  Workmen's  Compensation. — The  Home 

Secretary  has  appointed  a  Committee  to  inquire  into  the  working 
of  the  present  system  of  the  payment  of  componsation  to  workmen 
for  injuries  sustained  in  the  course  of  employment  and  to  corsider 
and  report  whethcir  it  would  be  desirable  to  establish  a  system  of 
accident' assurance,  under  the  control  or  supervision  df  the  State  ; 
and  to  report,  further,  what  alterations  of  the  law  will  be  required 
to.  remedy  defects  which  experience  has  disclosed  or  to  give  effect 
to  .their  recommendations. 

Mr  H.  Holman  Gregory,  K,C.,  >I,P,,  is  chairman  of  the  Com- 
mittee The  secretary  is  Mr.  G.  R,  a,  Uuckland,  the  Home  Offioe 
Whitehall, 


Poland. — According  to  rElerfriri/e,  a  strong  company  is 
under  formation  at  Warsaw,  with  a  capital  of  10,(100,000  Polish 
marks,  to  organise  the  importation  of  raw  materials  into  Poland 
from  .Allied  countries.  Of  the  company's  capital.  2n  per  cent,  will 
be  French,  25  per  cent.  British,  and  M  per  cent.  Polish. 

British  Trade  with  Rhineland.— Some  70  British  firms 

are  repref  enled  at  Cologne,  and  rei  ently  they  decided  to  organise  a 
British  Chamber  of  Commerce  there,  in  order  to  assist  British 
enterprise  An  Information  Bureau  is  being  organised  at  136, 
Hohestrasse,  Cologne.  .  , 

Patent  Restorations. — Orders  have  been  issued  restoring 
the  following  patents: — R.  Haddan  (Universal  Turbine  Co ),  for 
"  Improvements  in  fluid  pressure  or  steam  turbine  engines," 
No.    till,   of    I'.nS  ;    Mr.    T.    P.    Payne,    for   '"Improvements   in 

mctiil-pnnching  machines.'  Xos.  22,0(>7  and  8,  of  1913. 

Magneto  v.  Coil  Ignition. — According  to  the  Fimm-u'l 
Tiiiirii.  at  a  rewnt  interview  Mr,  Goodwin,  of  Messus.  C.  .A. 
Va.ndkkvki.l  &  Co.,  Ltd,,  stated  that  though  his  firm  was  turning 
out  seven  or  eight  hundred  magnetos  weekly,  these  were  foi- 
motoiN-cycles  only ;  the  company  did  not  manufacture  magnetos 
for  oars,  because  it  believed  that  ignition  by  means  of  the  high- 
pressure  coil  and  distributor  could  lie  made  to  give  even  better 
results  tluui  the  magneto,  and  a  greatly  improved  apparatus  wouliJ^ 
be  put  on  the  market  within  a  few  months.  The  company  had 
olitained  better  results  than  the  American  coil  makers  with  half 
the  current  consumption,  .At  present,  output  was  hampered  by  the 
lack  of  skilled  labour,  and  it  was  imiiossible  to  oopo  with  the 
number  of  orders  that  wore  being  received  for  batteries. 

New   French    Electrical     Engineering    Companies.  — 

I/Electro-Construction,  Societe  d'Applications  de  I'Electricit^  is 
tlie  name  of  a  new  electrical  engineering  concern  which  has  lately 
htien  formed  in  Paris  with  a  capital  of  £9,000. 

The  shareholders  of  the  Energie  Electrique  de  la  Basse  Loire 
have  begn  called  together  to  sanction  an  increase  of  the  present 
capital  of  K.OOO.OOO  fr. 

Among  French  companies  recently  formed  are  tlie  following  :  — 
Constructions  Electriques  du  Rhone,  precedes  Dick,  Kerr,  8,000,000 
fr„  Paris  ;  Amondraz  et  Cie,  hydroelectric  sawmills.  100.000  fr., 
Paris;  Etablissements  P. -J.  flazard,  electric  material,  4;o., 
2,000,000  fr.,  Paris  ;  Etablissements  Postel,  electric  installa- 
tions, &c.,  2.10,000  fr.,  Paris  ;  Liliaz  Frcres,  hydro-electrometallurgic 
works,  c'cc.  4.600,000  fr.,  Paris. 

There  has  been  formed  at  Paris  a  company  under  the  style  of 
ISaudin  et  Cie,  with  a  capital  of  IT.'i.OOO  fr.,  for  mechanical  and 
electrical  objects. 

E.  Gouge  et  E.  Vilcoq  is  the  title  of  a  concern  formed  at  Paris, 
with  a  capital  of  2.5,000  fr,,  to  carry  out  electrical  installations. 

Building  Costs. — In  the  Standing  Committee  on  the 
Civil  Service  Estimates  for  the  year  ending  March  Slst,  1920, 
Mr,  lUingwotth,  the  Postmaster-General,  made  a  statement  con- 
cerning the  rebuilding  of  the  General  Post  Office,  East,  The 
original  total  estimate  was  £210,000,  and  the  revised  total  estimate 
provided  for  an  expenditure  of  £.525,uOO,  In  addition,  provision 
was  made  for  the  expenditure  of  a  sum  of  £175,000,  chargeable  to 
the  telephone  capital  account.  The  building  was  main'y  wanted 
for  the  Accountant-General's  department,  which,  with  its  staff  of 
3,000,  was  now  scattered  all  over  London.  The  country  generally 
insisted  on  better  and  proper  management  of  the  Post  Office  in 
every  direction.  Things  had  got  out  of  order,  and  they  must  now 
get  them  back  to  better  businesslike  management.  S?ir  Alfred 
Mond,  the  First  Commissioner  of  Works,  said  that  the  large  increase 
in  the  estimate  was  largely  due  to  the  abnormal  increase  in  the 
cost  of  materials,  'Brioks.  which  were  2.')S.  a  thousand  before  the 
war,  were  now  flOs.  a  thouijand,  while  Portland  cement  had  gone  up 
08  per  cent,,  timber  160  per  cent.,  switches  137  per  cent.,  electric 
light  installation  100  per  cent.,  leiui  100  per  cent.,  and  cheap  glass 
1,53  per  cent.  He  did  not  think  any  real  economy  could  be 
achieved  by  postponing  the  scheme.  The  estimates  were  agreed 
tn.  —  riif   TilllCX. 

Trade  Announcements. — Mr.  Geo.  Morrison,  electrical 

engineer,  has  opened  new  premises  at  81,  Fishergate,  Preston,  with 
Mr.  W.  Lewthwaite  as  manager.  He  invites  electrical  firms  to 
forward  catalogues  and  price  lists  there. 

Mr.  J.  M.  Devine,  who  has  been  carrying  on  business  as  electrical 
and  mechanical  engineer,  at  17,  Franklin  Street,  Bridgeton, 
Glasgow,  has  entered  into  partnership  with  Mr.  T.  J.  McCosh,  late 
of  \Vm.  Wilson  i;  Co,,  Tolloross,  as  from  May  1st,  1919,  The  new 
firm  wUl  taie  over  Mr,  Devine's  business,  and  trade  under  the  name 
of  McCoSH  &;  Devine,  at  55-57,  Peel  Street,  Mile  End,  Glasgow,  as 
electrical,  motor  and  general  engineers.  Manufacturers  and  agents 
are  invited  to  forward  catalogues. 

Messes.  Ward  &  Goldstonb  have  removed  from  their  Glasgow 
offices  and  showrooms  to  more  commodious  and  central  premises, 
which  will  be  opened  on  the  23rd  inst.,  at  Mercantile  Chambers 
(55.  Bothwell  Street,  Glasgow. 

Me.  Hdgh  Goldie  has  opened  aa  electrical  engineering  business 
atj87,  Bank  Street,  Coatbridge. 

Tile  Hoffmann  Mandfacturing  Oo.'s  Manchester  office  has 
been  removed  to  Cleveland  Buildings,  94,  Market  Street.  Man- 
chester. Teegraphic  address,  "Mannhoff,  Manchester '■  ;  telephone 
No.,  ■'  2761  City."  A  staff  of  trained  engineers  is  stationed  at. 
the  office,  and  emergency  stocks  of  bearings  are  carried. 

With  reference  to  a  note  which  appeared  in  our  issne  of 
May  2nd,  Messrs,  Bullers,  Ltd.,  desire  to  point  out  that  Mr.  G.  V. 
Twiss  occupied  the  position  of  engineer  with  them,  not  teohnioal 
adviser,  and  that  high-tension  work  w.is  an  appreciable  part  of 
their  b\isiness  Ijefore  he  entei-ed  their  service. 
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Opeoings  for  Trade  in  Greece. — In  a  i^-ent  issue 
■llusiuu  was  aiaJe  to  llie  oppoituuity  ollered  by  the  Eifaibi- 
tion  at  Atheui  organiseU  by  the  lederation  of  British  In- 
dustries tor  reintroducing  Biitish  manufactures  into  the 
Grecian  and  surrounding  markets.  The  classes  of  goods  of 
interest  to  the  electrical  and  allied  trades  which  figured 
amongst  Greece's  purchases  prior  to  the  war  included  all 
kinds  of  manufactured  iron  and  steel,  notably  galvanised 
wares,  wire,  sheet  iron,  iron  bars,  builders'  hardware,  and 
cutlery. 

Machines  and  equipment  wiU  be  needed  for  carrying  on 
the  varied  mineral  industries,  as  well  as  in  other  "smaller 
vocations,  e.g.,  the  manufacture  of  textiles,  ice,  paper,  flour, 
Mquors,  leather  goods,  and  furniture. 

I  he  Grecian  Government  recently  prepared  an  official 
statement  of  the  post-war  requirements  of  its  country. 
It  is  not  surprising  to  learn  from  this  statement  that  the 
country  is  short  of  all  machinery  and  equipment.  Further- 
more, it  is  a  fact  which  has  an  important  bearing  upon  the 
future  needs  of  the  country  that  the  shortage  of  fuel  and 
the  increased  cost  of  labour  will  create  an  abnormal  demand 
for  labour-saving  devices  and  various  kinds  of  machines  not 
hitherto  exported  to  Greece  to  any  great  extent. 

Greece  is  reported  to  possess  plenty  of  iron  ore  of  good 
quality,  plant  for  the  working  of  which  it  is  desired  to  obtain 
and   set   up. 

At  Esoreaus  it  is  proposed  to  equip  shipyards  in  order 
to  bring  the  Grecian  merchant  maiine  back  to  its  pre-war 
tonnage.  It  is  said  that  30  per  cent,  of  its  ships  tiave  been 
destroyed   by  submarines. 

There  are  schemes  on  foot  also  for  extending  the  manu- 
facture of  fertilisers  and  cement.  The  most  active  industrial 
district  in  Greece  is  Attica-Beotia.  Considerable  development 
is  anticipated,  too,  at  Sulonica.  Lathes  and  machine  tools, 
together  with  boring,  riveting,  and  polishing  machines,  are 
in  demand.  There  is  a  certain  limited  output  by  local  fac- 
tories of  pumps,  boilers,  presses,  and  the  simpler  kinds  of 
agricultural  machinery,  but  nevertheless  there  is  plenty  of 
Bcope  for   the   sale   of   the   imported  article. 

The  importation  of  tubular  boilers  is  of  prime  importance 
to  Grecian  industry. 

Other  types  of  engines  and  motors,  it  must  be  remembered, 
are  also  needed,  notably  turbines  for  the  utilisation  of  water 
power,  to  develop  which  the  Grecian  Government  has  created 
a  special   department  in  the  Ministry  of  Communications. 

According  to  the  latest  industrial  census,  hydraulic  power 
developed  thus  far  in  Greece  amounts  to  only  6,272  h.p. 
Plour  mills  use  1,662  h.p.,  oil  factories  202  H.r.,  chemical  pro- 
ducers 1,095  H.P.,  cotton,  woollen,  and  thread  mills  3,228  h.p. 
The  whole  amount  is  but  one-tenth  of  the  potential  hydraulic 
power  of  the  country.  Indeed,  it  is  officially  stated  that 
steps  are  soon  to  be  taken  to  make  Greece's  lakes  and  rivers 
yield  66,000  h.p.,  apportioned  as  follows:  — 
Lake  Ostrovo,  the  Voda  River,  with  three  dams      ^•^■ 

at  Vladovo,  Vodena,  and  the  Divies  River      ..      34,000 
Axios  River  ...        .-.  40,000 

Aliakmon   River 3,000 

Moussa  Falls         4,000    ' 

Verrin    Falls  2,000 

Gorgopotaraos  River  2,000 

Reneos  River         3,500 

Strymon   River   (probably)        3,500 

Other  falls  and  rivers 10,000 

The  larger  sources  of  power  are  to  be  worked  either  by  the 
State  itself  or  by  companies  to  which  grants  are  to  be  made 
under  certain  conditions. 

The  idea  is  to  use  the  power  obtained  chiefly  in  the  pro- 
duction of  high-pressure  electrical  energy  for  the  manufacture 
of  nitrogenous  fertilisers  (calcium  cyanamide),  and  also  for 
supplying  light  to  certain  cities.  When  these  plans  mature 
It  will  be  necessary  to  import  large  quantities  of  generators, 
transformers,  transmission  materials,  and,  in  general,  all  ac- 
cessory  equipment. 

At  present  the  engine  likely  to  be  in  greatest  demand  is 
the  Diesel  type.  A  lot  of  machinery  will  be^  required  at  the 
seaports,  s.g..  steam  or  electric  cranes.  Up-to-date  equip- 
ment is  lacking  at  Pirseus,  Patras,  Volo,  Salonica,  and  Syra. 
Elevators  and  conveyors  are  needed  for  factories,  bote's,  as 
well  as  private  residences. 
British    Trade    Mark    App'icalions.— Appended    is    a 

summary  of  the  recent  applications  for  British  trade  marks 
in  respect  of  productions  connected  with  the  electrical  in- 
dustries : — 

Saturn  (letters  and  design).  No.  388,7&5.  Class  8..  Elec- 
tric cables.  H.  W.  Smith  &  Co.,  Ltd.,  Lydbrook,  Gloucester. 
February  2Sth.  1919. 

Kalcflex.  No.  39S,f«G.  Class  8.  Rubber  insulated  flexible 
electric  cables.  Callender's  Cable  &  Construction  Co.,  Ltd., 
Hamilton  House,  Victoria  Embankment,  London,  E.G. 
March  oth    1919  ' 

Maxlumi'.  No.  387,621.  Class  13.  Electric  lamps  and 
electric  lant<>rns  and  reflectors  and  other  electric  lighting 
fittings.  Veritvs.  Ltd.,  31.  King  Street,  Covent  Garden, 
London.  W.O.  'januarv  16th,  1919. 

Autopax.  No.  387,978.  Class  13,  and  No.  387,979,  Class  18. 
Electric  heating  and  soldering  irons  and  electric  cooking 
utensils  and  plant.  Automatic  Telephone  Manufacturing 
Co.,  Ltd.,  Milton  Eoad,  Edge  Lane,  Liverpool  Pebruarv 
2nd,  1919 


Lnxo.  5o.  388,661  Cteim  4.  fitectrte  csrrbcOB,  roflwrt 
Carbon  &  Electrical  Co.,  Ltd.,  Ghadwell  Hsatb,  Easeit 
February  25th,  1919. 

Vanduara.  Nos.  388,399,  888,400,  and  386,402.  ClaEses  1, 
16,  and  40.  Electrical  insulating  compositions  and  materials 
John  MacLennan  &  Co.,  Itj6,  Ingram  Street,  Glasgow.  Fel>- 
ruary  17th,  1919. 

Expreso.  No.  389,092.  Class  13.  Electrical  acoessonee. 
Henrv  G.  Osborn,  9,  Rathbone  Place,  Oxford  Street,  London, 
W.     March  10th,   1919. 

Eraform.  No.  380,719.  Class  8.  Telephone  and  the  like 
receivers,  and  attachments  thereto.  Alexander  Marr,  23, 
Pveynells  Road,  Longsight,  Manchester.    December  11th,  1918. 

Ysolyn.  No.  388,866.  Class  50.  Electrical  insulating  pre- 
parations and  substances.  Portholme  Aircraft  Co.,  Ltd.,  St. 
John  Street,  Huntingdon,  March  4th.  1919. 

Elo  (letters  combined  with  key  design).  No.  389,579.  Class 
50.  Electrical  insulating  materials  made  of  asbestos,  mica, 
resin,  shellac,  oils,  kc.  Arnold  T.  Birkbv  &  F.  E.  Birkby, 
Woodfield  MiUs.   Liversedge,   Yorks.     March  26th,  1919. 

South   African   Electrical   Market.— According  to   the 

South  African  and  Mining  Journal  of  April  12th,  the  elec- 
trical market  is,  if  anything,  worse  than  before,  but 
hopes  are  entertained  that  when  the  builders'  strike  is 
settled  quite  a  jump  will  take  place  in  business  and  the 
prices  firm  up.  During  the  week  there  have  been  inquiries 
for  lamps,  and  many  forward  orders  booked,  always  subject 
to  normal  conditions.  A  leading  distributing  house  used  to 
dispose  of  fifteen  or  sixteen  hundred  pounds'  worth  of  lamps 
per  month,  but  now  the  demand  as  compared  with  that  turn- 
over is  small,  therefore  stocks  have  accumulated  very  con- 
siderably. A  firm  received  a  lot  of  material  during  the  week, 
represetiting  some  £3,000,  and  quantities,  it  is  understood, 
are  on  the  water,  which  may  mean  a  lowering  of  prices  in 
the  near  futme.     Country   business  continues  pretty  fair 

Excess  Profits  and  Trade. — At  the  annual  dinner  of  the 

Association  of  English  Country  Bankers  and  the  Central 
Association  of  Bankers  last  week,  according  to  The  Times, 
Lord  Faber  welcomed  the  reduction  of  the  excess  profits  duty, 
which  had  proved  a  great  drag  on  trade.  Germany  could  pay 
us  to  a  small  extent  in  timber,  potash,  kc,  but  she  could  pay 
us  very  well  by  using  her  industry  to  manufacture  goods  and 
send  them  to  "England.  We  should  then  be  up  against  all 
sections  of  labour  in  this  country.  That  was  why  it  was 
difficult  to  get  payment  from  Germany,  and  why,  he  waa 
afraid,  the  payment  would  have  to  be  rather  protracted. 

Mr.  lUingworth,  alluding  to  the  excess  profits  duty,  said 
that  before  he  joined  the  Government  he  was  on  the  Excess 
Profits  -Appeal  Board  in  London,  and  the  cases  that  came 
before  them  there  proved  that  the  tax,  though  just  in  theory, 
was  one  of  the  most  unjust  taxes  ever  imposed  upon  any 
community  in  the  history  of  finance  in  this  country.  For  the 
time  being  the  injustice  would  be  alleviated  somewhat  by  the 
reduction  of  the  tax  to  40  per  cent.,  and  that  would  result, 
he  hoped,  in  a  certain  amount  of  increased  activity  in  busi- 
ness enterprise.  The  crushing  financial  burden  which  wais 
on  the  country  imposed  a  great  and  serious  task  on  the  trade 
community.  There  would  have  to  be  greater  production,  and 
employers  and  workers  would  have  to  work  together  har- 
moniously to  create  wealth  which  had  been  destroyed  through 
the  ravages  of  war.  Bankers  would  have  to  be  exceedingly 
liberal  in  their  advances,  not  only  advancing  money  on  gilt- 
edged  securities,  but  also  on  the  character,  the  reputation, 
and  the  knowledge  of  those  who  were  conducting  businesses 
If  that  were  not  done,  he  could  assure  them  in  all  seriousness 
that  thev  were  looking  for  trouble  and  would  find  it  very 
quickly.  He  thought  the  outlook  for  trade,  when  peace  waa 
signed  and  things  got  more  or  less  into  a  normal  state,  would 
be  more  brilliant  than  it  had  been  for  many  years.  Trade 
must,  however,  be  freed  from  Government  control  at  the 
earliest  possible  moment. 

Enemy    Camouflage.  —  La    Technique    Mmknie  calls 

attention  to  the  fact  that  Germans,  Austrians  and  even  Turks,  are 
openiD?  olBces  and  works  in  Switzerland,  and  claiming  that  their 
products  are"  made  in  Switzerland''  As  a  matter  of  fact,  these 
works  are  only  used  for  the  assemblae:e  of  parts,  and  the  groods  are 
really  of  enemy  oriprin.  This  contingency  has  not  been  overlooked 
h3re.  but  the  word  of  warning  is  well  timed. 

Dissolutions  and  Liquidations.  —  The  partnership 
between  Messrs.  F.  Gill  &  W.  W.  Cook,  consulting'  engineers,  of 
Winchester  House,  E,C.,  will  be  dissolved  by  inntual  consent  as 
from  May  .^Ist  Ullil.  Mr.  Gill,  who  for  the  last  two  years  has 
been  with  the  Ministry  of  Munitions  and  is  now  a  Controller  of  the 
Central  Stores  Department,  will,  on  relinquishing-  that  office  ou 
June  3f)th  next,  join  the  Western  Electric  Co.  as  their  European 
chief  engineer. 

Gell  Telegraphic  Appliances  Stndicate.  Ltd.— Winding-up 
voluntarily.  Liquidator.  Mr.  A.  F.  Dickin.  Sardinia  House,  Kings- 
way,  W.C.  2.     Meeting  of  creditors  at  Sardinia  House,  May  27th. 

Export   of  Coal. — In    conformity   with    the    policy   of 

relaxing  controls  and  facilitating  the  return  to  normal  conditions, 
certain  changes  have  recently  been  made  in  the  conditions  affect- 
ing the  sale  of  coal  for  export,  and  it  is  now  proposed,  inter  aliu, 
to  terminate  the  system  of  limited  prices  at  present  in  operation  in 
the  ease  of  coal  shipped  to  France.  Italy,  and  other  Allied 
countries. 
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Book  Notices.— A7f( //•(■'■  Liijhlimi  Cosh,  Iltl4-19H1. 
Loudon  :  Tyler  4;  Freeman. — In  this  pamphlet  Messrs.  Tylei-  ami 
Freeman  ^ive  the  results  of  a  series  of  estimates  prepared  to  ascer- 
tain the  average  increase  in  the  cost  of  electric  lij;hting' installa- 
tions during  the  last  five  years  :  for  this  purpose  they  have  taken 
i«.'tual  examples  of  rt-ork  carried  out  either  in  I'.'U  or  in  UUy.  and 
uave  ?ot  out  estimates  for  both  years,  as  well  iia  alternative 
t<ncee  for  other  systems  of  wirinjf.  The  cases  dealt  with  include 
jinall  and  large  private  houses,  factories,  tlats.  a  church,  and  a 
London  club  ;  gutficient  detail  is  given  to  serve  the  purpose  in  view. 
Krom  a  survey  of  the  pajres  we  tralher  that  the  increa.sc  ranges 
l*tween  100  and  15ii  per  cent.,  but  in  most  cases  is  in  the  neigh- 
iHJurhood  of  ll.">-12.'i  per  cent.  A  table  of  costs  of  materials  is 
added,  which  shows  that  these  have  advanced  frreatly  during  the 
interval ;  tubing,  lead-covered  cables,  fuseboards.  kc,  have  gone 
up  by  100  to  200  per  cent.,  wood  casing  and  opal  shades  by  more 
than  double  these  rates,  but  ordinary  cables  have  not  advanced  so 
much,  and  lamps  have  only  put  on  20  per  cent.  Wages  have 
increased  !iiO.|20  per  cent.,  but  we  regret  to  see  that  labour  costs 
have  gone  up  still  more,  as  the  output  has  fallen. 

This  pamphlet  should  be  of  great  value  to  contractors,  as  it  will 
assist  them  in  checking  their  estimates,  and  will  afford  useful  aid 
in  convincing  the  purchaser  that  he  is  not  being  overcharged — 
though  it  is.  of  course,  issued  only  to  the  trade.  Xo  useful  purpose 
i-an  be  served  by  concealing  the  truth  In  reality,  of  course,  prices 
have  not  risen  much — the  value  of  ''  money  "  has  gone  down  to 
one-half. 

Circular  Xo  79  of  the  Bureau  of  Standards.  "  Electrical 
f'haracteristics  and  Testing  of  Dry  Cells."  Washington  :  Govern- 
ment Printini;  Office.  Price  10  cents. — The  circular  summarises 
the  availalili-  information  on  dry  cells.  A  brief  description  of  the 
materials  and  methods  of  construction  and  elementary  theory  of 
the  operatiin  of  the  cells  is  given.  The  various  sizes  and  kinds  of 
dry  i.-ells  on  the  American  market  are  described.  The  electrical 
characteristics  of  the  cells  and  methods  of  testing  them  are  dis- 
cussed. In  an  appendix  are  given  the  proposed  specifications  for 
dry  cells  which  have  lieen  prepared  by  the  Bttreau. 

The  British  Engineering  .Standards  Association  ha.s  issued  a  list 
111  British  Standard  Copper  Conductors,  an  extract  from  the 
revision  of  British  Standard  Specification  No.  7.  for  Insulated 
.\nne:iled  Copper  Conductors  for  Electric  Power  and  Light,  which 
will  shortly  be  availaljle.  It  has  been  decided  to  issue  this  extract 
in  order  that  immediate  attention  may  be  called  to  the  reduction 
ill  the  number  of  sizes,  and  the  omission  of  a  wire  gauge  as  a 
means  ot  designating  the  conductors.  Copies  of  this  pamphlet 
may  lie  obtained  gratis,  or,  post  free,  price  2d.,  from  the 
.\!-sociation. 

■  French  Technical  Words  and  Phrases."  An  English-French 
;ind  French-English  dictionary.  ByJ.  Topham.  H24  pp.  London: 
H..  Marlborough  &  Co      Price  5s.  6d.  net. 

Zooms  and  Spins."  By  Bafbird.  Pp.  viii -H  120  and  1  fig. 
London  :  .Sampson  Low,  Marston  cS:  Co..  Ltd.     Price  3s.  6tl.  net. 

■■  .lirtiniiil  of  the  Institution  of  Electrical  Engineers."  Vol.  LVII. 
No.  281.  April.  191H.  London:  E.  .t  F.  N.  Spon.  Price  78.  6d. 
net. — This  i-ssue  contains  the  following  paper: — "The  Deter- 
mination of  the  Efficiency  ot  the  Turbo-Alternator."  liy  Dr.  S.  F. 
Barclay  and  Dr.  S.  P.  Smith  :  and  the  President's  Address  to  the 
'IVriitorial  Centres:  also  Report  of  the  Council  lor  191.'*-19  and 
•he  Annual  and  Benevolent  Fund  -Accounts  for  1918. 

■Jmiiialoi  the  Kontsen  Society."  No.  .")9.  Vol.  XV.  April, 
llilii.     London:  Percy  Lund.  Humphries  &  Co..  Ltd.     Price  4s.  6d. 

Mi-I. 

Catalogues    and     Lists. — Autoiiatk-    and    Ele<:trii 

Ft:Rs.\CE.s.  Ltd..  281-283.  Gray's  Inn  Road,  London.  W.C.  1.— Two 
l.amphlets — one  describing  the  Wild-Barfield  electric  muffle 
furnaces,  the  other  (Heat-Treatment  Bulletin  No.  10)  dealing  with 

■  Salt  Baths  and  '  Soft  Skin  '  "  heat-treatment  of  springs. 

London  Electric  Stobbs.  Fulwood  Bouse,  High  Holhorn. 
W.C.  1. — Price  list  of  accessories,  small  motors,  bells  and  bell  wire, 
and  ironclad  switchgear. 

QuEAD.  Ltd..   45,  Marylebone  Lane.  W.   1. — Illustrated  list  of 

■  yuead  "  electric  fires,  with  interchangeable  removable  interiors, 
of  capacities  from  1  to  4  Kw.,  and  various  patterns  of  case  and 
finish. 

Gent  la  Co.,  Ltd.,  Faraday  Works,  Leicester. — Pamphlet  des- 
cribing their  "  Start  and  Cease  Work "  sound  signals,  electrical 
escapements  for  time  registers  of  all  types,  works  electric  clocks, 
office  clocks,  and  impulse  transmitters  on  the  '' Pulsynetic " 
system. 

Wardle  Engineering  Co..  Ltd.,  lift;,  Dean.sgate,  Manchester. 
—Booklet  on  "  Good  Lighting,"'  dealing  with  street  and  office 
liffhting,  and  giving  useful  advice  on  the  subject  of  illumination. 
An  interesting  description  is  included  of  the  method  adopted  for 
lighting  the  clock  tower  of  the   Houses  of  Parliament  with  elec- 


LIGHTING  AND  POWER  NOTES. 

Accrington.  —  Proposed    Extexsioxs.  —  The    scheme 

^niiitioned  by  the  T.C.  for  extensions  to  the  electricity  works  h:i8 
I.,  i-a  approved  by  the  Board  of  Trade.  It  was  on  the  "ground  that 
1  li'-  extensions  would  not  be  sanctioned  l)y  the  London  Authority 
t  lull  the  Corporation  Committee  postponed  a  proposal  to  increase 
by  *  100  per  annum  the  salary  of  the  borough  electrical  engineer, 
Mr.  A.  W.  t.'legg. 


Armagii.— PR0P0.-5ED  E.L.  ScHEME,~The  U.D.C.  Cotn- 

mittee  on  Lighting  has  reported  in  favour  of  seeking  competitfve 
plans  for  an  ele<;tric  installation  scheme,  with  a  prize  of  «20,  Mr. 
J.  J.  WooiU,  manager.  Clones  Electric  Works,  to  be  called  into 
consultation  when  the  plans  are  executed. 

Ayr. — Expert  advice. — The  Lightiuf?  Sub-Committee, 
after  considering  rejiorts  from  its  own  engineer  and  the  Kilmarnoot 
town  engineer,  recommends  the  T.C.  to  employ  an  expert  to  report 
on  the  whole  situation,  present  and  prospective. 

Belfast. — ExTK.\.SI().N  ScHKMK. — The  week  before  \ar,{ 
we  referred  to  the  serious  ]K)sition  in  which  the  Corporation  has 
been  placed  in  regard  to  its  scheme  of  extending  the  electricity 
undertaking.  Following  the  report  by  Messrs.  Preece.  Cardew. 
Snell  A:  Rider,  the  consulting  engineers,  the  Corpor.ation  held  a 
special  meeting  to  consider  the  whole  matter.  The  first  sitting 
resolved  itself  into  an  attack  by  several  members  on  Sir  John 
SnoU.  who  prepared  the  estimate,  but  a  motion  to  terminate  the 
agreement  between  the  Corporation  and  Sir  John  .Snell  was-- 
defpited  after  a  li%'ely  debate.  At  the  second  part  of  the  sitting. 
Mr.  Rider  addressed  the  Council,  and  said  that  his  partner,  Sir  .lohn 
Snell.  in  whose  place  he  apjieared,  was  somewhat  at  a  disadvantaire, 
because  he  had  had  nothing  to  do  with  the  original  figures,  fhat. 
however,  did  not  make  his  responsibility  any  the  less,  and  he  ilid 
not  wish  to  shirk  it.  He  wished  to  take  for  Sir  John  and  himself 
the  responsibility,  so  far  as  they  were  justified  in  taking  it,  for  the 
position  in  which  the  Corporation  now  found  itself.  He  defied 
any  man  to  make  an  estimate  of  to-day's  price  and  guarantee  that 
it  would  hold  good  for  next  week.  The  figures  in  his  latest 
estimates  were  very  pessimistic.  They  were  imtting  in  the 
minimum  amount  of  plant,  and  it  was  for  the  Corporation  to 
decide  whether  it  would  go  on  or  not.  If  it  did  not  go  on,  the 
position  would  l)e  infinitely  worse  than  it  was  that  day.  It  wan 
not  a  proper  suggestion  to  make  that  the  advice  had  been  given  for 
what  the  firm  was  to  get  out  of  it.  They  were  not  being  paid 
npon  the  usual  basis  of  expenditure.  Sir  John  Snells  fee  was 
alxiut  half  the  usual  engineering  fee.  His  advice  wa.s  that  they 
must  go  on  and  extend  the  station  as  quickly  as  possible.  Alderman 
Sir  James  .fonston  moved  : — "  That  the  Council  be  recommended 
to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £630.000  for  an 
equated  period  of  30  years,  in  substitution  of  the  sanction  applied 
for  in  March.  1918,  and  to  take  such  further  steps  as  might  l.ie 
necessary."     The  resolution  was  adopted. 

Holding  that  the  Corporation  was  not  legally  responsible  for 
having,  through  the  strike,  failed  to  carry  out  contracts  for  supply- 
ing electricity,  the  Belfast  Stipendiary,  on  .May  12th.  dismissed  a 
summons  brought  by  a  manufacturer. 

Bradford. — ^k«'     Mains. — Electric    mains    froui    the 

Valley  Road  works  to  the  Manningham  Mills  of  Messrs.  Lister  and 
Co..  Ltd..  are  to  be  laid  at  a  cost  of  £8.275. 

Continental. — Portugal. — A  scheme  for  the  utilisation 

of  the  power  of  the  River  Zezere  at  the  mines  of  the  Wolfram 
Mining  Co..  has  been  prepared  and  will  probably  be  carried  into 
eft'ecf)  at  an  early  date. 

France. — A  new  company  has  lately  been  formed  at  Lyons  with 
a  capital  of  CSO.OOO.  and  the  title  La  Societ<5  Hydro-Electriquf 
de  la  Bredoire.  to  establish  plant  to  utilise  the  water  power  of 
certain  falls  on  the  River  Tiers  at  La  Brefloire  (Savoy),  to  generate 
electricity  for  lighting  and  power  purposes. 

The  blast  furnaces  and  foundries  at  Pont-a-Mousson  have  pro- 
jected a  scheme  for  a  hydro-electric  station  on  the  River  Derdogue, 
near  Bort.  It  will  develop  the  falls  of  La  Oiige,  a  feeder  of  the 
Derdogne. 

The  scheme  for  utilising  the  River  Rhone  to  supply  Paris  with 
electricity  has  now  at  last  reached  maturity  by  the  adoption  liy 
the  Paris  Municipal  Council  of  the  Genissiat  Falls  project,  after 
satisfaction  of  the  claims  of  riverside  dwellers  which  stood  in  the 
way.  The  city  of  Paris  has  disclaimed  the  intention  of  appro- 
priating the  whole  of  the  waters  of  the  Upper  Rlmne,  and  hiva 
made  provision  for  irrigation  ami  navigation.  It  will  develop  the 
falls,  donate  Lyons  with  a  great  port,  and  irrigate  the  Carnargue 
region.  The  outlay  will  probably  reach  I',  milliards  of  francs, 
and  Paris  will  gain  200,000  KW.  of  electrical  power.  The  works  are 
to  be  carried  out  by  a  national  company  comprising  all  the  interests 
concerned,  with  the  help  of  the  State. 

Coventry. — Price     Revision. — The    T.C.  has   decided 

that  tlie  charges  for  power  as  from  January  1st,  1919,  be  increased 
by  2o  per  cent,  over  the  charges  in  force  on  Septefliber  30th,  1918. 

Dundalk. — Street  Lighting  CHARf!i-;s. — The  Elec- 
tricity Committee  has  notified  the  I'.D.C.  of  an  increase  in  the 
price  of  electricity  for  public  lamps  from  .'itis.  Gd.  to  £3  each,  as 
from  Jjily  1st,  involving  an  increase  of  £114  in  the  estimate  for 
the  year.  The  engineer's  estimate  is  to  be  cousideretl  in  regard  to 
a  revision  ot  the  existing  supply  tariff  generally. 

Dundee. — Price  Revision. — The  charges  for  power  and 

light  have  been  revised,  varying  from  50  to  100  ))er  cent.,  plus 
■".  per  cent.,  over  pre-war  rates. 

Epsom. — Proposed  Price  Increase. — The  I'.D.C.  has 

.appliel  to  theB.  of  T.  for  consent  to  increase  the  minimum  charge 
per  quarter  for  energy  from  13s.  4d.  to  .C\.  and  the  charge  for  each 
unit  beyond  20  to  Is..  in9te<ad  of  sd. 

Farnworth. — Year's    "Wokking. — The   working  of  the 

r.D.C.'s  electricity  undertaking  hius  resulted  in  a  loss  on  the  year 
of  £278,  but  it  is  expecteti  that  the  recent  increase  in  the  prices  for 
electricity  will   remedy  this  during  the  current  yeiu-.     During  the 
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year  l,087,o63  units  were  generated,  oompared  with  1,194,?6.5  in  the 
previous  year.  The  total  capital  expenditure  is  £52,78"  of  which 
*29,«00  has  been  repaid. 

Gillingham  (Kent)  .—Expert  Advice.— The  T.C.  has 

engaged  Mr.  C.  H.  Wording-ham  to  advice  on  the  present  state  of 
■i      the  electricity  undertaking',  and  on  the  policy  in  respect   of  it  for 
the  future,  at  a  fee  of  jS250. 

Hastings. — Proposed  E.L.  Scheme.— Negotiations  are 

proceedini?  between  the  Hastings  Corporation  and  Battle  TJ.D.C 
regarding  a  scheme  for  supplying  the  latter  town  with  electric 
light.  The  Hastings  Corporation  is  prepared  tn  bring  a  H.T.  cable 
to  a  central  spot  in  the  Abbey  town,  and  distribute  at  L.T.  within 
a  radius  of  one  mile.  The  Council  requires  a  guaranteed  gross 
revenue  of  about  £1,800  a  year,  Battle  consumers  to  receive 
electricity  for  lighting  and  power  on  the  same  terms  and  conditions 
as  Hastings  consumers,  the  price  to  be  flfd.  per  unit,  and  2Jd.  for 
power,  heating,  and  cooking,  to  be  in  force  for  two  years  from  the 
termination  of  the  war,  after  which  time  the  maximum  charge 
would  be  Sd.  The  Battle  Council  is  to  canvass  the  town  to 
ascertain  the  number  of  consumers  likely  to  be  forthcoming. 

Hull. — PROPOSED  E.VTENsioN.s.— The  Electricity  Com- 
mittee has  adopted  the  scheme  for  extensions  to  the  electricity 
undertaking,  estimated  to  cost  .t  123,720. 

Kilmallock. — Lighting  Costs. — At  the  request  of  the 

Kilmallock  E.L.  &  P.  Co.,  the  U.D.C.  is  to  contribute  £1 14  yearly 
towards  the  costs  and  expenses  of  upkeep  to  the  public  lighting 
system. 

London. — HAt'K^■EY. — The  Electricity  Coiuniittee  recom- 
mends that  it  be  authorised  to  supply  consumers  with  electricity 
for  illumination  purposes  during  the  four  days  of  the  Peace  Cele- 
brations at  a  special  rate  of  £  1  per  KW.  connected,  such  supplies  to 
be  connected  to  the  mains  without  meters. 
I 

Maidenhead.— House  Sekvices.— The  T.C.  has  decided 

In  future  to  give  new  consumers  requiring  less  than  33  ft.  of  cable 
the  option  of  paying  the  whole  cost  of  the  service,  or  a  lump  sum 
of  &2  and  a  minimum  charge  of  13s.  4d.  per  quarter.  Hitherto  up 
to  30  ft.  of  cable  inside  premises  nearest  to  the  main  has  been 
laid  free  of  charge. 

Manchester. — Yk.a^b's  Working. — The  loss  on  the  past 

year's  working  was  caused  by  a  reduction  in  sales  of  energy  since 
the  Armistice.  It  was  anticipated  that,  in  order  to  pay  the  contri- 
bution of  £33,400  in  aid  of  rates,  it  would  be  necessary  to  draw 
■  £11,000  from  the  reserve  fund.  The  account  shows,  however,  that 
the  reserve  fund  has  been  exhausted  by  withdrawing  £12,63fi  more 
than  was  anticipated,  that  a  loss  of  AH.'ioi  is  carried  forward,  and 
that  no  contribution  can  be  paid  in  aid  of  rates,  against  the  sum 
due  of  .£33,400.  This  shows  a  total  of  £(')0. 290  worse  than  was 
anticipated,  and  a  loss  of  £71,290  for  the  year.  In  the  estimates 
for  the  current  year  the  receipts  are  put  at  £1.109,000,  an  increase 
of  £160,100.  The  expenses  are  estimated  to  be  more  by  £13!;>,500, 
made  up  of  £116,000  for  operating  charges,  .£16,500  for  debt 
charges,  and  £6,000  for  income-tax.  The  surplus  is  estimated  to  ' 
be  £44,000,  of  which  £14,254  is  refiuired  to  liquidate  the  debit 
Imlance  brought  forward,  leaving  £29,746  in  aid  of  rates.  The 
amount  due,  however,  in  accordance  with  the  decision  of  tlie 
Council  at  1  per  cent,  upon  the  capital  outlay  is  two  years"  contri- 
butions— namely,  £67,893 — so  that  there  is  ao  estilhated  deficiency 
of  £38,147. 

Malvern. — CoxsriiERs"  Rebate. — The  U.D.C.  has  decided 

that,  from  the  midsummer  reading  of  the  meters,  consumers  above 
..,000  units  per  annum  shall  be  allowed  a  rebate  of  Id.  per  unit. 
A  canvass  of  the  West  Malvern  district  having  proved  unsatis- 
factory, the  Council  has  decided  not  to  extend  the  mains  there. 
the  estimated  outlay  for  which  was  £4,000. 

Nenagh    (Tipperary).  —  E.L.    Scheme.— The    Nenagh 

(Co.  Tipperary)  Gas  Consumers'  Co.  is  arranging  to  install  electrii- 
lighting  plant  to  light  the  town. 

Normanton. — Proposed  E.L.  ScHEiiE. — The  U.IJ.C.  is 

to  consider  the  question  of  an  electric  lighting  scheme. 

Richmond    (Surrey).— E.L.   CHAR(iEs.— The  T.C.  did 

not  show  favour  to  a  suggestion  by  tlie  Richuwud  (.Surrey)  E.  L. 
and  P.  Co.  that  the  terms  of  agreement  between  the  two  bodies  Iw 
revised  and  a  further  increase  be  made  in  charges  to  meet  exjienses 
dne  to  the  war. 

The  Electricity  Committee  did  not  concur  in  tlie  proposal  to 
Strant  plenary  powers  to  the  representatives  of  the  I.M.E.A.  a..,ting 
un  the  Joint  Industrial  Council — Electricity  Supply  Industry — and 
to  authorise  their  exercising  such  powers  when  negotiating  outside 
the  Industrial  Council  wiih  any  body  of  workers  or  association  not 
having  representation  thereon. 

Electeio  Vehicles.— The  Health  Committee  recommends  that 
the  tender  of  the  Lancashire  Dynamo  and  Motor  Co..  amounting  to 
£493,  for  apparatus  capable  of  charging  two  electric  vehicles  at  a 
time,  be  accepted. 

Sheffield. — Price  Revision. — The  charges  for  electricity 

are  to  be  increased  as  from  the  June  meter  readings  as  follows  :  — 
Units  charged  over  2d.  are  to  be  subject  to  an  increase  of  2.5  pei- 
cent,  instead  of  10  per  cent.,  as  at  present ;  units  charged  2d.  and 
under  subject  to  an  increase  of  60  per  cent,  instead  of  45  per 
J  at 


^  South  Africa.— Alosji EL   Bat  (Cape  Province).— The 

T.C.  has  given  favourable  consideration  to  a  scheme  for  electric 
lighting-  which  has  been  put  before  It  by  Lieut.-Colonel  McKUnerv- 
an  electrical  engineer,  on  behalf  of  a  syndicate.  The  company  "is 
prepared  to  commence  operations  30  days  after  the  scheme  is 
adopted,  and  to  deposit  £5.000  as  security.  The  term  suggested 
for  the  conti-act  is  21  years,  the  Council  having  the  option  of 
acquiring  the  installation  at  the  end  of  7,  14,  or  21  years. 

JoHANNESBCas.— The  municipal  strike  was  settled  on  the  fol- 
lowing principal  terms,  viz.  .—The  Board  of  Control  ceases  to 
exist;  no  men  to  be  retrenched  ;  Advisory  Committees  of  em 
ployes  to  be  elected  by  the  men  for  the  purpose  of  advising  on,  and 
discussing  with,  the  management  and  Committees  all  questions 
relating  to  wages  and  conditions  of  labour.  Employment  and 
paying  off  of  men  should  rest  with  the  respective  heads  of  depart- 
ments in  consultation  with  the  Advisory  Committees  to  be 
appointed. 

Stafford.  —  Proposed     Extensions.— The    T.C.     has 

approved  a  proposal  that  the  capacity  of  the  electricity  works  be 
increased  by  the  installation  of  a  1,000-KW.  set,  and  that  a  Sterling 
boiler,  with  the  necessary  buildings,  be  provided  at  a  total  esti 
mated  cost  of  £30.000. 

■Teabs  Workino. — The  annual  report  on  the  electricity  under- 
taking shows  total  income  of  £14,362,  an  increase  of  £2,296,  and 
total  expenditure,  £9.891,  an  increase  of  £2,368.  After  providing 
£1,000  for  depreciation,  there  remained  a  balance  of  £3,470,  a 
decrease  of  £72.  The  total  net  income  was  £3,548  ;  war  charges 
and  income-tax  amounted  to  £4,110,  so  that  the  net  result  was  a 
deficiency  of  £562. 

Stamford. — Price  Revision. — The  Urbau  E.S.  Co.  has 

decided  to  apply  to  the  B.  of  T.  for  permission  to  amend  its  charges, 
and  substitute  a  maximum  charge  of  8d.  per  unit. 

Swansea. — Loan  Sanction. — The  Electricity  Com- 
mittee reported  that  L.G.B.  sanction  had  been  granted  for  the 
borrowing  of  £25,690  for  additional  plant  at  the  generating 
station. 

Walsall. — ELECTRiciTr  Scheme.— The  Standing  Orders 
Committee  of  the  House  of  Lords  has  rejected  the  electricity 
clauses  of  the  Corporation  Bill,  the  objects  of  which  were  to  provide 
an  electricity  scheme  for  a  wider  area. 

West  Hartlepool.— Proposed   New  Plant. — The  T.C.  ' 

has  approved  of  application  being  made  to  the  L.G.B.  for  sanction 
to  borrow  £23.580  for  cooling-tower  plant  and  £10,790  for  cables. 
Over  12  months  ago  the  Council  sanctioned  an  agreement  with  the 
Cleveland  Power  Co.  under  which  an  additional,  as  well  as  a 
standing,  supply  of  energy  was  to  be  obtained  from  the  company, 
it.  on  the  other  hand,  taking  from  Council  energy  generated  by 
waste  heat  at  periods  of  low  demand. 

Worcester. — Proposed  New    Plant. — The  Electricity 

( 'ommittee  has  brought  forward  a  programme  of  necessary  develop- 
ments of  the  electricity  undertaking,  and  has  asked  the  Council 
for  authority  to  Ixirrow  £15,350  for  ash  handling  plant,  cables, 
services,  switchgear,  and  transformers.  The  matter  was  adjourned 
until  after  the  electricity  accounts  had  been  submitted.  It  was 
stated  that  increases  to  the  staff  and  workmen  would  entail 
additional  expenditure  of  £3,50o  per  annum.  The  Council 
approved  of  recommendations  increasing  the  charges  for  electricity, 
and  it  was  stated  that  in  all  future  contracts  a  labour  clause  would 
be  inserted. 


TRAMWAY  AND  RAILWAY  NOTES. 


Birmingham. — Borrowing  Powers. — The  Corporation 

has  deposited  a  petition  in  Parliament  asking  that  the  necessai-y 
Standing  Orders  be  dispensed  with  in  order  to  enable  it  to  intro- 
duce a  late  Bill  for  powers  to  borrow  £659.667.  The  whole  of 
this  money  is  proposed  to  be  expended  on  the  Corporation's  tram- 
way undertaking. 

Bournemouth. — Year's    Working. — During    the    past 

year  the  Corporation  tramways  carried  20,769.507  passeng-ers,  an 
increase  of  315,000  on  the  previous  year.  The  total  receipts 
increased  by  .£17.123,  and  working  expenses  totalled  £73,730. 
an  increase  of  £ll,u80.  The  net  balance  on  the  year's  workinj; 
was  £31.9.50.  The  Tramways  Committee  recommends  that 
£1,000  be  transferred  to  the  working  balance,  and  the  remainder 
to  the  renewals  fund,  which  will  now  stand  at  £66,2fO, 
the  reserve  fund  at  £6,300,  and  the  working  balance  at  £9.500. 
The  tramway  manager  reports  that  the  generating  station.  roUinsf 
stock,  and  overhead  equipment  have  been  well  maintained.  The 
permanent  way  in  some  areas  was  more  than  five  years  overdue  for 
relayins.  The  total  amount  of  war  bonuses  and  allowances  paid 
was  £21,220. 

Experiments  with   the   Sorbitic   treatment    of    rails   are    bein^ 
carried  out  on  a  portion  of  the  pei-manent  way. 

Bristol. — Electric   Vehicxes. — The  city  engineer,   in 

consultation  with  the  city  electrical  engineer,  recommends  that  six 
electric  lorries  be  purchased  for  the  purposes  of  the  Sanitary 
,  Committee. 
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Canada. — Strtkf,. — Tramway  and  railway  emplovds  have 
joined  the  general  strike  at  Winnipeg,  In  which  leTeral  Unions  In 
Canadn  are  conoerned.  demandinif  reductions  in  hours,  and  increase* 
in  wnires. 

Continental.— France. — The  eetimated  cost  of  the  elec- 

trifioatiou  of  the  Midi  Railway  mtwoik.  based  on  official  observation" 
in  the  Pyrenees  and  ceifrhboirrinfr  ret'ions.  is  put  at  GO.OOU.OOO  f  r.  A 
group  of  hydro  electiic  stations,  with  a  100,000-H  P.  equipment  and  a 
storage  lake  of  16,O0U.0UU  cb.  m.,  are  among  the  teatuiea  of  the 
scheme.  .  ... 

The  Compagnie  des  Tramways  Electriques  de  Marseilles  is  in 
danger  of  winding  up.  in  consequence  of  the  war  and  the  general 
high  cost  of  materials,  salaries,  &c.  In  the  last  resort,  application 
has  been  made  to  the  Government  for  assistance. 

Coventry. — Peopo.-^ed  Fark  Increask. — The  T.C.  has 

applied  to  the  B.  of  T.  for  powers  to  increase  fares  from  Id.  a  mile 
to  lid.  for  each  existing  Id.  stage,  which  at  present  averages 
1-25  miles.  The  Warwickshire  County  Council  has  represented  to 
the  Board  that  no  fare  increase  should  ,be  sanctioned  until  the 
tramways  have  l>eeu  relaid,  and  unless  a  fair  payment  is  made 
for  the  use  of  the  main  roads. 

Proposed  Lighi-  Railway.— The  Warwickshire  C.C.  has  been 
asked  to  prepare  a  scheme  for  an  electric  light-rfiilway  or  motor 
service  from  Warwick  to  Shipton-on-Stour  and  other  places 
around  Stratford-on-Avon.  The  scheme  has  been  deferred  pending 
the  passing  of  the  Ways  and  Communications  Bill. 

Glasgow. — Proposed  Kearnky  Railway. — We  under- 
stand that  a  scheme  has  been  prepared,  and  placed  before  the  Lord 
Provost  and  City  Council,  for  the  installation  of  the  Kearney 
High-Speed  Railway  Co.'s  tube  system  in  the  Glasgow  Harbour 
tunnel  under  the  river  Clyde,  about  one  mile  below  tilasgow  Bridge, 
connecting  Finnieston  aud  Mavisbank,  and,  according  to  Mvdevn 
Transport,  it  is  confidently  anticipated  that  the  proposal  will  meet 
with  eailv  acceptance. 

It  is  proposed  to  run  one  car  to  and  fro  ;  the  car  would  seat  40 
passengers,  and  as  the  tunnel  has  a  rising  gradient  of  1  in  3  at 
each  end,  it  would  operate  mainly  on  the  switchback  principle, 
with  assistance  from  electric  power.  A  journey  each  way  would 
be  made  in  two  minutes.  The  Brush  Electrical  Engineering  Co., 
Ltd.,  would  provide  the  equipment. 

♦  Hebburn-on-Tyne. — Linking-up. — At  a  meeting  of  the 
U.U.C.  it  was  decided  that  steps  be  taken  to  link-up  the  Gateshead 
and  Jarrow  tramway  systems,  and  a  deputation  appointed  to  inter- 
view the  Gateshead  and  District  Electric  Tramways  Co. 

j|all_ — Traitway  CojniiTTEE. — The  T.C.  at  a  special 
meeting  last  week,  asked  all  members  of  the  Corporation  Tramways 
Committee  to  resign.  Another  Committee  of  H  inembers  was 
elected  to  take  over  the  management  and  control  of  the  tramways. 
Some  of  the  old  members  of  the  Committee  were  re-elected.  Mr. 
W.  J.  Mycombe.  tramway  manager,  recently  resigned,  following 
an  inquiry  into  the  management  of  the  undertaking. 

Keighley.  —  Railless    System.  —  An    application    for 

consent  to  run  'buses  on  the  railless  trolley  route  between  Keighley 
and  Oxenhopj  has  been  made  to  the  West  Riding  C.  unty  Council, 
but  the  W.R  Highways  Committee  recommends  that  consent  be 
withheld,  on  the  ground  that  the  demand  for  road  makin;;  material 
is  greatly  in  excesj  of  the  supply.  The  scheme  was  approved  in 
ltfl6.  Keighley's  immediate  right  of  appeal  to  the  L.G.E.  was 
vraived  at  that  time  for  the  period  of  the  war.  Power  to  run 
railless  trolley  cars  on  the  route  was  obtained  six  years  ago,  and 
the  overhead  equipment  has  been  standing  for  the  past  three 
years. 

Liverpool. — Fare  Revision. — The  T.C.  has  decided  to 

increase  the  tramway  fares  on  the  basis  of  li  miles  for  Id.  The 
reduction  in  the  hours  of  labour  would  mean  an  increase  of 
JK  160,000  on  the  wages  bill. 

London. — L.C.C. — The  Highways  Committee  reports 
that  it  has  arranged  for  the  payment  to  the  British  Westinghouse 
Co..  Ltd.,  of  the  bonus  of  £1..5(jO  on  steam  consumption  under  the 
terms  of  its  contract  in  respect  of  each  of  the  two  turbo- 
generators erected  by  the  company  at  the  Greenwich  power 
station. 

The  Committee  has  distributed  among  employes  in  the  tramway 
department  a  coal-saving  bonus  of  £1.(114  and  £1.077  for  the 
quarters  ended  September  25th  and  December  2.5th  respectively. 

The  average  number  of  tramway  cars  in  use  is-  1.174  and  114 
trailers,  but  it  is  anticipated  that  by  the  end  of  this  month  70  addi- 
tional cars  will  be  in  use.  and  steps  are  being  taken  to  place  a 
further  100  cars  in  service.  At  a  meeting  of  the  Highways  Com- 
mittee, last  week,  the  chairman  stated  that  owing  to  the  through 
running  services  the  increased  fares  could  not  have  been  put  in 
operation  at  the  same  time  in  the  North  and  South  London  areas.  As 
far  as  possible,  well  known  traffic  points  were  used  as  fare  stages. 
so  that  many  of  the  old  stages  were  retained.  An  average  length 
of  .5tage  of  0'75  mile  was  being  adhered  to  as  closely  as  possible. 
Under  existing  conditions  the  reintroduction  of  Ijd.  and  2id.  fares 
could  not  be  advised. 

The  case  of  the  L.C.C.  tramways  was  explained  last  week  to  the 
London  M.P.'a  who  are  interesting  themselves  in  the  traffic  problem. 
The  chairman  of  the  Highways  Committee  said  that  the  nrrmber  of 
paseenpers  carried  last  year  was  63C   millions,  an  increase  of  224 


million*  OTer  190H.  and  the  working  ctpenses  had  risen  from  Cid. 
per  oar-mil«  in  1914  to  an  estimated  figure  of  Is.  4d.  now. 
The  net  debt  on  the  tramways  was  £8.4  77.000.  and  the  capital  . 
commitments  totalled  £l.ii00.ii00.  Mr,  A.  L.  C.  Fell,  general  • 
manager  of  the  tramways,  said  that  the  extensions  between  Far- 
ringilun  Street  and  Blackfrairs.  and  Gray  s  Inn  Roacl  and  Holborn 
would  considerably  relieve  the  congestion  at  Blackfriara.  The 
increase  in  fares  was  not  permanent  and  depended  on  the  cost  of 
labour  and  materials. 

The  general  manager  of  the  Metropolitan  Railway  Co.  said  that 
his  company,  which  was  entirely  independent  of  the  Underground 
combine,  had  ,S8  miles  of  line,  3(i  of  which  were  electrified.  The 
average  return  to  stockholders  last  year  was  203  per  cent.  In 
1913  piissengers  totalled  115  millions,  in  1918  145  millions,  and 
this  year  (based  on  the  first  thrdt  months)  would  number  170 
millions.  The  expenses  had  grown  from  £398,000  in  1913  to 
.£707,000  now.  a,  129  per  cent,  increase.  Statements  concerning 
the  new  type  of  six-car  train  exi)ected  by  the  company  to  be  running 
on  the  Inner  Circle  in  August,, were  made.  The  new  train  would,  it 
was  expected,  complete  its  station  work  in  less  than  25  sec.  Each 
car  is  to  he  fitted  with  five  doors  on  either  side,  which,  instead  of 
sliding  will  swing  outwards.  The  movement  of  the  train  will 
automatically  close  them,  when  they  will  be  held  by  a  safety  latch 
The  cars  will  be  53  ft.  long,  and  by  eliminating  the  vestibule  at 
either  end,  and  by  re-arranging  the  seats,  they  will  carry  58  instead 
of  48  persons.  Most  cars  will  have  cross  seats  for  two  persons,  and 
round  the  entrances  single  seats  are  beine  placed.  Strap-hanging 
will  be  obviated  by  placing  at  the  end  of  the  seats,  bars  against 
which  passengers  can  lean.  An  experimental  train  of  this  type  is 
now  under  construction  at  Birmingham.  The  construction  of 
deep-level  express  tubes  under  the  existing  lines  is  said  to  be  under 
consideration. 

Post  Office  Tube  Railway.— The  B.  of  T.  has  extended  the 
time  for  the  completion  of  the  railways  authorised  by  the  P.O. 
(London)  Railway  Act,  1913,  for  one   year  from  August  15th,  1919. 

Halfpenny  Fares.— M.P.'s  for  Ealing,  ActoUj  and  Hammer- 
smith, have  been  petitioned  to  press  tramway  and  omnibus  com- 
panies to  restore  halfpenny  intermediate  fares. 

AcciDENrs. — -A  collision  between  a  tramway-car  and  a  steam 
tractor  occurred  last  week  at  the  foot  of  the  gradient  in  Acton 
market  place.  The  driver  was  unable  to  prevent  the  collision, 
which  completely  wrecked  the  front  of  the  car,  can-ying  away  the 
staircase.  Mo  passengers  were  injured,  hut  traffic  was  delayed 
while  the  line  was  being  cleared. 

Owing  to  the  bursting  of  a  water-main  at  Newington  Butts, 
which  forced  the  wooden  blocks  and  flooded  the  roadway,  there 
was  considerable  dislocation,  ot  the  Tooting,  Merton,  and  ^orbury 
tramway  teivice  on  Wednesday  last  week.  The  service  between 
the  Elephant  and  Castle  and  Kennington  Gate  had  to  be  suspended. 

The  ini'reased  fares  on  the  North  London  C.C  tramways  came 
into  general  use  on  Monday  last.  Someof  tli ;  fares  are  now  nearly 
three  times  the  pie-war  rate. 

Manchester.- Car  Shortage. — In  reply  to  complaints 

as  to  I  hi  Corporation  tramway  service  the  general  manager  points 
out  that  the  services  cannot  be  improved  owing  to  the  hhortage  of 
cars.  The  construction  of  new  vehicles  is  being  pushed  forward  as 
rapidly  as  possible,  but  in  addition  to  the  complete  suspen.iion  of 
building  during  the  war,  there  are  over  a  million  mure  people 
travelling  eaoi  week  than  in  pre-war  days.  When  the  Committee 
started  to  build  its  own  vehiclas,  the  manager  states,  no  contracts 
were  sent  out,  but,  in  order  to  improve  the  services,  contract  for 
new  cars  have  been  given  to  Preston. 

Northampton. — Electricity   Supply.  —The   T.C.   has 

accepted  the  offer  of  the  Electric  Light  and  Power  Co,  to  supply 
energy  for  the  working  of  the  Corporation  tramways  for  a  period 
of  five  years  at  1  4d,  per  unit  it  the  consumption  is  l}  million  units 
per  annum,  and  at  r33d.  per  unit  for  )i  million  units  and  upwards. 
The  chairman  of  the  Tramways  Committee  said  that  owing  to 
deterioration  of  plant  the  cost  of  energy  generated  at  the  municipal 
power  station  had  become  excessively  high,  and  to  continue  its  use 
would  involve  a  loss  of  at  least  .•€2.'J21  per  annum.  This  amount 
could  be  saved  if  the  company's  offer  was  accepted,  and  could  be 
further  increased  if  the  existing  plant  was  sold  and  the  station  used 
for  other  purposes. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Australia. — It  is  expected  that  the  Malvern  telephone 

exchange  will  be  transferred  to  the  automatic  system  at  the  end  of 
April.  Installation  of  the  automatic  apparatus  is  almost  complete. 
The  plant  is  constructed  on  the  Strowger  system,  which  has  been 
installed  in  tie  Brighton  exchange  and  in  1 1  exchanges  in  Sydney 
and  one  each  in  Perth  and  Geelong.  The  next  district  to  be  placed 
under  the  automatic  system  will  be  CoUingwood.  Three  thousand 
six  hundred  lines  have  been  ii  stalled  at  Malvern,  and  the  capacity 
of  the  plant  is  10  000.  Ultimately  this  exchange  will  be  fitted  in 
with  a  complete  automatic  network  in  the  metropolitan  area. 

Automatic    Telephones.— The     Sheffield    Chamber    of 

Commerce  has  several  times  addressed  itself  to  the  inadequacy  of 
the  telephone  system,  aud  demanded  the  modernising  of  the  system. 
A  meeting  of  the  Telephone  and  Telegraph  Advisory  Committee 
was  held  recently,  which  was  attended  by  Sir  Andrew  Ogilvie, 
Second  Secretary  of  the  P.O.,  the  Superintending  Engineer,  the 
Local  Engineer,  the  District  Manager  of  Telephones,  the  Post- 
master of  Sheffield,  and  a  representative  of  H.M.  Offio*  of  Works. 
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sir  Andrew  deflnitelrpledfred  tie  department  to  ins';ftU  a  complete 
sntomatio  telephone  -exchangee  svst-em  as  well  as  several  new 
ezohanges.  The  scheme  will  necessitate  a  new  central  exchan^, 
and  two  new  snb-exchanses.  in  addition  to  three  existiufrexchacsres 
in  whioh  there  ia  accommodation  for  an  automatic  system. 
Negotiations  are  in  progre'S  for  sites,  and  it  is  hoped  to  place 
contracts  for  the  bnilding-s  immediately.  It  is  estimated  that  it 
will  take  three  years  to  complete  the  automatic  system.  Sir  Andrew 
admitted  t  hat  the  present  telephone  exchang-e  is  out  of  date,  and  in 
a  bad  condition. 

The  Post  Office  expects  that  the  observations  of  the  working  of 
automatic  telephones  in  American  towns  by  telephone  experts  to 
be  sent  to  the  U  S  should  be  of  great  service  in  connection  with  the 
adoption  of  the  syst«m  in  London. 

Cable  Delays. — The  Pacific  Cable  Board  annonn'^e  that, 

owing  to  the  heavy  pressure  of  telegrams  to  Australasia,  the  total 
telegraphic  tratiic  is  in  excess  of  the  carrying  capauity  of  the 
Pacific  cable,  which  is  at  the  present  momett  the  only  route  avail- 
able. There  is  now  a  delay  of  approximately  seven  days  on 
messages  for  Australasia. 

There  are  breakdowns  on  the  Eastern  Telegraph  Co.'s  lines,  which 
are  closed  to  .Australasia  messages.  The  only  route  available  is 
through  the  Pacific  Cable  to  Canada,  and  overland  to  Vancouver. 
The  Pacific  Cable  is  dealing  with  14,0(iLi  words  a  day — three  times 
the  pre-war  traffic.  Messages  to  the  Far  East  are  delayed  12  or  13  ■ 
days. 

Canada.  —  Telephone  and  telegraph  operntors  have 
joined  the  general  strike  at  Winnipeg,  in  which  several  Unions  in 
Canada  are  concerned,  demanding  reductions  in  hours  and  increases 
in  wages. 

Telephone    Irregularities.— In  reply  to  a  queption  in 

the  House,  the  Postmaster-General  said  that  records  showed  that 
in  London  the  cases  of  irregular  interruption  in  telephone  calls 
averaged  slightly  over  six  per  l.i.'OO  calls  during  the  last  six 
months.  These  figures  include  cut-offs  due  to  line  and  appsu-atua 
faults,  as  well  as  those  caused  by  operators. 

Stores  provided  for  war  purposes  and  now  available  for  other 
purposes  will  be  utilised  in  all  cisea  in  which  they  are  found  to  be 
suitable  for  ordinary  telephone  work. 

Wireless  Telegraphy. — During  the  Atlantic  flight  from 

Newfound  and  to  the  Azores,  the  wireless  apparaiu;  on  board  the 
American  aeroplane  N.C.  4  is  said  to  have  woik  d  marvellously 
well.  Messages  were  received  over  1.3uO  miles  and  transmitt-ed 
over  730  miles.  Destroyers  were  in  constant  communication  with 
the  aeroplanes  by  wireless. 

Wireless   Telephony.— An    R.A.F.   aeroplane,  carrying 

passengers  and  mails,  flew  last  week  from  Kenley.  neax  Croydon, 
to  Paiis.  at  night,  in  4  hours  1.5  minutes.  For  the  first  SO  miles — 
that  is,  until  the  machine  was  well  over  the  Chabnel — the  com- 
mander of  the  squadron  at  Kenley  was  in  constant  telephonic 
communication  with  the  aeroplane.  The  speech  was  said  to  be  so 
clear  that  when  the  receiver  was  laid  on  the  table  in  the  wireless 
room,  the  voice  of  the  pilot  could  be  plainly  beard  by  persons  outside 
the  door.  The  ground  stafl^  at  Kenley  overheard  the  pilot  speaking 
to  the  aerodrome  at  Lymprie.  on  the  Kentish  Coast,  and  later  he 
was  heard  speaking  to  Jlarquise,  on  the  Flanders  Coast.  This  is 
noteworthy,  as  the  instrum-nts  are  said  to  have  been  designed  for 
a  range  of  35  miles  only,  whereas  conversation  was  actually  carried 
out  over  distances  between  80  and  90  miles. 


London.— L.C.C.  ilay  27th.  Tram-(rays  Department. 
2,000  tons  of  standard  Steel  girder  tramway  track  rails  with  faaten- 
ings,  and  alternatively,  about  4.000  tons  of  standard  track  rails, 
liplesa  track  rails  and  renewable  ^nard  rails.  Specification  iS,2) 
from  the  Chief  Engineer,  Cuuty  Hall,  Spring  Gardens. 

Manchester. — May  28th.  Electricity  Committee.  Two 
4,00o-KV.A.,  three-phase  static  transformers  for  Stuart  Street 
generating  station.  Mr.  F.  K.  Hughes,  Secretary,  Electricity 
Department,  Town  Hall. 

June  4th.  Electricity  Committee.  Supply  of  cable  for  12 
months.     fMay  16th.") 

New  Zealand.— June  4th.  Public  Works  Department. 
1  J,  miles  of  ll.uoo-volt  table." 

Oldham. — ^Iay27th.  Tramways  Department.  12  double- 
deck  top  covered  tramcars,  with  or  without  vestibules,  complete 
with  trucks ;  also  12  complete  40-H.P.  electrical  equipments  for 
the  above.     (May  16ih.^ 

Tasmania. — LAr.NCESXox. — July  28th.     City  Council. 

Sub-station  equipment,  battery,  reversible  booster,  switchgear,  to. 
City  Electrical  Engineer. 

Warrington. — June  4th.  Electricity  Department,  h.t. 
and  L  T.  lead-covered  cable,  motors  and  transformers.  (See  this 
issue.) 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  InteUigenoe),  London. 


CLOSED. 


Australia. — P.M.G.'s  Department,  Yictoria  : — 

Automatic  telephone  equipment  for  the  Perth  Automatic  Exchange,  £119.— 
Automatic  Telephones  (.\ust.),  Ltd. 

P  M  G.s  Department.  N.S.W.  :  — 
Telephone  accessories,  £422, — Western  Electric  Co.,  (Aust.),  Ltd. 
1,000  earpieces,  'jDO.OuO  insulated  staples,  £82.  — Laurence  &  Hanson  Elec; 

trical  Co.,  Ltd. 
2,500  earthclips  for  water  pipe,  £177.— Roval  .Australian  Navy  Wireless 
Woiks. 
Victorian  RaUwavs  : — 

Electric  lamps.  HOvolt,  20-watt,  28.  each ;   40-watt,  2s.   each.— Australian 
General  Electric  Co. 

— TeTidert. 

Croydon. — T.C. : — 

.■Vlterations  and  extensions  to  tramcar  inspection  pit,  Thornton  Heath.-- 


G.  E.  Everitt  s  Sons,  Ltd.,  £570. 

Isle  of  Thanet. — Jo  nt  Hospital  Board  : — 

MatnteDance  of  electric  beUs  and  telephones  at  Haine  Hospital. — E.  Coveney, 
Ramssate,  £12  a  year. 

Rotherham.— T.C.  :— 

Four  double-deck  tramcars,— Dick,  Kerr  &  Co..  Ltd..  £2.190  each;  12  new 
bodies,  wuhout  tops.— Dick,  Kerr  jt  Co.,  Ltd.,  £1,705  each. 


Sunderland. — T.C.     Accepted  ; 


Taunton. — Electricity  Committee  : — 

oOj-Kw,  turbo  set,  complete  with  pipework,  auxiliaries  and  accessories. — 

Messrs.  C.  A.  Parsons  s  Co.,  £il,085. 
5-lon  travelling  crane  and  gantry. — Messrs.  Herbert  Morris  &  Co.,  Ltd.,  £557 . 


CONTRACTS  OPEN  AND  CLOSED. 

(.Tk«  date  given  in  parentheses  at  the  end  of  the  para-grapk  indioatei 
the  issue  of  the  ELECTRICAL  Review  in  which  the  "  Official 
Notice"  appeared.') 

OPEN. 

Australia. — Brisbane. — June  18th.  Brisbane  City  Elec- 
tric Light  Co.  Supply  of  rotary  converters  (specification  lOs.  6d.). 
Offices  of  the  company  at  Brisbane. — Tenders. 

Stdn'EY.— June  9th.  City  CouncQ.  Supply  and  erection  of 
power-house  switchgear.  Specifications  from  Electric  Lighting 
Department,  Town  Hall,  Sydney.* 

June  23rd.  Municipal  Council.  One  GO-ton  electrically-driven 
overhead  travelling  crane.  Electric  Lighting  Department.  Town 
HaU,  Sydney.* 

Bray.— -June  3rd.  U.D.C.  Electricity  Department.  One 
200-B.H  P.  Ditsel  engine,  direct  coupled  to  135-k.v.a.  single-phase 
alteruator  and  exciter.     (Ste  th.s  issue.) 

Bury. — June  6th.     Electricity  Department.     One  6,000- 

KW.  steam  turbo-alternator  and  exciter,  with  surface  condenser 
and  air  circulating  pumps.     (May  Ibth.) 

Heywood.  —  June   11th.     Electricity  Committee.      On^ 

400-KW.  rotary  converter,  transformer,  with  switchgear  and  cable 
work  ;  l..i00  yd.  '15  sq.  ia.  E.H.T  cable  ;  LoOn  yd.  '05  eq.  in.  E  H  T. 
cable  ;  1,000  .vd.  of  '10  sq.  in.,  '05  sq.  in.,  and  "10  sq.  in.  E.H.T. 
cable.     I  See  this  issue.) 

Ilford.  —  U.D.C.  Electricity  Department.  Supply  of 
350  yd.  L.T.  rubber-insulated,  and  76  yd.  E.H.T.,  3-oore,  paper- 
insulated,  lead-covered  cable.     (See  this  issue.) 


FORTHCOMINQ     EVENTS. 

Boyal  Society  ol   Arts.— Monday,  May  26th.  At  4.30  p.m.    At  John  Street, 

Adelphi,  W,C,     Paper  on  ".\  New  Prime  Mover  of  High  Effloienoyand 

British  Origin,"  by  Capt.  F.  E.  D.  Acland,  E.A. 

Tuesday,  May  27th.    At  4.30  p.m.     At  John  Street,  Adelphi,  W.C. 

Paper  on  '*  Science  and  Indtistry  ia  Australia,*'  by  Lt.-Col.  the  Hon.  Sir 

John  McCall,  Agent-General  foe  Tasmania. 

Wednesday,  May  2.Sth.    At  4,30  p  m.    Paper  on  "  Glass  Making  Before 

the  War,"  by  Mr.  H.  J.  Powell. 
Provincial  Electric  Supply  Commillee  of  the  United  Kingdom.— Tuesday, 

May  •27th.     At  2.au  p,m,     .\t  the  Hoiborn  Restaurant,     Annual  meeting. 
Royal  Inslltalion  of  Great  Britain.— Tuesday,  May  27th.    At  3  p.m.    At 

.Albemarle  Street,  W.     Lecture  on  "  Listening  Lnder  Water,"  by  Prof. 

W.  H.  Bragg,  C.B.E,,  F.R.S, 
Industrial  Reconslructlon  CouncU.— Tuesday,  May  27th.    At  the  Institute 

of  Journalists.  Tudor  Street,  E.C.    'At  5.3U  p.m.     Discussion  on  "The 

Relation  of  Welfare  Work  to  Scientinc  Management,"  to  be  opened  by 

Miss  Vojsey. 

Wednesday,  May  28th.    At  4.30  p.m.    At  the  Saddlers'  Hall,  Cheapside, 

E.C.    Lecture  on  "  The  Only  Way  to  Higher  Wages  and  Shorter  Hours," 

by  the  Rt.  Hun.  Lord  Leverhulme. 
Institution  ol  Kleclrical  Engineers.— Tuesday,  May  27th.    At  6.30  p.m.   At 

Caston  Hall,  Westminster.    Joint  meeting  with  the  Electrical  Contractors' 

Association  and  the  Associatiou  of  Supervising  Etectiicians.     1 'iscussion 

on  "  The  Electrical  and  Engineering  Equipment  of  Modern  Small  Houses.' 
Thursday,  May  -191^.     At  2.30p.m.    At  the  Royal  Society  of  Arts,  Jota 

Street,  Adelphi.    .Annual  general  meeting. 

InstitDtton  of  Mech»nlcal  Engineers,— Friday,  May  30th.  .\t  6  p.m.  At 
the  Institution  of  Civil  Eneineers,  Gt.  George  Street,  S.W.  Resumed  dis- 
cussion on  "  'Ihe  Mechanical  Propeities  of  Steel,  with  some  Consideration 
of  the  question  of  Brittlcuess." 

ninmlDating  Engineering  society —Fri lay.  May  30th.  At  8  p.m.  At  the 
Royal  Society  of  .\rts,  John  Street,  Adelphi,  W.C.  Discussion  on  "The 
Gas-filled  Lamp  and  its  Effect  on  Illuminating  Engineering,"  to  be  opened 
by  Mr.  F.  W.  willcox. 

London  County  Council.- 1  riday.  May  30th.  At  4  p.m.  At  the  County  HaU, 
Spring  Gardens,  S.W.  Conference  on  "The  Report  of  the  Committee 
Appointed  to  Inquire  into  the  Position  of  Natural  Science  in  the  Educa- 
Kicnal  System  of  ftreat  Britain." 
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NOTES. 


Single- Phase   Squirrel-cage   Motor  with  Inity  Power 

factor.  — Test  results  are  given  iElectriaU  Rencic.  Chicago)  of  a 
i-H.F,  single-phase  cquirrel  ca^e  motor  operating  at  unity  power 
factor,  Tne  motor  has  a  two-phase  windia^.  one  winding  bein? 
oonnected  across  the  line,  and  the  other  across  the  line  in  series 
with  a  condenser  of  suitable  capacity.  The  adjustment  is  made  so 
that  the  current  In  one  windinp  lag's  45°  behind  the  line  voltage, 
and  that  in  the  other  windinjr  leads  4.5"  in  front  of  theline  voltaue. 
The  motor  is  se'f -start in?,  has  an  efficiency  of  49  per  cent.,  a 
startinfT  torque  of  55  jier  cent.,  and  a  pull-out.torque  of  240  per 
cent.  The  etfect  of  in-serting-  condensers  of  \arious  magnitudes  is 
shown  in  a  series  of  curves  in  the  original  article. 

A  L.  &  N.W.  Special  Train.— A  special  train  designed 

and  built  at  the  London  and  Xorth-Western  Railway  Carriage 
Works  at  Wolverton  two  years  ago.  to  provide  living  accommoda- 
tion for  the  Commander-in-Chief  of  the  British  Army  and  his  staff 
in  France,  was  descril)ed  in  a  recent  issue  of  the  Bail  tea  ii  (jn:etti\ 
On  April  loth.  1H17,  the  company  was  asked  to  provide  a  train  of 
ten  vehicles  for  the  purpose  referred  to  above.  Five  of  them  left 
the  works  on  May  5th.  and  the  remaining  five  on  the  12th  of  the 
same  month,  so  that  the  complete  train  was  provided  in  a  month 
from  the  date  of  order.  A  further  request  for  four  additional 
vehicles  was  received  later,  and  these  were  fitted  up  and  sent  out 
on  July  2oth.  1917.  The  fitting  up  and  dispatch  of  a  complete 
train  of  this  descrijjtiou  in  the  short  period  of  time  named  reflects 
considerable  credit  on  the  company's  works  organisation.  In  the 
kitchen  car  accommodation  is  found  for  the  electric  lighting  plant 
and  the  accumulators.  A  whole  coach  is  utilised  as  a  telegraph 
and  telephone  vehicle.  The  train  is  electrically  lighted  by  a  petrol- 
driven  set.  is  steam  heated  by  the  locomotive  when  running,  and 
by  a  boiler  fitted  in  the  brake  and  stores  car  when  standing.  The 
telegraph  and  telephone  car  was  fitted  up  with  the  necessary  in- 
struments by  the  engineering  .staii  of  the  G.P  O.  There  is  a  tele- 
phone and  bell  communication  throughout  the  train,  and  mean.^ 
are  provided  and  cable  carried  on  the  telephone  car  for  connecting 
up  to  any  telegraph  or  telephone  system  in  proximity  to  the  train. 
There  is  an  ample  supply  of  fans  and  roof  ventilators,  while  all  the 
drop  lights  are  fitted  with  louvres  and  gauze  with  which  they  can 
tie  screened. 

Institution  and  Lecture  Notes.— Institution  of  Electrical 

Engineers. — On  Wednesday  last  week  a  lecture  on  the  development 
of  wireless  telephony  by  the  Royal  Air  Force  during  the  war  was 
delivered  by  JIajor  J.  Erskine-llurray.  R.A.F.,  before  a  crowded 
audience,  with  the  aid  of  lantern  slides  and  a  large  collection  of 
apparatus.  The  lecturer  first  outlined  the  great  expansion  of  the 
art  which  had  taken  place  since  the  outbreak  of  war.  showing  the 
intricacy  of  the  measurements  and  calculations  which  were 
involved,  and  illustrated  the  difference  between  the  trains  of  waves 
produced  by  the  spark  discharg'e,  and  the  continuous- wave  system, 
and  various  "  tonic  trains "  of  waves.  He  then  explained  the 
operation  of  the  transmitters  depending  for  their  operation  on  the 
valve  amplifiers,  and  demonstrated  with  the  help  of  apparatus  the 
method  of  direction-finding,  or  position-fixing,  which  had  been 
evolved  by  the  Air  Force  for  use  on  aircraft,  enabling  direction  to 
l)e  determined  to  an  accuracy  of  one  or  two  degrees.  With  the 
help  of  this  system  an  airman  can  find  his  way  anywhere  with 
certainty,  though  the  atmosphere  may  be  too  misty  for  him  to  see 
the  ground  at  all. 

The  most  striking  feature  of  the  lecture  was  the  actual  reception 
of  wireless  telephone  messages  from  an  airman  in  a  Xieuport 
aeroplane,  who  was  cruising  about  over  London  for  that  purpose  ; 
by  means  of  powerful  amplifying  apparatus,  the  voice  of  the 
airman  was  made  audible  throughout  the  large  lecture  room  of  the 
Institution  of  Civil  Engineers,  and  though  articulation  suffered 
owing  to  the  immense  degree  of  magnification  employed,  his 
remarks  were  clearly  intelligible.  A  member  of  the  staff  of  Major 
Erskine-Murray  spoke  to  the  airman  from  the  lecture  room,  and 
informed  him  that  the  audience  were  going  to  award  him  a  vote 
of  thanks,  which  they  did  most  heartily  ;  the  airman  said  he  heard 
the  clapping,  and  thanked  the  meeting.  The  demonstration  was 
perfectly  successful,  and  of  a  very  striking  and  impressive 
character. 

On  account  of  Senatore  Marconi  having  to  return  to  Italy  in 
connection  with  his  military  duties,  the  meeting  which  wAs  to 
liave  been  held  on  Tuesday.  .lune  3rd,  has  been  cancelled. 

Captain  L,  B.  Turners  paper  on  " The  Oscillatory  Valve  R^ay  : 
a  Thermionic  Trigger  Device,"  will  be  read  and  discussed  on 
Monday,  June  30th  Cinstead  of  Thursday,  June  2eth). 

The  annual  general  meeting  of  Members,  Associate  Members 
and  Associates  only,  will  be  held  at  the  Royal  Society  of  Arts. 
John  Street,  Adelphi.  W,C..  on  Thursday,  May  2yth,  at  2.30  p.m.. 
to  receive  and  consider  the  accounts  for  the  year  ended  December 
3l8t.  1918.  and  the  annual  report  of  the  Council,  and  to  elect 
auditors. 

On  the  conclusion  of  the  above  meeting  there  will  be  held  the 
annual  general  meeting  of  the  contributors  to  the  Benevolent 
Fund,  to  receive  the  report  of  the  Committee  of  Management,  and 
the  statement  of  accounts  and  balance-sheet  to  December 
31st,  1918. 

Tne  annual  meeting  of  the  Xorth-Easters  Centre  was  held 

at  Xewcastle-upon-Tyne,  on  May  12th.  Mr.   A.  P.  Pyne  presiding;. 

The  report  states  that  the  total  membership  had  increased  by  33, 

A  large  and  varied  programme  had  been  dealt  with,  but  visits  to 

orks   had   been   diiliciilt   to   arrange.     The   attendance  at  meet 


lugs  wa.i  improving.  On  the  occasion  of  the  president «  visit 
the  scheme  of  reorganising  the  Institution,  with  a  view  to  foundinK 
a  Chartered  Institute,  wag  laid  txjforethe  members.  Th«  Tees-side 
Sub-Section  had  held  six  meetinjfs.  and  one  joint  meeting  with  the 
Parent  Sect 'on.  It  had  not  been  possible  to  hold  meetings  of  the 
Students'  Section.  This  Centre  had  been  entrusted  with  the  forma- 
tion of  a  Research  Subcommittee  to  deal  with  the  question  of 
the  heating  of  buried  h.t.  armoured  cables.  The  Sub-Committee 
had  held  several  meetings,  and  made  one  report  ;  further  useful 
work  was  still  in  progress.  During  the  session  the  question  of 
National  Electric  Power  Supply  had  been  constantly  under  review 
by  the  Committee.  It  was  deemed  advisable  to  take  strong- 
exception  to  the  letter  sent  by  the  B,  of  T.  Reports  Joint  Com- 
mittee, setting  out  the  views  of  the  Committee,  and  conveying  the 
impression  that  these  views  were  those  of  the  Institution  as  a 
whole.  Representations  maile  by  the  Committee  to  the  Council 
in  this  connection  had  been  given  effect  tO,  and  machinery 
set  in  motion  to  obtain  the  views  of  the  Institution  as  a  whole 
prior  to  further  action  on  the  part  of  the  Council,  The  officers 
were  elected  as  follows : — Chairman  ;  Mr.  W.  Cross.  Vice- 
Chairmen :  Messrs.  J.  R.  Andrews  and  J.  R.  Beard.  Past 
Chairmen  :  Messrs.  A,  P,  Pyne,  A.  H.  Marshall,  H.  W. 
Clothier.  Committee  :  Power  Supply  Undertakings,  Messrs.  E. 
Fawssett,  H.  M.  Longman.  G.  L.  Porter.  J.  W.  Jackson,  W,  F,  T. 
Pinkney,  C.  Vernier ;  Manufacturers  and  Contractors.  Jlessrs. 
L.  H.  A.  Carr,  A,  Collins.  T.  Carter,  A.  H.  Law,  J.  Rosen  ;  Univer- 
sities and  Technical  Colleges,  Dr.  W.  M.  Thornton  ;  Consulting 
Engineers.  Mr.  R.  W.  Gregory  ;  Borough  Electrical  Engineers,  Mr. 
H.  S.  Ellis ;  Civil  Service  and  Railways.  Messrs.  H.  Kitchen, 
C.  E.  Taylor ;  Miscellaneous  Sections,  Dr.  A,  C,  Michie,  Hon, 
Treasurer  :  Mr.  W.  T.  MacCall.  Hon.  Secretary  :  Mi-.  L.  U.  A.  Carr. 
Tees-side  Assistant  Hon.  Secretary  :  Mr.  P.  S.  Thompson.  Hon. 
Auditors  :  Messrs.  C.  TurubuU  and  F.  G.  C.  Baldwin.  The  accounts 
showed  a  balance  in  hand  of  £27,  while  £32  remained  to  the  credit 
of  the  Section  in  the  hands  of  headquarters. 

A  lecture  on  "  Dielectrics  in  Electric  Fields  was  then  given  by 
Mr.  G,  L,  Addenbrooke. 

Electrical  Power  Engineers'  Association.— A  meeting  was 
held  at  Derby  on  the  IHth  inst,,  and  a  proposal  to  form  a 
Derliy  and  district  section  of  the  Midland  Division  was  carried 
unanimously,  a  temporary  Committee  being  elected.  The  officers 
are: — Chairman,  Mr.  G.  H.  Lake,  Derby;  vice-chairman,  Mr, 
Melbourne.  Burton  ;  secretary,  Mr.  P.  Gordon  Hicatt.  Derby  ; 
treasurer,  Mr.  S.  W.  C.  Bradley.  Spondon.  The  Secretary's  address 
is  9.  Lome  Street,  Derby. 

British  Engineering  Standards  Association.  —  Con- 
ference ON  Limit  Gauge.s  fhk  Plai.n  Cvli.ndrical  Work. — 
A  conference  on  the  question  of  limit  gauges  for  general  engi- 
neering work  was  held  recently  by  the  British  Engineering 
Standards  Association  at  the  Institution  of  Civil  Engineers,  at 
which  Sir  Richard  Glazebrook  presided.  The  paramount  necessity, 
from  a  national  point  of  view,  of  a  standard  system  of  such  gauges 
has  been  emphasised  by  the  experience  of  the  war.  Repetition 
work  is  absolutely  necessary,  and  if  the  manufacturers  of  the 
,  country  can  be  persuaded  to  adopt  a  system  of  limit  gauging,  not 
only  will  the  character  of  their  work  be  improved,  but  theiroutput 
will  be  increased. 

During  the  discussion  stress  was  laid  on  the  necessity  for  publicity 
and  educational  work,  and  on  the  importance  of  securing  that  any 
.system  recommended  should  be  a  development  of,  and  not  incom- 
patible with,  the  systems  at  present  in  use  in  the  various  factories. 
It  was  agreed  that  the  hole  should  be  the  basis,  and  that  the 
minimum  dimension  of  the  hole  should  be  the  nominal  size,  the 
tolerances  being  positive.  The  general  feeling  was  that  four  or 
fire  qualities  of  work  would  be  sufficient,  and  three  clashes  of  fit 
would  be  needed,  i.e.,  running  fits,  transition  fits,  and  interference 
fits. 

As  regards  the  basis  for  laying  down  tolerances  and  allowances 
for  running  and  transition  fits,  the  feeling  was  expressed  that  tht- 
lormula:  Allowance  =  a  -\-  h  y'  u, 'i  and  It  being  suitable  con- 
stants and  D  the  diameter,  might  be  accepted  provisionally.  In 
applying  such  a  law  the  tolerance  would  naturally  increase  by  a 
series  of  steps,  and  it  was  generally  agreed  that  for  most  qualities 
of  work  the  steps  should  be  limited  to  multiples  of  two  or  four 
10  thousandths  of  an  inch.  Interference  or  obstruction  fits  should 
increase  proportionally  to  the  diameter. 

A  scheme  by  which,  pending  the  formation  of  a  Sectional  Com- 
mittee, the  present  Sub-Committee  should  be  reorganised,  with  the 
addition  of  a  number  of  manufacturing  ensrineers,  and  given  the 
power  to  appoint  panel  or  small  committees  of  experts  to  commence 
the  detailed  work,  has  been  sanctioned  by  the  Main  Committee  of 
the  Association,  and  is  being  put  into  operation. 

Appointments   Vacant.— Engineer   for   the    Hong-Kong 

Tramways  Co.'s  power  station ;  commencing  salary  S400  per 
month  (.Hong-Kong  currency)  +  S80  per  month  house  allow- 
ance ;  lecturer  in  electrical  engineering  (£350,  rising  to 
£4011).  for  the  University  of  Bristol  ;  instructor  (£4)  in 
electrical  installation  for  training  discharged  Service  men 
at  the  Kingston  onThames  Technical  Institute  :  foreman  me- 
chanician C£2o0  +  £5u).  for  the  Federal  Malay  States  Post  and 
Telegraph  Department ;  meter  tester  C'5s.\  for  the  Borough  of 
Sal  ford  Electricity  Department ;  Head  of  the  Engineering  Depart- 
ment (£300).  Assistant  in  Mechanical  Ensineering  (£2.')0); 
Assistant  in  Electrical  Engineering  (£250),  for  the  St,  Helens 
Municipal  Technical  School  ;  Engineering  Assistant  (£40u),  for 
the  EUectrical  Engineers'  Department,  Stoke-on-Trent,  See  our 
advertisement  pages  to-day. 
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Nitrogen  Fixation  In  Gennatiy. — The  factory  of  Chorwow 

KactoWiti.  jBayr,  i.\aiujisticK.i.coU.\erktj  SN'aa  buixt  towajds  the 
end  at  Idx-k,  aud  L-ouimejictid  working  in  1915.  la  i'ebiuaiy, 
lyii,  three  furnaces  were  in  worKicg  order  and  m  constant 
use,  a  iomth  was  completed  but  not  working,  and  four-  more 
were  being  constructea.  Kacb  luruace  turns  out  on  an  aver- 
<ige  2U  tons  ot  cai'bide  m  each  shitt  ol  eight  hoai's  The  Jac- 
torv  IS  the  only  one  in  that  district,  ana  was  erected  solely 
ror  the  inanutacture  of  nitrogen — chielly  for  monitions,  the 
■  vvaste  (sticiistoHabfail)  being  used  as  a  fertiliser.  State  aid 
was  given  m  the  form  ot  special  machinery  and  exempted 
labom'.  The  electric-arc  process  is  used,  'ihe  gases  from  the 
furnace  are  simply  drawn  otf  by  draught  ventilators  hxed  at 
the  side  of  the  fm'nace,  and  there  seems  to  be  no  arrange- 
ment tor  i-apidly  coolmg  them  by  artificial  means.  Lime- 
stone and  coke  are  used  as  absorption  agents,  'ihe  works 
own  land  on  which  the  fertiliser  is  used,  where  vegetables, 
oereals,  i!cc.,  are  cidtivated;  no  one  pai'ticulai'  crop  is  paiticu-. 
larly  favom'ed,  ihe  furnace  is  oval  in  shape  and  open  at 
the  top  about  lu  ft.  high  surrounded  by  a  scatfolding  for 
feeding,  it  lijined  with  a  metal  which  can  withstand  ex- 
treme heat,  iiejit  a  lining  of  steel,  then  comes  the  water- 
coohug  chamber,  enclosed  in  lire-brick,  finally  an  extenor 
steel  i-asing.  it  is  lined  at  the  bottom  with  carbon  blocks, 
which  form  one  of  the  poles.  The  electrodes  ai-e  at  the  top 
hxed  on  cranes,  and  can  be  raised  and  lowered. 

Electricity  Supply  in  Australia. — Following  on  the  report 

at  a  comuuitee  oi  e.^ijeits  and  the  pa.ssing  of  the  Kleotricity 
OommijiSiuuers  Act  last  session,  the  Government  has  appointed 
the  illectricity  Commission,  which  consists  of  Mr.  G.  Swin- 
burne, Prof.  X.  K.  f^yle,  and  Mr.  A.  M'Kinstry.  The  com- 
mission does  not  include  any  member  of  the  ex^ieia 
committee.  The  i'reiaier  stated  that  the  Cabinet  considered 
"that  the  position  was  not  sufficiently  advanced  m 
Victoria  to  waiTant,  ail  the  present  stage,  the  appoint- 
ment of  whole-tuoe  c»uimissioners.  The  duties  of  these 
commij>bioners  will  con-sist  of  the  investigation  and  push- 
ing foi'wai'd  of  the  MorweU  bro«n-coal  scheme,  the  Kiewa 
River  and  other  appropriate,  water  schemes,  and  of  framing 
regulations,  by-laws,  &c.,  as  to  the  difficult  and  complicated 
problems  relating  to  the  s-tandardisation,  co-ordination,  and 
mteacounection  of  electrical  imdeitakings  in  the  State.  The 
commissioners  w'iU  be  asked  to  select  the  best  available  hy- 
draulic engineer  in  Victoria  for  the  purpose  of  thorough'y 
investigatmg  the  Iview^a  and  other  w'at-ea'  schemes,  and  obtain- 
ing data  and  information  for  ParUament.  As  regards  Mor- 
well,  the  work  relatmg  to  sur\-eys,  reports  on  sites,  dimein- 
sions,  and  ohai'acter  of  power  houses,  sub-stations,  plant,  &c., 
win  have  to  be  du-ected  by  the  commissioners.  For  these 
purposes  they  will,  of  com-.se,  require  an  electrical  engineei' 
who  must  devote  the  w'hole  of  his  time  to  the  technical  and 
liiisiness  affairs  of  the  commission  and  the  vai-ious  power- 
<  lieines.  The  gentlemen  selected  have  been  chosen  for  theii- 
1  ihnic-al  knowledge  and  business  eixperience.  Prof.  Lyle  ia 
Liaii-man  of  the  Advisory  Committee  of  Science  and  Industry 
.mil  chairman  of  the  standardisation  committee  of  the  Elec-  . 
tricai  Association.  Mr.  A.  M'lvinstry  is  a  member  of  the 
ln.stitution  of  Electrical  Engineers,  and  president  of  the 
tUectricai  .Association  in  Victoria,  and  is  general  manager 
m  .Australia  of  the  British  Westinghouse.  Co.  Mr.  Swiu- 
iiurne's  duties  as  member  of  the  business  board  investigating 
;he  Defence  depart-ment  wdl  not  permit  of  him,  for  the  next 
-IX  months,  dealing  with  details  of  the  work  of  the  com- 
ims.sion.  The  attendancxi  fees  to  be  paid  to  each  commis- 
.^loner  aie  not  to  exceed  i'.500  a  yea.r. — Melbourne  Age. 

A.C.  versus  D.C.  Motors. — During  a  five  months'  test 
l"riiod  in  the  machine  shop  of  the  Lehigh  plant  of  the 
Bethlehem  Stif  1  Co.  137  w.c.  motors  showed  a  perfect  service 
lecord.  Duiing  the  same  period  there  were  "26  total  failures 
among  353  d.c.  variable^speed  motors,  and  39  total  failures 
:ifuong  342  D.c.  constant-speed  motors.  These  8.32  motora  had 
;iu  aggregate  rating  of  7,195  H.P.,  making  the  average  motor 
size  7.2  H.p.  The  maximum  rating  was  25  h.p.,  and  the 
iuinimum  0.5  h.p.  The  actual  cost  of  repairs  to  a  group  of 
200  motors  in  the  same  shop  was  investigated.  These  motors 
averaged  about  4.3  H.P.  each,  which  is  about  40  per  cent,  less 
than  the  average  of  7.2  h.p.  for  the  entire  shop.  There  wei-e 
27  total  failures  in  this  group  during  the  five  months,  and 
the  failures  all  occurred  in  the  d.c.  motors,  of  which  there 
were  1.50.  The  50  .i.e.  motors  showed  a  perfect  record.  A 
large  percentage  ot  the  failures  originated  in  the  commuta- 
tors; where  the  breakdown  did  not  actually  occm-  at  ttos 
point  the  commutator  had  to  be  at  least  repaired.  In  addition 
to  such  repaii'S  or  renewals  about  40  per  cent,  of  the  arma- 
tures had  to  be  rewound.  In  repairing  the  27  annatuxes  that 
failed  about  432  hours  were  spent,  involving  a  total  cost  of 
about  $475,  of  whiich  $2(50  was  for  labour  and  $215  for 
material.  .4t  this  rate  the  annual  expense  would  be  $1,140. 
The  forgoing  maintenance  cost  is  based  on  27  failures  in  one 
group  of  motors  in  five  months.  However,  in  that  same 
(leriod  there  were  65  total  motor  faUm'es  in  that  shop  and 
432  machine-tool  motor  failures  in  the  entire  plant.  The 
constant-speed  motor  failures  could  be  reduced  to  a  neghgible 
quantity  by  using  only  A.C.  motors  for  that  sei-vioe.  Such  a 
change  should  reduce  the  complete  motor  failures  and  the 
total  motor  maintenance  expense  by  40  per  cent. — Electrical 
World. 


Electric  Vehicle  Trials.~We  learn  that  the  Electric 

Vehicle  Section  ot  the  Societv  of  Motor  Mannfaotarers  and  Traders 
is  considering  the  question  of  organising  a  series  of  trials  of 
electric  motor  vehicles. 

Faraday  House  Old  Students'  Association. — The  annual 

dinners  of  this  Association  will  be  resumed  at  the  Holborn 
Restaurant  on  Fiiday,  June  20th.  with  the  president — Colonel 
Hubert  C.  Sparks.  C.M.G.,  D.S.O.,  lU.C,  Croix  de  Guerre— in  the 
chair.  Tickets  for  the  dinner  are  lOs.  6d.  each,  exclusive  of  wine. 
This  is  the  first  dinner  since  1H14,  and  in  view  of  the  presence  in 
this  country  of  a  number  of  old  students  from  abroad,  who  have 
been  serving  with  the  Forces,  a  large  attendance  is  anticipated,  and 
early  application  for  tickets  is  desirable. 

Belgian   Engineers    Ostracise   the    Enemy.— At   their 

first  mteting  since  the  outbreak  of  the  war,  held  on  January  10th, 
the  members  of  the  Societe  Beige  des  Electriciens  took  the  oppor- 
tunity of  refuting  seriatim  the  lying  assertions  of  the  famous 
manifesto  of  the  y3  German  professors  as  to  the  authors  and  causes 
of  the  war.  They  emphasised  their  refutation  by  announcing  their 
permanent  severance  of  all  scientific  relations  with  Germans  and 
their  allies,  and  suppressing  all  exchanges  of  scientific  paiiers  and 
reviews. 

Wirelessly-Directed  Aircraft. — The  statement  made  by 

Mr.  Baker,  the  American  Secretary  for  War.  that  a  device  had  been 
invented  in  the  U.S.,  whereby  an  aeroplane  could,  without  a  pilot, 
be  made  to  travel  100  miles  and  alight  near  any  assigned  spot  was 
followed,  according  to  the  EiuiiNepr.  by  a  report  from  France  that 
u  ground-controlled  aeroplane  had  actuaily  flown  over  a  prescribed 
course  exceeding  110  miles  in  length,  and  had  been  landed  when 
required  in  a  certain  aerodrome. 

Educational. — Merthyi;. — Mr.    S.  Berry  has  presented 

£20.000  to  the  Merthyr  Education  Authority  for  the  foundation  ot 
a  technical  school.  An  endowment  fund  is  being  raised,  towards 
which  Messrs.  Guest,  Keen  &  Xettlefolds.  Ltd..  have  contributed 
C  12.000,  and  the  total  subscriptions  amount  to  fi2.').000. 

Organising    Kinema   Operators. — A  meeting   of   kine- 

matograpVi  ojjerator,.;  was  held  on  Sunday  last,  at  which  Mr.  W.  J. 
Webb,  London  District  .Secretary  of  the  E  T.TJ.  (who  has  recently 
lost  his  only  son  in  Mesopotamia),  stated  that  a  strong  Committee 
h.od  been  formed  to  draw  up  working  proposals  for  the  industry, 
and  the  London  District  Committee  of  the  E.T.U.  had  instructed 
him  to  invite  all  the  owners  of  kinema  theatres  in  the  district  to  a 
joint  conference  to  discuss  the  proposals.  Mr.  J.  F.  Wyatt,  presi- 
ilent  of  the  newly-formed  London  Central  Operators'  Branch  ol' 
the  E.T.U..  advocated  organisation  to  secure  a  living  wage,  and 
stated  that  branches  had  been  started  at  several  provincial  centres. 
The  proposals  include  the  establishment  of  a  uniform  scale  of 
wages  .aud  working  conditions,  a  system  ot  training,  and  an 
employment  exchange  for  operators. 

Engineering  Golfing  Society.— The  Engineering  Grolting 

Society  held  its  first  meeting  since  the  spring  of  1914,  at  Walton 
Heatli,  on  the  20th  mst. 

Forty-eight  members  actually  took  ])art  in  the  play,  the  Senior 
Division  playing  a  medal  round  in  the  morning  over  the  old  course 
and  a  bogey  round  in  the  alternoon  on  the  new  course.  The 
.lunior  Division  tackled  the  courses  in  the  reverse  order.  Fine 
weather  prevailed,  and  a  most  enjoyable  day  was  spent. 

The  President's  Challenge  Cup  tSenior  Division)  was  won  by 
Mr.  J.  \V.  Towle.  after  a  tie  with  Mr.  Walter  Phillips  at  89  net, 
and  the  Wilson  Challenge  Cup  (Junior  Division)  by  Mr.  A.  P. 
Livesey,  after  a  tie  with  Mr.  W.  W.  Hughes  at  93  net.  The  Scratch 
Prize  was  won  by  Mr.  C.  R.  D.  Pritchett  with  a  score  of  91. 

In  the  Bogey  Competitions  the  first  prize  in  the  Senior  Division 
fell  to  Mr.  F.  Wood  (2  down)  and  the  second  prize  to  Mr.  J.  H. 
Greathead  (4  down).  In  the  Junior  Division,  Mr.  B.  J.  Hall  took 
first  prize  an<l  Jlr.  D.  T.  Powell  the  second,  after  a  tie  at  3  down. 

Electricity    in    Mining. — Electricity    is  to  be   used  in 

prospecting  for  gold  in  the  Carngham  District,  Victoria,  Australia. 
The  basis  of  its  application  is  the  greater  conductivity  of  a  mineral 
reef  as  compared  with  ordinary  country.  Two  electrical  terminals 
are  place<l  on  the  surface  at  some  distance  apart  on  a  spot  where  a 
reef  is  likely  to  exist.  If  the  current  instead  of  flowing  uninter- 
ruptedly from  pole  to  pole  is  deflected,  the  intervening  ground  is 
tested  more  closely  by  means  of  a  galvanometer  and  the  position 
of  the  disturbing  medium  located.  The  country  is  then  explored 
with  a  prospecting  shaft. 

Empire's  Resources  Exhibition. — It  is  proposed  to  hold 

an  exhibition  of  manufactures  and  produce  of  the  British  Empire. 
The  suggestion  was  unanimously  supported  at  a  representative 
gathering  called  by  the  British  Empire  League,  at  the  British 
Empire  Club,  this  week. 

Coal  for  Industrial  and  Domestic  Use. — In  reply  to  a 

question  in  the  House  of  Commons.  Sir  Auckland  Geddes,  Minister 
of  Reconstruction,  said  he  feared  it  would  be  necessary  either  to 
reduce  the  supply  of  coal  to  industry  and  for  domestic  use,  or  to 
limit  even  more  strictly  than  at  present  the  amount  allowed  to  be 
exported.  It  was  not  possible  to  give  a  more  definite  answer  until 
the  effect  of  the  reduced  hours  of  working  upon  output  was  known; 
The  output  of  coal  per  person  employed  continued  to  show  a 
decrease  without  any  shortening  of  the  hours  of  working. 

London  Traffic. — As  a  result  of  a  deputation  of  London 

M.P.'s  to  the  Local  Government  Board,  tjn  Monday.  Dr.  Addison 
stated  that  the  present  condition  of  things  was  deplorable,  and  that 
he  would  recommend  his  colleagues  to  appoint  a  Select  Committee 
to  inquire  into  the  matter  of  traffic  congestion. 


604 


THE    ELECTRICAL    REVIEW.       [voi.  «*.  Ko.  3,i65.  >ur  s»,  i9i». 


OUR   PERSONAL   COLUMN. 

Tht  SdUort  tnviU  electric»i  ntftiu«r$,  w/ttther  c<mnecUd  kUK  tht 
ttchnicai  or  tht  cvnimercial  rule  v)  tlu  yrujeentfn  and  Indutiry, 
alto  eleilric  tramway  and  raitway  officialt,  to  keep  readtrs  oj  tht 
El^CTBlCAli  &KTlii:w  voued  at  to  thmr  moremtntt. 


Central  Station  and  Tramway  Officials.— Stafford  Cor- 
poraiiun  ElecuiLity  C'oiiiiiiutee  Las  recoiuiuenUed  that  the 
salary  of  the  elettncal  engiueer  be  incieased  liom  £^7  lUs. 
per  auuuuj  to  iool),  luclusive  of  war  allowauces. 

Morecaaibe  l.U.  has  appuinted  Mr.  Josu'ii  bovcE,  electrical 
engiueer  aud  destructor  manager  of  the  borough  of  Todaior- 
deu,  borough  eJecincai  engiueer  at  ±'250  per  annum.  Ihere 
were  four  applicants  for   tbe  position. 

Stoke  Newiuglon  B.C.  Electric  Lighting  Committee  re- 
ports that  Mr.  Hann  has  returned  from  foreign  service  and 
resumed  hds  duties  as  borough  electrical  engiueer. 

We  are  informed  that  Mr.  L.  C.  Bellamv  was  traffic 
manager,  not  manager,  of  the  Rangoon  Tramway  &  Supply 
Co.,  Ltd.,  as  stated  in  our  last  issue. 

General. — The  marriage  was  celebrated  on  the  15th  inst. 
at  the  Eccles  Parish  Church,  between  Major  F.  VV.  Clahk, 
M.C.,  late  ii.E.,  and  Miss  Freda  Matthews,  only  daughter  ■ji 
Mr.  and  Mrs.  Matthews,  of  Eccles.  Prior  to  the  outbreak  of 
hostilities,  Major  Clark  was  connected  with  Messrs.  Mather 
and  Piatt,  Ltd.  In  August,  iyi4,  he  enlisted  in  the  Man- 
chester Pals,  and  was  commissioned  into  the  Koyal  Engineers 
in  June,  19J5,  being  appointed  to  a  held  company  raised  at 
Doncaster,  of  which  town  his  father,  Mr.  \V.  Clark,  J.l'., 
was  Mayor  in  iyi2.  Major  Clark  went  to  France  in  May, 
1916^  where  be  saw  continuous  active  service  until  demobilised 
in  February  this  year.  lie  was  appointed  to  tbe  command 
of  the  iiOth  Field  Company  in  September,  1917,  was  men- 
tioneJ  in  dispatches,  and  received  the  Military  Cross.  Upon 
returning  to  civil  life  he  joined  Messrs.  Ward  &  GoKlstone, 
of  Manchester.  The  bride  is  the  daughter  of  Mr.  F.  J.  Q. 
Matthews,  electrical  engineer  to  the  Vulcan  Boiler  &  General 
Insurance  Co.,  Ltd.,  of  Manchester. 

Prof.  C.  A.  MiiJUi.ETON  Smith,  of  the  University  of  Hong- 
Kong,  expects  to  reach  England  early  in  June. 

Mr.  VV.  H.  Smedlf.v,  audit  accountant  to  the  Aldershot  Gas, 
Water  &  District  Lighting  Co.,  has  been  appointed  costs 
accountant  and  assistant  secretary  to  the  Low  Temperatare 
Carl  ouijation  Co.,  Ltd. 

The  Tunes  states  that  Mr.  Georoe  Morga.v,  C.B.E.,  I.S.O., 
late  Controller  of  the  Post  Office  Stores  Department,  has 
received  the  King's  permission  to  wear  the  Cross  of  Chevalier 
of  the  Order  ol  Leopold. 

Mr.  E.  E.  Sharp,  A.IVI.I.B.E.,  who  has  been  demobilised, 
is  suortly  relinquishing  his  connection  with  Messrs.  Chamber- 
lain &  Hookham,  but  will  retain  bis  interest  in  Venner  Time 
Switches,  Ltd.  lie  is  also  engaging  in  a  new  business,  of 
which  part'rvlars  will  be  given  later  on. 

Capt.  H.  NiMMO  assumed  duty  on  April  Sth,  1919,  as  Dis- 
trict Educational  Officer  for  the  "A. D. M.S.,  Woolwich  district, 
under  the  Army  educational  scheme. 

Mr.  Thos.  D.  KiuKLA.ND,  of  Broiighty  Ferry,  who  has  been 
demobilised,  has  been  appointed  to  succeed  Mr.  Andrew 
Henderson  as  manager  of  the  Stirling  and  Bridge  of  Allan 
Tramways  Co. 

Mr.  H.  G.  Fraser,  chief  electrical  engineer  of  the  Fife  Coal 
Co.,  Leven,  was  entertained  by  the  managerial  head  office 
staff  of  the  company,  and  presented  with  a  wallet  of  Treasury 
notes  and  a  case  of  pipes,  together  with  a  case  of  spoons  and 
engar  tongs  for  Mrs.  Fraser,  on  the  occasion  of  bis  leaving  to 
take  np  the  position  of  Glasgow  agent  for  the  firm  of  Messrs. 
Fraser  &  Chalmers. 

Mj-.  H.  F.  1'hillip3,  of  Messrs.  H.  Fentum  Phillips  &  Co., 
electrical  engineers,  of  36.  High  Street,  has  been  elected  a 
vice-president  of  the  Guildford  Chamber  of  Trade. 

The  impending  retirement  of  Prof.  Gisbfrt  Kapp,  of  the 
electrical  engineering  department  of  the  University  of  Bir- 
mingham, is  announced. 

Capt.  S.  Boys,  D.S.O..  who  enlisted  in  the  early  days  of 
the  war,  has  relinquished  his  commission,  being  permanently 
unfit,  the  result  of  wounds  received  in  action.  He  has  now 
returned  to  the  Edison  Swan  Electric  Co..  Ltd..  to  take  up 
the  position  of  district  manager  at  its  Sheffield  df<pot. 

Capt.  J.  N.  Stephens,  manager  of  wiring  supplies  sales  for 
the  British  Thomson-Houston  Co.,  has  retnnied  to  Mazda 
House  after  having  served  for  three  years  with  the  forces.- 

On  May  2nd  a  gold  watch  was  presented  tn  Mr.  E.  W. 
Hills  by  the  staff  of  the  Edison  Swan  Electric  Co.,  Ltd.,  on 
his  leaving,  after  24  years'  service,  to  join  the  Yorkshire 
Incandescent  Electric  Lamn  Co..  Ltd.,  as  works  manager. 

Mr.  R.  AiN-swoRTH,  M.I.E.E.,  for  manv  years  chief 
electrical  engineer  to  Messr=.  P.  R.  Jnrkson  1'  Co..  Ltd..  Man- 

^"-t.»r.  has  taken  over  the  managing  directorship  of  the 
Manchester  Armnture  Repair  Co.,  Ltd..  Ford  Lane.  Pendleton, 
Manchester.  Th's  bn^'ness  was  p=fih]i?hed  in  1906  by  the 
late  Lieut.  G.  H.  Wilson.  A.M.LE.E..  who  unfortunatelv 
died  recently  whilst  on  active  service  in  East  Africa.  A  limited 
company  hns  been  fori^ed.  ptI  Mr  Ain'worth  has  joined  in- 
terests with  the  late  Mr.   Wilson's  family. 

Mr.  Chahles  Gordon  Grd.n'dt,  engineer  with  the  Electro- 
Metals  Co..  London,  who  has  carried  out  many  important 
contracts  for  electric  furnaces  in  various  parts  of  the  cotm- 
try,  wae  married  on  Monday  last  to  Miss  Monica  Dromffoole, 


■scond  daughter  of  Mr.  Alfred  Dromgoole,  St.  HelenB,  wkw 
u  w«il  kuowu  lu  that  towu  tor  U«r  exertions  on  behalf  p( 
local  cUUiiiiBa,  uud  popular  with  uil  Becliuns  ot  the  towue- 
people.  Mr.  Gruudy  la  tue  eioest  sou  ol  Mr.  Jus.  Uiuuuy, 
bt.  a«leui.  Aiiei  in«  huuejmoou  Mr.  and  Mrs.  Uruauy  wjji 
laiie  up  ttieir  lesideuce  ut  iViaucUester. 

ling. -Gen.  E.  H.  Hills,  C.M.G.,  u.S.O.,  F.E.S.,  and  Major- 
Geuei'al  A.  J.  ut;  LoibiMbUE,  C.B.,  C.S.L,  CLK.,  have 
entered  into  partnership  as  cousultiug  engineers,  with  the 
style  of  Hills  li:  de  Lotbiniere,  speciausmg  lu  the  departments 
ol  hydro-electuc  generation  auu  trausmission,  water  supply, 
and  diamage.  Brig. -Gen.  Hills  will  coutnuute  specialist  scieu- 
tihc  knowledge  to  the  paitueisbip,  wliue  Major-Gen.  de  Lot- 
biniere has  had  iiU  years'  experience  ol  civil  eugineeiiug  in 
India,  paiticularly  in  conueciiou  with  water-power  schemes. 
He  was  successively  chiet  engineer  to  Mysore,  Cashmere,  aud 
Bengal  betore  serving  in  the  war,  and  cairied  out  the  Cauvery 
Falls  scheme  some  -20  years  ago.  He  was  subsequently  res- 
ponsible lor  the  Jhelum  scheme  in  Cashmere.  Pending  the 
completion  ot  office  arrangements.  Brig. -Gen.  Hills  is  deahng 
with  inquiries  at  1,  Campden  Hill,  \\ .  8. 

Mr.  \VM.  T.  TallEiNT-Bateman  has  resigned  his  position  of 
chief  switchgear  engineer  to  the  British  Westinghouse  Co., 
aud  is  taking  up  the  position  of  works  manager  to  Messrs, 
Dorman  &  Smith,  electrical  engineers,  of  Sallord.  Upon  leav- 
ing the  \\  estinghouse  Co.,  alter  a  period  of  iti  years'  service, 
he  was  presented,  on  behalf  of  the  stall,  by  Mr.  J.  S.  Peek, 
chief  electrical  engiueer  of  the  company,  with  a  pair  of  very 
handsome  silver  three-branch  candelabra. 

Roll  of  Honour.— Private  J.  Shei.merdine,  M.M.,  9th  Man- 
chester Uegt.,  reported  missing  a  year  ago,  is  now  officially 
presumed  to  have  been  killed.  He  was  formerly  employed 
at  the  Ashton-under-Lyme  Corporation  Electricity  Works. 

■Will.— The  late  Prof,  Geo.  Carey  Foster,  F.R.S.,  of  Univer- 
sity College,  London,  left  iGti,155  gross. 


NEW     COMPANIES     REGISTERED. 


-Private   company. 

(CO.OUU   (jrel.).      '1  o    lake 
ed    on   by   a   company    of 


rters,    tool 


John    Birch   &    Co.,    Ltd.    (155,064). 

Regisceicd  May  12th.  Capital  £i40,00«  in  fl  shar. 
over  the  business  of  merchants  and  eniiinecrs  Carrie 
same  name  (incorporated  181JJ),  and  to  carry  on  the 
engineers,  contractors,  iron  and  brass  founders,  steel 
metallurgical  and  manufacturing  chemists,  electric 
rolling  stock,  &c.  1  he  subscribers  (each  with  one  share)  are  :  C.  Redder  and 
F.  .\.  Kossiter,  both  solicitors,  of  35,  Coleman  Street,  t.C.  Three  of  the 
first  directors  are  to  be  nominateij  by  the  liquidator  of  the.  old  company  (as 
representing  holders  of  ordinary  shares  numbered  1  to  4a,00U),  and  two 
are  to  be  nominated  bv  the  holders  of  ordinary  shares  numbered  40,001  to 
90,000.  Directors'  qualification,  £oOO.  No  enemy  subject  may  be  a  director, 
and  three-fourths  of  the  board,  including  the  chairman,  must  at  all  tim^  lie 
British    subjects,    resident   in    the    United    Kingdom. 

■Victor   Plating    Co.,    Ltd.    (155,050).— Private  company. 

Registered  May  10th.  Capital  faOO  in  £1  shares.  Agreement  with  Frederick 
Walker,  and  to  carry  on  the  business  of  electroplate  depo-^itors,  inechanical 
and  electrical  eni;ineers,  &c.  The  subscribers  (each  with  one  share)  are: 
Frederick  Walker,  lj6,  Victoria  Road,  Aston,  electro  plate  diposilor;  \V. 
Lowe.  112.  Wilton  Street,  Lozells,  Hinningham,  electro  plate  depositor; 
\V.  H.  Young,  115,  Church  Street,  Lozells.  IJirminghaiTi.  ekctro  plate  de- 
positor. Table  *'  A  "  mainly  applies.  Solicitor  :  T.  W.  Pickup,  23.  Colmore 
Row.    Birmingham. 

Albert  Uroves  &  Co.,  Ltd.   (155,121). — Private  company. 

Registered  May  Uih.  Capital  £5,000  in  £1  shares.  To  acquire  the  business 
of  kinematograph  outfitters  and  electricians  carried  on  by  A.  Groves  St 
Queen  Victoria  Street,  Leeds.  The  subscribers  (each  with  one  share)  are: 
A.  Groves.  5,  Graveley  Court,  Woodliouse  Street,  L^eds,  kinematograph  out- 
fitter; C.  Lishman,  Ridge  View  Terrace,  Leeds,  picture  palace  proprietor; 
F.  Lishman,  19,  Inglewood  Terrace,  Leeds,  electrical  engineer.  Director!: 
A.  Groves,  C.  Lishman  and  F.  Lishman.  Registered  oftice  :  4,  Christopher 
Road,    Woodhoase    Street,    Leedi. 

S.  Hinchcliffe,  Ltd.  (155,077). — Private  company.  Re- 
gistered May  12lli.  Capital  f.'i.OOO  in  £1  shares.  To  acquire  the  business 
of  electrical  engineers  carri-d  on  by  S,  Hinchcliffe  at  Balfour  Street,  Oldham. 
The  subscribers  (each  with  one  share)  arc :  S.  Hinchcliffe,  Balfour  Street, 
Oldham,  electrical  engineer;  A.  E.  Hibberl,  267,  Frederick  Street,  Oldham, 
manager  of  cotton  mill.  First  directors  :  S.  Hinchcliffe  and  A.  E.  Hibbert. 
Registered    ofiice :    69,    Mumps,    Oldham. 

Bale  &  Hardy,  Ltd.  ( 155,123).— Private  company.  Re- 
gistered May  14th.  Capital  £20,OUO  in  8,000  7  per  cent,  preference  shares  ol 
£1  each,  10,500  10  per  cent,  ordinary  shares  of  £1  each  and  30,000  deferred 
sh;ires  of  Is.  Patentees  and  Government  contractors,  electrici;ins,  niech:inical 
and  general  engineers,  &c.  The  subscribers  (each  with  one  ord.  sh;ire)  are : 
J.  U'.  Tully,  J.l.  Victoria  Street.  Westminster,  S.W.I,  engineer;  O.  E.  Yeo. 
Dacre  ITou^e,  .Arundel  Street,  W.C,  engin'-er.  First  directors  to  U.  appointed 
by  the  subscribers  Solicitors :  Bruce,  Millan  &  Co.,  Pomeroy  House,  28a, 
Uasinghall    Street,    E.C.2. 

Ballynahinch  Electric  Light  &  Power  Co.,  I.td.  (4,704).— 

Private  company.  Registered  i\l..>  Tih.  Capil:il  £5,000  in  £10  shares.  To 
carry  on  the  business  indicated  bv  the  title.  The  subscribers  (e.ich  with  one 
share)  are:  E.  T.  Wallace,  Balhnahinch.  Co  Down,  m^rch:mt;  H.  H. 
.McAllister,  Ballynahinch,  Co.  Down,  merchant;  J.  A.  Thompson,  Ballyna- 
hinch, Co.  Down,  bank  man:iBer;  F.  E.  .Murray,  Uallvn:.hinch,  Co.  Down, 
merchant;  J.  W:ill;er.  Il:illvn.ihiich,  Co.  Down,  chemist'.  Ihe  first  directors 
are  not    named.     Registered  oIKce  :   High    Street,    Ballynahinch. 

John  Robertson  (Belfast),  Ltd.  (4,702).— Private  com- 
pany. Registered  in  Dublin  .May  7ih.  Capital  £2.000  in  £1  shares.  Expert 
magneto  repairers  ;ind  adjusters.  The  subscribers  (each  with  one  share)  are :' 
_J.  Robertson,  42.  Berry  Street.  Belf:ist.  electrical  engineer;  Mrs.  M.  Robert, 
son,  34,  Delaware  Street.  Belfast.  First  director:  J.  Robertson.  Registered 
office  :  42.    Berry   Street,   Belfast. 

N'orrington  &  Landon,  Ltd.  (155,177). — Private  company. 

Registered  .May  15th.  Capital  £5,000  in  £1  shares.  Electrical,  mechanical, 
and  general  engineers,  !i:c.  First  directors:  G.  F.  Norrington.  13,  Fulshaw 
-Avenue,  Wilmslow,  Cheshire,  electrical  engineer,  end  W.  de  M.  Landon 
Green  Bank,  W.  Timperley,  Cheshire,  electrical  engineer.  Solicitor 
Edgar,    20,   Booth    Street,    Manchesur. 
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CITY     NOTES. 


Mr.  A.  L.  Ormrod  presided  at  the  annual 
W.  T.  Glover  meeting,  held  at  TralTord  Park,  on  May 
&  Co.,  Ltd.  12th.  He  referred  briefly  to  the  figures 
given  in  the  report,  and  said  that  the  re- 
port and  balance  sheet  were  sufficient  evidence  of  the  con- 
servative mariner  in  which  the  board  had  dealt  with  the 
accounts,  and  the  satisfactory  condition  of  the  business.  The 
adoption  of  the  report  was  seconded  by  Mr.  E.  Claremont, 
and  carried.  The  Chainnan  then  moved  a  resolution  aa  fol- 
lows: — "That  this  meeting  approves  the  action  of  Mr.  A.  L. 
Ormrod  in  entering  into  the  agreement  with  Messrs.  Vickers, 
Ltd.,  and  pledges  its  support  to  the  objects  defined  therein." 
This  was  seconded  by  Mr.  L.  B.  Atkinson  and  carried  unani- 
mously. In  his  speech  relating  to  the  resolution,  the  chair- 
man made  a  full  explanation  of  the  action  of  the  board  and 
himself.  He  had  been  associated  with  the  company  as  a 
director  since  1902,  and  had  seen  it  gradually,  but  surely, 
emerge  from  a  condition  of  chaos  to  one  of  prosperity  and 
strength.  He  and  Mr.  Cooper  took  a  strong  hand  in  its 
reorganisation  and  finance,  and  with  the  co-operation  of  the 
other  directors  prevented  the  loss  of  the  shajeholders'  money, 
which  at  one  time  appeared  almost  inevitable.  He  could  not 
have  had  a  better  conn-ade  than  Mr.  Claremont,  the  manag- 
mg  director,  who  was  a  master  of  organisation  and  detail, 
and  possessed  of  all  those  qualities  requisite  to  the  manhge- 
ment  of  an  electrical  engineering  works.  There  might  be 
bigger  companies,  and  companies  in  the  same  line  of  busi- 
ness which  had  made  bigger  profits,  and,  indeed,  this  com- 
pany might  have  made  bigger  profits,  but  no  profit  in 
Glovers  had  ever  been  made  at  the  expense  of  its  reputation 
or  its  goods.  He  could  truly  congratulate  Vickers  on  the 
bargain  that  they  had  made,  and  on  their  prospects  of  con- 
trolling this  firm.  There  was  no  goodwill  in  the  price  agreed, 
and,  indeed,  over  the  equivalent  cash  value  of  the  shares 
offered  in  exchange  for  Glovers  there  was  a  considerable 
surplus  of  assets.  Although  the  shareholding  interest  might 
change,  the  flag  of  Glovers  in  any  event  would  remain  flying. 
The  entity  continued  and  the  management  remained.  As 
to  the  deal  in  detail,  they  were  approached  oid  the  Westing- 
house  Co.  by  the  Metropolitan  Carriage,  Wagon  &  Finance 
Co.,  which  had  the  controlling  interest  in  the  former  on 
behalf  of  Vickers,  Ltd.,  which  was  now  the  controlling  factor 
of  the  lot.  The  Westinghouse  Co.  knew  Glovers  well.  For  many 
years  the  two  firms  had  had  business  relations  with  one  an- 
other. The  Westinghouse  Co.  was  in  a  position  to  appreciate 
the  value  of  Glovers'  work  and  management.  Although  tbi^ 
magnitude  of  its  business  and  its  transactions  far  exceedod 
Glovers',  the  career  of  the  Westinghouse  had  been  chequered, 
and  it  had  undergone  what,  by  the  grace  of  God  or  the  co- 
operation of  their  directors,  they  had  avoided,  viz.,  recon- 
.struction.  At  an  early  stage  he  stated  to  the  Westinghouse 
I'o.  that  it  must  immediately  realise  it  was  not  approaching 
:i  concern  that  had  necessity  or  motive  for  .seUing,  that  a 
i'lelude  to  any  serious  conversation  on   such  a  matter  must 

•  a  frank  recognition  of  the  value  of  the  company's  assets, 
id  the  only  figure  at  which  any  negotiation  could  be  opened 
ust  be  a  liberal  one,  and  not  one  based  on  the  dividends 

hat  had  been  paid.  From  the  beginning  their  relations  in 
<<uch  discussions  had  been  cordial  and  frank.  At  a  later 
^tage  of  the  negotiations  the  representative  directors  of  the 
Metropolitan  Carriage,  Wagon  &  Finance  Co.  appeared  on 
t^he  scene,  and  they  advanced  a  proposition  materially  below 
fhe  one  ultimately  agreed  with  regard  to  the  ordinary  shares 

nid  with  a  suggestion  that  the  preference  shareholders  might, 

•  given  an  equivalent  rate  to  that  which  they  were  now 
eceiving.  in  some  form  of  5   per  cent,   preference   shares  of 

Vickers,  Ltd.,  but  when  he  looked  up  the  value  of  Vickers 
•T  per  cents,  he  discovered  they  were  non-cumulative  pre- 
ference shares,  and  their  then  value  in  the  Stock  Exchange 
List  was  below  that  of  Glovers.  Personally,  he  saw  no 
particular  rea-son  why  Vickers  should  have  desired  to  acquire 
the  preference  shares  and  not  have  been  content  with  the 
control  of  the  ordinary  shares.  He  bad,  however,  no  hesita- 
tion in  advising  the  preference  shareholders  to  accept  the 
cash  offer  of  17s.  6d.  for  a  5  per  cent,  preference  share_.  The 
opportunities  in  these  days  were  many  and  good  of  reinvest-, 
ing  the  money  on  a  much  better  basis,  and  even  upon  a 
better  preference  share,  reckoned  by  the  usu-il  standards. 
The  normal  rate  of  a  preference  share  of  the  highest  indus- 
trial class  to-day  was  possibly  as  low  as  6  per  cent.,  and  ran 
to  71  per  cent.,  and  at  the  price  which  Vickers  were  pre- 
pared to  pay  the  preference  shareholders,  or  such  of  them 
as  might  accept  the  offer  subiect  to  the  other  conditions,  the 
shares  would  only  yield  to  them  £5  l-ls.  Very  many  of  the 
company's  preference  shareholders  were  also  ordinary  share- 
holders. In  any  event  87}  per  cent,  for  a  5  per  cent,  pre- 
ference securitv  which  had  a  substantial  amount  of  deben- 
ture stock  in  front  of  it  was  a  big  price.  After  all,  it  was 
not  a  Government  security,  and  at  such  a  fitrure  it  was 
Jtpproachinc  that  parity.  Satisfactory  as  was  the  balance- 
^heet  before  them,  the  financial  position  of  Glovers  to-day 
""vs  materially  difTerent  to  that  at  th©  date  of  the  balanoe- 


eheet.  There  was  at  the  moment  a  substantial  overdraft  of 
over  ^40,000.  The  debentures  were  becoming  due,  and  their 
reissue  or  replacement  would  have  to  be  speedily  provided 
for.  Then  their  large  investment  in  the  Trafford  Power 
and  Light  Supply  Co.,  Ltd.,  although  sold  to  the  Stretford 
District  Council,  was  only  sold  subject  to  Parliamentary 
sanction,  which  had  not  yet  been  granted,  and,  indeed, 
might  not  be.  As  to  the  ordinary  shareholders,  the  best 
dividends  they  had  been  i-eceivtng— he  was  not  speaking  of 
earnings — had  been  7i  per  cent.,  including  the  bonus,  and 
Vickers  for  many  years  past  had  been  distributing  12}  per 
cent.,  free  of  tax  up  to  5s.  in  the  £.  In  other  words,  the 
best  total  dividend  for  a  year  which  Glovers'  ordinary  shaaie- 
holders  had  received  had  been  Is.  6d.,  less  tax,  when 
Vickers'  had  been  receiving  2s.  6d.,  after  the  tax  had  been 
paid  up  to  OS.  in  the  £.  What  Vickers'  earnings  recently 
had  been,  or  what  they  could  be  taken  to  be,  none  of  them 
knew,  because  the  company's  balance  sheets  had  yet  to  be 
issued  after  a  settlement  had  been  come  to  with  the  Gov- 
ernment ahthorities,  but  he  had  no  doubt  that  the  amount 
distributed  by  that  company  was  in  all  probability  far  belovr 
what  it  could  have  paid  had  its  board  wished  otherwise.  If 
a  shareholder  took  and  held  his  Vickers  shares,  in  exchange 
he  would  in  all  probability  receive  a  dividend  approximately 
24  times  more  than  he  had  been  getting  in  a  concern  similar 
to  that  which  he  had  parted  w-ith,  in  that  it  had  been 
paying  well  within  the  mark  of  its  earnings.  The  acquisition 
of  Glovers'  shares  by  Vickers  provided  an  increased  chance 
for  its  management  and  workpeople.  Vickers  had  behind  it 
wealth,  influence,  and  potentialities  of  orders.  Glovers  and 
all  highly  technical  businesses  in  this  country  were  faced  at 
the  present  moment  with  a  future  with  a  very  large  measure 
of  uncertainty.  It  was  also  faced  with  the  necessity  of 
going  out  for  foreign  business,  of  which  it  had  had  compara- 
tively little  in  the  past.  It  was  faced  with  the  necessity  of 
increased  expenditure  both  on  its  staff  and  on  its  develop- 
ment, and  the  possibilities  of  a  large  amount  of  further 
capital  expenditure  without  the  absolute  certainty  that  its 
holding  in  the  Trafford  Power  Co.  was  going  to  be  realised. 
\t  best  such  money  could  not  be  available  for  capital  ex- 
penditure or  other  purposes  for  some  time  to  come.  He 
knew  that  if  this  deal  should  not  go  through,  Vickers  were 
unlikely  to  bother  about  the  acquisition  of  any  other  cable 
manufacturing  company,  but  were  going  direct  into  the  cable 
business,  .so  that  all  other  cable  manufacturers  and  this  com- 
pany would  be  faced  with  a  most  formidable  competitor,  pos- 
sessed of  great  engineering,  electrical,  and  technical  knowledge, 
of  great  influence,  and  vast  resources.  Such  a  contingency 
could  not  fail  to  have  a  very  important  bearing  on  the  profitis 
that  might  be  earned  in  the  future  by  Glovers  and  similar 
concerns.  As  ordinary  shareholders  in  Glovers,  it  would  pay 
them  best  to  carry  out  this  arrangement,  and  he  had  no 
doubt  it  would  pay  Vickers  al.so.  Mr.  Ormrod  read  a  letter 
that  had  been  written  to  him  by  their  managing  director 
as  follows  : — 

A  (ew  months  ago  I  pointed  out  to  the  board  that  on  the  withdrawal  of 
Government  work  and  the  return  to  our  tiornial  business,  which  during  the 
war  had  been  entirely  neglected,  we  were  in  the  position  of  having  to  main- 
tain a  considerably  increased  output  in  order  to  cope  with  the  greatly  in- 
creased establishment  charges,  the  only  alt(*rnati\'e  being  to  reduce  the  est.-^b- 
lishment  charges  to  their  original  figure  which  was  obviouslv  quite  impractic- 
able owing  to  the  increase  in  values  in  all  directions.  I  pointed  out  that  all 
cable  companies  would  to  a  large  extent  bt  in  such  a  position,  and  that  there 
would  not  be  sufficient  home  trade  orders  to  meet  these  increased  outputs, 
and  thit  the  only  chance  of  obtaining  sufficient  work  was  from  the  foreign 
markets,  and  that  we  (Glovers)  had  little  or  no  foreign  connection,  and  it 
would  take  some  years  to  create  it,  and  accordinglv  the  only  means  by  which 
Glovers  could  obtain  sufficient  work  to  cover  their  establishment  charges 
would  be  bv  joining  hands  with  a  house  having  alreadv  foreign  representa- 
tion; and  I'said  the  ideal  would  be  for  such  a  house  tohave  such  a  demand 
for  cables  fur  its  own  purposes  as  to  absorb  the  whole  of  Glovers'  output. 
This  ideal  I  consider  has  been  reached  by  the  proposed  amalgamation  with 
Vickers,  Ltd.— in  fact,  it  would  be  difficult  to  suggest  an  amalgamation  with 
anvbo.lv   more  suit.ihle.     I   certainlv   know  of   none. 

When  the  circular  dated  April  30th  was  sent  out  he  had 
not  reached  the  formality  of  an  agreement  with  Vickers,  but 
the  agreement  had  since  been  signed.  He  recommended  the 
fulfilment  of  the  ■  agreement,  and  his  co-directors  were  at 
one  with  him.  The  completion  of  the  sale  was  to  take  place 
on  June  30th  next. 

The    nineteenth    annual    meeting     was 

British  'West=       held    on    Friday  'last    at    the    Connaught 
inj^house  Rooms,  Great  Queen  Street,  London,  Mr 

Electrics  -L  .\nnan  Bryce  in   the  chair.     In   propos- 

Manufacturing  ing  the  adoption  of  the  report,  the  chair- 
Co.,  Ltd.  man  said  that  since  the  end  of  December 
'  there  had  been  an  issue  of  one  millioi' 
ordinary  shars^s  of  £\  each,  which  had  been  subscribed  ami 
naid  for  in  cash  by  the  Metropolitan  Carriage,  Wagon  and 
Finance  Co.  and  its  nominees,  in  accordance  with  its  under 
taking.  The  additional  capital  was  required  to  provide  for 
various  needs  in  connection  with, the  expansion  of  the  bus! 
ness.  Holders  of  preference  shares  had  the  option  for  two 
years  of  converting  all  or  any  of  their  holdina  into  the  vev 
ordinary  shares,  and  as  stated  in  the'  recent  circular  th^ 
period  of  ontion  '■an  from  April  14th  last  till  .\pril 
i-ith,  ]n2L  The  item  for  "  sundry  creditors  and  credit 
balances  "  showed  a  dimfnution  of  nearly  £70  (W)  ns  com- 
pared with  last  year.  In  view  of  what  they  considered  ample 
provision  made  uniler  other  bends,  the  directors  hail  not 
thoutrht  it  necessary  this  year  to  add  to  general  reserve, 
especially  as  they  proposed  a'  large  addition  to  the  carry 
forward.  Dividend  at  8  per  cent,  took  nearly  £10,000  more 
than  last  vear.  and  the  carry  forward  vias  increased  to 
£77,000,  an"inc«»80.of  f  26,000  over  last  year,  bnt  BtiH  f  12,000 
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below  the  carry  fornard  at  December  31st,  1916.  .\b  the 
pscet*  profits  tax  whs  to  be  re<iuc«d  from  SO  to  40  per  cent, 
the  burden  under  that  head  would  be  lessened  in  the  cuiTent 
vear.  and  it  luijiht  be  hoped  that  tlie  reduction  was  the 
prelude  to  its  abolition.  It  was  disappointing  that  after  the 
late  Chancellor's  announcement  that  he  did  not  see  how  the 
tax  could  be  continual  after  the  war.  the  piys.'nt  ChancoUot 
should  excuse  its  continuance  by  the  .statement  that  ho  wa.s 
waiting  to  s*e  whether  a  scheme  for  a  graduated  tax  on  all 
trading  profits  could  be  devi.sed.  It  was  i>oiuteil  out  at  the 
time  of  its  original  imposition  that,  as  he  (the  chainnan) 
fdid  then,  the  tax  was  not  only  strangUng  enterprise,  but 
was  in  many  cases,  their  own  among  the  number,  radically 
unjust.  It  must  be  unjust  in  all  tates  such  a.s  theirs  where 
a  business  had  not  attained  full  development  before  the  war, 
because  it  did  not  alTe<t  other  concerns  doing  similar  busi- 
ness, which  had  at  that  time  already  attained  development. 
The  tax  tended  to  strangle  new  enterprises  becau.se  the  rate 
of  interest  allowed  was  inadequate  to  attract  capital.  Nuiiier- 
nus  ca5*>s  had  come  under  his. own  personal  obsen-ation  where 
for  that  reason  capital  refused  to  risk  investment  in  promis- 
ing ventures,  many  of  them  designed  to  sup])ly  the  place  of 
Commodities  formerly  imported  from  Germany,  and  which  in 
default  of  proftuction  here  Ormany  would,  by  hook  or  by 
crook,  again  manage  to  reintroduce  into  this  country.  Not 
onlv  did  the  tax  strangle  new  enten>rise,  but  it  swept  away 
that  portion  of  his  profits  wliich  a  prudent  manufacturer 
applied  to  the  development  of  his  business.  The  Gennan 
Government,  rei-ognising  that  danger,  abstained  till  almost 
the  end  of  the  w-ar  from  imposing  a  similar  tax,  with  the 
result  that  the  great  Gennan  eUx-trical  concerns,  the  Allge- 
meine.  Siemens,  and  Bergmann  were  enabled  to^  accumulate 
vast  fighting  funds  for  post-war  competition.  Nor  did  any 
of  the  other  belligerents  such  as  France  and  .\ustralia  and 
lately  India,  w-hich  imposed  an  excess  profits  tax,  carry  it 
lo  tie  same  extreme  as  our  Government  did. 

The  reduction  of  nearly  f 60,000  under  the  two  headings 
"  stock  and  completed  work  on  contracts  "  in  the  balance 
sheet  showed  that  the  rate  of  out-turn  and  shipment  had 
Keen  speeded  up.  The  gi'oss  profit  was  £o-2.000.  and  the 
net  profit  £58.000  larger  than  la.st  year,  enabling  them  to 
pav  not  onlv  a  larger  dividend,  but  to  increase  the  can-y 
forward.  About  prospects,  it  was  too  early  to  speak  with 
confidence.  Trade  was  still  hampered  in  various  w-ays  by 
political  uncertainties,  by  Govemment  resttictions.  by  diffi- 
i-uities  in  shipment,  and  in  obtaining  raw  materials,  and 
liy  labour  unrest.  The  conclusion  of  peace  should  improve 
the  position  in  many  respects,  notably  in  respect  of  political 
uncertainties  and  Government  restrictions,  though  the  latter 
would  die  hard,  but  the  return  to  nonnal  conditions  must 
hp  slow.  The  question  of  the  relations  of  labour  to  capital 
overshadowed  all  the  others,  but  he  beheved  that  their 
(  assandras  painted  the  picture  too  black.  There  were  wel- 
come signs  that  many  of  the  most  tru.sted  Labour  leaders 
reaUsed  the  cardinal  fact  that  the  prosperity  of  the  country 
depended  on  increased  output,  and  that  the  idea  on  which 
the  restriction  of  output  and  the  use  of  improved  machinery, 
namely,  that  there  was  only  a  fixed  amount  of  work  to  go 
round,  was  based,  wa*  n  fallacy.  The  truth,  of  course,  was 
that  the  greater  the  output  the  greater  was  the  amount  of 
work  to  go  round.  Tlie  larger  the  out]iut.  the  cheaper  wa.s 
the  cost  of  the  ai-ticle.  The  cheai>er  the  article,  the  larger 
its  consumption.  .\s  ilr.  Gompers  told  them  that  was 
thoroughly  understood  in  America,  where,  when  improved 
machinery  was  welcomed  by  the  workmen,  the  output  was 
twice  as  high,  wages  were  twice  as  high,  and  the  conditions 
nf  life  greatlv  better.  There  had.  indeed,  been  a  high  tariff, 
but  that  alone  could  not  explain  the  facts.  There  were  many 
sians  that  the  impoitance  of  the  human  side  of  -the  relations 
of  employer  to  employed  was  obtaining  increasifig  recogni- 
tion. It  was  more  and  more  felt  that  they  were  all  members 
of  one  body.  and.  indeed,  the  recognition  of  the  fj-uth  of 
that  Christian  axiom  was  the  main  hope  for  the  progi-ess  of 
civihsation.  not  only  in  national  but  international  relations. 
He  was  happy  to  say  in  that  connection  that  the  relations 
of  their  management  to  the  workmen  continued  to  l>e.  as 
they  had  .always  been,  excellent.  It  had  always  been  the 
endeavour  of  the  management  to  foresee  and  anticipate  the 
emergence  of  grievances,  and  the  establishment  a  few  years 
ago  of  a  works  committee  had  greatlv  heli->ed  in  the  prompt 
settlement  of  difBculties.  With  a  view  tc)  still  further  im- 
proving the  relations  with  the  emploves.  the.  Metropolitan 
Co.  had  set  aside  the  large  number  of  10O.00O  shares  for  sub- 
scription by  them,  and  facilities  would  be  given  by  way  of 
advance  on  ea.sy  terms  to  enable  the  .shares  to  be  taken  up. 
From  the  exnerience  in  past  years  of  increased  efficiencv 
obtained  by  the  grant  of  bonu.ses  to  members  of  the  staff, 
he  had  great  hope  that  advantage  might  be  largelv  taken  bv 
them  of  that  offer  of  shares  To  return  to  the  nrospects 
of  the  business,  he  sa'^  reason  to  think  that  in  their  par 
ticular  industrv,  and  in  their  particular  case,  there  was  no 
"ause  for  desoondenoy  As  he  said  several  years  ago.  the 
demand  for  electrical  products  was  likely  to  be  very  large 
in  an  era  of  general  reconstruction  Numerous  Government 
reports,  emnhasispd  only  this  week  b'^  the  introduction  of 
fresh  legislation,  dilated  upon  the  economv  mnninc  annuallv 
into  countless  millions  to  be  effected  by  the  development  of 
electrical  powe"  in  this  country  and  abroad;  especially  in 
the  countries  devastated  bv  war.  the  field  for  its  use  was 
;T:men.se...   But   competition    would   be  keen,    not  only    from 


Germany,  whose  productive  machinery,  developed  to  the 
highest  point  before  the  wax,  had  not  suffered  from  it,  but 
frc>ni  other  countries,  esiiecially  America,  which  alone  of  the 
belligerents  had  actually  made  pecuniary  gain,  and  that  to 
a  vast  omoiml,  out  of  the  war.  America  was  already  com- 
lieting  keenly  even  in  the  most  distant  markets,  and  only 
liy  low  cost  due  to  greater  output  could  Ki\gland  hope  to 
hold  her  own.  Individually  their  position  was  favourable. 
Their  association  with  the  Metropolitan  Co.  gave  them  great 
financial  and  selling  strength,  s-trcngth  which  had  been 
within  the  last  few  weeks  still  further  increased  iiy  the 
amalgamation  of  chat  company  with  the  world-wide  organisa- 
tion of  Messrs.  \'ickers.  The  new  capital  just  raised  would 
be  applied  to  the  extension  of  present  and  the  creation  of 
fresh  manufacturing  facilities,  as  well  as  to  the  development 
of  their  research  and  experimental  department.  As  they 
knew  for  some  time,  they  had  had  in  operation  a  sy.stem  of 
technical  instruction  which  had  obtained  the  conunendation 
of  the  Minister  of  Education,  and  was  serving  as  a  model  for 
similar  systems  in  other  factories.  They  hoped  thus  to 
secure  such  an  increase  of  technical  efficiency  as  would  enable 
them  to  face,  in  combination  with  financial  strength,  com- 
petition no  matter  whence  it  canje.  As  regarded  the  imme- 
diate future,  he  was  glad  to  say  that  the  amount  of  thefr 
orders  at  the  end  of  last  year  exceeded  by  ^500,000  those 
on  the  books  at  the  end  of  1917,  while  the  orders  received  in 
the  current  year  showed  a  gratifying  increase.  On  the 
whole,  he  looked  to  the  future  of  the  company  with  con- 
fidence, but  before  he  left  general  questions,  he  must  tell 
them  of  a  point  which  might  have  a  bearing  on  the  future. 
In  connection  with  the  transfer  of  control  from  America  to 
England  agreements  w^ere  entered  into  with  regard  to  divi- 
.sion  of  territories.  There  had  recently  been  negotiations  for 
a  revision  of  those  agreements,  with  the  object  of  giving 
them  greater  freedom  of  action.  One  of  the  conditions  of 
the  amended  arrangement — at  present  provisional  only— wa.s 
that  the  British  company  should  cease  to  use  the  name  of 
Westinghouse,  th^ir  friends  washing  to  confine  the  name  to 
themselves.  I'nder  present  circumstances  they  were  ready 
to  comply  with  their  wish,  because  they  were  satisfied  that 
the  British  company  was  strong  enough  to  be  independent 
of  any  adventitious  help  from  a  mere  personal  name.  The 
inimber  of  men  in  work  on  December  31st,  1918,  was  5.32S, 
and  of  women  1,76'2,  making  a  total  of  7,090.  Under  arrange- 
ments made  with  the  trade  unions  women  were  being  re- 
placed by  returning  men,  and  the  nmnber  of  women  em- 
]iloyed  on  the  10th  iust.  was  700,  as  compared  with  the  pre- 
war figure  of  520.  As  regarded  labour  co.st,  it  would  interest 
them  to  know  ttrnt  the  percentage  cost  of  male  labour  wa.<j 
in  1918  25  per  cent.,  and  of  female  labour  35  per  cent,  above 
the  same  costs  respectively  in  1917.  The  average  weekly 
earnings  of  male  and  female  labour,  including  that  of  hoys, 
girls,  and  men  on  shifts  in  1913  and  1918.  were  as  follows: 
1913,  males.  29s.  5d..  females,  r2s.  7d. ;  1918,  males,  61s.  6d., 
females.  37s. ;  .so  that  while  male  labour  had  risen  a  little 
over  "200  per  cent.,  female  labour  had  risen  300  per  cent. 
The  change  from  wai"  to  peace  conditions  was  proceeding 
by  degrees,  and  the  position  was  improving  day  by  day, 
though  it  was  .still  difficidt  to  get  skilled  men  to  certain 
trades,  which  prevented  their  employing  more  men  in  classes 
of  labour  where  the  supply  was  good.  Notwithstanding  the 
general  criticism  as  to  the  attitude  of  Labour,  they  as  a  firm 
had  very  little  to  complain  of.  They  had  been  greatly  aided 
in  that  rf-^pett  by  the  beneficial  action  of  the  works  com- 
mittee. One  happy  result  of  the  committee's  working  had 
been  the  diminution  of  accidents — there  was  only  one  fatal 
one  during  the  year — and  the  number  altogether  was  small. 
1  laving  referred  in  detail  to  the  educational  activities  of 
the  company  and  to  its  record  of  sen'ice  in  connection  with 
the  wvar  (mentioning  that  of  3.519  men  who  joined  the  Forces. 
•279  had  made  the  great  sacrifice),  he  concluded  by  referring 
^vith  i-egret  to  the  resignation  of  Mr.  Lincoln  Chandler,  the 
managing  director,  in  whose  place  Capt.  Hilton  had  been 
a.i)poiDted. 

Sir  Ernest  \.  HileV.  K.B.E.,  seconded  the  motion. 

Replying  to  Mr.  H.  W.  Birks.  the  Chairman  said  that  now 
the  excess  profits  tax  w-as  to  be  reduced  the  directors  would 
doubtless  be  able  to  add  a  larger  sum  to  reserve.  '^;ith  re- 
gard to  the  pioiKvsed  change  of  name,  it  was  not  their  seek- 
ing, but  the  agreement  with  the  Metropolitan  Co.  gave  them 
advantages  which  woidd  more  than  counterbalance  any 
disadvantages  that  might  result  from  the  company  changing 
its  name. 

The  report  was  adopted. 

The   annual   meeting   was  held   on    May 
.lohnson  &  l^th.    >[r.    W.   Claude   lohnson    mesiding. 

Phillips,  Ltd.  He  sairl  that  the  accounts  showed  a  fur- 
ther considerable  improvement.  Thn 
trading  profit  for  the  year,  after  charging  £13.96.5  for_raaiD 
tenance  of  buildings,  plant.  A-c  .  amounted  to  £80,276.  an 
increase  of  £10.000.  The  directors  had  thought  it  advisable 
to  'vrite  a  furt^her  £2. .500  off  patents,  which  reduced  tha* 
i+em  to  £2.500  ^nd  also  to  transfer  a  further  £10,000  to 
reser-^e  Bather  more  than  half  of  the  first  mort.cage  d«^ 
henture  stock  had  been  redeemed  and  paid  for  out  of  profits, 
ind  the  as^ts  of  the  company  now  exceeded  the  liahili 
ries  bv  £.332.987,  -which  showed  very  clearlv  that  the  business 
was  in  a  thoroughly  sound  position.  The  amount  of  work 
in  hand  was  very  large,  and  new  orders  continued  to  come 
ill    in    a    verv    sati»Tfartorr    manner.      They   included    a    large 
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percentage  of  foreign  and  colonial  demands,  which  was 
always  a  good  sign.  The  value  of  reseai'oh  work  was  univers- 
ally admitted.  Tbey  more  than  ever  reahsed  the  necessity 
for  developing  and  continuing  this  w'ork.  They  had  estab- 
lished a  laboratory  devoted  entirely  to  research  work  in 
electrical  and  physical  science.  .-Vlready  they  had  an  exten- 
sive prograinme,  which  was  likely  to  extend  over  some  years. 
The  first  fruits  of  this  new  development  they  hoped  to 
exploit  very  shortly.  They  were  confident  it  would  yield 
beneficial  results  to  the  company.  Proceeding  to  refer  to 
the  proposed  increase  of  capital  by  the  issue  of  175,000  new 
ordinary  shares,  he  said  it  was  the  intention  of  the  directors 
to  issue  the  new  capital  almost  at  once,  and  they  had  made 
arrangements  with  .t  well-known  issuing  house  to  purchase 
the  whole  of  the  17.5,000  share.s  from  them  at  a  premium. 
They  had  stipulated  that  existing  shareholders  who  were 
on  the  register  should  receive  preferential  treatment  in  allot- 
ment. He  might  say  that  for  some  years  past  the  board 
had  had  in  contemplation  an  issue  of  new  capital  in  one 
form  or  another  to  cope  with  the  continual  expansion  of  the 
business.  In  consequence  of  the  outbreak  of  w-ar,  however, 
the  project  had  to  be  po.stiwned.  As  a  result  the  dii-ectors 
had  felt  obhged  to  place  considerable  sums  annually  to 
reserve,  out  of  income,  in  order  to  provide  the  extra  capital 
needed  to  carry  on  the  business.  Sine©  the  formation  of 
the  company  m  19(t3.  fourteen  years  ago,  i695,.500  had  been 
eet  aside  out  of  the  profits  of  the  business  for  depreciation, 
while  during  the  same  period  over  .£95,000  had  been  expended 
(and  charged  against  profit  and  loss  accoimt)  for  the  repairs 
and  maintenance  of  the  property.  Further,  and  he  was 
sure  they  would  appreciate  the  importance  of  the  fact,  during 
those  fourteen  years  over  i6166,000  had  been  spent  on  new 
plant,  machinery,  and  buildings.  On  the  other  hand,  the 
only  increase  in  the  working  capital  of  the  business,  other 
tian  that  provided  by  the  reserves  he  had  mentioned,  had 
been  the  issue  in  1910  of  £'50,000  second  debentures.  Against 
this,  however,  a  sum  of  over  i680,000  had  been  spent  in  the. 
redemption  of  the  first  mortgage  stock  of  the  company.  But 
the  reasons  for  providing  more  capital  were  very  apparent 
also  from  other  items  in  the  balance  sheet.  Let  them  look  at 
the  item  of  creditors.  The  volume  of  trade  they  did  was 
so  great  that  they  had  been  forced  to  work  on  credit,  instead 
of  taking  fuU  advantage  of  the  usual  trade  discounts  allowed 
on  their  purchases.  If  he  added  that  during  the  current 
year  they  hoped  to  largely  increase  the  turnover,  it  would 
be  apparent  to  all  that  by  taking  advantage  of  those  trade 
discounts  alone  a  handsome  dividend  was  provided  on  the 
new  capital.  Then  they  would  be  able  to  buy  in  the  cheapest 
market  for  cash.  Another  point  of  equal  interest  wa.s  the 
fact  that  from  want  of  adequate  capital  they  had  hithert.') 
lo  husband  their  resources  most  carefully  so  as  to  provide 
the  necessary  funds  out  of  profits,  instead  of  distributing 
the  same  on  a  more  liberal  scale.  As  they  saw.  they  had 
accumulated  big  reserves.  He  might  say  they  were  genuine 
reserves.  They  were  going  to  put  up  additional  building.s 
at  once  and  equip  them  with  the  most  up-to-date  machinery 
to  enable  them  to  participate  to  the  fullest  extent  in  th<^ 
anticipated  increase  of  business.  Of  course,  there  were  manv 
unportant  manufactures  with  which  they  would  have  to  deal. 
Subsequently  a,  resolution  was  unanimously  agreed  to 
authorising  the  increa.se  of  capital  as  referred  to  by  the 
chainnan. 

.\t  the  annual  meeting  on  Monday,  Mr. 
Brush  E.  Garcke,  chairman,  said  that  the  gross 

Electrical  profit   on    trading    for  the   past   year    was 

F.ngineering       i'137.000,    compared    with   £S9,000   in    the 
Co.,  Ltd.  preceding    year,    an    increase    of    .£68,000. 

They  proposed  a  dividend  of  18  per  cent. 
nn  the  ordmary  sto<''k,  being  'i  per  cent,  per  annum  for  th<i 
fhree  years  of  the  war  period,  for  which  no  dividend  had 
l>een  paid.  They  would  thus  have  paid  dividends  averaging 
'''  per  cent,  per  annum  for  the  five  war  years.  The  capital 
■ind  the  assets  were  WTitten  down  very  heavily  some  years 
■ISO,  so  that  the  company  was  now  in  a  very  strong  financial 
position.  They  were  engaged  during  the  past  year  in  turn- 
ing out  war  material  at  full  pressure.  With  the  signing  of 
the  Armistice  agreements  were  arrived  at  with  the  variou.s 
<  lovemment  Departments  in  respect  of  the  war  contracts 
'\hich  they  had  on  hand,  either  for  cancellation  outright  or 
tor  deliveries  to  be  reduced  to  the  minimum  basis  that  would 
Hssist  them  in  carrying  on  while  changing  over  to  their 
normal  manufacturing  fines.  They  had  been  successful  in 
I'rx^king  valuable  orders,  which  included  tramcars  and  trucks, 
motor  omnibus  bodies,  and  other  rolling  stock.  They  antici- 
l«ted  a  good  demand  in  that  department  for  new  stock  and 
lenewal  parts.  On  the  engineering  side  the  demand  for  their 
•-tandard  productions  had  been  active  during  the  war.  and 
tbey  found  themselves  immediately  called  upon  for  an  in- 
■"leased  output  of  the  Brush-Ljung-strom  sets,  transformers. 
Hnd  other  auxiliaries  Further  extensions  of  buildinas  and 
olant  to  cope  with  the  situation  were  well  in  hand  at  Lough 
borough.  The  outlook  as  reaarded  that  section  of  their  bu.';]- 
npss  was  encouraging.  Without  increased  production  the 
export  trade  of  the  country  must  suffer  so  long  as  the  co.st 
of  materia]  and  labour  remained  on  its  present  scale.  Their 
relations  with  their  workpeople  had  been  harmonious 
throujjhout  the  year.  Their  prosx>erity  was  conditioned  by 
the  labour  situation  and  by  imnending  electrical  legislation. 
The  best  kind  of  electrical  Ipsislation  at  the  present  moment 
•vould   be  the  repeal  of  previous  .Acts,   and  the  appointment 


of  judicial  and  competent  commissioners  who  would  listen 
impartially  to  the  representatives  of  divergent  views,  and 
then  decide  what  was  the  best  thing  to  be  done  in  each  par- 
ticular case,  due  regard  being  had  to  general  experience.  The 
administrative  machinery  required  must  be  such  as  would 
enable  the  industry  to  do  its  w-ork  without  political  inter- 
ference. 

Submarine    Cables    Trust,    Ltd. — For    the  year   to    .April 

15th  revenue  amounted  to  ^27,319  and  expenses  to  i61,934, 
leaving  f '25.385;  £93  was  brought  fonvard.  making  £25,478. 
After  providing  £14.268  to  meet  payment  of  coupons,  £11,144 
has  been  transferred  to  the  redemption  fund  and  £66  carried 
forward. 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd. — Divi- 
dend 4s.  per  share,  free  of  tax,  on  the  ordinary  shares,  mak- 
ing 8  per  cent,  for  the  year;  £20,000  to  the  reserve,  and 
£28.202  carried  forward. 

Lima  Lij^ht,  Power  &  Tramways  Co. — Net  profit 
£P147.196.  plus  £P94.3a)  brought  forward.  After  paying 
dividends  and  providing  for  general  amortisation  fund  rese.rve, 
.stores,  repairs,  &c.,  £P95,06.3  is  to  be  can-ied  forward. 

Electric  Construction  Co.,  Ltd. — Final  dividend  at  the 
rate  of  9  i>er  cent,  per  annum  on  the  ordinary  shares,  making 
"J  per  cent,  for  the  year,  plus  a.  bonus  of  2J  per  cent,  on  the 
ordinary,  less  tax. 

Altrincham  Electric  Supply,  Ltd. — Dividend  of  9s.  per 
share  (against  3s.  6d.l  on  the  deferred  shares.  It  is  proposed 
to  increase  the  capital  to  £100,000  by  the  creation  of  50,000 
new  shares  of  £1  each. 

Siemens    Bros.    &    Co.,   Ltd Final   dividend  of   5s.    per 

share,  free  of  tax.  making  10  per  cent,  per  annum,  free  of 
tax.  for  the  year  ended  December  31st  last. 

Edison  Swan    Electric   Co.,   Ltd Interim  dividend  of  .3 

per  cent,   (less  tax)  in  respect  of  old  ordinary  shares. 

Babcock  &  Wilcox.  Ltd. — Final  dividend  of  9  per  cent., 
making  15  per  cent,  for  the  year. 

Vera  Cruz  Electric  Light,  Power  &  Traction,  Ltd In- 
terim dividend  of  5  per  cent.,   less  tax. 

Alley  &  Maclellan,  Ltd. — After  providing  for  excess  profit.s 
duty,  writing  off  £12.071  for  depreciation  of  property,  plant, 
machinery,  itc.  .ind  transferring  £20,000  to  reserve",  a  divi- 
dend of  6  i>er  cent,  for  1918  is  to  be  paid,  carrying  forward 
£8,763. 


STOCKS     AND     SHARES. 


Tuesday  Evening - 
Stock  E.xchange  business  is  still  remarkably  active.  Money 
continues  to  flow  into  the  markets.  Speculation  flourishes 
Investment  is  on  a  broad  scale.  Strength  in  Consols  and  the 
War  Loans  finds  reflection  in  all  other  gilt-edged  securities. 
.\n  exception  is  furnished  by  London  electricity  supply 
shares.  This  department  is  weaker  in  consequence  of  the 
second  reading  of  the  Government  Bill. 

Various  West  End  electricity  shares  have  suffered.  West- 
minsters. Chelseas,  Kensingtons,  and  Londons  are  amongst 
them.  The  falls  range  from  2s.  6d.  to  7s.  6d.  There  is  no 
great  pressure  to  sell,  but  the  market  looks  for  possabla 
realisations  on  the  part  of  holders,  and  a  few  selling  orders 
.started  the  list  crumbhng.  because  there  is  no  particular  back- 
ing for  the  moment,  owing  to  the  uncertainty.  The  clauses 
in  the  Bill  that  give  rise  to  uneasiness  in  the  minds  of  the 
investor  were  quoted  hei'e  last  week,  and  although  nothing 
definite  is  expected  to  materialise  for  a  long  time  to  come, 
and  although  strong  opposition  will  be  raised  to  some  of  the 
proposals,  the  outlook  is  obscure,  and  this  check.s  buying  even 
if  it  does  not  induce  much  selling. 

Meanwhile,  the  manufaeturing  shares  continue  to  show 
iiiarked  strengtii.  What  may  be  poison  for  .supply  companie.s 
is  regarded  as  stimulant  for  the  manufacturing  concerns. 
Edison  Swans  have  risen  to  25s.  9d..  and  the  new  shares  to 
is.  premium.  General  Electrics  maintain  their  big  advance. 
Electric  Constructions  keep  good  at  23s.  6d.  The  dividend 
and  bonus,  making  10  per  cent,  for  the  year,  are  the  same  as 
for  1917.  English  Electrics  have  hardened  to  27s.  9d.  British 
Tn.siilated  jumped  to  2},  althoudi  in  this  case  the  reason  is 
attributed  to  the  large  interest  the  compan"  is  stated  to  hold 
(or  to  have  held)  in  Automatic  Telephone  shares,  which  have 
recently  enjoved  so  substantial  an  advance,  and  which  are 
now  quoted  -378.  6d.  The  cable  manufacturing  issues  are  also 
firm.  Telegraph  Constructions  have  gone  up  to  25J,  CaUen- 
ders  to  Wi.  and  other  .shares  in  this  group,  although  un- 
fhanged  nominally,  are  as  hard  in  tone  as  they  are  to  buv. 
Concurrently.  Siemens  have  touched  7.  the  new  beins  6|. 
and  various  of  the  explosive  descriptions  improved,  Vickers 
amongst  them.  Babcock  &  Wilcox  receded  to  3J,  a  reaction 
of  5=.,  upon  disappointment  that  the  dividend  is  maintained 
at  15  pfT  cent  (tax  free),  without  anv  mention  of  the  long- 
expected  bnpus.  But  some  sav  that  this  is  merely  a  postpone- 
ment _Indin-RubheT?_  are  12s.  6d.  up.  British  Aluminium 
lost  their  last  week's  improvement. 

Marconis  have  jumped  to  6  7/lfi.  fresh  bnving  being  set  in 
action  by  the  news  that  the  company's  claim  for  compensa- 
tion will  he  heard  earlv  next  month.  TTie  preference  kept 
pace  at  5?.  Spanish  apd  General  have  been  restirrected,  with 
business  round  about  IBs.     .\mericans  fell  back  to  31s.   after 
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being  33e.  ;  guesses  at  truth  bint  at  an  unsympathetic  attitude 
on  the  part  of  the  U.S.  Government  towards  privately-owned 
wireless  enterprises.  Canadian  Marconis  have  gone  back  from 
19s.  to  17s.  There  was  a  fairly  heavy  bull  account  in  both 
Americans  and  Canadians,  and  probably  the  rise  brought  in 
the  proljt-taker. 

One  of  those  quick  changes  for  which  the  market  is  famous 
'or  notorious)  has  just  taken  place  in  Mexican  issues,  Govern- 
ment, rail'n-ay,  and  utility,  .\ccording  to  rumour,  the  Mexi- 
can President  has  been  informed  plainly  by  Great  Britain, 
France,  and  America  that  unless  uuniediate  steps  are  taken 
for  quelling  internal  disturbances  in  Mexico,  the  result  may 
be  unpleasant  for  the  President.  Official  confirmation  has  not 
been  received  so  far.  but  it  is  significant  that  some  of  the 
Mexican  seon'ities  have  risen  as  much  as  10  points  during 
the  past  week. 

The  Utility  bonds  and  shares  are  better,  though  not  to  any 
dramatic  degree  so  far.  Rio  Tramways  bonds  further  hard- 
ened with  another  rise  in  the  exchange.  Reports  have  come 
in  this  week  showing  what  extraordinary  effects  were  pro- 
duced by  the  influenza  epidemic  in  Rio;  business  paralysed. 
transport  almost  entirely  stopped,  and  everything  held  ur' 
while  the  'flue  was  at  its  height.  Brazilian  Tractions  have 
gained  5  points. 

Victoria  Falls  Power  ordinary  have  gained  a  tiifle  at  22s., 
and  the  preference  at  36s.  3d.,  on  the  liveliness  in  Kaffirs 
which  has  been  dignified  by  the  name  of  a  boom.  That  some- 
thing will  be  done  very  shortly  to  help  the  gold-producing 
industry  is  at  the  root  of  the  animation.  Of  the  foreign  divi- 
sion. British  Columbia  Electrics  made  a  good  showing,  and 
substantial  recoveries  are  to  be  noted.  Anglo-Argentine 
Trams  are  rather  better,  flome-  Railways  continue  to  give 
way.  Metropolitans  and  Districts  being  1  and  i  lower  respec- 
tively. 

8HAEB    LIST    OF    ELECTRICAI,    COMPANIES. 

Hous  Eleotricity  Companies 

Dividend  Price 

' May  iSO,  Yield 

1917.  1918.  1919.     RlBeorfftU.      p.o. 

Brompton  Ordlnu; 10         S  6J  —            £5  8    16 

Obaring  Cross  Oidlnar;     ....        4         4  St  — i  liSl 

do.        do.       do,       4i  Piet...        4^4)  B|  -  6  18    4 

Chelsea 6          B  Si  — ^  4    3    9 

Citrv  of  London         8         8  11^  -t  ^  6  14    6 

do.       do.    6  per  cent.  Pref ,  . .       6         8  10  —  6    0    0 

County  of  London 7         7  10*  —  6  18    3 

do.         do.     6  per  cent,  Pret.       6         6  9t  +J  6    11 

Kensington  Ordinary          ....        7          6  6^  —J  6    4    4 

London  Eleotrio        Nil      Nil  1|  —J  Nil 

do.       do.     6peroont.  Pref...        8         6  8*  —  7  14  10 

Metropolitan 4         6  8ft  —  HOO 

do.          4J  per  cent.  Pref,    ..        4J        44  Si  —  6  18    6 

Rt.  JsTnes' and  Pall  Mall  ....        9        10  7}  —  7    0    4 

South  ^jondoc            6          B  aj  —  766 

South  Metropolitan  Pref 7          7  aO/6  —  6  16    7 

Westminster  Ordinary       ....        9         8  6i  —J  6  10    S 

Teleobapbs    akd    Tblbphombs, 

Anglo-Am.  T  1.  Pref 6  6  ii9  +i  K    I    0 

do.             Def H  83  6  231  —  7    8    0 

Chile  Telephone       8  8              71  —  586 

Cuba  Sab.  Ord 7  7  IHxu  +J  •'i    <     5 

Eastern  Extension 8  8  If.jxrt  —  "l  17    9 

Eastern  Tel.  Ord 8  H  1645x0  —  't  17    n 

Globe  Tel.  and  T.  Ord 7  9  16s  —  '4  IS)    3 

do.        do.         Pref 6  fi  104  —  6  14    8 

Great  Northern  Tel.           ..         ..33  23  33  +I4  6  17    6 

Indo-European         13  13  6?\(i  —  6  18    a 

Marconi             30  20  fi  .  +  J  3    2     6 

Oriental  Telephone  Ord 10  16              -i..                    ,  6    4') 

United  R.  Plate  Tel 8  8  7«  —    '  '8    17 

West  India  and  Panama    ..         ..      1/3  1/3  il:  —  *4     3    4 

Western  Telegraph             ..         ..        8  8  njj  -^J  '4  12    fl 

Hous  Bails, 

Central  London  Ord,  Assented   ..44  68)  —  660 

Metropolitan 1  IJ  27  —1  4  12    7 

do.         District         ..        ..      Nil  Nil  24J  — j  NU 

Dnderground  Electric  Ordinary. .     Nil  Nil            Si  —  Nil 

do,               do.        "A"        ..      Nil  Nil  9,3  -f3d.  Nil 

do.              do,        Income   ..4  6              9.S  -.4  *e    0    3 

FoBEiQN    Trams,    &o, 

Adelaide  Sup.  6  per  cent.  Pref.   ..66              4|  —  6  11    4 

Anglo- Arg.  Trams.  First  Pref.     ..       6i  Nil            3j  +i  — 

do.            do.      2nd  Pref.        . .        —        _             8  —  — 

do.           do.      6  Deb 6         6  fiSj  —  7    8    5 

Brazil  Tractions       —       —  til  +',  

Bombay  Electric  Pref 6          6  102  —  ft  11    7 

British  Columbia  Eleo.  Rly.  Pfce.        a         6  r.O*  +4  8    5    4 

do.               do.         Preferred  Nil  Nil  H'i  +4  NU 

do.               do.        Deterred  Nil  Nil  41)  +9  Nil 

do.                do.         Deb.       ..         41        44  62  --  6  17    4 

Mexico  Trams  6  per  cent.  Bonds..  Nil  Nil  00?.  *lt  Nil 

do.           6  per  cent.  Bonds..  Nil  Nil  4ij  +21,  Nil 

Mexican  Light  Common  . .        . .  Nil  Nil  37  —  Nil 

do.             Pref Nil  Nil  51  —  NU 

do,            Ist  Honda..        ..  Nil  Nil  67  —  — 

MAHUFACTtJBlNO      COUPAKIES. 

Babcock  4  WUoox             ....  15  15            3i  -J  817    6 

British  Aluminium  Ord 10  10            IH  —  tV  5  18    6 

British  Insulated  Ord 25  12^           ii  4  A  5  11    1 

British  Westinghouse  Pref.        .,         7J       8            2ii  +X  5  19    6 

Callendera 25  25  lOj  -ti  6    3    0 

do.        6*  Pref 5         fj            5J  -  6    3  10 

Castner-Kellner        2530             m  —  631 

Edison-Swan,  "  A "             ..         ..  _  _              jj^  +3  6  17    0 

do.      do.    6  per  cent.  Deb,    ..          4  6  75)'  —  6  12    3 

Electric  Construction        ,.        ..  10  10            lA  7  16    0 

Gen.  Elec.  Pref 6         6*  10*'  +i  6    8  10 

do.       Ord 10  10  23  —  *4  U    0 

Henley  ..        26  26            a&td  -  6    5    3 

,Jo     *iP'«'--        ■•....         «J       4i           Si  -  6  16    a 

Indla-Bnhber 10  to  I7f  -^s  •s  16    0 

Siemens  Ord _  10            Ui  _  '7    4    0 

T»legr»phCon         ..        ..        ..  20  SO  2^  +h  4  13    6 

'Dfrldendi  paid  free  of  looome  Tax. 


MARKET     QUOTATIONS. 

It  Bhonld  be  remembered,  in  making  use  of  the  Sgnrea  appearing: 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  aocording  to  quantities  and  other  oiroumstances, 

Wednesday,  May  21st. 


CHEMICALS,  *0. 


a  Acid,  Oxalio per  lb, 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  oryatal)         „ 
a  Bisulphide  of  Carbon      ..        ,.          ,, 

a  Borax 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a        I,        Percblorate         ..         ..  „ 

a  Shellac  per  owt, 

a  Sulphate  of  Magnesia  ..  per  ton 

a  Sulphur,  Sublimed  Flowers      . .          „ 

a         ,,  Lump ,, 

a  Soda,  Chlorate       per  lb. 

a      ,,      Crystals         per  ton 

a  Sodium  Bichromate,  caskn        ..  per  lb. 

METALS,  *c. 
c  Brass  (rolled  metal  3*  to  12*  basis)    per  lb, 
c      M     Tubes  (solid  drawn)         ..          ,, 

c      II     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ..         ,, 
g      ,1        Bars  (best  seleoted)       ..    per  ton 

g      ,1       Sheet  II 

g      I,       Bod 

d      II        (Eleotrolytio)  Bars         .,          „ 
d      II  II  Sheets     ..          h 

d      I,  II  Wure  Rods         „ 

d      „  II  B.C.  Wire    per  lb. 

^  Ebonite  Rod 

f        „        Sheet         , 

n  German  Silver  Wire       ..        ..         ,, 

A  Gutta-percha,  tine „ 

h  India-rubber,  Para  fine  ..        ..          ,| 
I  Iron  Pig  (Cleveland  wariants)    ..    per  ton 
/     ,1     Wire,  galv.  No.  8|  P.O.  qual.  „ 

f  Leadi  English  Pig 

g  Mercury         per  hot. 

<  Mioa  (in  original  cases)  small  . .    per  lb, 
•      II  11  II      medium         „ 

a      II  II  II      large  ..         „ 

d  Silioium  Bronze  Wire  . .        . .    per  lb. 

r  Steel,  Magnet,  in  bars  ..        ..    per  ton 

g  Tin,  Block  (English)  

n    II      Wire,  Nos.  1  to  16  ..        ..    per  lb. 


1/5 


Ugd. 

l/2i  to  1/2J 

i/- 
1/3J 

Jd.  dec. 

Jd.  dec 

Ait4 

£114 

eiu 

£S» 

Xainc. 

£l61 

i-91 

£2  inc. 

llild. 

id.  inc. 

o/- 

a/6 

2;6 

11/- 

2,5i 

Id.  in. 

Norn. 

£40 

Nom. 

9i.  to  4  6 

6,- to  10/- 

12.6  tj25-/«ap, 

in 

Jd.  inc. 

£235  to  £236 

£12  in.: 

Qaotations  supplied  by — 


a  Q.  Boor  ft  Oo. 
c  Tbos.  Bolton  &  Sons,  Ltd. 
d  Frederick  smith  &  Oo. 
e  F.  Wiggms  &  sous. 
f  India-riubber,  (iutta-Peroha  and 
Telegraph  Works  Oo„  Ltd, 


g  James  it  Sbakespcar6i 

A  Edward  Till  &  Uu, 

i  BoUing  &  Luwe. 

I  Hiohard  Johuson  &  NepheWi  Ltd. 

n  P.  Urmistuo  a  boos. 

r  W.  F.  Denius  <S  Co. 


Stock  Exchange  Notice. — The  following  are  to  be  offi- 
cially quoted :—  ' 

Cioiuptoin  ik  Co.,  Ltd. — 76,769  ordinary  shares  of  £1  each, 
I'lilly-paid  (iN'os.  1  to  76,769);  133, 76U  preference  shares  of  Hi 
each,  fully-paid  (>;os.  1  to  28,34-^  and  30,563  to  136,0CKJ) ;  and 
£i:->(_l.O>JO  0  per  cent,  first  mortgage  registered  debentures 
(Nos.  i  to  l,'i50  and  l,-15i  to  1,55U)   {£100  and  iEoO). 

Bath  Electric  Tramways. — The  report  for  the  year  1918 
urates  that  after  charging  £10,614  for  repairs  and  renewals, 
including  i;3.9.54  brought  forward,  after  deducting  £1,876 
for  sp(x.-ial  exix;ndituie,  there  is  an  available  balance  of 
i;'i4,89'2,  out  of  which  the  following  amounts  have  been 
deducted  :  £5,&28  for  interest  on  4J  per  cent,  first  mortgage 
debentures.  £1,000  for  sinking  fund,  £502  interest  on  loan, 
£432  expenses  on  issue  of  debentures  in  past  years,  £3,750 
for  dividend  on  preference  shares,  leaving  £13,580.  From 
this  £7,500  has  been  transferred  to  renewals  and  £6,080  to 
replacements  and  contingencies. 

Launceston  &  District  Electric  Supply  Co.,  Ltd. — During 
I'.ilJS  the  revenue  receipts  were  £1.273,  as  against  £1.073  in 
iU17.  and  the  working  expenses  £672.  Consumers  increaseo 
from  246  to  265,  and  lamps  connected  from  7,698  to  8,661. 
Motors  connected  now  number  19,  with  a  total  of  58  h.p. 
Gross  profit  £606,  after  deducting  bank  charges  and  prefer- 
ence dividend,  paying  3  per  cent,  on  the  ordinary  shares, 
putting  /£150  to  depreciation,  writing  £.50  off  preliminary 
expenses,  and  putting  £75  to  reserve.    £53  is  carried  forward. 

West  India  &  Panama  Telegraph  Co.,  Ltd. — The  amount 
to  credit  of  revenue  for  1918  is  £120.162,  and  the  expenses 
have  been  £91.463.  leaving  £28,6<88,  plus  £3,324  from  interest; 
on  investments  and  £5,268  brought  forward.  £5,000  has  been 
placed  to  general  referve,  and  the  directors  propose  to  pay 
final  dividends  for  the  year  on  first  and  second  preference 
shares  at  6s.  per  share,  and  on  the  ordinary  shares  6d.  per 
share  and  a  bonus  of  3d.  per  share,  both  free  of  tax,  carrying 
forward  £3,222.  Although  traffic  receipts  show  an  increase, 
this  has  been  more  than  counter-balanced  by  the  increaead 
cost  of  labour  and  materials. 

British  Electric  Transformer  Co.,  Hd. — Dividend  of  7 
per  cent.,  and  2J  per  cent,  bonus,  on  the  ordinary  shares, 
making  12J.per  cent,  for  the  year;  £2,000  to  depreciation 
reserve;  £7,.500  to  reserve;  £1,178  for  directors'  extra  re- 
muneration, and   £3,964  carried   forward. 
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THE     ELECTRIC    AUTOMOBILE    FOR    COMMERCIAL    USE. 


Bv  FEANK  AYTO.X,  M.I.B.E.    (Hon.   Secretary   of   the   Electric  Vehicle   Committee  of  Great  Britain.) 


(Abstract  of  paper  read  before  the  Association  op  British  Moioe  ajjd  Allied  Manufacturers,  Ltd.) 


My  main  object  in  presenting  this  pamper  is  to  establish  the 
view  that  British  automobile  manufactui-ers  may  with  advan- 
tage take  up  the  building  of  electric  vehicles,  especially  those 
for  commercial  purposes,  as  an  adjunct  to  the  constniotion 
of  the  petrol  types. 

As  one  who,  tor  some  years,  has  studied  the  question  very ' 
closely,  and  who  has  for  a  long  time  been  an  ardent  petrol 
motorist,  1  see  no  possibihty  of  the  electric  ooisting  the 
l>etrol  vehicle  in  any  sphere  but  that  of  short-distance,  fre- 
quent-stop work.  Expei-ience  indicates  that  to  each  pai-ticulai- 
type,  petiol,  steam,  and  electric,  belongs  a  fairly  well  defined 
aphere  of  utility.  The  manufacturer  who  can  offer  to  his 
customers  vehicles  suited  to  every  class  of  work  will  un- 
doubtedly place  himself  in  a  position  of  advantage. 

The  electric  is  essentially  a  moderate  speed  vehicle,  and  its 
radius  of  action  is  limited  by  the  mileage  which  can  be  ob- 
tained from  the  fully  charged  battei-y.  This  characteristic 
limits  its  sphere  of  useful  application,  generally  speaking,  to 
urban  and  suburban  districts.  When  stops  are  frequent, 
and  where  busy  thoroughfares  have  to  be  negotiated,  thei^e 
are  other  advantageous  features,  i.s.,  ease  of  manipulation, 
due  to  the  absence  of  any  "  change  sjjeed  "  gear,  high  rate 
of  acceleration,  automatic  cessation  of  powei-  consumption 
when  standing,  and  the  .self-starting  characteristic  of  its 
power  unit.  Still  other  jioints  of  merit  include  the  absence 
of  fire  risk,  enabling  it  to  be  taken  into  premises  without 
alfecting  the  tire  insurance  thereon,  and  simplicity  of  opera- 
tion. The  most  valu3l)li'  and  important  featui'es  are  economy 
in  operating  cost  and  jcliability,  due  to  low  cost  for  repairs, 
longer  life  usually  olitaiued  from  tires,  economy  in  power,  the 
initial  efficiency  does  not  suffer  declension  with  wear  or  period 
of  use  to  anything  like  the  extent  it  does  with  petrol  or 
steam  vehicles,  and  to  the  fact  that  weather  and  atmospheric 
conditions  have  no  bearing  upon  its  efficiency  and  capability 
for  doing  the  day's  work. 

A  3-ton  lorry  fitted  with  the  usual  size  of  battery  will 
cover  from  3.5  to  40  mileS  on  one  charge,  given  fairly  level 
and  good  surface  roads.  In  the  case  of  light  electric  passenger 
cars,  a  considei-ably  greater  mileage  per  battery  charge  is 
now  obtainable.  Over  give-and-take  roads  of  average 
quality,  70  or  80  miles  per  charge  is  quite  common,  while 
authentic  records  exist  of  distances  of  the  order  of  100  mOes, 
more  or  less,  having  been  covered. 

The  petrol  vehicle  finds  its  sphere  largely  in  performances 
which  are  impossible  for  the  horse;  the  electric  enters  into 
competition  with  the  horse,  and  will  rapidly  displace  him. 
I  foresee  the  time  when,  with  the  establishment  of  charging 
stations  at  frequent  intervals  along  all  our  main  roads,  elec- 
tric road  transport  services  between  towns  will  be  inaugurated 
for  goods  in  connection  with  which  the  time  taken  for 
transit  is  not  of  first,  importance.  The  advent  of  that  develop- 
ment will  be  materially  hastened  by  the  adoption  of  a  sys- 
tem  of  interchangeable  batteries.  The  Electric  Vehicle  Com- 
mittee had  the  standardisation  of  battery  boxes  and  means  of 
supporting  them  under  consideration,  but  came  to  the  con- 
clusion that  the  time  was  hardly  ripe  for  action. 

It  has  often  been  asserted  that  the  electric  vehicle  is  too 
elow.  Quite  apart  from  the  limit  to  its  radius  of  action,  this 
characteristic  in  itself  militates  against  competition  with  the 
petrol  vehicle  for  long-distance  work.  But  in  the  .spherefor 
which  it  is  proved  to  be  suitable,  high  maximum  speed  give.s 
little,  if  any,  advantage.  In  traffic  the  rapid  acceleration  of 
the  electric  gives  it  an  appreciable  advantage  over  the  petrol 
type. 

The  re.sults  obtained  in  Birmingham  in  the  apphcation  of 
electric  vans  for  bread  delivery  g>..  to  prove  the  fallacy  of  the 
contention  that  the  electric  is  wanting  in  speed.  The  first 
electric  30-cwt.  van  acquired  by  the  firm  was  put  on  to  a 
round  that  bad  up  to  then  been  covered  by  a  modern  type 
of  petrol  van  of  the  same  size.  The  work  comprises  a  round 
of  UJ  miles,  with  some  50  delivery  stops,  which  is  covered 
three  times  per  ordinary  week-day  and  four  times  on  Satur- 
day. Compared  with  the  average  time  taken  by  the  petrol 
vehicle  to  do  the  trip,  a  saving  of  30  minutes  per  trip  was 
made  by  the  electric.  The  weekly  cost  of  electrical  energy 
for  this'vehicle  averaged  13s.  4d.,  while  the  cost  of  petrol  for 
the  vehicle  previously  in  use  averaged  £2  10s.  In  1917  Mr. 
J.  A.  Prie-stley,  of  Sheffield,  made  some  careful  tests  over  a 
measured  mile  in  order  to  ascertain  the  travelling  time,  with 
a  definite  number  of  stops,  of  a  20-h.p..  2-ton  petrol,  car  of 
one  of  the  best  makes,  a  2-ton  Edison  electric  vehicle,  and  a 
horse-drawn  vehicle  consisting  of  a  single  hoT,se  drawing  a; 
four-wheeled  covered  wagon.  Two  tests  were  made,  "  A  " 
being  with  a  stop  every  10  vd.,  and  "  B  "  with  a  stop  every 
20  vd.  The  tirues  taken  for  covering  the  distance  of  one 
mile  were  ae  below  :  — 

Test  ■'  A."        Test  "  B." 

Horse  and  cart       33.52  mins.        32.40  mins. 

Petrol  wagon  14.80  mins.        10.85  mms. 

Electric  wagon       11..33  mins.         9.33  mins. 

The  greatest  development  has  taken  place  in  the  United 
States,   and  comparatively   few  people  on   this  aide  of  the 


Atlantic  appreciate  the  extent  to  wliich  electric  vehicles  are 
employed  in  that  country.  It  is  computed  that  the  number 
of  electric  vehicles  of  all  types  in  use  there  is  over  70,000.  In 
1917  the  new  vehicles  sold  during  the  previous  year  totalled 
some  8,(X)0,  of  which  approximately  2,500  were  of  the  com- 
mercial t>i>e.  The  remainder  consisted  of  about  4,000  oars 
of  the  private  passenger  cairying  type,  and  about  1,500  in- 
dustrial trucks. 

It  is  hardly  likely  that  the  large  fleets  of  electi-ic  vehicles 
have  been  acquired  foi'  any  other  reason  than  that  their  use 
gives  the  desired  service  at  the  lowest  possible  cost,  and 
with  complete  depecdabihty. 

In  this  country  the  adoption  of  the  electric  for  commercial 
purposes  has,  considering  the  difficulties  due  to  the  war, 
made  fair  progress.  Actual  testimony  from  users  is,  perhaps, 
the  best  evidence  that  can  be  adduced  in  support  of  the 
claims  made  on  behalf  of  the  electric. 
"~  I  am  convinced  that  it  will  not  be  long  ere  our  large  cities, 
particularly  London,  wiU  be  served  by  electric  taxioabs.  It 
is  noteworthy  that  in  the  very  home  of  the  petrol  car  in  the 
United  States,  viz.,  Detroit,  electrics  on  the  streets  are 
showing  a  marked  economy  over  petrol  cabs,  the  operating 
expenses  of  the  former,  including  drivers'  wages,  estabhsh- 
ment  charges,,  interest,  depreciation,  electricity,  repairs, 
garage  and  tire  expenses,  averaging  only  60  to  66  per  cent, 
of  the  cost  of  operating  the  petrol  cabs.  The  public  in 
Detroit  show  a  distinct  preference  for  the  electric  cabs,  and 
will  often  ^\ait  a  considerable  time  for  the  return  of  an  elec- 
tric cab  rather  than  take  a  petrol  cab  standing  on  the  rank. 
Schemes  ai-e  afoot  to  establish  electric  taxicab  fleets  in  New- 
York  and  other  large  cities  in  the  States.  With  electric  taxis 
built,  as  they  are  to-day,  to  run  at  maximum  speeds  of  25 
m.p.h.,  and  with  a  range  of  action  of  from  60  to  75  miles  on 
one  charge,  it  must  be  obvious  that  there  is  an  opening  for 
their  extensive  employment.  They  can  be  arranged  for  bat- 
tery substitution,  and  in  this  way  may  be  kept  in  service  for 
long  hours  at  a  stretch. 

Within  the  last  few  years  certain  British  engmeermg  farnis 
have  taken  up  the  manufacture  of  these  machines,  and  it  is 
satisfactory  to  be  able  to  say  that  at  the  present  tune  com- 
mercial electric  vehicles  are  being  budt  in  this  cotmtry  which 
compare  most  favourably  with  the  best  makes  from  America-. 
The  greatest  electrical  improvement  that  has  taken  place  is 
in  the  batterj'.  ,    ,  _   . ,  ,  ^, 

It  may  be  said  that  between  the  Ironclad-Exide  and  the 
Edison  accumulators,  from  the  point  of  view  of  reliability  and 
cost  of  maintenance,  there  is  very  little  to  choose.  It  must  not, 
however,  be  assumed  that  what  is  known  as  the  ordinaiw  flat 
plate  type  of  lead-acid  accumulator  is  unsatisfactory,  though 
there  have  been  manv  failures  in  connection  with  it  in  the 
past.  The  flat  plate  tVl>e  is  not  able  to  withstand  the  effects 
of  vibration  so  well  as  the  Ironclad-Exide  or  the  Edison  types, 
and  consequently  its  life  is  appreciably  shorter.  I  ha-ve  con- 
fidence, however,  that  British  accumulator  manufacturers 
will,  in  a  very  short  while,  be  able  greatly  to  improve  the  flat 
plate  cell,  giving  it  a  considerably  longer  life  than  it  at  pre- 
sent possesses.  . 

The  usual  design  of  commercial  electric  vehicle  embodies 
the  use  of  a  single  centrally-located  series  wound  electnc 
motor  driving  the  rear  wheels  by  a  double  chain  transmis- 
sion. The  usual  drive  is  from  the  motor  spindle  to  the 
counter-shaft,  by  a  tooth  type  silent  chain.  The  driven 
sprocket  on  the  counter-shaft  is  combined  with  the  differen- 
tial From  sprocket  wheels  fitted  to  the  ends  of  the  counter- 
shaft, roller  type  chains  transmit  the  power  to  the  road 
wheels  This  simple  arrangement  has  proved  very  satisfac- 
tory, and  is  employed  in  by  far  the  greater  number  of  vehicles 
constructed  in  America.  Another  method  la  to  drive  tie 
counter-shaft  through  bevel  gear,  the  bevel  pinion  being  con- 
nected to  the  motor  by  means  of  a  conuecting-shaft,  which, 
due  to  its  torsional  flexibility,  gives  a  cushioning  eflect  m 
starting,  and  acts  as  a  flexible  shaft.  In  the  case  of  hght 
delivery  vans  the  live  axle  drive,  with  either  bevel  or  worm 
gear  is  verj'  frequently  employed,  the  motor  in  mo^  in- 
stances being  mounted  directly  on  the  forward  end  of  the 
proi)eller  shaft  casing,  this  arrangement  making  it  possible  to 
connect  the  armature  to  the  proi>eller  shaft  without  the 
intei-vention  of  a  universal  joint.  Some  departures  froin  the 
standaj-d  practice  embody  a  front  wheel  drive,  w^hich  w 
giving  satisfactory  results  in  service.  In  this  case  there  are 
two  motors,  one  to  each  wheel,  the  power  being  transmitted 
to  the  latter  by  ;>  single  reduction  gear,  which  consists  of  a 
helical  tooth  pinion  meshing  with  a  gear  wheel  having  in- 
ternal teeth,  which  is  attached  to  the  inmde  fa-ce  of  the  road 
wheel.  In  the  case  of  the  rear  wheel  drive  a  .single  reduction 
spur  gear  between  each  motor  and  the  driving  ohain  sproc-ket 
is  employed,  an  ordinary  roller  chain  transmitting  the  ix>wer 
from  tliis  sprocket  to  the  road  wheel. 

The  two-motor  arrangement  eliminates  the  necessity  for  a 
differential;  it  also  economises  current  when  use  is  made  of 
the  series  parallel  system  of  control.  There  are  a  few  .special 
designs  in  which  the  driving  motor  is  enclosed  within  the 
road  wheel ;  the  balance  gear  drive,  in  which  the  motor  casing 
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ifi  incorporated  in  the  back  axle;  and  the  concentric  g«ar 
drive. 

In  the  design  of  couimerciaJ  electric  vcjbicles,  it  is  important 
to  eliminate  friction  to  the  greatest  possible  extent,  and  to 
provide  for  moderate  si)eed.?  only.  As  to  the  most  suitable 
speeds,  those  given  below  may  be  taken  as  a  fairly  good 
guide  :  — 
Oarn'ing  capacit\ .  Siieed,  m.p.h. 

l.CKKtlb.*  ivi    to    r^ 

•J,(Xl01b.  lU    to    11 

S.tXHOlb.  10 

•i  tons  8    to     9 

'.i  tons  7    to      8 

4  tons  6i  to      7i 

o  tons  6    to      7 

6  tons  6J 

The  series  wound  traction  liiotor  is  of  the  most  robust  type, 
as  i."?  evidenced  by  the  low  cost,  of  upkeep.  It  is  a  very  ra.re 
thing  for  an  electric  vehicle  motor  to  give  trouble.  A  re- 
markable feature  is  the  manner  in  which  the  motor  will  per- 
fonu  its  duty  for  years  with  the  very  minimum  of  attention. 
The  electric  road  vehicle  enables  a  given  weight  of  goods 
to  be  moved  a  given  distance  in  the  urban  transix>rt  service 
at  a  cost  which,  for  economy,  is  not  reached  by  any  other 
method.  The  antomobOe  motor  of  to-day  is  compact,  com- 
laxatively  light  in  weight,  and  ve.i-y  efficient  in  the  use  of 
current.  The  standard  motors  arc  wound  for  80  volts  for  use 
with  the  lead-plate,  battery,  and  for  (50  volts  for  use  with  the 
Edison  battery.  Any  dei>arture  from  the  standard  of  40  to 
44  lead  plate  cells,  or  (50  cells  of  the  Edison  type,  is  to  be 
deprecated.  The  speeds  for  which  electric  vehicle  motors  are 
usually  designed  vary  from  8(X)  to  1,7(KJ  r.p.m.,  the  actual 
speed  in  any  instance  being  dependent  upon  the  type  of  drive 
employed  and  the  gear  ratio  selected. 

In  American  automobile  motors,  the  capacity  is  genei^ally 
leased  on  continuous  operation  at  full  load  vrith  a  maximum 
temperature  rise  of  65  deg.  C  and  they  are  rated  to  carry  two 
and  a  half  times  the  nomial  full  lo;id  for  one  hour  with  a 
juaximum  temperature  rise  of  75  deg.  C.  above  the  tempera- 
ture of  the  surrounding  air.  The  size  of  motor  employed 
is  that  which  will  be  loaded  to  its  rated  capacity  when  the 
vehicle  is  running  at  the  normal  rated  speed  on  a  hard  level 
road  and  carrying  the  full  load  for  which  it  is  designed.  Ex- 
perience has  shown  that  for  commercial  electric  vehicles  the 
"  unsaturated  "  motor  gives  the  best  results,  and  this  type 
is  always  'employed.  The  ase  of  the  "  satm-ated  "  type  is 
confined  to  light  passenger  cars,  where  a  higher  speed  on 
gradients  is  desired. 

In  America,  the  large  business  connected  with  the  manufac- 
ture of  electric  vehicles  has  been  built  up  by  co-operation  be- 
tween the  firms  constructing  the  vehicles  and  the  electrical 
manufacturers.  It  is  certain  that  autcj^mobile  builders  who 
are  proposing  to  take  up  the  constraction  of  electrics  will 
find  it  to  theii-  advantage  to  leave  the  manufacture  of  the 
motors,  .switchgear,  and  batteries  in  the  hands  of  those  who 
are  aljeady  engaged  i)i  such  work.  Working  uixm  suoh  lines, 
there  ought  to  be  no  difficulty  in  the.  way  of  any  automobile 
builder  taking  up  the  construction  of  the  electric,  seeing  that 
much  of  the  chassis  work  is  very  .similar  to  what  he  is  already 
providing  for  petrol  vehicles. 


DiSCDSSlON. 

In  the  discussion  that  followed  the  reading  of  the  paper 
it  was  generally  agreed  that  the  electric  was  es.sentially  a 
shwt-distance,  frequent-stop  vehicle.  It  haid  its  particular 
spheres  of  usefulness,  and  was  not  in  any  sense  a  competitor 
of  the  petrol  vehicle.  Several  .six'akers  expres-sed  the  opinion 
that  the  electric  taxi-cab  would  be  .shortly  re-introduced  in 
this  country.  Sm-ely  if  the  present  ix'ti'ol  cabs  could  be  run 
at  a  profit  in  the  vei-y  bad  state  they  were  in  to-day,  then 
the  electric  cab  could  be  also  run  at  a  i>rofit.  With  regard 
to  pleasure  vehicles  the  conditions  were  different.  In 
America  most  towns  were  self-contained,  and  the  vehicle  was 
in  consequence  not  requhed  to  go  beyond  the  radius  of  the 
city.  On  the  other  hand,  in  this  country  pleasure  vehicles 
were  often  required  to  travel  long  distances  from  town  to 
town. 

On  the  road,  electrics  seldom  required  a.ttention,  and  they 
were  practically  weather  and  fool  proof.  During  the  recent 
snowstorms  electrics  had  negotiated  roads  and  hills  quite 
safely  where  i^etrol  omnibus  traftic  was  held  up.  In  the 
garage,  however,  the  electric  required  con.stant  attention ; 
nothing  very  serious,  but  it  had  to  l^e  constant  and  intelligent 
attention.  It  was  merely  a  question  of  following  certain  rales 
and  directions,  and  it  was  upon  the  attention  received  in 
the  garage  that  ithe  ixrformance  of  the  electric  when  on  the 
road  dejiended.  Electrics  were  very  simpie  to  handle;  women 
had  driven  large  2^  and  3J-ton  vehicles  after  very  httle 
tuition.  Repairs  could  be  easily  and  quickly  carried  out, 
whereas  repairs  to  i>etrol  vehicles  often  involvel  dismanthng 
the  engine,  and  took  much  time.  The  danger  of  judging 
electric  vehicles  by  operating  costs  was  pointed  out.  Such 
costs  could  be  very  misleading  at  times,  bec-auso  the  condi- 
tions under  which  vehicles  operated  Varied  so  vei-y  much. 
The  safest  thinjj  to  go  by  was  the  opinions  of  actual  users. 
It  would  be  found  that  in  all  ca.ses  where  finns  in  this  coun- 
try had  adopted  electrics  on  a  sufficiently  large  scale  the 
results  were  favourable;  in  every  case  the  fleets  had  been 
added  to. 


With  regard  to  batteries,  there  was  very  little  to  ohooee 
between  the  two  leading  types;  good  results  were  obtained 
with  both.  A  speaker  pointed  out  that  there  always  seemed 
to  be  a  doubt  about  the  capabiUties  of  a  modern  high-class 
battery.  The  public  always  seemed  to  be  afraid  of  batteries, 
and  all  makers  amveyed  the  impression  that  there  was  some 
sort  of  secret  about  them.  There  was  re-ally  no  such  thing; 
it  was  all  a  matter  of  ignorance.  If  the  pnbhc  could  lie 
taught  exactly  what  a  battery  was,  and  just  what  it  wa.s 
caiKilile  of  doing,  the  whole  thing  woidd  become  pert'ectly 
straightforward. 

With  regard  to  the  high  cost  of  electric  vehicles,  tho.se  im- 
Iiorted  into  this  comitry  wore  naturally  exjiensive  on  account 
of  high  freight.  Those  manufactured  here  would  continue 
to  bo  expensive  until  produced  in  sufficient  quantities  to 
lower  the  oast  of  manuf.icture.  To  those  petrol  or  Kteum 
vehicle  manufacturers  who  contemplated  taking  up  the 
ujanuf.icture  of  electrics  a  note  of  warning  was  giv(>n. 
Although  it  was  agreed  that  it  would  be  to  theii'  advantage 
to  manufacture  such  vehicles,  they  should  do  so  in  conjuno 
tiou  with  other  firms,  and  not  attempt  to  make  everything 
themselves.  For  instance,  such  specialities^as  control  gear, 
(Clectric  motors,  and  batteries  should  be  left  to  those  finns 
whose  business  it  was  to  make  and  specialise  in  .such  things. 
Electrics  had  suffered  much  in  the  past  owing  to  .some  defo<.:t 
in  a  component  part  of  the  whole  which  could  have  been  pro- 
duced much  more  satisfactorily  by  a  specialised  maker. 


LARGE     POWER     TRANSFORMERS. 


At  Manchester,  on  March  11th,  Messrs.  A.  G.  Ellis  and  J. 
L.  Thompson's  paper  (an  abstract  of  which  appeared  in  our 
issues  of  May  9th  and  16th)  was  read  and  discu-ssed  be- 
fore the  North-Western  Centre  of  the  Institution  of  Elec- 
trical Engineers. 

Ml-.  H.  G.  Fdrlong  did  not  agree  that  opportunities  had 
not  been  afforded  to  manufacturers  for  making  large  trans- 
foi-mers  in  this  country;  there  had  been,  and  still  were,  such 
opportunities,  but  manufacturers  frightened  customers  by 
describing  the  imaginai-y  difficulties  of  des-igning  and  making; 
large  units.  There  was  no  reason  why  three-phase  trans- 
formers .should  not  be  made  in  single  units  of  the  same  ca.pa- 
city  as  turbu-generators.  The  transformer  \vould  occupy  less 
space,  the  total  weight  would  be  much  less,  and  the  capital 
and  running  costs  would  be  lower  than  with  a  group  of  small 
sets.  It  should  be  more  reliable.  Transformers  above  5,000 
K.v..\.,  50-period,  3-phase,  should  certainly  be  forced-cooled.  A 
thennostat  could  be  fitted  to  warn  the  attendant  in  the 
main  station,  or  to  operate  the  emitch  relay  and  cut  the 
transfoi-mer  out  of  circuit.  The  core  and  the  circular  shell- 
tyi>es  had  great  advantages  over  the  shell  type,  as  the  cods 
were  in  direct  contact  with  the  oil.  In  the  core-type  it  waa 
a  .simple  matter  to  arrange  straight  oil  ducts  of  ample  size 
so  that  they  could  be  ea.sily  cleaned  without  dismanthng. 
Tlie  authors'  contention  that  the  shrinkage  of  insulation  on 
a  shell-type  was  less  was  not  convincing.  The  assumption 
that  the  shrinkage  was  entirely  due  to  pressure  was  not  cor- 
rect. The  electromagnetic  inter-action  of  the  primary  and 
.secondai-y  coils  produced  pressure  on  the  insulation  duo  to 
the  repulsive  action  between  the  two  windings,  and  this  was 
the  principal  cau.se  of  .shrinkage.  The  compression  stresses 
were  in  many  cases  greater  than  the  stresses  due  to  the 
weight  of  copper  in  the  core-type  transformer.  The  slightest 
amount  of  shrinkage  was  of  great  imix>rtance,  and  should  iu 
some  way  be  taken  care  of.  Insulation  had  been  one  of  the 
greatest  problenjs  to  transformer  manufacturers  during  the 
war,  but  fortunately  it  had  now  been  practically  solved  by 
the  larger  firms  installing  their  own  plant  and  manufacturiua 
insulation  suitable  for  their  requirements.  Springs  should 
not  under  any  conditions  have  to  take  the  electromagnetic 
strains,  but  should  only  take  up  shrinkage  and  hold  the 
cods  against  fixed  abutments.  The  electromagnetic  strains 
.shoidd  be  taken  by  the  fixed  abutments;  consequently  the 
only  satisfactory  way  of  using  springs  was  to  divide  the  coda 
at  the  magnetic  centre  and  place  the  springs  there.  The 
safety  factors  given  were  quite  reasonable.  If  all  engineers 
would  work  to  the  British  Standard  Rules  and  not  subject 
then-  tran.sformers  to  overloads  under  any  condition,  these 
safety  factors  could  be  reduced,  the  prices  lowered,  and  the 
design  improved.  He  was  surprised  the  authors  had  omitted 
to  mention  furnace,  transfonners.  He  had  been  responsible 
for  the  design  and  manufacture  of  numerous  furnace  trans- 
formers ranging  from  150  to  10,000  k.v.a.,  some  were  shell- 
type,   others  core-type,   and   they   were  equally  satisfactory. 

"  Mr.  G.  D.  Sills  said  that  the  importance  of  drying  out 
tra.n.sformers  was  not  usually  recognised  by  the  pirrchaser, 
'and  it  was  quite  impossible  to  dry  out  on  site  as  thoroughly 
as  it  could  be  done  in  vacuum  in  the  works.  The  amount  of 
air,  or  rather  space,  which  should  be  available  round  trans- 
foi-mers  was  often  overlooked.  He  had  seen  three  sets 
of  tran.sformers,  at  three  different  stations,  actually 
placed  in  pits.  There  had  been  dissatisfaction  with  water 
cooling,    but    he    thought    it   had '  often    been    because    the 

right  material  had  not  been  used  for  the  piiies.  The 
proper  thing  to  use  was  lead  alloy,  which  could  be  bought 
in  one  piece,  and  could  stand  up  to  250  lb.   pressuiie,  which 

waa   quite   ample.     Moreover,    comparatively   impure    water 
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could  be  used.  On  the  question  of  stations  being  in  out-of- 
the-way  places,  it  seemed  to  him  it  would  be  much  better  to 
put  in  .smaller  self-cooled  units.  Mo  mention  had  been  made 
of  the  building  cost.  In  a  large  station  with  modem  three- 
phase  transt'oi-mers  a  considerable  amount  could  be  saved  in 
the  building.  It  seemed  to  him  the  authors  had  made  out 
a  very  good  case  for  the  shell  type,  but  he  thought  that  a 
better  case  could  be  made  out  for  that  type  with  butt  joints, 
because  of  the  ease  of  assembhng ;  bracing  could  be  done  in 
a  much  more  satisfactory  manner  than  with  interlaced  joints. 
The  previous  speaker's  remark  about  the  coils  in  the  core- 
type  being  in  direct  contact  with  the  oil  was  rather  mis- 
leading. There  w-as  no  layer  in  direct  contact  with  the  oil, 
but  in  most  cases  one  had  to  transmit  heat  through  two  or 
three  layers  to  the  oil  itself.  With  a  well-defined  shell-type 
transformer  one  could  certainly  have  oil  on  at  least  one  side 
for  the  whole  coil — what  might  be  called  the  pancake  coil — and 
on  the  heavier  coils  it  could  be  arranged  to  have  oil  on  both 
sides  of  the  coil.  If  the  transformer  was  properly  designed, 
and  the  depth  of  the  coil  made  not  more  than,  say,  twice 
its  thickness,  the  heat  could  very  soon  be  got  rid  of.  It 
seemed  to  him  that  electrical  gear  was  now  becoming  a 
problem  of  mechanical  construction.  He  agreed  that  too 
many  transformers  were  bought  without  considering  their 
construction.  An  apparatus  had  been  made  in  this  country, 
and  was  now  in  operation,  for  testing  transformers  up  to  half 
a  million  volts;  it  had  actually  done  up  to  475,000,  and  it  was 
of  '200-K.v.A.  capacity. 

Mr.  Cridge  explained  that  his  experience  was  that  less  than 
10  per  cent,  of  transformers  were  shipped  in  oil;  if  that 
proportion  could  be  increased  it  would  be  a  very  good  thing. 
The  railway  companies  had  raised  objections  lately  to  ship- 
ping transfonners  in  oil,  or  in  tanks  without  oil,  except  at 
owners'  risk.  The  authors  had  not  made  quite  enough  of  the 
superiority  of  forced-cooled  over  water-cooled  transformers  of 
large  size;  they  did  not  mention  the  increased  size  of  trans- 
formers which  could  be  put  in  the  same  tank.  He  hoped 
that  the  British  Engineering  Standards  specification  would  be 
adopted ;  if  every  customer  adopted  it  manufacturers  would 
be  compelled  to  follow.  Referring  to  the  authors'  load  curves, 
he  pointed  out  that  somebody  should  design  a  meter  which 
would  register  the  kilo-ampere-hours  instead  oi  the  kw.- 
hours,  in  order  that  such  loads  might  be  charged  for  in  the 
proper  way.  In  his  opinion,  bracing  could  sometimes  be 
overdone ;  with  the  rectangular  shell-type  coils  serious  distor- 
tion might  take  place  at  the  end  of  such  coils.  A  httle  free- 
dom in  that  respect  was  desirable.  The  continental  practice 
had  been  to  use  butt  joint-s  almost  exclusively.  Constant  tem- 
perature was  not  reached  until  much  later  than  was  thought 
to  be  the  case.  One  degree  rise  per  hour  was  sometimes  con- 
sidered to  be  near  enough  to  the  final  temperature,  but  -t 
was  not  anything  like  constant.  The  only  cure  for  sludge 
was  to  use  a  liberal  amount  of  the  best  possible  oil,  and  the 
transformer  should  not  be  allowed  to  overheat. 

Mr.  Watson  said  that,  speaking  generally,  transformers 
gave  far  less  trouble  than  any  other  apparatus  handled 
m  connection  with  supply  problems.  The  fact  that  at 
25  cycles  transformers  were  35  per  cent,  more  costly  and 
40  per  cent,  haavier  than  they  were  at  50  cycles  had  not  been 
driven  home.  He  imagined  it  was  more  likely  to  become  the 
practice  to  adopt  single-phase  rather  than  three-phase  units 
m  very  large  sizes  by  reason  of  the  convenience  and  lower 
cost  in  providing  spare  units  for  use  in  an  emergency.  Three 
single-phase  units  would  occupy  a  larger  space  than  one 
three-phase  unit,  but  in  the  maj'ority  of  generating  stations 
he  did  not  think  there  would  be  much  difficulty  in  providing; 
that  space.  It  added  considerable  value  to  the  paper  that  a. 
compaj-ison  of  prices  was  given.  In  the  past  it  had  too  often 
been  a  fault  that  different  types  of  apparatus  had  been 
discussed  without  information  being  given  as  to  costs. 
Pumps,  oil  tanks,  and  circulation  arrangements,  in  connec- 
tion with  large  units,  led  to  appreciable  expense,  and  it  was 
not  clear  from  the  paper  whether  that  was  included  or  not 
in  the  prices  given.  Something  required  to  be  done  in  regard 
to  the  standardisation  of  sizes  of  transfonners. 

Mr.  Williams  agreed  as  to  the  advantage  of  transporting 
in  oil,  but  that  was  not  to  be  recommended  for  foreign  ship- 
ment. There  appeared  to  be  a.  discrepancy  with  regard  to  the 
"crocodile"  trucks  which  were  said  to  be  available  in  this 
country  up  to  50  tons  loading  weight.  The  authors  seemed 
to  assume  that  a  transformer  in  a  truck  must  be  transported 
vertically.  He  had  a  strong  liking  for  the  shell-type  trans- 
former on  account  of  its  robustness.  Personally,  he  had 
a  decided  preference  for  the  single-phase  as  against  the  three- 
phase  unit,  particularly  when  it  was  of  large  size.  One  point 
which  had  not  been  brought  out  was  that  if  a  serious  break- 
down occurred  in  a  three-phase  unit  the  probability  was  that 
it  would  completely  wreck  the  whole  transformer,  and  the 
cost  of  rewinding  was  considerably  greater  than  it  would  be 
with  a  single-phase  unit.  The  water-cooled  transformer  of 
the  cooling-coil  type  was  a  very  poor  device.  With  water 
cooling  it  was  essential  that  the  water  should  be  at  less  pres- 
sure than  the  oil,  so  that  if  there  was  any  leakage  it  would 
be  from  the  oil  to  the  water;  he  did  not  see  how  that  could 
be  satisfactorily  done  with  the  water  coil  at  the  top  of  the 
transformer. 

Mr.  H.  T.  S.  BiXNS  said  that  most  of  the  points  on  which 
he  disagreed  had  been  covered  by  previous  speakers.  A  great 
claim  was  made  for  the  robustness  of  the  shell  type.  A  close 
study  of  the  construction  would  show  that  the  only  meana 
of  support  for  the  coila  was  the  crossbar,  since  the  clampa 


shown  tinder  running  conditions  did  not  come  into  play  at 
all.  Immediately  shrinkage  took  place  these  clamps — which 
the  authors  particlLlarly  drew  attention  to,  but  which  wer« 
not  intended  for  taking  up  shrinkage — were  no  longer  of  any 
service.  He  suggested  as  a.  test  of  robustness  that  the  ex- 
periment of  hanging  the  transformer  by  one  ring  bolt  in- 
stead of  two  should  be  made,  when  it  would  be  found  that 
very  considerable  distortion  would  result.  He  had  seen  a 
transformer  weighing  14  tons,  three-i>hase,  core-tyi>e,  hung 
up  by  one  side  only,  and  no  distortion  whatever  look  place. 
It  had  been  mentioned  that  external  .supports  with  the  rect- 
angular sheU-tyixi  were  unnecessary,  but  he  had  seen  ai 
transformer  of  this  type  where  the  coils  had  burst  and  short- 
circuited.  ' 

Mr.  J.  F.  Shipley  said  that  the  item  of  "  woman  labour  " 
could  be  omitted  from  the  summary  of  the  paper.  Transport 
restrictions  were  not  mentioned,  except  the  restriction  of  the 
imixjrt  market  in  materi.ils.  He  found  there  was  nothing 
much  to  grumble  about  except  the  packing.  Generally  it 
received  attention  from  the  chief  packer,  never  from  the 
engineer.  If  manufacturers  would  get  their  engineers  to 
design  the  packing  a  great  improvement  would  follow-.  Ship- 
ping transformers  in  oil,  complete,  could  be  done  very  well 
when  shipping  from  one  big  port  to  another,  but  where  it 
was  nece.ssary  to  tranship  or  unload  at  sea  sepai'ate  packing 
cases  had  to  be  used  for  evei7thing. 

Mr.  W.  Pakry  said  that  some  information  with  regard  to 
transport  along  the  roads  on  trucks,  and  also  relative  to  fur- 
nace transformers  would  be  useful.  The  suggestion  that 
lead-alloy  pipes  could  be  put  in  parallel  applied  to  coppeir 
pipes  as  well,  getting  rid  of  the  joints  in  a  similar  way. 
With  regard  to  failure  of  large  transformers  on  the  Rand,  it 
was  found  that  the  pipe  used  had  not  been  extruded  cor- 
i-ectly;  there  were  patches  in  the  walls  owing  to  crude  water, 
which  had  run  right  through  and  affected  the  transformer. 
That  point  should  be  watched.  Oil  could  be  circulated  along 
both  sides  of  the  coil  in  the  shell  type,  but  not  in  the  core 
type.  Most  of  such  coils  were  womid  two  sections  together, 
sepai-ated  simply  by  a  washer,  but  the  oil  had  free  access  to 
one  side  of  each  coil.  In  order  to  get  the  oil  on  both  sides, 
the  sections  would  have  to  be  spht  up  again  into  two  sepai-at-e 
coOs,  thereby  wasting  nearly  twice  as  much  space  in  ducts. 
That  was  entirely  unnecessary,  because  the  conductivity  of 
the  copper  across  that  small  space  was  quite  sufficient  to 
prevent  any  temi^erature  drop.  Thq  same  thing  applied  to 
core  types  of  transformers,  but  there  the  spaces  between  the 
a>ils  were  radial ;  consequently,  the  sludge  could  be  easily 
cleaned  out,  which  could  not  be  done  on  the  shell  type. 

Mr.  Ellis,  replying  to  the  discussion',  said  that  in  connec- 
tion with  the  question  of  the  shell-type  versus  the  core- 
type,  the  discussion  of  the  relative  merits  was  usually  pre- 
judiced by  the  particular  views  and  experience  of  individual 
manufacturers  and  power  supply  engineers.  He  had  not 
been  wholly  converted  to  the  shell  type,  but  in  writing  the 
paper  the  point  of  view  was  to  get  down  to  an  impartial 
statement  of  the  facts,  and  that  they  had  really  tried  to  do. 
The  time  was  opportune  for  a  general  and  fair  statement  of 
all  the  facts  concerning  transformer  design  and  operation, 
and  the  main  object  in  writing  the  paper  was  to  bring  that 
under  discussion.  The  prices  given  in  the  paper  were  pre- 
sent-day prices;  they  were  only  given  for  guidance.  The 
prices  given  with  regard  to  the  forced-cooling  transformer  in- 
cluded the  full  equipment.  Mr.  SiUs  referred  to  a  device 
which  prevent-ed  sludge.  That  controversy  had  lost  much  of 
its  interest  owing  to  people  realising  the  importance  of  hav- 
ing a  decent  non-sludge  oil,  and  not  a  cheap  variety,  such  aa 
was  probably  the  reason  for  the  oil-expansion  chamber  being 
originally  invented.  If  they  had  included  in  the  pa.per  every- 
thing that  everybody  had  called  for  they  would  have  written 
an  encyclopfedia.  He  hoped  at  a  future  date  to  be  able  to 
deal  with  other  questions.  In  view  of  the  inter-linking 
questions  which  were  coming  on.  they  gave  at  the  end  of 
the  paper  sufficient  indications  of  the  general  lines  on  which 
they  should  attack  those  problems.  They  deUberately  left 
out  furnace  transformers.  The  paper  was  intended  to  be 
written  from  the. point  of  view  of  a  large  central  station,  and 
the  question  of  furnace  transformers  merited  complete  treat- 
ment by  itself. 


Industrial    Lighting. — It    is    estimated    that,    in    the 

United  States  alone,  accidents  due  to  poor  lighting  rob  industries 
of  the  services  of  more  than  100,000  men  for  an  entire  year. 
During  recent  years,  increased  quantity  of  light  has  been  used  in 
industries,  but  there  has  not  been  the  same  progress  in  the  use  of 
suitable  reflectors  or  other  light-directing  devices.  Xevertheless, 
the  proportion  of  industrial  accidents  chargeable  to  poor  lighting 
has  fallen  from  25  per  cent,  in  1910  to  18  or  20  per  cent,  in  1918. 
Industrial  lighting  curtailment  as  a  measure  of  economy  is  based 
on  a  fallacy,  for  the  resultant  decrease  in  production  and  increase 
'In  accidents  far  more  than  counterbalance  the  saving  in  energy 
consumed  by  lighting.  • 

British  Oil. — The  oil  boriDgs  by  Messrs.  Pearson,  Lord 

Cowdray's  firm,  near  Chesterfield,  are  progressing.  At  the  Hard- 
stoft  No.  1  borinji.  a  depth  of  2..'*00  ft.  has  been  reached,  and  the 
indications  are  regarded  as  favourable.  The  next  deepest  boring 
is  Briminsrton  No.  1,  1,800  ft.,  and  a  flow  of  natural  gas  gave  rise 
to  a  rumour  that  oil  had  actually  been  found.  Two  other  borings 
have  been  started  in  Staffordshire. 
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THE    SUPPLY    OF     ELECTRICITY. 


By  J.  S.  HIGHFIELD,  M.Inrt.C.E.,  M.I.E.E. 


(Abstract  of  paper  read   before   the  EoYAL  SOCIETY  OK  AbTS.) 


Ihl  rt'L-fut  publicity  givoil  to  the  subject  has  led  the  public 
to  look  lor  j,aeat  reductions  in  piicos  and  many  other  benefits 
to  accrue  liom  the  Govcruiuent  taking  charge  of  the  industry. 
With  the  present  cost  of  plant,  fuel,  and  labour  no  startling 
Inductions  in  price  can  be  looked  for.  Having  legard  to  cost 
of  production,  eleotaicity  is  now  supplied  in  all  industrial 
districts  and  large  towns  at  cheap  rates,  the  figures  in  the 
following  table  being  tyjical  of  average  prices  :- 

TABLE  I.  -^ 


Name  of  town. 


Ashton-u.-Lyne... 
Birmingham 

Bury       

Glasgow... 

Leeds 

Liverpool 

Sheffield 

Stalybridsre 
City  of  London... 
(Ity.  ot  London  Co. 
London  Co. 
South  London  Co. 
South  Met.  Co.... 


2,636 

54.930 

5,128 

55,610 

24,920 

29,048 

57.338 

9.O00 

21,000 

1H,500 

23,300 

4,350 

9,800 


Cost  per  unit 

exclQBtve  of 

capital 

charges. 


d. 
055 
091 
0-65 
0-83 
0-52 
0-76 
0-48 
0-4.-. 

l-6r, 

1-42 

U-8II 
112 
0'9(i 


Average 

price 
received 
per  unit. 


Percentage 

of  gross  profit 

to  capital. 


0S5 
1-28 
0-82 
1-21 
1-04 
1-51 
0-88 
0-82 

2'5r» 

219 
1  OB 
1-92 

r.ii 


750 

946 

8-10 

8-35 

831 

10-41 

13-36 

11-37 

7-01 

7-14 

4-3<) 

6-87 

819 


L'nfortunutely,  there  is  no  simple  means  of  measuring  the 
cost  of  supplying  electricity  to  enable  a  ready  comparison  to 
be  made  between  one  method  and  another  or  between  the 
costs  of  one  station  and  another. 

Table  I  shows  vjhat  wide  variations  exist  in  the  working 
cost  per  imit  sold  and  the  average  price  received  for  elec- 
tricity. .\ny  use  of  either  figure  for  the  purpose  of  compar- 
ing the  general  excellence  of  these  undertakings  would  be 
wholly  erroneous. 

The  smaller  profits  earned  by  the  companies  are  noticeable. 
One  of  the  main  reasons  is,  that  in  nearly  all  the  company 
a.reas  there  is  a  second  competing  company,  with  the  result 
that  large  unnecessary  capital  and  other  costs  are  involved. 
In  the  municipal  areas  there  is  no  competition.  A  second 
reason  is  the  large  capital  sums  spent  by  the  companies  on 
]iionee,ring  work. 

The  reasons  for  the  large  variations  \n  the  costs  and  in  the 
selling  prices  are  to  be  sought  in  the  existence,  or  otherwise, 
of  competition,  in  differences  in  the  price  of  coal,  the  number 
of  c(jnstmiers,  their  average  load,  and  the  use  made  by  each 
consumer  of  electricity. 

Tlie  total  capital  charges  usually  represent  about  50  per 
cent,  of  the  total  cost  of  supplying  a  consumer  with  elec- 
tricity. The  average  cost  of  connecting  a  consumer,  includ- 
ing the  service,  metei-,  and  proportion  of  the  distribution 
main,  is  about  £05.      The  coal  bill  represents  about  2.5  per 


cent,   of  the  total  ohargea  to  the  consumer,  and   the  other 
charges  the  remaining  '20  per  cent. 

The  inciilence  of  the  above  charges  varies  with  the  class  of 
load  supplied,  as  follows  ;  — 

Total  ca.pital  oharges    fi am  30  to  60  per  cent. 

Coal  from  55  to  10  per  cent. 

Other  working  expenses        ...  from  15  to  30  peir  cent. 

Tlie  first  figures  represent  aippi-oximately  the  i-atio  for 
uudertalvings  supplying  a  small  numlier  of  largo  cunsUiueirM 
with  a  high  load  factor,  and  the  lattor  figures  imdei-takings 
supplying  a  large  number  of  ainall  njusuuicrs.  Of  the  total, 
the  items  that  vary  in  approximate  proportion  to  the  output 
in  Board  of  Trade  imits  consist  in  an  amount  represented  l)y 
the  cost  of  three-quarters  of  the  coal  and  stores,  with  a.  pro- 
portion of  the  repaiirs  and  wages,  orv  say,  '25  pex  cont.  of  the 
total  cost  of  the  supply.  Consequently,  if  lOU  represents  the 
total  cost  of  working  a  particular  undertaking  at  a  load 
factor  of  '20  per  cent.,  and  if  by  reason  of  the  consumers 
using  their  supply  for  longer  hours  they  use  twice  the  num- 
ber of  units,  the  total  cost  will  be  incn-eased  to  1'25.  There- 
fore, the  average  cost  per  unit  will  be  induced  by  37  pea-  cent. 

Having  regaj'd  to  the  fact  that  the  distribution  c^ipital 
represents  approximately  .00  per  cent,  of  the  total  capital 
employed,  and  that  the  cost  of  transfoi-ma.tiou,  distribution 
and  maintenance,  of  meters  represent.s  some  20  per  cent,  of 
the  total  cost,  it  follows  that  no  decrease  in  the  \>rUe  of  bulk 
supply  by  .super-stations  or  otherwise  c-an  possibly  reisult  in 
a  very  large  reduction  in  price  to  the  ordinary  su^all  con- 
sumer. The  ordinary  consumer  can  effect  for  himself  a  re- 
duction in  the  price  i>er  unit  of  much  larger  magnitude  by 
making  a  better  use  of  the  supply. 

In  an  ordinary  private  house,  if  the  units  used  for  hghting 
are  about  300  per  annum,  the  units  itsed  for  heating  and  cook- 
ing will  be  about  3,000  per  annum-.  Taking  the  price  foi 
lighting  at  (id.  per  unit  and  the  price  for  heating  and  cooking 
at  Id.  per  unit,  the  average  price  per  unit  would  be  1.4d. 

The  recent  high  prices  of  coal  and  other  fuel  and  the  diffi- 
culty of  obtaining  supplies  have  resulted  in  a  great  increase 
in  the  use  of  electricity  for  heating  and  cooking,  and.  no 
doubt,  had  the  apparatus  for  its  use  been  readily  obtainable, 
this  increase  would  have  been  greater.  There  has  also  been 
a  great  increase  in  the  use  of  electricity  for  power;  the  load 
factor  has  increiised,  and,  in  spite  of  the  fact  that  new  plant., 
when  installed,  has  cost  more  than  50  per  cent,  above  pre-war 
prices,  that  the  price  of  coal,  having  regard  to  quality,  has 
doubled,  that  wages  and  other  expenses  have  increased  two 
or  three  times,  the  electricity  supply  undertakings  have  been 
able  to  carry  on  and  to  maie  ends  meet  with  a  iielatively 
small  increase  in  price,  generally  not  exceeding  50  per  cent, 
and  with  a  smaller  increase  in  the  average  selling  price. 

Had  plant  remained  at  pre-wa.r  prices,  there  is  no  doubt 
that  progress  in  replacing  .small  stations  by  large  turbine 
stations  would  have  been  rapid.  I  set  out  in  Table  H  the  co.^t 
of  power  stations  of  small  and  large  sizes.  The  figures  a.re 
exclusive  of  the  cost  of  land  and  are  nearly  twice  the  figures 


TABLE  IL — Showin(;  Capital  and  Working  Costs  kor  Power  Stations  Erected  and  Worked  at  Prebent-Day 

Prices  fob  Materials  and  Labour. 


Capital 

Maximum 

Capital 
per 

Load 

Units 

Coal 

.  Bnnning  costs. 

Plant 

12*  per 

installeil. 

cost. 

load. 

kilowatt 
of  load. 

factor. 

generated. 

sumption. 

Cost  of  coal 

at  20s.  per 

ton. 

Other 
works 
costs. 

cent,  on 
Ijower 
station 
capital. 

Total 
-costs. 

Per  unit 
generated. 

Vo  of        Sizeot 

lb.  pel- 

i- 

KW. 

±' 

Per  cent. 



unit 

.£ 

i- 

gen't'd. 

.>-,, 

28.100 

250 

112  4 

._,, 

547,500 

5  0 

1,230 

1.070 

3,500       a.ioo 

2-54 

,=jii 

1,095,000 

4-75 

2,330 

1,100 

3,500  ;      6,930 

1-52 

a           oou 

55.500 

I.UOO 

55-5 

25 

2,190,000 

45 

.    +,400 

2,600 

6,900       13,900 

1-52 

50 

4,380.000 

4-25 

8,300 

2.700 

6,900  ,    17,900 

0-98 

4            1,000 

125,650 

3,000 

41-88 

25 

6,570.000 

3-5 

10.260 

5,900 

16,700  [    31,850 

116 

.       50 

13,140,000 

.3-26 

.  19,000 

6,1.00 

15,700  i    40,800 

0-75 

'J,i)lM 

L'lO.MOM 

6.000  • 

4UU 

25 

13,140,000 

3-0 

17,600 

11,500 

30,000  i    69,100 

108 

50 

26,280,000 

2-75 

32,200 

11,800 

30,000       74,000 

0-68 

t>            5,000 

535.00U 

20.000 

26-;5 

26 

43.800,000 

2-5 

48,900 

21,000 

67,000  i  136,000 

0-75 

50 

87,600,000 

2-3 

89.900 

<    21,500 

67,000     178,400 

049 

7          10,UUU 

1,100,000 

50,000 

220 

25 

109,500,000 

225 

110,000 

'•    31,500 

137,600  :  279.000 

0-61 

50 

219,000,000 

210 

205,000 

1    32,500 

137,500     375.000 

n-41 

li       *  25.0(.}U 

2,142,000 

100,000 

21-42 

25 

219,000.000 

20 

196.500 

53,000 

268,000  ;  516,500 

0-67 

50 

438,000.000 

1-8 

352,000 

55.000 

268.000  (676.000 

0-37 

The  figures  in  the  above  table  are  merely  typical.  They  may  be  expected  to  vary  somewhat  according  to  the  locality  and 
the  site.  They  include  estimated  figrures  for  builcUngs,  wharfage,  sidings,  &c.,  but  are  exclusive  of  cost  of  land  and  of  providing 
circulating  water. 
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obtaining  before  the  war.  I  also  show  the  approximate  -work- 
ing exijenses;  the.se  figures  must  be  taken  as  typical;  local 
t-onditions  might  produce  ■s\-ide  variations.  Th&  figure.'?  show 
i-lp;irl.\"  the  econoiu\'  to  be  gained  from  the  tise  of  large  plant. 
TABLE  III. — Showing  the  Cost  of  Teansmissiok  Systems 
AT  Present-day  Prices  fob  Labour,  and  taking  Copper 
AND  Lead  at  sKlOO  and  £25  per  Ton  Respectively. 


Size  of 

conductors 

and 

pressure. 


Working  cost. 


Per  KK.  per 
annum  per 
mile  run. 


.Volts.-' 

Kilowatts 

3,300 

.S20 

3,000 

.IIO 

11,000 

1,800 

•22,000 

3,600 

33,000 

5,400 

Vndertfround  SygUm. 


5.500 
6.1-0'J 
7,000 


10 per  cent. 

' 

on  capital. 

£ 

400 

1-23 

500 

0'93 

660 

0-30 

Overhead  Syitevt. 

12§  percent. 

Sq.  ui. 

Volts. 

on  capital. 

•075 

3,3j0 

3-JO 

1,300 

40 

1        162-6 

051 

■Vlo 

3,300 

510 

1,600 

3-0 

200 

0^37 

•ri> 

11.000 

l.SUO 

•2,600 

1-45 

325 

0-18 

•Ui 

92,0.0 

3,690 

•2,90J 

0^80 

360 

0^10 

•l•i^ 

a.ooo 

5,^100 

3,-200 

0-6 

I        400 

0-08 

Two  cables  and  six  overhead  wires  are  included  in  each  line  to  work  with 
three-phase  alternating  current. 

Lu  Table  III  I  show  the  cost  of  underground  and  overhead 
transmission  lines,  the  cost  of  the  latter  'varying  from  less 
than  one-half  to  sUghtly  over  one-third  that  of  the  former. 
The  figuies  in  the  last  column  show  that  under  the  best 
conditions  the  cost  of  transmission  for  distances  exceeding 
•20  miles  is  a  serious  item.  It  is  clear  that  the  increased  cost 
of  plant  and  mains  must  mean  that  the  superseding  of  exist- 
ing plant  wiU  be  delayed. 

Often  the  ai'gmnent  is  advanced  that  State  or  municipal 
ownership  results  in  low  prices.  Before  the  war,  companies 
were  able  to  raise  loans  at  rates  of  interest  varj'ing  from  , 
3i  to  4J  per  cent. ;  municipahties  in  general  paid  from  3  to 
3i  per  cent.,  or,  say,  some  1  per  cent,  less;  but  under  the 
terms  of  the  loans  they  were  obUged  to  provide  sinking  funds 
to  redeem  the  loans  in  about  25  years,  involving  a  sinking 
fund  of  from  3  to  3J  per  cent.  In  place  of  a  sinking  fund. 
the  companies  usually  apply  to  depreciation  and  reserve  an 
amount  equal  to  about  2  per  cent,  of  the  capital;  conse- 
quently, so  far  as  the  loans  are  concerned,  the  total  annual 
payment  for  money  so  raised  is  approximately  the  same  aa 
for  municipahties. 

The  companies  also  raised  considerable  sums  of  money  by 
the  is-^ue  of  preference  shares  entitled  to  dividends  at  the 
rate  of  from  .5  to  6  per  rent.;  the  money  so. raised  thus  cost, 
after  kllowing  for  depreciation,  perhaps  one-half  of  1  per  cent, 
more  than  tbi>  money  raised  by  the  municipalities.  Some- 
thing like  onehalf  of  the  total  capital  of  the  companies  has 
been  raised  by  the  issue  of  ordinary  shares,  and  average  divi- 
dends have  been  paid  thereon  of  aj  proximately  4  to  5  \>er 
cent. 

The  matter  may  be  examined  by  comparing  the  gross  profit 
earned  by  the  company  and  municipal  undertaking.*.  The 
figures,  extracted  from  "  Garcke's  Mnnnal  of  Blectrical 
r.'ndertakings,"  aro  as  follows: — 

TABLE  IV. — Ajiounts  of  Capital  Expenditure  and  Gross 
Profit  in  certais  Company  and  Municipal-ownep 
Electricity  Undertakings. 


1914 
1913 
1916 
1917 


No.  of 
under- 
takings. 


98 
95 
93 
111 


Capital 
expended. 


Gross  profit  before 
providing  for 
depreciation. 


Percentage 
of  gross 
profit  to 
capital. 


Companij  Undertakings^ 

&            I                .«  1 

25.132.662                1,722.396  68 

26,281.9.^2     I           1.686.389  6-4 

25,958,683     !            1,673,5.52  64 

27,107,746     I  '         1,914,634  I         70 


Municipal  Undertuhiiuis. 

1914 

186 

45.250..')32                 3,653.919 

8-(i 

1915 

199 

49.424.226 

3.952.P02 

8-0 

1916 

ISO 

49,375.009 

3.830,077 

7-8 

1917 

172 

49.246.295 

4.054,771 

8"2 

The  main  reason  for  the  difference  in  gross  profit  is  that 
the  companies  in  general  supply  under  more  difficult  con- 
ditions than  the  municipalities.  The  latter  supply  nearly  all 
the  lar'Te  manufacturing  towns  excepting  Newcastle  and 
Ixindon.  and  in  the  Litter  there  are  over  aD  the  dense  central 
areas  competing  comcanies.  and  in  the  county  areas  of  the 
power  companies!  difScult  distribution  problems  have  to  be 
faced. 

There  is  no  doubt  that  had-  the  prices  charged  to  the  con- 
sumers been  increased  by  even  1  per  cent.,  and  had  the  addi- 
tional profits  been  .npplied  to  improving  methods  and  appara- 
tus, tbo  CO'*)  to-du\'  to  the  consumer  -n^nuld  have  been  kss. 
^^Tiiiteveij  is  ultimately  r?e/;ided  upon  for  the  future  c;oD'nTict 


of  eJectricity  supply,  it  is  to  be  hoped  that  at  least  the 
finances  of  the  industry  will  be  arranged  so  that  there  will 
l>e  such  a  margin  over  and  above  the  cost  of  production, 
including  the  c-apital  charges,  as  will  provide  an  ample  reserve 
not  only  for  the  replacement  of  plant  as  it  becomes  obs<ilete, 
but  also  for  the  conduct  of  large-scale  experiments,  dii'ected 
to  increasing  efficiency  and  improving  methods.  The  exist- 
ence of  profits  and  the  ex|>enditiD-e  of  a  sufficient  stun  for  t-h« 
above  purpo><;3  is  the  only  way  to  est-ablish  the  business  on  < 
really  firm  foimdation,  and  is  the  surest  way  to  provide  for 
the  production  of  electi-icity  at  the  lowe.st  possible   price. 

Fin-ancial  assistance  from  the  State  for  industrj'  may  be,  m 
certain  cases,  necessary  and  justifiable,  but  such  assistance 
should  be  rendered  only  when  absolutely  necessary.  Experi- 
ence shows  that  electrical  supply  is  a  stable  industry,  and 
although  the  margin  of  profit  has  been  small  in  the  past,  in 
the  sense  that  the  ordinary  shareholders  !>('  comfxinies  have 
received  an  avei-age  dividend  of  only  4  to  -5  per  cent,,  tho 
bu.siness  is  one  that  should  offer  a  safe  investment  for  capital, 
and  in  the  future  there  should  be  no  difficulty  in  raising  divi- 
dends to  8  or  10  per  cent.  The  power  companies  raised  large 
sums  of  money,  and  after  earning  very  small  profits  for  some 
years  they  are  gradually  improving  their  position,  as  the 
following  figures  show  : — 


Year. 

No.  of 
companies. 

e^ndt'd.           Gross  profit..           Capital. 

1910 
1913 
1917 

'       Percent. 

6  6.246.322               249,728                  40 

7  7.461,917               374,684                  S'O 

8  10.495,4.54              723,640                 i;9 

They  have  now  estabhshed  themselves,  and  there  is  no 
reason  why  they  should  not  become  increasingly  prosperou.'? 
commercial  undertakings,  able  to  raise  through  the  ordinary 
channels  the  money  they  require  for  development. 

Again,  the  larger  municipal  undeit-a-kings  showed  in  the 
year  1917  an  average  return  on  the  capital  expended  of  8  pel' 
cent.,  and  in  addition  to  meeting  the  whole  of  the  interest 
and  sinking  fund  charges,  they  were  able  "to  set  aside  for 
reserve  a  sum  of  £414,818  on  the  total  ca.pital  sum  invested 
of  £49,-2i6,'29o. 

From  these  figures  there  does  not  seem  to  me  to  be  any 
strong  case  for  State  assistance,  so  long  as  the  development 
of  electrical  supply  proceeds  along  well-trodden  lines. 

Development  should  proceed  outwards  from  the  towns. 
With  this  object  a  unifonn  system  should  be  adopted  so  that, 
when  eventually  the  call  for  power  increased  in  the  inter- 
mediate district-s.  the  supplies  oould  be  linked  together  so  as 
to  form  a  uniform  and  complete  system. 

The  chief  saving  of  coal  is  made  by  changing  from  an  isolated 
plant  to  a  central  electrical  supply.  The  individual  plant  may 
use  as  much  as  12  tons  of  coal  per  kw.  per  annum,  as  against 
4  tons  at  a  central  power  st-ation.  Before  putting  down 
independent  plant,  it  is  to  be  regretted  that  consumers  often 
fail  to  realise  that,  although  the  immediate  comparison  may 
show  some  small  advantage  in  its  favour,  the  ultimate  advan- 
tage is  all  in  favour  of  the  central  .supply  of  power,  as  once 
the  private  plant  is  in.stalled  the  cost  of  jxjwer  cannot  be 
reduced  until  tho  plant  is  finally  scrapped  at  the  end  of 
1-5  t-o  20  vears;  in  fact,  as  the  plant  gets  older  the  cost  of 
running  it  tends  to  increase,  .\gainst  this  fixed  cost,  the 
tendency  of  the  central  .station  is  to  reduce  continualh-  i^s 
costs ;'_its  load  rs  always  growing,  necessitating  the  mstalla- 
tion  of  new  plant,  which  is  invariably  more  economical  than 
the  old  plant.  The  skiU  and  attention  given  to  the  plant 
tend  to  increase  as  the  plant  increases  in  size,  resulting  in  a 
steady  decrease  in  the  cost  of  production  and  in  a  lower  price 
to  the  consumer.  Every  new  customer  of  a  central  station 
reduces  the  incidence  of  the  standing  charges,  and  enables 
the  date  for  erecting  new  and  more  economical  plant  to  be 
advanced. 

TTie  moat  satisfactory  method  of  financing  a  power  under- 
taking is  for  most  of  the  consumers  to  have  some  direct  finan- 
cial interest  in  its  success.  The  prices  for  power  should  be 
so  fixed  as  to  produce  an  ample  return  on  the  capital,  so  that 
sufficient  amounts  can  be  set  aside  to  provide  for  the  early 
scrapping  of  uneconomical  plant,  for  the  adoption  of  the  newest 
methods,  for  reseai-ch  in  the  methods  of  using  fuel,  and  for 
the  payment  trf,  say,  8  to  10  per  cent,  on  the  ordinary  capital. 
K  company  so  situated  would  be  able  to  raise  money  at  the 
lowest  marketrate  of  interest;  the  fact  that  its  consumera 
are  interested  in  its  prosperitv  will  make  them  most  excellent 
canvassers,  so  that  the  business  should  ■  increase  rapidly; 
with  evei->'  increase  in  business  its  costs  will  tend  to  deci-ease. 
and,  consequently,  its 'profits  will  increase,  and  should  bo 
shared  with  its  consumers  before  the  rate  of  dividend  is  in- 
creased above,  say.  S  per  cent.,  and  as  the  dividend  increases 
the  proporti&n  of  the  profits  distributed  among  the  consumers 
by  way  of  a  reduction  in  price  should  be  increased. 

It  is  probable  that  in  the  near  future  further  progress  will 
be  made  in  the  electrification  of  railways.  Stations  should 
not  be  put  down  by  railway  companies  but  bv  the  electric 
supply  authorities,  and  should  form  paj-t  of  their  main 
systems. 

The  depreciation  in  the  currency  and  the  consequent  ad- 
vance in  the  prices  of  plant,  wages,  and  material  have,  from 
an  economic  view  point,  delayed  the  date  for  scrapping  exi.-t- 
ing  plant.,  and  have  made  the  conservation  of  capital  of  tb^ 
first  importance.     On  tho  other  hand,  tho  incj«i.«vl   cxM  cil 
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ooal  and  the  necessity  for  conserving  it,  are  pressing  reasons 
for  taking  cai-e  that  future  developments  make  for  tie  maxi- 
mum of  economy.  It  is  clear  that  the  artiticial  boundaries 
that  have  hitherto  c»nfined  each  undertaking  to  its  district 
hhtmUl  be  bridged  over.  It  is  almost  certain  that  the  plant 
available  to-day  will  be,  from  the  point  of  view  of  economy 
in  coal  cousuinption,  obsolete  withm  the  next  tifteeu  years. 
Tlrere  is  the  leas  reason  to  plunge  rashly  into  huge  expendi- 
ture far  ahead  of  requirements. 

When  the  GoveiTiujent  takes  under  its  wing  any  entei-piise, 
it  sliould  take  care  that  in  making  laws  for  its  conduct  the 
ordinary  principles  of  business  should  be  observed.  The  law 
should  enable  tJie  business  to  flourish,  instead  of  making  the 
earning  of  profit  difficult  or  impossible;  it  should  protect  the 
industry  so  that  ample  profit  can  be  earned ;  laige  reserves 
(■hould  be  encouraged,  and  increasing  profits  shared  with 
the  customers:  thus  only  «in  the  widest  expansion  and  the 
lowest  priees  be  attained.  If  direct  State  aid  is  required 
at  all  it  should  be  resorted  to  only  when  other  methods  fail. 

It  is  of  the  utmost  imiwrtance  that  the  present  uncer- 
tainty .should  be  removed  as  soon  as  po.ssjblo;  it  is  hampering 
the  inilustry  jusrt.  at  a  time  when  confidence  is  of  the  greatest 
importance.  Extensions  of  plant  are  called  for  in  every  direc- 
tion, and  delay  will  lead  to  breakdowns  and  shortage  of 
supply.  Xaturally,  in  the  pre.«ent  uncertain  i>oeition,  doubt- 
ful if  their  pro|>erty  is  to  be  transferred  t(_)  iM.thor  nebulous 
district  boaaxls  yet  to  be  set  up,  and,  if  .^o,  at  what  price, 
both  conipanie-s  and  municipalitie.=  hesitate  to  embark  on  new 
expenditure.  .\ny  long  delay  will  do  far  more  harm  than 
the  district  lioards  can   put  right  for  years. 


^  Discussion. 

Mr.  .I.AMES  Devoxshihe  said  he  was  re^sponsible  for  the 
first  Parhameniary  promotion  of  a  Power  Bill,  viz.,  in  1898, 
when  the  General  Power  Distributing  Co.  endeavoured  to 
obtain  powers  to  STipply  electricity  over  a  very  wide  area. 
The  Bill  passed  through  the  House  of  Lords,  but  failed  in 
the  Commons,  where  it  met  with  a  solid  phalanx  of  opposi- 
tion from  the  municipalities.  However,  he  did  not  think 
that  the  ±'10,000  expended  was  wasted,  because  two  years 
later  there  came  before  Parliament  a  group  of  power  bills, 
all  of  which  received  Pvoyal  Assent.  Moreover,  he  believed 
the  promotion  of  1898  was  responsible  for  the  appointment 
of  Lord  Crass's  Committee^  which  recommended  that  elec- 
tricity should  be  authorised  for  distribution  over  wide  areas. 
Mr.  G.  W.  P,\)tTRii)GE,  as  one  of  Mr.  Ferranti's  assistants, 
described  how  supply  was  given  in  the  old  days,  from  oiver- 
liead  cables  at  a  pressure  of  2,400  volts,  with  house  trans- 
fonners.  Mr.  Ferranti  was  20  years  in  front  of  eveiybody 
eLse.  The  original  10,000-volt  cables  were  in  actual  use  over 
a  great  portion  of  the  London  company's  system  to-day — 
about  28  miles  of  these  cables.  The  controversy  between 
alternating  and  direct  cuiTent  in  the  early  days  was  so  keen 
that  the  respective  managers  ^-vould  not  speak  to  one  another. 
With  regard  to  the  superstations  which  were  so  much  talked 
of.  for  every  pound  of  coal  burned  it  was  ne<-esEai-y  to  have 
.'JOO  lb.  of  water  for  condensing  purposes;  the  question  of 
circulating  water  was  of  the  greatest  imiK)rtance.  If  tliey 
i-ould  make  use  of  the  large  heaters  of  which  so  much  was 
heaid.  the  lo;id  factor  would  be  very  much  improved,  and  the 
customers  using  them  could  have  energy  at  a  very  low  rate. 
During  the  war  certain  countries,  such  as  Italy  and  Switzea- 
land,  found  it  pa-actically  impossible  to  obtain  coal  even  at 
■£ff)  or  £V2  pet  ton;  the  Swiss  were  so  short  of  coal  that 
they  had  to  make  use  of  these  lai-ge  heaters,  and  at  the 
present  time  he  understood  that  there  were  no  fewer  than 
47  different  types  of  these  heaters  in  use  or  being  completed. 
Mr.  L.  L.  EoBiNSON  .said  that  his  Council,  upon  his  advice, 
had  departed  from  the  old  and  stupid  municipal  habit  of  con- 
demning everything  that  a  company  did.  The  Hackney 
Borough  Council  had  linked  its  power  station  with  that  of 
the  North  Metropohtan  Power  Co.  with  the  view  of  obtaining 
the  greatest  advantige  out  of  the  two  systems  for  the  purpoise 
of  munitions  manufacture  in  the  north-east  of  London.  That 
■was  done  by  running  a  cable  from  a  .stib-station  in  the  north 
of  Hackney  to  a  sub-station  supplied  by  the  North  Metro- 
politan Co.  in  Stoke  Newington.  That  cable  had  been  used 
throughout  the  war,  and  it  was  being  used  constantly  to-day. 
for  keeping  the  loads  on  the  i-espective  works  at  economical 
figures.  Hackney  now  never  ran  its  works  unless  there  was 
a  load  sufficient  for  a  big  turbine,  and  the  whole  week-end 
was  dealt  with  by  the  company.  The  sa.ving  had  been  most 
.'•triking.  Before  they  linked  up,  Plackney  was  using  3  lb. 
of  coal  per  unit,  but  now  it  was  less  than  2i  lb. 

Mr.  W.  L.  Madgex  said  that  one  of  the  most  serious  diffi- 
(■ulties  with  which  the  electrical  industry  had  had  to  contend 
in  the  past  was  the  competition  of  private  generating  plant. 
Lp  to  the  time  of  the  war  the  number  of  private  plants  which 
were  being  installed  had  gradually  diminished,  but  the  un- 
certainty as  to  lecislation  affecting  the  industry  w-as  not 
only  having  an  influence  upon  extensions  of  the  larse  power 
stations  of  the  country,  but  it  was  also  unsettling  the  mind-s 
of  the  owners  of  larse  works,  with  the  result  that  there  had 
bee'^  a  very  large  increase  in  the  orders  for  private  plant. 
He  -^s  informed  that  of  the  electrical  plant  now  on  order. 
one-thiT-d  was  for  private  installations.  Notwithstanding  the 
greatest  pressure  beins  brought  upon  the  authorities  t-o  do 
something  quickly,  months  had  gone  by.  and  still  there  were 
no  signs  of  action.  Meanwhile  the  industry  was  suffering 
very  severely. 


Mr.  P.  D.  TocKETT  said  he  could  not  quite  agree  with  Mr. 
Madgen  as  to  the  position  with  regard  to  private  plant.  Hi.s 
own  impression  was  that  the  tendency  to  install  private  plant 
was  still  diminishing  where  the  powex  companies  wctx}  in  a 
position  and  willing  to  supply.  At  the  eame  time,  in  tho 
present  uncertain  .state  of  legislation,  the  supply  industry 
did  not  know  where  it  was,  and  hesitated  to  sjiend  large 
sums  of  money  in  pushing  the  sale  of  power  among  largo 
manufacturers. 

Mr.  C.  A.  B.'VKEli  said  that  in  tho  discussion  on  the  recent 
paper  at  the  lioyal  Society  of  Arts  by  Sir  Dugald  Clerk,  a, 
coauparison  was  made  between  cooking  by  gas  and  cookmg 
by  electricity.  In  such  comparisons  it  was  important  that 
electricity  should  have  fair  play.  The  speaker  in  queistion 
said  that  100  units  used  in  a  modern  electric  cooker  were 
equivalent  to  1,000  cubic  feet  of  gas  in  an  old-fashioned  gas 
(looker.  He  had  with  him  some  figures  from  one  of  the 
L.C.C.  cooking  s»"h(X)ls  in  which  gas  and  electiic  cookers  were, 
side  by  side,  and  the  staff  were  free  to  use  either  as  they 
thought  fit.  Thus  the  figures  were  unbiased.  The  gas  re- 
quired to  cook  a  dinner  consisting  of  4  lb.  1  oz.  of  b(>ef. 
boiled  potatoes,  greens,  and  an  apple  pie  cost  1.20d.,  whilst 
electricity  to  do  the  same  cost  1.4d.  With  gas  cooking  the 
joint  was  reduced  in  weight  by  12i  oz.,  and  with  electricity 
it  was  reduced  by  7J  oz.  The  total  cost  of  cooking  by  gas 
worked  out  at  9.86d.  and  by  electricity  (3.55d.,  and  the  com- 
parison was  that  39  units  of  electrieity  werethe  equivalent 
of  1.000  cu.  ft.  of  gas,  or  100  units  the  equivalent  of  2,580 
cu.  ft.  of  gas. 

Mr.  G.  Ij.  Addenbrooke  said  that  as  one  of  the  old  pioneers 
he  was  alamied  at  the  attitude  which  the  public  was  taking 
up  towards  the  whole  question  of  electricity.  There  seemed 
to  be  a  sort  of  idea,  that  if  the  Government  took  over  elec- 
tricity supply  every  fanner  within  five  miles  of  a  town  could 
have  electric  light  in  his  farm  buildings,  motors,  &c.,  and 
that  evcrj'  cottager  in  a  remote  district  could  also  have 
electricity.  There  was  no  doubt,  however,  that  the  more 
the  question  was  gcSn©  into  the  more  it  was  seen  that  that 
would  not  be  so,  owing  to  the  economical  limits  of  distribu- 
tion. Another  jwint  was  that  the  erection  of  super-station  a 
was  entirely  controlled  by  condensing-water  facilities.  If 
great  advances  took  place  which  would  do  away  with  the 
need  for  the.se  immense  quantities  of  condensing  water,  in 
20  years  they  would  have  all  these  costly  super-stations  lying 
in  the  wrong  places,  and  a  fresh  start  would  havg  to  be 
made.  If  the  Bill  were  passed,  it  would  take  two  or  three 
years  to  prepare  the  plans,  &c.,  and  the  stations  would  take 
a  long  time  to  complete,  so  that  the  industry  would  be  in 
a  state  of  uncertainty  for  the  next  five  years,  just  at  the  time 
when  reconstruction  was  very  important,  and  when  it  w-as 
desirable  that  we  should  pull  ourselves  together  as  quickly 
as  could  be  done.  He  hoped  that  sounder  and  more  con- 
servative counsels  would  prevail  in  high  quarters  in  the 
future  than  seemed  to  have  been  the  ca-se  in  the  past. 

Mr.  F.  W.  .Jennings  said  that  the  advantage  of  usmg 
private  plant  when  there  was  a  large  quantity  of  steam  re- 
quired for  manufaotui-ing  pm-poses,  had  not  been  brought 
out  very  clearly.  He  w-as  familiar  with  many  private  plants 
which  had  taken  the  place  of  .supply  from  a  public  source  in 
connection  with  which  the  coal  bill  for  the  factory  had  not 
been  altered  at  all  from  that  which  was  previously  required 
for -generating  steam  for  factory  puiT>oses.  Therefore,  th<' 
only  coist  of  tho  electricity  was  the  interest  on  capital  and 
depreciation.  If  that  was  developed  a  little  more  some  of 
the  smaller  public  supply  stations  might  be  used  to  better 
advantage  than  they  were  at  present.  Although  the  effi- 
ciency of  a  power  station  might  only  be  20  per  cent.,  the 
combined  efficiency,  if  the  latent  heat  in  the  exhaust  steam 
w'as  made  use  of,  was  something  like  60  per  cent. 

The  Chaikman  (Mr.  A.  A.  Campbell  Swiuton)  said  it  wais 
a  surprising  thing  that  electricity  should  have  made  the 
advance  it  had  having  regard  to  the  difficulties  it  had  had 
to  contend  with.  All  these  difficulties  had  been  due  to 
j»litical  considerations.  If  the  indusfci-y  had  had  a  perfectly 
free  hand  and  the  politicians  had  not  been  brought  into  the 
matter  he  was  sure  it  would  have  been  in  a  vastly  superior 
lK).5ition  to-day  than  it  was.  If  the  authorities  would  only 
appoint  technical  people  to  attend  to  these  matters  and  keep 
them  out  of  the  hands  of  the  politicians,  he  was  sure  they 
■nould  all  be  thankful. 

Mr.  HiGHFiELD,  replying  to  the  discussion,  said  the  only 
deduction  to  be  drawn  from  Sir  Dugald  Clerk's  p-aper  was 
that  if  the  country  was  to  save  coal,  the  sooner  electricity 
was  got  rid  of  and  gas  used  instead  the  better.  The  ang^ver 
to  such  a  suggestion  was  that  electricity  was  being  used 
more  and  more  every  day  for  heating  and  cooking.  The 
difficulties  which  would  arise  if  new-  authorities  were  set 
up  to  purchase,  existing  power  stations  and  transmission 
lines  could  hardly,  he  thought,  have  been  realised.  Many 
of  the  existing  smaller  plants,  which  were  erected  when 
plant  was  much  cheaper  than  it  was  to-day,  were  doinc  effi- 
cient service  and  supplying  the  consumer  with  cheaper 
energy  than  would  be  the  case  it  thev  were  scrapned  under 
a  national  system  and  modem  plant  installed  in  their  place 
at  present-day  prices.  The  difficulties  of  condeni^ing  Vater. 
which  had  been  referred  to,  would  be  eot  over  by  nutting 
power  stations  nfloat.  and  in  that  connection  use  rnight  be 
made  of  some  of  the  German  battleships.  The  difficulty  of 
coaling  would  be  greatly  reduced,  as  colliers  could  be  brought 
alongside,   and   ash  handhng  became  perfectly  easy. 
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NEW     ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 


Headers  are  inrUed  to  submit  particulars  of  new  or  improved  devices  and  apparatus,  ivhich  will  be  published 
if  c»imdered  of  sufficient  interest. 


An  Electromobile  Tipping  Truck. 

Storage  battery  industrial  trucks  suitable  for  use  in  i^'are- 
houses,  works,  platfoiTns,  &c.,  are  now  coming  into  general 
use,  and  the  following  particulars  of  a  truck  fitted  with  a 
side  tipping  hopi>er,  and  made  by  Elfxtromobile  (Leeds), 
Ltd.,  PrasiJect  Works,  Otley,  Leeds,  laay  therefoi-e  be  of 
interest.  Our  illustration  (fig.  1)  shows  an  .\-ty]ie.  truck,  the 
8teel  hopper  having  a  capaicity  of  54  cu.  ft.  and  the  load 
being  2.3  cwt.,  that  was  supphed  for  carrying  coal.  The 
hopper,  of  course,  tips  both  sides.  The  driving  motor  is  of 
the  well-known  ti-action  type,  and  the  controller  provides 
three  positions  for  either  direction,  and  is  of  di-uni  type. 
It  is  contained  in  a  metal  protecting  case,  and  the  copper 
contacts,  which  are  i-eadily  renewable,  are  so  arranged  that 
sparking  is  reduced  to  a  minimmii.  Provision  is  made  for 
the  adjustment  of  the  fingers.  The  controller  is  interlocked 
with  the  ]")edai  contracting  band  brake,  which  acts  on  the 
propeller  shaft,  and  is  expanded  clear  of  the  dnim  as  the 
driver  mounts  the  platform  and  automatically  applied  as  he 
leaves  it,  the  controller  handle  returning  to  the  neutral 
position.  Steering  is  by  lever  "with  vertical  movement,  and 
the  drive  is  by  worm  gear  in  conjunction  with  a  full  floating 
rear  axle.  Dust-proof  housing  is  provided  for  the  gears. 
which  operate  continually  in  a  bath  of  oil;  the  worm  is  made 


Fio.  1.— Electric  Tipping-Hopper  Truck. 

of  special  aUoy  steel,  and  the  worm  wheel  from  phosphor' 
bronze.  The  wonn  is  mounted  on  ball  bearings,  of  journal 
and  thrust  tyi»,  the  differential  can-ying  the  worm  wheel 
being  mounted  on  similar  be;iriugs.  Tiukei'  taiser  roller 
bearings  ca.rry  the  truck  wheels.  The  wiring  consists  of 
English  V.I.R.  cable  protected  whei-e  ix)ssible  by  steel  tubing 
and  fittings.  A  fuse  affords  protection  from  misuse,  and  at 
the  same  time  provides  a  simple  form  of  safety  key  for  pre- 
venting the  track  being  used  by  unauthorised  persons.  The 
standard  battery  equipment  for  ihis  track  is  16  cells,  I.M.y..5 
Ironclad  Exide,  assembled  in  two  trays  clamped  into  position 
under  the  platform.  This  track  attains  a  maximum  speed 
of  7  M.P.H.  with  a  .standard  battery  on  a  smooth  level  floor 
in  either  direction.  It  can  be  manoeuvred  in  c.rami>ed  posi- 
tions at  a  speed  of  one  or  less  m.p.h.  The  weight  of  A-tyi)e 
tracks  is  1,900  lb.;  length,  8  ft.;  width,  .3  ft.  4  in.;  clearance. 
4  in. ;  and  the  steering  radius,  7  ft.  It  is  stated  that  in 
6om"e  works  these  trucks  are  negotiating  short  gi-ades  of  1  in 
6,  and  that  on  fairly  level  floors  as  many  as  six  1-ton  trailers 
can  occasionally  be  dealt  with. 

This  firm  manufactures  all  types  of  road  vehicles,  fix»m 
J  to  7  tons  capacity,  and  also  passenger  ca-rs. 

High'Pressure  Discharge  Apparatus  for  Wireless 
Telegraphy. 

This  ingenious  device,  invented  by  Mr.  '>V.  H.«riLT0N  Wilson. 
embraces  a  new  combination  of  principles.  After  18  months 
of  exhaustive  mathematical  and  experimental  research  it  was 
put  forward  in  1914  for  use  in  wireless  telegraph  transmitters 
for  war  purposes,  and  until  the  dose  of  the  war  it  rendered 
valuable  service,  many  hundreds  havinff  been  used  by  the 
War  Office.  Admu'alty.  and  Royal  Air  Force  under  arduous 
active  service  conditions.  Publicity  during  the  war  was 
carefully  avoided,  and  public  attention  was  not  drawn  to  the 
invention  until  its  mention  in  a  lecture  before  the  Institution 
of  Elect'-ical  Engineers  on  April  8rd.  1919,  by  Liaut.-Colonel 
Ousins.  E.E.,  on  "  The  Development  of  Army  Wireless  during 
the  War." 

Fig.  2  shows  the  complete  anparatns,  and  fig.  3  shows  the 
clex-trical  connections  in  one  form  of  the  invention. 
When   the  signaUing  key  (9)  is  depressed  and  the  motor- 


driven  interrupter  (4)  closes  the  circuit,  for  the  first  time, 
a  charging  cm-rent  passes  from  the  supply  source  (3)  thi'ough 
the  primar-y  of  the  spark  coil  ('i)  to  the  condenser  (7).  The 
conditions  of  the  circuits  are  made  such  that  this  charging 
current  is  oscillatory  in  character,  and  the  timing  of  the 
motor  interraptei'  can  be  made  such  that  the  circuit  is  in- 
terrupted when,  the  ohaa-ging  current  through  the  supply 
source  is  at,  or  near,  zero  value,  and  hence  there  is  little  or 
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Fig.  2. — Wilson  High-pbessuke  Dischargek. 

no  energy  stored  inductively  in  the  circuits  to  produce  a. 
spark  at  the  interrupter  contacts  at  "break";  a  simple 
interrupter  without  oil,  gas,  or  spirit  is  all  that  is  necessary. 
Pm-ther,  since  the  break  is  made  to  occiw  when  the  oscilla 
tory  current  is  passing  through  its  first  zero,  the  condenser 
(7)  is  charged  to  approximately  twice  the  voltage  of  the 
supply  source,  owing  to  its  having  been  over-charged  by  the 
f'uergy  which  was  stored  inductively  in  the  primaiy  (2)  of 
the  spark  coil,  k  .sniall  magnetisiijg.  cunent  will  have  passed 
through  the  inductive  winding  (8)  during  the  time  when  th*" 
interrapter  was  closed,  but  owing  to  the  relatively  high  in 
ductance  of  this  winding  and  the  exceedingly  sihort  time  of 


9  \*i^* 

Fig.  .3.— Dugr.am  of  Connections. 

"  make  "  the  ener{?y  stored  thus  is  quite  negligible.  When 
interruption  occurs,  however,  the  charge  in  condenser  (7) 
oscillates  through  the  inductance  across  its  terminals,  so  that 
after  the  end  of  the  first,  half  period  of  this  oscillatory  dis- 
charge the  condenser  has  become  charged  to  the  reverse  sign. 


Fig.  4.— Alternative  Gonn-ections. 

The  losses  occurring  during  this  reversal  of  charge  axe 
made  small,  so  that  the  voltaae  of  the  reverse  charge  is 
still  approximately  twice  that  of  the  supply  source,  and  the 
interrupter  is  timed  to  close  the  circuit  for  the  second  time 
at  the  moment  when  the  reverse  charge  is  a  maximum. 

Hence,  it  will  be  seen  that  immediately  the  circuit  is  re- 
closcd  there  is  a  voltage  of  approximately  three  times  that 
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of  the  supply  acting  round  the  circuit  (due  to  the  condenser 
Toltage  beiny  added  to  that  of  the  supply).  This  resuhs  in  a 
greatly  increased  aniplitudo  of  the  oscillatorj'  current  tbr<jufrh 
4he  -supply  during  the  time  when  the  circuit  is  cJostxi  for 
the  second  time;  the  condenser  is  discharginj;  during  the  first 
quart'Cr  period  of  this  current,  and  recharging  in  the  opposite 
direction  to  a  still  higher  pressure  during  the  .second  quarter 
period  of  the  oscillatory  supply  current,  this  direction  being 
fche  same  as  at  the  end  of  the  first  "  make  "  period. 

Consequently,  when  the  interrupt«r  breaks  the  circuit  a 
second  time,  namely,  when  the  supply  current  is  again 
passing  through  zero,  the  condenser  will  be  charged  to  a 
voltage  which  may  be  approximately  four  times  that  of  the 
supply,  and  this  building-up  or  resonating  effect  will  go  on 
increasing  until  a  discharge  begins  to  pass  at  the  teoTDinals 
of  the  secondaiw  (1)  of  the  spark  coil,  or  until  the  increasing 
losses  in  the  system  bring  about  a  condition  of  equilibrium. 

The  spark  coil  behaves  like  a  transfomier — in  fact,  a  closed- 
core  transformer  may  convenientlvr  be  u.sed  in  its  place — and 
as  the  maximum  pressure  is  impressed  on  its  terminals  at  the 
instant  when  the  interrupter  closes  the  circuit,  it  follows 
that  the  secondary  discharge  takes  place  at  that  time.  This 
may  be  shown,  experimentally,  to  be  the  case. 

For  wireless  transmitting  purjxjses,  the  secondary  of  the 
spark  coil  is  joined  in  the  usual  way  to  the  high-pressure 
condenser  of  the  high-frequency  oscillating  circuit. 

In  order  that  the  condenser  (7)  may  not  be  inconveniently 
large,  and  for  other  reasons,  it  is  preferable  to  place  this 
condenser  across  a  suitable  secondary  winding  having  a 
large  number  of  turns  of  what  is  termed  a  "  buffer  trans- 
former." The  most  suit.able  manner  of  doing  this  is  shown 
in  fig.  4.  The  general  principles  given  above  apply  also  in 
this  arrangement,  but  proof  of  the  identity  requires  experi- 
mental or   mathematical   treatment. 

Fig.  5  represents  experimentally-obtained  curves  of  current 
for  fig.  -1  when  used  with  a  condenser  for  producing  high- 
frequency  oscillations. 


Current  Curves. 


The  interrupter  disk  is  rotated  by  a  small  direct-current 
motor  at  the  correct  speed.  The  brushes  are  easily  renew- 
able, and  the  disks  have  a  long  life  owing  to  the  freedom 
from  injurious  sparking.  The  sets  can  be  made  for  any 
power  input,  within  reasonable  limits,  that  may  be  required, 
and  for  any  supply  pressure  up  to  500  volts.  The  maximum 
power  input  can  be  as  readily  arranged  for  low  supply  pres- 
sures, even  down  to  2.5  volts,  as  for  the  higher  pressures. 

Sets  can  be  suppUed  to  work  at  any  given  spark  frequency, 
from  100  sparks  per  second  to  1.000  per  second.  Standard 
sets  operate  at  a  spark  frequency  of  630  per  second,  which 
frequency  takes  advantage  of  the  most  -sensitive  telephone 
frequency.  The  spark  gives  a  clear  musical  note,  and  enables 
reception  to  be  carried  on  under  conditions  which  would 
otherwise  be  impossible.  It  is  claimed  that  the  efficiency  is 
exceedingly  high,  and  may,  under  suitable  conditions,  exceed 
75  pej  cent. 

The  patentee  and  sole  manufacturer  is  Mr.  W.  Hamilton 
Wilson,   of  4,   Bank  Broadway,  Kingston   Hill,   Surrey. 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PUBLISHED.) 

Conollcd  eiprestlj  for  thia  journal  by  MissRt.  Sifton-Jonii.  O'Dill  and 
STimiNa  (succM^orf  to  W.  P.  Thompson  &  Co..  of  London),  Chartered 
Patent    Afienta,    186,    Hiiib    Holborn,   London,    W.C.  L 


11.123.      CON-TROLLIVG     AKD     REGVLATISG      S\  STEMS      FOR      DV.VAMOS      OR       MOTOR- 

TARHNG   SVST£M.S.     W.  J.  Rickets.     May  5th. 

11.130.    Machine     for  starting     iNTERS.\L-coMBUsnoN     engines,     electric 

lOTORS.  &c.     .\.   Danks.  May  6th. 

11.140.    Apparatus  for  mine  signalltno,  &c.     J.  R.    L.   Altott   &   E.    Dean. 


May  5th. 


s.  o. 


11.168.    Process    for    electro-iseposition    of  copper    zinc  alloy. 
Cowper-Coles.     .M.iy  5th.                                       -  .    . 

11.188.     .iPFAR-UCS    FOR     INDICATLNG   -.OPERATION  OF    IGNITION     IS    INTEHNAL-COM- 

BL'STION   ENGINES.     .M.   A, 'Leblanc'.     May   3th.  (France,   Febru.irv  5lh,  1918.) 


11.206.    Galvanic   batteries.     G.   Oldham   &   J.  Oldham.     May   5th. 
ll.iUil.     CONIINLOUS-CUKRBNI  couPKEssou.     E.   .\.  E.   Birk.     May  5lli       (D.-n- 
m.,rk.    May   6lh,   1!)18.) 
ll.L'34.     Elkcikicitv   stor.\c>   coils.     S.   W.  R.    Potter.      May  lilh. 
11,240.     Electric  cvclb   wheel  aitachmkni.     R.  Cave.     May   «lli. 

U,24S.  Al-CAKAIUS  FOR  HUATING  liquids  by  ELhCTRIC  KbMSTANl  u  OR  (;  \'. 
I.     J.   Simon.     May  6th. 

U.2ry.      PokTABLL    ELECTRIC    PIANO-FLA\ER.      R.    J.     Martin.       Mav    Ijlh. 
11.291.    Switches,     K.   C.   Bass.     May  6lh. 

11.30J.      El.tCTUIClLLV-HEATED      SOLDLRINO      IRONS.-    SoO^     Calm.         M.IV      '>i 
(France.    May   6th.   1918.) 

ll.acLl.    La.mp  FirriNGb.    A.  H.  Midglcy  &  Vamlervell  &  Co.     May  6th. 

11,312.  Process  for  manufacturing  pure  blkctrolytic  copper  from  cemfnt 
COPPER.    A.  G.  Sundberg  &  T.  E.    Ihoiiias'^iin.    May  tith. 

11,327.     Wireless  tblegraphv.     H.   J.   Round  &  G.   M.   Wright.     May  filh. 

11,332.     Electroplating.     C.   A.   Owen.     May   6th. 

11,338.  Renewal  of  filaments  in  metal-filament  electric  lamps.  S.  i''n\(.ii 
.ind   W.  A.    William*.     May   7th. 

11.347.  Electrical    waier-heatino  apparatus.     J.    K.   Barr.     May  7th, 

11.348.  Electrical   Water-heating  elements.     J.    F.    Barr.      May  7tb. 
11,387.     Electric  conductors.     A.   G.   Thornton.     May   7th. 

11.396.  Electric  warming  and  ventilating  aitar-uus.  P.  J.  Ogl"  .mil 
H.  Scott.     May  7th. 

11.397.  Electric  incandescent  l.\mps.  Renew  Electric  Lamp  Co.  S,  F. 
Harrison.     May  7th. 

11,408.    Sparking   plug  tester.     H.  Singer.     May  7th. 

11,427.  Cables  for  electricu.  machines.  Electro-Agricultiir  .\ktieholdR''t. 
May  7th.     (Sweden,  June  7th,   1918.) 

11,433.     Electricity   motor   meters.     J,    Harris.     May  7th. 

11,436.  Electrolytic  gas  generators.  1.  H.  Levin".  Mav  7tli.  (U.SA.. 
May   22nd,   1917.) 

11.460.  Obtaining  single-phase  altern.\tino  currknts  from  exisiing  thklk- 
PHASE  SYSTEMS.     A.   M.   Taylor.     May  8th. 

11,466.    Electric  muffle  furnaces.     A.   Imbcry.     May   8th. 

11,480.     Magneto-electric   machine.      E.   Chawner  &  T.    Wain.     May  8th. 

11.483.  Sparking  plugs  for  internal-combustion  engines.  C.  K.  Shep 
herd.      May    8th. 

11,492.  Wati-.r  cooler  and  electrode  economisek  for  electric  furnaces. 
F.   G.   Bell   &  L.   T.    Brearley.     May  8th. 

11.507.  Electrouytic  treatment  of  liquid  granulated  or  solid  substances. 
J.   Colquhoun   &   J.  T.    Niblett.      May   8th. 

11,512.     Process   for   producing   hard   relief   pl-\te   fro.m    drawing,   phoio- 

stamps.   &c'.'    a.    E.   Harris  &   A.  Ward.     .May   8th. 
11,514  &  11,515.    Selective  indication.  &c.,' systems  for  operation  by  ai.ii;r- 

NATING    OR    PULSATING    ELECTRIC    CURRENTS.       F.    M.    Lewis.       May    8th. 

11.523.  Sparking  plugs,  &c.,  for  intebn.\l -combustion  engines.  11,  IC. 
Dakin,    Ltd..  &  F.   H.    Norris.      May   8th. 

11,536.     Incandescent  electric  lamps.     R.  J.  Burke.     May  8lh. 

Il,.'i38.  Dynamo-electric  machines.  M.  Chassin.  May  8th.  (France,  May 
8th.  1918.) 

11,540.     Electrical   resistances.     M.    Perree.     May  8th. 

il.544.  Magneto-electric  machines.  S.  Evershed  &  Evershed  &  Vignuli-s. 
May  8th. 

11,551.     Electric  lamps  for   miners.     E.   Lemaire.     May  8th. 

11,554.  .^utom.^tic  telephone  une-finder  systems.  W.  Cross  (D.  S.  Hul- 
fish.)     May  8th. 

11,570.  Projector  akc  lamps.  Johnson  St  Phillips  &  G.  C.  Pearson.  .M.iv 
ith. 

11.578.     High-power   thermionic  valves.     S.   R.    Mullard.     May   8th. 

11,600.  Ignition  for  internal-combustion  engines.  A.  Lofthouse.  .M.iy 
9th, 

11,648.  Electric  signal  lights  for  marine  and  aerial  navigation.  H.  L. 
M.    J.    Benard.      May.  9th. 

11.660.  Electi^ic  switches.  British  Thomson-Houston  Co.  &  E.  B.  W'r.l- 
more.      May   9th. 

11.661.  Systems  of  radio-communication.  British  Thomson-Houston  Co. 
(General    Electric   Co.,    U.S.A.)     May  9th. 

11.666.  Electric  switches.  H.  K.  Ansingh  &  British  Westinghouse  EI..- 
Iric   &    Manufacturing    Co.      May    9th. 

11.679.  Electrical  receiving  apparatus.  F.  G.  Creed  &  Creed  &  t'.i. 
May   9th. 

11,682.  Electric   traction    motors.   &c.     W.    E.   Ireland.     May   9th. 

11,687.  Manufacture  of  incandescence  electric  lamps.  F.  Harrison.  M.iy 
Olh. 

11,694.  Electric   accumulators.     E.    Lemaire.     May  9th. 

11.741.  Wiring  test.     E.   H.  Moline.     May   10th. 

11,7.59.  Electric  lampholders,  &c.  BE.  Co.  &  B.  G.  Harrison. _  .Mr, 
10th. 

11,762.  Ray    filter    for    cutting   out    heat   ray    of    arc    lamps.    &c.      W, 

Mason   &  A.   G.  Newbury.     May   lOlh. 

11.767.  Electric  heating  apparatus.  H.  J.  C.  Forrester  (Burgess).  M.iv 
10th. 

11.789.  Electric  fuses.  J.  T.  Burden,  W.  J.  Hawes  .'i'  H.  R.  Rix.is, 
Moore.     May   10th. 

11.800.  Electric    and   incandescence  lamps.      S.,  Harrison.      Mav    lOlh. 


8th. 


PUBLISHED   SPECIFICATIONS. 


nd 


11,192.    Electrical  resistance  controls.     A.   H.   Silcock  &  Tilling-Stevens, 
Ltd.     May  5th. 

U.201.    .RECElVfRS   for    wireless    TELEGRAPHY,       H     J,    Round.      May    5th. 

Il.a02.,  •Thermionic    jRAvsMrti^ivG    OE%tcf.^    "■■"    ■■•"■•n'"'i     rfLf^sAPHv    j 
--■-■-        H.    I.    Round.     May  3th. 


The  number]  in  pareothe«ei  are  those  under  which   the  specification*    »lll 
printed    and    abridged,    and   all    aut>sequent    proceedings    will    be   taken. 

191.8. 

9,182.    "  Method    and  apparatus    for   directing   artillery    fire   on    nio\  ing    ' 
jects.'    J.  S.  Wilson  &  W.  E.  D.u.by.     June  29th,  1916.     (125,402.) 

9,736.    "  Device    for   sig.ialling    secrets   or    otherwise    by    night    or    day 
-  military  or  other  purposes."     R.   A.   Houston.     July  11th,  1916.     1125,423 

10,303.    "Telegraph   systems."     .Automatic   Telephone   Manufacturing    r. 
R.  Woodland  &  S.  R.  Smith.     July  21st,  1916.     (125,434.) 

11,014.     "  Screening     or     jamming     systems     lor     telegraph,     telepho 
other  electric   signalling   systems."     Western   Electric  Co.,  G.   H.    .\ash  and 
R.    A.    Mack.      August   4th,    1916.      (125,452.) 

11,052.  "  Electrical  signalling  or  indicating  apparatus  especially  applicable 
for  signalling  orders  and  numerical  data."  E.  A.  Gr,yham.  .■\ugust  4th, 
1916.      (125.454.) 

12.033.  "  Apparatus  for  wireless  telegraphy."  Marconi's  Wireless  Tele- 
graph   Co.  &   J.    St.   V.    Pletts.      August   24th.    1916.     (125,478.) 

12,090.    "  Telegraph    systems    and    apparatus    therefor."     Automatic     I  kle- 
phone  Manufacturing  Co.  &  S.  R.  Smith.    August  26th,  1916.    (125.480.) 
IS  IS. 

5.810.  "  Negative-  plate  substitutes  for  radio-photography."  E.  Burnett. 
September  ISlh,  1938.     (125,490.) 

6  785  "  E'ectric  time  switches."  M.  A.  Abrahamson,  H.  E.  Tvermoes 
AND   L.   Christainsen.     April   22nd.  1918.     (125.514.) 

6.87.5.  "  Electric  arc  furnaces."  F.  H.  A.  Wielgol.iski.  April  24th.  1918. 
(125.516.)  ^      ^      _ 

7  957  "  Control  of  power  absorbed  in  electric  furnaces.  '  C.  C.  Gow 
AND  D.  F.  Campbell.     May  11th,  1918.     (123,522.) 

9,104.    "  Electric    motors'"     H.    A.    Whiteside.     June  3rd,   1918.     {123,531.1 

9,.5ffi.  "  Incandescent  electric  lampholders  or  sockets."  B.  M.  Drake  and 
Drake  &  Gorham.     June  11th,  1918.     (123,533.') 

9,592.  "  Method  of  controlling  electric  power  transmission.  H.  B. 
EwBANK.     June  Uth,  19)9.     (125,.534.') 

13  130.  "Railway  signalling  s>'stems."  McKenzte.  Holland  &  \\ESTr<c> 
Hoi.sB  Power  Sign.u,  Co.     December  13th,  1917.     (121.684.) 

16.179.    'SElsctrfc   h'lat    i^ulating   switches."     A.    A.   Buck.      Marih    Dm, 

1518'.   aat:i85.) 
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TO  "ELECTRICAL  REVIEW"  READERS. 


We  regret  that  recently  a  number  of  our  readers  have  experi- 
enced difficulty  In  securing  copies  of  The  ELECTRICAL  REVIEW. 
The  reason  for  their  disappointment  Is  that  our  circulation  Is 
continuing  to  Increase  so  rapidly  that  it  is  Impassible  for  us 
to  guarantee  that  any  casual  copies  will  be  available  after  the 
hour  of  publication.  In  order  to  malic  sure  of  receiving  one's 
copy  regularly  as  Issued,  a  definite  order  should  be  placed  with 
a  newsagent,  or  subscription  should  be  sent  direct  to  the 
Pabllshers,  ELECTRICAL  REVIEW,  LTD.,  4,  Ladgate  HIU, 
London,  E.C.  4. 

[51 


The  Incorporated  Municipal  Electrical  Association  has 
lost  no  time  in  considering  the  Electricity  (Supplj") 
Bill  and  in  putting  forward  a  series  of  resolutions 
and  amendments,  of  which  we  give  particulars  elsewhere  in 
this  issue.  "  Subject  to  such  alterations  and  amendments  " 
as  it  recommends,  the  Association  considers  the  Bill  accept- 
able to  local  authorities. 

The  tendency  of  the  changes  suggested  is  in  the  direction 
of  strengthening  the  powers  of  the  Electricity  Commissioners 
and  of  the  local  authorities  in  certain  respects,  restricting 
the  rights  and  privileges  of  companies,  improving  the  pro- 
vision for  compensation  to  officials  adversely  affected,  and 
keeping  the  supply  of  electricity  out  of  the  hands  of  the 
Ministry  of  Ways  and  Communications.  A  new  clause  is 
drafted,  empowering  District  Boards  and  local  Authorities 
to  pay  subscriptions  and  expenses  in  connection  with  Asso- 
ciations and  conferences,  and  thus  removing  a  disability 
under  which  municipal  undertakings  have  long  suffered  ; 
this  clause  might  well  be  extended  to  authorise  the  payment 
of  contributions  in  support  of  such  beneficial  objects  as 
those  of  the  Electrical  Development  Association.  The 
Association  roundly  declares  that  public  ownership  and 
control  of  power  stations  and  main  transmission  lines  are 
desirable  in  the  national  interest.  That  a  measure  of 
public  control  is  indispensable  will  be  generally  admitted, 
but  that  public  ownership  would  necessarily  prove  equally 
satisfactory  is  open  to  question  ;  what  we  have  seen  of 
State  ownership,  before  and  during  the  war,  is  by  no  means 
calculated  to  excite  our  enthusiasm  in  favour  of  its  exten- 
sion to  electricity  supply.  However,  it  cannot  be  denied 
that  many  of  the  municipal  electrical  undertakings  have 
shown  excellent  results  in  spite  of  the  restrictions  under 
which  they  have  laboured,  and  if  we  may  regard  the  District 
Electricity  Boards  as  larger  editions  of  the  same  order,  we 
may  hope  for  good  results  from  them. 

We  regret,  however,  that  the  Association,  in  defiance  of 
the  views  of  some  of  its  most  prominent  members,  adheres 
to  its  determination  to  exclude,  if  possible,  the  companies 
from  the  participation  in  that  public  control  to  which,  as 
undertakers  authorised  by  statute,  they  are  justly  entitled. 
Are  we  to  understand  that  companies  (and  their  share- 
holders) are  not  part  of  the  "  public  "  ?  that  they  have  no 
rights  ?  and  that  it  is  their  moral  duty,  "  in  the  national 
interest,"  to  commit  hara-kiri  or  something  of  that  sort  ? 
If  there  had  been  no  company  undertakings  to  blaze  a  track 
through  the  forest  of  obstruction  and  disappointment  in  the 
early  days,  there  certainly  never  would  have  been  any  muni- 
cipal electrical  undertakings  or  any  I. M.E. A.  to-day,  and 
we  cannot  help  feeling  that  the  Association  takes  a  narrow 
view  of  this  subject,  unworthy  of  its  past. 

We  cordially  endorse  the  contention  that  the  provision 
for  compensation  to  displaced  officials  is  altogether  too 
nebulous  and  inadequate  to  serve  its  purpose  ;  in  this  con- 
nection we  may  draw  attention  to  the  statement  of  the 
Electrical  Power  Engineers'  Association,  published  else- 
where in  this  issue,  that  already  the  shadow  of  the  Bill  is 
falling  on  its  members,  and  that  some  of  tbem  are  likely  to 
suffer  injury  before  it  eVen  becomes  an  Act.  The  provision 
for  compensation  should  therefore  be  made  retrospective. 

.\nother  notable  feature  of  the  I.M.E.A.'s  proposals,  is 
that  the  payment  of  members  of  District  Boards  shall  not 
be  adopted.  This  is  a  very  debatable  question,  which  we 
cannot  now  discuss  at  length  ;  but  we  may  point  out  that 
the  duties  of  the  Boards  will  be  very  onerous  —much  more 
so  than  those  of  Committee-men — and  will  make  heavy 
demands  on  the  time  of  the  members,  some  of  whom  will 
have  to  travel  considerable  distances  to  attend  the 
nie'^tingo  ;  that   the-  responsibilities   will    be   mU'?h    more 
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serious  tbaii  in  the  case  of  most  of  the  existing  municipal 
undertakiims  :  and  that  it  is  very  important  that  only  <rood 
men  of  business  shall  take  part  in  the  conduct  of  the 
Board's  affaire.  It  is  but  reasonable  that  some  remuneration 
should  be  sriven,  and  we  susjsrest  that  it  should  take  the 
form  of  a  ti.\ed  fee  per  mectins;  attended — certainly  not 
that  of  a  fixed  salary,  the  effect  of  which  has  been  demon- 
strated in  tiie  case  of  the  House  of  Commons.  Moreover, 
the  miignitnde  of  the  fee  should  vary  from  _\ear  to  year  in 
some  way  depending  upon  the  success  of  the  undertaking. 
There  is  nothing  more  conducive  to  careless  management  or 
reckless  expenditure  than  the  feeling  that  one's  own  pocket 
will  not  suffer  therefrom. 

The  fact  that  Sir  .lohn  Snell,  a  Past-President  of  the 
Association,  will  be  the  Chief  Electricity  Commissioner  ha.s 
been  patent  to  all  who  are  interested  in  the  electrical 
industry  for  a  long  time  :  it  is  now  public  property,  and  we 
render  our  hearty  congratulations  to  him  on  his  appoint- 
ment to  that  distinguished  and  exceedingly  responsible  post. 


Naval  Ratings. 


A  GOOD  deal  has  been  said  and  written 
about  the  re-employment  of  officers  and 
men  who  joined  the  Forces  for  the  period  of  the  war  ;  but 
nothing  l^as  been  heard  of  a  class  of  man  who  have  served  the 
country  for  a  much  longer  time,  but  whose  occupation  is 
now  at  an  end — namely,  the  demobilised  time-expired  and 
pensioner  ratings  of  the  Royal  Xavy. 

lu  the  ordinary  course  these  men,  who  leave  the  service 
after  li  or  21  years,  are  released  in  small  batches,  and  are 
absorbed  unnoticed  in  the  labour  market  ;  but  the  war  has 
held  them  in  the  Service,  and  peace  is  setting  them  adrift 
in  large  numbers.  The  splendid  services  that  they  have  ren- 
dered are  beyond  all  praise ;  we  all  know  how  they,  and  the 
Service  to  which  they  belong,  were  Britain's  surest  bulwark 
in  her  hour  of  direst "  need.  But  what  is  nob  so 
fully  realised  is  that  the  ex-navy  man  is  a 
highly-skilled  artisan,  a  valuable  asset  to  the  industrial 
world,  a  man  who  can  turn  his  hand  to  almost 
anything  :  these  men  are  electricians,  mechanics,  firemen, 
of  long  experience  and  proved  efficiency.  Many  of  them 
have  risen  to  non-commissioned  rank,  and  can  fill  responsible 
posts,  involving  the  charge  of  men.  They  want  work 
comparable  to  the  standard  they  have  attained  in  the  Service, 
commensurate  with  their  real  worth.  Employers  who  are 
seeking  skilled,  steady,  disciplined  men  can  find  them  by 
writing  to  the  Navy  Employment  Agency,  25,  Victoria 
Street  (South  Block),  S.W.  1. 


The  I.E.E. 
Report. 


The  annual  report  of  the  Institution 
of  Electrical  Engineers  shows  a  very 
satisfactory  session's  work  ;  the  Council 
and  Committees  have  held  no  fewer  than  191  meetings,  a 
figure  which  compares  well  with  the  highest  previous  record 
(1.59  in  1914),  the  membership  once  more  exceeds  7,000 
(there  was  a  heavy  drop  during  the  war,  the  lowest  point 
being  6,613  in  1917),  and  the  papers  read  have  uniformly 
attained  a  high  standard  of  quality.  The  status  of  the 
former  "  Local  Sections  "  has  been  greatly  improved,  many 
new  departures  have  been  made  which  promise  to  beai'  very 
valuable  fruit,  and  the  list  of  projects  which  are  actually 
in  hand  is  an  imposing  one.  Even  the  Benevolent  Fund 
has  at  last  begun  to  receive  attention  from  the  members, 
and  the  accounts  of  the  Institution  are  in  a  very  satisfactory 
condition.  Our  congratulations  are  certainly  due  to  the 
(Jouncil,  and  especially  to  the  indefatigable  President, 
Mr.  C.  H.  Wordingham,  on  a  record  of  achievement  and 
promise  for  the  future  never  before  equalled. 

We  note  with  interest  that  the  Army  Council  sent  a 
Commission,  on  which  the  Institution  was  represented,  to 
France  to  inspect  and  repcrt  upon  the  electric  power  supply 
arrangements  in  the  war  areas,  which-  presented  a  lengthy 
report ;  further,  that  a  Committee  has  been  appointed  by 
the  Army  Council  to  report  upon  the  future  functions  and 
organisation  of  the  Corps  of  Eoyal  Engineers.  We  are  glad 
to  see  that  the  military  authorities  are  taking  steps  to 
increase  the  technical  efficiency  of  that  most  honourable 
Corps,  which  did  such  splendid  work  during  the  war, 
in  spite  of  the  difficulties  under  which  it  laboTired. 


We  commence  in  this  issue  a  resi/7m'  of  the  mportant 
address  delivered  by  the  President  to  the  Territorial  Centres 
during  the  session  ;  pressure  on  time  and  space  compel  us 
to  defer  comment  till  a  later  opportunity,  but  we  recom- 
mend our  residere  t»  study  it  i/i  f.r/ciisu,  as  it  is  full  of 
interesting  matter,  aiid  embodies  a  scheme  for  the  develop- 
ment of  the  Institution,  which  is  of  the  utmost  impoitiuce 
to  all  electrical  engineers. 

The  animal  meeting  was  to  be  held  yesterday  at  the  un- 
fortunate hour  of  2.:^0  p.m.,  which  practically  disfranchises 
the  great  majority  of  the  members,  and  deprives  them  of 
their  only  opportunity  to  discuss  the  affairs  of  the  Institu- 
tion. Why  th's  mistake,  which  has  given  rise  to  so  much 
bitterness  of  feeling  in  the  past,  has  been  repeated  wc  are  at 
a  loss  to  divine.  It  is  aggravated  on  this  occasion  by  a 
notice,  received  on  the  day  we  go  to  press,  that  a  meeting  to 
discuss  the  Electricity  Supply  Bill  will  be  held  at  4  p.m. 
We  cannot  think  that  this  procedure  is  well-advised. 


The  Verein  Deutscher  Ingenieure  and 
The  Control  of     jjjg  Yerband  Deutscher  Elektrotechniker 
SuddIv  ^"''''^  ^  joint  meeting  in  Berlin  on  April 

in  Germany.  12th,  when  representatives  of  the 
Republican  Ministry  of  Economy,  and 
of  other  authorities,  were  also  present,  to  discuss  the 
question  of  the  future  regulation  of  the  national  electricity 
supply  industry.  According  to  statements  placed  before 
the  assembly,  even  the  Government  has  reached  no 
definitely  formulated  decisions  in  this  direction,  although 
the  draft  of  a  national  electricity  supply  Bill  may  be 
expected  in  the  near  future.  A  consensus  of  opinion 
prevailed  that  the  aim  of  legislative  control  should  lie  in 
the  removal  of  the  great  m.ultiplicity  of  works  scattered 
about  the  country  for  the  production  and  distribution  of 
energy,  although  opposing  views  were  expressed  as  to  the 
manner  in  which  this  object  might  be  achieved.  On  the 
one  hand,  it  was  contended  that  compulsory  State  regulation 
shoy,ld  take  place,  and  the  interconnection  of  the  different 
works  be  vested  in  the  hands  of  the  State.  The  adoptiim 
of  this  course,  however,  was  opposed  by  Dr.  Passavant, 
representing  the  Association  of  Electricity  Works,  and  by 
Herr  Heueke,  manager  of  the  Rhenish-Westphalian  Elec- 
tricity Works,  of  Essen.  The  latter  pointed  out  that  the 
amalgamation  of  individual  works  was  not  accompanied  by 
economic  advantages  under  all  circumstances  and  in  every 
case,  and  that  State  working  in  particular  brought  about 
serious  disadv^antages.  He  proposed,  therefore,  that  the 
electricity  supply  industry  should  be  transferred  to  self- 
administering  bodies  f(#med  on  the  basis  of  voluntary 
combination,  and  perhaps  endowed  by  the  State  with 
certain  public  legal  privileges  ;  and  a  union  of  these  bodies 
in  a  national  committee  might  be  further  taken  into 
consideration. 

With  regard  to  the  financial  effects  of  a  reorganisation  of  the 
supply  industry,  the  general  opinion  of  those  present  was 
that  a  national  electricity  monopoly  would  not  yield  any 
considerable  revenue  to  the  State,  and  that  special  financial 
results  were  also  not  to  be  expected  from  a  participation  by 
the  State  in  the  undertakings  entrusted  with  the  supply  of 
electricity  in  any  forui  whatever.  As  to  the  question  of 
electricity  supply  forming  an  object  of  taxation,  Herr 
Raumer,  who  represented  the  Electro- Federation,  stated 
that  electric  power  was  a  competitive  article,  and  the  Kw.- 
hour  possessed  an  entirely  different  economic  value  accord- 
ing to  the  special  circumstances  of  consumers.  As  a 
consequence,  a  uniform  taxation  according  to  the  consump- 
tion in  Kw.-hours  should  be  rejected  on  account  of  its 
widely  varying  effects.  In  general,  a  special  electricity 
tax  should  also  be  repudiated  because  it  would  stop  a  really 
great  development  in  the  supply  of  light  and  power,  and 
for  this  reason  it  was  necessary  to  avoid  placing  a  financial 
burden  on  the  production  and  transmission  of  power.  If, 
however,  taxation  must  come  into  consideration,  it  was 
contended  that  this  should  be  applied  to  the  sources  of 
power,  as  in  the  case  of  the  tax  on  the  production  of  coal. 
The  conference  did  not  adopt  any  resolutions  on  the  pro- 
blem, as  the  deliberations  were  solely  intended  further  to 
clear  up  opinion  on  the  subject,  and  thus  afford  informa- 
tion for  the  benefit  of  the  Ministry  of  Economy. 
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THE     ELECTRICAL    EQUIPMENT    OF     H.M.     FACTORY,    GRETNA. 

By  A.    S.    CROSS. 


H.M.  Factory,  Gretna,  as  all  the  world  knows,  was  bnilt 
in  1915-16-17  to  supply  Great  Britain  and  her  Allies  with 
cordite,  and  is  the  largest  of  the  many  munition  factories 
built  by  the  Government  during  the  war.  It  is  really  an 
aggregate  of  many  factories,  the  outputs  of  which 
combine  to  provide  the  requisites  for  making  cordite. 
Compared  with  pre-war  standards,  the  ether  plant,  the 
sulphuric  acid  and  nitric  acid  works,  the  glycerine  dis- 
tillery and  the  cotton  treating  plant  would  each  be  a  very 
large  factory,  but  all  of  thes'j  were  but  incidental  items  in 


question  of  the  situation  of  the  generating  plant  one  of 
some  difficulty.  There  is  a  very  heavy  load  for  the 
pumping  plant,  which  supplies  the  whole  of  the  factory 
and  townships  with  water,  at  Longtown,  at  the  extreme 
eastern  end  ;  the  cordite  area  nest  to  this,  going  west, 
has  also  a  fairly  heavy  load  ;  but  apart  from  the  Gretna 
township,  the  remainder  of  the  heavy  load  is  all  at  the 
extreme  eastern  end,  where  is  the  greatest  concentration  of 
buildings,  including  all  the  acid  plant  and  the  cotton 
treatment  buildings,  the  last  of  which  provide  a  very  heavy 


-ExfLiiiuK  ni-  Power  Statios,   Gketna. 


,     the  complete  explosives  works,  and  even  all  these  combined 
I    cover  a  very  small  fraction  of  the  total  area  of  the  factory. 
;  ;.      Apart  from  the  actual  factory  buildings  were  the  two 
townships,  one  at  Gretna,  near  the  centre  of  the  site,  and 
!     the  other  at  East  Riggs,  at  its  eastern  end,  providing  accom- 
modation for  about  l(i,000  people,  and  including  churches, 
kinemas,  clubs  and  recreation  rooms,  schools,  many  shops, 
j     post   offices,  fire   stations,  central  kitchens   and   bakeries, 
1     laundries,    and   almost   everything   else   required    for   the 
I     welfare  of    the  inhabitants,  including  police   stations  and 
barracks  for  both  men  and  women  police. 
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Fig.  2.— Load  Diagram,  January  29th,  1918. 

Practically  the  whole  of  the  machinery  in  the  factory  is 
electrically  driven,  and  electric  lighting  is  used  throughout, 
BO  that  the  electrical  installation,  as  a  whole,  is  probably 
the  most  extensive  that  has  ever  been  carried  out  as  one 
complete  system,  although,  no  doubt,  many  larger  systems 
exist.  Any  description  of  the  installation  must,  in  the 
circumstances,  be  very  brief,  but  some  account  of  the  work 
may  be  of  interest. 

The  distribution   of   the    load   in    the   area    made    the 


power  load.  The  relative  advantages  of  a  single  central 
station  and  of  two  separate  stations,  interconnected,  at  the 
two  ends  of  the  area  were  carefully  investigated  :  event- 
ually the  single  plant  was  selected,  and  the  site  was  fixed 
near  the  Solway,  about  a  mile  south-west  of  (iretna  town- 
ship. It  was  intended  to  connect  up  the  station  with  the 
Carlisle  supply,  but  this  scheme  was  eventually  abandoned. 

The  general  arrangement,  operating  details,  and  results  of 
running  of  the  power  house  and  h.t.  transmission  system 
are  given  briefly  in  the  following  notes  : — 

Buildings. — The  general  lay-out  of  the  station  is  shown 
in  figs.  3  &  4.  It  consists  of  a  boiler  house  measuring 
107  ft.  3  in.  by  87  ft.  3  in.,  and  a  turbine  house  95  ft.  6  in. 
by  50  ft.  6  in.,  the  axes  of  the  two  being  at  right  angles  to 
one  another.  The  structure  below  ground  level  is  of  con- 
crete, while  that  above  is  of  steel,  brick-panelled.  The 
roof  is  of  corrugated  iron,  a  matchboard  lining  being  added 
to  obviate  condensation  drip. 

The  turbine-house  floor  is  composed  of  girders,  brick- 
arched,  and  concreted,  the  surface  being  "  Doloment "  of 
a  red  shade. 

Two  steel  chimneys,  72  ft.  high  and  8  ft.  in  diameter,  are 
provided,  one  for  each  group  of  four  boilers. 

Coal  Storage,  &c. — The  coal,  which  is  all  rail-borne,  is 
discharged  from  a  height  of  16  ft.  direct  from  wagons  into 
an  external  bunker,  which  has  a  capacity  of  450  tons,  and 
from  thence  it  is  fed  by  gravity  through  an  automatic  filler 
into  the  buckets  of  an  electrically-driven  Babcock  &  Wilcox 
conveyor,  having  a  capacity  of  40«tons  per  hour.  At  the 
end  of  this  bunker  the  conveyor  buckets  rise  verticRrlly,  and 
are  then  carried  over  horizontally  to  be  tipped  automatically 
into  the  inside  storage  bunkers,  which  have  a  capacity  of 
450  tons,  at  the  point  where  the  coal  is  required.  All  the 
coal  passes  over  a  weighbridge  shortly  before  it  is  dumped 
into  the  external  coal  bunker. 

Boiler  House. — The   boilers  are   of    the    Babcock   and 
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Figs.  3  &  i. — Elevation  and  Plan  of  Powee  Station  at  Gretna, 


"Wilcox  laad  type,  being  arranged  in  groups  of  two,  fooi-        heating  surface  of  each  boiler  being  5,34fi  sq.  ft.,  and  of, 
at  eich  side  of  the  bbiler  hoase.    Thay  are  designed  for        the-'integral  superheater  1,320  sq.  ft.  j 

19.5  lb.  par  sq.  in.,  and  5p0*  F.  steam  temperature,  the         i' i ;  i  '■■■^     are  of  the  Biboack   endless-ohain  typa,  tM 
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area  of  each  grate  being  70  sq.  ft.,  or  140  sq.    ft.    per 
boiler. 

The  ash  is  automatically  discharged  at  the  rear  of  the 
grate  into  hoppers  from  which,  once  every  shift,  it  is  fed 
by  gravity  into  hand  tracks,  which  are  electrically  tipped 
into  railway  wagons,  some  1'2  to  15  tons  being  normally 
handled  per  day.     Each  boiler  has  its  own  200-tnbe  Green 


Fig.  5. — Part  of  IVIaix  and  Auxiliary  Switohboauds. 


economiser  built  on  to  it.  The  products  of  combustion  enter 
at  a  temperature  of  470°/530°  F.,  to  be  reduced  to 
280"73"20°  F.  on  entering  the  stacks. 

The  temperature  of  the  boiler  feed  is  raised  from  77''  F. 
to  194°  F.,  at  which  it  enters  the  boilers.     The  hot- well 


corresponds  to  a  motor  output  of  30  H.P.,  and  a  fan  speed  of 
332  E.P.M. 

The  stokers,  as  well  as  the  economiser  scrapers,  are  elec- 
trically driven  through  counter-shafting  suitably  arranged. 

The  boilers  are  fed  by  three  Weir  pumps  (one  of  which 
is  a  spare)  arranged  along  the  west  wall  at  the  end  of  the 
firing  floor. 

Two  feed-water  storage  tanks  are  ■ 
provided,  one  being  at  each  side  of  the 
feed  pumps.  The  turbines  deliver 
their  condensate  through  Lea  recorders 
into  these  tanks,  while  the  make-up  is 
got  from  the  works  water  supply  system. 
As  this  water  only  contains  2  permanent 
hardness,  with  temporary  hardness  nil, 
no  water  treatment  plant  was  installed. 
Pili'mg. — The  steam-  and  feed-water 
piping  is  arranged  on  the  ring  system. 
The  supply  to  the  turbines  is  taken 
from  steam  receivers,  which  form  part 
of  the  steam  ring.  The  piping  systems 
are  sufficiently  sectioualised  to  loca- 
lise trouble  should  it  occur. 

All  valves  are  readily  accessible, 
while  each  turbine  has  its  own  atmos- 
pheric exhaust  pipe  and  automatic 
water-sealed  relief  valve. 

Tvrhine  House.— Tha  turbo-alterna- 
tors are  four  in  number,  three  being 
of  3,000  KW.,  and  one  of  1,500  KW. 
capacity  at  0"75  power  factor  ;  each 
set  is  further  capable  of  carrying  a  20 
per  cent,  over-load  for  two  hours. 
The  turbines  are  of  the  B.T.H.  mixed  Curtis  type, 
designed  to  run  at  3,000  r.p.m.  The  alternators  are  star- 
wound  for  6,600  volts,  three-phase,  50  cycles,  the  stator 
end  windings  being  firmly  held  to  provide  igainst  trouble 
due  to  short  circuit. 


-TURBINE-ROOil   AT   GRETNA   POWER  STATION. 


temperature  of   77    F.  is  raised  to.  115°  F.  by  a  by-pass 
from  the  delivery  side  of  the  economisere. 

Each  pair  of  boilers  has  its  own  induced-draught  fan, 
which  is  capable  of  maintaining  a  draught  of  from  O'o  to 
2-3  in.  water  gauge  at  the  fan  inlet.  It  was  usual  to  work 
at  1'5  in.  at  the  fan,  and  0-7  in.  at  the  boiler,   which 


The  general  arrangement  of  the  sets  is  shown  in 
figs.  3  and  4.  It  will  be  seen  that  the  exciters  are  direct 
coupled  ;  they  are  wound  for  110  volts. 

The  3,000-KW.  units  have  a  steam  consumption,  excluding 
auxiliaries,  of  14"2  lb.  per  Kw.-hour  at  full  load,  when 
supplied  with  steam  at  185  lb.  per  sq.  in.,  and  500"  F.  at 
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the  turbine  stop  valve,  and  exhausting;  into  a  28-in.  vacuum, 
which  is  reached  with  a  cooling-water  inlet  temperature 
of  75°  F. 

Each  turbine  has  its  own  surface  condenser,  by  Messi-s. 
Cole,  Marchent  &  Morley,  those  belonging  to  the  3,000-kw. 
units  having  an  area  of  6,300  sq.  ft.  arranged  on  the  two- 
flow  principle. 

.  An  Edwards  type,  three-throw,  air  pump,  combined  with 
condensate  pump,  and  a  circulating-water  pump,  by  the 
Rees  Roturbo  Co.,  both  electrically  driven,  complete  the 
condensing  equipment  of  each  set. 

The  alternator  cooling  air  is  passed  through  a  wet  filter 
before  use. 

Sicikhf/ear. — The  h.t.  switchgear  is  of  the  B.T.H. 
standard  cell  type,  duplicate  bus-bars  being  provided.  The 
oil  switches  are  remote  controlled  through  levers 
manipulated  from  the  switch  platform.  The  general 
arrangement  of  the  switchboard  is  shown  in  figs.  3  and  4. 

The  isolating  switches  are  interlocked  with  the  oil 
switches,  and  with  their  respective  service  doors,  in  such  a 
manner  as  to  prevent  accidents. 

A  separate  panel  is  provided  for  each  of  four  generators, 
six  feeders,  three  transformers,  and  two  Tirrill  regulators. 
The  generators  and  auxiliary  transformers  are  arranged  with 
the  Merz-Price  balanced  system  of  protection,  wliile  the 
four  principal  feeders  have  Merz-Hmiter  split-conductor 
protection.  All  circuits  are  fitted,  in  addition,  with  time 
overload  trips,  as  well  as  the  usual  accessories. 

The  protective  gear  mentioned  for  transformers  and 
feeders  has  proved  very  reliable,  in  that  it  has  isolated 
satisfactorily  on  numerous  occasions  without  interrupting 
the  supply  over  alternative  routes. 

An  accumulator  battery,  having  a  capacity  of  126  amp.- 
hours  at  110  volts,  is  provided  for  tripping  the  oil  switches 
and  for  a  few  emergency  lights. 

Auxiliary  Switchboard.  —  Current  for  the  station 
auxiliaries  is  provided  by  three  500-k.v.a.,  6,600/440- 
volt,  mesh-star,  Ferranti,  oil-cooled,  core-type  transformers, 
two  of  which  are  always  in  circuit. 

This  power  is  controlled  by  a  B.T.H.  board,  placed  below 
the  platform  serving  the  main  operating  panels.  Separate 
leads  are  run  to  each  of  the  circulating  water  and  air 
pumps,  and  to  each  side  of  the  boiler  house,  where  the 
current  is  further  subdivided  through  a  Parmiter-Hope 
"Fluvent"  pattern  ironclad-fuse  distribution  board.  The 
440-volt  L.T.  switches  are  all  of  the  oil-immersed  type, 
with  trips  in  all  three  phases. 

General. — The  alternator  neutrals  are  separately  earthed 
through  83-ohm  resistances.  The  alternator  excitation  is 
controlled  by  means  of  hand- wheels  and  pedestals  con- 
veniently placed  on  the  switch  gallery,  from  which  the 
attendant  has  an  uninterrupted  view  of  the  turbine  house. 

The  H.T.  switchgear,  it  will  be  noticed,  is  isolated  in  an 
annexe,  separated  from  the  power  house  proper  by  the  main 
wall  of  the  building. 

The  internal  h.t.  cable  connections  are  in  lead-covered, 
paper-insulated  cable  ;  the  l.t.  in  rubber-covered  wire. 

The  jumpers  on  to  the  overhead  lines  are  paper-insulated, 
lead-covered,  served,  tape-armoured,  three-core  cable. 

The  power  and  boiler  house  structures  are  designed  with  a 
view  to  allowing  a  50  per  cent,  extension,  should  the  need  arise. 

A  15-ton  hand-operated  travelling  crane  runs  the  whole 
length  of  the  turbine  house. 

As  a  supply  of  cooling  water  from  the  Solway  was  not 
obtainable,  a  148-ft.  by  76-ft.  spray  cooling  pond,  to  Mefsis. 
Harrison,  Son  &  Jobson's  design,  had  to  be  installed.  It  is 
guaranteed  to  cool  840,000  gallons  per  hour,  from  90  to 
76°  F.,  with  a  wet-bulb  temperature  of  55^  F.  Valves  are 
arranged  in  the  system  in  such  a  manner  that  the  active 
area  can  be  made  to  suit  the  station  load.  It  has  been 
found  necessary  to  change  the  pond  iVater  at  frequent 
intervals  to  avoid  condenser  scale,  which  would  in  time 
result  from  excessive  concentration. 

The  water  from  the  pond  is  taken  into  the  power  house 
through  a  30-in.  cast-iron  pipe,  to  which  the  various  circu- 
lating-water pumps  are  connected.  On  leaving  the  condensers 
the  water  again  enters  a  common  pipe-line,  to  be  sprayed 
through  some  589  nozzles  at  a  pressure  equivalent  to  a 
18-ft.  head  over  the  pond  area. 

(To  he  continued.) 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Annual  Rei'Out. 
I'lfE  auuual  report  of  the  Institution  states  that  the  mwubcr- 
ship  at  April  1st,  1919,  amounted  to  7,023,  an  increase  of  35(5 
on  last  year's  figure;  it  consisted  of  eight  Hon.  Meuibei's, 
l,o'24  Members,  3,833  Associate  Members,  519  Graduates,  (JSO 
Students,  and  459  Associates.  01  99  uiouibors  deceased  during 
the  year,  34  gave  their  fives  lor  their  country.  During  the 
I>ast  12  mouths  there  have  been  27  ordinary,  4  inlorniiii,  and 
23  Council  meetings;  with  the  addition  of  meetings  of  Com- 
mittees and  Conferences,  the  total  number  of  njcetiugs  was 
191,  comparing  with  153  in  1918,  148  in  1917,  and  il7  in  1910. 
Before  the  war  the  highest  number  was  159,  hi  1913-14. 
There  have  also  been  57  meetings  of  Territorial  Centres.  The 
Students'  Section  held  8  meetings  in  London,  and  the  Stu- 
dents' Section  of  the  North-Western  Centre  also  held  8  meet- 
ings. Pi-eniiums  for  pai)ers  were  awarded  by  the  Council 
as  follows  : — ln.stitutiou  Premium  {±'25),  Prof.  Miles  Walker; 
Ayrton  Premium  (£10),  R.  S.  Whipple;  John  Hopkinson 
(£10),  P.  Hunter-Brown;  Kelvin  (HW),  S.  F.  Barclay  and 
S.  P.  Smith;  Paris  (±10),  R.  Knox;  extra  premiums  (±10 
each),  E..  P.  Cumberbatch  and  Lt.-Col.  W.  A.  J.  O'Meai-a. 
Ko  awards  have  been  made  of  the  David  Hughes  and  Salo- 
mons Scholarships.  Particulars  regarding  the  Paul  Scholar- 
ship,  to  be  devoted  to  instrument-making  work,  are  giveai. 

In  view  of  the  success  of  the  Tee.s-Side  Sub-Centre,  a  Terri- 
torial Sub-Centre  has  been  established  at  Sheffield,  and  others 
will  be  formed  at  Aberdeen,   Leicester,  and  Preston. 

The  rules  regarding  examinations  for  Associate  Member- 
ship are  temporarily  suspended. 

The  number  of  members  who  have  served  in  the  Navy  or 
Anny  since  the  outbreak  of  war  is  2,021. 

The  Army  Council  appointed  a  Couanission  to  inspect  and 
report  upon  the  arrangements  for  the  supply  of  electric 
power  in  the  war  areas  in  Prance  and  on  future  policy  in 
legard  to  such  matters,  and  on  the  invitation  of  the  Kimy 
Council  the  Council  appointed  the  President  (Mr.  C.  H. 
Wordingham)  to  represent  the  In.stitutaon  on  the  Commis- 
sion. The  Commission  spent  10  days  in  France,  examining 
witnesses,  and  inspecting  various  establishments  and  sites, 
and  presented  a  lengthy  report.  The  President  was  similarly 
nominated  to  give  evidence  before  a  Committee  appointed  by 
the  Army  Council  to  report  upon  the  future  functions  and 
organisation  of  the  Corps  of  Royal  Engineers,  presided_  over 
by  Sir  Henry  Eawlinson,  G.C.B. 

The  Electrical  Appointments  Board,  which  has  been  estah- 
lished  as  a  separate  organisation,  has  decided  that,  owing  to 
the  hniited  number  of  vacancies,  only  members  who  have 
sen-etl  in  H.M.  Forces  can  be  dealt  with  at  present;  230 
names  have  been  registered  under  this  heading. 

The  draft  Regulations  for  the  Electrical  Equipment  of 
Ships  have  been  completed,  and  will  be  published  shortly; 
several  shipbuilding  firms  have  already  apphed  for  copies  of 
the  preliminiary  draft,  and  are  using  it.  The  British  Engi- 
neering Standards  Association  will  issue  certain  standard 
specifications,  which  are  referred  to  in  the  Regulations,  about 
the  same  time  as  the  latter.  In  the  Model  General  Condi- 
tions for  Contracts,  the  Council  has  altered  Clause  24  for 
contracts  made  since  1918  so  that  the  amounts  of  the  instal- 
ments of  the  retention  money  (Clause  23  (2))  will  be  changed 
from  10  and  10  per  cent,  to  15  and  5  per  cent. 

The  Councils  of  the  Institution  and  the  B.E.A.M.A.  have 
agreed  that  in  future  all  researches  initiated  by  them  shall 
be  carried  out  by  the  Electrical  Research  Comuiittee,  which 
is  composed  of  7  nunubers  from  each  body,  and  has  appointed 
Mr.  E.  B.   Wedmore  a.s  Director  of  Re.<iearch. 

The  report  of  the  Patent  Law  Committee  was  adopted  by 
the  Council  in  June  last,  and  later  by  the  representatives  of 
30  technical  six'ieties.  '^-^ 

'A  Committee  has  been,  appointed  to  report  on'' regulations 
for  overhead  power  lines,  with  a  view  to  reducing  the  un- 
neces.sarily  high  cost,  and  securing  the  safety  of  the  public 
by  cheaper  methods  of  construction ;  the  British  Engineer- 
ing Standards  .Association  will  prepare  specifications  for  such 
items  of  overhead  construction  as  may  require  them. 

The  Council  has  set  up  a  Committee  for  the  purpose  of 
.securing  technical  co-operation  between  this  country  and  the 
Dominions  and  Colonies,  amd  foreign  countries,  for  the  et- 
chiinge  of  experience  and  information  as  to  engineering 
practice. 

The  Committee  of  representatives  of  various  interested 
bodies,  a.ppointed  by  the  Council  to  consider  the  question  of 
an  Electrical  Proving  House,  has  prepared  a  detailed  scheme, 
and  the  matter  is  receiving  con-sideration. 

The  Council  took  steps  to  deter  the  Prime  Minister  from 
placing  electricity  supply  under  the  Ministry  of  Ways  and 
Communications.  A  .special  Committee  has  been  a.ppointed 
[>y  the  Council  to  formulate  a  plan  to  obtain  the  opinion  of 
members  of  the  Institution  on  the  Supply  of  Electricity  Bill. 

The  official  recognition  of  the  Electiical  Power  Engmeers' 
Association  as  the  protective  association  for  technical  staffs, 
and  the  establishment  of  the  Electrical  Development  Asiwcia- 
tion  as  the  result  of  the  work  of  the  Committee  appointed 
by  the  Council  in  1918,  are  dealt  mth  in  the  Rejwrt. 

On  December  31st.  1918.  the  capital  account  of  the  Bene- 
volent Fund  stood  at  £5,709,  and  the  accumulated  income  at 
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£1,249.  In  1918  the  receipts  were  J3'259,  and  19  grants  were 
uiiiae,  amounting  lo  £-SM.  \  recent,  appeal  to  members  tar 
support  Uas  UaU  a,  gratUyiug  result,  lue  number  ot  sub- 
scribers Uoiu  January  ist  to  April  lyth  tnis  year-  being  oi\J, 
ana  tue  amount,  iUObcribed  £izJ,,  as  couipareu  witli  104  sub- 
scribers and  iidb  in  uie  same  period  lasi  year. 

lUe  annual  accounts  show  a  margin  to  tne  good  on  the 
revenue  ac-count  oi  iL,ii(i,  comiMieu  witU  iiLi.uyu  m  iyi7,  a 
decrease  oi  itoi9.  rne  assets  stand  at  ±roi,b(o,  and  the 
liabilities  at  ii:i,y2G,  ieavmg  a  balance  to  the  good  of  ±;yi,74y, 
an  unprovement  ot  ±6,yey,  compared  with  lyr?. 


Address  to  the  Territorial  Centres. 

By  C.  H.  WOKDINGHAM,  C.B.E.,  President. 

[During  the  session  the  i'resident  has  visited  and  addi-essed 
ail  tue  xerritoriat  centres,  ine  louowing  as  an  abstract  ot 
ine  oeroaciiii.  report  in  tue  JuuniM  tor  ApiU.J 

Une  oi  tne  most;  conspicuous  tnings  we  did  last  session 
was  to  imxjio\e  tne  status  and  extend  tne  respousaumues 
anu  possioiuues  ot  vvnat  were  tnen  caiieu  iucal  set;i.ions.  vexy 
mucu  moie  responsiumty  is  now  given  to  tue  ooimmttees  or 
tne  oenties,  una  iney  are  taien  luiiy  ruio  tne  conuuence  or- 
tne  oouncii.  in  tne  past  tne  cUanman  was  bound  uovvn  by 
prouiiae  OI  secrecy  not  to  ted  nis  committee  vvnat  passed  at 
tne  L,ounoil  meetings,  and  in  consequence  was  oiteu  placed 
m  a  most  inviuious  position.  luat  condition  nas  now  been 
done  auuy  witn,  ana  tue  cnau-nian  is  at  liberty  to  communi- 
cate tne  wnoie  ot  the  minutes  ot  tne  oouncil  to  an  tne 
members  ol  nis  committee. 

ine  question  oi  tne  electrical  proving  house  has  now  ad- 
vanced to  tne  s-tage  ol  a  uenuite  scheme  having  ueen  tormu- 
lated. 

mere  are  one  or  two  questions  outstanding  which  will 
have  to  be  settled  beloro  we  can  maKe  any  real  progress, 
une  ol  tnese  is  whetner  the  i^roviny  nouse  ^jdouid  test  oniy 
goods  ol  rsritisn  (tnat  is  to  say  ot  imi^euai)  origin,  or  whetner 
It  sdould  also  be  prepai'ed  to  test  imxjorted  goods  and  to 
certity  \\lietuer  they  uo  or  do  not  comply  with  riritisn  stan- 
dard specmcations.  it  nas  been  suggested  mat  we  nuignt 
have  leciprocity  in  the  matter. 

In  ceftam  quarters  we  are  told  support  will  not  be  foi'th- 
coming  unless  some  arrangements  can  be  made  to  enforce 
the  use  ot  articles  only  wtucb  have  passed  the  proving  house. 
'Ihat  lb  a  very  dithcmt  matter  to  aiiauge,  anu  my  own  per- 
sonal view  IS  this — let  us  get  tne  proving  house  started  and 
all  these  other  matters  wid  very  rapidly  settle  tUemselves. 
1  am  convjjpced  that  once  it  is  on  its'leet  manulacturers  and 
all  concerned  will  tmd  it  is  ot  sucti  enormous  benent  tha.t 
they  will  not  hesitate  to  make  use  ol  it.  1  do  not  bedeve  m 
considering  every  possible  difficulty  that  may  arise  before- 
hand, it  IS  far  better  to  get  the  thing  started  and  deal  with 
the  difliculties  as  and  when  they  arise. 

Another  important  step  taken  last  session  was  the  forma- 
tion ol  the  iJectrical  Uevelopment  Association.  I  am  con- 
hdent  that  this  ae=sociation,  il  properly  worked,  wiU  have  a 
most  important  bearing  on  the  industry  in  the  future. 

A  very  important  committee  was  set  up  last  session  in 
connection  with  the  question  of  patent  law,  and,  under  the 
chainnanship  of  Jlr.  Mordey,  it  produced  an  admu'able  report, 
which  was  adopted  at  a  conference  called  by  the  Institution 
of  ilechanical  Engineers.  I'here  is  reason  to  hope  that  ftiil 
weight  will  be  given  to  the  views  expressed  in  a  new  Bill 
which  is. about  to  be  drafted. 

Last  session  the  Council  determined  to  set  up  what  is 
known  as  the  Appointments  Board.  This  session  the  Boai'd 
has  actually  been  appointed,  and  it  is  now  at  work.  It 
will  only  deal  with  those  who  ai'e  out  of  employment,  and 
will  endeavour  to  bring  them  m  contact  with  employers  who 
are  seeking  assistants.  It  will  be  run  exclusively  by  members 
of  the  Institution  for  members  of  aU  grades. 

The  Institution  has  fanned  a  branch  of  the  Royal  Society 
of  Medicine  known  as  the  Association  of  Radiography  and 
Electrotherapy,  a  joint  committee  to  deal  with  the  queation 
of  providing  efficient  lay  helpers  in  connection  with  X-ray 
and  elettrotherapeutical   work. 

Recently  a  committee,  which  I  think  wUl  be  very  im- 
portant, has  been  set  up  by  the  Institution,  known  as  the 
Technical  Co-operation  Committee,  to  deal  with  all  questions 
affecting  the  Institution  which  arise  from  foreign  countries. 
We  hope  foreign  countries  will  set  up  committees  of  their 
own  on   similar  lines. 

At  present  we  are  not  doing  very  much  as  an  Institution 
abroa<l.  In  Canada  the  American  Institute  has  to  a  very  great 
extent  already  captured  the  field,  and  anything  that  we  do 
must  be  more  or  less  in  competition  with  them.  It  would 
be  lamentable  were  a  similar  position  to  develop  in  Australia 
and  New  Zealand,  or  in  India.  We  ought  to  take  a  very 
broad  view  of  the  matter,  and  recognise  that  we  cannot 
expect  these  great  Dominions  to  be  considered  as  territorial 
centres,  on  the  same  footing  as  a  comparatively  small  section 
of  tWe  British  Isles.  Ws  must  recognise  their  national 
aspirations,  and  my  present  view  is  that  each  of  these  Do- 
minions should  have  its  ow^n  Engineering  Institution,  and 
our  members  should  in  some  way  be  affiliated,  as  a  section 
of  this  Institution,  to  what  I  may  call  the  National  Institu- 
tion. In  those  countries  in  which  the  total  number  of  en- 
gineers is  small  there  might  be  one  National  Institution  for 


all  kinds  of  engineers;  in  others  there  might  be  enough  eleo- 
trical  engmeers  to  justify  a  National  iilectrical  Institution. 
In  either  case  oiu'  members  in  the  Overseas  Dominions  while 
remaining  members  of  our  own  Institution,  and  meeting 
together,  should  in  some  way  be  affiliated  to  that  Overseas 
National,  institution,  so  that  Canadians  or  Australians  oi' 
whoever  they  were  would  feel  that  they  were  not  joining 
a  purely  iinglish  Institution,  but  that  they  were  joming  a 
Canadian  or  Australian  Institution  closely  interhnked  with 
our  own  British  institution  of  hllectrical  Engineers.  I  think 
it  is  the  cluty  of  our  Institution  to  foster  m  that  way  the 
interests  of  electrical  engineers  all  over  the  British  Empire, 
and  I  think  that  the  matter  should  be  taken  in  hand  forth- 
with. ^ 

What  certainly  entailed  on  me  personally  by  far  the  greatest 
amount  of  work  last  eession  was  the  forming  of  a  protective 
association  for  power  station  engineers.  Towards  the  latter 
end  of  last  year  the  Couucd  were  informed  that  very  strenu- 
ous efforts  were  being  made  by  the  Electrical  Trades  Union 
to  bring  within  its  membership  not  only  workmen  but  en- 
gineers of  all  ranks  up  to  and  includmg  chief  engineers  of 
central  stations.  The  Government  practically  insist  upon 
all  industries  being  organised.  The  Whitley  Report  most 
unfortunately  recognises  only  two  classes ;  workmen  and 
employers.  The  brains  of  manufacturing  works  and  of  ail 
technical  industries  are  left  out  altogether.  It  is  a  gross 
injustice  and  a  most  extraordinary  oversight.  You  cannot 
have  the  technical  staffs  in  the  workmen's  union.  The 
Council  were  informed  that  there  were  some  half-dozen 
associations  intended  to  be  protective  associations,  but  aU 
very  much  on  a.  par  with  one  another.  Having  regard 
to  the  facts  as  they  were  presented  to  the  Council,  the 
Council  said :  The  only  W"ay  we  can  reconcile  these 
half-dozen  associations  is  by  the  Institution  starting  an 
-  altogether  new  one  under  its  auspices  which  the  members  of 
the.se  other  associations  can  join  without  any  loss  of  dignity. 
The  only  object  of  the  Council  was  to  provide  a  representative 
protective  association  which  every  one  of  its  members  could 
join.  They  had  no  other  object  in  view.  When  the  niass 
meetings  came  to  be  held,  however,  very  violent  opposition 
w^as  experienced  from  one  of  these  half-dozen  bodies,  namely, 
the  Electrical  Power  Engineers'  Association.  It  became  quite 
clear  that  tliis  association  had  far  out-distanced  all  the  others, 
and  w'as  in  fact  vastly  more  important  than  the  remaining 
ones  in  respect  of  numbers  and  of  the  support  which  it  had 
received  from  the  power  station  men  concerned.  Further, 
.  they  had  a  most  important  asset  in  that  they  were  constituted 
before  the  outbreak  of  war  as  a  trade  union.  In  order  to 
act  effectually  you  must  be  a  trade  union,  w-hether  you  like 
it  or  not.  As  "soon  as  the  facts  were  found  to  be  different 
from  the  facts  which  were  put  before  the  Council,  on  which 
"  facts  they  had  acted,  the  Institution  recognised  the  E.P.E.A. 
as  the  protective  association  for  engineers  engaged  in  the 
power  station  industry.  And  there  the  matter  stands  at  the 
present  moment. 

Now  as  the  Institution  has  dealt  with  power  station  mem- 
bers it  has  an  equal  duty  to  those  other  members  who  are 
engaged  in  the  manufacturing  industry,  and  something  ought 
to  be  done  for  them.  There  is  already  in  existence  a  society 
known  as  the  Society  of  Technical  Engineers.  There  has 
been  a  great  deal  of  secrecy  about  this  society,  and  very  Little 
if  anvthing  ha,s  been  published.  As  a  matter  of  fact,  I  have 
been  in  touch  with  members  of  this  society  practically  since 
its  inaugm'ation.  For  some  reason  there  has  been  in  the 
past  a  strong  feeling  of  hostility  towards  all  the  old  institu- 
tions— electrical,  civil,  and  mechanical — on  the  part  of  this 
new  society.  The  society  is  not  purely  electrical,  it  embraces 
all  branches  of  engineering,  and  for  that  reason  it  has  been 
quite  impossible  for  our  own  Institution  tb  approach  the 
society  because  we  should  have  laid  ourselves  open  to  a 
very  w-eU-merited  snub.  Therefore  nothing  has  been  done 
officially,  but  unofficially  I  have  endeavoured  to  get  in  touch 
with  the  movement;  I  am  very  glad  tq  think  that  a  much 
better  feeling  is  growing  up  towards  the  Institution,  and 
I  look  forward  to  co-operation  with  the  society  before  very 
long. 

There  is  a  good  deal  to  be  said  for  the  line  they  have  taken. 
It  has  been  pointed  out  to  me  that  in  many  of  the  large 
works  vou  have  staffs  belonging  to  quite  different  branches, 
and  it  is  important  that  all  the  member.;  of  the  staff  of  one 
firm  should  be  members  of  the  same  and  only  one  protective 
association.  The  matterns  urgent,  and  we  should  get  a  single 
protective  association  for  the  whole  of  our  members  in  what- 
ever branch  of  electrical  work  they  practice. 

It  appears  to  me  it  might  be  possible  to  extend  the  Elec- 
trical Power  Engineers'  Association  so  as  to  include  all  elec- 
trical engineers  and  to  embody  it  in  the  Society  of  Technical 
Engineers.  The  E.P.E.A.  is  very  young  and  it  has  many 
young  men  within  it.  It  may  in  the  earlier  stages  act  in- 
discreetly at  times.  It  should  not  be  condemned  for  that; 
rather  should  every  efl'ort  be  made  to  .secure  that  the  govern- 
ance of  that  body  is  effected  by  men  who  will  have  plenty 
of  common  sense  and  moderation,  and  will  run  it  on  proper 
lines;  but  whatever  they  do,  try  to  meet  them,  and  do  not 
try  to  set  up  competitive  organisations  which  can  only  end 
in  failure,  for  any  competition  must  tend  to  destroy  the 
usefulness  of  all  those  who  are  competing.  After  all,  wha,t  we 
have  to  fight  is  a  common  enemy. 

With  regard  to  the  E.T.U.,  we  do  not  even  want  to  fight 
them.    I  should  like  to  see  .some  rapprochement  belween  the 
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union  and  the  E.r.E.A.  Hitheito  they  have  been  at  logger- 
heads because  the  E.T.U.  has  been  endeavouring  to  bring 
within  its  ranks  those  who,  properly  speaking,  oiif:ht  nevor 
to  be  there.  If  only  these  two  bodies  could  agree  upon  a 
I'.ne  of  demarcation  then  there  is  no  reason  why  one  should 
not  be  helpful  to  the  other.  So  long  as  the  E.T.U.  endeavour 
to  force  eugiiu'cis  into  their  ranks,  so  long  must  they  be  re- 
garded in  a  liostLif  spirit  by  the  engineers,  who  never  can 
possibly  in  any  numbers,  I  should  hope,  enter  that  union; 
not  because  there  is  anything  derogatory  in  their 'doing  so, 
but  because  there  is  an  essential  difference  between  manual 
work  and  technical  and  scientific  work. 

Tlie  next  matter  which  I  think  ought  to  receive  attention 
is  the  doing  of  something  more  by  the  Institution  for  its 
junior  members.  There  is  a  tremendous  gap  between  the 
students'  meetings  and  the  general  meetings  of  the  Institution 
in  Ix^ndon  and  at  the  territorial  centres.  I  hold  most  strongly 
that  all  technical  discussions  should  be  held  under  thi? 
auspices  of  the  Institution.  The  protective  associations  should 
confine  their  attention  to  the  objects  for  which  they  weie 
founded.  I  think  it  would  be  a  very  great  mistake  "if  they 
were  to  start  reading  papers  on  technical  subjects,  as  has  been 
proposed,  but,  in  saying  that,  when  I  was  consulted  on  the 
matter,  I  met  with  the  retort  that  it  is  ess<'ntial  that  the-<a' 
younger  men  should  have  the  opportunity  of  reading  jxipers 
and  taking  part  in  discussions,  that  they  were  not  qualified 
to  join  in  the  main  meetings  either  as  authors  of  papers  or 
in  discussions,  and  if  they  did  not  have  facilities  they  would 
never  get  the  practice  which  was  necessarv  to  enable  tihera 
to  become  competent  authors  and  able  to  "discuss  papers  of 
the  gt>ineral  meetings.  That  is  entii'ely  true,  and  it  is  cer- 
tainly the  duty  of  the  Institution  to  provide  those  facilities. 
I  felt  so  strongly  about  this  that  I  brought  the  matter  before 
the  Council  at  its  first  meeting  this  session,  and  I  am  hopeful 
there  will  be  set  up  a  committee  drawn  from  the  junior 
members  of  the  Institution  above  the  grade  of  students,  but 
stiJl  not  very  far  advanced  in  the  profession,  who  will  arrange 
for  the  reading  and  discussion  of  papers  by  men  of  their  own 
rank.* 

At  the  present  time  undoubtedly  power-station  papers 
greatly  preponderate,  but  they  are  of  very  little  interest  to  the 
telegraph  and  telephone  section.  We  might  verv  well  have 
a  committee  for  telegraphic  work  and  let  the  telegraph  men 
organise  their  own  meetings  and  conduct  their  own  discus- 
aons.  There  is  a  crying  need  for  good  work  to  he  done  in 
connection  with  wireless  telegraphy,  t  The  fact  that  we 
have  not  attended  to  these  lesser  kno\ra  branches  has  led 
m  the  past  to  the  formation  of  special  societies.  There  ought 
to  be  no  need  for  that ;  they  ought  to  be  dealt  with  by  ap- 
propriate sections  of  the  Institution. 

I  should  like  to  commend  to  you  th«>  provision  of  a  woi-thy 
conspicuous,  useful,  and  lasting  mejuorial  to  those  of  oiar 
ruembers  who  have  fallen  in  the  war.  There  has  been  set 
up  a  committee  which  has  already  held  meetings  and  has 
carefully  considered  the  lines  which  siuch  a  memorial  should 
tate.  i  hope  that  no  ca,pital  sum  will  be  carried  forward 
in  perpetuity  but  that  the  whole  of  the  money  collected 
"t^v.^-u-'l"'*'^'^,'*^"*^'!*^-*'  lifetime  of  those  who  are  in  receipt 
of  the  help  and  no  further.  The  memorial  should  be  of  active 
use  to  those  who  have  suffered  in  Their  own  persons  or  in 
the  persons  of  their  immediate  dependents  dui-ing  the  war 

i  should  hke  also  to  see  the  Institution  out  of  its  o^\-n 
lunds  publish  a  book  containing  a  short  biogra.phv  of  every 
one  of  its  menjbers  who  has  fallen,  together  with  a  portrait " 

m  the  bnet  review  I  have  given  you  I  think  two  facts 
stand  out.  The  first  is  that  in  several  instances  pa.pe.rs  read 
before  the  Institution  have  led  to  definite  action  being  taken  • 
that  is  a  gratifying  result.  The  second  is  that  such  action' 
has  been  taken  m  concert  with  other  bodies.  The  Institu- 
tion, as  It  has  been  said,  has  been  the  umbrella  under  which 
a  number  of  other  bodies  have  met.  On  .some  six  or  eight 
occasions  during  Lq.st  session  joint  meetings  of  that  kind 
took  place.  I  thmk  this  taking  the  lead  has  been  a  mo.st 
usetul  and  important  development  of  the  Institution's  work 

In  my  inaugural  address  I  laid  a  good  deal  of  emphasis  on 
the  obtaining  by  the  Institution  of  a  Charter,  and  a  Charter 
Committee  was  set  up  last  session.  The  committee  met  once 
wad  reported.  It  was  quite  clear  when  the  meeting  began 
that  the  members  of  the  committee  thought  that  what  they 
were  expected  to  do  was  to  draw  up  a.  scheme  in  the  form 
ot  a  Royal  Charter  havmg  the  same  effect  and  the  same 
objects  as  the  scheme  which  is  now  embodied  in  our  present 
Memorimdum  and  Aiticles  of  Association,  but  I  ventured 
to  untold  to  that  committee  something  of  what  was  in  mv 
mmd  as  to  the  future  actix-ities  of  the  Institution,  and  I  am 
bound  to  say  they  were  rather  taken  aback,  and  the  report 
which  they  made  to  the  CouncC  was  a  very  reasonable  one 
indeed,  namely,  m  effect  that  before  thev  were  asked  to 
draw  up  a  Charter  it  would  be  just  as  well  if  thev  knew 
what  the  Charter  was  to  cover— in  other  words,  before  they 
drew  up  the  specification  it  was  necessary  for  them  to  know 
what  they  wanted.  I  feel  most  strongly  that  I  have  no 
right  to  go  to  the  Council  and  ask  them  to  draft  a  Chai-ter 
on  certain  lines  unless  I  am  able  to  sav  that  I  have  what 
1  may  call   a   mandate   from   the  general  body  of  memlw>rs 

*  This  committee  is  now  in  being,  and  three  infonnal 
meetings  have  already  been  held. 

+  The  Wireless  Sectional  Committee  is  now  in  being  and 
two  meetings  aoranged  by  it  have  already  been  held. 


that  the  scheme  I  put  before  the  Council  is  the  scheme  the 
members  want.  So,  entirely  on  my  own  responsibihty — I 
want  to  moke  quite  clear  that  the  Council  is  in  no  way 
responsible  for  the  .'•ilieme  J  am  putting  forward — I  have 
drawn  up  a  scheme  which  will  .serve  as  a  peg  on  which  to 
hang  a  discussion,  and  I  aan  ud<hessing  each  of  the  t<'rri- 
torial  centres  in  order  to  bring  this  scheme  before  as  many 
individual  members  of  the  Institution  as  possible.  That 
scheme  div>s  not  profess  to  be  perfect  nor  complete,  but  it 
is  sutBc.ient  I  think  to  enable  members  to  express  a  general 
opinion  and  to  give  a  guide  as  to  what  they  want  the  institu- 
tion to  be.  There  are  some  of  tlie  elder  members  of  the 
Imstitution  who  think  that  the  members  wish  it  to  be  merely 
.a  scientific  and  technical  bmly  for  the  discu.ssion  of  papers 
on  engineering  subjects.  The  impression  which  I  have  re- 
ceived, rightly  or  wrongly,  is  that  the  majority,  of  the  mem- 
bers want  .something  v.eiy  different.  They  all  want  that,  but 
they  also  want  the  Institution  to  develop  the  commercial 
side  of  the  industry.  At  this  stage  I  suggest  that  members 
should  ask  me  questions  concerning  the  scheme,  but  I  do 
not  ask  them  to  discuss  it.  When  1  have  been  to  all  the 
Centres  a  full  report  of  the  address  will  be  published  in  tlie 
Journal  and  in  the  Press,  and  after  that  publication  ha.s 
taken  place,  each  Centre,  I  hope,  will  .s<>e  its  way  to  call  a 
meeting  specially  to  discuss  the  scheme.  The  Council  is  only 
tJiere  to  carry  out  the  w'ishes  of  the  general  body  of  members, 
and  they  do  not  want  to  force  any  scheme  upon  the  members ; 
they  merely  want  to  do  what  the  members  wish. 
(.To  be  coiiti,i.ued.) 


NATIONAL     ELECTRICITY     SUPPLY. 


At  a  special  general  meeting  of  the  LNConroKATKD  MuNicir.M. 
Electrical  Assochtion  on  Friday,  May  16th,  in  London,  it 
was  agreed  that  the  Electricity  Supply  Bill  should  be  amended 
in  accordance  with  the  general  resolutions  and  leading  prin- 
ciples set  foi-th  below,  and  detailed  amendments  were  sug- 
gested for  this  purpose.  The  resolutions  have  been  for- 
warded to  the  members  of  the  House  of  Commons. 
Ge.ner.4L  Resolutions  .ind  Le.ading  PRiNcrrLKS. 

That  the  members  of  the  Association  are  ot  opinion  that  in 
the  national  interest  generating  stations  and  main  trans- 
mission lines  .should  be  pubUcly  owned  and  controlled. 

Clause  1. — Tnat  the  Commissioners  shall  be  whole-time  offi- 
cers having  no  other  interests  whatever  than  the  special 
duties  which  it  is  proposed  to  confer  upon  them  under  the 
Bill. 

Clause  3. — That  the  CommLssioners  should  be  given  more 
freedom  of  action  (by  deleting  the  words  "  eubject  to  the 
approval  of  the  Board  of  Trade  "). 

Clause  5. — That  the  Local  Authority  representation  on  the 
District  Boards  shall  be  in  the  majority  (and  the  representa- 
tives of  companies  excluded). 

Clause  5  (3). — That  the  District  Boards  should  appoint 
their  own  chairmen,  and  that  the  reference  to  remuneration 
of  members  of  the  Board  be  deleted. 

Clause  5. — That  provision  be  made  for  the  appointment, 
&c.,  of  officers  and  servants  by  the  District  Boards,  as  pro- 
vided for  the  Commissionei-s'  staff  in  Clause  I. 

Clause  7. — That  if  part,  of  an  undertaking  be  acquired  by  a 
District  Board  the  whole  undertaking  be  taken  over  if  the 
owner  so  desires. 

Clause  7  ('2). — That  the  method  to  l>e  adopted  for  comput- 
ing depreciation  and  sinkiug  fund  charges  and  for  the  pay- 
ment of  local  authorities,  companies,  or  per.sons  should  !.:■ 
the  same,  and  that  special  consideration  should  be  given  to 
all  cases  where  capital  costs  have  been  provided  for  out  ot 
revenue  moneys  (Sub-section  2a.  to  be  modified  accordinglx . 
and  Sub-section  26   deleted,  except   the  proviso). 

Clause  9. — (Proviso,  authorising  consumers  to  combine  to 
establish  a  generating  station  for  special  purposes,  to  be 
deleted). 

Claoise  11.-— That  unremunerative  areas  developed  on 
national  grounds  should  be  developed  at  the  national  expense. 

Clause  12  (2a). — (Similar  proviso  to  be  inserted,  applyuig 
to  company  undertakings.) 

Clause  13. —  (Amendment  extending  the  clause  to  other 
authorised  undertakers  besides  the  District  Boards.) 

Clause  15. — That  the  Commissioners  should  be  enabled  fo 
review  agreements  relating  to  the  user  of  water. 

Clause  16. — That  the  powers  of  a  District  Board  should  not 
be  transferable  except  by  special  order.  (Power  to  lease 
undertaking  to  be  deleted.) 

Clause  17.^That  the  compensation  clause  is  uu.satisfactoi\ 
as  regards  the  time  limit  of  nve  years,  the  absence  of  a  scale 
of  comijensation,  and  its  non-applicability  to  the  officers  and 
servants  of  undertakings  which  have  not  vest«d  in  the  Dis- 
tric-t  Boards. 

Clause  34. — ^That  the  industry  will  be  severely  handicapped 
unless  powers  are  given  to  the  District  Board-s  and  all  autho- 
rised undertakers  to  sell  appliances  on  ordinary  and  hire- 
piiicha.se  terms. 

Clau.se  26. — That  e'.jpenditure  incurred  for  the  purpases  of 
.standardisation  should  be  def raved  out  of  a  special  fund  e.stab- 
lishfd  on  a  district  or  national  basis. 

Clause  29  (3).— That  auditors  employed  should  be  profes- 
sional auditors. 
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Clause  35. — That  the  transfer  of  undertakings  or  portions 
thereof  to  the  District  Boards  should  be  exempt  from  stamp 
duty. 

Clause  39.— (Authority  to  maie  rules,  &c'r,  to  be  confined 
to  the  Commissioners,  deleting  Board  ot  Trade.) 

Clause  44.— That  the  control  of  the  electrical  industry 
should  be  placed  under  that  Government  Department  which 
most  nearly  represents  all  industry  and  commerce,  viz.,  the 
proposed  Ministry  of  Commcroe  or  .the  Board  of  Trade,  the 
Board  of  Trade  in  either  case  being  the  appropriate  depart- 
ment at  the  present  time.  (Clause  transferring  powers  to 
Ministry  of  Ways  aod  Communications  to  be  deleted.) 

New  Clause. — Tliat  association  for  the  interchange  of  in- 
forruation,  expei'ience,  and  ideas  is  advantageous,  indeed 
necessary ;  enabhiig  facilities  in  the  case  of  local  authorities 
should  be  provided.  (Payment  of  subscriptions  to  aissocia- 
(ions.  and  expenses  of  attendance  at  conferences.) 

Subject  to  such  alterations  and  amendments,  the  Incor- 
porated Municipal  Electrical  .Association  ccmsiders  that  the 
Bill  is  acceptable  to  local  authorities. 


CORRESPONDENCE. 

Letters  receited  itj  u-i  after  o  P.M.  ON  Tuesday  aniimt  npjuai-  uiitU 
tli^ folloioin^  week.  Correspondents  should fortoard  tiieir  communi- 
oatioas  at  the  earliest  possible  mnmeiit.  J\'o  letter  can  be  published 
t/rilexs  uv  hare  the  irriter's  name  andaddres.s  in  our  pnssession. 

Base  Hate  and   Bonus. 

It  would  appear  that  a  considerable  amount  of  caution  is 
necessary  before  accepting  a  post  where  a  fixed  sum  is  named 
for  remimeration  inclusive  of  all  bonuses  to  date.  In  nine 
cases  out  of  ten  the  applicant  never  troubles  to  inquire  what 
is  the  basal  salary  and  what  is  bonus,  the  result  being  that 
after  accepting  the  post 'he  realises,  when  too  late,  that  in 
all  probability  he  has  a  lower  basal  salary  thai!  he  had  in  the 
job  which  he  vacated.  This  "  catch-penny  "  type  of  adver- 
tising ought  to  be  stiopped,  and  in  its  place  a  plain  statement 
given  as  to  what  is  base  rate  and  uhat  is  bonus. 


.¥0.1/  '34f/t,  1919. 


Caught  in  the  Net, 


Posts  for  Demobilised  Engineers. 

The  methods  of  some  of  our  Government  departments  make 
a  business  man  feel  tired.  If  demobilised  engineers  seeking 
occupation  will  write  to  me,  giving,  on  separate  sheet,  parti- 
culars of  qualifications  and  experience,  I  will  see  what  I  can 
do  in  the  way  of  helpiiig  them  to  secure  positions. 

W.  Stanley  Shaw  (Capt.), 

Territorial  Force  Reserve. 
7,  .Addison  Road,  BecU'ord  Park,  W.  4,  May  QSth,  1919. 


The  "demobbed"  iiecerved  a/  further  siiock  at  the  hands- 
of  the  Committee  at  West  Ham.    No  ex-Sen'ice  man  amongst 
the  three  selected   to  appear  before  the  Council.     AU  three 
in  good  posts  at  present. 

The  Council  consists  mainly  of  Labour  members,  and  the 
meeting  was  held  a  few  hours  after'  the  demonstration  near 
the  Hou.se  of  Commons.     I  enclose  card. 

Demobbed. 


"  Wessex  "  would  inform  us  when,  where,  and  how  it  is 
applied.  For  a  space  of  six  weeks  I  have  been  asking  through 
your  columns  if  anyone  has  really  .seen  one  of  the  fortunate 
individuals  who  have  obtained  the  award,  or  if  any  person 
or  persons  can  vouch  that  they  .have  either  -seen  or  had 
speech  with  one  of  tbe.se  very  remarkable  phenomena. 

.All  the  sat-.sfaotion  received  so  lar  i^^  a  reply  from  Bath, 
which  omits  to  state  definitely  that  the  increased  salary,  plim 
the  lump  sum  due  fruiii  'March  31.st,  1918,  has  been  received. 
In  to-day's  issoie  (May  ■£h-(\)  we  have,  in  another  letter,  a  copv 
of  the  protest  of  some  piMsons  refiM'red  to  as  the  A.S.E.,  and 
the  E.T.U.,  agaJn.'St  .some  rather  irregular  doings  at  South- 
ampton. 

We  have  no  record  that  another  body,  kno^^n  as  the 
E.P.E.A.  has  mado  any  public  protest  on  the  same  matter, 
though  the  irregularitx'  in  question  afl'ccts  the  members  of 
the  E.P.E.-A.  to  a  far  greater  extent  than  the  members  of 
the  other  bodies  mentioned.  Is  this  fact  due  to  funk.' neglect, 
or  to  a  feeling  that  it  would  be  infra  dig.  to  refer  to  such 
delicate  matters,  and  by  so  doing  to  wound  the  tender  feel- 
ings of  some  chief  engineer  or  committee-man? 

One  would  haje  thought  that  the  affair  at  Southampton 
would  have  been  of  prime  interest  to  the  E.P.E.A. ;  biit 
then,  one  also  thought  that  busine.ss  was  really  intended  when 
the  20  per  cent.  +  _i'90  award  was  declared  as  "the  Association's 
firm  policy,  which  it  would  caro'  at  all  costs. 

Perhaps,  however,  one  is  a  little  hard  on  the  E.P.E.A.; 
perhaps  insufllcient  time  has  been  allowed  to  our  officials 
to  pennit  them  to  follow  the  E.T.U.  at  a  respectful  distance, 
either  in  the  matter  of  the  phantom  award  oi-  that  of,  the 
cushy  little  berth  at  Southampton.  No  doubt  in  a  few 
months'  time  we  may  get  one-tenth  of  what  we  ask  for,  and 
no  doubt  our  next  annual  report  will  contain  a  note  on 
Southampton  to  the  elfect  that  "  Your  Council  and  Execu- 
tive Committee  had  their  attention  called  to  this  matter,  and 
its  gravity  almost  demanded  a  word  of  protest.  We  are  glad 
to  report,  however,  that  wiser  and  calmer  coun.sel  prevailed, 
and  our  coi-porate  indignation  was  fully  expressed  by  an  ex- 
treme and  dignified  silence." 

Mr.  Harding  is  quite  right  in  asking  if  this  award  is  backed 
by  any  authority,  or  whether  it  is  simply  a  pious  opinion 
expressed  liy  a  pseudo-authority  for  the  comfoo-t.  and  encour- 
. ageinent  of  a  crowd  who  most  emphatically  "Don't  want  to 
light,"  and  will  be  jingoed  if  they  do. 


May  %th,  1919. 


Connaught  T.  Smith. 


With  reference  to  recent  correspondence  on  the  above 
Association  and  its  "awards,"  might  I  ventiire  to  add  one 
word  fm-ther?  The  E.T.U.  provides  a  section  for  .station  engi- 
neers, and  I  would  strongly  advise  all  shift  engineers  and 
stations  engineers  and  others  now  of  the  E.P.E.A.  who  are 
dis.9atisfied  with  the  promised  award  not  to  adopt  the  Asquith 
attitude  of  "  Wait  and  see,"  but  to  communicate  with  the 
nearest  delegate  or  secretary  of  the  E.T.U.,  and  first  obtain 
particulars  of  the  Station  Engineers'  Section,  second  join  up, 
third  fight  on,  and  last,  but  not  leasl,  obtain  the  victory 
assured  to  all  E.T.U.  members,  for  I  believe  the  E.P.E.A. 
to  favour  the  Wilson  theory  of  "more  notes,"  but  no  tan- 
gible re.sult  other  than  waste  of  pai>er  and  ink.  The  award, 
I  am  afraid,  is  like  the  old  saying  of  to-morrow — it  never 
coinee. 

Change=Over. 

May  lofh,  1919. 


Electricity  and  the  Model   Home. 

I  have  just  i-etumed  from  the  Model  Homes  Exhibition, 
being  held  at  the  Central  Hall,  Westminster,  and  did  not 
.see  any  electrical  exhibits,  though  oiu-  enterprising  friends  of 
the  gas  industry  were  well  to  the  fore.  It  seems  a  great  pity 
this  is  so,  for  the  exhibition  is  being  attended  by  people  from 
all  oAcr  the  country  who  are  interested  in  housing,  and  when 
it  is  remembered  that  i£800,000.000  are  to  be  spent  in  the 
next  fovi'  years  on  new  houses  alone,  the  im!x>rtance  of  this 
spheric  of  activity  should  not  be  lost  sight  of,  but,  rather, 
should  be  energetically  followed  up  by  the  electrical  industry. 

Ernest  T.  Williams. 

London.  X.W.,  May  lind,  lliU). 

[We  cordially  agree  with  Mr.  Wilhams  that,  of  all  things, 
electricity  .should  have  been  adequately  represented  at  the 
Model  Homes  Exhibition.  That  it  was  not  mus-t  be  a^scribed 
largely  to  lack  of  organisation  in  the  electrical  industry.  But 
It  will  not  happen  again.  Our  Electrical  Development  Asso- 
ciation, newly  born,  is  not  yet  in  a  position  to  take  effective 
3/:-.tion — but  it  is  moving,  and  we  shall  soon  see  results. 

It  has  taken  three  years  for  Mr.  M'ilhams's  scheme  for  the 
reorganisation  of  electricity  supply  to  bear  fruit  in  legisla- 
Mve  action,  but  the  Electrical  Developmant  Association  wiU 
mo^e  more  quickly  than  the  Government.  Our  coDeagues  in 
Wales  have  already  shown  the  way.  as  will  be  s»on  ©leewhare 
in  tJiis  issue.— Bds.  Elec.  Rev.] 


The   E.P.E.A.  Award. 

Yoiir  coricspondent  "  Wessex  "  asks,  in  reterence  to  Mr. 
llTirding's  coUeagtie.  "  Ho'^\'  can  the  award  apply"?  "  The'rw 
ire    mHTiy    of    ns    who    wonM    he    pTcoptionafly    jjraitefnl     if 


Pure  V.  Vulcanised  Rubber  for  Flex. 

Having  had  several  friendly  arguments  with  other  engi- 
neers on  the  question  of  superiority,  in  use.  of  either  double- 
l>ure-rubber-covered  flexiiile  wire  or  double- vulcanised.  I 
should  be  interested  to  hear  the  opinion  of  your  readers. 
From  my  own  experience,  I  consider  that  whilst  vulcanised 
Liexible  has  the  advantage  of  higher  intrinsic  resistance  at 
the  outset,  it  rapidly  deteriorates,  especially  when  used  with 
counter-weight  fittings,  electric  irons,  and  other  portable 
apparatus.  In  my  opinion,  the  better  material  to  use  is  pure 
nibber.  I  am  aware  that  vulcanised  fexibles  are  more 
usually  specified  by,  consultants,  but  I  think  without  due 
consideration  to  the  I'esnlts  in  use. 

J.   Robinson. 

May  -Jlnd,  1919. 

[The  I.E.E.  Wiring  Rules  distinctly   favour  pure  laibber. 
Eds.  EijEO.  Rev.] 


Flexible  Copper  Tubing. —  Rubber  tubing  does  not 
fulfil  all  the  conditions  of  a  satisfactoiw  elastic  gas  connec- 
tion. The  Metal  Gas  Hose  Co.,  of  Erie,  Pa.,  has  produced 
metal  tubing  which  is  said  to  meet  some  of  the  requirements 
which  ruhlier  tubing  fails  to  satisfy.  It  is  made  nf  .seamlees, 
soft-annealed  copper,  in  lengths  from  12  to  36  in.,  and  in 
J-in.  diameters.  It  is  sufficiently  flexible  to  make  it  readily 
adaptable  to  portable  appliances,  yet  durable  to  a  degi'ce  that 
justifies  the  manufacturers  in  recommending  it  for  permanecl 
instaCnt.ifin^  The  (vist  of  such  t-nbine  is  bv  no  ra^■a,ns  pro- 
liiWtiivf. 

B 
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NEW     ELECTRICAL    DEVICES,     FITTINGS,    AND     PLANT. 


Readerii  tire 


it  partiiHlarn  of  new  nr   iinproirJ  flerices  and   opjinrafi^x,    ivhieh    tn//    he   piihlished 
if  eoHsidered  of  tujUcient  i/iterett. 


Automatic  Valves   lor  Motor-driven    Air    Compressors. 

Heretofore,  in  driving  motor-driven  ;ior  compressors,  no 
efficient  and  inexpensive  method  has  beon  found  that  would 
i.utomatically  unload  the  compressor  before  .=^arting  and  stop- 
ping the  driving  motor,  and  thereby  reduce  the  wear  and 
tear  of  the  plant.  Fuither,  when  the  consumption  of  air  is 
small  relatively  to  the  capjicity  of  the  cDiiipicssor.  it  would 
be  econooaiical  automatically  to  stop  tht-  inotor  when  the 
pressure  in  the  leceiver  rises  to  a  certain  predetemiined  maxi- 
miuu,  and  start  it  again  when  the  pre.ssuri'  falls  to  a  pre- 
determined minimum.  On  the  other  hand,  when  the  con- 
sumption of  air  approximates  to  the  full  capacity  of  the  com- 
pressor, it  would  be  preferable  to  run  the  motor  constantly. 
unloading  and  loading  the  compressor  at  the  maximum  and 
minimum  pressures  respectively. 

The  above  results  may  now  be  obtain<xl  by  the  use  of  the 
patented  magnetic  air  valve  of  the  British  Thomson-Hous- 
ton Co.,  Ltd.,  of  Eugby.  in  conjunction  with  their  auto- 
matic starting  gear. 

The  magnetic  air  valve  ensures  that  the  air  compressor  is 
unloaded  before  current  is  switched  on  to  the  motor,  as  well 
as  throughout  the  starting  period,  the  load  being  thrown  on 


.-.witch.  .\  main  unloading  valv©  and  a  non-return  (or  check) 
valve  are  also  required,  placed  on  the  deUvery  side  of  the 
compressor,  these  being  part  of  the  compressor  equipment. 

The  magnetic  air  valve  is  a  combination  of  an  electro- 
magnet of  the  contactor  type,  a  two-way  valve,  and  a.  small 
switch  controlled  by  a  dashpot.  These  parts  are  such  as  have 
l«\'.u  commonly  u.sed  on  B.T.II.  contactor  panels,  or  in  steam 
locomotive  practice,  and  have  demonstrated  their  reliability 
in  actual  Ui^e  for  years.  They  are  supported  on  a  slate  ba.se 
with  corner  feet  for  bolting  to  a   vertical  surface. 

The  diagram  (fig,  1)  shows  the  corapres-sor  at  rest  and  the 
receiver  fully  charged;  valve  v'  being  open  admits  air  from 
the  receiver  to  the  unloading  valve,  thereby  opening  the 
compre.'i.'sor  cylinder  to  atmosphere. 

When  the  demand  for  air  is  such  that  the  pressure  in  the 
receiver  falls  to  a  predetermined  minimum,  the  pressure 
governor  .switch  .\  clo.^es;  this  energises  and  closes  the  auxi 
liary  contactor  b,  and  and  interlock  c  attached  thereto.  -Cur- 
rent then  passes  by  way  of  interlock  c  to  the  main  coil  d  of 
the  automatic  starting  gear  and  starts  the  motor. 

The  starting  contactors  are  omitted  from  the  diagram  for 
the  sake  of  clearness.    Each  contactor  operates  under  current- 


l.-lM 


OF  B.T.H.  Magnetic  Ail-   \ai,\i;  mi 

An:     COMPHESSORS. 


B.T.H.    Magnetic   .\m  Valve. 


only  when  t!i..  iiuit^.i  has  reached  its  normal  ^l>oed.  Thi^ 
coiisidenilily  re<luce.s  the  current  requii'ed  at  tStarting,  and 
IH'i'iiiits  a  .starting  gear  of  lower  caipiicity  to  be  used  than 
would  iitherwi-e  be.  lu-crssa-ry.  The  valve  operates  similarly 
wlirii  stoppin«  the  motor,  unloading  the  ctfmpressov  before 
iiirrejit  is  suin-hetl  off.  Tliis  enables  the  compressor  and 
uiutor  to  s1<jw  down  gradually,  and  prevents  undue  strains 
on  the  he;ivy  moving  parts. 

In  order  to  run  the  compressor  continuously,  a.  small 
switch  is  closed,  the  load  then  being  automatically  removed 
\\lien  the  air  pres,sure  rises  to  the  maximum,  and  thrown  on 
when   it  falls  to  the  minimum. 

In  whichever  manner  it  is  detennined  in  operate  the  com- 
rressor.  either  intermittently  or  continuously,  nn  further 
•ittention  is  required  after  clo.sing  the  main  switch,  the  subse- 
quent operations  being  entirely  autoinatic. 

Apart  from  the  economy  of  current  and  compressed  air,  the 
smooth  working  of  the  compressor  due  to  the  absence  of 
-,r>vere  strain  at  starting  and  stopping  conduces  to  a  minimum 
i)f  we.ir  and  teai-  on  the  comprcs^ui.  the  lite  of  wliich  should 
be  considerably  lengthened  and  lepairs  reduced  to  a,  mini- 
mum. 

The  essentia!  i>arts  are  a  pressure  governor,  contactor  start- 
iug    gear,    rnngiietic   pilot  valve,    time,   lag   device,   and    lever 


limit  control,  i.e.,  the  second  contactor  cannot  close  until 
the  .starting  current,  which  had  risen  when  the  first  contactor 
closed,  has  fallen  to  a  predetermined  figui'e,  and  so  on  during 
the  complete  operation  of  starting.  -\s  yet  the  pilot  valve 
>ol<Mioid  r  is  not  energised,  its  circuit  being  inteirupted  liy 
the  interlock  E  attached  to  the  last  main  contactor;  the  valve 
\''  iif  the  pilot  valve  therefore  remains  open,  and  air  passes 
from  the  receiver  to  the  unloading  valve. 

\[  the  same  time  as  the  last  contactor  closes,  cutting  out 
the  last  section  of  the  resistance,  the  motor  having  then 
attained  full  speed,  the  interlock  F.  closes,  current  then  pa.ss- 
ing  to  the  pilot  valve  .solenoid  r  which  closes,  thereby  foremg 
down  the  rod  G,  closing  the  upi>er  valve  v'  and  cutting  oH 
the  supply  of  air  from  the  receiver.  At  the  same  tirue  th': 
valve  v'  opens,  and  the  air  contained  in  the  unloadmg  vahr 
is  free  to  pass  through  the  pipe  H,  the  lower  valve  v-',  and 
out  at  the  opening  J.  Tha  unloadmg  valve  now  closes,  load- 
ing up  the  compressor ;  it  will  be  seen  that  the  load  is  not 
applied  untd  the  motor  is  up  to  si>eed.  The  eloping  of  the 
pilot  v.ilve  solenoid  r  also  closes  the  interlock  K  in  paiallel 
with  the  interlock  c. 

When  the  demand  for  air  decreaises  and  the  pressure  in 
the  receiver  rises  to  the  predetenhined  maximum,  the  pres- 
sure governor  swit^'h  A  ojvns,  thus  opening  the  auxiliary  con- 
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tactor  B  and  the  interlock  c;  the  pilot  valve  solenoid  f  is 
therefore  de-energised,  the  rod  a  is  forced  upwards  by  means 
of  the  spiing  g,  the  lower  valve  v-  closes,  and  the  upper 
valve  v'  opens.  Ah-  from  the  receiver  then  passes  onoe  more 
througti  the  valve  v'  to  the  unloading  valve,  which  opens, 
thereby  unloading  the  compressor. 

During  this  jx'riod  the  njain  contactors  are  not  affected, 
being  kept  closed  by  the  interlock  k,  the  movement  of  which 
is  dela>ed  by  the  dashjjot  u.  After  a.  predetennined  period 
of  time  has  .expired,  this  interlock  opens,  tripping  the  main 
contactors  and  .stopping  the  motor.  It  will  be  noted  that  the 
motor  is  not  stopped  until  the  compressor  has  been  unloaded. 

By  clasing  the  lever  switch  L  the  compressor  will, run  con- 
tinuously, the  pressure  governor  A  then  having  no  effect  on 
the  main  contactors  u,  but  only  on  the  unloading  valve 
through  the  operation  of  the  pilot  valve,  the  compressor 
being  loaded  or  unloaded  at  the  minimum  and  maximum 
pressures  respectively. 

When  large  multi-st.age  compressors  aiie  used,  involving  the 
use  of  intercoolers  and  much  piping,  the  continuous  loading 
and  unloading  of  the  compressor  means  a.  considerable  loss 
of  compressed  air.  In  these  cases  it  is  recommended  that 
two  air  valves  be  used  instead  of  one,  the  first  air  valve 
operating  on  the  air  intake  side  of  the  compressor,  and  tlhe 
.second  one  on  the  delivery  side.  As  an  interval  of  time 
elapses  between  the  operation  of  the  two  air  valves,  i.e.,  be- 
tween the  closing  of  the  intake  and  the  oi>ening  of  delivery, 
the  coanpressed  air  contained  in  the  system  is  allowed  to  be 
forced  through  to  the  receiver  before  unloading  takes  place, 
so  that  when  the  delivery  side  is  opened  to  atmosphere,  it  is 
practically  at  atmospheric  pressure. 

B.T.H.  magnetic  air  valves  are  made  for  pressures  up  to 
300  lb.  per  sq.  in.,  an  adjustable  spring  being  provided  for 
adjusting  to  the  pressure  required.  They  are  made  in  two 
types  for  a.c.  and  d.c.  circuits  respectively,  and  to  suit  volt- 
ages up  to  550.  Magnetic  air  valves  arc  supplied  either  as 
separate  units,  or  may  be  combined  with  a  pre-ssure  governor 
on   the  same  base. 

"  Simplex  "  Heaters. 

Messrs.  Simplex  Conduits,  Ltd.,  Garrison  Lane.  Binning- 
ham,  have  just  placed  upon  the  mai-ket  two  new  designs  of 
lightly-loaded  heaters,  suitable  for  portable  and  auxiliary 
heating.  Both  types  are  supplied  complete  ^xith  flexible  cord 
and  lampholder  adapter.  The  reflector  type,  known  as  the 
Plexsim  "  Firette,"  is  loaded  to  6IX)  watts,  but  the  conical 
element  being  highly  radiant,  the  heat  emitted  is  much 
greater  than  would  be  exi>ected  from  so  low  a  loading,  making 
this  particular  iiattern  suitable  for  use  in  cold  rooms  where 
the  heater  can  be  pla<ied  in  proximity  to  the  person  desiring 
warmth. 


Fifis.  3  &  4. — Simplex  "  Firette  "   and    "  Onebak  "   I'li 


The  cabin  type,  known  as  the  Plex.sim  ''Onebar"  fire, 
consists  of  a  robust  cylindrical  iron  case  with  open  perfora- 
tion on  one  side,  in  the  interior  of  wnich  is  a  Plexsim  lumi- 
nous lire-bar,  loaded  to  500  watts.  The  heater  is  very  strong, 
and  will  stand  rouglj  usage;  the  bar  being  suspended  on 
.springs  IS  practically  unbreakable  through  shock.  It  is  parti- 
cularly suitable  for  ships'  cabins,  small  ofiices,  cubicles,  crane 
cabins,  and  the  like  positions:  but  it  is  also  useful  for  domes- 
tic purposes,  the  position  of  the  luminous  bar  being  adjust- 
able so  that  it  can  be  arranged  for  fixing  to  wall  or  iloor. 
and  it   i^  also  useful  as  a-  portable  heater. 


French   Standardisation    of    Electrical    Machinery.  — 

With  a  view  to  standardising  as  much  as  possible  general 
practice  in  relation  to  the  construction  of  electric  generator 
sets,  the  French  Chamber  of  Electric  Power  Machinery  C!on- 
structors  and  the  Steam  Turbine  Manufacturei's  have  pub- 
lished rales  aud  data  relating  to  the  design  and  manufacture 
of  these  machines.  The  most  important  data  axe  included  tn 
an  article  in  the  Rfvue  GeneraJe  de  I'Electricite  of  .^pril  5th. 
1919  The  technical  section  includes  lormulEe,  data,  diagrams, 
and  tables  dealing  with  the  standard  definitions  of  the  power 
notation  used,  and  the  figures  corresponding  to  these  defini- 
tions for  turbo-alternators  of  -50  periods,  from  350  KW.  to 
25,000  KW..  .and  also  for  turbo-dynama'!  are  given.  The  com- 
mercial section  of  the  article  consists  of  a.  very  complete  selling 
>-|i6(ufication.  The  explanatorv  notes  at  the  end  amplifv  a 
number  of  thi  ...-■.-tinn^  ii  hirh  'ni.ny  n<.(  l.c  snffirirnflv  rlenr  lo 
all   reader.s. 


LEGAL 

KiKG  V.  Cnx  ui--  Lo.NDON  Electric  Lighting  Co.,  Ltd. 
In  the  City  of  London  Court,  on  Tuesday  last  week,  before 
Mr.  Registrar  \\'ild,  a  claim  was  made  by  Mr.  A.  F.  King, 
10.  Pancras  Lane,  against  the  City  of  Ixjndon  Electric  Light- 
ing Co.,  Ltd.,  for  the  balance  of  money  belonging  to  the 
plaintiff'  in  the  pos.^^ession  of  the  defendants  and  lent  to  them. 
The  claini  was  not  disputed.  The  defendant  company's  re- 
presentative said  the  case  was  one  in  which  he  submitted 
costs  should  not  be  recovered  by  the  plaintiff'.  Evei-y  effort 
and  endeavom-  on  the  defendant  company's  part  had  been 
made  to  refund  the  balance  due  to  Mr.  King.  The  defen- 
dants' witne.S6  said  the  money  was  waiting  for  him  at  their 
office,  and  he  (Ud  not  give  them  the  opportunity  of  finding 
him  at  his  office  during  the  recognised  business  "hours. 

The  Registrar  pointed  out  that  a  debtor  mu.st  seek  out  a. 
creditor.  He  could  not  deprive  the  plaintiff'  of  his  costs  except, 
for  some  caoise,  and  the  plaintiff  was  only  exercising  the  right 
he  had  in  going  to  Court.  Directly  the  money  was  due  the 
person  could  sue  for  it.  In  making  an  order  "for  the  defen- 
dants to  pay  within  14  days,  he  declined  to  treat  them 
differently  to  other  debtors. 


A  Miner  Fined. 
At   Bishop    Auckland   Petty    Sessions,    last   week,    Frederick 
Jackson,   a  miner,   was  charged   under  the  Coal   Mines  Act 
with  conduct  likely  to  endanger  life. 

On  behalf  of  the  prosecutors.  Messi-s.  Bolckow.  Vaoighan 
and  Co.,  it  was  stated  that  while  in  Westerton  Colherv  ac- 
cused pushed  in  an  electric  switch  and  turned  on  the  cuh-ent 
where  boys  were  working.  One  apprentice  was  severelv 
injured  by  shock.  Jackson  had  no  authority  to  touch  the 
switch,  above  which  was  a  notice  stating  that  men  were 
working  on  the  line  at  the  time.  ^ 

A  fine  of  £5  was  impo.sed. 


OsR.\M  Robertson  Lamp  Works,  Ltd..  v.  Cryselco,  Ltd. 
In  the  Chancery  Division,  on  May  23rd,  before  Mr.  Justice 
'ifounger,  the   Osram   Robertson  Lamp   Works,    Ltd.,    moved 
for  judgment  in  their  action  against  Cryselco,  Ltd. 

Counsel  for  petitioners  said  this  was  a  motion  for  judgment 
by  consent  in  a  patent  action. 

The   defendants  appeared   by   counsel   and   consented,  and 
his  Lordship  made  the  order. 


Wood  o.  Connolli'  Bros.,  Ltd. 
In  the  Chancery  Division,  on  May  23rd,  Mr.  Justice  Youngei- 
had  before  him  a  motion  in  this  debenture  holders'  action. 

Mr.  Cl.\nson,  K.C,  said  a  receiver  was  appointed,  and  an 
order  for  sale  made,  some  five  years  ago,  but  the  war  inter- 
vened, and  the  sale  could  not  be  effected.  Throughout  the 
war,  however,  a  very  lucrative  business  had  been  carried  ou 
for  the  Ministrj-  of  Slunitions  by  the  company,  under  Messrs. 
James  and  William  Connolly,  acting  upder  the  receiver.  It 
was  now  alleged  by  plaintiff  that  one  of  these  gentlemen 
was  employing  a  person  named  Flannery  to  come  at  surrepti- 
tious hours  and  copy  drawings  with  a  view  to  using  them 
in  such  a  way  as  would  not  be  to  the  interests  of  the  deben- 
ture holders.  Ho  therefore  asked  for  an  injunction  again.st 
all  three  to  restrain  this  being  done. 

Mr.  Archer  said  what  the  Messi-s.  Connolly  had  done  they 
conceived  they  had  a  perfect  right  to  do.  Their  desire  was 
to  act  perfectly  honestly  and  straightforwardly  throughout. 
He  would  give  an  undertaking  not  to  take  away  or  make  or 
use  any  such  plans  or  designs. 

On  this  undertaking  the  motion  stood  over. 


A  DcBLiN  Tr.\mway  Workers'  Award. 
Mr.  Justice  Moore,  in  the  King's  Bench  Di\asion  of  the 
High  Ccmrt  of  Ii'eland,  DubUn,  ordered  notice  of  motion  to  be 
.>^iwed  on  the  Amalgamated  Ass<x'iatiou  of  Traimways  and 
Vehicle  Workers*  Federation  in  the  matter  of  an  arbitration 
l>etween  the  Dublin  United  (Electric)  Tiamways  Co.  and 
then-  workers,  the  question  arising  on  an  apphcation  to 
have  the  arbitration  made  a  rule  of  Court. 

Counsel  for  the  Ti'amways  Co    explained  thatj  Sir  Plunket. 
Barton,    m    an    award   of   last    October,    ;  the  tramway 

i.\'orkers  23s.  over  pre-wai-  wages,  and  that  .  ter  the  Tem- 
porary Wages  Court  granted  an  increase  from  23s.  to  28s.,  also 
altering  the  pa>Tnent  on  time  basis  from  a  7-day  to  a  6-day 
week.  This  latter  alteration  being  as  the  Tiamway  Co.  was 
advised,  ultra  I'ire.s,  they  made  the  present  apphcation  as  a 
preliminary  l<>  .nskine  th.nt  the  award  as  to  t.lio  time  hn.cn'a  Ki? 
set    asid" 


German  Institute  for   Weak-current  Technology. — An 

in.stitute  for  weak-current  technnlogv  (in  distinction  to  heavy- 
riiiTent  techuciliigy),  with  a.  professorial  chair,  has  been 
iiirrned  in  connection  witli  the  Dresden  Polytechnik.  The 
ruiTiculuiH  will  iuclude ' tpleffr.ipby .  telephony,  wireless  tele 
uraphy.  and  the  theorv  nf  instniiiionts,  nienpurpments,  and 
lr;insiiiis--ion    liiu's.  —  /-,'.'/'./. 
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THE   ELECTRICAL  EQUIPMENT  OF  THE    NEW 
MODDER    CIRCULAR-SHAFT    SECTION. 


BUSINESS  NOTES. 


From  the  description  of  the  plant  of  the  Mew  Modder  Circu- 
lar Shaft  Section  in  S.A.  Mining  Journal  and  Engineering 
Record,  we  take  the  folloxAing  account  of  the  electrical 
equipment.  The  power  supply  to  the  circular-shaft  plant  is 
taken  from  the  Rand  Mines  Power  Supply  Co..  Ltd.  Two 
independent  sets  of  overhead  lines  are  brought  into  the 
sub-station  through  isolatt'd  high-tension  switches.  'Vhe 
power  is  delivered  at  40,(XK)  volts  and  transformed  down  to 
•2.000  and  500  volts  for  supply  to  the  motors.  The  500  volts 
is  again  transformed  down  to  -200  volts  at  suitiible  points 
for  lighting  purposes.  The  supply  to  the  mine  is  con- 
trolled by  a  feeder  switch  paneLs ;  six  for  the  5fi0-volt 
s-upply  and  sixteen  for  the  2.000-volt  supply.  The  2,000-volt 
eaid  of  the  .switch  house  is  divided  into  two  distinct  sections, 
the  main  bus  bars  being  c-onnected  by  heavy  links,  each  sec- 
tion being  iiideix-ndently  fed  from  the  Powder  Co.  The  5,000- 
H.p.  Ward-Ljeonard  winder,  air  compre-sors,  ventilating  fan, 
underground  pumps,  winders,  and  winches  are  supplied  with 
power  from  one  section,  while  the  whole  of  the  surface  works 
are  supplied  from  the  other  section,  thus  enabling  the  mine 
officials  to  close  down  either  section  without  interfering  with 
the  other.  All  cables  are  of  the  3-core,  paper-insulated, 
lead-sheathed  and  steel-armoured  type.  Steel  tape  armouring 
is  used  for  surface  cables,  and  steel  wire  armouring  for  the 
."haft  cables.  The  copper  section  van'es  from  0.25  sq.  in., 
the  largest,  to  .025  sq.  in.,  the  .smallest  used.  Feed  oa.ble.s 
connect  the  main  switch-hou.?e  switch  panels  with  four  dis- 
tributing link  houses,  each  to  control  a  section  of  the  plant. 
Each  link  house  is  divided  into  three  sections,  each  one  to 
control  either  the  2.000-volts,  500-volts.  or  GW-volts  lighting 
supply.  The  power  is  supplied  from  each  link  house  to  the 
motors  in  that  particular  section  of  the  works  by  cables  lead- 
ing through  local  link  cages  to  switch  boards  controlling 
complete  sections  or  single  switch  panels  controlling  isolated 
motors.  A  single-section  cage  contains  six  links,  two  cable 
end  boxes  and  bus-bar. 

With  the  exception  of  the  two2.000-H.P.,  d.c.  motors  on  the 
main  winding  engine,  all  the  motors  are  A.c,  three-phase, 
.500-volts  up  to  50  H.P..  and  2,000-volt3  from  50  to  5.000  h.p. 
The  motors  are  of  both  the  slip-ring  and  squirrel-cage  (short- 
circuited  rotor)  types.  The  squirrel-cage  type  of  motor  haa 
been  taken  more  advantage  of  than  previously,  and  in  every 
instance  where  the  starting  torque  required  was  within  the 
limits  of  the  short-circuited  rotor  the  squirrel-cage  motor 
was  used.  When  possible,  former  or  semi-former  wound  coils 
are  used,  especially  impregnated  to  prevent  moisture  pene- 
trating the  windings.  Both  ends  of  the  stator  windings  axe 
brought  out  to  terminal  boxes  moiintcri  on  the  stator  frame; 
this  is  not  only  beneficial  for  testing,  Ijut  permits  of  the 
motor  being  used  w-ith  right-hand  or  left-hand  cable  leads 
^rhen  moved  from  one  position  to  another.  In  the  case  of 
slip-ring  motors  a  heavy  type  of  brush  gear  is  adopted,  and 
all  bi-u.ches  are  fixed  above  the  horizontal  centre  line  of  the 
rotor.  In  many  instances  brush  raising  and  short-circuiting 
gear  has  been  avoided  to  save  maintenance,  by  ad(()pting  an 
iron-clad  short-circuiting  switch  mounted  upon  the  outside 
of  the  stator  frame.  \Maen  motors  are  mounted  upon  stag- 
ings, special  rigid  construction  has  been  resorted  to./ to  pre- 
vent vibration.  In  the  case  of  slip-ring  motors,  the  usua.l 
three-phase  liquid  starter  with  dipping  blades  is  used.  But 
wnth  the  squirrel-cage  motor  the  anto-transformer  type  of 
'^tarter  is  used,  connected  to  the  motor  by  suitable  tapping.s 
to  give  the  required  voltage  reduction. 

Great  care  was  taken  to  place  the  eub-stations  at  the 
centre  of  the  load,  and  the  k.v.a.  feet  to  the  reduction  works 
centre  is  equal  to  the  k.v.a.  feet  at  the  winder  room  load 
centre.  Power  is  distribut.ed  in  bulk  to  the"  various  link 
houses  and  then  sub-distributed  to  the  various  link  cage 
centres;.  Each  main  link  house  is  arranged  so  that  by  means 
of  indicating  a.ppa ratu.s  and  change-over  links,  various  sec- 
tions may  be  connected  to  various  cables.  There  are  no 
inter-conflecting  cables  used.  All  switch  cables,  links.  <l-c.. 
are  numbered,  lettered  or  tacrged  in  such  a  manner  that  bv 
means  of  standard  distribution  prints  which  are  placed  at 
all  supply  points,  the  operator  is  able  to  see  at  a  glance  the 
a>urce  of  eupply  and  trace  out  anv  cable  or  other  connection 
'?  ^o^-K^  '^^  ^^  operate  with  safety.  All  shaft  cables  are  of 
the  3,300-volt  class,  and  all  surface  cables  are  of  the  2  200-volt 
cJass.  M]  lightinc  cables  are  also  of  the  2.200-volt  class. 
Each  feeder  panel  and  main  motor  control  panel  has  been 
eqmpDed  with  test  panels,  so  that  check  meters  may  be  in- 
serted when  required.  All  main  supply  feeds  are  in  dnnli- 
cate,  the  cables  being  so  arranged  (wherever  possible)  that 
the  eupply  to  one  point  is  carried  over  two  cables,  both  of 
which  are  normally  loaded,  but  if  one  cable  should  develop 
^'-  ?^-rJ-\^  "^^^^  '^''^^  ^^  i°  ™<^  ca^es  caxrv  the  load 
with  a  90  dea.  r.  temperature  rise. 

The  s».inp!y  to  the  mine  is  metered  at  the  smb -station ;  each 
in.d£peiidect  feed  from  dxe  Power  Co,  is  measured  separately 
V  t?""^  independent  meters,  viz.,  the  consumer's  meter 
the  Power  Co. 's  naeter,  and  a  joint  meter,  the  average  being 
taken  of  the  three  readings,  provided  the  accuracv  of  each 
meter  i=  ^  ithir  2  per  c^nt,  of  thf  rn-an  ,-i'viirn.---  .-,f  tbp  thr*^ 


Catalogues  Wanted. — Messh.s.  Oxlky,  Laurexce  and 

Co.,  Ltd..  of  60/61,  Blaokfriars  Road,  London,  S.E.  1,  desire  to 
receive  copies  of  trade  calalosrues. 

Mb.  Fkank  a.  JlEOoiTr  having  recentl.v  commenced  business  as 
an  electrical  eupincer  and  contractor  at  18,  Brunt's  Street,  Mansfield, 
will  be  triad  to  receive  trade  cataloKuea. 

Machine  Tools,  Wood-working  MachSlery,  and  Treadle- 
lathes  Orders.—  The  Ministry  of  Mimitions  has  suspiuded.  a.s  from 
Hay  iitrd.  the  operation  of  the  following  Orders  : — Machine  Tool  and 
Power  Machinery  Order,  l'.)IS,  Wood-working  Machinery  Order. 
1  it  1 7,  and  the  Treadle-lathes  Order.  1918. 

Import  Restrictions. — The   President   of   the  Board  of 

Trade.aftcrdulyconsideriug  the  recommendations  of  the  Consultative 
Council  ou  Imports,  has  given  the  following  further  directions  in 
regard  to  the  Prohibition  of  Imports  : — 

The  restrictions  on  the  importation  of  the  following  articles  are 
to  be  removed  : — Aluminium  powder,  paints  and  enamels  (.from 
July  1st). 

The  importation  of  the  following  articles  is  to  be  licensed  only 
exceptionally,  as  and  when  requiied  : — Blow  lamps,  metal  parts  of 
lamps. 

IndDStrial  Administration. — Mr.  Edward  T.  Elbonrne. 

author  of  "'  Factory  Administration  and  Accounts,"  will  give 
during-  June  and  July,  at  Winchester  House,  Old  Broad  Street, 
E.G.,  three  courses  of  eight  lectures  on  Factory  Organisation  (Wed- 
nesdays, 6  p.m.,  commencing  June  4th),  Labour  Administration 
(Thursdays.  6  p.m.,  commencing  June  5th),  and  Factory  Costing 
(Fridays.  6  p  m.,  commencing  June  6th).  A  discussion  will  follow 
each  lecture.  The  fee  is  one  guinea  for  each  course.  A  syllabus 
can  be  had  on  application  by  post  to  Messrs.  Brindley  &;  Elbourne. 
110,  Victoria  Street,  Westminster.  S.W.  1. 

The   Germans   and   Rnssian  Business. — The  Germaus 

continue  to  have  their  eyes  fixed  on  possibilities  in  Russia. 
According  to  a  German  newspaper,  the  Russian-German  Financial 
Syndicate  is  being  formed  in  Berlin  for  the  promotion  of  financial 
undertakings  in  Russia.  The  promoters  and  managers  are  Dr. 
Friedlich  (Russian  General  Radio  Telegraphy  Co.  and  theRussagan 
Telephone  and  Telegraph  Connections  Co.),  Exporter  Beyer,  of 
Rostow  on  the  Don,  and  Consul  Bienemann,  of  the  Union  Bank  of 
Moscow,  whilst  Councillor  of  Justice  Tiktin,  of  Berlin,  is  to  be 
the  secretary.  , 

The  Lead  Market. — In  their  report,  dated  May  24th, 
Messrs.  Jami:s  Forster  &  Co.  state : — 

On  Tuesday  afternoon  the  price  of  controlled  lead  was  reduced  20s.  per  ton 
to  £24  nett  ex  warehouse.  Ihere  may  be  good  reason  for  the  reduction,  but  it 
is  certainly  not  known  to  the  trade  or  the  market,  and  .  .  .  it  has  naturally 
shaken  confidence  and  caused  the  withdrawal  of  inquiries  iwhich  Wre  about, 
both  from  the  home  trade  and  for  export. 

On  the  very  day  of  the  reduction  the  market  was  finu.  with  actual  buyers  for 
.June  shipment  lead  at  £2i  10s.,  and  no  sellers  under  £24  15s.  .  .  .  The 
trade  and  brokers  are  nonplussed  at  the  action  of  the  Controllers. 

Messes.  G.  Cawson  &  Co.,  in  their  report  under  the  same  date, 
say  :— 

After  opening  steady  at  £24  10s.  to  £24  I5s.,  with  'basiness  done  at  £24  IDs. 
May,  June  and  September,  the  market  was  upset  on  20th  inst.  by  the  Control 
suddenly  reducing  their  price  for  warehouse  lead  to  £'24.  This  reduction 
coming  when  the  trade  had  apparently  settled  down  to  the  price  of  £2.5,  and 
were  coming  forward  to  supply  their  rtquirements  at  this  figure,  naturally  des- 
troyed confidence,  and,  instead  of  encouraging  business,  had  just  the  reverse 
effect.  Consumers  are  now  less  keen  to  buy,  and  argue  that  if  Cjntrol  take 
£24  to-day.  they  may,  perhaps,  take  £23,  or  even  £21  next  week  With  such  a 
prospect  before  them,  they  cannot  be  induced  to  buy  except  for  actuatrequire- 
ments.  America  is  now  quite  out  of  the  market,  and  the  price  there  consider- 
ably above  the  London  parity.  Germany,  however,  is  reported  to  have  sold  a 
fair  quantity  to  Holland  at  'cheap  prices— this  is  a  fresh  competition,  which 
cuts  out  the  London  trwde.  We  are  afraid  that  the  outlook  at  present  is  not 
very  encouraging.  Arrivals  are  again  fairly  heavy,  and  stocks  may,  perhaps, 
show  a  further  mcrease.  Australia,  too,  shows  some  uneasiness  wittl  her  store 
of  probably  80,000  tons.  Relief  can  only  come  from  improved  trade,  or 
considerable  reduction  in  production. 

Official   Receivership   in    Bankruptcy. — The  Board  of 

Trade  has  appointed  Mr.  Arthur  Harold  Ward  to  be  OfiBcial 
Receiver  in  Bankruptcy  for  the  districts  of  Exeter,  Barnstaple,  and 
Taunton  as  from  June  2nd,  in  succession  to  Mr.  Arthur  Edward 
Ward,  resigned. 

The  Overseas  Trade  Department  and  British  Adver- 
tising Abroad. — H.M.  Commercial  Coimsellor  at  Rome  has  called 
attention  to  the  great  number  of  trade  advertisements  in  the 
Italian  Press  inserted  by  foreign  exporters  other  than  British,  as 
compared  with  the  practically  complete  absence  of  any  notices 
regarding  British  goods.  It  is  suggested  that  this  matter  should 
receive  careful  consideration  from  manufacturers  and  merchants  in 
the  United  Kingdom.  The  B^ard  of  Tra^e  Journal  states  that 
lists  of  advertising  agencies  and  of  suitable  Italian  newspapers  can  be 
furnished  by  the  Department  of  Overseas  Trade,  who  will  be  glad 
to  help  any  British  firm  who  may  have  difficulty  in  connection 
■jrith  the  publication  of  their  advertisements.  The  J<nj,rnal  further 
states  that  the  "  Department  of  Overseas  Trade  is  prepared  to  indi- 
cate to  high-olass  British  firms  an  exceptional  opportt^nity  at 
advertising  in  Turkish,  Arabic,  and  Persian-speaking  countries  by 
means  of  a  fortnightly  illustrated  paper.  Advertisements  can  be 
accepted  for  whole,  half,  or  quarter  pages.  Pictorial  advertise- 
ments of  a  striking  type  (photosrravures')  are  recommended. " 
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.  The  Kiaematograph  Trade.— In  their  report  for  the  year 

ended  January  31st,  1919.  the  dir^ctora  of  Cinematograph  Theatres, 
Ltd.,  state  that  though  the  "  Picture  House  "  continues  to  grow  in 
public  favour,  runnmsj;  costs  are  much  heavier.  There  is  a  substantial 
increase  on  last  year's  profits,  and  the  total  dividend  for  the  year 
is  20  per  cent.  Out  of  the  available  profit  balance  £12,500  is  put 
to  depreciation  of  properties,  £7, .500  to  depreciation  of  plant, 
.£15,OuO  to  reserve  for  postponed  repairs  and  renewals,  and  £15.000 
to  general  reserve.  After  payiug  the  dividend  referred  to  above, 
£2.5,134  is  carried  forward.  After  exhaustive  examination  of  the 
subject,  the  directors  consider  that  to  maintain  the  company's 
present  predominant  position  in  the  kinema  trade  it  is  desii'able  in 
most  cases  to  build  theatres  and  cafes  in  future  on  a  larger  scale. 
For  this  purpose  properties  have  been  purchased  at  Edinburgh, 
Nottingham,  Plymouth  and  Hull,  and  negotiations  are  proceeding 
elsewhere.  The  capital  is  to  be  increased  from  £400,000  to 
£1,000,000,  This  important  concern  is  well  known  to  the  electrical 
trade,  and  its  enlarged  operations  are.  therefore,  of  particular 
interest.  As  a  matter  of  fact,  the  company  purchases  some 
2,0i  0,000  KW. -hours  per  year  from  various  supply  authorities, 
and,  of  course,  buys  considerable  quantities  of  electrical  plant, 
equipment,  accessories,  &c.  Mr.  R.  Grierson,  now  demobilised,  is 
back  in  harness  again  as  chief  engineer  of  the  undertaking. 

Boys'  Welfare  Association. — Prince  Albert,  as  President 

of  this  Association,  attended  a  general  meeting  of  the  members 
held  at  the  Central  Hall  on  May  22nd,  to  discuss  the  enlargement 
of  the  scope  of  the  Association.  On  the  motion  of  Sir  W.  Beard- 
more,  it  was  resolved  that  the  objects  of  the  Association  be  extended 
to  benefit,  if  so  desired,  all  persons  employed  in'  industry,  and  Sir 
William  referred  to  the  unsettlemcnt  in  the  Labour  world  as  a  now 
outstanding  problem  of  Industry,  the  solution  of  which  obviously 
lay  in  the  revival  of  the  old  friendly  relations  between  masters  and 
men.  Democracy  was  justifiably  claiming  a  greater  share  in  the 
affairs  of  the  nation  ;  but  it  still  needed  guidance,  and  it  could 
best  get  that  amongst  its  industrial  surroundings.  The  Association 
was  established  as  the  outcome  of  a  conviction  on  the  part  of  the 
members  of  the  Council  that  the  wise  upbringing  of  the  boys  was 
the  most  important  matter  to  be  undertaken,  and  that  to  ensure 
its  success  the  work  must  be  directed  by  Industry  itself.  The 
Association  had  been  warmly  taken  up  by  many  of  the  leading 
firms  of  the  country,  and,  in  spite  of  the  disadvantages  and 
uncertainty  of  the  present  day,  had  made  wonderful  progress. 
There  was  at  present,  however,  a  danger  of  employers  becoming 
confused  between  the  various  claims  of  the  many  agencies  which 
had  now  taken  up  welfare  work.  Many  employers,  also,  had  come 
to  the  conclusion  that  if  would  be  better  for  all  workers  to  be  de.alt 
with  together  and  not  separately.  Further,  there  was  little  doubt 
the  non-acceptance  of  the  responsibility  for  the  work  by  the  em- 
ployers themselves  would  lead  to  its  being  taken  up  by  the  State, 
with  the  inevitable  chilling  out  of  the  human  element.  The 
Council,  therefore,  after  careful  deliberation,  had  recommended  the 
policy  embodied  in  the  resolution.  Sir  George  Carter,  K.B.E, 
(Cammell,  Laird  &  Co.,  Ltd.),  having  seconded,  and  the  Rev.  R.  R. 
Hyde,  the  director  of  the  Association,  having  explained  the  manner 
in  which  it  was  proposed  to  give  eilect  to  the  resolution,  it  was  put 
to  the  meeting  and  carried  unanimously. 

Under  the  amended  constitution,  the  Association  will  in  futpre 
be  known  as  "  The  Industrial  Welfare  Society.'' 

Spanisli  Companies. — The  Basque  Motores,  Ltd.,  has 
been  formed  at  Itilbao  by  James  Keid  and  Sebastian  Luis  Carcaux  y 
Sturgeon  for  the  manufacture  and  sale  or  letting  on  hire  of  all  kinds 
of  motors,  also  of  internal  combustion  motors.  Capital  50,000 
pesetas. 

The  Spanish  company  which  has  been  formed  to  make  and  sell 
the  specialities  of  Messrs.  Ba.bcock  &  Wilcox,  Ltd.,  in  Spain,  has 
placed  orders  in  England  for  the  greater  part  of  the  machinery  to 
be  installed,  to  the  estimated  amount  of  3,500,000  pesetas.  It  has 
also  entered  into  commercial  agreements  with  the  British  Mannes- 
mann  Tube  Co.,  Ltd.,  G.  &  J.  Weir.  Ltd..  and  Lassen,  Sons  &  Menzies, 
giving  it  exclusive  rights  for  the  sale  and  manufacture  of  the 
specialities  of  these  firms  in  Spain  and  Portugal. — La  Energia 
Elect  i-ica. 

Spanish    Railway  Construction   Work.— In  the  report 

for  1  a  1 1<,  presented  at  the  yearly  meeting  in  March  last,  of  the  Metro- 
politano  Alfonso  XIII — the  underground  railway  now  under  con- 
struction in  Madrid — it  is  pointed  out  that,  with  a  view  to  keeping 
its  character  essentially  Spanish,  almost  the  whole  of  the  con- 
struction material  had  heea  bought  in  Spain  :  only  those  articles 
were  acquired  abroad  which  were  impossible  of  acquisition  in 
Spain.  These  last  included  copper,  coach  bogies,  and  electric  motors 
with  their  steering  apparatus, 

Tlie  Industrial  League. — On  the  roll  of  membership  of 

this  League  there  are  now  between  300  and  400  firms,  many 
managers,  foremen,  shop  stewards,  and  workmen.  By  means  of 
meetings,  literature,  &c,,  it  is  working  assiduously  for  industrial 
harmony,  and  it  has  been  successful  in  bringing  into  closer  touch, 
and  therefore  better  understanding,  many  employers  and  employed. 
Fii'ms  in  the  electrical  industry  who  have  not  yet  joined  the 
organisation  should  apply  to  the  Secretary,  Mr.  John  Ames,  at  the 
offices.  60,  Victoria  Street,  London.  S,W.  1,  for  pamphlets  setting 
forth  its  objects,  and  for  copies  of  the  Journal  of  the  League. 

Strilce  at  Turin. — The  whole  of  the  nickel  working  and 

mechanical  works  of  Turin  have  been  brought  to  a  standstill  by  a 
strike  of  the  heads  of  the  technical  departments.  Some  40,000 
workmen  are  affected.  The  technicians  ask  an  increase  on  theii' 
salaries  oorrespondinj;  to  the  advance  granted  to  the  workmen. 


Letters  from  the  Forces. — According  to  annonncement 

by  the  War  Office,  letters  are  no  longer  to  be  addressed  B.E.F.  Th» 
British  Forces  in  France  or  Flanders  are  to  be  iiddressed — "British 
Troops  in  France,"  and  those  with  the  British  Army  of  the  Rhine 
—"  British  Army  of  the  Rhine."  The  "British  Salonika  Force" 
now  the  "  Army  of  the  Black  Sea." 

French  Companies. — Under  the  style  of  the  Electro- 
Construction  a  company  has  been  formed  at  Paris,  with  a  capital 
of  225,000  fr.,  for  the  exploitation  of  a  speed-changing  gear 
applicable  to  electric  motors,  suppressing  belt  transmission,  4:c. 

The  Societe  Grenobloise  de  Fournitures  Industrielles  d'Electriques 
has  been  formed  at  Grenoble,  with  60.000  fr.  capital,  with  objects 
as  stated  in  its  title. 

Monin.  Guillard  et  Jaloustre  is  the  title  of  a  newly  established 
company  devoted  to  the  manufacture  of  instruments  and  apparatus 
of  precision  of  all  kinds,  mechanical,  physical,  electrical,  chemical 
and  medical.     Its  capital  is  300,000  fr.,  and  its  offices  are  at  Paris. 

The  Societe-  Frangaise  Radio-Electrique  have  increased  their 
capital  from  1,500.000  fr.  to  7,000,000  fr. 

The  Societe  de  ChaufiEage  Electrique  Domestique  et  Industriel  is 
the  title  of  a  concern  just  started  in  Paris,  with  a  capital  of 
140.000,000  fr.,  its  objects  being  the  making  of,  and  trading  in. 
electric  apparatus,  especially  those  for  heating  purposes. 

Conference   of   British    Manufacturers.— The  National 

Union  of  Manufacturers  is  holding  a  conference  of  British  Manu- 
facturers to  day  (Friday)  at  2,15  p.m.,  in  the  Central  Hall.  West- 
minster, to  make  definite  and  urgent  representations  to  the 
Government  that  the  present  widespread  unemployment,  with  the 
vast  sums  which  are  being  paid  for  unempb>yment  pay,  is  largely 
due  to  the  uncertainty  as  to  the  future  economic  policy  of  the 
country,  and  the  absence  of  any  definite  steps  for  the  prevention  of 
dumping  and  the  protection  of  key  or  essential  industries  in  fulfil- 
ment of  the  promise  made  by  the  Government  at  the  General 
Election. 

Sir  Edward  Carson,  M.P.,  will  address  the  meeting,  and  the 
following  will  also  speak  : — Mr.  George  Balfour,  M.P..  Mr.  Neville 
Chamberlain,  M.P.,  Sir  Richard  Cooper.  Bart..  M.P..  and  Mr. 
Alexander  Johnston,  J.P.  The  chair  will  be  taken  by  Mr.  George 
Terrell,  M.P.,  president  of  the  National  LTnion  of  JIanufacturers. 
It  will  be  exclusively  a  manufacturers'  conference. 

Machinery  and    Plant    for    Disposal.— By  order  of  the 

Disposal  Board  Miuistry  of  Munitions,  the  Controller  of  Plant 
and  Machinei-y  is  inviting  offers  for  machinery  and  plant  (including 
generators,  dynamos,  and  motors),  at  the  R.E.  Experimental 
Station,  Wembley.  Full  particulars  are  given  in  our  advertisement 
pages  to-day. 

International    Exhibition    at    Bombay.— According   to 

Iiidiim  Enijineeriiig  a  movement  has  been  set  on  foot  for  holding 
an  International  Industrial  Exhibition  on  a  grand  scale  in  Bombay 
next  year. 

British  Westinghouse  War  Relief.— In  a  letter  recently 

circulated,  the  Committee  governing  the  Westinghouse  War 
Relief  Fund  express  their  great  appreciation  and  thanks  to  all 
contributors  for  the  voluntary  support  given  throughout  the 
period  of  the  war.  Up  to  the  end  of  December,  19 IS,  nearly 
£U6,000  had  been  subscribed,  approximately  two-thirds  by  the 
employes,  and  one-third  by  the  company.  The  period  of  regular 
contributions  from  wage  or  salary  is  now  about  to  finish,  and  it  is 
satisfactory  to  learn  that  a  balance  remains  sufficient  to  cover  for 
a  period  of  at  least  10  years  the  relief  of  the  disabled  and  the 
dependants  of  those  who  have  made  the  supreme  sacrifice.  There 
are  207  relatives  and  382  children  of  deceased  workers,  in  addition 
to  many  disabled  soldiers  and  sailors  for  whom  responsibility  has 
been  incurred. 

Importation  of  Rubber-Covered  Wire  into  Australia. — 

The  Commonwealth  Government  has  issued  a  proclamation  pro- 
hibiting the  importation  of  rubber-covered  wire,  unless  it  complies 
with  certain  specifications  and  conditions.  To  each  coil  of  wire 
must  be  affixed  a  label  setting  out  the  manufacturer's  name  and 
address,  the  length  of  wire  in  the  coil,  the  date  of  manufacture , 
the  gauge  of  conductors,  and  the  insulation  resistance.  The  con- 
ditions of  tests  that  the  different  grades  of  wire  must  comply  with 
are  set  out  in  the  proclamation.  The  proclamation  is  published  in 
the  Commonwealth  Giizftte.&aX^A  April  3rd,  and  the  regulations 
come  into  force  on  Jidy  1st  next. — Industrial  Avstralian  and 
Mi  King  Standard. 

Commenting  on  the  matter,  the  Melbourne  Agi-  for  April  4th 
says  : — "  For  some  time  it  has. been  required  by  the  Customs  authori- 
ties that  all  imported  rubber-covered  wire  cable  must  bear  certain 
specified  marks,  and  must  conform  to  the  standards  implied  by 
those  marks.  The  Minister  of  Customs  stated  yesterday  that 
certain  exporters  from  at  least  one  country  decided  that  they 
would  not  mark  their  cables  with  any  token  of  standard,  and,  as  a 
result,  cables  were  being  imported  into  Australia  which  were  unsafe. 
This  had  led  to  the  fusing  of  wires  in  some  cases,  and  to  outbreaks 
of  fire.  In  consequence,  a  new  Customs  proclamation  had  been 
issued  forbidding  the  importation  of  cables  unless  they  bore 
specified  marks  revealing  their  standard  of  quality,  while  such 
cables  must  comply  with  the  standards  so  indicated." 

The     44-Hour    Week. — The     ballot     taken     by    the 

Federation  of  Engineering  and  Shipbuilding  ^Trades  on  the 
question  of  a  44-hour  week  without  reduction  of  wages,  closed  on 
Saturday.  There  is  believed  to  be  a  very  large  majority  in  favour 
of  opening  negotiations  for  the  introduction  of  the  shorter  week  by 
the  autumn  or  winter, — Times. 
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Book  Notices. — "Science  Abstracts"  A  and  B.  Vol. 
XXII,  Part  4.  Xo.  35G.  London  :  E.  *  F.  N.  Spun.  Price  la.  6d. 
each  post  free. 

"EleotTioal  Development  and  "Town  Planning-  Reoon 
•truotion  problems  Xos  i*  and  25.  of  the  Ministrr  of  Recon 
struction  series  of  Grey  pamphlets  London  H II  Stationery 
Office      Price  2d  each 

'General  Plan  of  thr  Water-Power  Sui-vey  of  the  Japanese 
Government'  (.Translated. )  Tokyo  :  Bureau  of  Electrical  Exploi- 
tation, Department  of  Communications. 

"  Procerdiniji  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVliL  No.  5.  May,  1919.  New  York  :  The  Institute. 
Price  SI. 

■'  Book-keeping  and  Cost  Accounting  for  Factories."  By  W. 
Kent.     London  ;  Chapman  \;  Hall,  Ltd.     Price  188.  (id.  net. 

Trade    Announcements.— Mkssrs.    Wood    A-    Caibxs, 

Ltd.,  have  removed  their  Glasgow  branch  to  moie  commodious 
premises  at  f'i.5.  Waterloo  Street.     Telephone  No.  :  Central  14ti.5. 

Mr.  R.  G.  Coopeb.  A.M.I.E.E.,  for  many  years  district  enffineer 
to  the  General  Electric  Co.,  Ltd.  (South  'Wales  branch),  is  leaving 
to  join  Mr.  C.  Kinjr,  of  37,  Westfrate  Street,  Cardiff,  as  electrical 
and  mechanical  engineers'  and  manufacturers'  agents  (Cooper  and 
King-). 

Messrs.  Thacker.  Bell  &  Co.,  Ltd..  announce  that  Mr.  R.  S. 
Thacker  has  resigned  from  the  directorate  ;  this  will  in  no  wise 
affect  their  general  business  as  electrical,  mechanical,  and  machine- 
tool  engineers,  merchants  and  exporters. 

The  Electrical  Alloy  Co.  notify  that  they  will  handle  all 
export  business  from  their  general  oflioes  and  mills.  Morristown, 
New  Jersey.  U.S.A. 

Mr.  H.AiiRV  A.  Miller  has  commenced  business  as  an  electrical 
engineer  at  HI.  Dumbarton  Road.  Stirling. 

Restoration   of   Pre-War  Practices.— Tte  te.xt  of  the 

new  "Restoration  of  Pre-War  Practices  CNo.  S)  Bill  "  is  now 
published.  The  Bill  was  read  a  first  time  in  the  House  of  Commons 
on  Monday.  It  will  be  found  in  the  Tiiiifx  for  May  27th.  This  is 
the  third  form  in  which  the  Bill  has  been  drawn  up,  and  it  is  now 
an  agreed  mea.sure  embodying,  it  is  understood,  a  settlement 
arrived  at  between  the  Government,  the  employers,  and  the 
Unions. 

According  to  the  Diiihj  Telegraph,  the  measure  is  a  very  simple 
one.  "  It  simply  decrees  the  complete  and  unqualified  restoration 
of  these  pre-war  privileaes  two  months  after  the  signing  of  Peace, 
and  if.  after  the  lapse  of  a  week,  the  privileges  have  not  been 
restored,  the  workman  can  institute  legal  proceedings  against  the 
employer.  The  Bill  does  away  with  the  notice  to  the  employer  to 
restore,  with  the  majority  vote,  and  with  all  the  other  small  pro- 
visions which  were  made  in  the  first  Bill.  It  is  now  understood  to 
he  entirely  satisfactory  to  both  the  men  and  the  employers,  and 
should  be  passed  before  'Whitsuntide." 

Trade  Associations  and  Combinations. — The  Com- 
mittee on  Trusts  which  was  appointed  in  February.  UllS,  bythe 
Minister  of  Reconstruction,  to  consider  what  action,  if  any,  might 
be  necessary  to  safeguard  the  public  interest  in  view  of  the  pro- 
bable extension  of  trade  organisations  and  combinations,  has  now 
issued  its  report  (Cd.  923(1,  (id..  H.M.  Stationery  Otiice).  It  con- 
tains a  great  deal  of  instructive  information  and  a  number  of 
conclusions  and  recommendations,  to  which  we  may  refer  later. 
The  .secretary  (Mr.  John  Hilton,  of  the  Garton  Foundation)  made  a 
separate  "  Study  of  Trade  Organisations  and  Combinations  in  the 
United  Kingdom  ''  for  the  purposes  of  the  Committee,  and  this  is 
published  together  with  the  general  report,  as  well  as  notes  on 
"  The  Law  Relating  to  Combinations.''  prepared  by  Sir  John  Mac- 
donell.  Mr.  Percy  Ashley  has  contributed  to  the  proceedings  a 
.Memorandum  on  Industrial  f'ombinations 

Liquidations   and   Dissolutions. — V.vctiti:  Wire  Co., 

Ltd. — Winding  up  voluntarily  for  reconstruction  purposes. 
Li<iuidator,  Mr.  L.  J.  Yeoman,  who  is  authorised  to  enter  into  an 
agreement  for  the  sale  and  transfer  to  the  new  company.  Meeting 
of  creditors  .lune  5th,  at  20.  Copthall  Avenue,  London,  E.C. 

Consolidated  Diesel  Ex(;ixe  Mamkacturers.  Ltd. — Meet- 
ing called  for  June  3rd.  at  Winchester  House.  Old  Broad  Street. 
E.G.,  to  hear  a  report  from  the  liquidator  and  to  declare  a  second 
return  to  the  conti^ibutories. 

Asbestos  Manufactures  Co..  Ltd. — Meeting  June  27th.  at 
30,  Victoria  Street,  S.W..  to  hear  an  account  of  the  winding-up 
from  the  liquidator.  Mr.  W.  C.  Tyler. 

DcssEK  BiTUJiEX  Co.  Sherman  Street,  Bromley-by-Bow. — 
Messrs.  A.  E.  H.  Dussek  and  A.  S.  Dussek  have  dissolved  partner- 
ship. Debts  will  be  attended  to  by  Mr.  A.  E.  H.  Dussek.  who  will 
continue  the  business. 

Bankruptcy   Proceedings. — W.  .1.   McCoMiiK,  traiBway 

manager.  Kingston-upon-Hul). — Trustee  appointed  May  24th.  Mr. 
W.  C;.  H.all.  Union  and  Smith's  Bank  Chamters.  Silver  Street,  Hull. 

I.M.E.A.    and    Electrical    Imports. — The    Incorporated 

Municipal  Electrical  Association  has  circularised  its  members  under 
date  May  22ud.  asking  them  to  furnish  this  week  for  the  use  of  the 
Director  of  the  Board  of  Trade  Deiartmeiit  ijf  Import  Restrictions, 
information  as  to  instruments,  apparatus,  or  plant  that  it  is  desired 
should  be  imported  between  now  and  the  end  of  September,  I'.il'J. 
Particulars  stating  requirements  as  concisel.y  as  possible  have  to 
be  sent  to  Mr.  T.  Roles.  Electricity  Department.  Town  Hall. 
Bradford. 


French  and  Belgian  Industrial  Reconstruction.— America 

proposes  to  supply  £15.000.(:m.i0  worth  of  machine  tools  to  Fronoe 
and  Belarium  for  re-equipment  »f  factories. — Timen. 

The   Overseas   Trade   Committee.— In   the   House  of 

Commons,  last  Monday  in  reply  to  a  membei  wno  asked  who  were 
the  members  of  the  Committee  appointed  to  determine  the  rela 
tions  between  the  Consular  and  Diplomatic  Services  and  the 
Department  of  Overseas  Trade,  and  what  were  their  terms  of 
reference,  Mr.  Cecil  Harmsworth  stated  that  the  Committee 
appointed  liy  the  War  Cabinet  had  the  following  terms  of  refer- 
ence : — -'  To  examine  the  question  of  Government  machinery  for 
dealing  with  trade  and  (-ommerce."  The  members  of  the  Committee 
are  Viscount  Cave  (chairman ),  Sir  Horace  C.  Munro,  K.C.B.,  Mr.  F. 
Dudley  Docker,  C.B.,  and  Mr.  Kenneth  Lee. 

Non-Ferrous   Metals    Industry   Act.— -Additions  to  the 

list  of  licences  granted  under  this  Act  ayipear  in  the  London  Gnzettr 
for  May  27th. 

The    Mineral    Deposits    of    Spitzbergen.— From    the 

Northern  E.kplokation  Co,,  Ltd.,  of  62,  London  Wall,  E,C.  2, 
we  have  received  a  brochure  entitled  ''  The  Gate  to  the  Northern 
Markets  of  Europe,"  in  which  the  coal,  iron,  and  other  mineral 
resources  of  Spitzbergen  are  very  fnlly  described.  The  company 
owns  claims  extending  over  about  2,000  sq.  miles,  containing,  it  is 
stated,  by  far  the  richest  mineral  deposits  in  Western  Spitzbergen. 
It  is  claimed  that  the  only  way  in  which  the  Northern  European 
markets  can  be  regained  by  Great  Britain  is  by  the  rapid  develop- 
ment of  these  deposits.  A  Iti-page  inset  shows  examples  of  the 
many  varieties  of  marble  of  which  there  are  large  deposits  avail- 
able on  Marble  Island. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Newcastle. — The  T.C.  has  arranged  for  a 

loan  of  £20.000  from  the  Commonwealth  Bank  of  Australia  for  ex- 
tensions to  the  electricity  undertaking. 

Tasmania. — The  Government  is  negotiating  with  the  Mount 
Lyell  Co.  with  the  view  of  providing  Zeehan  with  electricity  from 
Lake  Margaret  station.  The  company  will  probably  install  a 
transmission  line  to  Zeehan,  and  .subsequently  continue  it  to'  Rose- 
bery.  This  proposal  takes  the  place  of  the  Government's  King 
River  hydro-electric  scheme. 

Ballynahinch      (Co.     Down).— Street     Lighting.— 

.Application  has  been  made  to  the  L.G.B.  for  permission  to  light 
the  streets  with  electricit.y.  A  considerable  number  of  the  shops 
and  private  houses  have  been  wired  in  anticipation. 

Bray  (Co.  Wicklow). — Loan. — The  U.D.C.  has  accepted 

the  offer  of  the  Hibernian  Bank  of  a  loan  of  £.5.300,  at  4i  percent., 
to  be  repaid  in  1 .5  or  20  years,  for  the  improvement  of  the  electricity 
undertaking. 

Bury. — Year's  Working. — The  Electricity  Committee 
reports  a  loss  of  £1,983  on  the  working  of  the  undertaking  for  the 
past  year. 

PRif'E  Increase. — The  electricity  charges  are  to  be  increased  by 

a  further  iid  per  cent. 

Clacton-on-Sea. — Power  Charges. — The  Chamber  of 

Commerce  has  asked  the  U.D.C.  to  reduce  the  power  charges  for 
electricity,  in  order  to  attract  industries  to  the  town. 

Continental. — Atstria. — The  Vicc-Chancellor,  last  week, 

defined  the  Government's  socialisation  plan  as  including  the 
socialisation  of  the  coal,  electricity,  wood,  and  iron  industries, 
thereby  giving  the  State  control  over  the  two  greatest  power 
sources  and  the  two  most  important  raw  materials. 

Thus,  in  spite  of  its  present  financial  position,  the  Government 
seems  to  be  prepared  to  plunge  into  a  programme,  costing  milliards 
of  crowns.  The  .\eiif  FrHe  Presxe,  recognising  that  the  scheme  is 
inopportune,  declares  that  it  cannot  be  full.v  realised  for  a  genera- 
tion owing  to  the  debts  of  the  State  and  of  local  bodies. 

Sweden. — The  electro-steel  industry  of  Sweden  continues  to 
develop  rapidly.  According  to  the  Stockhnlnis:  DmjMad,  one  of  the 
largest  ironworks  companies —the  Domnarfvets  Jarnwerk — has 
decided  to  make  considerable  additions  to  its  jdant.  Two  new 
blast  furnaces  are  to  be  erected,  and,  what  is  more  suggestive  of 
progress,  six  electric  furnaces  for  Thomas  iron,  and  two  15  to 
20-ton  electric-steel  furnaces,  as  well  as  several  Martin  furnaces, 
are  to  be  added  to  the  existing  plant. 

Cranbrook     (Kent). — E.xtensiox     of     Supply.— The 

R.D.C.  is  in  favour  of  Hastintrs  T.C.  extending  its  area  of  supply 
of  electricity  to  the  district.  The  proposal  also  includes  Rye  and 
Tenterden  districts. 

Darlington. — Year's  Working. — The  accounts  for  the 

year  ended  March  31st,  191.S,  shows  that  the  electricity  undertaking 
has  a  capital  of  £152,710  and  a  revenue  of  £40,806,  which  yielded 
a  gross  profit  equal  to  11 '81  jL^r  cent,  on  the  capital  employed. 
One-third  of  the  debt  has  been  paid  off,  and  in  addition  to  the 
provision  for  redemption  of  the  debt  there  are  reserves  for 
depreciation,  i:c.,  amounting  to  £20.481.  A  sum  of  £7,535  has 
been  expended  out  of  profits  on  capital  works. 
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Dewsbary. — Price  Revisiox. — From  the  meter  readings 

in  Juct-  next  the  price  of  energT  for  power,  heating-,  lightintc. 
ani  on  the  rateable-Talu«  system.  'iTill  b«  increased  by  another 
10  per  cent. 

Doncaster. — Loan  Appltcatiox. — The  T.C.  has  applied 

to  the  L.G.B.  for  permission  to  borrow  £40,000  for  additional  plant 
at  the  electricity  works. 

Elland. — Year's   Working. — The  report  on   the  past 

year's  working  of  the  Councils  electricity  works  shows  a  loss  of 

*  2.600. 

Epsom. — The    U.D.C.     has    informed    its    consulting 

engineer,  Mr.  J.  H.  Rider,  that  there  is  no  objection  to  his  ascer- 
taining what  offer  would  be  made  by  the  South  Metropolitan 
Electric  Tramways  and  Lighting-  Co..  Ltd..  for  the  Councils  elec- 
tricity undertaking. 

Falkirk. — E.P.E.A.  Award. — The  Corporation  has  been 
requested  by  the  E.P.E.A.  to  grant  to  the  electrical  engineer  the 
increases  given  by  the  terms  of  the  award. 

Faversham. — Price  Increase. — The  T.C.  has  given 
notice  that  as  from  July  1st  next  the  price  of  electricitj'  for  lighting 
^vill  be  increased  to  7d.  per  tmit. 

Greenlaw. —  Hydro-Electric     Schejie. — The     Special 

Lighting  District  Committee  has  informed  the  Berwickshire  C.C. 
that  it  proposes  to  utilise  the  water-power  from  the  River 
Blackadder  for  E.L.  purposes,  and  to  request  that  the  necessary 
powers  be  obtained  from  the  B.  of  T. 

Grimsby. — Nfw  Plant.— The  Public  Lighting  Com- 
mittee recommends  the  accepting  of  the  tender  of  the  Stirling 
Boiler  Co.  for  the  supply  ot  boiler  house  plant,  for  the  sum  of 
.■Jl*<,648,  and  directing  that  an  offer  of  £7,500  be  made  for  the 
-'  Russian  turbine ''  and  alternator,  subject  to  the  plant  being 
satisfactory  to  the  Borough  electrical  engineer ;  and  that,  if  such 
offer  is  accepted,  the  British  Westing  house  C'o.'s  tender  to  supply 
new  condensing  plant,  overhaul  and  test  the  turbine  and  alternator 
and  deliver  and  erect  the  whole  plant  (the  Corporation  providing 
rough  Labour  and  cartage  from  the  railway  to  the  works)  for  the 
sum  of  .C  6,125.  be  accepted. 

Hereford. — E.L.  .scheme. — At  a  conference  of  urban  and 

rural  D.C.'s  ot  Herefordshire,  held  on  May  22nd,  the  Mayor 
(Coimcillor  E.  R.  Dymond)  explained  the  Corporation  scheme  for 
supplying  electricity  for  power  and  lighting  to  areas  which  might 
be  extended  to  any  distance,  but  which  at  present  were  proposed  to 
be  12  to  20  miles  from  the  city.  Already  applications  had  been 
received  from  various  neighbourhoods  within  five  miles.  He 
explained  how  the  Corporation  came  to  acquire  the  electric  plant, 
through  the  Government  requiring  it  for  a  munition  factory.  The 
city,  of  coui-se,  had  no  power  to  force  the  scheme  on  the  District 
Councils,  and  before  proceeding  they  wished  to  learu  if  those 
CouncOs  would  be  prepared  to  entertain  it.  Four  years  would  be 
granted  in  which  to  decide,  and  it  rested  with  them  whether  the 
scheme  received  encouragement  or  not.  There  was  not  a  single 
dissentient  to  the  scheme. 

Heston    and     Isleworth.  —  Year's    Workixc—  The 

accounts  for  the  year  ending  March  31st,  shows  that  the  income 
of  the  electricity  undertaking  was  .£18.647.  against  £15.434  for  the 
previous  year.  The  sale  of  energy  produced  £17,019,  and  from 
public  lighting  £1,368.  and  from  meter  rents  £255,  were  received. 
The  expenditure  was  £18.211,  against  £14,021  for  the  previous 
year.  Generation  of  electricity  cost  £10.416,  and  distribution  £525. 
The  management  expenses  were  £1,175.  the  loan  charges  £4.922, 
and  there  was  an  outlay  ot  £238  on  mains  and  services.  The 
surplus  was  £43ti.  compared  with  £7.413  for  1917. 

bCLK  Supply. — The  station  engineer  reported  that  it  would  be 
necessary  to  provide  for  a  total  prospective  demand  for  1.421  KW. 
As  the  capacity  of  generators  at  the  station  was  1,250  KW.,  it  was 
necessary  to  consider  what  course  to  adopt.  The  U.D.C.  decided  to 
invite  the  Twickenham  and  Teddington  Electric  Supply  Co.  to 
supply  in  bulk  on  the  basis  that  the  Council  would  take  400.000 
units  per  annum  as  a  minimum  for  three  years  at  £4  per  KW.  of 
maximum  demand,  and  0'9d.  per  unit  supplied,  plus  10  per  cent, 
per  annum  on  the  cost  of  laying  the  feeder  cable.  The  price  per 
unit  was  based  on  coal  at  258.  per  ton.  and  subject  to  a  sliding 
scale  in  respect  of  the  cost  of  coal  and  labour. 

Huddersfield. — Wages. — The   unskilled    men   employed 

by  the  electricity  undertaking,  demanding  a  47  hours'  week  and 
overtime  on  all  work  done  in  excess  of  those  hours  since  January 
1st.  have  handed  in  notice  to  cease  work  on  May  31st.  The  skilled 
men's  hours  were  reduced  to  47  on  January  1st.  The  Corporation 
has  replied  that  it  cannot  grant  the  demand.  At  the  time  of 
writing  the  mea  are  acting  without  their  Federation's  sanction. 

Hull. — The  Electricity  and  Tramways   Committees   has 

held  a  joint  meeting  to  discuss  the  amalgamation  of  the  generating 
stations.  It  is  proposed  to  close  down  the  tramway  power  station 
in  Osborne  Street,  and  to  depend  entirely  for  lighting  and  power 
purposes  upon  the  Sculcoates  station.  It  was  agreed  that  the 
chairmen  and  vice-chairmen  of  each  Committee,  with  the  engineers, 
report  upon  the  question. 

Liverpool. — Price    Revi.sion. —  From    .Tune    ;iOth   the 

charges  for  electricity  for  lighting,  power,  and  other  purposes,  are 
to  be  increased  by  a  further  25  per  cent.,  a  total  war  increase  of 
65  per  cent.  In  cases  where  the  rates  are  subject  to  adjustment 
according  to  the  variations  in  the  price  of  fuel,  the  poat^war 
adranceof  15  per  cent,  is  tn  b,^  increased  liv  another  10  per  cent. 


London. — Shoheditch. — The  regulation  requiring  con- 
sumers to  pay  for  new  services  laid  has  now  been  withdrawn,  and 
from  May  23rd  all  services  which  have  been  approved  by  the  Elec- 
tricity Committee  -will  be  laid  free  of  charge,  providing  they  are 
within  60  ft.  from  any  of  the  Council's  distributing  mains 

St.  PaXCBas.— The  E.g.  recommends  that  from  the  June  metei- 
readings  the  present  addition  of  2i  per  cent,  be  increased  to  25  per 
cent,  for  energy  supplied  for  power  and  heating  purposes,  and  to 
50  per  cent,  for  energy  supplied  for  all  other  purposes.  The  pro- 
posed revision  will  mean  that  the  pre-war  rates  will  be  increased 
by  75  per  cent,  for  power  and  heating  supplies  and  50  per  cent,  for 
all  other  purposes. 

Bulk  Supply. — An  agreement  has  been  come  to  between  the 
County  of  London  Electric  Supply  Co.  and  the  City  of  London 
Electric  Lighting  Co..  under  which  fresh  generating  plant  is  to  be 
installed  at  the  generating  station  of  the  City  Co..  and  bulk  supply 
from  this  plant  will  be  taken  by  the  County  of  London  Co.  The 
agreement  has  been  approved  by  the  Board  of  Trade,  and  the  work 
is  proceeding. 

Newcastle-npon-Tyne. — Electricity   Supply  Bill. — 

A  conference  of  representatives  of  northern  municipalities  was  held 
in  Xewcastle-upon-Tyne,  on  May  23r[l.  further  to  consider  the 
Government's  Electricity  Supply  Bill.  Objection  was  taken  to  the 
clause  which  gives  power  to  District  Commissioners  to  lease  their 
powers  for  the  generation  of  electricity  to  companies,  and  the 
meeting,  being  of  opinion  that  there  is  not  a  sufficient  guarantee 
in  the  Bill  for  securing  public  control,  approved  of  alterations  to 
be  submitted  to  Parliament  in  favour  of  absolute  public  control. 

New     Zealand.  —  Water     Power.  —  The     Dominion 

Government  proposes  starting  forthwith  the  preliminary  work  at 
Mangahao  in  connection  -with  the  Xorth  Island  hydro-electric 
scheme.  There  are  to  be  sub-stations  at  Otaki,  Wellington. 
Featherston,  Masterton,  Bunn.vthorpe,  Marton.  and  Dannevirke. 
Of  the  160.000  H.P.  required  for  the  North  Island.  Mangahao  -will 
provide  24.000  H.P.  The  scheme  will  pro-vide  the  City  of  Wellington 
with  power,  in  addition  to  the  whole  of  the  province. 

Christchurch  T.C.  has  decided  to  raise  a  loan  of  £150.000  for  the 
extension  of  the  electric  lighting  and  power  scheme  and  the  in- 
stallation of  stand-by  plant  to  obviate  the  trouble  caused  last 
winter  when  snowstorms  brought  down  the  Lake  Coleridge  trans- 
mission lines. 

Nigeria. — Tin  Mines  Electrification. — The  Bauchi 
Tin  Mines.  Northern  Nigeria,  are  installing  hydro-electric  power 
plant  to  generate  1.500  H.P..  to  be  transmitted  12  miles  to  the 
central  point  of  the  property.  The  cost  per  unit  is  estimated  at 
0'6d..  against  2'6d.  for  oil  or  coal  generation  :  a  saving  of  £40.00o 
per  annum  in  fuel  is  estimated.  The  total  cost  of  the  installation 
is  estimated  at  £85,000. 

Oldham. — Proposed  New  Plant. — A   L.G.B.   inquiry 

was  held  last  week  into  the  Corporation's  application  for  permission 
to  borrow  £150.000  for  the  provision  of  additional  plant  at  the 
electricity  undertaking.  The  deputy  town  clerk  stated  that  he 
wished  to  have  the  application  increased  by  £50,o0ii  for  mains  and 
transformers,  although  the  additional  application  had  not  Ijeen  sent 
to  the  Board,  and  would  not  come  before  the  CouncU  until  June. 
The  extensions  when  complete  would  allow  the  ordinary  day  load 
to  be  increased  to  1.200  KW.  with  the  pre.-^ent  amoimt  of  standing 
plant.  The  proposed  new  plant  would  take  a  nominal  day  load  of 
18,000  KW",,  with  the  proper  amount  of  stand-by  plant.  The  day 
load  of  18,000  KW,  wonld  be  taken  up  by  the  winter  of  I92u.  The 
present  capacity  was  6.000.  with  a  peak  load  of  12.160  KW.  Mr. 
Blackmore  pointed  out  that  machinery  had  be«n  leady  in  the  cotton 
mills  to  be  run  by  electricity  :  but  the  cotton  trade  being  cou- 
troUetl  it  was  not  allowed  to  run.  and  consequently  the  Corporation 
took  on  additional  customers.  Directly  the  cotton  trade  was  in  a 
position  to  do  so,  additional  load  from  the  mills  would  be  demanded 
of  about  3.600  KW.  The  outstanding  loans  of  the  department 
amounted  to  £5.790,  and  during  the  past  four  years  the  Corpora- 
tion had  spent  out  of  revenue  to  bring  the  undertaking  up  to  date 
£36,277,  No  neighbouring  towns  could  sui>iily  Oldham  with 
power.     The  application  was  unopposed. 

PlymoDth. — Year's   Working. — There  is  a  deficiency 

of  -C  2. 1911  on  the  past  year's  working  of  the  Corporation's  electricity 
undertaking.     It  will  Ije  met  out  of  the  reserve  fund. 

Portumna   (Galway). — E.L.  ScHEire. — A  company  has 

been  formed  to  start  an  E.L.  scheme  with  a  capital  of  ,£4,000  in 
4,000  shares  of  £1  each,  \  substantial  number  of  shares  are 
already  taken  up. 

Stalybridge. — Elutricity  Supply  Bill. — At  a  meet- 
ing of  the  St.-ilybridge.  Hyde.  Mossley.  and  Diikinfisld  Tramways 
and  Electricity  Board  last  week,  exception  was  taken  to  the 
Government  Bill  now  before  Parliament,  and  the  mattei-  is  to  l)e 
taken  up  with  local  members  of  Parliament. 

Taunton. — Proposed  Prke  Inxrease. — The  T.C.  has 

decideil  to  apply  to  the  B.  of  T.  for  powers  to  increase  the  maximum 
yirice  of  electricity,  the  limit  under  the  Order  having  been  reached 
liy  the  recent  advance  to  75  per  cent,  over  the  pre-war  rates. 

Uruguay. — A  company  to  supply  electricity  at  Azul, 
Pro\nnce  of  Buenos  Ayres  has  been  formed  at  that  town.  The 
initial  capital  will  lie  8400.00  m/n..  of  which  one-fifth  has  already 
been  suliscriljeil. 
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United   States.— AixANTic  Coast   Power  Supply. — 

An  artiole  in  the  Electrical  ITorW  giye»  an  account  of  the  views  of 
W.  S.  Miirra.T  At  a  meeting  of  the  A.I,E.E.  on  the  plan  of  the 
S«cretarj-  for  the  Interior  for  the  power  supplv  of  the  thieklr 
populated  Industrial  district  between  Washington  and  Boston.^  Mr. 
Murray  considers  that  the  annual  waste  of  power  in  this  urea 
throng^h  nneconomical  production  amounts  to  as  ranch  as  .50  to 
TOO  million  dollars'  worth,  and  in  jreueral  he  is  heartily  in  accord 
with  Secretary  Lane's  propo.qals.  These  include  the  electrification 
of  all  railways  in  this  part  of  America,  the  inauguration  of  the 
trunk  line  system  of  transmission  between  Boston  and  Washington. 
not  too  near  the  coast  for  military  reasons,  and  consisting  of  steel 
transmission  towers  carrying  wires  bearing  three-phase,  25-eycle 
cnrrent  at  a  pressure  probably  of  150.000  volts,  the  transmission 
lines  being  three  or  four  in  number  and  lying  parallel  to  each  other 
in  private  ground.  There  should  be  large  unit  tidewater  steam- 
electric  stations,  hydro-electric  stations  and  steam-electric  stations 
at  coal  mining  centres,  the  last-mentioned  of  which  should  produce 
a  KW.-liour  for  an  expenditure  of  10  to  15  lb.  of  steam.  The 
millions  of  tons  of  culm  coal  now  wasting  would  thus  be  made 
available.  The  fuel  consumption  ratio  between  electric  loco- 
motives and  steam  locomotives  is  2  to  1  in  passenger  service. 
2i  to  1  in  freight  haulage  service,  and  H  to  1  in  switching.  In 
industrial  factories  electric  driving  will  effect  a  fuel  saving  in  the 
ratio  of  2  to  1.  Prof.  Breckenridge  estimates  tliat  coal  production 
has  increased  by  five  times  in  the  last  few  years  and  that  the 
available  supply  of  anthracite  will  be  exhausted  in  75  years.  A 
map  which  is  included  in  the  article  shows  the  chief  centres  of 
power  concentration  in  this  area,  and  gives  the  electrical  capacity 
at  present  installed  in  Boston  as  450,000  KW.  ;  Worcester,  50,000  : 
Western  Massachusetts,  l.'JO.OOO;  Providence,  175.000;  Albany. 
135,000  :  New  Haven,  150,000  ;  New  York  City.  1,000,000  ;  New 
Jersey,  250,000 ;  Philadelphia,  -iOO.OOO  ;  Harrisburg.  12o,0o0 : 
Baltimore,  110,000  ;  and  Washington,  100,000  KW. 

Walsall. — HouR.s    of    Work. — The    institution    of    a 

■K<-hours'  week  in  the  case  of  shift-engineers,  and  a  47-hour8'  week 
in  the  case  of  day  workers,  together  with  a  stoppage  of  overtime, 
has  necessitated  increasing  the  regular  staff  by  seven  men,  repre- 
senting approximately  .-S  1.220  per  annum. 

Windsor. — Maixs  Extexsiox. — The  R.D.C.  has  given 

consent  to  the  Windsor  Electrical  Installation  Co..  Ltd..  laying  a 
main  to  supply  energy  to  premises  at  Clewer. 


TRAMWAY  AND  RAILWAY  NOTES. 


Colne. — Yeak's  Working. — The  actual  loss  on  the 
tramways,  last  year,  was  £3,139.  At  the  electrical  works  there 
was  a  loss  of  £576. 

Continental.— Geemant.— The  Cologne  tramway  employes 
struck  work  on  Saturday,  leaving  the  cars  standing  in  the  streets. 
They  asked  for  increased  pay  of  4s.  per  day  ;  the  employers  offered 
3s..  but  the  leaders  of  the  agitation  were  not  supported  by  the  bulk 
of  the  men.  The  men  then  went  to  work  as  usual,  but  resolved  to 
take  no  money  for  fares,  whereupon  the  authorities  cut  off  the 
electricity  supply  and  prevented  the  cars  running.  At  this  stage 
the  British  military  authorities  stepped  in,  and  the  trouble  was 
settled  by  midday. 

Belgium. — Antwerp  tramway  employes  were  expected  to  resume 
work  on  May  26th.  Their  dispute  with  the  tramway  company  is 
being  submitted  to  arbitration. 

Hnddersfield. — Year's  Working. — For  the  year  ending 
March  3lst  last,  the  capital  outlay  to  date  on  the  Corporation 
tramways  was  £477,507.  The  income  was  £199,411,  the  mileage 
being  2,461.387.  compared  with  .£174,292  received  in  the  previous 
year  on  2,784.039  miles  run.  The  working  expenses  were  .£140.514. 
against  £117,490  in  the  previous  year.  There  was  a  gross  surplus  of 
.£5»<,897.  The  reserve  and  renewals  account  was  £79,000.  The 
number  of  passengers  carried  was  30,946,790,  as  against  22,616,710 
in  1914. 

Isle    of    Man. — Fare    Ixcre.vse.— The    Isle    of  Man 

Legislature  last  week  authorised  the  Douglas  Corporation  to 
advance  the  fares  on  its  tramway  system  by  50  per  cent.  There 
has  been  a  loss  on  the  working  of  the  tramways  during  the  war  of 
over  £12,000. 

Jamaica. — Railway  ELErxRn-icATiox. — With  reference 

to  our  note  under  this  heading  the  week  before  last,  it  is  said  that 
the  local  agent  of  the  Westinghouse  Co.  of  New  York  is  collecting 
data  on  which  the  company  may  tender  for  laying  down  the 
electric  railroad. 

London. — Traffic    receipts    of    three    of    the     London 

tramway  companies  during  the  last  12  m^ths  show  the  following 
increases  :— South  Metropolitan,  £14.000  ;  M.E.T.,  £84,802  ;  L.U.T.. 
£7,954.  In  most  cases  the  greater  portion  of  the  increased  revenue 
has  been  absorbed  in  higher  working  costs.  At  the  meeting  of  the 
L.U.T.  Co.  last  week,  it  was  stated  that  the  expenses  had  gone  up 
£81,970,  leaving  the  company  with  an  adverse  balance  of  £11.040 
on  the  year's  working.  The  company's  Act  had  received  the  royal 
assent.  Its  powers  authorise  an  extension  of  the  company's  tenure 
of  the  tramways  in  Middlesex  and  Surrey  until  the  year  1950  ; 
six  months  after  the  termination   of  the  war  the   fares  may  be 


increased  to  a  maximum  of  Id.  per  mile  for  ordinary  paisenffen 
and  three  milei  for  a  penny  for  workmen, 

Stkike. — The  L.U.T.  Co.  states  that  a  portion  of  the  sy«tem  ivw 
affectetl  on  Friday  last  by  a  strike  at  Ohiswick  and  Hpunolov. 
depfits,  called  by  certain  motor-men  refusing  to  drive  with  a  non 
0nion  conductor.  The  men  were  instructed  liy  their  Union  Ui 
return  to  work. 

Clapham  and  Stock^vell  underground  stations  on  the  City  and 
South  London  Railway  are  to  have  escalators. 

Traffic  Conck.ition. — Sir  Auckland  Gcddes,  as  acting  Presi- 
dent of  the  B.  of  T.,  received  a  deputation  of  London  M.P.'s  on 
Friday  last,  who  urged  the  establishment  of  a  Select  Committee  to 
deal  with  overcrowding  and  high  fares.  Sir  A.  Geddes,  in  a  long 
reply,  said  the  war  had  brought  about  a  different  distribution  of 
working  people  during  the  day.  and  a  consequent  disturljance  of 
communications.  By  moving  Government  departments  from  the 
centre  of  London  to  places  like  Alexandra  Park,  it  wa.s  hoped  to 
relieve  the  congested  area  considerably.  There  wiia  no  ditticulty. 
he  contended,  in  obtaining  import  licences  for  materials  and  span? 
parts  required  for  repairs  to  rolling  stock.  Traffic  concerns  and 
the  manufacturers  could  "get  anything  they  want  if  they  take  the 
trouble  to  get  it.''  There  was' a  shortage  of  se.osoned  timber,  but 
excellent  substitutes  were  available,  and  he  considered  that  the 
best  policy  was  to  concentrate  on  repairs  at  present,  rather  than 
build  new  vehicles.  Sir  A.  Geddes  next  defended  the  increased 
fares.  Those  within  the  12-mile  limit  were  within  the  statutory 
maximum  charges,  and  the  B.  of  T.  had  thus  no  power  to  interfere. 
The  London  United  Tramways  Co.  had  been  permitted  to  increase 
its  fares  because  its  financial  position  was  so  bad  that  it  was  in  the 
hands  of  a  receiver.  Other  tramway  increases  were  within  the 
statutory  maxima.  The  tubes  were  not  under  the  control  of  the 
Railway  Executive  Committee.  They  had  60  new  cars  on  order 
before  the  war.  and  specifications  were  being  prepared  for  another 
100.  Not  a"single  car  had  been  ordered  since  the  .armistice.  As  to 
the  proposed  Select  Committee,  he  would  do  nothing  to  resist  its 
appointment  if  it  were  pressed  for,  but  he  did  not  feel  that  it  was 
going  to  help  very  much.  The  problem  was  too  big  to  be  tackled 
by  a  House  of  Commons  Committee  which  did  not  consist  of 
experts,  and  in  any  case  the  whole  question  of  traffic  was  going  to 
be  handled  by  the  Ministry  of  Ways  and  Communications. 
Eventually  the  deputation  agreed  to  meet  Sir  Auckland  again  at  a 
later  date. 

Manchester,— ^Tbaffic  CoxGESTioN.-^Replying  to  criti- 
cisms as  to  the  congested  tramway  traffic;  Councillor  Chapman 
informed  the  T.C.  last  week  that  the  Tramways  Committee  wa.s 
hoping  to  provide  100  additional  tramcars  this  year,  each  of  which 
would  cost  £2.000.  as  against  £800  before  the  war. 

Mansfield. — Extension. — The  Light  Railway  Com- 
missioners have  granted  the  Mansfield  and  District  Light  Railway 
Co.  an  Order  to  extend  the  system  to  Rainworth  and  Clipstone,  and 
to  increase  fares  on  an  average  by  50  per  cent. 

New  Zealand.^AucKLAND The  T.C.  has  accepted   a 

three  months'  option  of  the  purchase,  subject  to  the  confirmation 
of  the  ratepayers,  of  the  electric  tramways.  The  price  is  £1.140,250. 
with  the  current  year's  profits. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Australia. — Exclusive  wireless  telegraphy  is  a  Govern- 
ment monopoly  in  Australia,  as  a  result  of  the  war,  and  it  is 
unlikely  that  the  Cabinet  will  revert,  to  pre-war  conditions  in  this 
regard.  There  seems  little  likelihood  of  the  proposal  before  the 
Government  from  a  private  company,  for  the  erection  of  a  high- 
power  station  at  Sydney  to  dispatch  and  receive  messages  direct 
from  England,  being  accepted  ;  it  may  be  taken  that  wireless  will 
continue  a  Government  monopoly  in  the  same  way  as  the  telephone 
and  telegraphs  of  Australia.  It  is  probable  that  the  scheme  to  erect  a 
Government  station  powerful  enough  to  speak  direct  with  England 
will  come  up  for  early  Cabinet  consideration.  It  is  interesting  to 
learn  that  the  Fremantle- and  other  Australian  stations  were  able, 
during  the  war,  to  intercept  messages  from  Nauen,  in  Germany, 
12,000  miles  away.  These  were  the  official  communications  sent 
out  by  the  German  Government. 

Another  matter  to  which  attention  will  shortly  be  given  by  the 
Government  for  the  development  of  the  inland  portions  of  Australia 
is  wireless  telephony.  Successful  experiments  have  been  made 
already  by  the  Royal  Australian  Radio  Service,  which  demonstrate 
the  commercial  value  of  wireless  telephony. 

Czecho-Slovakia. — A  powerful  wireless  station  has  been 

set  up  .at  Belgrade,  the  ancient  capital  of  Serbia,  by  the  French 
military  authorities.  The  height  of  Bianitza,  to  the  east  of  the 
city,  is  the  spot  chosen  for  its  erection. 

Germany. — It  is  calculated  in  Germany  that  an  expendi- 
ture of  over  £5,000,000  has  been  incurred  in  establishing  the 
German  system  of  submarine  cables.  The  Treaty  of  Peace  stipulates 
that  in  the  name  of  her  nationals  Germany  renounces  in  favour  of 
the  Allies  certain  cables  as  specified  by  us  last  month.  It  appears 
that  the  European  terminal  sections  of  both  trans-Atlantic  cables, 
of  the  cable  to  Vigo,  Spain,  and  the  South  American  cable  are  left 
in  the  hands  of  Germany.  This  is  also  the  case  with  the  German 
Government  cable  to  Norway,  and  the  "  various  cables  in  the  North 
Sea  and  the  Baltic,"     The  cables  from  Shanghai  to  Yap,  and  from 
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Menado  to  Yap,  belong'  to  the  German-Netherlands  Telegraph  Co., 
"vrhioh  is  a  purely  German  private  concern,  Tchilst  the  other  cablei, 
with  one  exception,  are  the  property  of  private  oompanlee.  On  the 
other  hand,  the  Shanirhai-Tsin<riau  cable  is  owned  by  the  German 
Government,  and  was  worked  by  State  officiala.  The  German  cable 
companies  were  in  receipt  of  a  Government  guarantee  on  their 
dividends  np  to  a  certain  percentage,  and  their  cables  would  have 
passed  into  the  possession  of  the  Government,  free  of  charge,  at  the 
end  of  40  years  from  the  date  of  completion  for  service.  The 
obligation  was  placed  upon  the  companies  to  form  a  special  redemp- 
tion fund,  so  that  on  the  expiration  of  the  40  years  the  amount 
available  would  have  been  sufficient  to  pay  all  debts  and  redeem  the 
shares  at  par. 

Telegraphic  Delays. — According  to  a  7Vw«s  correspondent, 
messages  from  Madrid  transmitted  over  Marconi's  system  were  nine 
and  ten  days  in  transit,  reaching  London  .several  days  after  letters 
confirming  them. 

United  States. — The   Federal  Director  of   Cables,  Xew 

York,  is  issuing  daily  for  the  Press  a  bulletin  on  the  condition  of 
cable  service  to  countries  with  which  Americans  principally  do 
business. 

President  Wilson,  in  a  me-ssage  to  Congress,  which  met  on  May 
Uith.  recommends  that  the  control  of  telegraphs,  cables,  and  tele- 
phones be  returned  to  the  owners. 

A  wireless  telephone  message  was  received  at  Sew  Brunswick, 
X.J.,  in  a  closed  concrete  and  steel  vault  underground.  The  speech 
was  plainly  heard. 

Wireless  on  Ships. — The  Bill  introduced  in  the  Honse 

of  Lords  recently  by  Lord  Somerleyton  to  make  further  provision 
with  respect  to  wireless  telegraphy  on  ships,  provides  that  every 
seigoing  British  ship  registered  in  the  United  Kingdom,  being  a 
passenger  steamer  or  a  ship  of  1,600  tons  gross  tonnage  or  upwards, 
shall  be  provided  with  a  wireless  telegraph  installation,  and  shall 
maintain  a  service  at  least  sufficient  to  comply  with  rules  which 
are  to  be  made,  and  shall  be  provided  with  one  or  more  certified 
operators  and  watchers.  The  Board  of  Trade  may  exempt  any 
ships,  and,  in  consultation  with  the  Postmaster-General,  shall,  it  is 
suggested,  make  rules  prescribing  the  nature  of  the  installation  to 
be  provided,  of  the  services  to  be  maintained,  aud  the  number  of 
operators  and  watchers  to  be  carried.  Failure  to  comply  with 
these  provisions  renders  the  master  or  owner  of  the  ship  liable  to 
a  fine  of  &r>00.—The  Tunes. 

Wireless  Telephony.  —  On  Tuesday  and  Wednesday 
demonstrations  of  wireless  telephony  and  direction-finding  were 
given  by  Marconi's  Wireless  Telegraph  Co.  at  the  works  at  Chelms- 
ford.    Particulars  wUl  be  given  in  our  next  issue: 

Wireless   Telegraphy.— Speaking    on    the    progress    of 

wireless  telegraphy  and  telephony  at  the  Aldwych  Club  on  Thurs- 
day last  week,  Mr.  Godfrey  C.  Isaacs  is  reported  to  have  said  that 
there  was  now  a  better  development  than  the  wireless  direction 
finder.  There  was  a  new  transmitter  which  would  project  a  wide 
divergent  beam.  The  beam  would  extend  over  whatever  area  was 
required,  and,  if  desired,  would  indicate  some  special  place.  It 
would  have  concentratetl  beams — one.  two.  or  more — which  would 
convey  to  the  man  in  the  skies  automatically  and  intermittently 
the  name  of  the  place  he  was  passing  over. 

When  a  number  of  wireless  stations  were  in  close  proximity 
there  was  considerable  interference,  which  made  an  efficient  service 
impossible.  But  that  was  a  thing  of  the  past :  in  future  it  would 
be  possible  to  telephone  or  telegraph  without  any  possibility  of  in- 
terference. There  was  now  no  reason  why  there  should  not  be 
wireless  telegraph  and  telephone  services  between  all  the  principal 
centres  throughout  the  country.  If  such  services  were  constructed 
a^  auxiliaries  to  the  land-lines,  they  would  render  the  country  a 
great  service  and  save  many  millions  sterling,  particularly  in  times 
of  storms. 

The  latest  and  beat  station  that  had  been  erected  was  one  at 
Carnarvon,  which,  although  it  had  been  erected  to  conduct  a  service 
with  New  York,  had  never  yet  given  that  service  ;  it  had  been 
engaged  for  war  purposes.  He  hoped  that  within  a  very  short 
time  it  would  be  open  to  commercial  service. 

There  was  no  doubt  that  sooner  or  later  they  would  have  an 
Imi^rial  chain  of  wireless  stations  for  commercial  purposes.  The 
cost  of  such  stations  was  moderate,  cost  of  maintenance  small,  and 
capacity  for  traffic  practically  unlimited.  Wireless  could  do  l.oU 
words  per  minute  simplex  and  oOO  duplex.  It  would  require  but 
a  very  simple  mechanical  improvement  to  double  or  quadruple 
that  number  of  words. 


CONTRACTS  OPEN  AND  CLOSED. 

{.TIte  date  gicen  in  parentheses  at  the  end  of  the  paragraph  indicates 
the  issue  of  the  Electbical  Review  in  which  the  "  Official 
Notice"  appeared.') 

OPEN. 

Aberdare. — U.D.C.    Supplyingand  laying  of  cable.    (See 
this  issue.) 

Atherton.— June   10th.     U.D.C.     2,360  yd.   -1    x    -1 

X  "141  in.  twin-concentric,  paper-insulated  and  plain  lead-sheathed 
cable.     (.See  this  issue.) 


Australia.— Brisbank. — Jnne  18th.  Brisbane  City  Elec« 

trio  Light  Co.  Supply  of  rotary  converters  (specification  lOs.  6d.). 
Offices  of  the  company  at  Brisbane. — Tmidert. 

SVDSET. — June  23rd.  Municipal  Council.  One  60-ton  electri- 
cally-driven overhead  travelling  crane.  Electric  Lighting  Depart- 
ment, Town  Hall,  Sydney." 

Ballinasloe. — June  7th.  Renewal  of  electric  accumu- 
lator plant  at  District  Asylum  for  Joint  Committee  of  Management. 
Particulars  from  Resident  Medical  Superintendent. 

Bray. — June  3rd.  U.D.C.  Electricity  Department.  One 
20U-B,H  p.  Diesel  engine,  direct  coupled  to  135-k.v.a.  single-phase 
alternator  and  exciter.     (May  23rd.) 

Bury. — June  6th.  Electricity  Department.  One  6,000- 
KW.  steam  turbo-alternator  and  exciter,  with  surface  condenser 
and  air  circulating  pumps.     (May  16th.) 

Dublin. — June  10th.  Electric  Supply  Committee.  Trans- 
formers and  A.c.  slot  meters  for  two  years.     (See  this  issue.) 

Eccles.  —  June  2Srd.  Electricity  Committee.  Supply 
and  laying  of  three-way  underground  ducts  ;  supply  and  drawing- 
in  2,733  yd.  of  '20  sq.  in.,  E.H.T..  three-core  cable.     (See  this  issue.) 

Hey  wood.  —  Jime  11th.  Electricity  Committee.  One 
40U-KW.  rotary  converter,  transformer,  with  switchgear  and  cable 
work  ;  1.500  yd.  "1.5  sq.  in.  E.H.T.  cable  ;  1,50j  yd.  '05  sq.  in.  E  H.T. 
cable  ;  l.OOO  yd.  of  "10  sq.  in..  05  sq.  in.,  and  '10  sq.  in.  E.H.T. 
cable.     (May  23rd.) 

Hull. — Corporation  Telephones  Committee.  Automatic 
equipment  to  provide  for  an  increase  of  2,000  instrnments. 

Uford.  —  U.D.C.     Electricity    Department.     Supply  of 

350  yd.  L.T.  rubber-insulated,  and  75  yd.  E.H.T.,  3-core,  paper- 
insulated,  lead-covered  cable.     (See  this  issue.) 

Loftns.^June  6th.  U.D.C.  Electric  motor,  2,  3  or 
4  B.H,p,,  complete  with  starter.  &c.  Mr.  B.  J.  Wormleighton, 
Surveyor,  Town  Hall.  Loftus. 

Manchester. — June  6th.  Stores  for  Electricity  Com- 
mittee lor  six  months.  Particulars,  obtainable  not  later  than 
May  30th.  from  Mr.  F.  E.  Hughes,  Secretary,  Electricity  Depart- 
ment.Town  Hall. 

June  10th.  Tramways  Committee.  Supply,  &c.,^of  («)  2 
and  3-ton  motor  engines  and  chassis  ;  (A)  light  motor  vans 
suitable  for  parcels  delivery  :  (t)  motor  car.  Mr.  J.  M.  McElroy, 
General  Miinager,  Corporation  Tramways,  55,  Piccadilly,  Manchester. 

Middleton. — June  12th.  Electricity  Committee.  One 
1,000-KW.  motor  converter.     (See  this  issue.) 

New  Zealand. — June  4th.  Public  Works  Department. 
H  miles  of  ll.uou- volt  cable.* 

Rhondda. — June  4th.  U.D.C.  Four  500-k.v.a.  and 
two  100-K..V.A.  three-phase  static  transformers  Mr.  J.  M.  Bowman, 
Electrical  Engineer,  Electricity  Works.  Porth  (Glam,). 

Tasmania. — Lau:\ceston. — July  28th.  City  Council. 
Sub-station  equipment,  battery,  reversible  booster,  switchgear,  &c. 
City  Electrical  Engineer. 

.  Tuam. — June  3rd.  Tuam  Electric  Light  &  Power  Co., 
Ltd.  Gas  engine  and  suction  plants,  dynamos,  storage  battery, 
switchboard.     (See  this  issue.) 

Warrington. — June  4th.  Electricity  Depaitment.  h.t. 
and  L.T.  lead-covered  cable,  motors  and  transformers.  (See  this 
issue.) 

West  Hartlepool. — June  1 7th.  Corporation,  h.t.  switch- 
gear  ;  two  l,dOO-KW.  transformers  ;  two  500-KW.  rotary  converters ; 
one  cooling  tower.     (See  this  issue.) 

'A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 


CLOSED. 


Government    Contracts. — The    undermentioned    contracts 
were  placed  during  April,  1919:— 

IsDi.\   Office— Stokes  De.aktment. 


Ul.nt 


-Edi! 


nul.i 


Lid. 


Dvnuiiios.— J.  Stone  &  Co. 

M'otor    construction.— Bruce    Peebles    &    Co. 

Tape.— Johnson    &    PWIlips,  Ltd. 

Telephones.— Peel-Conner    Telephone  Works   Co.,    Ltd. 

Wheatstone   parts. — Elliott  Bros.,   LtJ. 

Cells.— Edison  Accumulators,  Ltd. 

Crown  Agents  for   the   Colomls. 
Electric  light  fittings. — General   Electric  Co.,  Ltd. 
Insulators,— Bullers,   Ltd. 

Superheater   spares. — Superheater    Corporation,    Ltd. 
Train  lighting   materials.— J.    Stone   &   Co.,    Ltd. 
Wiring    materials.— W.   T.    Henle.v>i   Telegraph   Works   Co.,    Ltd. 

H.M.   Office   of   Works. 
Engineering    works. — Electric    overhead    runway-.    Leslie    Flax    Mill. — Herbert 
Morris,   Ltd. 
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Post  OmcB— Stokks  Departmsnt. 

Telegraph   appart<tu!i. — D.    Murray. 

Teiefihone  ditto.— British  Insulated  \  HeUby  CjUei.  l.lJ  ;  U<iii>h  I.  M 
Etncsson  .Mgnulacturing  Co..  Ltd.;  London  Electric  Wire  Co.  unj 
Smiths.  Ltd.i   Sienwna  Bros.  Si  Co.,  Ltd.;   Western  Electric  Co.,  Ltd. 

Stoncwaro  ducts  and  bends.— Albion  Clav  Co.,  Ltd.:  DouUon  &  Co,,  Ltd., 
H.  R.  .Mansfield;  Mountlurd,  Phillips  *  Co  .  Ltd.;  Gates  &  Green. 
Ltd.;   Stanley  Bros.,  Ltd.:  Sutton  &  Co.;  T.   Wragg  «■•  Sons,   Ltd 

Insulator   spindles — buest.    Keen   &   Neltiefolds,    Ltd 

Ftameproof    wire. — Macintosh    Cable   Co.,    Ltd. 

Laying  conduits.- Chcli.nham,  W.  Hoduc  &  Co.-  CoatbriJge-.^irdrie,  Cj!.t> 
ind  Durragh;  CricltieviooJ  I.ane,  Doulton  &  Co.,  Ltd.;  Glasgow-Coat- 
bridge  (Sec.  II).  Casey  &  Darragh ;  Glasgow-Dunibarton  (Sec.  I), 
Kobson,  Eckford  &  Co..  Ltd.;  Glasgow-Dumbarton  (Sec.  II),  Casey 
.ma  Darragh.  Ltd.:  Molhcryyrll-Wishaw.  \V.  Dnbson ;  Ormskirk- 
lV,s.ton  (Sm-.  I),  Jo-.vttt  Bros.;  Oi inskirk-Pre.ston  (Sec.  II),  W.  Dob- 
son;  Kdinhurgh  (Sec  III),  \V.  Dobson ;  Edinburgh  (Si-c.  IV),  J. 
Mowleni  )y  Co.,  Ltd.;  Rawteiistall-B.icup,  W.  Pollitt  &  Co.,  Ltd.: 
Slough-Windsor,  J.  .Mowlam  &  Co..  Ltd.;  Willesdon,  J.  Movvlein  &  Co., 
Ltd. 

Manufacturing,  supplying,  and  drawing-iii  anVl  jointing  cables. — Liverpool- 
Ch.;ster.  Johnson  &  Phillips.  Ltd.;  Manchester-Bolton,  W.  T.  Henlev's 
Telegraph    Works  Co.,    Ltd. 

Laying  conduits,  and  manufacturing,  supplying,  drawing-in  and  jointing  cables 
in  P.O.  engineering  districts,  as  'below,  for  six  months  from  .April 
Isl,  1919.— .Scotland.  N.  &  N.li.  ;  Siemens  Bros  &  Co.,  Ltd.  .\'.W.  and 
S.  Lancashire:  Callendcr's  Cable  &  Constiuction  Co..  Ltd.  N.W.:i. 
S.W.a.  and  N.M.  :  Western  Electric  Co.,  Ltd.  S.W.,  S.M.E.,  ami 
S.E.,  and   London   (cabling  only) ;   Western   Electric  Co..  Ltd. 


Melbourae. — City  Council. 

copper  cables,  i 


Recommended : — 

sorted  gauges,  £2,278.— B.  I.  &  Helsby 


lt>  tons   bare 
Cables,  L- 

Murrumburrah  (N.S.W.). — B.C.     Accepted  : — 
Alternator,  transformer,  switchboard,  meters,  lightning  arresters,  and  erec- 
tion of  power-house  plant,  £1,137.— Australian  General  Electric  Co. 
10-KW.transformer8,insulators,cable3,&c.,£435.— W.G.Watson  &  Co.,  Ltd, 

—Tenders. 

Richmond-on-Thames.—  T.C.  : — 

Electric  dust  van.— General  Vehicle  Co.,  Ltd.,  £1,293. 


FORTHCOMINQ     EVENTS. 


Institution  of  Mcchnnical  Engineers.— Friday,  May  30th.  At  6  p.m.  At 
the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  Resumed  dis- 
cussion on  "  The  Mechanical  Properties  of  Steel,  with  some  Consideration 
of  the  question  of  Brittleness." 

Illuminating  Engineering  Society.— Friday,  May  30th.  At  8  p.m.  At  the 
Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.  Discussion  on  "The 
Gas-filled  Lamp  and  its  Effect  on  Illuminating  Engineering,"  to  be  opened 
by  Mr.  F.  W.  Willcox, 

London  County  Council.— I:  riday.  May  30th.  At  4  p.m.  At  the  County  Hall, 
Spring  Ciardens,  S.W.  Conference  on  "  The  Report  of  the  Committee 
Appointed  to  Inquire  into  the  Position  of  Natural  Science  in  the  Educa- 
tional System  of  Great  Britain." 

institntion  of  Electrical  Engineers.— Monday,  June  2nd  At  7.30  p.m.  At 
the  Chartered  Institute  of  Patent  Agents,  Staple  Inn  Buildings.  Holbom, 
W.C.  Informal  meeting.  Discussion  on  "  The  Vicious  Circle  of  Increasing 
Prices,"  to  be  opened  by  Major  K.  Edgcumbe,  R.E. 

Society  of  Engineers. — Monday,  June  2nd.  At  5.30  p.m.  At  Burlington 
House,  W.  (Apartments  of  the  Geological  Society).  Informal  meeting. 
Features  include  lantern  lecture  by  Mr.  A.  S.  Buckle  on  "  His  Visit  to 
France  as  a  Member  of  the  Commission  Appointed  by  the  Ministry  of 
Labour  for  the  Resettlement  of  Officers  in  Civil  Life." 

Indastrial  Beconstruction  Council.— Tuesday,  June  3rd.  At  6  p.m.  At  the 
Institute  of  Journalists,  Tudor  Street.  E.G.  Conference  on  "  Co-partnership 
in  Industry,"  to  be  opened  by  Mr.  E.  H.  Mundy,  Secretary  of  the  Labour 
Co-partnership  Association. 

Boentgen  Society.— Tuesday,  June  3rd.  At  k.15  p.m.  At  the  Royal  Society  of 
Arts.  John  Street,  ,\delphi,  W.C.    Annual  general  meeting. 

Boyal  Institution  of  Great  Britain.— Tuesday,  June  3rd.  At  3  p.m.  At 
Albemarle  Street,  W.  Tyndall  lecture  on  "  Listening  Under  Water," 
by  Prof.  W.  H.  Bragg. 

Friday,  June  6th.  At  5.30  p.m.  At  Albemarle  Street,  Piccadilly,  W. 
Lecture  on  "Atomic  Projectiles  and  their  Collisions  with  Light  Atoms," 
by  Sir  E.  Rutherford,  F.R.S. 

British  Engineers'  Association.- Tuesday,  June  3rd.  At  11.45  a.m.  At 
Connaught  Rooms,  .\nnual  general  meeting,  to  be  followed  by  a  luncheon 
at  1.15  p.m. 

Indnstrial  Administration.  —  Special  series  of  lectures,  by  Mr.  E.  T. 
Elbourne.    At  Winchester  House,  Old  Broad  Street,  E.C. 

Wednesday,  June  4th.  "  Factory  Organisation."  (Lecture  I.) 
Thursjay,  June  5th.  "  Labour  Aurainistration."  (Lecture  I.) 
Friday,  June  6th.     "  Factory  Costing."     (Lecture  1. 1 


NOTES. 

Pre-war    and   Present    Prices  of   Electrical  Energy. — 

Central-statiou  managers  who  have  not  yet  sent  ns  particulars  of 
their  tariffs  in  1914  and  1919  are  requested  to  do  so  as  quickly  as 
possible,  the  matter  being  now  in  the  press. 

Tlie  Abortive  Strike. — According  to  the  Daili/  Dispalrh, 

the  Electrical  Trades  Union  has  not  yet  settled  the  trouble  within 
its  organisation  arising  from  the  unofficial  strikes  at  Belfast,  the 
Clyde,  and  London,  for  which  strike  pay  was  granted.  It  has  been 
declared  by  ballot  of  the  rank  and  file  that  the  executive  were 
wrong  in  so  disbursing  the  funds,  and  the  question  now  remains 
what  action  the  Executive  Council  will  take  in  riew  of  this  deci- 
sion. One  of  them.  Mr.  Stavenhagen,  of  the  London  district,  has 
already,  it  is  stated,  tendered  his  resignation. 

Electricity  at  the  Royal  Agricultural  Show,  Cardiff. — 

For  patriotic  reasons  and  for  projiafranda  work  in  the  agricultural 
■world,  as  well  as  amongst  the  general  public,  the  Cardiff  City 
Electricity  Department  and  the  South  Wales  Electrical  Power  Co., 


in  close  co-operation,  are  arrangiuB'  an  exhibit  of  labour-saving 
devices  at  the  forthcoming  lloyal  Agricultural  Show,  to  be  held  In 
Cardiff  from  Tuesday.  24th,  to  Saturday.  June  28th  next.  A. 
Committee,  consisting  of  Messrs.  W.  A.  Chamen  Cangineer  and 
general  manager  South  Wales  Electrical  Power  Co.)  ;  C.  T.  Allan 
(assistant  manager.  S.W.E.P.  Co.) ;  Arthur  Ellis  (Cardiff  City 
electrical  engineer  and  manager)  ;  C.  G.  Morley  Xew  (deputy 
electrical  engineer  and  manager)  ;  and  E.  Howard  Fletcher,  B.A. 
(consulting  engineer.  Cardiff),  has  been  formed  to  put  the  idea  in 
operation,  and  has  taken  plot  No.  ;100A  in  the  Show  ground,  in  an 
excellent  position,  close  to  the  Main  Ring,  and  near  the  Royal 
Pavilion. 

Three-])hase  and  single-phase  50-cycle  supjily  will  be  transformed 
from  6  liUO  volts  to  400  and  230  volts  and  transmitted  to  the 
exhibit  by  a  low-pressure  t('mi)orary  overhejxd  line  about  a  mile 
long.  This  line  jiasses  the  Moving  Machinery  Exhibit,  whore  elec- 
tricity will  be  on  tap  for  those  exhib.tors  who  desire  it. 

On  the  plot  will  be  erected  a  pretty  little  building  as  shown 
below,  of  which  the  interior  will  contain  a  kitchen,  dining  room, 
and  showroom,  suitably  furnished  and  fitted.  As  many  domestic 
labour-saving  appliances  as  can  be  discovered  will  be  shown,  to 
enable  the  house-wife  to  see  that  much  of  the  drudgery  and  the 
■monotony  of  domestic  work  can  Ik-  eliminated  and  some  of  it 
made  plctsurable. 

The  Americans,  for  several  reasons,  appear  to  be  more  atlvanced 
than  we  in  the  use  of  these  small  appliances,  as  one  can  see  by  the 
advertisements  in   their  trade  and  other  papers,  also  their  manu- 


The  Electric  Model  Home.  Cardiff. 


facture  does  not  seem  to  have  been  restricted  by  the  war  :  but, 
naturally,  the  Committee  desires  to  have  British-made  devices.  It 
is,  however,  experiencing  some  difficulty  in  finding  the  names  of 
the  firms  who  specialise  in  this  work.  The  main  reason  for  this 
difficulty  is  that  the  British  maker  during  the  war  ceased  the  manu- 
facture of  home  comforts  and  patriotically  turned  his  whole  staff 
and  works  on  to  finishing  the  war  by  the  making  of  munitions. 
Since  he  has  finally  "  wound  up  the  watch  on  the  Rhine."  he  has 
not  yet  had  time  to  resume  his  former  business. 

In  order  to  help  to  the  best  of  its  ability,  the  Committee  asks 
the  British  makers  of  domestic  labour-saving  appliances  to  send 
their  catalogues  to  Mr.  C.  T.  Allan,  Royal  Chambers,  Queen  Street, 
('ardiff,  so  that  if  their  machines  cannot  yet  be  shown,  they  can 
have  publicity. 

The  number  of  visitors  to  the  Show  from  all  over  this  country 
and  from  abroad  is  expected  to  be  a  record.  Lady  visitors  are 
urged  to  come,  to  see  and  enjoy  Stand  No.  300a. 

Industrial  Essay  Competition.— ^'«'V//,  the  organ  of  the 

National  Alliance  of  Employers  and  Employed,  offers  prizes  amount- 
ing to  .-K200  (presented  by  Sir  Robt.  Hadfield.  Bart.)  for  the  best 
essay  on  either  of  the  following  subjects  : — A  practical  scheme  for 
the  joint  development  of  industry  by  Capital  and  Labour. 

The  most  effective  means  for  the  prevention  of  unemployment. 

The  most  effective  means  for  the  prevention  of  industrial 
disputes. 

Particulars  may  be  had  from  the  Editor,  I'nity,  64,  Victoria 
Street.  London.  S.W.  1.  The  competition  closes  on  August  30th, 
1919. 

Electricity    in   German   Mining   Industry.— Numerous 

new  electrical  installations  for  milling  purposes  have  been 
made  durintJ  the  war.  The  three-pha^e  double  commutator 
motor  hiis  become  less  favoured  for  haulage  plant.  Ilgner 
haulage  motors  have  shown  great  advantages  for  moderate 
outputs,  with  provision  for  tmtting  the  converter  (without 
Hv-wheel)  out  of  circuit  after  each  haul,  in  order  to  .save 
light-numiug  losses.  For  outputs  of  several  thousand  kw., 
the  induction  motor  i.s  coming  into  increasing  use.  For  mine 
locomotives,  the  D.c.  system  ha.s  been  ft«ind  to  be  preferable, 
both  from  the  jxtint  oi  view  of  economy  and  safety  of  the 
workers.  \  considerable  number  of  new  electrical  in.stalla-- 
tions  have  been  made  during  the  war  in  the  oilfields  of 
Eoumania.  Galicia,  and  Gemiany.  Many  electrical  de-vice.s 
for  mining  have  been  developed  to  meet  the  needs  of  the 
war,  such  as  portable  pumps  and  tunnelling  plant.  These 
will  probably  continue  to  find  use  in  mining  after  the  war. 
Electric  generating  stations  have  been  built  in  niany  cases 
near  coal  mines ,  for  cheap  generation  and  distribution. 
Nofu-ithstaoding  the  large  scale  of  these  staticms  the  cot?t  of 
generation  has  not  decreased,  owing  to  the  increased  cost 
of  steam  production,  which  may  be  taken  at  pre-sent  at 
Mk.4  per  ton  of  steam,  or  double  the  cost  before  the  waa-.— 
E.T.Z. 
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Electrical  Golf. — Representatives  of  Edinburgh  and 
Glasgow  Corporation  Electricity  Departments'  Golf  Clubs  played 
the  annual  golf  match  (after  an  interval  of  four  years)  over 
Lothianbum  goii  course  on  "Victoria  Day,"  20th  inst.  ;  it  resulted 
as  follows  — Edinburg'h.  4  ,  Glasgow,  7 

Electric  Vehicles. — According  to  the  Electric  Vehicle 
"Section  of  the  National  Electric  Lig'ht  Association,  on  January 
1st.  1919,  approximately  10  per  cent,  of  all  automotive  street 
vehicle  equipment  in  New  York  City  was  of  the  electric  type. 
These  figures  do  not  include  several  hundred  electric  industrial 
trucks  and  tractors  in  use.  It  will  be  of  interest  to  note  that  of 
the  3,288  electric  trucks  in  use  in  the  metropolitan  district,  3,0."i."> 
are  over  two  years  old,  1,492  over  six  years  old.  179  over  ten 
years  oM,  and  23  over  15  years  old.  It  is  said  that  the  fact  can  be 
established  by  actual  fiprures  that  during  the  first  ten  years'  opera- 
tion of  an  electric  vehicle  it  can  be  kept  in  service  280  days  out  of 
a  possible  300  per  year,  and  eliminating  painting  or  serious  acci- 
dents, 295  days  out  of  a  possible  300. 

Institution  and  Lecture  Notes. — institution  of  Elec- 
trical Engineers. — The  next  informal  meeting  will  be  held  in  the 
rooms  of  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn 
Buildings  (South  Block),  close  to  No.  335.  High  Holborn.  W.C,  on 
Monday,  June  2ud.  1919,  at  7.30  p.m.,  when  Major  Kenelm  Edg- 
cumbe,  R.E.,  will  open  a  discussion  on  "  The  Vicious  Circle  of 
Increasing  Prices." 

The  report  of  the  Committee  of  the  Students'  Section  for  the 
Session  1918-19  states  that  during  the  session  there  have  been  eight 
general  meetings  and  the  annual  general  meeting  ;  the  average 
attendance  at  these  meetings  has  been  4."),  the  highest  recorded 
being  108.  The  opening  address  to  the  Section  was  delivered  by 
Prof.  Ernest  Wilson  on  November  22nd,  1918,  the  subject  being 
"  The  Permeability  of  Faintly- Magnetic  Materials,"  and  at  the 
remaining  meetings  seven  papers  and  lecture.?  were  delivered. 

At  the  meeting  of  March  18th  Mr.  Howgrave-Graham  showed 
an  interesting  exhibition  of  ancient  and  modern  illuminants,  in- 
cluding the  first  types  of  incandescent  electric  lamps. 

By  the  kind  consent  of  the  respective  authorities,  visits  have 
been  made  during  the  session  to  the  following  works,  the  average 
attendance  at  these  being  31  : — Osram- Robertson  Lamp  Co.,  Ham- 
mersmith ;  Victoria  Telephone  Exchange,  Westminster  ;  Marconi's 
Wireless  Telegraph  Co.,  Ltd.,  and  Hoffmann  Manufacturing  Co., 
Ltd..  Chelmsford  :  Western  Electric  Co.,  Ltd..  North  Woolwich  : 
Siemens  Bros.  &  Co.,  Ltd.,  Woolwich  ;  L.B.  &  S.C.  Railway,  elec- 
trification system. 

Further  visits  have  been  arranged  as  follows  : — 

June  13th,  1919.— Handley-Page,  Ltd.,  Cricklewcod. 

June  28th.  1919. — National  Physical  Laboratory,  Teddington. 

July  8th,  1919.— .\nglo-Swedish  Electric  Welding  Co..  Ltd., 
Greenwich  ;  London  Electric  Supply  Corporation,  Ltd.,  Greenwich. 

An  informal  dinner  is  being  arranged  for  June  6th,  1919. 

The  Papers  Committee  of  the  Council  is  examining  all  the 
Students'  papers  held  over  since  the  award  of  Students'  premiums 
was  suspended,  with  a  view  to  making  awards  at  an  early  date. 

As  a  practical  means  of  obtaining  a  closer  link  between  the 
Council  and  the  Section,  arrangements  have  been  completed  diu-ing 
the  session,  for  : — 

(a)  The  appointment  o4'  a  representative  of  Council  as  a, con- 
sultative member  of  the  Students'  Committee,  and 

(ft)  The  appointment  of  a  representative  of  the  Students'  Com- 
mittee to  be  present  at  those  meetings  of  the  Council  at  which 
business  of  special  importance  to  Students  is  under  consideration. 

By  means  of  this  link,  several  suggestions  for  the  welfare  of  the 
Students'  Section  have  been  placed  before  the  Council,  some  of 
which  have  already  materialised. 

The  report  shows  a  considerable  improvement  in  the 
activities  of  the  Section  during  the  Session  1918-19,  and  upon  the 
completion  of  the  return  of  Students  to  their  normal  occupations 
after  their  duties  in  connection  with  the  war,  and  with  the  aid  of 
the  various  improvements  in  the  operation  of  the  Students'  Section 
which  have  been  recently  introduced,  it  is  hoped  that  its  activities 
will  be  still  further  increased  in  the  near  future. 

The  annual  meeting  of  the  Students'  Section  of  the  NoBTH- 
Eastern  Centre  was  held  in  Newcastle-on-Tyne  on  May  21st, 
Mr.  A.  P.  Pyue,  local  president,  in  the  chair.  Mr.  J.  Rosen,  the 
hon.  secretary,  submitted  the  annual  report,  which  stated  that  the 
membership  of  the  Section  totalled  39,  as  against  30  last  session. 
It  was  reported  that  a  "  live  "  Committee  had  been  formed,  that 
instructive  papers  had  been  prepared  for  next  session,  and  that 
visits  to  the  works  of  prominent  firms  in  the  district  had  been 
arranged. 

Electricity  Sdpply  in  East  Anglia. — A  public  meeting  was 
held  at  Beccles  on  May  14th,  to  consider  the  subject  of  "Elec- 
tricity ;  A  National  Need,"  having  special  application  to  Beccles. 
The  subject  was  fully  explained  by  Messrs.  F.  M.  Long  (Norwich) 
and  Napier  Prentice  (Stowmarket). 

Mr.  Napier  Prentice  referred  to  the  early  history  of  electricity 
supply  in  England,  and  pointed  to  the  progress  made  in  other 
countries.  He  referred  to  Dr.  Ferranti's  address  as  president  of  the 
I.E.E.  in  1907,  in  which  he  demonstrated  that  with  proper  utilisa- 
tion of  our  coal  resources,  electricity  could  be  developed  in  large 
power  stations  and  transmitted  throughout  the  counti-y  at  one- 
eighth  of  a  penny  per  unit,  the  by-products  from  the  proper 
utilisation  of  coal  enabling  us  by  intensive  cultivation  to  have 
pur  own  food  supply  independent  of  outside  sources  and  the 
unnecessary   waste  by  the  hauling   of    large  quantities  of  coal. 


Mr.  Prentice  showed  what  a  benefit  this  would  have  been  to  this 
country  during  the  war  if  the  railways  had  been  free  to  oairy  the 
goods  urgently  needed  by  the  military  authorities,  and  what  assist- 
ance suoh  a  supply  would  have  been  in  the  manufacture  of  muni- 
tions. He  called  attention  to  the  Coal  Conservation  Sub-Committee  s 
report,  and  touched  upon  the  report  of  the  Board  of  Trade  Com- 
mittee on  "  Electrical  Power  Supply.''  commenting  on  the  fact 
that  no  reference  was  made  to  the  purchase  of  gas  undertakings  in 
districts  in  which  district  electricity  boards  might  operate.  His 
view  was  that  it  would  Jie  much  cheaper  for  the  country  to  buy  out 
gas  interests  rather  than  to  have  any  delay  in  the  prompt  carrying 
out  of  a  national  electric  supply  scheme  ;  and  further,  it  would  l)e 
unfair  that  electricity  supply,  financed  nationally,  should  be  in  com- 
petition with  private  or  municipally-owned  gas  works.  He  was 
glad  to  say  that  his  directors  had  adopt«d  that  view,  and  had 
called  the  attention  of  the  Board  of  Trade  to  the  matter.  He 
reminded  them  that  East  Anglia  was  admirably  suited  for  in- 
dustrial development,  given  cheap  power,  and  that  it  was  in  the 
national  interest  so  to  develop  this  part  of  the  country.  He  (Sir. 
Prentice)  had  been  authorised  by  his  directors  to  inaugurate  a 
supply  in  Beccles.  It  was  only  part  of  a  much  bigger  scheme,  and 
he  appealed  for  support  in  carrying  through  the  work. 

Mr.  Long  explained  the  object  of  the  national  scheme.  He 
strongly  advised  the  people  of  Beccles  to  assist  the  company  both 
by  taking  a  supply  of  electricity  and  by  giving  facilities  for  the 
necessary  overhead  wires. 

In  the  discussion  which  followed,  Mr.  A.  McQueen  (the  chair- 
man) said  that  there  was  no  reason  why  people  who  wanted  elec- 
tricity should  not  have,  it  at  once.  He  hoped  it  would  come  to 
Beccles  by  next  winter. 

Provincial  Electric  Supply  Committee.— Mr.  H.  B.  Renwick, 
chairman  of  the  Provincial  Electric  Supply  Committee  of  the 
United  Kingdom,  presided  on  Tuesday  at  the  Holborn  Restaurant 
at  the  annual  meeting  of  the  120  statutory  companies  represented 
in  the  Association. 

Mr.  Renwick  reported  on  the  vast  amount  of  work  done  by  the 
Committee  in  the  past  year,  especially  in  connection  with  Parlia- 
mentary matters,  income-tax  allowances,  and  Labour  matters. 
With  regard  to  the  Electricity  Supply  Bill  (which  came  under 
special  discussion  at  the  meeting).  Mr.  Renwick  said  that  the  year 
1919  was  likely  to  become  one  of  the  most  momentous  in  the 
history  of  the  industry.  They  were  on  the  threshold  of  far- 
reaching  changes — fraught  with  good  or  evil,  not  only  to  the 
industry,  but  even  more,  perhaps,  to  the  trade  of  the  country. 
The  industry  was  now  admitted  by  Parliament  to  be  a  key 
industry,  and  they  were  told  it  was  the  one  industry  on  which 
they  were  to  build  up  the  future  prosperity  of  the  country,  and  to 
rescue  the  trade  of  the  nation  from  possible  bankruptcy.  He 
dealt  with  the  various  points  in  the  Bill  where  the  companies  were 
unfairly  treated,  and  assured  the  Committee  that  on  all  such 
points  amendments  would  be  pressed  for.  Whatever  ground  there 
might  be  for  the  nationalisation  of  the  railways,  there  was  no 
ground  whatever  for  the  nationalisation  of  electric  supply.  But 
he  raised  no  objection  to  ofiicial  control  so  long  as  that  control  was 
on  proper  lines  for  the  purpose  of  regulating,  co-ordinating,  and 
re-organising  the  industry. 

Society  of  Technical  Engineers. — The  fifth  general  meeting  of 
the  present  session  of  the  Bristol  and  West  of  England  District 
Branch  was  held  at  the  Grand  Hotel,  Bristol,  on  the  22nd  inst. 
Mr.  H.  R.  Beasant,  vice-chairman  (in  the  unavoidable  absence  of 
the  chairman.  Mr.  W.  P.  Wordsworth),  presided  over  one  of  the 
largest  attendances  since  the  formation  of  the  Society  in  the  West. 
After  the  routine  business  of  the  Society  had  been  transacted,  a 
paper,  entitled  "Aero  Engines,"  was  read  by  Mr.  A.  H.  R.  Fedden, 
technical  director  to  the  Cosmos  Engineering  Co.,  Ltd. 

Appointments  Vacant.— Telegraph  inspectors  (£i50  + 
£120),  for  the  Nigerian  Posts  and  Telegraph  Department ;  assistant 
electrical  engineer  (£300  +  .^120),  for  the  Gold  Coast  Government 
Railway  Department;  chief  assistant  (£350),  for  the  Kettering 
U.D.C.  Electricity  Department ;  lecturer  in  theElectrotechnic  Depart- 
ment (£240,  rising  to  .£400,  plus  war  bonus),  for  the  Borough 
Polytechnic  Institute  ;  meter  tester  C£252),  for  the  Sunderland 
Corporation  Electricity  Department  :  general  manager  (£800),  tor 
the  Hull  Corporation  Tramways.  See  our  advertisement  pages 
to-day. 

Old  Students'  Dinner. — Universitt  College,  London. 

— The  annual  dinner  of  the  Engineering  Society  will  be  held  at 
the  Holborn  Restaurant  on  June  20th,  1919.  It  is  hoped  to  have  a 
large  gathering  of  olil  students,  especially  those  wlio  have  been 
serving  in  His  Majesty's  Forces,  to  celebrate  the  Peace. 

Old  students  of  the  Faculty  are  asked  to  communicate  with  Mr. 
J.  A.  Broughall,  at  Gower  Street,  if  they  wish  to  be  present. 

American   Welding  Society.  —  Welding  has  attained  to 

such  importance  in  the  engineering  world  that  an  American 
society  is  to  be  formed  to  secm'c  its  efficiency  and  promote 
its  extension.  The  scope  of  this  society  wUl  include  aU 
branches  of  the  industry,  a.nd,it  will  create  and  a.ssisjt  in  main- 
taining a  bureau  of  welding,  which  wiU  be  a  iseparate  or- 
ganisation designed  to  derive  full  advantage  from  the  principle 
of  co-operation  in  research  and  standardisation.  A  tempora.ry 
organisation,  with  headquarters  at  New  York,  has  issued  an 
invitation  to  all  interested  in  welding  to  become  membej-s 
of  the  s<»iety,  in  which  wiU  be  merged  the  Welding  C!om- 
mittee  of  the  Emergency  Fleet  Corporation  and  the  National 
Welding  Council. 
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The  Apprenticeship  and  Skilled  Employmeat  Association. 

The  thlrteenlh  annual  report  of  this  Association  draws  attention  to 
the  difficultT  of  inducing  lads  who  have  been  earninR  high  wajes 
during  the  war  to  ac<ept  lower  wajrea,  while  there  is  a  dearth  of 
vacancies  under  the  present  unsettled  oonditiona.  Interest  in 
apprenticeship  schemes  has  revived,  though  the  war  has  shown 
that  in  many  trades  skilled  craftsmanship  ia  not  so  necessary  as 
formerly.  The  report  reprets  that  no  definite  statement  can  be 
obtained  as  to  when  the  scheme  of  State  assistance  for  demobilised 
soldier  apprentices  will  become  operative.  The  finances  of  the 
Association  are  in  need  of  support. 

In  1'J18,  412  boys  and  2.")S  pirls  were  placed  in  situations,  and, 
in  all,  L.^iOi  cases  wore  d^alt  with.  Total  receipts,  including  £35 
brought  forward,  were  £2i;4. 

The  Association  is  doinjr  valuable  work,  to  which  our  readers 
can  materially  contribute  both  by  donations  and  by  applying  to  it 
for  apprentices  when  vacancies  are  available. 

Wireless    Society  for  Sheffieid.— A  wireless  society  is 

being-  formed  for  Sheffield  and  the  adjoining  district.  Those 
desirous  of  joining  are  invited  to  communicate  with  Mr.  L.  H. 
Crowther.  156,  Meadow  Head,  Norton  Woodseats,  SheiBeld. 

Inquiries. — Makers  of  machines  for  winding  small 
diameter  spiral  heating  resistances  are  asked  for. 

The   B.A.  iWeeting  at   Bournemouth. — The  meeting  of 

the  British  Association  for  the  Advancement  of  Science  opens  at 
Bournemouth  on  Tuesday,  September  llth,  with  the  delivery,  in  the 
Winter  Gardens,  of  the  address  by  the  president.  Sir  Charles  A. 
Parsons,  K.C.B..  who  will  take  as  his  subject,  "  Engineering  and  the 
War."  The  proceedings  close  on  Saturday.  Septenjber  13ih.  The 
Reception  Room  will  be  at  the  Municipal  College,  Lansdowne. 
The  local  secretaries'  ofEce  is  Municipal  Buildings,  Bournemouth. 
Prof.  W.  A.  Herdman,  D.Sc,  F.R.S.,  and  Prof.  H.  H.  Turner, 
D.Sc,  F.R.S..  are  the  genera!  secretaries  of  the  Association  ;  and 
Mr.  O.  J.  R.  Howarth  is  the  assistant  secretary  (.Burlington  House, 
London,  W.).  This  will  be  the  first  occasion  on  which  the 
Association  has  met  at  Bournemouth,  and  as  it  is  the  first  that  has 
been  held  for  several  years,  owing  to  war  conditions,  it  is  reasonable 
to  anticipate  a  successful  gatheiing  both  in  point  of  attendance 
and  in  regard  to  the  interest  of  the  subjects  for  addresses,  papers, 
and  discussions.  One  of  the  two  evening  discourses  will  be 
delivered  in  the  Winter  Gardens  on  Friday,  September  12th,  by 
Mr.  Sidney  G.  Brown,  F.R.S..  on  "The  Gyroscopic  Compass." 
Section  ''  A  "  (Mathematical  and  Physical  Science)  n  ill  be  presided 
over  by  Prof.  Andrew  Gray.  F.R.S.  ;  Section  "  B  "'  (Chemistry),  by 
Prof.  P.  Phillips  Bedson.  D  Sc.  :  Section  "  F  "  (Economic  Science 
and  Statistics),  by  Sir  Hugh  Bell,  Bart.  ;  Section  "  6  "  (Engi- 
neering), by  Prof.  J.  E.  Petavel,  F.R  S. ;  Section  "  L  "  (Educational 
Science),  by  Sir  Napier  Shaw,  F.R  S.  ;  and  Section  'M''  (Agri- 
culture), by  Prof.  W.  Somerville,  D.Sc.  There  are  no  general 
excursions  to  be  arranged  as  part  of  the  Association's  programme, 
but  the  local  executive  will  furnish  information  as  to  places  of 
interest  to  be  visited,  and  probably  some  of  the  Sections  will  arrange 
trips  on  their  own. 

The  Southampton  Appointment. — The  procedure  fol- 
lowed by  the  Southampton  Town  Council  in  appointing  a  successor 
to  the  tiorough  electrical  engineer,  Mr.  H.  F.  Street,  has  led  to  a 
great  deal  of  discussion  in  the  town  and  elsewhere.  It  will  be 
remembered  that  the  post  was  offered  to  Mr.  H.  S.  Ellis,  of  South 
Shields,  without  advertising  the  vacancy.  This  cour-e  immediately 
aroused  fierce  opposition,  and  prote§t8  were  recorded  by  the  E.T.XJ. 
and  other  Trade  Unions  in  the  district,  which  called  for  the  resig- 
nation of  the  Mayor  and  other  members  of  the  Council.  The  post 
was  then  advertised  by  the  Electricity  Committee,  after  animated 
discussion  in  the  Council,  at  a  salary  of  £8(i0  a  year,  age  limit  40 
years.  Some  42  applications  were  receivt  d,  and  a  short  list  of  three 
names  was  selected,  comprising  iMr.  Ellis.  Mr.  H.  P.  Stokes 
(Bexley).  and  Mr.  R.  Lotoax  (Stockport).  The  Committee  inter- 
viewed Messrs.  Ellis  and  Stokes ;  Mr.  Lomax  had  withdrawn 
his  application,  and  Mr.  Stokes,  after  the  interview,  wrote  saying 
that,  as  the  decision  of  the  Council  was  a  foregone  conclusion,  no 
useful  purpose  could  be  served  by  his  presence  at;  an  interview 
with  the  Council.  Protests  were  lodged  by  the  Trades  and  Labour 
Council  and  the  Joint  Engineering  Societies  of  Southampton,  the 
latter  condemning  the  methods  of  the  Electricity  Depart- 
ment, and  the  wording  of  the  advertisement,  and  expressing  high 
appreciation  of  the  valuable  services  which  had  been  rendered  by 
Mr.  Street.  The  employes  of  the  electricity  department  also 
entered  a  protest,  signed  by  141  out  of  142,  against  the  "irregular 
and  questionable  tactics  adopted,"  which  had  brought  the  town  into 
disrepute,  and  had  led  to  the  undertaking  being  "  boycotted  by  all 
electrical  engineers  of  standing  "  ;  the  staff  held  that  the  age  limit 
was  obviously  fixed  to  favour  one  applicant,  and  expressed  a  lack  of 
confidence  in  the '  ommittee,  which  was  called  upon  to  resign  forth- 
with, the  position  to  be  readvevtised.  The  copy  of  the  protest 
sent  to  the  Council  was  signed  by  Mr.  A..Glew. 

At  the  Council  meeting  last  week  it  was  stated  that  the  Labour 
member  hid  withdrawn  from  the  Committee  in  disgust.  The 
report  of  the  Committee  recommended  that  Mr.  Stokes  and  Mr. 
Ellis  should  be  invited  to  attend  before  the  Council,  but  also  recom- 
mended that  Mr.  Ellis  be  appointed.  The  ftlayor  said  there  was  no 
question  of  favouritism ;  Mr.  Ellis  was  chosen  on  his  merits. 
After  a  lively  discussion  Mr.  Ellis  was  appointed  by  a  majority  of 
29  to  9.  In  thanking  the  Council,  Mr.  Ellis  expressed  strong 
resentment  at  the  action  of  the  staff,  and  stated  that  he  was  going 
to  be  manager,  not  they. 

We  are  indebted  to  the  Southampton  Times  for  these  particulars. 


Parliamentary.  —  Liverpool     Corporation     is    making 

applicatiou  to  lUn  Light  Rauw  ay  Oommibjioner*  for  authority  to 
piu'oneue  and  iucoipo.ute  in  the  tramway  uuuerttdung  \,hv  Livor- 
poul  and  Pxucot  Liji'Ut  KaUwuy. 

Shropshire,  Worcestershire,  and  Staffordshire  Electric  Power  Oo. 
is  applying  to  Parlmment  lor  power  to  raise  lurther  capital,  &o. 

Electricity  on  the  Farm.— Cows  are  milked  by  electricity 

at  Heieiuia.  Wall  iiiouve  power  supplied  by  an  S  5  H.l'.  motor 
about  Seventy  coivs  are  milked  twice  daily  at  one  dau'y,  and  it  is 
Slated  tuai  it  would  lake  at  least  five  expert  miikeis  to  Uo  the 
work  m  ine  same  time.  A  system  ot  liglii  irausmission  lines  has 
been  erecied  at  Uerelord,  radiating  in  five  directions  trom  the 
generating  .station  in  tne  cenire  ol  the  city  to  a  maximuiu  distance 
at  present  ol  3,4  uo  yards.  The  poles  are  erected  close  into  the 
hedges,  in  an  average  case.a  lu-H.p.  motor  will  meet  most  of  the 
requirements  ot  a  laim,  but  lor  such  seiteoiial  jobs  as  thrashing 
anu  cuter  milling  motors  up  to  20  K.e.  have  been  iiired  out.  Hoot- 
puipiiig  and  cuatt-cutting  machines  are  installed,  and  experience 
snows  ihac  owing  to  llie  easy  starting  ol  an  electric  motor  the 
exact  quantity  ol  lood  can  be  cut  ana  mixed  Iresh  as  required,  a 
Very  t,mpoitant  rcMiit  bemg  a  greater  yield  of  cream  in  tue  milk. 
A  iKacbiue  lor  kibbling  corn  and  loil.ug  oats  is  also  instailed,  as 
Well  us  a  circular  saw.  i'ne  larm  bujaiugs  are  electrically  liglited 
tlirouguout,  and,  in  addition,  tome  cottages  are  supplied  ott  the 
same  line  thruugn  "  peuny-m-the-siut  "  meters. 

The  Westinghouse  IWaiS  Meeting.— At  the  Free  Trade 

Hall,  iViauciicotei,  uu  ttit;  evcuiiig  ul  ulay  i'Jlli,  between  tl.ULKJ 
and  4,UU0  VVcbtmjiLiuube  worKeis  of  all  grades  luiegatheied 
ou  couiuion  ground  with  the  inauagemeut  and  duectuis,  Uisti 
and  toieinost  to  discuss  problems  ol  mutual  luieiest  and 
create  and  ausorn  a  better  leeiing  of  conudeuce,  and  secondly, 
to  enjuy  a  musical  piogrumme  of  Westinghouse  talent 
tbrouyuout.  'ihe  meetmg  was  an  unquahncd  success.  (Japt. 
H.  y.  Milton,  managing  duector  of  the  company,  presided, 
and  in  his  opening  remarks  pointed  out  that  such  a  lunction 
was  the  nrst  of  its  kmd  in  the  country.  Ihe  meeting  was  an 
outcome  of  a  suggestion  by  the  Works  Committee,  and  there 
had  been  a  most  gratifying  response,  it  was  hoped  that;  it 
would  become  an  annual  function. 

Mr.  J.  Annan  Bryce,  chauman  of  the  company,  epoke  of 
the  setting-up  of  works  committees  as  a  sign  of  the  recogni- 
tion of  that  human  relationship  between  employers  and  em- 
ployed which  was  going  to  be  the  only  source  of  happiness 
for  the  country.  The  experience  of  the  company  showed  that 
there  was  a  real  desire  on  the  part  of  the  workers  to  co- 
operate through  the  Committee  m  endeavouring  to  remoye 
grievances,  in  assisting  in  necessary  disciplinary  measures,  in 
settling  holidays  and  the  arrangement  of  holiday  work,  and 
in  finding  out  how  men's  individual  capacities  could  be  best 
employed.  iVIr.  Bryce  put  increased  production  per  man  as 
the  onW  means  of  overcoming  the  difljculties  British  industry 
had  naw  to  face — heavy  taxation  and  a  handicapped  export 
trade.  He  described  as  a  fallacy  the  old  idea  that  there  was 
only  a  certain  amount  of  work  to  go  round,  and  that  if  a 
man  did  more  he  would  deprive  others  of  work.  The  real 
effect,  he  said,  was  that  the  more  a  nian  did  the  more  work 
there  was  for  other  people,  the  cheaper  the  article  he  pro- 
duced became,  and  the  greater  was  the  demand  for  it.  The 
argument  that  because  an  article  was  sold  cheaper  the  em- 
ployer would  want  to  pay  less  wages  was  equally  wrong,  for 
if  the  employer  could  sell  more  he  could  afford  to  pay  more. 
The  worker  was  entitled  to  higher  wages  and  to  shorter  hours, 
and  to  opportunity  for  recreation  and  enjoyment.  If  he 
would  produce  more,  and  would  welcome  the  adoption  of 
every  kind  of  improved  method  of  machine  iwoduction,  it 
would  be  possible  not  only  to  pay  him  more,  but  to  raise  his 
standard  of  life. 

Mr.  S.  Ratcliffe,  chaii-man  of  the  Works  Committee,  urged 
the  need  for  frequent  meetings  between  the  workei-s  and  the 
management,  where  the  problems  of  the  industry  could  be 
discussed.  Those  at  the  head  of  the  Labour  movement  had 
considerable  difficulty  in  asking  for  the  loyalty  of  their  mem- 
bers in  securing  increased  production,  because  that  had  so 
often  meant  just  before  the  war  that  factories  had  been  choked 
with  goods,  and  men  had  been  unemployed  becau.se  they  ha<l 
made  too  many  goods.  If  that  fear  could  be  overcome,  a.nd 
the  worker  could  be  sure  that  his  interests  were  safeguarded, 
they  would  get  the  increased  production  which  was  so  neces-. 
sary  for  the  repair  of  the  waste  of  war. 

Mr.  W.  Rostron,  chau'man  of  the  Staff  Committee,  held 
that  in  studying  the  profit  and  loss  account  the  human' 
element  should  be  taken  into  consideration  as  well  as  the 
material.  Miss  Wilson,  Women's  Welfare  Superintendent,  , 
voiced  the  women's  point  of  view.  She  remarked  upon  the 
necessity  of  every  job  being  "  manned  "  by  the  projKn-  per-  ' 
son  :  if  strength  was  required,  by  the  man ;  if  it  was  work 
which  could  be  done  more  efficiently  by  women,  then  women 
should  do  it.  Mr.  Mensforth,  general  works  manager,  re- 
marked that  it  was  an  excellent  thing  to  eliminate^the  difier- 
ences  and  get  together  first  the  points  of  agreement. 

Capt.  Hilton  announced  that  the  original  allotment  of 
£100,000  worth  of  shares  to  be  taken  up  by  workera  of  the 
company  had  been  over-subscribed.  After  a  musical  pro- 
gramme of  10  items  had  been  gone  through  very  satiaao- 
torily.  Col.  Cradook,  director  of  the  company,  moved  a  vote 
of  thanks  to  the  artistes,  and  the  meeting  closed. 
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Industry  and   Higher  Education. — A  meeting  was  held 

!  on  May  2oth  between  representatives  of  the  Universities  and 
Colleges  and  representatives  of  the  Federation  of  British  In- 
dustries. 

Sir'  Richard  Vassar-Sinith,  Bart.,  presided  over  the  gather- 
ing, and,  in  his  introductory  remarks,  stated  that  the  meeting 
had  been  called  to  consider  the  setting  up»of  an  organisation 
which  might  act  a.5  a  clearing-house  between  the  universities 
and  the  industries  of  the  country.  It  was  desired  to  make 
some  arrangements  by  which  young  men  leaving  the  univer- 
sities would  have  the  opportunity  of  passing  into  productive 
work,  which  would  give  full  scope  to  their  abilities  and  educa- 
tion. Such  an  organisation  should  enable  the  man  of  real 
merit  to  obtain  a  i>ost  which  would  allow  him  to  use  his 
abilities  to  the  fullest  extent. 

Mr.  H.  A.  Roberts,  of  Cambridge  Univei-sity,  stated  that 
the  suggestion  would  meet  with  approval  by  all  interested  in 
national  well-being. 

Prof.  Ferrier,  of  Bristol  University,  pointed  out  that  there 
had  been  no  difficulties  in  placing  the  really  first-class  men, 
but  men  of  the  second  class  certainly  needed  assistance.  In 
many  cases  the  socond-class  men  had  made  good,  when  they 
had  been  able  to  obtain  a  position  which  offered  scope ;  ability 
was  not  confined  to  academic  distinction — especially  was  this 
the  case  with  regard  to  v\a)rk  in  industry  and  commerce. 
There  had  been  a  marked  tendency  for  the  university-trained 
men  to  proceed  overseas,  and  even  in  the  United  States  the 
English  University  man  was  generally  sure  of  finding  employ- 
ment. It  w-as  to  be  hoped  that  this  exodus  of  the  finer  grade 
of  worker  would  be  stopped  by  the  oll'er  of  sui.table  employ- 
ment in  this  country. 

It  was  decided  that  a  further  meeting  should  be  field  to 
thi-ash  out  practical  points  for  the  setting-up  of  the  scheme  at 
an  early  date.  The  meeting  was  attended  by  representatives 
of  the  Universities  of  Birmingham,  Bristol,  Cambridge,  Doi- 
ham,  Glasgow,  London,  Manchester,  Oxford,  Sheffield,  Wales, 
and  the  Imperial  College  of  Technology,  and  the  University 
College  of  Nottingharo, 


OUR    PERSONAL   COLUMN. 

The  EditoTi  invUe  electrical  engineers,  whether  connected  with  the 
technical  or  the  canimercial  fide  of  the  p-rofession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
EtECTBICAL  Review  posted  as  to  th^ir  movements. 


Central    Station    and    Tramway    OtBcials. — The   General 

Purposes  Committee  of  the  L.C.C.  recommends  that  for  a 
period  of  one  year,  commencing  January  1st,  1919,  the  elec- 
trical engineer,  and  the  traffic  manager  of  the  Council's  tram- 
way department  be  granted  a  10  per  cent,  addition  to  their 
salaries,  plus  a  war  bonus  of  i£80  a  year,  with  a  maximum 
increased  payment  of  i£300  a  year,  to  be  paid  in  the  same 
manner  as  in  the  case  of  officers  in  receipt  of  £800  and  over. 

Mr.  E.  L.  Pope,  distribution  engineer,  southern  section  of 
the  L.C.C.  tramway  department,  is  retii'ing  from  the  service 
owing  to  ill-health. 

Major  G.  C.  Milnes,  K.O.  Royal  Lancaster  Regiment,  who 
has  been  on  special  service  since  the  Ai-mistioe,  will  be  re- 
leased for  his  duties  as  electrical  engineer  at  Lancaster  on 
June  27th,  and  hopes  to  return  soon  after  that  date. 

The  Leeds  Corporation  Tramways  Committee  has  decided  to 
recommend  the  Council  to  increase  the  salary  of  Mr.  J.  B. 
Hamilton,  the  ti-amway  manager,  from  £1,000  to  ±1,500  per 
year.  As  Mr.  Hamilton  has  been  officiating  as  the  commer- 
cial manager  to  the  Corporation  at  an  additional  £500  «.  year, 
the  combined  salarv,  if  the  recommendation  be  confirmed, 
will  be  £2,000  per  year.  ' 

Lieut.  H.  H.  Holmes  has  now  been  demobilised,  and  has 
resigned  his  position  as  sales  manager  of  the  St.  Marylebone 
electricity  department. 

On  the  next  degree  day,  July  5th,  1919,  the  degree  of 
M.Sc.Tech.  (honoris  causa)  is  to  be  conferred  by  the  Univer- 
sity of  Manchester  upon  Mr.  S.  L.  Pearce,  O.B.E.,  city  elec- 
trical engineer;  Mr.  A.  P.  M.  Fleming,  O.B.E.,  head  of  re- 
search department,  TBritish  Westinghouse  Co.,  Ltd.;  and  Mr. 
H.  C.  Mensforth.  O.B.E.,  works  manager,  British  Westing- 
house  Co.     ' 

.  Mr.^  W.  P.  LiLWALL,  assistant  engineer,  Kettering  U.D.C. 
electricity  works,  has  been  appointed  electrical  engineer  and 
manager  of  the  Pleetw-ood  U.D.C. 's  undertaking.  There  were 
li7  appUcants  for  the  position. 

Mr.  C.  R.  EvERSON,  manager  of  the  Plymouth  Corporation 
tramway,  is  shortly  retiring  on  superannua_tion.  The  Tram- 
ways Committee  has  decided  to  advertise  for  a  successor. 

Notwithstanding  the  controversy  with  which  our  readers 
are  famiUar,  Mr.  H.  S.  Ellis,  borough  electrical  engineer  at 
South  Shields,  has  been  appointed  to  a  similar  position  at 
Southampton  at  £800  per  annum.  Mr.  Elhs  is  the  son  of  the 
late  .Sir  Joseph  Baxter  Ellis,  first  Lord  Mayor  of  Newcastle- 
upon-Tyne.  During  the  war  he  acted  as  technical  represanta^- 
tsve  of  the  Controller  of  Coal  Mines  for  No.  3  Area. 

The  Electricity  Committee  of  the  Heston  and  Isleworth 
U.D.C.  racpntly  received  a  letter  from  Messrs.  Gordon  and 
Marlcy,  solicitors,  acknowledging  receipt  of  the  notice  to 
terminate  his  appointment  as  electrical  engineer  and  manager  . 
addressed  to  Mr.  P.  E.  Rycroft,  and  stating  that  the  matter 
had  been  placed  in  their  hands,  and  that  as  soon  as  they  ha.d 
perused  t.he  forrespon Hence  they  woiild  write  further. 


Mr.  F.  W.  Purse,  city  electrical  engineer,  Carlisle,  has  been 
appointed  borough  electrical  engineer  to  the  West  Ham  Cor- 
poration in  succession  to  Mr.  J.  W.  Beauchamp,  Director  of 
Electrical  Development. 

General. — The  King  has  granted  permission  to  the  fol- 
lowing to  wear  decorations  conferred  upon  them  by  the  King 
of  the  Belgians: — Ojjicers  of  the  Order  of  Leopold:  Temp. 
Maj.-Gen.  Sir  H.  W.  Thornton,  K.B.E.,  general  manager  of  the 
G.E.Ky. ;  Sir  R.  Bruce,  C.B.,  Controller  of  the  London  Postal 
Service.  Chevaliers  of  the  same  Order  :  G.  Morgan,  I.S.O., 
Controller,  P.O.  Stores  Dept. ;  Sir  W.  Slingo,  Engineer-in- 
Chief,  (J.P.O.  (now  retired);  P.  Dawson.  Officer  of  the  Order 
of  the  Crown  :  J.  Newlands,  CLE.,  C.B.E.,  Controller  of  the 
Central  Telegraph  Office;  W.  Noble,  Assistant  Engineer-in- 
Chief  (now  Engineer-in-Chief)  of  the  G.P.O. 

Mr.  VV.  N.  Y.  King,  A.C.G.L,  A.M.I.E.E.,  formerly  Assis- 
tant Inspector  of  Munitions  Areas  (Birmingham),  is  now  assis- 
tant works  engineer  to  the  Austin  Motor  Co.,  Ltd.,  North- 
field,   Bii'mingham. 

Mr.  K.  S.  Geipel,  O.B.E.,  who  has  been  demobilised  from 
the  Royal  Engineers  after  service  in  France  and  East  Africa, 
has  returned  to  Messrs.  Wm.  Geipel  &  Co." 

Mr.  E.  Laming,  sliift  engineer  with  the  Rochdale  Corpora- 
tion, has  been  appointed  to  a  similar  position  with  Messrs. 
John  Brown  &  Co.,  Ltd.,  of  Sheffield. 

Marconi's  Wireless  Telegraph  Co..  Ltd.,  announces  that 
Sir  Charles  J.  Stewart,  K.B.E.  (the  late  Public  Tnistee),  has 
been  elected  to  a  seat  on  th^  board  of  the  company. 

A  letter  from  Sir  John  Snell  was  read  at  a  special  meeting 
of  the  Belfast  Corporation  last  week.  Sir  John,  who  has 
been  consultant  in  connection  with  the  electrical  scheme 
which  the  Corporation  has  in  hand,  intimated  that  the  Gov- 
ernment had  asked  Jiim  to  accept  the  position  of  Chief  Elec- 
tricity Commissioner  and  Chairman  of  the  Commission  under 
the  Electricity  (Supply)  Bill,  and  he  asked  the  Corporation 
if  they  would  release  him  from  his  i^ersonal  contract  with 
them  in  event  of  the  measure  becoming  law.  A  long  discus- 
sion followed  a  resolution  by  .Aid.  Sir  James  Johnston  to  re- 
lease Sir  John,  seconded  by  Aid.  Riddell.  The  Town  Soli- 
citor said  that  beyond  doubt  the  contract  was  with  Sir  John 
Snell,  not  with  his  firm,  and  he  had  bound  himself  to  carry 
put  all  the  necessary  details,  supervise  the  work,  and  prepare 
all  plans  and  specifications  that  were  neces.=ary  in  connection 
with  the  work.  However,  in  his  opinion,  the  Corporation 
\va.s  competent  to  release  Sir  John  on  proper  terms.  It  was 
decided  to  release  Sir  John  from  his  contract  and  any  liability 
to  the  Corporation. 

Sir  Albert  Sta.nley,  M.P.,  has  now  resigned  the  presidency 
of  the  Board  of  Trade,  owing  to  the  necessitv  of  his  taking 
a  complete  rest  at  once.  Sir  Auckland  Gf.ddes,  K.C.B.,  M.P., 
has  been  appointed  to  the  office  that  Sir  Albert,  who  has  been 
seriously  ill  of  late,  has  felt  compelled  to  rehnquish. 

Mr.  Phillip  Vassar  Hunter,  for  many  yi;ars  chief  electrical 
engineer  to  Messrs.  Merz  &  McLellan,  of  Newcastle-on-Tyne 
and  London,  is  leaving  that  firm  to  join  the  management  staff 
of  Messrs.  Callender's  Cable  &  Construction  Co.,  Ltd.  Mr. 
Hunter  has  been  connected  with  the  development  of  electrical 
power  on  the  North-East  Coast  since  its  very  beginning,  and 
.has  had  wide  experience  of  high-tension"  generation'  and 
transmission  there  and  elsewhere.  During  the  later  stages  of 
the  war  Mr.  Hunter  was,  by  arrangement  with  Messrs.  Merz 
and  McLellan,  attached  to  the  Naval  Staff  of  the  Admiralty 
as  Engineering  Adviser  to  the  Director  of  the  Anti-Submarine 
Division  in  connection  with  the  development  of  anti-sub- 
marine devices  and  appar-atus.  He  has  been  recently  released 
from  Admiralty  service,  and  becomes  a  memher  of  Callender's 
as  from  June  1st  specially  for  the  development  of  super-ten- 
sion mains  and  accessories. 

The  Industrial  Reconstruction  Council  is  arranging  a  compU- 
mentary  dinner  to  be  given  to  the  Rt.  Hon.  J.  H.  Whitlev, 
M.P.,  by  members  of  the  Joint  Standing  Industrial  Councils 
and  the  Interim  Industrial  Reconstruction  Committees.  It 
will  be  held  at  the  Connaught  Rooms  at  7.15  p.m.  on  Wed- 
nesday, July  9th. 

Roll  of  Honour — Sapper  A.  W.  Wells,  R.E.,  who  was 

on  the  .stalV  at  the  Windsor  electric  light  works,  is  reported 
dead,  after  being  missing  since  August  21st  last. 

Obituary. — Prof.  Fedoroff  Mirovitch. — .According  to  the 
Times,  a  wireless  message  from  Moscow  reports  the  death  of 
the  mining  engineer  Prof.  Fedoroff  Mirovitch,  renowned  for 
his  scientific  work  in  crj'stallography. 


NEW     COMPANIES     REQISTERED. 

Norfolk  Engineering  Co.,  Ltd.  (1.5o,.326).— Private  com- 
pany. Registered  May  20lh.  Capital,  £oOO  in  £1  shares.  Electrical  and 
mechanical  engineers,  and  manufacturers  of  kineniatograph  projectors.  The 
subscribers  (each  with  one  share)  are :— R.  W.  Hickman.  67.  City  Road. 
Sheffield,  electrician;  P.  A.  J.  Norton,  390.  Cricket  Ina  Road.  SheflSeld.  engi- 
neer. The  first  directors  are:  R.  W.  Hickman  an^  P.  A.  J.  .Vortctj.  Rs^s- 
tered  ofGce :  223,  Barnard  Street,  Sheffield. 

Turbines,  Ltd.   C15o,39,3').— Registered  Mav  22nd.     Capi- 

•«J,  £20,0fX)  in  10.000  shares  of  £1  each  and  100,000  shares' of  3s.  each.  Engi. 
Beers,  ic.  First  directors  :— F.  B.  Woodruff,  223.  Kew  Road.  S.W.,  ship, 
broker;  n.  Brown.  5,  Talbot  Road,  .South  ToUenham,  shipbroker;  H.  Vale, 
Park  Place,  S.W.,  gentleman;  W.  Boorman.  5,  Masons  Avenue,  E.C.  2. 
gentleman;  B.  K.  Parkin,  137a,  Finchley  Road,  N  W.S,  consulting  engineer; 
A.  P.  Whitehead.  190,  Haworth  Road,  Hounslow.  director.  Middlesex  Engi- 
neeiing  Co.;  D.  Scarf,  8,  Spencer  Gardens,  East  Sheen.  S.W.  W,  bonk  clerii, 
ITegfatered   office:   59,   St.    Mary    Aie,   EC. 
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VlckerS'Petters,  Ltd.   (15d,436) — ^This  company  has  been 

regisleruU  as  J  private  companv,  with  a  nominal  capital  of  laOO.OUO  in  *1 
>hjri-s  (ISO.UOOb  per  cent.  cuni.  prcl.  and  320,000  ord.).  1  he  objects  arc ; 
lo  take  vver  certain  property  anu  rights  on  the  terms  of  two  draft  agree- 
ments U)  with  N'iekers,  Ltd..' and  x2)  with  Tetters,  Ltd..  and  to  carry  on  the 
busincs*  of  engineers,  contractors,  iron  and  metal  founders,  launch  and  ship- 
builders, metal  workers,  smiths,  iron  and  steel  converters,  shipowners, 
wharfingers,  &c.  The  subscribers  (each  with  one  share)  are  :— E.  W.  Fetters. 
Ltd.,  7j,  Queen  \'icioria  Street,  E.C.,  engineer;  L.  J.  .\lldis,  IS,  Macdonnid 
Road,  Forest  Gale.  E.  7,  clerk.  There  are  to  be  not  less  than  live  nor  more 
than  seven  directors.  When  there  are  five  directors,  three  are  to  be  nomi- 
nated by  \ickcrs.  Ltd..  md  two  by  Fetters,  Ltd,,  and  wh,n  there  are  seven 
lour  are  to  be  nominated  by  Vickers,  Ltd.,  and  three  by  Tetters.  Ltd.  No 
qualification  is  required.  Remuneration  as  fixed  bv  th,-  eoinp.iny.  S<,licitors  : 
Linklai.r  A:   Co..  J.   Bond  Court,   \\  albrook:  E.C. 

Cannon  Motor  &   Electric   Works,   Ltd.    (100,293).— Pri- 
vate   company.      Registereil    .May    iOth.      Capital.    il.UOfl    in    tl    shares.       lo 
acquire    the    businc:is    of    motor    car  or      '        *     * 
vehicles.    &c.,    recentiv    carried   on    bs'    J 
.-olelv    bv     .\l.    J.    WalLige.    at    10-12.  "Ca 
.Motor   \\orks.     Firs',  director^  :— .\.   W. 
.md    .M.   J.    Wallage.  1,    Devonshire    Ter 
Old    Steine,   Brighton. 


alers  in  motor 
Jay  and  Nl.  J.  Wallage,  and  now 
ion  Lane,  Brighton,  as  the  Cannon 
lurncr.  ."lO,  Preston  .Street,  Brighton; 
ice,    Brighton.      Registered   office  :   41), 


Thurlow   M'holesale   Electric  Supplies,    Ltd.    (loo,317). — 

Private  companv.  Registered  .May  'JOth.  Cipital,  i'J.ODO  in  £T  shares. 
tJbjecls  as  indicated  by  the  title.  '1  he  subscribers  |eath  with  one  share)  are  : 
— k.  .\.  Herbert,  337a,  Norwood  Road.  S.E.27.  electrical  engineer;  Miss  M. 
!•".  .\>lward.  37.  Hamilton  Road.  West  Norwtwd.  .Icrk;  \V.  Osborne,  16, 
.Male)  .Avenue,  West  Norwood.  S.E.  27.  electrician;  L.  .\.  Kenner,  13,  Hev- 
lord  Avenue,  .South  Lambeth  Ro,id,  S.W.  M.  scientific  instrument  maker.  Tlic 
first  directors  are:  Miss  M.  V.  :\vlward  and  W.  Osborne.  Rcgbitered  office; 
3^87,  Norwood  Road,  S.E.  27. 

Oxiey,  Lawrence  &  Co.,  Ltd.  /155,270). — Private  com- 
pany. Registered  Mav  ISth.  Capital.  £10,000  in  ill  shares.  Mechanical  and 
electrical  engineers.  Ac.  The  subscribers  (efich  with  one  share)  are:— H.  H. 
<)\lcy,  13.  King  Edward  .\ venue.  Dartford,  t:lwtrical_  engineer;  G.  C.  Law- 
rence. 11,  Brentgood  Street.  Burv  St.  Edmunds,  marine  engineer.  Directors  : 
II.  H.  Oxley  and  G.  C.  Lawrence.  Registered  office:  60-f)l,  Blackfriars 
Road,   S.E.  1. 

Wm.  J.   Ferguson    (Redditch),    Ltd.    (155,252).— Private 

company.  Registered  .Mav  17ih.  Capital,  £1.000  in  £1  shares  (500  pref.). 
Electrical  and  mechanical  engineers.  &c.  .tgreement  with  W.  J.  Ferguson. 
The  subscribers  are  :— W,  J.  Ferguson.  144,  .Mount  Pleasant,  Redditch,  elec- 
trical engineer.  150  shares;  J.  .\.  .Mills.  Crown  Hotel,  Redditch,  licensed  vic- 
tualler, 100  shares;  M.  Hardnian.  Ewart  Cottage,  Milkboro'  Road,  Redditch. 
captain,  200  sharM.  Directors  :  W.  F.  Ferguson,  J.  A.  .Mills,  M.  Hardman. 
R.gistered    office:  15.    Market    Plar.-.    Ri-ddilch,    Worcester. 

C.L.L  Manufacturing  Co.,  Ltd.  (155,159). — Private  com- 
pany. Registered  May  15th.  Capital,  £10.000  in  £1  shares.  Manufacturers 
(if  and  dealers  in  electrical  apparatus  ;md  machinery.  The  subscribers  (each 
with  one  share)  are  :— G.  .^.  Lister.  82.  Stvvcchale'  .Vvemie.  Coventrv,  engi- 
neer; W.  S.  Tunbridge.  US-  Colmore  Row,  Birmingham,  solicitor.  Di'rectors  : 
G.  A.  Lister  and  C.  A.  Lister,  Sneyd  Park.  Bristol,  manufacturers;  D.  K. 
.Morris,  14.  Waverley  Road,  Kenilworth,  electrical  engineer;  E.  A.  Watson, 
14.  Bottecille  Road,  Acocks  Green,  electrical  engineer;  E.  W.  Richmond.  The 
Firs,  Dursley,  Glos.,  engineer.  Registered  office:  116,  Colmore  Row.  Bir- 
mingham. 

Saunders    Electrical    Co.,    Ltd.    (155,209). — Private   com- 

p:iny.  Registered  .May  16th.  Capital,  £2.000  in  £1  shares.  .Manufacturers 
and  repairers  of  and  dealers  in  electrical  appliances  and  apparatus.  &c.  The 
subscribers  (each  with  one  share)  are  : — W.  M.  Lindley,  Vilette,  Binley,  Cov- 
entry; H.  L.  Wilson,  The  Furlongs.  Ryton-on-Dunsmore.  both  law  clerks. 
The  directors  are  to  be  appointed  b\  the  subscribers.  Solicitors  :  R.  .\. 
Kotherh.ain   &  Co.,  Coventrv. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


James  Keith   &   Blackman    Co..    Ltd. — ^6250  debs,   regis- 

u  r,>.|  .May  7lh,   1919,  part  of  series  of  £10,000,  charged  on  general  assets. 

Frank  Wigglesworth  &  Co.,  Ltd.— .£5,000  debs,  registered 

M.iv    2nd.    1919.   charged   on    the  companv's   undertaking  and    property,   present 
-n.l    future,    including    uncalled    capital.    '  r       .      , 

Rankfoot   Power  Co.,   Ltd. — .S;itisfaction  to  the  extent  of 

1  .mill    ,-,)    ,h,,r^..    I,,r    flll.DIJII.    ,.---Ut.T.d    .\uguM.    1911. 

Renew    Electric   Lamp   Co..   Ltd. — Debs,   regi.stered   Mav 

I.'ih.    1919.    for  £500,   £250.    an.l   XI.IKIO,   part  of   a   series  of   £4,000. 

City   of  Buenos    Aires    Tramways    Co.,   Ltd.    (82,214). — 

<  .ipitai;    £1.240.000    in    24f'.(HIII    shares  ol    £5   Tach.      Return    dated    March    3nl. 
1919.      All  shares   issued;   £1,240.000   paid.      Mortgages   and    charges:    £170,000. 

Waste  Heat  &  Gas  Electrical  Generating  Stations,   Ltd, 

(91.7381.— Capital.    £350.000    in     £1    shares.      Return    dated    April    14ih.    1919 
3211.000    sh,-.ie>    i.ik.  n    up;    £320.000    paid.      .Mortgages    and    ch.irges  ■     Nil 


CITY     NOTES. 


ior  the  .vear  ended  December  31st  !as>-t 

Oriental  Tele=      the  gross  earnint's.  including  dividends  and 

phone  and         interest,    from   subaidian-    companies,    &c.. 

Electric  Co.,       were    £100,3-20;   witi   excess   profits   duty 

Ltd.  refunded  ,ind  amount  'brought  forward  the 

total  amount  was  ill9,133.     The  working 

.•xpenseg,  maintenance,   etc..   were   £55.720,  and  alter  paving 

interest   expen.ses    incurred    in    connection    nith    iBcicase   ol 

'■apitol  issue  and  bonus  shares,  .ind  rederaption  chaj'ges.  pat 

mg  the  preference  dividend  also,  a   total  dividend  of  10  per 

^nt.,  free  of  tax,  on  the  ordmarv  shares.  £'7,587  is  placed  to 

reserve.   £2,000  to  staff  pensions  fund,   and   £11.052  carried 

forward. 

The  business  of  the  company  continues  to  extend,  notwithstanding  the  con- 
tmuance  of  the  adverse  circumstances  created  by  the  war  The  Government 
embarg>  on  the  supply  of  telephone  material,  both  here  and  in  India,  and 
'he  difficulties  of  shipment  have  in  particular  proved  a  serious  obstacle  to  tb- 
.\pjnMon  of  the  service  during  the  year.  In  consequi-nce  of  these  restrictions 
tlier.?  n  a  considerable  waiting  list  of  ncv  subscribers  at  each  of  the  branches 
..f    the  .nmpanv    nnd  Its   .ubsidiaries :    and   expenditure   in   connection  With   new 


stations  and  other  deferred  work  is  likely  to  be  heavy  for  some  time  to  come. 
The  rates  of  subscriptions  at  Madras,  Rangoon,  aiul  Moulmein  have  been 
slightly  raised  in  order  to  counter-balance  to  some  extent  the  abnormal  cost 
of   maintenanco  and   working 

In  accordance  with  the  special  resolutions  confirmed  at  an  extraordinary 
general  meeting  held  on  Julv  lath,  1918,  the  authorised  capital  of  the  com- 
pany was  increased  to  £400,000  by  the  creation  of  a  lurlher  100,000  new  nrdi- 
niiry  shares  of  £i  each,  and  a  clause  (U4a)  was  added  to  tlie  Articles  -ot 
.\ssociation  under  the  heading  "  Capitalisation  of  Profits  and  Distribution  of 
Surplus  Capital  .Assets."  ]i\  a  resolution  passed  the  same  day,  a  6um  of 
£107,587,  forming  part  of  tile  coinp-iny's  reserve  fund,  was  capitalised  and 
:ipplied  to  paying  in  full  for  107.587  ordinarj  >hares  which  were  allollod  to 
the  shareholders  in  proportion   to  their  holdings. 

.•\s  notified  in  l.:sl  ve;ir's  report,  the  Xiovernnlcnt  of  Egypt  purchased  the 
undertaking  of  the  Te'lephone  Cu.  of  Egypt.  Ltd.,  as  from  January  Isl,  1918. 
rhe  liquidation  of  that  companv  is  now  proceeding,  and,  it  is  ln^jed.  will 
be  fin:illy  completed  at  an  early  date.  In  accordance  with  Cltiuse  84ii  of  the 
.\rticles  of  .Association,  the  company  in  general  meeting  on  November  20th, 
1918,  resolved  that  the  sum  of  £1  '6s.  per  ordinary  share  (being  part  ot  the 
surplus  capit.il  assets  of  the  company,  consequent  upon  the  sale  of  the 
Egyptian  undertaking)  be.  distributed  as  capital  amongst  the  ordinary  share- 
holders,  and    the  distribution   was   accordingly  made. 

'I'hc  Indian  local  companies  continue  lo  show  increased  revenues  for  the 
past  year,  and  dividends  have  been  declared  by  both  of  them  at  the  same 
rates  as  for  1917,  viz.,  16  per  cent,  by  the  Bom'bay  Telephone  Co.,  Ltd.,  and 
7  per  cent,  by   the  Bengal  Telephone' Co.,  Ltd. 

rhe  net  revenue  of  the  China  and  Japan  Teleph. 
somewhat  less  than  that  of  the  previous  year, 
charges  for  maintenance,  S.C.,  the  high  rate  ol  < 
'      the  United    Kingdom.     The  usus 


per 


nt..    In 


of 


has 


e  &  Electric  Co.,  Ltd.,  is 

consequence    of    heavier 

ihange    ruling,    and    addi- 

rate  ot  dividend,   viz.,   10 


Mr.  Berry,  presiding  at  the  annual  meet- 
British  ing,  on  May  2'2nd,  said  that  diu'ing  the 
Electric  year  they  had  i.ssued  the  baliinc-e  of  their 
Transformer  ordinary  iyid  prclVrentre  share.t  to  the  full 
Co.,  Ltd.  aiithori.sed  amount  of  .i"2(XI,a)0.  The  re- 
serve account  stood  iit  £&,'r£)j  and  it  was 
pix>posed  to  increa«e  it_  by  £7,5tX).  The  itoui  of  aimdry  credi- 
tors was  about  £10,000  more  than  last  year,  the  amount 
naturally  increasing  with  the  larger  volume  of  work  in  hand. 
They  had  expended  £6,104  during  the  year  on  the  purchase 
of  freehold  land,  plant,  and  machinery.  The  stock  was 
about  .£33,500  more.  .That  was  naturally  a  fluctuating  item 
and  vaxied  frorn  year  to  year  with  the  amount  of  work  in 
hand.  Sundry  debtors  were  about  £13,000  more,  but  they 
were  all  considered  good.  Turning  to  the  profit  and  loss 
:iccount,  the  gross  ]>rofit  showed  an  increase  of  about  £(5,000 
over  last  year,  and  the  net  profit  ■was  over  £5,000  more,  which 
was  a  satisfactory  increase.  The  directors  recommended  the 
payment  of  the  usual  6  per  cent,  on  the  preference  shares. 
For  three  years  dm'iiig  the  war  period  the  dividend  on  the 
ordinary  shares  was  reduced  to  7J-  per  cent,  and  as  much  cash 
as  passible  was  put  back  into  the  business  in  order  to  help 
them  carry  on.  Last  year  they  were  able  to  revert  to  their 
pre-war  rate  of  10  per  cent.,  which  he  thought  might  now 
be  considered  a  full  and  sufficient  dividend.  It  was  pleasant, 
by  payment  of  a  bonus  of  '24  per  cent.,  to  alToid  .some  special 
recognition  of  the  rights  of  the  ordinary  shareholders,  and 
it  was  an  indication  as  to  what  should  be  hoi>ed  for  in  the 
way  of  an  ordiuaiy  dividend.  Owing  to  the  necessai'y  heavy 
taxation,  the  community,  through  the  Government,  divided 
dividends  with  shareholders  so  that  15  per  cent,  to-day  was 
.■-carcely  equivalent  to  10  per  cent,  in  the  past.  In  view  of 
the  extent  of  the  work  in  hand  the  directors  had  obtained  the 
.sanction  of  the  Treasui-y  for  the  issue  of  125,000  .shares,  half 
ordinan-y  and  haK  preference,  bringing  up  the  issued  and 
authorised  capital  to  £325,000.  That  was  by  no  means  all 
the  additional  working  capital  they  requu'ed.  It  was  so 
largely  over-applied  for  that  they  were  unable  to  give  larger 
applicants-  anytliing  like  what  they  asked  for.  The  anall 
shareholders,  however,  including  the  employtis,  got  practically 
;ill  tliey  applied  foix  Their  greatest  difficulty,  which  watt 
also  the  case  with  other  speciahst  firms,  was  to  produce  and 
r-onstantly  improve  inventions  which  possessed  .such  outstand- 
ing merits  that  this  and  other  countries  could  be  made  tt; 
feel  the  need'  of  them.  The  shareholders  should  realise  that 
the  strength  and  capacity  for  development  of  such  a.  business 
as  they  ix).s.ses.sed  was  greatly  enhanced  by  the  extraordinary 
complexity  of  their  products.  There  could  be  no  two  opinions 
as  to  the  future  demand  for  their  products,  and  the  board 
would  take  every  opportunity  to  keep  the  company  so  placed 
as  to  be  of  the  maximum  value  to  the  shareholders,  the 
workers,  and  the  industry.  In  conclusion,  he  reminded  the. 
shareholders  that  they  could  be  of  great  use  tp  the  company 
and  themselves  by  using  "  Tricity  "  methods  in  the  home, 
iind  he  referred  to  the  fact  that  the  directors  were  ha.ving  a 
number  of  rooms  fitted  up  .at  "Tricity  House."  48-50.  Ox.ford 
Street,  showing  application.'^  of  electricity  in  the  home,  which 
he  said  he  hoped  would  be  visited  by  shareholders  later  on 
to  see  for  themselves  what  great  domestic  help  they  could 
reasonably  expect  from  electricity. 

At   the  annual   meeting,    held    on    21st 
Fellows  inst.,    Mr.    V.   L.    Fellows,    who   presided. 

Magneto  said  that   the  meeting  was  being  held   at 

Co.,  Ltd.  the  works  .9t  WiUesden  in  order  to  afford 

.shareholder,^  the  opportunity  of  viewing 
the  "  orks.  ■"  hich  evidenced  the  very  important  and  extensive 
business  that  had  been  budt  up  dminp  the  war  on  an  original 
■apital  of  only  £66>f)00  Durmg  the  year  the  capital  was 
increased  to  £114.696.  The  directors  now  recommended  the 
payment  of  a  final  5J  per  cent.,  making  9i  per  cent,  for  the 
year,  on  double  the  original  preferred  capital,  and  a  dividend 
of  24  per  cent,  on  the  ordinary  shares,  as  compared  with 
15  per  cent,  for  the  l.^  months  to  the  end  of  1917.  More- 
over, they  had  set  aside  £4,496  for  depreciation.  &c..  and 
retained  a  .surplus  in  hand  of  £3,130.  Judging  from  contracts 
:ilir;i(ly  in  hand,  and  from  business  done  since  December  31st. 
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they  were  earning  considerable  profits,  sufficient  to  cover  the 
expenses  due  to  the  change  over  to  peace  production,  and  also 
tomaLntain  the  present  dividends,  not  only  on  the  issued 
capital,  but  also  on  the  new  capital  for  the  issue  of  which 
they  would  ask  approval,  in  order  to  provide  for  the  extension 
of  the  iactory,  and  for  general  purposes.  In  view,  however, 
of  the  profitable  prices  ruling  for  other  motor  electrical  acces- 
sories, their  manufacture  had  been  undertaken  by  the  com- 
pany, and  in  one  case  a  very  large  contract  sufficient  to 
absorb  their  entu-e  surplus  output  had  already  been  accepted. 
The  company  was  therefore  no  longer  dependent  solely  on 
one  product.  Prcspects  were  most  encouraging.  The  de- 
mand for  their  magnetos  both  in  the  home,  foreign,  and 
Colonial  markets  was  greater  than  they  could  at  present 
supply.  They  had  the  advantage,  moreover,  of  being  safe- 
guad-ded  against  undue  comi^etition  by  the  Government  pro- 
tection which  the  magneto  industry  mus-t  continue  to  receive 
as  a  "  key  industry  "  of  national  miportance.  They  had  also 
concluded  arrangements  of  a  highly  satisfactory  nature  for 
the  handling  of  their  export  trade  for  the  whole  world.  The 
directors  had  decided  to  lecoiuuiend  the  doubling  of  the 
present  authorised  capital  by  the  creation  of  .50,000  ordinary' 
sha.res  of  10s.  each,  and  100,000  8  [ler  cent,  cumulative  partia- 
pating  prefeiTed  .shares  of  £1  each.  The  shareholders  would 
have  the  prior  right  of  subscribing  for  the  new  issue,  on 
favourable  tenns. 

The  directors'  report  states  that  for  the  year  ended  Decem- 
ber 31st  last,  after  allowing  £4,6.38  for  depreciation  and 
writing  down  preliminary  expenses  the  available  profit  is 
;£14.128,  as  against  £8.514"  for  the  previous  18  months,  plus 
£1,182  brought  forward,  making  £1.5..311.  The  directors  re- 
commend payment  of  final  cunmlative  dividend  of  4  per 
cent.,  less  tax,  together  with  a  participating  dividend  of 
li  i>er  cent.,  less  tax,  on  the  preference  shares,  making  9^ 
per  cent,  for  tie  year,  and  a  dividend  of  ii  per  cent.,  less 
tax,  on  the  ordinary  shares,  leaving  £3.130,  which  after 
deducting  excess  profits  tax  (if  any)  it  is  proposed  to  place 
to  reserve,  less  £1.000  to  be  carried  forward.  The  report 
states  since  the  armistice  large  contracts  for  the  supply  of 
magnetos  hr  export  and  for  the  home  markets  have  been 
accepted,  and  deliveries  already  made. 

The  receipts  of  Ths  Chemin  de  Fer  Nord- 

French  Siid   in   1918    amounted     to     £621.000.    as 

Companies,      compared   with    £601.0(K3    in   the    previous 

year.     As,  however,  the  working  expenses 

and  financial   charges  increased  in  a.  gi-eater  .proportion   the 

year  ha*;  closed  with  a  loss  of  £24.000,  as  against  profits  of 

.£22.000  in  1917. 

The  Coinpagnie  Conf'mentule  Edinon  i'ci)orts  gi-oss  profits 
of  £44,000  in  1918,  as  contra^sted  with  £40.0(10  in  the  preced- 
ing twelve  months,  and  the  net  profits  were  £16.000  and 
£22,000  in  the  two  jears  respectively.  Including  the  balance 
brought  foi-ward  the  amount  available  foi-  disposal  is  £27,000. 
and  the  directors  recommend  a  dividend  of  6  per  cent.,  as 
against  4  per  cent,  in  1917. 

The  report  of  Tlie  Compagnie  Geiienilc  dr  la  Telegraphic 
Kdiis  Fit,  pi-est^nted  at  the  recent  meeting  held  in  Paris,  states 
that  the  gross  profits  in  1918  amounted  to  £.51.000,  and  the 
net  profits  to  £36.000.  It  was  decided  to  pay  a-  dividend  of 
£1  Is.  6d.  per  share.  The  shareholders  also  sanctioned  a  pro- 
posal to  increase  the  share  capital  from  £500,000  to  £1.000.000 
so  as  to  provide  funds  for  the  development  of  the  company's 
own  bu.siness  and  assdst-  the  associated  compur,> 

The  receipts  of  The  Compagnie  de   Chemin' a,  Metm- 

polifain  of  Paris  in  1918  amounted  to  £2.990,000,  as  ..aipared 
with  £2.8.55.000  in  the  preceding  year.  On  the  other  hand, 
tie  working  expenses  increased  from  £1.454,000  in  1917  to 
£1.823.000  last  year,  whilst  the  financial  charges  raise  the 
total  charges  to  £3.122.000.  The  result  is  a  deficit  of  £1.32.000, 
which,  however,  is  reduced  to  £82,000  by  the  appropriation 
of  the  balance  brought  forward  from  1917.  This  unfavourahle 
situation  renders  it  impossible  to  pay  any  dividend  for  1918. 
whereas  a  rate  of  5.6  per  cent,  was  distributed  in  1917.  Ne^ 
gotiations  are  proceeding,  however,  between  the  company 
nnd  the  Paris  City  Council,  and  if  these  are  successful  thev 
will  guarantee  the  payment  of  4  per  cent,  on  the  sharrs  for 
la«t   vear. 


Shanghai  Electric  Construction  Co..  Ltd.— The  profit. 
£71..537.  for  1918  compares  with  £67,504  for  1917.  Including' 
£14.364  brought  forward  the  amount  is  £85.801,  out  of  which 
£10,000  has  been  put  to  reserve  foi-  renewals.  a.nd  £8.000  *o 
extinguish  preliminary  expenses  account.  The  dividend  for 
the  year  is  10  per  cent,  and  a  bonus  of  5  per  cent.,  less  in- 
come tflx,  and  £19.801  is  to  be  carried  forward,  subject  to 
excess  profits  duty.  The  loss  hv  exchange  on  subsidiar\ 
coinage  in  1918  was  £.39.0.38.  equal  to  12.20  per  cent-  on  the 
capital.  The  ratio  of  depreciation  to  gross  takings  was  some 
^at  increased  dunng  the  year,  and  still  shows  an  unfavour- 
aWe  tendency.  The  traffic  and  net  receipts  for  the  current 
year  continue  to'  be  satisfactory:  15  trailers  and  7  railless 
electnc  oars  will  be  brought  into  service  as  sojin  as  practicable 
to  meet  the  increasing  tiaffic.  There  will  then  be  90  motors 
?5  trailers,  and  14  railless  ca.rs  (total  1891.  Operating  ex- 
penses show  an  increase,  due  to  the  greafer  cost,  of  power 
resulting  from  the  hich  price  of  coal,  which  is  likely  to  con- 
iinue  for  the  pref=ent. 


Aster   Engineering   Co.   (1913),  Ltd.— Dividend  for  1918 

10  per  cent.,  free  of  income-tax,  leaving  £33,282  (subject  to 
excess  profits  duty  for  1918)  to  cari-y  forward.  At  the  annual 
meeting,  held  in  London  on  May  14th,  Mr.  R.  H.  Wheeler, 
who  presided,  said  that  during  the  war  they  had  manufac- 
tured their  engines  for  electric  generating  sets,  searchlights, 
electric  welding,  wireless  telegraphy,  the  lighting  of  aero- 
dromes and  camps,  &c.  They  had  also  produced  a  number 
of  ■■  Green  "  engines  up  to  500  h.p.  for  coastal  motor-boats. 
Their  pioneer  work  in  the  development  of  intemal-combos- 
tion  engines  had  enabled  them  to  make  a  substantial  contri- 
bution toward  the  national  requirements  at  a  critical  period. 
They  were  in  an  excellent  position  for  can-ying  out  their 
post-war  programme,  and  could  confidently  look  forward  to 
a  long  period  of  increasing  pi-osperity  if  the  workmen  did 
tJieir  part  in  enabling  the  fiiin  to  compete  in  the  woidd's 
markets. 

Electric  Construction  Co.,  Ltd. — The  net  profit  for  the 
\ear  ended  March  31st,  1919,  after  providing  £6,481  for 
debenture  interest  and  £10,0(X)  for  depreciation  is  £68,680, 
plus  £31,886  brought  forward,  less  excess  profits  duty  paid 
for  year  ended  March  31st  last  £28,219.  After  paying  7  per 
cent,  on  the  preference  shares  and  a  final  dividend  at  the 
rate  of  9  per  cent,  per  annum  on  the  ordinary  shares,  making 
7^  per  cent,  for  the  year  and  a  Isonus  of  2i  i)er  cent,  on  the 
ordinary,  all  under  deduction  of  income  tax,  £12,263  is  trans- 
ferred to  general  reserve,  leaving  £38,669  to  be  carried 
forward,  subject  to  liability  for  excess  profits  duty.  The 
repoit  states  the  company  having  been  engaged  in  electrical 
woik  only  during  the  war,  no  serious  dislocation  arose  after 
the  armistice^  was  signed,  but  the  turnover  was  afl'ected  by 
the  cancellation  or  postponement  of  war  orders.  The  volume 
of  business  obtained  since  has  been  considerably  in  excess 
of  the  capacity  of  the  works  at  Wolverhampton,  and  it  was 
accordingly  decided  to  make  an  important  extension  which  it 
is  ho))ed  will  be  completed  by  the  autumn.  The  issue  in 
March  la.'st  of  £75,(XX)  ordinary  shares  to  provide  the  nece^ary 
funds  was  fuUy  subscribed.  » 

West   London  &   Provincial  Electric   Supply  Co.,  Ltd. — 

The  annual  meeting  was  held  on  May  21st.  The  chairman 
(Mr.  H.  Kahn)  said  the  profit  and  loss  account  of  the  West 
London  undertaking  showed  little  change,  as  the  amount  re- 
ceived from  the  Chiswick  E.S.  Corporation  was  the  same  as 
last  year,  transfer  fees  had  been  slightly  less,  and  sundry  ex- 
penses £15  more,  making  the  balance  profit  £3,477.  as  against 
£3,494.  The  total  amount  with  the  balance  brought  forward 
was  £3.339.  out  of  which  it  was  proposed  to  pay  a  dividend 
on  the  cumulative  shares  of  6  per  cent.,  less  tax,  and  the  in- 
terest on  arrears  for  the  year  1913  of  4i  per  cent,  on  the 
funding  certificates  carrying  forward  £87.  The  Chiswiek 
Co.  (which  also  supplied  Abeiwstwyth)  sho'n;ed  an  inci'ease  on 
the  sale  of  current  of  £1,010.  The  total  gross  revenue  wa.s 
£839  higher  than  last  year,  due  to  higher  prices  charged, 
which  were  not  sufficient  to  offset  the  higher  price  of  fuel 
and  labour.  Cost  of  generation  was  £1,117.  Purchases  of 
current  in  bulk  had  increased  by  £627,  the  total  expenditure 
.  showing  an  inci-ease  of  £1,164.  As  regards  1919,  he  hoped 
that  they  had  reached  the  highest  point  as  regards  price  of 
fuel  and  rates  of  wages,  and  believed  the  coming  year  would 
show  an  improvement,  which  had  already  been  borne  out  by 
the  results  of  the  first  quart,er. 

Calcutta  Electric  Supply  Corporation,  Ltd. — The  repoit 
for  1918  .sho-ns  a.s  follows:  Units  sold  30.431,132,  as  against 
^  26.596,827  in  1917.  Houses  connected  9.897.  an  increase  of 
156.  Gross  revenue  £304.955,  against  £2.59..397.  Net  revenue 
£214,095,  against  £173,949.  The  net  profit  for  1918,  plus 
balance  brought  forward  and  interest  received,  £361,9(50. 
£54,279  has  been  placed  to  the  credit  of  the  depreciation  and 
renewals  account.  Excess  profits  duty  estimated  at  £32,000 
for  1917-18  is  provided  for  in  addition  to  £15,000  reserved  in 
la^st  year's  accounts.  £4.000  is  put  to  reserve.  £5.0(X)  to  the 
insurance  fund.  £12,.5tXi  to  the  pension  fimd.  and  a  final 
dividend  is  recommended  on  the  ordinaiy  shares  for  the 
second  half-year  of  6i  per  cent.,  plr.s  bonus  of  1  per  cent., 
leaving  £56.324  to  be  cari-ied  forward  after  providing  for  the 
directors'  additional  remuneration  of  £3,000.  Expenditure  on 
capital  account  last  year  £30,855.  Total  outlay  to  December 
31st  last  £1,398.675.  The  demand  for  electrical  energy  st.itl 
continues  to  increase.      TTnits  sold  to  consumers  :  — 


Five  weeks  ended  January  31st. 
Four  weeks  ended  February  28th 
Four  weeks  ended  March  2i8th 


1919.  1918. 

2.555,453  2.4-56,464 

2.009.647  2,080,0a3 

2..379,613  2,440,756 


Potteries  Electric  Traction  Co..  Ltd.— During  1918  the 
revenue  was  £224.1.39.  Traffic  .-ind  parcels  receipts  alnounted 
to  £206,13.5.  an  mcrease  of  £46.074.  Expenses  increased  bv 
€28.277.  kher  deducting  all  expenses  chargeable  to  revenue 
including  £11,025  for  debenture  interest  and  a  provision  of 
£10.000  for  renewals,  there  remains  £53.561  (plus  £8.380 
brought  forward),  as  compared  with  £34,444  for  1917.  There 
is  put  to  reserve  account  £25,000.  X  di^-idend  of  5  per  cent, 
per  annum  on  both  the  preference  .ind  ordinary  rfiarea  is 
paid,  leaving  to  caiTy  forward  £12,441.  The  gross  receipts 
,^how  considerable  expansion  as  a  result  of  the  alterations 
made  in  the  fares  in  Hay  la.=t.  The  companv  has  been  ap- 
proached by  the  Stokenon-Trent  rrirp.-.i n+i^n  far  thf  ptivrli!)4i~ 
of  the  companv's  nndertakinii 
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Rlchardsons,  Westgarth  &  Co.,  Ltd.— The  profit  for  1918, 
after  providing  for  estimated  liabilities  to  Government,  was 
i£133,275.  Two  vears'  preference  dividend  arrears  have  been 
paid,  and  out  of  the  avaijable  balance  of  £25,817  a  further 
year's  dividend  is  proposed.  The  directors  also  propose  an- 
other year's  preference  dividend  out  of  current  year's  profit.s, 
djus  bringing  payments  to  end  of  April,  1912. 

Babcock  &  Wilcox,  Ltd.— Net  profit  for  1918,  .£438,986, 
plus  £'77,05-5  brought  forward.  After  paying  the  preference 
dividends  and  9  I5er  cent,  on  the  ordinary  shares,  free  of 
income  tax;  £150,000  has  been  placed  to  reserve  fund,  £10,000 
to  the  staff  iwnsions  fund,  and  .£9-2,0S8  remains  to  be  carried 
forward.  The  change  over  from  war  work  to  ordinary  is 
proceeding  as  rapidlv  as  ix)ssible.  The  constmctiou  of  the 
works  of  the  Spanisli  company  is  proceeding  as  rapidly  as 
possible.  The  company  has  recently  acquired  from  the 
Government  the  buildings  and  some  of  the  plant  of  the  two 
national  projectile  factories  at  Renfrew :  these  \yill  form  part 
of  the  increases  in  buildings  and  plant  necessitated  by  the 
reduction  of  the  ordinary  working  hours  from  57  to  47. 

Vickers-Metropolitan. — Allotment  letters  of  the  new  issue 
created  for  the  purpose  of  acquiring  the  shares  of  the  Metro- 
pohtan  Can-iaae,  Wagon  &  Finance  Co.  wore  posted  on  Mon- 
day. In  accordance  with  the  agreement  entered  into  between 
Vickers  and  the  Metropolitan  Co.  for  the  purchase  of  the 
shaj-es  of  the  latter,  the  following  directors  of  the  Metrojxibtan 
Co  have  been  appointed  directors  of  Vackers  :  Mr.  S.  Dudley 
Docker,  C.B. ;  Sir  E.  V.  Hiley.  K.B.E.,  Mr.  H.  Walker  and 
Mr.  E.  Hickman.  Sir  George  T.  Buckham  and  Mr.  H.  J. 
Mon-iss  have  also  been  appointed  directors  of  Vickers. 

Chloride  Electrical  Storage  Co.,  Ltd.-rFinal  dividend  of 
5  per  cent.,  tax  free,  on  the  ordinary  shai^es,  making  10  per 
cent,  for  the  year. 

Western  Telegraph  Co.,  Ltd.— Third  quarterly  interim 
dividend  of  3s.  per  share,  free  of  income  tax,  for  the  year 
ending  June  30th,  1919,  being  at  the  rate  of  6  per  cent,  per 
annum. 

Chesham  Electric  Light  &  Power  Co.,  Ltd.— Dividend  5 
lier  cent.;  to  depreciation  £81©;  carrying  forwai'd  £3,lo9. 

La  Plata  Electric  Tramways,  Ltd.— After  paying  deben- 
ture and  other  interest  there  is  a  loss  for  1918  of  £2,731. 


STOCKS     AND     SHARES. 


TU£SD.4Y    EVEXISG. 

Noticeable  contraction  in  Stock  Exchange  market  activity  is 
one  of  the  features  since  last  we  wrote.  In  House  colloquialism 
markets  have  rather  boiled  over.  Big  rises  had  occurred,  and 
a  few  operators  stai'ted  to  take  profits  m  such  shares  as 
Marconis  and  others  which  had  enjoyed  dramatic  advances. 
One  seller  makes  many,  and,  as  markets  turned  from  a  condi- 
tion of  buoyancy  to  one  of  greater  caution,  a  steady  stream 
of  sellers  appeared.  Fresh  hints  of  a  Government  Consohda- 
tion  4  per  cent.  Loan  at  80,  with  earher  commencement  of 
annua]  drawings  at  100,  tended  to  weaken  prices  of  gilt-edged 
stocks  offering  lesser  attraction.  Investment  and  speculation 
have  both  shrunk  considerably  in  volume. 

Exceptional  strength  is  that  shown  by  the  Undergrounds. 
A  general  tip  to  buy  the  £10  .shares  of  the  Underground  Elec- 
tric Railways  led  to  the  price'  being  hoisted  to  4,  from  which 
they  went  back  to  oj.  The  shilling  shares  rose  to  lis.  8d. 
before  a  slight  reaction  set  in,  and  the  income  bonds  hardened 
to  955.  In  sympathy  w-ith  this  movement.  Districts  recovered 
};  Meanwhile  the  steam  stocks  dwindle  in  price  day  by  day. 
',The  decHne  in  home  electricity  shares,  started  by  the 
Second  Beading  of  the  Government  Bill,  has  been  arrested, 
but  business  is  very  quiet,  and  there  is  little  doing  in  any  of 
the  leading  shares.  Manufacturing  shares  are  steady.  The 
Eiectric  Construction  report  shows  that  the  profits  for  the 
year  just  ended  w'ere  £68.700.  some  £1.900  better  than  the 
previous  year's  figures.  As  already  noticed  here,  the  dividend 
and  bonus,  making  10  per  cent.,  are  repeated,  and  the  reseiTo 
fund  is  raised  to  £85.000,  with  nearly  £30,000  carried  for- 
ward. English  Electrics  keep  firm  at  28s.  6d.  Edison  Swans 
eased  off  a  shade:  A  new  introduction  to  the  market  is  0.  A. 
Vandervell  shares,  the  company  which  specialises  in  motor- 
car lighting,  and  dealings  began  in  the  £1  ordinary  at 
33s.  9d.,  in  the  shiUing  deferred  at  6s.  6d.  The  former  have 
reacted  to  32s.  6d.  Johnson  &  Phillips  new  ordinary  shares 
were  largely  over-subscribed.  There  is  no  check  at  present 
upon  the  eagemes*  which  the  public  display  in  taking  up 
any  new  issae  that  offers  reasonable  security  and  prospects 
Runaours  continue  to  sport  with  the  probability  of  forth- 
coming amalgamations  in  the  electa-ical  world. 

British  Electric  Tractions  drooped  to  47*.  Brazilian  Trac- 
tiions  shed  2  points  of  their  good  rise.  British  Columbia  Elec- 
tric Railway  issues  have  jumped  up  in  consequence  of  the  2i 
Pffr  cent,  dividend  declared  on  the  preferred  ordinary  stock. 
This  issue  has  risen  2  points  to  46.  and  the  deferred,  which 
wa5  down  to  32  early  in  the  present  month,  is  now  431.  To 
the  investor,  the  5  per  cent,  preference  stock  .=*anding' a*  62^. 


and  paying  8  per  cent,  on  the  money,  may  be  commended  as 
useful  to  mix  with  others  that  yield  less,  for  it  deserves  a 
capital  appreciation  of  several  points.  Montreal  Electric  at 
230  is  5  points  higher.  Gains  of  1  are  shown  by  Canadian 
General  Electric  at  125,  and  ConsoUdafced  Gas  &  Electric  of 
Baltimore  at  114.  while  Electric  Light  of  Cochaliamba  bonil  ■ 
are  2  higher  at  85J.  On  the  other  hand.  Electrical  Dcvcli'|i 
ment  of  Ontario  lives  have  weakened  to  97.J.  The  Mcxiiii 
group  has  made  further  substantial  recovery.  Aigentme 
Trams  are  rather  harder. 

Matconis,  as  already  observed,  proved  somewhat  reaction- 
ary. The  price  rose  Ijroathlcssly  to  6  9/16  on  the  hopes  of 
what  cc'impensalion  fiom  the  Government  next  week  may 
bring  forth,  but  at  this  point  the  sellers  came  along  in  force, 
and  the  price  subsided  to  6i.  which  stiJl  leaves,  of  course,  a 
material  improvement  on  the  month.  Marconi  Marines 
touched  3  0/16  before  easing  off  to  3  7/16,  while  American 
and  Canadian  Marcopi  reacted  to  30s.  6d.  and  16s.  Od.  res- 
pectively. Direct  United  States  Cable  .shares  have  made  a 
good  move  towards  recovering  their  recent  heavy  drop,  and 
at  43  are  15s.  higher.  The  s.s.  Faraday  was  repairing  the 
company's  cable  when  it  picked  up  Mr.  Hawker's  signal. 
The  Eastern  group  is  quiet.  Holders  we  well  satisfied  to 
wait  for  what  some  of  them  regard  a.s  a  certain  increase  in 
dividends,  following  upon  that  lately  declared  by  the  Globe 
Telegraph  &  Trust  Co.     ChiJe  Telephones  have  fallen  7s.  6d. 

Babcock  &  Wilcox  had  been  dull,  but  rallied  to  3J  on  the 
issue  of  the  report.  India-Rubber  shares  are  over  _5s.  higheir. 
Rubber  shares  as  a  whole  are  heavy,  with  a-  few  bright  excep- 
tions. The  new  Vickers  5  per  cent,  tax-free  preference  arc 
being  dealt  in  about  20s.  6d.  Copper  shares  show  a  disposi 
tion  to  improve. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HOHI   EUEOTSIOITT  CoUFAHniS 

Dividend  Price 

. ■ .  May  27,  Yield 

1917.  1918,  1919.     RUeortall,      p.o. 

Brompton  Ordinary 10         8  65  —  iE5  8    18 

Charing  CrosB  Ordinary     ....       4         4  8i  —  6    8    1 

do.       do.       do.       4i  Prel...       4^4^  8J  -  B  18    4 

Chelsea B         8  88  -ft.  4    2    9 

Cityof  London         8         8  llj  44  6  14    6 

do.       do.    Bperoent.  Prel.  ..       6         8  10  —  6    0    0 

County  of  London 7         7  lOJ  —  6  18    8 

do.         do.     6  per  cent,  Pret.       88  10  -H  600 

Kensington  Ordinary          ....        7         8  6}  —  644 

London  Electric       Nil     NU  1|  —  Nil 

do.       do.     6  per  cent.  Pref...       6         6  84  —  7  14  10 

Metropolitan '..        4         6  84  —  800 

do.          4>  per  cent.  Prel.    ..        4J        4i  BJ  —  8  18    6 

St.  James' and  Pall  Mftll  ..        ..       9       10  7i  —  7    0    4 

South  iiondon           6         6  2|  —  768 

South  Metropolitan  Prel 7         7  a0;8  —  6  16    7 

Westminster  Ordinary       ....       9         8  6J  —  8  10    8 

Teleoraihs    aus    TEiArHoms, 

Anglo- Am.  Tel,  Pref 6         8  99  —  BIO 

do.            Del li    88/6  aaj  -  7    8    0 

Chile  Telephone 8         8  7  -g  6  14    4 

Cuba  Sub.  Ord 7         7  11  -J  •6    4    5 

Eastern  Extension 8         8  16g  —  'l  17    fl 

Eastern  Tel.  Ord 8         8  166jxd  +2  »4  16    1 

Globe  Tel.  and  T.  Ord 7         8  16*  —  M  19    3 

do.       do.        Pret 8         6  lOJ  —  5  14    8 

Great  Northern  Tel 23        22  82  —  6  17    6 

Indo-European         13        13  65  —  6  18    2 

Marconi           20        20  6i  —t\  3    5    0 

Oriental  Telephone  Ord 10        15  2|  -.^  6    6    4 

United  B.  Plate  Tel 8         8  7M  +-^  'S    1    0 

West  India  nn.l  Panuma   ..        ..      1/3       1/3  l^J  —  »4    8    4 

Western  T,            i,           ....       8         8  17J  ■^i  »1  12    0 

HoMB   Bails. 

Central  London  Ord.  Assented   ..44  63J  —  680 

Metropolitan 1         IJ  26j  —J  414    4 

do.         Distrloc         ..        ..     NU      Nil  25  +i  Nil 

Underground  Electric  Ordinary..     Nil      Nil  Si  +|  Nil 

do,               do,        "A"        ..      Nil      NU  10/6  +1/8  Nil 

do,              do,       Inoome   ..4         6  95}  +i  *6    3    8 

FORBION     Tbaus,    &c, 

Adelaide  8np,  6  per  cent.  Prel.  ..88  «|  —  6114 

Anglo- Arg.  Trams.  First  Pref.     ..       64      NU  83  -H  — 

do.           do.      2nd  Prel.       ..       —       —  8t  -^J  — 

do.           do.      6  Deb 6         6  fisi  —  7    8    6 

Brazil  Tractions       —       —  62  —2  — 

Bombay  Electric  Pret 6         6  10?  —  6  11    7 

British  Columbia  Eleo,  Rly.  Pice.       5         6  62*  +i  8    14 

do.              do.        Preterred      NU      2}  46J  +2  .".7    6 

do.              do.        Deterred       Nil     NU  43J  +i  Nil 

do.              do.        Deb.      . .       4}       «  62  —  6  17    4 

Mexico  Trams  6  per  cent.  Bonds..      Nu     NU  62J  -1-2  Nil 

do.          6  per  cent.  Bonds..      Nil     NU  53j  +5  Nil 

Mexican  Light  Common  . .        . .      NU     NU  87  —  Nil 

do.            Pref Nil     NU  61  —  Nil 

do.            iBt  Bonds..        ..      NU     NU  70  +B  — 

MANUFAonrsiKS    Companies, 

Baboook  &  WUoox             ....       16       16  Sg  -  3  17    6 

British  Aluminium  Ord 10       10  1«  —  a  18    6 

British  Insulated  Ord 26        laj  2}  -  6  II     1 

British  Westinghouse  Pret.        . .         7J       8  aW  .^  19    P 

Callendera       25       25  10}  6    3    0 

do.       6*  Pref 5         6*  jj  -  6    3  10 

Castner-Kelfiier       36       20  3^  — ^  6    5    0 

Edison-Swan, "  A "            ....       —       —  iS,  —  5  17    0 

do.      do.    5  per  cent,  Deb.    ..         4         6  75f^  —  6  12    8 

Electric  Construction        ....       10       10  lA  —  7  16    0 

Gen;  Eleo.  Prel 6         6J  104  —  6    8  10 

do.       Ord 10       10  aiiS  -J  '4  13    0 

Henley 26       26  21  —  6    6    3 

do,    44Prel 4}       4i  s|  —  6  16    9 

Indla-Rnbber 10       10  174  +i  '6  H    « 

Bleniens  Ord —        10  6W  —  '7    4    0 

Telegraph  Con         20       30  264  —  4  13    6 

-Dlrldendi  paid  free  of  Inoome  Tax. 
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THE  TELEPHONE  SERVICE  OF  LARGE  CITIES,  WITH  SPECIAL  REFERENCE  TO  LONDON. 


3v   E.   A.   LATDLAW,  M.I.E.E.,  and  W.   H.   GRINSTEAD,  A.M.I.E.E. 


[Abstract  of  paper  read  before  the  Institution  oi.'  Electrical   Engineers.) 


The  subscnbei-'s  estimate  of  the  telephone  senice  is  the  only 
real  cxiterion  of  a  satisfactory  seiTice.  The  subsciiber,  too, 
in  including  each  factor  in  his  esrtimate,  unconsciously  weights 
it  according  to  the  way  it  affects  him.  The  authoi-s  do  not 
wish  to  suggest  that  service  observation  is  of  little  value, 
-  but  it  cannot  do  more  than  measure  certain  factors  which 
are  by  no  means  all  that  the  subscribers  understand  by 
"  service." 

Errors  affect,  erven  on  the  best  operated  equipments,  2  to  5 
per  cent,  of  the  local  callb,  and  up  to  9  per  cent,  of  the  junc- 
tion caUs  (Am).  In  addition,  opei-ating  in-egularities  affect 
some  7  to  10  per  cent,  of  the  calls.  Without  changes  in  the 
type  of  equipmejit,  an  improvement  in  these  figures  might  be 
obtained  by  lowering  the  oi^erator'.s  load.  Possible  modifica- 
tions in  equipment  having  for  their  object  the  assistance  of 
the  oi>eratur  may  effect  some  slight  improvement,  but  their 
effect  on  the  accuj-acy  of  the  service  must  be  slight. 

Each  of  these  errors  and  irregularities  arises  from  an  opc}a' 
tor  doing  something  which  she  ought  not  to  have  done. 
Modifications  in  equipment  will  not  remove  this  human  ten- 
dency to  err;  they  can  only  lessen  it.  "Automatic'.'  systems 
«  are  not  subject  to  errors  of  this  nature.  No  considerable  im- 
provement in  the  accuracy  of  the  service,  therefore,  can  be 
expected  from  equipments  of  the  manual  type.  For  improve- 
ment we  must  look  to  the  introduction  of  mechanical  opera- 
tion. 

Concerning  speed,  the  subscriber  is  influenced  far  more 
by  extremes  than  by  average  figures.  The  extreme  delays  are 
in  mariy  cases  due  to  operating  errors.  It  is  the  period  taken 
to  receive  a  reply  which  is  important  from  the  subscriber's 
point  of  view,  and  is  directly  under  control  of  the  adminis- 
tration. An  improvement  is  to  be  looked  for  in  two  respects, 
first  a  shortening  of  the  average  time  taken  to  ring  the 
wanted  subscriber,  and  second,  a  greater  uniformity  in  this 
time. 

Improvement  can  only  be  obtained  at  considerable  expense 
and  by  the  saci'ifice  of  the  advantage  of  the  increased  load 
wtich  alone  would  justify  modifications  to  aid  the  operator. 
The  introduction  of  mechanical  apparatus  for  completing 
junction  calls  would  bring  the  sei-vice  on  all  calls  up  to  the 
level  of  that  shown  for  local  calls.  A  further  improvement 
would  result  from  the  extension  of  mechanical  operation  to 
the  completion- of  both  local  and  junction  calls,  i.e.,  "fall 
automatic"  working. 

The  speed  of  disconnection  is  of  particulao-  interest  to  the 
liusy  subscribers.  On  about  10  per  cent,  of  the  calls,  it  is  neces- 
.vary  for  the  subscriber  to  call  in  the  operator  by  flashing  the 
t,u]>ervisory  signal  to  make  a  further  caU.  Although  5  seconds 
uiay  appear  to  be  a  reasonably  shoii)  time  for  the  disconnec- 
tion, it  dcx's  not  represent  accurately  the  state  of  affairs  as 
vieweil  by  tihe  subscriber.  For  in.stance,  if  the  call  has  been  • 
one  incoming  from  another  exchange,  the  average  time  taken 
to  disconnect  and  free  the  line  becomes  10  seconds. 

Extensive  modifications  of  manual  central  battery  equip- 
ments ha\e  been  proposed  to  provide  instantaneous  disconnec- 
tion. But  it  is  doubtful  whether  it  would  be  justifiable  to 
incur  the  additional  cost  which  would  improve  the  service  in 
this  one  particular  only. 

The  eliminaitiou  of  delays  in  disconnection  and  in  the  estab- 
lishment of  further  connections  is  an  improvement  which  is 
afforded  in  a. high  degree  by  mechanical  operation.  The  full 
benefit  of  this  feature  is  not.  however,  obtained  at  present 
on  some  public  automatic  systems  which  are  so  arranged  that 
the  release  of  both  lines  is  controlled  by  the  caUing  subscriber. 
The  extent  to  which  this  arrangement  detracts  from  the 
full  advantage  of  insUintaneous  disconnection  is,  however, 
quite  small. 

The  standards  of  construction  to  whieh  modern  administra- 
tions are  working  are  such  that  no  .striking  improvements  in 
transmission  are  Likely  to  be  made.  Future  development  is 
more  likely  to  have  its  effect  upon  the  methods  of  attaining 
these  standards  than  in  raising  their  level. 

Two  means  are  available  of  compensating  for  the  trans- 
niLssion  difficulties  due  to  the  use  of  .small  conductors  and 
the  length  of  the  junctions.  The  apphcation  of  loading  in 
large  cities  is  not  easy.  The  increase  of  voltage,  however, 
neems  to  present  advantages  in  every  way.  In  addition  to 
improvements  in  transmission,  the  higher  voltage  affords 
larger  margins  on  the  operating  requu'ements  of  the  relays, 
and  so  reduces  maintenance  expense. 

The  cost,  of  the  increased  amount  of  energy  per  call  taken 
from  the  central  battery,  as  -well  as  any  slight  increase  in 
the  rapital  costs  which  can  be  a.scribed  solely  to  the  increase 
ill  ^■altage.  should  be  more  than  compensated  for  by  the 
transmission    and   maintenance   advantages. 

It  is  inissible  that  one  voltage  could  be  standardised  for 
both  iiiiinual  and  automatic  equipments.  The  benefits  would 
be  considerable  both  to  the  administration  and  to  the  sup- 
pliers of  exchange  plant. 

Operators'  irregularities  included  all  those  which  make  a 
servioe  unsatisfactory  from  the  subscriber's  point  of  view. 
One  of  the  chief  of  these  is  the-  "  number  engaged  "  trouble. 


The  percentage  of  calls  on  which  the  subscriber  receives  this 
report  varies  from  10  per  cent,  over  the  whole  day  on  mode- 
rately busy  exchanges  up  to  nearly  '20  per  cent,  during  the 
busy  hour  on  the  busiest  exchanges.  Another  item  is  the 
"  no  reply"  reiJort,  which  is  given  on  about  '2  per  cent,  of 
the  calls.  Some  2  per  cent,  of  the  incoming  calls  to  a  sub- 
scriber are  cases  in  which  he  is  called  in  error,  and  bad 
operating  at  private  branch  exchanges  affect  another  2  per 
cent,  of  the  calls. 

A  reduction  in  the  number  of  these  irregularities  is  not 
altogether  in  the  hands  of  the  administration.  An  improve- 
ment is  only  to  be  sought  in  reducing  the  length  of  time 
each  line  is  engaged^  particularly  during  the  busy  periods. 
The  holding  time  may  be  reduced  by  reducing  the  time  taken 
to  set  up  the  connection,  by  unproving  the  quickness  of 
answer  on  the  part  of  the  called  subscriber,  and  by  reducing 
the  time  of  disconnection.  There  is  little  hoi>e  of  improve- 
ment in  these  items,  without  a  change  in  the  type  of  equip- 
ment. Automatic  equipment  piomLses  a  considerable  rechic- 
tion  in  the  time  of  engagement.  No  difference  is  made  in 
respect  of  the  decrease  in  the  duration  of  the  conver.sation, 
amounting  in  some  case-s  to  as  much  as  40  per  cent.,  which 
has  been  observed  when  an  exchange  is  converted  from 
manual  to  automatic  working. 

The  irregularities  due  to  subscribers  and  private-branch- 
exchange  operators  fonn  a  class  for  which,  it  may  be  claimed, 
the  administration  is  not  responsible.  But  this  view  cannot 
be  entertained  It  is  the  duty  of  the  administration  to 
niodity  Its  methods  and  -equipment  to  reduce  all  sources  of 
dissatisfaction  to  a  minimmn  as  far  as  this  can  be  done 
economically. 

No  greater  number  of  subscribers'  irregularities  is  to  be 
expected  with  the  full  automatic  svstem  than  with  the 
manual  system,  and  the  total  amount  of  wrong  number 
trouble,  when  that  due  to  the  operators  is  included,  is  likely 
t„    1-    con.siderab!y    less.    The    increa.se    of  wrong    number 
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trouble  with  tbe  amount  of  junction  working  is  noticeable  in 
the  case  of  the  manual  exchanges.  There  wiU  be  no  such 
increase  with  automatic  systems  in  which  the  operation  is 
precisely  similar  for  both  junction  and  local  calls. 

The  authors  have  in  the  foregoing  section  tried  to  consider 
the  matter  from  the  point  of  view  of  the  telephone-using 
public.  Telephone  service  is  a  sei-vice  rendered  to  and  paid 
for  by  the  pubhc,  and  it  is  not  those  who  render  a  service, 
but  those  who  are  served,  whose  opinion  of  the  quality  of 
the  service  must  ultimately  be  accepted. 

Without  a  departure  from  the  types  of  equipment  at  present 
standard,  there  are  two  ix).ssibilities,  namely,  to  improve  the 
operators  and  to  improve  the  equipments;  neither  alternative 
presents  a  hopeful  prospect  of  effecting  improvements  in  the 
service,  especially  when  the  large  increase  to  be  expected  in 
the  complexity  and  size  of  the  telephone  system  is  considered. 
Turning  to  the  possibilities  afforded  by"  newer  methods  of 
operation,  experience  shows  that  mechanical  operation  will 
afford  a  service  of  improved  accuracy  and  speed,  paiticularlv 
m  those  items  which  appeal  to  the  public.  Assuming  80  per 
cent,  junction  working,  the  called  subscribers'  bell  is  rung 
in  an  average  time  of  10  sec.,  as  against  26.2  sec.  on  a  call 
with  manual  service.  98  per  cent,  of  his  connections  are 
completed  to  this  stage  in  30  sec.,  against  C8  sec,  and  he  can 
free  himself  and  establish  a  second  connection  with  no  delay 
whatever.  The  use  of  mechanical  operation  has  also  a  favour- 
able effect  on  the  number  of  irregularities,  particularly  upon 
the  "number  engaged  "  trouble.  Experience  sliows  that  the 
wrong  numbers  called  by  subscribers  with  tie  dial  are  1  i 
per  cent.,  against  1.9  per  cent.  On  svstems  in  large  cities 
the  difference  would  be  even  more  marked.  Cut-offs  and 
double  connections  occur  less  frequently,  and  the  fear  that 
the  subscriber  would  prove  inca.pable  of  handling  the  dial 
correctly  has  proved  groundless. 

There  appears  to  be  therefore  httle  hope  of  effecting  im- 
provements in  the  quality  of  the  service  with  the  existing 
manual  types  of  switching  equipment.  Mecbanical  operation, 
however,   offers  improvements  in   almost  every  item. 

An  ideal  tariff,  from  the  commercial  standpoint,  should  be 
proportioned  to  tbe  expenses  in  every  respect.  This  cost  is 
made  up  of  (i)  costs  individual  to  the  subscriber;  (ii)  costs 
of  setting  up  the  connection ;  and  (iii)  charges  on  the  common 
connecting  plant. 

The  old  "  flat  "  rate  tariff  ignored  the  fact  that  the  service 
given  to  different  subscribers  might  vary  con.siderably  in  the 
cost  of  setting  up  and  in  the  use  made"  of  the  comnion  con- 
necting plant.  The  "message"  and  "  mea.sured  rates"  take 
account  of  this,  and  the  thii'd  item  is  covered  roughly  by 
charging  "junction  fees." 

The  only  equitable  way  of  allocating  the  expenses  of  the 
conmion  jilant^  is  in  relation  to  the  amount  of  rt  brought  into 
use  and  the  time  of  its  use  for  each  connection. 

The  inoblem  is  much  simplified  by  the  acceptance  of  the 
principle  of  a  "  unit  of  telephone  service "  as  a  basis  for 
the  variable  part  of  the  charge  made  to  the  subscriber.  The 
meter  which  records'  the  units  consumed  is  assumed  to  be  in 
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operation  continuously  during  the  conversation,  and  the  rate 
at  wliKti  tUe  units  are  consuiued  on  any  given  connection 
liiu  be  varifd  according  to  tlie  amount  ol  plant  involved.  A 
bubscnber  would  bo  charged  lor  his  telephone  service  uluiost 
in  the  same  way  as  lor  bis  elettnc  light,  varying  according 
to  the  apparatus  he  brings  into  use. 

This  method  ot  charging  is  scientific  and  fair,  simpler  than 
the  mess;ige  or  measuieU  rate,  and' will  be  reajily  uniler- 
6tood  by  the  public.  It  very  considerably  smipiifies  the 
problem  ot  automatically  registering  special-lee  calls  on 
uicvhauically  operated  systems. 

By  maJimg  arrangements  such  that  the  rate  of  recording 
on  aJl  meters  can  e;isily  be  altered,  differential  rates  for 
different  times  of  the  day  can  easily  be  arranged.  This 
permits  attention  to  be  given  to  the  telephone  load  factor. 
.\ny  improvement  in  the  load  factor  would  have  a  consider- 
able effect  on  the  cost  of  providing  exchange  and  junction 
equipment  for  large  cities.  l'\irtlier,  the  reduced  rates  for 
the  greater  paj-t  of  the  day  would  lead  to  a  much  increased 
Use  of  telephone  communication  and  would  undoubtedly 
appeal  strongly  t«  the  small  user.  The  sub-sciiber  might  be 
afforded  the  protection  of  a  certification  of  the  correctness 
of  his  meter  and  metering  circuit  by  an  indei>eudeut  autho- 
rity. Its  practical  apphcation  of  the  principle  of  the  "tele- 
phone unit  "  is  not  without  its  difficulties,  but  the  investiga- 
tions already  made,  although  ret^irded  by  the  war,  have 
advanced  sufficiently  to  demonstrate  its  practicability. 

Under  the  present  conditions  any  exact  analysis  of  expenses 
is  of  little  value.  What  can  be  examined  with  advantage, 
however,  is  the  general  direction  in  which  each  quantity 
concerned  is  varying,  and  the  probable  effect  of  this  variation. 
The  authors  have  tried  to  consider  what  alterations  in  the 
methods  and  plant  of  the  telephone  service  of  large  cities 
might  be  made  to  enable  the  changed  conditions  to  be  faced. 
They  hnd  that  nearly  every  indication  is  in  favour  of  the 
extensive  apphcation  of  mechanical  operation.  Although  the 
prices  of  automatic  equipment  have  been  .subject  to  the  .same 
rise  as  all  other  manufactured  products,  there  are  possibilities 
of  considerable  reductions,  due  to  improved  design  and  manu- 
facturing methods,  w-hen  the  quantities  to  be  handled  become 
more  reasonable  from  the  manufacturer's  fioint  of  view  than 
they  have   been   in   the  past. 

The  introduction  of  a  full  automatic  sy.stem  would  vei-y 
considerably  reduce  the  administrative  and  operating  charges 
which  form  about  '23  per  cept.  of  the  expenses  iJer  station 
and  show  tendencies  to  increase  out  of  all  bounds  in  the 
future.  Exi>erience  shows  that  it  would  effect  very  httle,  if 
any,  increa.se  in  the  maintenance  costs,  which  foiTQ  another 
2ti  per  cent.  A  reduction  of  rents  and  other  building  charges 
would  res(ult.  The  item  "  interest,"  amounting  to  11  per 
cent.,  would  show  a.  slight  increase,  but  it  must  be  remem- 
bered that  a  large  proportion  of  the  interest  refers  to  the 
line  plant.  Depreciation  (24  per  cent.)  would  tend  to  be 
increased,  assuming  the  same  life  for  automatic  equipments 
as   for  manual. 

To  proceed  in  the  future  with  automatic  equipment  will 
result  in  expenses  lower  than  witli  manual  equipment,  and 
will  afford  relief  from  the  upward  tendencies  of  the  sevei'al 
imi)ortant  items  of  expense.  Certainly,  if  the  change  is  to 
be  made,  there  is  likely  to  be  no  more  favourable  opportunity 
than  the  pi'esent. 

The  question  arises :  to  what  extent  shall  mechanical 
operation  be  applied,  is  the  "semi-automatic"  or  the  "full 
automatic  "  system  to  be  preferred  for  telephone  service  in 
large  cities? 

The  experience  and  records/ot  the  perfoiTnance  of  the  full 
automa-tic  systems  which  have  now  been  working  in  this 
country  for  some  years,  show  that  control  by  the  oi>erator  is 
unnecessary,  except  in  such  sipecial  classes  as  trunk  con- 
nections and  those  from  coin  boxes.  Even  the  latter  could 
be  handled  automatically  if  suitable  methods  of  charging 
for  the  calls  were  adopted.  The  work  of  the  operator  is  very 
considerably  facilitated  by  the  semi-automatic  apparatus,  but 
its  monotony  is  even  greater  than  with  the  manual  system. 

The  additional  capital  cost  of  the  subscribers'  dials  with  the 
automatic  system  is  almost  balanced  by  that  of  the  operators' 
equipment  and  impulse-sending  devices  with  the  semi-auto- 
matic system,  while  the  latter  must  be  debited  with  the 
greater  floor  space  and  j^reater  administrative  and  operating 
charges.  The  speed  of  tne  service  afforded  by  the  full  auto- 
matic system  is  undoubtedly  greater  than  that  on  the  semi- 
automatic. In  cases  where  a  direct  comparison  has  been 
made  to  ascertain  the  subscriber's  attitude  to  the  question, 
the  result  has  shown  a  decided  preference  for  the  "  fuU  auto- 
matic." The  subscriber  is  evidently  quite  willing  to  under- 
take the  dialhng  i-ather  than  await  the  attention  of  an 
operator,  even  with  the  speed  with  which  the  semi-automatic 
apparatus  endows  her. 

There  is  in  the  semi-automatic  system  a  feature  which 
appears  attractive  for  the  transition  period,  na^mely,  that  the 
existing  exchange  names  and  nmnbers  may  be  retained. 
Special  keys  are  provided,  one  for  each  exchange,  the  de- 
p>ression  of  which  causes  the  impulses  directing  the  connec- 
tion to  that  exchange  to  be  sent.  With  an  exten.sive  area, 
the  number  of  these  keys  bec-orces  excessive.  The  present 
difficulties  in  accommodating  and  operating  order-wire  keys 
are  .sufficient  to  condemn  any  proposal  of  this  nature.  This 
difficulty  could  be  avoided  by  adopting  the  automatic  num- 
bering scheme  for  the  semi-automatic  system,  but  this 
eliminates  the.  very  feature  the  attractiveness  of  which  led 
to  discussion  of  the  question.    Even  if  adopted  for  the  early 


stages  of  the  conversion  with  a  view  to  avoiding  numi"  r 
cbaugoa,  tue  changes  would  have  to  be  faced  on  the  J;a<  i 
conversion  to  lull  autouiatic,  and  they  would  then  be  j, 
much  more  serious  matter  on  account  ol  the  largely  increased 
nuiuuer  ot  subscribers. 

Ihe  case  ol  IjOuUon  always  springs  to  mind  as  the  one  in 
which  the  difficulties  ol  conversion  are  more  .serious  than  m 
any  other  city  in  the  world.  I'he  fjondon  teiepiione  aiea  extends 
over  04U  square  miles,  and  in  spite  ot  its  extent  it  is  one 
organic  whole.  The  intercourse  betv\een  each  iKirt  of  it  and 
the  remainder  is  such  that  any  attempt  to  divule  it  into  two 
or  more  distinct  areas  fails  on  account  of  the  impossibility 
of  choosing  a  boundary  across  which  the  amount  of  inter- 
communication could  be  siitisfactorily  handled  by  the  methods 
usuaUy  employed  between  seixirate  areas. 

Allowing  for  increase  in  tne  population  within  the  area, 
and  assuming  a  development  up  to  a  hgure  of  10  lor  the 
inhabitants  i)er  telephone,  the  number  ot  stations  will  ulti- 
mately not  be  far  short  of  one  million,  with  a  corresponding 
number  of  direct  lines  of  7U0,(I0U.  The  average  number  of 
hnes  per  exchange  at  present  is  roughly  2,t)0U.  The  size  of  a. 
manual  exchange  is  limited  by  the  length  of  the  operator's 
aiTu  and  minimum  diameter  practicable  for  the  connecting 
plugs  to  about  10,(XJO  working  lines.  On  the  manual  system, 
therefore,  some  15U  to  200  exchanges  would  be  ultimately 
necessary.  Even  with  the  number  of  exchanges  existing, 
over  70,  the  difficulties  of  junction  working  are  severely  felt 
in  their  effect  both  on  the  service  and  on  the  expenses.  It 
becomes,  indeed,  questionable  whether  a  purely  manual 
system  would  be  capable  of  dealing  satisfactorily  with  the 
ultimate  conditions. 

In  densely  developed  areas  it  will  be  desirable  to  provide 
direct  junctions  between  each  automatic  exchange  and  every 
other  in  order  to  secure  the  shortest  routes  for  the  large 
numbers  of  junctions.  The  junction  arrangements  are  there- 
fore the  same  as  with  the  manual  system,  although  operating 
costs  are  absent  in  the  automatic  system.  Insurance  against 
interruptions  in  service  and  convenience  in  the  organisation 
for  the  maintenance  of  junction  circuits  would  also  tell  in 
favour  of   direct  junctions. 

The  position  of  an  automatic  exchange  is  determined  by 
very  much  the  .same  factors  as  those  operating  with  the 
manual  system,  chiefly  subscriber's  hue  mileage,  and  land 
and  building  costs.  In  the  suburbs,  where  the  telephones 
are  distributed  in  groups  separated  by  comparatively  open 
districts,  the  facdities  afforded  by  the  automatic  system  for 
opening  sub-exchanges,  without  incurring  additional  costs 
for  "B"  operating,  would  lead  to  the  provision  of  more 
exchanges  and  so  would  have  an  influence  on  their  position. 
Where  the  denser  parts  form  an  area  of  elongated  shape  an 
exchange  towards  each  end  might  take  the  place  of  a  single 
exchange  in  the  centre. 

In  densely  developed  Central  London  the  size  of  the  ex- 
change, no  longer  limited  by  the  length  of  the  operator's  arm, 
would  tend  to  increase  in  order  to  secure  the  advantages 
of  the  reduced  cost  per  line  of  large  buildings.  It  would, 
under  the  ultimate  conditions,  be  limited  possibly  only  by 
the  physical  difficulties  of  providing  duct  sjjace  in  the  ap- 
proaches to  the  exchange  building.  The  exchanges  in  the 
suburban  districts  would  therefore  tend  to  be  more  numerous, 
and  those  in  the  central  districts  less  numerous,  than  with 
a  corresponding  manual  system. 

"The  selection  of  the  method  and  time  for  the  change  of  th<' 
subscribt»rs'  numbers  is  one  of  the  .serious  problems  to  be 
faced  in  the  introduction  of  the  full  automatic  system.  Sei- 
ing  how  intimately  it  aft'ects  the  subscribers,  it  calls  for- 
ample  consideration  and  boldness  and  firmness  in  applying 
the  solution  decided  uix)n.  As  a  manual  system  develops  the 
need  for  number  changes  is  always  present.  With  the  full 
automatic  system,  however,  if  a  well-designed  numberiiig 
.scheme  based  on  careful  development  studies  is  applied  at 
the  outset,  the  numbers  then  allotted  need  suffer  little  change 
thereafter. 

The  authors'  proposal  would  be  to  change  at  one  tinie  the 
numbers  of  all  the  sub-scribers  connected  to  exchanges  in  thi' 
"Inner  London"  area-,  i.e.,  within  the  boundaries  of  the 
present  County  of  London.  Each  "  Outer  Ixmdon  "  exchange- 
would  retain  its  present  name  and  numbering  until  it  became 
incorporated  in  the  full  automatic  exchange  sy.stem.  This 
distinction  between  "Inner"  and  "Outer  London  "_ would 
not  appear  unreasonable  to  the  subscribers,  for  the  dividing 
line  is  already  marked. 

The  proposal  to  change  all  "  Inner  London "  exchange 
names  and  numbers  to  the  new  automatic  region  names  and 
numbers  at  one  time  prior  to  the  commencement  of  the  work 
of  converting  the  plant,  has  numerous  advantages.  The 
change  could  be  made  .shortly  after  the  public  announcement 
of  the  decision  to  install  the  automatic  system,  at  a  lime 
when  the  subscribers  would  be  in  a  mood  to  accept  it  wil- 
lingly. It  could  be  made  at  a  date  which  might  be  definitely 
fixed  a  considerable  time  in  advance,  so  that  the  subscribcis 
have  plenty  of  notice.  Further,  there  is  the  very  considerable 
advantage  in  changing  all  the  numbers  at  the  .same  time  that 
each  user  knows  his  corresiX)ndents'  numbers  are  being 
changed.  This  .should  assi.sf  considerably  in  the  reduction  of 
inquiry  ti-affic  after  the  change.  The  earlier  the  change  is 
made  the  less  the  inconvenience  both  to  the  subscribers  and 
the  administration.  A  wholesale  change  not  only  tends  to 
reduce  the  actual  trouble  always  attendant  on  nuniher 
changes,  but  is  likely  to  give  rise  to  less  irritation  and  imagi- 
nary trouble  than  a  succession  of  piecemeal  changes  extending 
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over  eight  to  ten  years.  By  making  a  universal  change  before 
comruenoing  the  conversion,  time  is  given  for  subscribers  to 
become  accustomed  to  the  new  numbei-s  and  one  of  the 
difficulties   attending   exchange   transfers  is   eliminated. 

Only  the  "Inner"  (County  of  London)  area  would  at  first 
form  a  united  automatic  exchange  system.  Any  outlying 
exchanges  converted  would  remain  individual  centres,  re- 
taining theii-  old  name  and,  perhaps  even  to  a  large  extent, 
their  old  numbering,  just  as  Epsom,  which  has  already  been 
converted,  does  at  present.  As  the  network  is  built  outwards 
to  them,  they  could  assume  the  new  numbering  anjl  be  em- 
bodied in  the  main  system. 

The  authors  thmk  that  the  changes  that  have  already  taken 
place  and  are  now  in  progress  among  the  telephone-using 
public  and  in  the  labour  and  manufacturing  worlds,  are  such 
as  to  demand  considerable  advances  in  types  of  plant  and 
methods,  if  improvements  in  the  service  and  provision  against 
increased  expenses  are  to  be  made  in  the  future.  Little  more 
than  the  pre-sent  standard  of  service  is  to  be  expected  from 
manual  switchboards,  and  mechanical  operation  offers  striking 
improvements  in  service  and  a  means  of  reducing  those  items 
of  expense  w;hich  show  the  strongest  tendencies  to  increase. 

.\s  to  the  time  of  the  introduction  of  the  automatic  system, 
the  immediate  future  is  undoubtedly  the  most  favourable, 
offering  an  opportunity  which  will  not  occur  again.  On 
account  of  the  war,  not  only  are  the  amount  of  plant  and 
»Jhe  number  of  subscribers  affected  less  than  they  will  ever 
be  in  the  future,  but  the  depreciation  account  is  in  a  better 
position  to  stand  the  heavy  replacement  charges  than  it  would 
be  in  normal  times. 

An  attempt  has  been  made  to  show  by  a  study  of  the 
London  area  that  there  are  no  fundamental  difficulties  to  be 
expected  in  the  apphcation  of  automatic  systems  to  large 
cities,  either  in  the  ultimate  arrangements  or  during  the 
transition  period. 

The  authors  do  not  wish  it  to  be  thought  that  they  have 
attempted  to  say  in  any  way  how  the  case  of  London  ought 
to  be  treated  They  have  merely  used  it  as  an  example  to 
draw  attention  to,  and  stimulate  discussion  of,  the  effects  on 
the  provision  of  telephone  service  of  the  recent  serious 
changes  in  many  factors. 


Discussion. 

Sir  W.  Slingo  opened  the  discussion  by  congi-atulating  the 
authors  on  the  valuable  addition  they  had  made  to  the  htera- 
ture  on  this  subject.  The  present  pai>er  was  the  second  im- 
portant one  that  had  been  read  before  the  Institution  on  this 
subject.  It  was  only  as  recently  as  19i'2  that  the  first  experi- 
ments with  automatic  exchanges  were  made  in  this  country, 
and  they,  already  had  something  like  14  such  exchanges  at 
work.  He  had  always  anticipated  that  automatic  exchanges 
would  come  during  his  lifetime,  but  he  had  certainly  never 
expected  to  see  them  adopted  during  his  working  career.  In 
his  opinion,  if  the  automatic  system  wa.s  to  be  introduced  in 
any  area,  the  whole  of  that  ai-ea  should  be  converted  at  once, 
and  not  one  part  at  a  time.  If  he  remembered  rightly,  they 
had  in  the  London  telephone  area  something  like  74  ex- 
changes; the  dithculty  of  converting  such  a  number  of  ex- 
changes would  therefore  be  appreciated,  and  should  not'  be 
minimised.  -Another  difficulty  he  foresaw  was  that  of  manu- 
facturing the  necessary  apparatus  that  would  be  required.  In 
this  country  there  were  only  three  firms  that  could  manufac- 
ture the  requisite  equipment  on  a  sufficiently  large  scale,  and 
if  one  out  of  the  three  firms  secured  the  contract  he  did  not 
see  how  it  would  be  able  to  dehver  in  a  reasonable  space  of 
time.  On  the  other  hand,  he  did  not  quite  see  how  they 
would  be  able  to  surmount  the  difficulties  that  would  arise 
if  they  had  several  contractors  working  on  different  parts  of 
the  equipment  at  the  same  time,  as  uniformity  of  equipment 
throughout  London  was  essential.  Referring  to  the  Leeds 
automatic  exchange,  which  had  now  been  in  service  for  12 
months,  Sir  William  admitted  that  he  had  had  grave  mis- 
givings about  it  at  first,  but  it  had,  much  to  everyone's  rehef, 
given  complete  satisfaction.  It  was  a  question  of  tackhng 
the  thing  in  the  right  manner,  and  not  commencing  with 
too  large  a  figure.  Now  that  the  Leeds  five-figure  exchange 
had  proved  itself  satisfactory,  he  did  not  see  any  reason  why 
a  six-figure  exchange  should  not  work,  nor  even  why  the 
system  should  not  be  applied  to  London  with  equally  good 
results.  With  regard  to  costs,  the  capital  cost  of  automatic 
exchanges  was  about  60  per  cent,  greater  than  for  manual 
exchanges,  but  the  annual  costs  were  less  for  the  former  type, 
and  it  became  a  question  of  satisfying  the  purse-holder.  .An- 
other problem  was  that  of  the  shortened  life  of  the  manual 
exchange  when  displaced  in  favour  of  the  automatic,  and  in 
his  opinion  this  cost  should  be  debited  to  the  automatic  ex- 
change. In  conclusion,  he  congratulated  the  authors  on 
having  drawn  such  a  large  gathering  to  hear  their  paper  read. 

Col.  C.  B.  Cl.^v  took  exception  to  certain  remarks  made  by 
the  previous  speaker-  he  (Ool.  Clay)  had  some  3.000  men  at 
work  that  day,  and  he  was  prepared  to  double  that  number 
at  any  tuoe.  The  statement  that  tliere  were  only  three  firms 
in  this  country  that  could  manufacture  the  requisite  equip- 
ment on  a  sufficiently  large  scale  was.  he  thought,  quite  un- 
fair. Turning  to  the  paper  itself,  he  had  not  had  time  to  go 
into  it.  and  wa.s  not,  therefore,  prepared  to  discuss  the  sub- 
ject. He  suggested  that  the  Institution  should  allow  more 
time  for  members  to  digest  the  papers  before  they  came  up 
for  discussion. 


Col.  Sir  A.  M.  Ogilvie,  C.B.,  congratulated  the  authors  on 
the  field  covered  by  the  paper;  he  well  knew  the  amount  of 
work  that  must  have  been  involved.  \A'ith  regard  to  costs, 
he  thought  the  automatic  exchange  had  made  good,  and 
similar  remarks  would  apply  to  the  question  of  increased  effi- 
ciency. Experience  had  .shown  that  the  difficulties  of  the 
five-figure  exchange  were  not  so  great  as  had  commonly  been 
thought.  Concerning  conversion  from  manual  to  the  auto- 
matic system,  he  thought  that  gradual  conversion  would  be 
found  to  be  extremely  difficult,  and  it  would  take  something 
like  12  years  to  complete  in  an  area  like  London,  not  forget- 
ting the  increased  difficulty  and  cost  of  working  the  system 
during  the  period  of  transition.  Nevertheless,  in  about  12 
years'  time  he  thought  the  existing  system  would  have  be- 
come quite  incapable  of  dealing  with  the  traffic,  and  the  prob- 
lems of  conversion  would,  therefore,  sooner  or  later  have  to 
be  faced. 

Mr.  C.  A.  Bakeii's  remark.5  were  chiefly  confined  to  tariffs. 
He  would  like  to  know  whether  the  tendency  was  to  increase 
rather  than  decrease  tariff's.  Of  course,  owing  to  the  war,  it 
w  as  very  difficult  to  say  what  the  costs  should  be  to-day,  but 
in  his  opinion  the  £5  10s.  or  £6  10s.  charged  for  the  installa- 
tion of  a  telephone  in  the  London  area  was  much  too  high. 
The  Post  Office  argued  that  in  the  London  area  each  sub- 
scriber had  a  much  larger  number  than  usual  of  people  with 
whom  he  could  talk,  but  it  could  also  be  argued  that  the 
Post  Office  had  a  much  larger  number  of  subscribers  in  that 
particular  area  than  was  usually  the  case.  Another  point 
that  he  had  noticed  was  that  the  efficiency  of  services  was 
much  higher  in  small  towns  than  in  large  (mes.  Concerning 
the  checking  of  accounts,  the  Post  Office  kept  its  accounts 
hidden  away,  and  no  .subscriber  ever  had  a  chance  of  check- 
ing same.  Perhaps  some  form  of  meter  system,  where  the 
meter  was  on  the  subscriber's  premises,  might  reduce  the 
amount  of  friction  that  occurred  on  this  point  at  the  present 
time,  .\nother  point  of  importance  was  that  of  security 
against  breakdown.  The  Press  had  stated  that  during  the 
recent  snowstorms  something  like  11,000  lines  were  brought 
down.  This  was  really  a  very  bad  state  of  affairs,  and  he 
(Mr.  Baker)  thought  the  Post  Office  might  with  advantage 
use  a  higher  factor  of  safety. 

Mr.  J.  E.  KixGSBURV  s;iid  that  the  Post  Office  and  the 
manufacturers  had  always  succeeded  in  treating  each  other 
fairly  in  the  past,  and  in  his  opinion  the  difficulty  suggested 
by  Sir  W.  Slingo  would  be  found  capable  of  satisfactory  solu- 
tion. 

The  rest  of  the  speakers  dealt  mainly  with  questions  of 
detail.  The  importance  of  the  transition  arrangements  were 
empihasised,  and  it  appeared  that  the  present  cost  of  auto- 
matic equipment  was  much  higher  than  that  of  the  manual 
type.  This,  it  was  considered,  should  be  reduced,  and  the 
conversion  of  the  London  system  w-ould  justify  manufacturing 
methods  having  tiis  object  in  view.  The  question  of  re- 
numbering subscribers  was  discussed  as  one  of  the  greatest 
importance  to  the  public  Suggestions  for  avoiding  or  reduc- 
ing it  were  made,  but  it  appeared  that  code  numbers  or 
letters  indicating  the  exchanges  would  have  to  be  prefixed  to 
sub.scribers'  individual  numbers.  The  average  official  "life" 
of  a  telephone  operator  was  stated  to  be  only  four  years,  so 
that  there  would  be  no  great  displacement  of  operators  by 
the  change. 

The  authors  reserved  tieir  reply  for  insertion  in  the  Journal 
of  the  Institution. 


THE     STILL     ENGINE:     A     NEW 

PRIME     MOVER     OF     HIGH     EFFICIENCY 

AND     BRITISH     ORIGIN. 


By  FE.\NK  E.  D.  ACLAND,  M.Inst.C.E. 


[Abstract  of  paper  read  before  the  Royal  Society  of  .\rts, 
May  -mil,  1919.) 
The  conversion  of  heat  into  useful  work,  with  the  minimum 
of  waste,  depends  on  the  efficiency  of  the  means  employed ; 
that  is  to  say,  it  depends  on  the  lossec  in  the  heat  cyde,  and 
on  the  losses  in  the  mechanism  employed  for  producing  the 
heat  and  converting  it  into  power. 

'  The  efficiency  of  a  heat  engine  is  the  ratio  of  the  heat  con- 
verted into  mechanical  work  to  the  total  amount  of  heat 
which  enters  the  engine."  It  by  no  means  follows  that  an 
engine,  which  thermodynamically  attains  the  highest  indi- 
cated efficiency  in  relation  to  the  ideal,  is  in  practice  the  most 
efficient  for  its  purpose,  or  the  most  economical  in  fuel. 

Efficiency  from  the  user's  point  of  view  is  the  ratio  of  the 
useful  work  to  the  total  heat  in  the  fuel  used. 

Comparing  the  cycle  of  steam  with  that  of  combustion 
engines,  the  latter  lias  two  great  advantages  over  the  former. 
The  fuel  which  imparts  tlie  heat  to  the  working  fluid  is  intro- 
duced directly  into  its  working  cylinder,  and  the  teinperatures 
and  pressures  are  far  above  the  limits  of  those  possible  in  the 
steam  engine  and  boiler. 

The  steam  engine  suffers  from  heavy  heat  losses  in  the 
creation  of  its  heat;  it  is  forced  to  work  at  comparatively  low 
temperatures  and  pressures,  and  with  superheating,  com- 
pounding, and  condensing  added  to  it,  has  arrived  at  a  poiak 
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where  further  efficdency  is  well-nigh  impossible.  The  further 
recovery  of  thermal  loss  in  the  steam  engine,  or  in  the 
mechanism,  is  a  difficult,  if  not  an  almost  impossible,  task. 
In  the  internal-combustion  engine  all  the  losses  at  present 
(existing  are  capable  of  some  recovery,  and  certainly  of  con- 
siderable reduction. 

The  niiiximum  ideql.  efficiency  of  a  heat  engine  is  obtained 
«  here  the  difference  existing  between  the  highest  and  lowe.st 
temperatures  of  the  working  fluid  is  greatest  in  proportion  to 
the  maximum  temperature,  and  here  the  intemal-oombu.stion 
engine,  with  an  initial  temperature  higher  than  the  furnace 
temi>erature  of  the  boiler,  and  even  higher  than  the  melting- 
[Kiint  of  cast  iron,  is  capable  of  re.Tlisinp  better  thermal  condi- 
liiui*  than  any  other  form  of  heat  engine;  but  in  it.s  turn  it 
sutlers  from  two  disiulvantages — it  eject-s  its  working  fluid  at 
a  temperature  t(X)  high  for  ideal  c/juditions.  and'  it  loses  heat 
energy  to  a  regrettable  extent  in  the  cooling  of  its  cylinder. 

The  result  obtained  in  practice  from  the  two  cycles  .sepa- 
liitely,  ba.sed  on  their  best  perfonnances  after  half  a  century 
■  it  intensive  development,  is  that  in  the  steam  engine  there  is 
a  li^ss  of  over  SO  per  cent,  of  the  heat  contained  in  the  fuel, 
and  in  the  combustion  engine  of  60  per  cejit. 

The  recovery  and  efficient  use  of  the  waste  has  been  the 
uiirk  of  many  years  of  patient  research  by  William  Joseph 
Still  and  others  associated  with  him.  and  has  ro.=rulted  in  the 
iiesign  and  construction  of  a  variety  of  engines  which  bear 
out  the  correctness  of  hi.s  principles,  and  point  to  a.  vast  field 
of  further  practical  application. 


employed;  it  makes  use  of  the  recoverable 'heat  which  passes 
through  the  surfaces  of  the  combustion  cylinder,  as  well  a. s 
into  tlie  exhaust  gases,  for  the  evaporation  of  Htcam.  wliich 
st<>am  is  ospanded  in  the  combustion  cylinder  itself  on  <ine 
side  of  the  main  piston,  the  combustion  stroke  acting  on  the 
other  side.  It  increases  the  power  of  the  engine,  and  retluces 
the  consumption  of  the  fuel  per  h.p.  developed. 

Its  primary  object  is  not  to  use  the  waste  heat  for  raising 
steam,  but  first  to  use  it  in  improving  the  thermal  condition.s 
of  the  working  cylinder,  and  so  ensure  the  inaxinmni  effi- 
ciency from  the  fuel  burnt  within  it.  diniiiii.shing,  as  a  con- 
.scquence,  the  heat  lost  in  that  operation.  Since  the  maximiim 
efficiency  is  obtained  by  combustion  of  the  iiiol  in  the  cylin- 
der, and  the  minimum  by  the  evaixtration  ot  the  water  in 
the  steam  generator,  it  is  evident  that  the  larger  the  quantity 
of  st<>a«n  \\hi<-h  can  be  generated  jvr  n.i'.  develoix^d  by  th.- 
combustion  cycle,  the  lower  nmst  he  the  heat  efficiency  of 
the   whole   machine. 

lu  the  Still  engine  (fig.  1)  the  jacket  and  c-ooling  water 
fonn  part  of  the  circulating  .system  of  a  steam  generatoi. 
which  may  be  an  integral  part  of  the  engine,  or  external  Ui 
it.  The  cooling  water  therefore  enters  and  leaves  the  jacket 
at  a  constant  temperature,  regulated  by  the  pressure  of  the 
.steam;  the  cooling  being  effected  by  converting  the  watiT 
into  .steam  .  without  raising  its  temperature.  Kxcluding  th^^ 
radiation  losses,  which  are  kept  low  by  lagging,  all  the  heiit 
which  passes  through  the  walls  is  thus  usefully  recovered  in 
the  water  as  steam.    The  temperature  of  the  cylinder   wall 


Fig.  1.— The  Still  Enoine;  Sf.Ctionai.  l)iuiin\i. 
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The  po,ss-ibi]ity  of  combining  in  one  engine  the  6Ui)exior 
thermal  cycle  at  the  high  temperatures  and  pressures  of  the 
combustion  engine  with  the  low  thermal  cycle  of  steam  to 
deal  with  its  rejected  heat,  and.  in  the  same  engine,  add  the 
superior  working  advantages  of  the  steam  engine,  was  the 
basis  of  his  work. 

The  development  of  the  internal-combustion  engine  has  in- 
cluded many  proposals  and  attempts  to  utilise  the  heat  going 
tti  waste  in  the  exhaust  and  cooling  water;  but  while  in  exist- 
ing engines  some  proportion  of  the  heat  can  be  usefully  re- 
rovered  as  steam  from  the  exhaust  gases,  the  cewling  water 
1  lom  the  jacket  is  of  little  value,  owing  to  its  low  tempera- 
1  uie.  and  the  efficiency  of  the  engine  itself  is  not  augmented. 
If.  however,  the  temperattire  of  the  coohng  water  could  be 
maintained  at  that  of  steam  at  useful  pressure  the  efficiency 
of  the  engine  would  be  improved  and  the  weight  of  steam  be 
usefully  increased. 

It  has  been  inadvisable  during  the  pa^t  four  and  a-balf 
years  to  allow  publication,  but  the  time  has  arrived  "when 
the  principles  of  this  new  development  should  be  available 
for  examination  and  discussion,  and  an  account  be  given  of 
some  of  the  results  achieved.  The  results  already  obtained 
from  engines  which  are  admittedly  experimental  types,  con- 
Btructed  under  disadvantageous  conditions,  are  sufficiently 
remarkable  to  substantiate  their  claim  to  be  of  real  import- 
ance, while  they  give  promise  of  far  wider  appUcation  and 
further  improvement. 

The  Still  engine  is  an  engine  capable  of  using  in  its  main 
[working  cyUnder  any  form  of  liquid  or  gaseous  fuel  hitherto 


is  Uniforni  <y\\^r  the  whole  of  it-;  exterior  surface,  and  the 
heat  lost  to'  the  cooling  ^\■ater  at  "each  fitage  of  the  cycle — 
ct>m'pression,'  combustion,   and  expansion — ^is  diminished. 

During  compression,  owing  to  the  walls  being  at  .steam 
temiRvature,  the  incoming  charge  picks  up  heat,  in.stead  of 
losing  it.  during  the  greater  part  of  the  stroke,  an  advantage 
of  the  greatest,  value  to  the  heavy  oil  types  of  Still  engines, 
where  an  air  charge  is  taken  in'  at  the  full  outstroke.  and 
is  compressed  to  a  pressure  where  its  increased  tenii>'rature 
ensures  the  certain  ignition' and  combustion  of  the  fuel  wlricli 
is  injected  into  it. 

Duiing  combustion  and  expansion,  the  uniform  and  higher 
mean  temperature  of  the  walls  reduces  the  heat  lost  to  the 
jacket  water.  Some  of  the  heat  thus  economised  adds  to  the 
useful  work  on  the  piston,  the  balance  passing  out  in  the 
exhaust  gases  for  recovery. 

To  ensure  the  maintenance,  in  a  practical  and  reliable 
hMtnner,  of  the  temperature-  conditions  which  produce  this 
efficiency  during  the  combustion  cycle,  a  departure  from  the 
design  and  construction  of  the  cylinders  of  noi-mal  internal- 
Combustion  engines  is  imperative;  they  have  hitherto  been 
made  of  cast  iron,  of  a  thickness  sufficient  to  resist  the 
working  and  themial  stresses  thrown  upon  them,  including 
occasional  heavy  loads  caused  by  pre-ignition  of  the  explosive 
charge.  With  these  thick  walls  or  liners,  the  temi^erature 
difference  between  their  iimer  and  outer  surfaces,  which  is 
essential  if  the  surplus  heat'  is  to  be  carried  off,  can  only  be 
obtained  safely  by  the  circulation  of  water  at  low  temperature 
through  the  jacket;  this  is  especially  the  case  in  cylinders  of 
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considerable  diamefyer,   or  capable  of  high  ix)wer  per  swept 
volume. 

The  cylinder  of  a  Still  engine  consists  of  an  inner  liner, 
which  is  approximately  one-third  to  one-fourth  of  the  usual 
thickness;  it  is  ribbed  ext-ornaliv  so  as  to  add  to  its  oonduct- 
in?  surface  and  provide  suitable  passage  for  the  cooling 
water,  and  it  is  reinforced  by  an  outer  hoop  capable  of  with- 
standing the  highe.st  pressures  to  bo  met  with  in  working. 
The  stresses  due.  in  ordinary  pra-ctice,  to  the  cold  water  at 
the  inlet,  and  the  hotter  water  at  the  outlet,  are  suppressed 
in  the  Still  cylinder,  the  cooling  water  being  at  a  controlled 
and   uniform  temperature  throughout   (fig.   3). 

No  failure  of  a  cylinder  of  any  kind  has  occurred,  even 
under  most  severe,  even  abnormal,  test  conditions,  e.g.,  with 
mean  combustion  pressures  of  IW)  lb.  per  square  inch  in  a 
two-stroko  engine,  to  which  wa.s  added  overload  steam  mean 
pressures  of  70  lb.,  i.e.,  a  total  ir.r..p.  per  revohifcion  of  250  lb. 
per  -sfj.  in. 

Ste.am  FROir  Waste  Heat. 

In  gas  and  oil  engines  of  constant-volume  and  constant- 
pressure  types,  the  combined  losses  in  radiation,  cooling 
water,  and  exhaust  gases,  range  between  75  per  cent,  and  65 
per  cent.  The  highe.st  indicated  thermal  efBciencv  claimed 
under  test  conditions  with  a  Diesel  enmne  (Mathot')  300  b.h.p., 
fpur-stroke.  at  three-quart«r  load,  is  47  per  cent.  (3P  per  cent. 
brake  efficiencvl.  If  4  per  cent,  is  allowed  for  radiation.  4f 
per  v'>>nt.  of  the  total  heat  is  available  for  recovery,  and  if 
10  per  cent,  efficiency'  is  assumed  for  the  steam  cycle,  the 
brake  thermal  effieienov  of  an  engine  giving  this  high  result 
would  be  raised  by  10  per  cent,  of  49  =  i.9.  i.e..  36  +  i.9  =  41 
per  cent. :  but  there  is  no  reason  why  the  steam  generated 
and  used  under  the  conditions  of  the  Still  svstem  should  be 
limited  to  so  low  a  figure.  Fifteen  per  cent,  seems  a  more 
reasonable  assumption,  and  even  a  higher  figure  may  be 
anticipated,  in  which  ca."=e  a-  brake  thermal  eflSciency  of  44 
per  cent,   should  be  possible  in  a  complete  installation. 

The  Still  engine  may  be  of  the  constant-vnlume  or  con- 
stant-pressure type,  or  a  combination  of  both ;  its  losses  to 
the  cooling  water  are  not  the  same  as  in  a  normal  engine 
of  either  type,  except  in  so  far  that  thev  vary  with  the  type, 
with  the  cycle,  with  the  efficiency  of  the  combustion  stroke, 
and   with   the  load.       At  normal  and  full  loads,  such  heat 


it  is  admitted  and  whOe  it  is  being  expanded ;  there  is,  there- 
fore, no  loss  from  condensation,  and  the  steam  exhausts  at 
a  slight  superheat  above  the  normal  expansion  temperature, 
a  condition  which  is  unattainable  in  any  form  of  steam  engine 
without  direct  loss  of  energy  (fig.  4).  With  an  early  cut-off, 
it  can  be  expanded  economically  right  out  to  atmospherio 
pressure,  or  below  it.  and  be  either  re-compressed  (Stumpf 
cycle)  or  exhausted  to  condenser.  The  steam,  during  expan- 
sion, forms  an  efficient  means  of  cooling  the  piston. 

The  effect  of  the  steam  in  its  co-operation  with  and  reaction 
on  the  combustion  cycle  has  been  the  subject  of  many  series 
of  exhaustive  testes.  The  engine  used  for  this  research  was  of 
constant-volum^  type,  four-stroke.  It  first  underwent  a 
series  of  tests,  so  as  to  arrive  at  its  "  initial  h.p."  as  an  ex- 
plosion engine.  The  quantity  of  steam  generated  per  "  initial 
B.H.P."  from  the  jacket  alone  averaged  3.2S  lb.  per  b.h.p.- 
hour,  and  from  the  jacket  and  exhaust  together  6  lb.  per 
B.H.P. -hour.  .\  whole  series  of  these  early  trials  was  carried 
out  under  the  supervision  of  Mr.  C.  Vernon  Bovs.  F.R.S. 

The  mean  temperature  of  the  cvlinder  walls  is  higher  than 
in  ordinary  engines;  the  piston  is  cooler,  owing  to  the  ex- 
pansion of  the  steam  behind  it;  the  heat  efiiciency  of  the 
combustion  cycle  is  augmented,  owing  to  the  walls  being  at 
a  higher  and  constant  temperature;  frictional  losses  are  re- 
duced by  the  hiffher  temperature,  and  by  the  .steam  over- 
coming the  inertia  of  the  reciprocating  masses  at  the  lower 
dead_  centre  ;*  the  mechanical  efficiency  of  the  whole  engine 
is  higher  than  that  obtainable  in  a  normal  engine  of  similar 
t\-pe;  the  steani.  expanding  as  it  does  in  a  cylinder  hotter 
than  itself,  gives  an  indicator  diagram  larger  than  that 
theoretically  obtainable  under  ideal  conditions  in  an  ordinary 
steam  engine ;  29  per  cent,  of  additional  B.H.P.  is  added  to 
the  .shaft  of  the  engine,  without  increase  in  the  fuel  con- 
sumption (steam  not  condensed) ;  40  per  cent,  is  added  with 
condenser  used  (air  ptrmp  separatelv  djiven) :  the  t.h.p. 
due  to  steam  appears  as  b.h.p.  added  to  the  shaft,  all  the 
mechanical  losses  having  already  been  accounted  for"  in 
measuring  the  combustion  b.h.p.  Tlie  avera.<;e  m.e.p.  from  the 
combu-stion  stroke  was  90  lb.  per  sq.  in.  The  steam  eva.po- 
lated  by  the  "  waste  heat  "  gave  14  lb.  per  sq.  in.  m.e.p.  on 
every  return  stroke.  This  is  equivalent  to  90-1-28=118  lb.  per 
sq.  in.  M.E.P.  in  a  normal  four-stroke  engine. 

By  admitting   additional   steam   generated    by    fuel    under 


Fig.  3. — Sections  of  Cylinders  of  the  Still  Engine  and 
Ordin.ary  Gas  Engi.ve. 
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units,  in  a  Still  engine,  as  p;iss  into  the  jacket  water,  which 
is  at  steam  temperature  and  pressure,  are  lessened  and  are 
wholly  recovered  without  loss — radiation  excluded — in  over- 
coming the  latent  heat  of  the  water  and  give  off  their  steam 
in  the  steam  space  in  proportion  to  the  heat  flow  at  those 
loads,  .^t  lower  loads  less  steam  is  produced,  nntil  at  still 
lower  loads  no  s-team  at  all  is  measurable.  In  other  words, 
the  jacket  losses  are  practically  eliminated. 

The  exhaust  gases  take  a  subsidiary,  but  important  part 
m  the  cycle ;  their  usefulness  in  ordinary  combustion  engines, 
in  raising  iteam.  is  limited  to  the  amount  of  heat  recoverable 
between  the  initial  temperature  of  the  exhaust  and  that  Of, 
eay,  50  deg.  F.  above  the  steam  temperature,  after  which 
the  whole  volume  passes  away  to  atmosphere  at  a  stUl  useful 
temperature.  les.s  a  .small  jiercentage  available  for  feed-water 
heating.  But  in  the  StiU  engine,  the  exhaust  gases,  after 
raising  their  quantum  of  steam,  ai'e  employed  in  preheating 
all  the  water  recjuircd  for  the  steani  generated  in  the  jacket 
water  and  in  the  generator.  Trials  at  full  efficiency  over 
long  periods  and  steady  loads,  show-  terminal  stack  tempera- 
tures as  low  as  l.'jO  deg.  F.  The  heat  efficiency  of  the  com- 
l>ined  cycles  is  therefore  exceedingly  good,  with  an  ipitial 
temperature  of  oxer  2.0<T"i  deg.  F.,  and  a  final  exhaust  to 
atmosphere  at  150  deg.  F. 

The  weisht  of  steam  recovered  may  vary  from  a  maximum 
of  about  7  lb.  per  B.H.P.-hour.  developed  by  the  combustion 
oycle  of  a  four-stroke  constant-volume  engine,  at  fnll  load, 
to  a  minimum  at  light  loads  which  is  hardly  measurable. 

The  steam  thus  recovered  is  a  by-product,  is  limited  in 
amount,  and  it?  value  depends  upon  the  efficiency  of  its  em- 
plo^'roeiit.  Thi'  is  carried  out  in  a  logical  manner.  In  place 
of  being  expanded  in  external  auxiliary  engines,  v.-ith  their 
thermal  and  mechanical  losses,  it  is  returned  to  the  com- 
bustion cylinders  of  the  Still  engine,  and  is  expanded  on 
the  opposite  side  of  its  main  piston,  one  stroke  being  per- 
formed by  steam  and  the  other  by  combustion. 

The  piston  and  cyhndei  w-alls.  pre-heated  by  the  cobi«ue- 
tifta  stroke'  are  at  a  higher  tempera.tur«  than  the  steaaB  •w^en 


the  boiler,  the  steam  .m.e.p.  was  raised  to  72  lb.  per  sq.  in.; 
the  total  M.E.P.  was,  therefore,  equal  to  90  -f- 144  =  iS4  lb. 
per  sq.  in.  M.E.P.  in  a  normal  four-stroke  engine. 

The  first  experimental  gas  engine  constructed  was  a  two- 
stroke  engine  capable  of  developing  590  b.h.p.  from  three 
cylinders  at  400  R.P.M..  bore  8  in.  It  was  a  high-speed  engine, 
designed  with  sjjeeial  regard  to  obtaining  data  about  the 
recovery  of  steam  from  waste  heat  f jacket  and  exhaust). 
It  was  first  operated  on  town  gas — 540  b.th.u.,  and  subse- 
quently converted  for  oil  fuel.  Its  efficiency  was  not  high, 
owing  to  its  being  a  two-stroke  engine  with  a  short  stroke, 
but  its  consumption  per  b.h.p.  was  15  cu.  ft.  per  hour  (31.3 
per  cent,  efficiency),  a  very  promising  result. 

With  a.  combustion  indicated  efficiency  of  36  per  cent., 
radiation  4  per  cent.,  boiler  loss  10  per  cent.,  there  remains 
50  per  cent,  for  recovery;  allowing  10  per  cent,  efficiency  for 
the  steam  cycle,  a  gain  of  5  per  cent,  is  assured,  and  the 
total  indicated  efficiency  of  the  engine  wiU  not  be  less  than 
41  per  cent.  If  20  per  cent,  efficiency  is  obtained  from  .the 
steam  cycle,  as  appears  possible,  the  total  indicated  efficiency 
will  be  46  per  cent. 

A  gas  engine  which  can  give  a  brake  thermal  efficiency 
30  per  cent  better  than  its  predecessors,  and  which,  by 
governor  control  alone,  can  meet  any  demand  up  to  and 
over  ICK)  per  cent,  overload.  whUe  maintaining  a  good  effi- 
ciency at  that  increased  output,  cannot  be  neglected. 

Great  improvements  have  lately  been  made  m  gas  pi-o- 
ducers.  some  of  light  weight,  which  answer  automatically  to 
all  variations  of  load.  The  addition  of  a  steam  cycl«  to  gas 
engines  operating  with  these  producers,  will -give  a  means 
n(  manwui'ring  and  starting,  which  will  lit  them  for  servi,-«> 
as  marine  engines  and  locomotives  for  road  or  rail. 

The   Still  heavy  oil  engine  starts  with   the  cylinders  and 

*  In  Prof.  Hopkinson's  trials  the  frictional  loss  at  65  deg. 
F  was  nearly  double  that  wh»n  the  jacket  water  was  at  the 
riTajimum  obtaaaable.  212  deg  F  In  StiU's  trials,  the  jacket 
water  wa,s  at  a  constant  te.mperature  of  320  deg.  F. 
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pistons  pre-heated.  The  air  charge,  from  the  moment  of 
Its  entry  into  the  cylinder,  picks  up  heat  from  the  containing 
walls  and  continues  to  do  so  during  at  least  70  per  cent,  ol 
I  ho  compre.*>ion  stroke,  with  the  result  that  the  tenip<Tature 
i,ccessar\-  ff>r  tirinsJ  with  «'itainty  the  first  injeettnl  charge 
111  fuel  is  rtsiched  with  a  compression  pressure  50  per  cent. 
Ie^«>  tlian  that  required  in  a  Diesel  engine. 

A  Still  heavy-oil  engine  can  be  designed  for  constant  pres- 
.-urc  oi-  constant  volume,  or  both  can  be  employed  in  the 
.■-jiine  engine  by  correct  timing  of  the  fuel  injection.  .It 
dauns  for  it.s  combustion  cycle  an  elhciency  higher  than  that 
(il  the  Diesel,  less  weight  and  space  per  h.p.,  and  for  its 
rumbined  cycle  an  efficiency  not  less  than  '20  per  cent,  higher 
I  hail  any  prime  mover  whioh  uses  fuel  as  its  source  of  heat. 

The  tii'st  engine  designed  for  the  use  of  heavy  oil  was  of 
the  opix)sed-piston  type,  16  in.  diameter,  32  in.  total  stroke, 
IriO  K.i'.M.,  tie  combustion  taking  place  between  the  pistons 
with  the  steam  generated  by  the  jacket  water  and  exhaust 
ga.-ies  expanded  at  the  back  of  both  pistons  (the  steam  passed 
from  the  auxiliary  boiler  through  H.P.  and  I. P.  cylinders  and 
tinally  to  the  Still  engine  as  an  l.p.  cylinder,  and  thence  to 
the  condenser). 

The  steam  h.p.  and  i.p.  cylinder  was  connected  to  a  pro- 
longation of  the  main  shaft  at  90  deg.  to  the  main  crank: 
all  auxiliaries  were  separately  driven,  thermo-couples  were 
connected  to  all  important  points  in  the  plant  between  the 
lombiistion  .space  and  base  of  stack.  The  oil  was  injected 
by  blast  air,  scavenge  by  a  fan,  pressures  from  .5  to  1  lb.  per 
»\.  in.  It  was  fitted  with  a  brake  and  fly-yheel  of  4i  tons 
weight ;  from  full  power  (300  b.h.p.  at  160  revolutions)  it  will 
reverse  by  a  single  lever  from  ahea<l  to  astern  in  ten  to 
twelve  seconds. 

The  fact  that  these  engines  are  capable  of  running  under 
.--team  alone,  and  under  constant  temperature  conditions, 
gives  a  facility  and  security  in  carrying  out  preliminary  tests 
and  subsequent  accurate  resea,rch  which  is  not  passessed  by 
any  other  combustion  engine.  All  mechanical  adjustiiients, 
valve  setting,  degree  of  compression,  temperatures,  and  so 
on.  can  be  e.stablished  at  all  speeds  before  any  fuel  is  injected 
into  the  main   cylinder. 

The  dimensions  of  the  cylinder  were  :  Bore,  13^  in. ;  stroke, 
±2  in.:  two-stroke  cycle,  opposed  pistons:  steam  .side  as  for 
i,.r.  cylinder.  It  fonns  the  basis  of  a  six-cylinder  .set,  two 
of  them  using  H.P.  steam,  whici  is  compounded  into  the 
oth-'r  four  as  l.p. 

The  combustion  takes  place  between  the  pistons,  the 
.-■tf-ani  acting  on  the  return  stroke  at  the  back  of  both  pistons. 
.\rter  a  series  of  preliminary  tests  under  steam  alone,  in 
which  data  were  obtained  for  the  various  mechanical  adjust- 
iiients, the  .scavenge,  compression  pressures,  and  tempeira- 
tuies,  at  various  speeds,  oil  was  injected  for  the  first  time. 
The    engine    fired    its    first    charge   without  hesitation,    and 


completed  a  series  of  tests  of  over  two  hours'  continuous 
running,  without  adjustment,  giving  an  output  by  gradually 
increasiug  the  weight  of  oil  admitted  of  ItiO,  150,  300,  &c.. 
up  to  -KK)  i.H.i'.,  at  a  maximum  speed  of  380  h.p.m.,  for  which 
she   was  designed. 

This  unit  has  been  subjected  to  many  long  and  varied  tests 
by  representatives  of  various  Governments,  as  well  as  to 
constant  research  w(»rk  under  severe  conditions.  Its  best 
consumption  of  fuel  (.-Vdmiralty  shale  oil)  has  been  as  low  a.s 
0.30'2  lb.  per  b.h.p.  (scavenge  pump  not  included),  over  a 
test  of  one  hour's  duration  under  normal  waste-heat  condi- 
tions. It  developed  330  k.h.p.  for  six  hours  at  360  r.p.m.  (a 
single  cylinder)  under  waste-heat  conditions.  It  will  de- 
velop 400  B.H.P.  continuously  with  added  steam,  and  has 
developed  540  b.h.p.  at  380  revolutions  over  short  periods. 
(Combustion  m.e.p.  r28.'2  lb.,  steam  m.e.p.  57.9  lb.,  total 
M.E.p.  186.6  lb.)  The  thermal  brake  efficiency  from  below 
(|uarter-load  to  full  power  is  maintained  at  approximately 
40  per  cent,  over  the  whole  range. 

With  added  steam  froin  the  boiler,  5,000  b.h.p.  would  be 
obtained  from  two  six-cylinder  sets,  with  a  weight  of  about 
70  tons,  including  all  auxiharies  and  water,  and  extreme 
overloads  up  to  6,(X)0  B.h.p.  could   be  obtained. 

The  application  of  the  Still  system  to  commercial  marine 
work  is  being  developed  in  this  country  and  abroad ;  the 
two-stroke  single-piston  type,  in  powers  of  100  h.p.  per 
cylinder  and  400  h.p.  per  cylinder,  having  been  adopted. 

Engines  of  this  type  at  130  r.p.m.,  with  a  cylinder  22  in. 
diameter  by  36  in.  stroke,  giving  4,'200  s.h.p.  on  two  shafts, 
with  all  auxiharies  and  water,  would  weigh  about  600  tons. 
\  geared-turbine  plant  in  a  sunilar  .ship  would  weigh  20  per 
cent,  more,  and  would  consume  approximately  2,000  tons 
more  fuel  for  a  double  journey  lasting  1,000  hours. 

The  succe,-is  already  achieved  has  led  to  a  careful  study 
into   the   application   of   this   system    to   locomotive   work. 

A  StUl  engine  designed  for  locomotive  work  would  be 
capable  of  giving  an  efficiency  at  the  rails  of  30  per  cent, 
over  90  per  cent,  of  its  running  time — six  times  as  good  as 
the  present  lo<_'omotive :  while  during  the  accelerating  period 
its  efficiency  would  be  at  least  15  per  cent.,  or  three  times 
as  good.  In  .siiiTDounting  long  inclines  with  heavy  loads. 
the  engine  would  be  capable  of  developing  about  four  times 
the  jx)wer  which  it  develops  at  its  most  efficient  or  normal 
running  load. 

That  a  two-stroke,  high-speed  engine  of  an  early  type, 
not  designed  specially  for  efficiency,  should  already  have 
reached  an  actual  indicated  efficiency  of  47  per  cent.,  that 
is  to  say,  an  efficiency  ratio  of  70  per  cent.,  warrants  the 
assurance  that  still  higher  efficiencies  will  be  obtained  in 
later  designs,  where  full  advantage  is  taken  of  lessons  already 
learned  with  regard  to  clearances,  compounding,  and  so  on, 
which  are  being  embodied  in  designs  now  under  construction. 


Exports  and  Imports  of  Dectrical  Goods  during  January,  February,  March,  and  April,  1919. 


Tfik  official  returns  of  electrical  imports  and  exports  for  the 
months  of  January,  rebruarv,  March,  and  April,  101!l,  which  we 
publish  below,  show  aa  regrards  exports,  an  increase  of  £5:^5,734 
over  the  four  preceding  months,  and  an  increase  of  £705,172 
over  the  first  four  months  of  1918.     The  figures  are  as  follows  : — 

1918. 
Jan.       ...     £2-2.S..58.5 
Feb.       ...       255,064 
Mar.       ...       174.482 
April      ...        25.5,771 


1918. 


1919. 


S«pt. 
Oct. 
Nov. 
Dec. 


£280,438 
263,501 
229.0^1 

307,370 


Jan. 
Feb. 
Mar. 
April 


£390,210 
326,658 

420,452 
478.754 


£910,902  £1,080,340  £1,616,074 

All  the  items,  except  carbons,  show  increases  in  values  as  com- 
pared with  the  last  four  months,  the  principal  improvements 
occurrinfT  in  electrical  goods  amounting  to  £189  000;  insulated 
wire,  £144,000;  batteries,  £124,000;  and  electrical  machinery, 
£48,000. 

The  electrical  imports  for  the  first  four  months  of  the  year  were  : 
-January.  £97,292;  February.  £178.384;  March,  £16.?.269  ; 
April,  £196,634  ;  as  compared  with  September,  £124,233  ;  October, 


£143,902;  November,  £124,077  ;  December,  £85,416  i  an  increase 
of  £157,000  for  the  four  months,  and  an  increase  of  £:H7,000  over 
the  first  four  months  of  1918.  The  figures  for  telegraphic  and 
telephonic  imports  for  the  four  months  of  1919  under  review,  show 
an  increase  of  £72,000.  while  considerable  increases  appear  in  the 
items  for  electrical  goods  and  machinery.  The  re-exports  of 
foreign  and  overseas  electrical  material  show  a  slight  increase,  the 
totals  being — January,  £5,115  ;  February,  £11,255  ;  March, 
£8,108  ;  April,  £6,095  ;  as  compared  with  September,  £6,3.S0  ; 
October,  £6,196;  November,  £10,092;  December,  £1,332. 

Total  number  of  electric  plow  lamps  exported,  imported  and  re- 
exported, for  the  past  four  months  : — 


Exports. 


Jan. 

Feb 

March  ... 
April     ... 
Total  for  four 
months,  1919  . 


Imports. 
No. 
524,130 
419  685 
277,844 
589,254 


1,810,913 


Re-exports. 


No. 


Jan.  .. 
Feb.  . 
March. 
April  . 


1,700 

48 

3,209 

2,800 

7,757 


as   compared   with  the  totals  for  the  first  four  months  of  1918 — 
exports,  600,159  ;  imports,  421,668  ;  re-exports,  213,266. 


January. 


February. 


Exports.       Imports.    Re-exports.    Exports.       Imports. 
Electrical  goods ...     87,440         16,106         2,856         69,950         79.755 


Insulated  wire 
Glow  lamps 
-A  re  do.  &  parts 
Batteries  ... 
Meters 
Machinery 
Carbons    ... 


38.7.50 
9,146 
5  355 
.53  067 
17.618 
106,646 
189 


f26 

22.367 

10.914 

6,689 

2.611 

21  277 

2,946 


2?0 


297 
1,456 


Teleg.&telep.mat'l    71,999        13,756 


48.225 
7,997 
2.109 
31,3,30 
10.498 
90,642 
487 


3.580 
20,766 
6,939 
2,479 
3.363 
41,525 
1,649 


Be.exports. 
2,722 
5,174 
19 


65.240         18,328 


2,265 

452 
623 


68,416 
8.965 
1.707 

5:il65 
6.949 

97,317 

98,638 


April. 


Exports.       Imports.  Re-exports.    Exports. 
85,295         36,162         2,916       80,037 


2.850 
35,421 
3,901 
3,876 
4,438 
43,476 
2,474 
30.671 


656 
338 


83,988 

7.937 

—  3,930 

50       29,343 

60       25,193 

3,028     115,958 

—  1,784 

1,060     130,584 


Imports.  Re-exp'ts. 
33,033       2,889 


3.796 
56.004 
3,927 
1.195 
2,497 
64^312 
1,205 
30,665 


1,413 

150 

12 

16 

.50 

1.437 


Totals 


£390,210       £97,292      £5,115    £326,668     £178,384  £11,255    £420,452    £163,269     £8,108  £478,754  £196,634    £6,095 
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DEVELOPMENT     OF     THE     RIVER     DEE. 

A  KBPORT  by  Mr.  S.  B.  Britton,  city  electrical  engineer, 
Chester,  upon  the  practicability  of  developing  the  -water 
ix>wer  of  the  river  Dee  (North  Wales)  for  the  generation  of 
electricity  ^for  agricultural  purposes  and  rural  industries  ■n'as 
submitted  to  the  Board  of  Agriculture  and  Fisheries  last 
month,  and  is  now  under  consideration. 

InsestigatioDS  of  the  river  Dee  for  the  utilisation  of  water 
power  at  the  Chester  weir  commenced  in  1911,  and  for  the 
purpose  of  this  report  in  August,  1917.  The  report  is  dated 
April,  1919.  The  Dee  from  Bala  lake  to  Chester  weir  has 
a  total  length  of  76  miles,  and  there  are  five  principal  named 
tributaries.  The  area  of  the  catchment  draining  at  Chester 
weir  is  675  sq.  miles,  and  the  upper  hilly  parts  of  the  basin 
consist  generally  of  non-permeable  strata-;  the  rain  water 
runs  quickly  off  the  sloping  ground  into  the  water  courses 
feeding  the  main  river.  The  rainfall  in  the  basin  varies  con- 
siderably in  different  localities;  the  average  yearly  rainfall 
being  44  in.  A  rough  estimate  of  tie  population  of  the  area 
within  the  influence  of  the  scheme  would  be  rather  less  than 
60.000  inhabitants. 

The  gradient  of  the  river  faUs  between  Bala  lake  and 
Chester  weir  524  feet!  On  the  portion  of  the  river  under 
consideration,  namely.  Llangollen  to  Chester,  the  fall  is  220 
feet.  Of  this.  178  ft.  is  on  15  miles  of  river  between  Llan- 
gollen and  Erbistock,  and  from  Erbistock  to  Chester  42  ft. 
on  .32  miles.  Records  indicate  that  the  gradient  and  cross 
section  of  the  river  from  Llangollen  to  Erbistock  are  such 
as  will  accommodate  the  maximum  flow  after  heavy  rainfall, 
and  with  the  exception  of  a  few  small  areas  inundation  does 
not  occur  to  an  important  extent  above  Erbi.stock.  Prom 
Erbistock  to  Chester  the  conditions  are  less  favourable,  and 
inundation  is  liable  to  occur  for  short  periods  over  compara- 
tiveW  large  areas. 

There  is  abundant  evidence  that  the  neglected  st-ate  of  the 
river  causes  it  in  times  of  flood  to  rise  to  a  higher  level.  The 
discharge  of  the  Dee  would  be  substantially  improved  by  the 
removal  of  obstacles.  The  .succession  of  bends  between 
Bangor  and  Farndon  have  great  influence  on  the  discharge 
and  inundation.  From  an  engineering  point  of  view  it  does 
not  api>ear  difficult  to  devise  works  to  increase  the  discharge 
in  this  particular  locality.  _  A  model  representing  19  miles  of 
river  was  experimented  with  and  indicated  that  straaghtening 
would  cut  off  ten  miles  of  river,  and  shorten  it  75  miles 
through  the  district  liable  to  flood.  The  effect  of  straighten- 
ing would  increase  the  gradient  from  0.8  to  1.6  ft-  per  mile, 
the  discharge  capacity  approximately  85  per  cent.,  and  re- 
duce the  period  of  flooding  by  about  .50  per  cent,  over  ap- 
proximately 3,000  acres  of  agricultural  land.  The  cost  of 
straightening,  including  cnntrnlling  works  at  Chester,  is 
estimated  at  f  230.000.  ^^'hether  the  river  is  _  or  is  not 
straightened,  a  considerable  benefit  would  be  gained  bv  pro- 
viding additional  means  to  let  out  flood  water  at  the  Chester 
.  weir.  The  Chester  Corporation  has  under  consideration  a 
further  development  of  the  water  jx^wer  of  the  Chester  weir. 
and  this  would  be  a  favourable  opportunity  of  carrying  out 
a  scheme  for  the  twofold  purpose. 

As  soon  as  the  demand  during  periods  of  low  river  flo-n' 
exceeds  the  water  power  .available,  then  impounding  should 
be  taken  in  hand.  Tt  appears  probable  that  the  Icvrl  of  lake 
Bala  could  be  raised  4  or  5  ft.  without  material  detriment 
to  the  suiToundings.  The  area  of  lake  Rala  is  1.9  sq.  miles. 
Every  foot  which  the  present  level  can  be  raised  would  pro- 
vide storage  for  .53  million  cu.  ft.  of  water.  The  Birkenhead 
Corporation  water  .supply  reservoirs  will  have  an  area  of 
1.23  sq.  miles,  and  each  foot  that  the  level  can  be  rai-sed 
would  give  34  million  cu.  ft.  additional  storage.  The  fall 
between  Tilangollen  and  Erbi.stock  does  not  offer  natural 
facilities  for  the  development  of  both  navigTtion  and  nower. 
The  fall  between  Erbistock.  or  Bangor-on-Dee  and  Chester. 
however,  offers  a  more  favourable  pronosition  for  navigation 
Th"  strata  and  natural  formation  of  the  bed  and  banks  of 
the  Dee,  and  the  contour  of  ndiacent  lands,  offer  suit-able 
sites,  free  from  ensineering  difficulties,  upon  which  to  con- 
struct weirs  and  power  houses,  with  every  prospect  of  carry- 
inf  out  the  wor-k  at  moderate  cost  and  in  a  reasonable  time. 
From  _Tlnn"ollen  to  Erbistock  the  stntions  could  economi- 
cnllv  utilise  the  run-off  watpr  for  275  davs  per  annum  :  and 
from  Erbistock  to  Chester  235  davs  ner  annum ;  in  the  former 
ca^se  there  would  be  90  divs  and  in  th"  latter  130  day  rver 
annum  when  tb"  run-off  -^ater  would  exceed  tbit  wb'Vb 
could  be  n=od.  Tt  arnenrs  that  the  water  power  of  the  Dee 
between  Ches+or  and  Tjlangollon  can  be  most  economicallv 
hame==ed  by  *-be  "rm^fi'on  of  16  ttcVs  and  hydroelctric  ''r- 
ctall-'t'ons.  'Hie  heicrhts  of  tb"  weir=:  -^ould  vary  from  7.5 
to  37  ft.,  vitb  an  averacre  heiuht  of  12  ft.  The  ipnroximate 
nower  ^vaila^ile  'v*^  vear  at  each  station  won'd  v^rv  from 
1.808,7,';0  *o  11  Rn^.fifiO  units,  ^n  average  of  3.737..3.56.  or  a 
-  total  of  ,'9  797  810  unit<^.  based  on  a  '-ontlnuous  nse  of  the 
nowp'-  for  '?4  bonrf;  each  da  v.  the  utilisation  of  the  flow  of 
. »  the  rVpr  for  eiijbf  mon+hs  per  ar-num  ind  a  nortion  of  the 
flow  for  flip  remaining  four  months,  Tb^  averafTe  ar"^**eTate 
moTitblv  riflma-nd  -^hich  the  scheme  would  meet  would  vary 
from  1  fi-?7  *o  10  fi-'>ri  KW.-bo-urs.  or  an  Tvorage  of  6  .805  KW  - 
hoiT-o  based  or,  ^hp  u'='*  of  turbine^  of  th'^  spmp  sire  '*•  a-T 
s'-ntions  exr-ent  one,  +h!'+  bei'ncr  ■<^he-e  tb"  b'Vbest  fnll  of 
3?  ft.  •=  ci'trrtec^od,  T)-  J^  pronoc-^d  +hnt  15  of  t^bo  .stations 
bo  ennlnped  with  turbines  canable  of  passincr  30.000  ru.  ft. 
of  water  per  minute   when   operating  at   I   gate  opening  on 


a  fall  of  7  ft.  This  would  make  it  possible  for  the  whole  of 
the  apparatus  to  be  made  in  this  country,  reduce  spare  parta 
to  a  minimum,  and  result  in  placing  on  the  market  a  British- 
made  turbine  of  type  and  size  suitable  for  the  development 
of  low-fall  water  power  on  other  suitable  rivers. 

For  agricultural  purpo.ses  50  million  units  per  annum  would 
fei-ve  thjs  requirements  of  about  800  sq.  miles,  equivalent  to 
a  belt  of  la-nd  15  miles  wide  on  each  side  of  the  river  from 
Llangollen  to  Chester.  Other  interests  near  the  river  de- 
sening  of  a  supply  would  probably-  render  the  scheme  of 
greatest  national  .service  by  restricting  it  to  a-  stiip  of  land 
on  each  side  of  the  river  3  to  5  miles  in  width,  representing 
about  200  sq.  miles.  The  smaller  area-  would  avoid  the  use  of 
lengthy  transmission  lines  and  step-up  transformers. 

There  is  little  doubt  that  the  method  of  development  under 
consideration  could  be  extended  up  to  Bala,  and  to  a  lesser 
extent  along  the  principal  tributaries  of  the  Dee.  Every 
source  of  water  power  in  country  districts  capable  of  de- 
veloping 10  H.p.  and  upwards,  should  have  its  commercial 
value  carefully  investigated  The  financial  success  would 
depend  on  procuring  a  ready  market  for  the  disposal  of  the 
energy  available,  and  its  ultimate  full  use  and  maximum 
success  upon  the  rapidity  with  which  new  industries  are 
inaugurated.  In  promoting  an  undertaking  of  this  character 
it  is  essential  to  organise  an  energetic  business-getting  cam- 
paign. Agriculturists  and  country  folk  shy  at  modern  inno- 
vations and  lack  initiative.  To  break  down  this  want  of 
confidence  the  undertaking  should  be  prepared  to  electrically 
equip  several  good  examples  of  each  of  the  different  indu.s- 
tries  in  the  area  of  supply,  on  the  principle  of  "  no  economy 
no  pay-"  Such  inducements  would  undoubt-edly  be  of  sub- 
stantial benefit  to  all  concerned. 

The  main  transmission  line,  capable  of  transmitting  1,000 
Kw.,  would  cost  £800  per  mile,  that  is  f  48,800,  and  transmis- 
sion lines  fioni  the  power  stations  to  the  main  arterie»s,  27 
miles,  at  £600  per  mile,  would  cost  £16,200,  or  a  total  of 
±'65,000.  The  average  cost  of  the  installations  would  be 
£29.700.  The  cost,  of  cutting  a  tunnel  or  tunnels  capable  of 
conveying  50,000  cu.  ft.  of  water  per  min.  to  installation  No. 
12  is  estimated  at  £60,000,  ma-king  a  total  cost  of  the  16 
installations  and  main  transmis.sion  lines  £600,200.  ~" 

It  is  doubtful  whether  the  whole  of  the  scheme  could  be 
carried  ont  at  once.  To  start  the  scheme,  stations  at  Bangor- 
on-Dee,  Newbridge,  and  Llangollen  appear  to  be  the  most 
suitable.  These  stations  and  24  miles  of  transmission  linea 
would  serve  an  area  of  96  miles.  The  three  stations  would 
generate  10,796,000  B.O.T.  units  per  annum.  The  capital 
cost  of  three  stations  would  be  £106,920:  and  24  miles  of 
tjansmission  line,  £23,040.  or  a  total  of  £129,960.  The  total 
annual  expenditure  would  be  £21.22i!,  or  0,47d,  per  unit. 
.\fter  reducing  the  units  generated  by  20  per  cent,,  there 
would  be  avadlable  for  consumers  8,636,800  units,  which,  at  an 
avera-ge  income  of  1.5d.  per  unit,  would  bring  in  £53,980, 
and  leave  a  credit  balance  of  £32,757  per  annum. 

The  powers  required  to  enable  the  scheme  to  be  carried  out 
and  observations  by  Mr.  A.  0.  \Yilliams,  engineer  to  the 
Dee  Consen-ancy.  are  dealt  with  in  appendices. 


ELECTRICAL     POWER     ENGINEERS' 
I.  ASSOCIATION. 


.    L 


We   have   received   the   following  communications  from   Mr. 
W,  .Arthur  Jones,  general  secretary  of  the  Aseociation  :  — 

Electricity   (Supply)  Bill. 

The  proposals  of  the  Government  in  respect  of  the  Electri- 
city (Supply)  Industry  as  laid  down  in  the  BID  recently 
introduced  are  of  vital  importance  to  the  technical  engineers 
enga-ged  in  that  industrj'. 

-is  the  protective  association  of  staff  engineers  engaged 
in  the  electricity  (power  and  supply)  industry,  the  Electrical 
Power  Engineers'  .Association,  in  conjunction  with  other 
associations,  has  taken  an  active  interest-  in  matters  pertain- 
ing to  this  BUI,  and  the  National  Executive  Council  of  the 
E.P.E.-\.  appreciates  that  its  proiwsals  on  this  matter  have 
received  the  sympathetic  consideration  of  the  promoters  of 
the  Bill.  The  suggestions  of  the  E.P.B.A.  were  of  necessity 
put  forward  aa  ithout  complete  knowledge  of  the  main-  pro- 
posals of  the  Bill,  and  now  that  these  are  available,  some 
amendments  are  desirable. to  meet  the  case  of  the  technical 
engineers. 

Clause  5. — In  clause  5,  provision  is  made  for  representation 
on  the  District  Electricity  Boards.  It  is  desirable  that  a 
definition  of  "labour"  should  he  laid  down,  and  attention 
is  drawn  to  the  Trades  Disputes  .Act,  1906  (Sec.  -5),  and  the 
Munitions  of  War  .\ct.  1906  (Sec.  12),  wherein  "  workmen  " 
are  defined  on  the  widest  basis  of  emploves  including  staff. 
In  the  Electricity  (Supply)  Bill  a  similar  definition  should  be 
ndded  to  clause  41,  or  clause  5  should  be  amended  on  these 
lines. 

Clause  17. — In  clau'=6  17  pro-vision  is  made  for  "compensa- 
tion for  deprivation  of  employment  "  after  District  Electricity 
Boards  have  taken  over  undertakings,  but  no  provision  is 
made  for  the  compenea-tion  of  any  officer  or  se-rvant  who 
suffers  deprivation  of  employment  before  the  District  Elec- 
tricitv  Board  has  taken  over  undertakings,  although  under 
clause  20  two  or  more   of  the  authorised   undertakers  may 
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combine   their    mana^oaient,     with     prolmhle    retluction     of 
starts. 

The  following  letter  has  already  b«en  received  by  a  membeir 
of  the  B.P.E.A..  dat^-d  May  13th,  1919:—        -" 

The  situation  created  by  the  Government  proposals  for 
electricity  supply  has  led  to  a  reconsideration  of  the  Power 
Company's  plans,  and  »  decision  to  do  away  with  the  con- 
fitruction  department.  In  the  circumstances  your  engage- 
ment with  the  company  will  be  terminated  at  the  end  of 
.Tune. 

Further,  the  expression.  "  any  generating  station  or  main 
transmission  line  .  .  .  any  officer  or  servant  who  has  been 
regnlarly  employed  in  or  about  such  station  or  line  "  does 
not  cover  all  officers  or  servants  of  the  distribution  depart- 
ment of  an  undertaking,  unless  the  expression  "  in  or  about  " 
such  station  covers  the  whole  undertaking  to  be  taken  over. 

Clause  36.— In  this  clause,  sec.  4,  of  the  Conspiracy  and 
Protection  of  Property  .\ct.  1875,  h.ns  been  incorporated. 
If  the  right  to  strike  is  to  be  token  away  from  one  section 
of  the  community,  it  is  imperative  that  satisfactory  means 
of  adjusting  differences  and  disputes  should  be  provided  for. 

.'\ttention  is  also  drawn  to  the  f.ict  thnt  staff  officials  do 
not  come  within  the  scope  of  the  Wages  (Tempornry  EegulS- 
tion)  Act,  as  such  officials  are  not  "  workmen  of  a  class  to 
which  a  prescribed  rate  of  wages  is  applicable,"  so  that 
decisions  of  an  agreed  arbitrator  are  not  legally  binding,  and 
ran  be,  and  have  been,  ignored  by  employers. 

It  is  strongly  urged  that  while  it  is  necessary  in  the  public, 
interest  to  retain  the  clause  in  question,  adequate  arrange- 
ments should  be  made  for  the  prompt  discussions  of  any 
disnntes  or  differences  that  may  occur,  and  for  the  decisions 
.arrived  at  to  be.  mafle  bindins  upon  all  parties. 

Snperannuafinn. — Clause  17  has  a  reference  to  the  question 
of  superannuation,  but  it  is  to  lie  regretted  that  the  oppor- 
tunity t-o  deal  with  this  nuestion  on  a  national  basis  has  not 
been  iitilised.  Many  staff  officials,  technical  and  othem-ise. 
in  the  electricity  (supply)  industry  are  nlreadv  participants 
in  superannuation  schemes,  either  national  or  local. 

The  E.P.E.A.  is  of  opinion  thnt  this  matter,  and  also  the 
susgestions  relatinsr  to  compensation,  could  be  met  with  the 
adoption  in  the  Electricitv  (Supply)  Bill  of  such  clauses  of 
sec.  60  of  the  Port  of  London  Act,  1908,  as  are  germane  to 
the  subjects. 

YoRKSHiRF,  Dispute  Settled. 

.At  a  meeting  held  at  T)ewsbury  on  the  17th  inst.,  the 
endneerins  st-afF  of  the  Yorkshire  Electric  Power  Co.  re- 
solved to  hand  in  their  notices  as  a  protest  aaainst  the  curt 
dismis.sal  of  one  of  their  number,  a-  prominent  official  of  the 
E.P.E..A..  and  on  account  of  other  orievances.  including  the 
nnsatisfactorv  payments  made  under  the  E.P.E.A.  Award 
9.081.  and  called  upon  the  National  Executive  Council  of  the 
E.P.E..A.  to  take  immediate  action. 

.\  satisfactorv  replv  not  having  been  received  from  the 
company  in  the  stipulated  time.  74  -members  thereupon 
handed   in   their  notices   to  terminate  their  encasements. 

An  a  result  of  negotiations,  a.  meeting  was  held  on  the 
V'th  inst.  between  representatives  of  the  board  of  directors 
of  the  Yorkshire  Electric  Power  Co..  together  with  the 
entrineer  and  manacer,  when  the  matters  in  dispute  were 
discussed.  The  principal  point  at  is,sue  was  settled,  and  satis- 
factorv as.surances  were  <riven  that  the  other  grievances 
would  be  attended  to  without  delay.  Consequent  upon  the 
atrreement.  all  notices  terminating  engagements  are  to  be 
withdrawn  and  cancelled  by  both  sides. 


The  head  office  of  this  Association  has  now  been  trans- 
ferred to  fi-5-fi6.  Chanoerv  La.ne,  London,  W.C.  2.  (Telephone 
Holbom  4806.) 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   VET   PUBIjISHED.) 
CoaiptWd    eiprefalf    for    thi«   journal    by    Miiibi.    SirroN-JoNls,    O'OiLL    and 
Stiphin>   (luccuson    lo    W.    P     Thompion    k    Co.,   o(    London),    Cbirtered 
PitenI   Agenli,    186,    Higk    Holborn,   London,    W.C.  1. 


11,873.  "Thermionic  detectors  of  electric  oscillations."  J.  A.  Fleming. 
May   12lh. 

11.888.    "  Elflctric  battery  cells."     A-  Spencer.     May   12th. 

11.909.    "  Electric  switches."    A.  H.  F.  Perl.     May  12th. 

11.912.  "  Alternating^:urrent  motors.  Sec"  E.  S.  Cahev  &  C»rev.Gavev 
^VVDICATE.     .May  12th. 

11,916.  "  Means  for  controlling  series  of  electric  motors."  F.  G.  Waf- 
EL'RTON.     May  12th. 

11.919.  "  Electromagnetic  relays  for  control  of  electrical  installations.  &c." 
See.  Avon,  des  Et.iblissements  L.  Bleriot.  May  ^2th.  (France,  August 
■Xih.  1918.)  -^ 

11.920.  "  Electric  contact  devices."  Soc.  Anon,  des  Etablissements  L. 
Bleriot.     May  12th.     (France,  August  37th.  1918.) 

11.921.  "  Electromagnetic  controlling  devices."  Soc.  Anon,  des  Etablisse- 
ments L.  ni.ERlOT.     May  12th.     iFrance.  August  28th,  1918.) 

11,9.^1.  "  .Manufac'urc  of  incandescence  electric  lamps."  F.  H.^rrison 
Mav   13th. 

11.940.  "  Double  combination  magneto  earthing  switch."  R.  G.  Metcalfe 
May   13th.  - 

11.953.  *'  .Assembling  electric  switches  and  accessories."  J.  B.  Tucker  and 
J.  H.  Tlcker  &  Co.     May  ISth. 


.U,967. .  "  Dynamo-electric  machines  "  H.  Knowles.  Mav  13ti 
11,978.'  "  Electric  liquid  'haat?r=  ■  1  K  Gcf^vhill,  H  -F  f" 
^■^  G.  p.  Watson     May  13th. 


12,003.  "  Sparking  plugs."  Soc.  Gekeralb  DES  HuiLES  et  Fournitorb8  | 
iNDLbTKlELLKs  l'UlLo.     May  13lh.     (France,  February  3rd.) 

12.001.  "  Receiving  systems  (or  wireless  telegraphy  and  Iclephonv."  H.  J.I 
Hound.     May   13lh.  1 

..  ..   _.  "     "  res    for    wirele»>s    Iplegr;iphy     and     tMe^] 


telegraphy  and  ielcphon>."     II.   j.  RoundJ 
H.   J.    Round.      May    13lh. 


I<lrgraph> 


clophun. 


"•  w 


barai] 


12,005. 
phony."     H.  J.   Round.     May  fii 

12.006.  "  Apparatus  for  wireless 
M.iy  13lh. 

12.007.  "  Telephone   receivers." 

12.008.  "  Receiving    aerials   lor 
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MISTRUST    AND     TRUST. 

The  Report  of  chc  Committee  appoicted  by  the  Ministry 
of  Reconstrnctidn  in  February,  1918,  to  consider  the 
probable  e.xtension  of  trade  organisations  and  combinations 
and  methods  of  safeguarding  the  public  interest,  states 
that  throughout  the  whole  of  industry  there  exists 
an  increasing  tendency  towards  combination.  In  some 
sections  of  the  Press  this  is  ascribed  to  the  war.  We 
remember  that  a  Government  investigation  was  required 
before  it  was  realised  that  beer  was  usually  consumed 
by  the  half  pint  ;  but  we  do  not  think  there  was  any 
generally-held  idea  that  this  was  a  result  of  the  war, 
though  this  view  would  be  just  as  reasonable  as  the  other. 

The  fact,  is  that  rings,  trusts,  combines,  cartels,  and 
other  means  of  regulating  the  market  have  been  on  the 
increase  for  many  years.  There  was  a  time,  not  so  very 
long  ago,  when  it  was  held  up  as  strong  evidence  of 
German  far-sightedness  and  business  acumen  that  there 
should  be  trade  combinations  in  Germany.  It  is  true  that 
the  existence  of  trusts  in  America  was  proclaimed  as  an 
indication  of  a  serious  overdose  of  original  sin  ;  but 
consistency  is  the  bugbear  of  small  minds. 

There  can  be  no  doubt  that  cut-throat  competition  never 
did  anybody  any  good.  Manufacturers  lost  money,  quality 
had  to  deteriorate,  the  consumer  suffered.  A  vicious  circle 
was  set  up,  and  the  only  way  of  keeping  things  going  was  to 
restrict  competition.  This  has  been  the  line  of  reasoning 
followed  in  numberless  instances,  and  up  to  a  point  there  is 
nothing  wrong  with  it.  It  has  been  pointed  out  over  and 
over  again  that  it  is  a  bad  thing  for  manufacturers  to  fail 
to  make  profits.  The  manufacturer  whose  finances  arc  in  n 
satisfactory  condition  has  more  money  to  devote  to  experi- 
mental research,  and  the  development  of  new  apparatus. 
Syndicated  action  which  has  for  its  object  the  advancement 
of  industry  is  entirely  praiseworthy.  Similar  action  which 
has  for  its  object  the  exploitation  of  the  consumer  is 
entirely  damnable,  in  the  true  sense  of  the  word.  The 
Committee  recommends  that  means  shall  be  established  for 
preventing  the  abuse  of  joint  action. 

To  some  extent  the  remedy  against  exploitation  is  auto- 
matic ;  for  if  prices  are  increased  to  an  unreasonably 
profitable  level  by  the  group  controlling  any  product, 
other  manufacturers  will  arise  and  flourish,  mushroom-like, 
under  the,  protection  thus  afforded. 

The  loose-jointed  co-operation  of  separate  firms  interested 
iu  some  particular  product  is,  however,  a  somewhat  different 
proposition  from  the  huge  consolidations  of  firms  under 
directorates  which,  if  not  identical,  have  many  common 
features,  with  millions  of  capital  behind  them.  These  great 
amalgamations  have  more  opportunity  for,  as  well  as  more 
interest  in,  squeezing  the  last  shilling  out  of  the  market. 
They  present  also  a  far  more  formidable  antagonism  to  com- 
petition. They  can  so  reduce  prices  as  to  make  it  impossible 
for  competitors  to  remain  in  the  business,  and  having 
cleared  the  ground,  they  can  raise  them  as  high,  as  they  like. 
This  kind  of   thing    has    taken  place   in   the   past,   and 
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American  exploits  in  tliis  direction  have  been  made  the 
subject  of  sen.sational  novels.  All  the  profits  remain  in 
the  hands  of  the  one  great  org;anisation.  In  the  looser 
bonds  of  the  trading  association  it  is  nnlikely  that  the 
members  will  unanimously  wish  to  make  prices  unreasonably 
high,  for  it  is  almost  invariably  the  case  that  the  smaller 
tirms  work  at  less  expense  than  the  larger  ;  that  is  to  say, 
they  make  more  profit  out  of  a  given  contract  at  the  same 
price.  The  larger  tirms,  therefore,  will  not  wish  to  make 
prices  such  that  in  the  event  of  one  of  the  smaller  firms 
securing  a  large  contract,  that  smaller  firm  will  be  enabled 
to  make  considerably  more  profit  than  it  would  normally 
be  satisfied  with,  and  so  strengthen  its  financial  position. 
The  smaller  firms,  conscious  of  the  superiority  of  their 
larger  competitors  in  reputation  and  in  selling  organisation, 
will  desire  that  prices  shall  remain  at  a  level  which, 
while  giving  them  a  good  profit,  shall  still  be  a  little 
tight  for  the  firm  operating  at  big  expense.  The  spirit  of 
competition  is  still  alive,  and  tends  to  protect  the  interests 
of  the  buyer. 

It  is  quite  clear  that  a  selling  organisation,  however 
small,  costs  money  to  run,  and  this  money  must  be  found 
out  of  the  profits  on  the  orders  taken.  If  a  firm  is  particu- 
larly unfortunate,  there  may  be  a  considerable  time  in 
which  tenders  are  unsuccessful,  and  the  object  of  most 
trading  associations  seems  to  be  to  provide  a  fund  out  of 
which  tendering  expenses  may  he  met.  It  may  be  safely 
assumed  that  in  all  combinations  now  operating  successfully, 
the  cement  which  holds  them  together  is  the  financial,  or 
pooling,  arrangement  underlying  them.  The  money  may 
be  found  by  fixing  prices  at  a  flat  level,  and  paying  into  a 
pool  a  certain  fixed  sum  per  unit  of  production  sold  :  by 
the  addition  of  a  percentage  to  the  selling  price,  which 
addition  is  paid  into  a  pool  :  by  the  addition  of  a  certain 
definite  lump  sum,  which  is  paid  into  the  pool  by  the  suc-x 
cessful  tenderer,  or  by  other  similar  means,  or  a  combination 
of  more  than  one  of  these  methods.  The  pool  so  provided 
will  probably  be  shared  out  among  all  the  parties  interested, 
each  combination  havings  its  own  particular  method  of 
accomplishing  this  result.  This  much  is  pretty  generally 
known  among  buyers,  and,  as  a  rule,  it  is  not  resented.  If 
the  money  were  not  raised  in  this  way,  it  would  have  to  be 
obtained  by  a  general  rise  in  prices,  for  there  is  no  source, 
except  the  customer,  from  which  the  money  for  paying  these 
necessary  expenses  can  be  drawn. 

From  such  combinations  as  exist  in  the  engineering 
world,  the  customer  has  little  to  apprehend.  A  matter 
which  ought  to  come  within  the  scope  of  the  Committee's 
terras  of  reference  is  the  effect  of  these  associations  and 
amalgamations  on  the  staffs  of  the  concerns  composing 
them.  Free  intercourse  between  a  group  of  men  on  one 
subject  leads  inevitably  to  discussion  of  other  interests 
which  they  have  in  common,  and  we  do  not  think  it  can 
be  truthfully  denied  that  questions  concerning  employment 
havi'  been  talked  over,  and  certain  lines  of  action  from  time 
to  time  agreed  upon. 

It  has  recently  been  stated  by  a  writer  in  a  contemporary 
that  there  is  considerable  difficulty,  amounting  almost  to 
impossibility,  in  the  way  of  the  engineer  who  wishes  to 
transfer  his  energies  from  one  firm  to  another  engaged  in  a 
similar  line  of  manufacture.  This  state  of  things  extends 
beyond  the  industry  in  which  we  are  immediately  interested, 
and  is  entirely  independent  of  such  restrictions  as  leaving 
certificates  and  the  like  temporary  measures  introduced 
during  the  war.  We  have  not  the  slightest  hesitation  in 
giving  it  the  strongest  possible  condemnation. 

Radius  agreements  have  been  proved  to  be  illegal.  The 
restrictions  now  under  consideration  are  on  all  fours  with 
them,  but  it  is  infinitely  more  difficult,  if  not  impossible,  to 
drag  them  into  the  daylight.  The  only  way  of  exterminating 
them  is  by  the  assiduous  cultivation  of  such  a  code  of 
honour  among  the  present  generation  of  engineers  and 
administrative  staffs  as  will  assure  that  when  they  reach  the 
positions  of  high  command,  they  will  not  continue  the 
obnoxious  practices  to  which  so  many  of  them  now  very 
rightly  object. 

This,  then,  is  the  chief  public  danger  we  apprehend  from 
the  combination  of  trading  undertakings.  We  do  not 
believe  that  in  this  country  the  public  will  tamely  submit 
for  ever  to  profiteering  or  exploitation.     The  public  is  very 


well  able  to  take  care  of  itself,  and  combined  action  on  the 
part  of  buyers  would  soon  be  brought  in  to  combat  any- 
thing iniquitous  emanating  from  the  other  side  of  the 
cciunter. 


The 

Koyal  Institute 

u{  Electrical 

Engineers. 


K  KCKNTLT,  commenting  on  the  doings  of 
the  I.E.E.,  we  referred  to  the  scheme  for 
obtaining  a  Royal  Charter  for  the  Insti- 
tution, which  the  President,  Mr.  C.  H. 
Wordingham,  had  foreshadowed  in  his  inaugural  address, 
and  expressed  a  liope  that  he  would  succeed  in  crowning  his 
period  of  office  by  its  accomplishment.  The  outlines  of  the 
scheme  are  now  before  us,  and  will  be  found  elsewhere  in 
this  issue,  forming  part  of  the  President's  address  to  the 
Territorial  Centres  ;  it  is  stated  in  the  Jm/rmil  of  the  I.E.F. 
that  an  opportunity  will  be  afforded  of  discussing  the 
proposals  at  headquarters,  as  well  as  at  all  the  Centres. 

As  reported  in  our  last  issue,  the  President  himself  stated 
that  the  Committee  appointed  by  the  Institution  last  session 
to  consider  the  subject  was  "  talvcn  aback  "  when  he  dis- 
closed to  it  his  views,  and  appealed  to  the  Council  for 
further  instructions  ;  after  studying  the  scheme  we  cannot 
profess  to  be  surprised  at  the  Committee's  action,  for  the 
difference  between  what  the  Committee  expected  to  hear 
and  what  it  presumably  did  hear  was  comparable  to  that 
between  shrapnel  and  high-explosive  shell.  But  what  was 
the  reply  of  the  Council  ? 

The  President  said,  in  his  address,  that  some  of  the  elder 
members  of  the  Institution  thought  that  the  members  wished 
it  to  be  "merely  a  scientific  and  technical  body  for  the  dis- 
cussion of  papers  on  engineering  subjects  "  ;  the  President's 
impression,  on  the  other  hand,  was  that  the  majority  of  the 
members  wanted  something  very  different — not  only  that  it 
should  be  a  scientific  body,  but  also  that  it  should  develop 
the  comm'^rcial  side  of  the  industry. 

The  latter  view  is  the  one  which  we  have  consistently 
supported  ever  since  Dr.  Ferranti  strove  to  wake  up  the 
Institution  ;  and  while  Mr.  Wordingham,  on  occasion,  has 
expressed  a  personal  preference  for  the  former  policy,  he 
has  manifested  a  determination  to  do,  so  far  as  possible, 
what  the  majority  of  members  wish  to  have  done,  and,  in 
view  of  their  being  the  majority,  are  entitled  to  have  done. 
We  congratulate  him  on  the  genuinely  democratic  spirit 
with  which  he  is  inspired,  and  his  readiness  to  examine  all 
sides  of  a  subject  in  search  of  the  truth — not  that  he  may 
conceal  it,  after  the  fashion  of  Herod  and  other  politicians, 
but  that  he  may  cling  to  it  and  translate  it  into  action. 

His  policy,  in  brief,  is  to  carry  out  the  principle  which 
he  has  enunciated — that  no  matter  affecting  the  electrical 
industry  is  outside  the  scope  of  the  Institution's  interest*'. 
How  he  proposes  to  attain  that  object  is  so  ably  and  clearly 
demonstrated  in  that  part  of  his  address  which  relates  to 
the  Royal  Charter  (which  we  reproduce  almost  i?i  eiienso), 
that  we  cannot  do  better  than  recommend  our  readers  to 
study  it  there.  It  will  be  seen  that  co-operation,  or 
collaboration,  is  the  keynote  of  the  scheme.  As  a  prelimi- 
nary necessary  step,  the  President  defines  the  parties  that 
are  able  to  collaborate,  most  of  which  already  exist  in 
essence  ;  it  will  be  noted  that  the  "  Professional  Council  " 
is  the  only  one  of  these  which  is  not  explicitly  based  upon  a 
nuclear  organisation,  but  as  the  functions  assigned  to  it — 
with  one  exception — are  at  present  discharged  by  the 
Council  of  the  Institution,  we  may  take  it  that  that  body 
would  be  the  nucleus  of  the  Professional  Council. 

As  we  have  said,  the  details  of  the  proposed  scheme  are 
given  elsewhere  in  our  pages.  It  will  be  seen  that  it  is  an 
exceedingly  ambitious  proposal,  on  the  broadest  lines.  We 
have  nothing  but  praise  for  it,  and  we  trust  that  the 
President  will  have  the  happiness  of  seeing  it  carried  into 
effect,  though,  of  course,  that  consummation  cannot  be 
attained  during  his  brief  remaining  period  of  office. 


Transition 
Problems. 


In  pre-war  days  the  causes  of  un- 
employment were  the  subject  of  inter- 
minable discussion.  There  is  little  in  the 
diagnosis  of  those  days  to  help  us  in  our  consideration  of 
the  problem  that  confronts  us  now.  The  Hun  brought  about 
the  temporary  disorganisation  of  most  of  our  industries,  and 
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although  it  is  seven  months  since  the  Armistice  was  signed, 
there  has  not  yet  been  time  or  opportunity  for  those 
industries  to  be  completely  rearran^jei  or  re-established  on 
a  Peace  basi.s.  AVe  are  in  the  midst  of  the  transition  period 
— a  period  which  was  e.xpected  to  be,  and  unquestionably  is, 
one  of  extrame  difficulty.  Peace  is  not  yet  signed,  the 
cost  of  li\ing  and  prices  of  material  remain  high,  labour 
continues  to  threaten  and  to  make  ever-increasing  demands 
as  to  wages  and  hours — these  snd  other  similar  factors 
combine  to  cause  feelings  of  uncertainty  and  a  measure  of 
fear.  Industry  cannot  show  enterprise  under  such  con- 
ditions, and .  in  consequence  demobilised  men  cannot  be 
absorbed.  Already  the  higher  cost  of  production  ot  many 
lines  of  manufacture,  due  to  the  heavy  wages  bill  and  other 
causes,  is  driving  work  out  of  the  country.  Foreign  com- 
petitors are  proceeding  energetically  with  their  schemes  for 
supplying  the  British  market,  and  our  own  heavier  burdens, 
in  the  absence  of  increased  efficiency  in  production,  are 
assisting  them  to  gain  their  end  before,  with  hands  free  from 
Peace-making,  the  nation  is  able  to  adoptadefinite  Peace-time 
trade  policy.  Considering  all  that  is  happening,  especially 
the  reports  that  reach  us  from  different  directions  respecting 
the  trade  promotion  efforts  of  Allies  and  enemies  alike,  it  is 
not  surprising  that  the  manufacturers  are  appealing  urgently 
to  the  Government  to  show  their  hand  in  regard  to  economic 
policy.  They  are  not  satisfied  with  the  Government  tem- 
porary import  restriction  measures,  and  they  call  for  definite 
guidance  as  to  what  is  to  be  the  national  trade  policy, 
especially  for  safeguarding  key  industries.  A  statement  is 
promised  soon  after  Peace  is  signed.  In  the  interests  of 
the  men  who  have  returned  from  the  fighting  forces  it  is 
profoundly  to  be  hoped  that  signature  will  not  long  be 
deferred.  Meanwhile,  we  may  direct  readers'  attention  to 
the  statement  by  Sir  Auckland  Geddes,  reported  in  our 
"  Business  Notes "  to-day,  regarding  the  value  of  the 
work  of  the  Consultative  Council  on  Imports  in  promoting 
employment  during  the  transitional  period,  and  respecting 
the  attention  which  "  other  minds  "  had  been  giving  to  the 
.  working  out  of  a  "  permanent "  policy. 

There  is  plenty  of  evidence  accumulating  which  proves 
the  following  facts  beyond  dispute  : — 

Increased  cost,  due  to  higher  wages  and  shorter  hours, 
has,  in  the  absence  of  increased  output,  driven  orders  abroad 
which  should  have  been  executed  by  British  labour.  Mean- 
while, British  workmen  are  unemployed.  Some  men  receive 
high  wages  involving  others  in  unemployment  so  that  they 
earn  no  wages  at  all. 

Due  to  the  same  cause,  British  manufacturers  are 
disinclined  to  launch  out  upon  new  enterprises  either  at 
home  or  abroad. 

Such  disinclination  is  encouraged  by  uncertainty  whether 
the  nation  means  to  do  aaything  to  assist  the  British 
manufacturer  to  give  employment  to  British  workpeople, 
by  preventing  the  British  market  from  being  flooded  with 
American  and  Japanese  manufactures — especially  the  latter 
made  by  very  low-{)riced  labour. 

Subject  to  reasonable  consideration  being  given  to  special 
cases,  women  should  not  be  allowed  to  remain  in  places 
formerly  occupied  by  men  if  men  who  have  fought  for  their 
country  cannot  be  absorbed. 

There  is  abundance  of  work  in  prospect,  and   in   due 

-  course  the  trades  we  represent  should  give  occupation  to 
far  larger  numbers  of  employes,  both  men  and  women,  than 
ever  in  the  past,  but  until  the  transition  period  is  over, 
better  an  unemployed  woman  than  an  unemployed  man  who 
"did  his  bit"  over  there.     Women  can  fill  a  place  in  the 

I ,  engineering  trades  with  marked  adaptability  and  skill ;  that 
is  proved  beyond  dispute,  but  hundreds  of  thousands  who 
did  unskilled  work  during  the  war  would  be'  doing  the  best 
thing  for  themselves  and  for  the  homes  of  England  if  they 

-  returned  to  the  duties  for  which  they  are  by  nature — and 
may  we  add  by  grace?— so  admirably  fitted.  As  their^ 
husbands,  brothers,  and  sons  had  to  submit  to  compulsory'' 
service  in  order  to  defeat  the  enemy,  so  now  it  may  be 
necessary  for  compulsory  idleness  in  respect  of  industry  to 
be  imposed  upon  some  women  if  they  will  not  give  way 
voluntarily. 


the  German 
Wireless  System. 


AorOEDixG  to  a  German  report  from 
The  Future  of  Berlin,  one  of  the  indispensable  con- 
ditions for  the  resumption  of  international 
relations,  particularly  in  an  economic 
respect,  relates  to  the  removal  of  the  restrictions  imposed  by 
Great  Britain  and  her  Allies  on  German  wireless  telegraphy, 
together  with  the  release  of  the  German  submarine  cables. 
This  question  will  probably  be  definitely  settled  in 
connection  with  the  negotiations  at  Versailles.  But  in 
view  of  the  urgency  of  the  matter,  the  Germans  have 
already  entered  upon  negotiations  for  the  resumption  of  the 
international  wireless  service.  The  following  information 
on  the  position  of  affaira  was  recently  supplied  to  a  German 
correspondent  from  competent  quarters  at  the  Post  Office  in 
Berlin. 

The  negotiations  met  with  no  success  at  first.  The 
Germans  addressed  a  request  to  America  asking  for  wireless 
traffic  with  the  United  States  to  be  allowed,  and  for  the 
guiding  lines  for  this  purpose  to  be  stated,  but  America  did 
not  reply.  Then  the  representatives  of  the  American  news- 
papers, assisted  by  the  Trade  Commission  at  present  in 
Germany,  applied  to  the  American  Government,  in  order 
on  their  part  to  support  the  German  application,  but  in 
this  case  also  no  reply  was  received.  "  On  the  other  hand, 
(Germany  has  been  approached  by  private  interests  offering 
to  receive  German  radiograms  regularly  nt  American  private 
stations.  Negotiations  as  to  tliu  possiliiiity  of  such  traffic 
are"  proceeding  at  present,  and  every  prospect  exists  that 
an  agreement  will  be  brought  about." 

The  wireless  service  between  Germany  and  neutral 
countries  was  recently  released  by  England.  Thereupon 
the  German  Government  replied  that  it  could  only  accept 
this  concession  if  the  traffic  could  take  plffte  without 
limitation,  as  previously  to  the  war.  As,  however,  England 
continued  to  insist  on  the  control  of  the  wireless  traffic,  the 
release  which  was  offered  was  declined  by  Germany. 


The  third  Trade  Fair,  which  was  held 

The  Dutch        recently  at  Utrecht,  has  afforded  a  German 
Flectrical  •        ..  ■ 

,    .    .  correspondent  an  occasion  for  expressing 

Industry.  f  .  ,,       -^     .■         r  ^1      i 

an  opinion  on  the  situation  ot  the  elec- 
trical industry  in  Holland,  as  seen  from  the  Teutonic  point 
■  of  view.  Although  the  fairs  are  scarcely  intended  to  enable 
the  Dutch  to  get  a  footing  in  the  export  trade,  they  repre- 
sent, at  all  events,  an  attempt  to  show  that  they  hope  to  be 
able  to  meet  the  requirements  of  the  inland  market  as  far 
as  possible.  The  largest  group  on  exhibition,  the  corres- 
pondent states,  comprised  the  electrical  industry,  iron  and 
other  metals,  and  machinery.  A  very  active  participation  of 
makers  took  place,  and  the  exhibits  showed  that  the  works 
concerned  had  made  considerable  progress  during  the  years 
of  war.  Many  manufactures  which  formerly  were  obtained 
from  Germany  are  now  produced  in  Holland  tolerably  well 
both  in  the  matter  of  price  and  quality.  The  products  in 
question  chiefly  concern  generators  and  motors,  electrical 
apparatus  and  measuring  instruments  for  the  most  varied 
purposes,  marine  turbines,  and  machinery  for  sugar  mills, 
and  installations  of  machinery  up  to  65,000  a.P.  can  also  be 
carried  out.  Whilst  admitting  the  progress  made  by  the 
Dutch  engineering  industry,  the  correspondent  raises  the 
question  whether  the  Dutch  firms  have  proceeded  so 
far  that  their  manufactures  can  be  compared  with  the 
corresponding  German  industry.  The  developments  in 
Germany  have  certainly  been  very  disadvantageous  for 
German' industry  and  export  trade,  the  wages  movement  in 
particular  having  contributed  greatly  towards  reducing 
efficiency.  But,  in  his  opinion,  it  is  not  appropriate  to 
represent  German  industry  as  a  negligible  quautitv,  owing 
to  "the  enormous  technical  progress"  which  has  taken 
place  in  the  electrical  and  machinery  industry  also  during 
the  war.  If  the  Germans  are  not  at  present  what  they  were 
prior  to  the  war,  he  concludes  that  they  are  justified  in 
assuming  that  as  soon  as  normal  conditions  arrive  they  will 
be  able  to  regain  their  productive  capacity,  and,  consequently, 
the  possibility  of  participating  actively  in  export  business. 
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THE     ELECTRICAL     EQUIPMENT    OF     H.M.     FACTORY,    GRETNA. 


By  A.    S.    CROSS,    M.I.E.E. 


(Cii)iihuled  from  paifv  (!22.) 


L'ujhliuij. — Tlic  sUitim  litrhtin<;  is  obtained  from  two 
small  440/220-rolt  \A'estin<rhoiisc  transformers.  The  lamps 
are  connei'ted  from  phase  to  nentral.  and  are  thefcfore 
desiirned  for  125  volts.  The  installation  was  carried  out 
by  Messrs.  Tyler  vV  P'reeman. 

Pirformanrr. — Indicating  steam  pressure  and  temperature 
gauges  are  installed,  while  a  Lea  recorder  permanently 
charts  the  turbine  steam  consumptions,  and  CO,  recorders, 
&c.,  keep  a  continuous  check  on  the  boiler  performances. 
These,  in  addition  to  the  electricity  meters,  allow  of  a 
constant  watch  being  kept  on  the  station  efficiency. 

At  the  average  week-day  load  of  5,000  k\v.  the  coal  con- 
sumption per  Kw.-hour.  including  a  very  light  week-end 
output,  works  out  at  2-3  lb.  The  fuel  used  tested  out  at 
1  l,2iHl  H.TH.l'.,  10  per  cent.  ash.  and  s-4  per  cent,  moistfin' 
tontents.     Fuel  tests  were  taken  three  times  weekly. 

.\s  will  be  seen  from  fig.  2,  p.  (U'.i,  the  load  was  of  a  very 
satisfactory  nature.  Two  ;!,000-KW.  sets  were  normally  kept 
in  operation,  their  weekly  average  steam  consumption,  as 
measured  by  the  Lea  recorder,  being  15'S  lb.  per  Kw.-hour. 
The  power  consumed  by  the  turbine  and  boiler  auxiliaries 
and  lighting  works  out  at  7?s  per  cent,  of  the  total  generated. 

The  average  COj  recorded  was  1 1  per  cent,  at  the  normal 
5,000-Kw.  load,  when  four  boilers  were  in  service. 

The  average  combustible  matter  in  the  ash  was  9-0  ))er 
cent.,  due  to  the  presence  of  riddlings. 

The  power-factor  was  0'7i'.  The  factory  load  consisted 
of  some  700  motors  ranging  from  250  to  0'5  h.p.,  the 
majority  being  below  30  h.p. 

DistribuUou. — The  h.t.  supply  is  fed  to  eight  sub- 
stations, lying  roughly  in  a  line  extending  i\  miles  east  and 
west  of  the  power  house,  over  two  overhead  systems  situated 
150  ft.  apart.  Each  line  is  composed  of  six  conductors,  or 
two  per  phase,  upon  pin  insulators  carried  on  lattice  masts, 
embedded  in  concrete.  The  copper  section  of  the  main 
lines  is  (i  X  0'125  sq.  in.,  the  span  420  ft.,  and  the 
clearance  20  ft.  Special  masts  are  placed  at  angles  and  at 
the  terminals,  where  shackle,  instead  of  pin,  insulators  are 
used.  The  h.t.  overhead  mains  were  supplied  and  fixed  by 
Messrs.  Siemens  Bros.,  of  "Woolwich. 

The  lines  are  led  out  of  the  power  house,  and  into  and 
out  of  the  sub-stations,  through  a  .")0-yard  length  of  cable, 
which  affords  a  measure  cf  protection  against  lightning 
troubles.  An  earth  wire  is  run  above  the  conductors  and 
bonded  to  the  masts,  which  are  earthed  by  special  plates  at 
every  lifth  mast.  The  masts  are  illustrated  on  the  opposite 
page,  together  with  a  guard  span. 

The  H.T.  lines  exceed  20  miles  in  length,  of  which  about 
1  .">  miles  is  protected  on  the  Merz-Hunter  split-conductor 
principle,  with  overload  adjustment  at  the  power  house  end. 
The  rest  is  protected  on  the  core-balance  system,  giving 
quick  trip  on  an  earth  fault,  and  against  overload. 

The  main  line  Merz-Hunter  protection  has  proved  much 
the  more  satisfactory,  for  it  isolates  a  passing  trouble  on  one 
line  without  interrupting  the  supply  over  the  other. 

The  line  and  transformation  losses  averaged  10  per  cent. 

8uh-8talimi  Plant. — Atypical  sub-station  is  one  in  which 
four  500-KW.,  oil-cooled,  Ferranti,  core-type,  (1,600/440- 
volt,  mesh-star  transformers,  &c.,  are  erected.  Tappings 
are  arranged  for  6.300  and  6,000  volts,  and  the  star  point 
of  the  secondary  winding  is  brought  out  to  a  fourth  terminal 
for  earthing  purposes. 

The  transformers  are  mounted  on  rails  placed  upon  con- 
crete foundations,  from  which  they  can  be  run  on  to  a  trolley 
for  overhaul  or  repair. 

All  lifting  is  done  outside  the  buildings ;  in  fact,  the 
design  is  such  as  to  get  reasonable  safety  in  working,  at  the 
lowest  upssilde  cost.  Except  in  the  case  of  the  largest  sub- 
station, natural  di-aught  through  roof  louvres  and  grids  at 
floor  level  gives  all  the  ventilation  needed. 

The  sub-station  switchgear  is  all  of  Messrs.  Reyrolle's 
-tandard  ironclad  draw-out  pattern.  The  h.t.  bars  are  run 
in  solid,  while  the  L.i.  are  air-in5ulat«d.  The  transformer 
units  have  Merz-Price  balance  protection  and  overload  time 


trips,  and  the  l.t.  I'codors  have  overload  trips  with  time 
adjustment. 

The  H.T.  feeders  and  ti-ansformer  .sccondai'ics  have  an 
ammeter  in  circuit,  while  the  i..t.  feeders  are  arranged  with 
ammeter  and  watt-hour  meters,  so  that  each  factory  sub- 
section can  be  charged  for  the  energy  it  consumes.  Tho 
H.T.  and  L.T.  current  is  led  in  and  out  of  the  sub-stations 
through  three-core,  paper-insulated,  lead-covered,  tape- 
armonred-cable,  of  Messrs.  Siemens  Bros.'  manufacture,  the 
trifurcating  boxes  forming  a  part  of  the  Reyrolle  units. 

Disfribidion  (uid  Wiriiif/. — The  i>.T.  distribution  was  all 
at  440  volts  for  power,  but  for  lighting  125  volts  had 
to  be  chosen,  to  conform  to  the  Home  Office  Kules 
governing  installations  in  danger  areas.  Three-phase  2'5  to 
25-K.v.A.  AVestinghouse  mesh-star  transformers,  having  a 
110/220  voltage  ratio,  were  installed  at  suitable  points; 
four  wires  were  led  from  the  transformer  secondaries,  the 
lamps  being  connected  from  phase  wire  to  neutral. 

The  main  440-volt  power  and  lighting  feeders  were  run 
partly  underground  and  partly  overhead  to  suit  the  varying 
circumstances  in  the  different  portions  of  the  factory.  At 
the  Dornock  end  the  whole  area  is  covered  with  a  mass  of 
overhead  and  underground  pipes  connecting  up  the  various 
buildings.  Pipe-lines  are  run  to  carry  water,  compressed 
air,  steam,  acids  and  brine  (for  cooling)  from  one  part  to 
another,  and  these  run  in  all  directions  and  at  all  sorts  of 
levels  ;  there  are  also  roads  and  pathways  that  require 
lighting,  and  main-line  and  light-gauge  railways,  and 
numerous  runways  to  be  considered.  There  was  a  further 
complication  in  that  some  sections  were  required  to  be  run 
in  conjunction  with  one  another,  and  must  therefore  be  on 
one  supply,  whilst  others  must  be  kept  separate,  so  that  the 
consumption  could  be  metered  for  costing  purijoses,  &c. 
As  these  sections  were  not  always  conveniently  situated  to 
suit  this,  it  will  be  obvious  that  the  l.t.  distribution  was 
not  a  simple  matter. 

On  account  of  the  acid  fumes  it  was  decided  to  use 
solid,  and  not  stranded,  copper  for  the  overhead  lines,  and 
0'15  sq.  in.  was  adopted  as  the  largest  that  could  be  con- 
veniently handled,  two.  three,  or  four  such  conductors  being 
run  in  parallel  for  the  heavier  feeders. 

For  the  overhead  lines,  the  pole  work,  &c.,  was  based  on 
Post  Office  standards.  Although  weather  conditions  were 
particularly  severe  along  the  Solway,  it  wa.s  felt  that  it  was 
not  necessary  to  adopt  the  much  hea\ier and  more  expensive 
construction  involved  by  adherence  to  Boai'd  of  Trade 
Regulations.  In  the  end  the  decision  was  fully  justified, 
for  there  has  not  been  a  single  case  of  failure  of  these  lines 
since  they  were  erected.  As  well  over  100  tons  of  copper 
were  erected^. corresponding  to  some  500  miles  of  conductor, 
carried  on  over  3,000  poles,  this  record  would  seem  to 
indicate  that  the  Board  of  Trade  Regulations  are  unneces- 
sarily severe,  particularly  as  a  large  proportion  of  the  lines 
were  erected  and  in  use  during  the  very  severe  winter  and 
spring  of  1915 — 16,  which  did  so  much  damage,  and  which 
were  as  stormy  at  Gretna  as  in  any  part  of  the  country. 

The  conductors  on  the  cross-arms  were  spaced  12  in.  apart, 
and  the  cross-arms  were  15  in.  apart.  Up  to  six  conductors 
were  run  on  one  cross  arm.  All  4  M)- volt  lines  were  fitted 
with  earthed  guard  wires  below  the  lines  on  the  system 
recommended  by  Mr.  A.  P.  Trotter,  Jate  of  the  Board  of 
Trade,  and  every  sixth  pole  was  fitted  with  an  earth  plate 
to  which  the  guard  wires  and  l.t.  transformer  neutrals 
were  connected,  the  middle  wire  of  the  lighting  system 
being  earthed  at  all  points. 

Each  lighting  transformer  was  controlled  by  a  t.p. 
switch-fuse  on  the  primary  side,  and  by  three  s.p.  fuses  and 
a  link  on  the  secondary.  In  the  townships,  and  in  sections 
of  the  factory  where  buildings  were  not  available,  the 
transformers  were  housed  in  small  wood  cabins,  the  upper 
parts  of  which  contained  the  switches.  &c.,  and  were  lined 
with  uralite. 

The  lighting  and  power  wiring  in  the  buildings  was 
carried  out  in  accordance  with  standard  practice,  various 
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Fig.  7. 
Detail  op  Tebminal  Mast. 
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INTEEMEDIATE  MAST. 


Fig.  9. 
Terminal  Mast, 


Fig.  10. 
Insulator. 


Fig.  11.— Guard  Span. 


Flu.  12. — ExTEBioE  OP  Gretna  Power  Station  ;  Coolinq-Pond  on  Rumr, 


654 


THE    ELECTRICAL    REVIEW.       [Voi.  84.   No.  s.ic.-,  jcne  c,  1919. 


systems  of  wiring  lieing  used  to  suit  the  varyiiifr  conditions. 
Many  of  the  buildings  in  the  danger  area  had  to  be  lit 
from  outside,  and  those  inside  mounds,  such  as  the 
magazines,  were  provided  with  special  swinging  fittings  so 
that  these  could  be  swung  away  clear  of  the  buildings  during 
thunderstorms.  External  lighting  had  also  to  be  provided 
for  the  ether  plant  on  account  of  the  explosion  and  fire  risk, 
and  as  these  buildings  were  .")0  or  (JO  ft.  square  with  three 
or  four  storeys  all  fairly  full  of  machinery,  and  other 
apparatus,  the  problem  was  not  an  easy  one  to  solve.  The 
suggestion  of  one  Government  official  (not  in  the  Explosives 
Dejwrtment),  that  each  fitting  should  he  connected  to  a 
special  ventilation  system,  was  not  adopted. 

.Most  of  the  buildintrs  in  the  explosives  area  also  were 
controlled  from  points  (iO  ft.  to  100  ft.  away,  and  connected 
up  by  underground  cables,  no  switch  or  overhead  line  being 
allowed  nearer  than  this.  All  such  buildings  were  wired 
throughout  in  galvanised  tubing  with  watertight  fittings. 

The  acid  buildings  were  wired  with  C.T.S.  cable,  which 
proved  very  satisfactory.  It  stood  the  severe  conditions  in 
the  sulphuric  acid  buildings  without  giving  any  trouble  at 
all,  and  in  the  nitric  acid  buildings  trouble  only  occurred 
in  the  retort  houses  at  places  where  the  rubber  sheathing 
was  in  tension  or  compression — at  bends  or  where  pinched 
in  the  insulators ;  the  results,  however,  were  much  more 
satisfactory  than  those  obtained  in  similar  buildings  else- 
where wired  in  galvanised  tubing  painted  with  acid-resisting 
paint.  The  fittings  in  the  acid  buildings  were  all  provided 
with  the  St.  Helens  Co.'s  acid-proof  ceiling  roses  and 
holders. 

Practically  all  other  parts  of  the  factory  were  wired  in 
tubing,  each  building  or  group  of  buildings  lieing  balanced 
on  the  three  phases  ;  the  lighting  loads  varied  from  20  kw. 
for  the"  Mannheim  sulphuric  acid  plant  down  to  buildings 
requiring  only  one  or  two  lights.  Some  50,000  lamps  in  all 
were  installed. 

The  power  wiring  was  carried  out  wherever  practical 
with  three-core,  rubber-insulated,  wire-armoured  cable : 
this  Wiis  much  cheaper  to  install  than  tubing,  and  proved 
entirely  satisfactory  in  all  sizes  from  3/22  up  to  37,  li  s.w.6. 
The  motors  ranged  from  250  h.p.  for  the  refrigerating 
plant  down  to  a  tiny  machine  for  the  photo  printing 
apparatus,  &c.  In  the  aggregate  some  18,000  h.p.  was 
installed. 

The  wiring  in  the  townships  varied  rather  more  than  in 
the  factory  buildings.  The  early  wooden  huts  were  all 
wired  with  open  wiring  -on  cleats,  whilst  for  larger  brick 
buildings — such  as  the  kinemas,  clubs,  churches,  &c.,  and 
the  bigger  houses — tubing  was  used  to  a  considerable 
extent.  For  smaller  brick  houses — cottages,  hostels,  and 
small  villas — Henley's  wiring  system  was  first  adopted,  but 
had  to  be  abandoned,  as  the  u.se  of  lead  was  prohibited,  and 
C.T.S.  wiring  was  then  adopted.  Both  systems  proved 
entirely  satisfactory.  They  were  only  adopted  after  speci- 
men cottages  had  been  wired  and  carefully  examined  and 
tested  by  the  engineers  in  charge  of  the  work  and  by  Mr. 
Raymond  Unwin.  the  architect  for  the  township,  and  Mr. 
(\  M.  Ci'ickmer,  the  resident  architect. 

A  few  figures  to  indicate  the  magnitude  of  the  installa- 
tion may  be  of  interest.  One  or  two  have  already  been 
given  relating  to  the  overhead  line  work,  c'i.-c.  For  the 
internal  wiring  of  the  buildings  over  GOO, 000  ft.  of  tube 
were  used,  and  over  750  miles  of  rubber-insulated  conductor, 
with  over  30  miles  of  paper-insulated  cable  in  addition,  of 
two,  three,  and  four  cores,  the  last  item  being  exclusive  of 
a  (juantity  of  heavy  distributors  laid  by  Messrs.  Siemens 
Bros.,  and  of  the  h.t.  cable.  Over  200  miles  of  soft-drawn 
bare  copper  was  used  for  binding  wires  on  the  overhead 
lines  and  for  earthing  purposes,  the  total  length  of  bare 
copp)er  conductor  of  all  kinds  used  being  nearly  a  million 
yards. 

The  whole  of  the  installation  (apart  from  the  power-houpe 
equipment,  the  h.t.  lines  and  the  sub-stations,  and  a  part  of 
the  power  wiling,  which  was  carried  out  by  Messrs.  W.  V. 
.Martin  A  Co.)  was  entrusted  to  ilessrs.  Tyler  and  Freeman, 
of  London.  Thty  were  also  responsible  for  designing  the 
general  layout  of  the  lighting  distribution  system  from  the 
sub-stations,  and  for  the  design  of  the  lighting  installations 
in  all  the  buildings  in  the  factory  and  the  two  townships. 
The  whole  of  the  work  was  subject  to  the  general  super- 


vision of  the  writer,  the  Ministry  Electrical  Engineer  for 
the  fact4nT,  who.  alily  assisted  by  .Mr.  II.  J.  London,  the  late 
Mr.  F.  \.  Bird,  and  others,  was  responsible  for  the  design  of 
the  whole  electrical  equipment,  and  with  Messrs.  S.  Pearson 
and  Sou,  the  Construction  iLanagcrs,  for  the  general  ex- 
ecution of  the  whole  of  the  work. 

.\  regrettable  error  crept  into  the  first  half  of  this  article 
last  week.  On  page  621,  at  the  bottom  of  the  second 
column,  it  was  stated  that  "  the  3,(iii0-K\v.  units  have  a  steam 
consumption,  excluding  auxiliaries. of  1 1"2  lb.  per  KW.-hour 
at  full  load,"  ....  The  corn^ct  figures  should  have 
read  13-50  lb.  steam  consumption,  excluding  auxiliaries, 
and  lo-;)  lb.  including  auxiliaries. 


RESEARCH     PUBLICITY. 


Bv  D.  R0.S3  KENNEDY. 


I.N'  any  scheme  for  organising  and  co-ordinating  research, 
the  collection  and  dissemination  of  data  applicable  to,  and 
emanating  from,  research  work,  must  be  given  a  prominent 
position. 

Organisation  is  the* systematic  sequence  of  sustained  effort, 
guided  and  adjusted  by  the  accurate  record  and  analysis  of 
the  effect.  Whilst  the  recognition  of  pracfical  research 
will  complete  the  sequence  of  effort,  an  efficient  record  and 
publicity  department  is  necessary  for  the  registration  of  the 
effect. 

One  of  the  inducements  to  subscribe  to  Research 
Associations  under  the  Government  scheme,  is  the  privilege 
of  receiving  "  a  regular  service  of  summarised  technical 
information  which  will  keep  the  subscriber  abreast  of  the 
technical  development  in  the  industry  at  home  and  abroad." 
Again,  in  the  Draft  of  Memorandum  of  Association,  one  of 
the  objects  (3(7)  for  which  the  Association  is  established  is 
"  to  establish,  form  and  maintain  museums,  collections, 
libraries  and  collections  of  literature,  statistics  and  inform- 
ation relating  to  the  said  trade  or  industry,  or  to  matters  of 
interest  to  the  members  thereof,  and  to  translate,  compile, 
collect,  publish,  lend  and  sell,  and  endeavour  to  secure  or 
contribute  to  the  translation,  compilation,  collection 
and  publication,  by  Parliament,  Government  Depart- 
ments, and  other  bodies  or  persons,  of  any  such 
literature,  statistics  and  information."  The  foregoing 
indicates,  to  some  extent,  the  work  of  the  research  record 
department,  and  it  might  be  inferred  that  it  is  intended  to 
include  the  publication  of  the  results  of  research  and  the 
data  in  connection  therewith.  But  such  an  inference  is 
apparently  incwrrect.  The  avoidance  of  a  specific  reference 
to  the  results  of  rese.-vrch  is  evidently  intentional,  because 
under  " Xotes  on  Articles  of  Association"  (5),  it  is  stated 
that  "  Provision  should  be  made  for  the  results  of  any 
researches,  as  obtained  from  time  to  time,  being  connnu- 
nicated  in  the  fii'st  instance  to  the  Committee  of  Council, 
in  order  that,  after  consultation  with  the  Board  of  Asso- 
ciation and  any  other  co-operating  bodies  and  persons,  the 
Committee  may  determine  in  the  national  interest  whether, 
and  if  so,  to  what  extent  and  under  what  conditions,  the 
results  shall  be  made  available."  Under  these  conditions, 
it  is  not  impossible  for  the  position  to  arise  in  which  some 
firms  would  b^  in  possession  of  the  results  and  others 
not,  a  state  of  affairs  detrimental  to  the  efficient  - 
working  of  the  Association.  But  when  research  is 
organised  to  discriminate  between  srienlific  and  practifal 
research,  it  will  be  unnecessary,  and  a  hindrance  to  the 
industry's  progress,  to  restrict  the  publication  of  the 
results  of  scientific  research.  Scientific  investigation 
cannot  be  circumscribed  by  any  national  interest ;  the 
scientific  laboratory  is  world-wide.  On  flie  other  hand,  if 
technical  co-operation  in  practical  research  is  effected,  as  it 
should  be,  through  the  Trade  Associations,  the  results  of 
practical  research  will  be  restricted  in  publicity  to  the  industry 
supporting  the  reseai<;hes  and  the  national  interests  will  be 
the  industry's  interests.  Under  the  co-operative  conditions, 
the  home  industry  will  be  strong  enough  to  protect  its 
interests  from  the  malpractices  of  mamrfacturers  abroad. 
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Any  successful  scheme  for  organisinsj  and  co-ordinating 
research  must  be  built  up  on  the  solid  foundation  formed 
by  an  efficient  record  and  publicity  department,  just  as 
successful  selling  organisations  of  the  engineering  industry 
must  be  strongly  supported  by  the  efficient  collection,  com- 
pilation and  distribution  of  data  relating  to  the  development 
of  design  and  improvements  in  methods  of  manufacture  of 
the  establishment's  productions.  This  is  true  whether  the 
information  is  confined  to  a  confidential  circulation  or  given 
unlimited  publicity.  The  publicity  measures  indicated  in 
the  Government  Research  Department  Reports  require  to 
lie  developed  to  a  much  greater  degree,  especially  in  the 
direction  of  recording,  analysing,  and  compiling  the  data 
relating  to  the  results  of  research.  When  the  Government 
department  desires  to  be  accepted  as  "  a  clearing  house  for 
information,"  it  does  not  realise  the  magnitude  of  the  task 
of  collecting,  analysing,  compiling,  and  distributing  the 
technical  and  scientific  data  even  in  connection  with  but 
one  specialised  branch  of  one  industry,  to  say  nothing  of 
several  industries  and  their  sub-divisions.  Experience  will 
prove  the  advisability  of  decentralisation  to  permit  of  the 
documentation  of  research  in  its  more  intimate  details  at 
the  source  of  origination  and  site  of  application.  When  the 
course  is  finally  set,  and  the  indicator  left  at  full  speed 
ahead,  the  huge  stream  of  records  and  data  which  must 
follow  the  organisation  of  research,  if  it  is  to  fufil  expecta- 
tions, will  tax  the  resources  of  any  one  record  and  publicity 
department.  There  is,  therefore,  a  further  inducement  to 
separately  organise  practical  research  in  its  relation  to  the 
engineering  industry,  so  that  the  work  of  the  accompanying 
record  and  publicity  department  will  be  confined  to  limits 
which  will  be  a  pre-assurance  of  satisfactory  service. 

The  initial  work  of  a  record  and  publicity  department 
consists  of  collecting,  filing,  and  indexing  all  the  informa- 
tion and  data  of"  any  interest  to  the  research  workers  in 
the  branch  of  engineering  concerned,  including  the  results 
of  researches.  In  this  section,  photographic  records  should 
be  obtained  of  apparatus  and  appliances  used  in  the 
research  laboratory  at  the  various  stages  of  the  work  in 
progress. 

Photographic  records  are  of  material  importance  in 
practical  research  work,  for  although  drawings  lie  issued 
for  the  construction  of  the  apparatus,  the  adaptation  of 
existing  material  to  the  necessity  of  the  moment  may 
give  a  different  impression  of  the  actual  appliance  when 
completed.  Prints  of  these  photog>raphs,  together  with 
reports  from  the  laboratories,  abstracts  from  scientific  and 
technical  journals,  and  all  other  information  and  data 
available,  should  be  segregated,  indexed,  and  filed  in  a  con- 
dition easily  accessible  when  required  for  comjiiling  and 
editorial  purposes. 

The  material  thus  collected  should  be  analysed  and  com- 
piled for  publication  in  a  form  convenient  for  reference. 
As  literary  productions,  scientific  publications,  originating 
chiefly  in  educational  institutions,  differ  essentially  from 
technical  publications,  and  scientists  on  the  whole  do  not 
consider  the  literature  of  the  technical  Press  as  scientific. 
Consequently  the  scientist  is  often  deprived  of  valuable 
scientific  information  contained  in  technical  publications, 
and  the  scientific  records  being,  therefore,  incomplete,  the 
]jrogress  of  scientific  research  is  retarded.  When  compiling 
scientific  publications,  abstracts  from  the  technical  Press 
are  almost  totally  prohibited,  and  the  acceptance  of  a  con- 
tribution denotes  its  scientific  virtue  before  it  is  published. 
On  the  other  hand,  technical  journals  publish  contributions 
on  all  subjects  relating  to  the  industry,  and  it  is  left  to  the 
reader  to  discriminate  between  the  scientific  and  technical 
value  of  the  matter  published.  Through  the  medium  of 
the  record  and  publicity  department  of  the  research 
organisation,  all  matter  published  of  any  interest  to 
research,  whether  appearing  in  scientific  transactions  qr 
technical  journals,  should  be  abstracted  and  made  easily 
accessible  for  the  ultimate  use  of  the  research  workers,  and 
in  this  respect  prevent  the  progress  of  research  from  lieing 
retarded. 

When  the  data  have  been  analysed  and  concisely  arranged, 
tliey  should  be  finally  edited.  Industrial  technical 
literature  frequently  shows  the  lack  of  responsible  editorial 
supervision.  The  alteration  of  the  construction  of  a 
sentence  by  introducing  a  particular  term  may  often  remove 


an  unwieldy  circumlocution,  and  incidentally  arouse  a 
flagging  interest.  Through  the  judicious  exercise  of  the 
editorial  functions  it  is  possible  to  present  to  the  reader  a 
clear  and  pregnant  description  conducive  to  a  correct  and 
appreciative  understanding  of  an  otherwise  obscure  subject. 
In  the  publication  of  practical  research  literature  this  pro- 
cedure is  essential  to  the  efficient  utilisation  of  the  records. 
In  addition  to  the  publication  of  original  information 
obtained  within,  and  issued  to,  its  own  organisation,  the 
editorial  selection  of  abstracts  from  all  available  outside 
sources  of  scientific  and  technical  information  is  of  great 
importance,  as  the  more  complete  the  issue  of  records  and 
data  is  maintained,  the  more  efficient  will  be  the  work  of 
the  laboratories.  Practical  research  must  be  based  as  much 
as  possible  on  known  facts  and  very  little  on  guesswork  : 
and  although  the  temptation  for  guesswork  is  always  pre- 
sent, it  is  only  by  ferreting  out  information  and  making 
the  collection  of  data  as  complete  as  possible,  that  the  work 
of  the  laboratories  will  be  continued  with  a  vigorous  per- 
sistence. A  problem,  intimating  a  serviceable  solution, 
may  arise  on  which  very  few  obvious  data  are  available  ; 
but  by  the  assiduous  collection  of  small  details  a  sufficient 
number  of  conditions  ultimately  present  themselves  to  in- 
dicate, with  some  prospects  of  success,  the  direction  in 
which  the  practical  research  should  proceed.  In  its  pur- 
suance of  this  branch  of  the  work  of  research,  the  record  and 
publicity  department  will  be  in  a  position  to  co-ordinate  ' 
the  work  of  its  attendant  laboratories  and  also  prevent  the 
work  of  these  laboratories  from  overlapping  those  of  other 
laboratories  with  which  exchanges  of  data  have  been 
arranged. 

Of  the  publications  issued  from  the  record  and  publicity 
department,  the  more  important  will  be  confidential,  with 
a  limited  circulation.  In  the  first  place,  data  and  informa- 
•  tion  should  be  issued  for  the  sole  use  of  the  ressearch 
workers.  In  the  second  place,  the  results  of  researches 
conducted  within  the  organisation,  together  with  con- 
temporary scientific  and  technical  data  and. information  from 
other  sources,  must  be  issued  to  the  firms  supporting  the 
research  organisation.  In  addition  to  these  publications, 
there  should  be  a  publicity  bulletin,  for  which  every 
endeavour  should  be  made  to  secure  an  extended  circula- 
tion. This  form  of  publication  should  contain  the  results 
and  particulars  of  research  work  of  interest  to  selling 
engineers  and  also  to  the  public  who  form  the  market  for 
the  products  of  the  industry.  The  success  of  this  publica- 
tion depends  upon  the  interesting  and  pleasantly-instructive 
manner  in  which  the  information  should  be  presented 
to  the  reader,  whose  patience  must  not  be  taxed  with  trite 
technical  expressions.  When  furnishing  particulars  for 
publicity  purposes,  the  designing  engineer,  as  a  rule,  records 
actual  facts,  apparently  with  the  assumption  that  the  readei- 
will  come  to  the  same  conclusions  on  a  subject  in 
which  the  designing  engineer  is  specially  versed.  If 
published  as  received,  the  important  commercial  attri- 
butes of  the  record  are  not  properly  appreciated, 
because  the  record  enjoins  too  severe  an  exertion  on  the 
part  of  the  reader  who  becomes  burdened  with  a  mass  of 
undigested  facts.  This  unjustly  handicaps,  especially,  the 
commercial  or  selling  engineer  who  must  be  conversant  with 
a  number  of  different  productions.  Hence  it  is  necessary 
that  research  records  be  re-written  and  compiled  by  the 
publicity  engineer  in  such  a  form  that  the  selling  engineer 
and  the  buyer  will  be  supplied  with  easi^.y  digested  inform- 
ation. Thus  the  technical  data  contained  in  the  records  of 
research  will  be  turned  to  advantage  for  commercial  purposes. 
This  type  of  publication  should  demonstrate  the  commercial 
value  of  research  work,  and  by  indicating  the  industrial 
progress  obtained  through  research,  attract  the  interest  and 
secure  the  support  of  the  commercial  side  of  the  engineering 
industry. 


Victory  March  of  London  Troops.— Officers  and  other 

ranks  o(  the  London  Electrical  Enj^ineers  K.E.  (T.F.)  wlio  havo 
served  overseas,  and  who  wish  to  take  part  in  the  Review  by 
the  Kins,  and  Victory  March  of  Iiondon  Territorials  on  Saturday, 
JniJ'  .5th,  are  requested  to  send  their  names  to  the  Organiaintr 
Officer,  4(i.  Regency  Street,  London,  S.W.  Applications  shonld  hu 
made  at  once. 
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SOME  CONSIDERATIONS  REGARDING  THE  MATHEMATICAL  TRAINING  OF  ENGINEERING  STUDENTS. 


Bv     a.     W.     STUBBINCJS. 


The  various  reforms  that  Lave  from  time  to  time  taken 
place  in  the  normal  schemes  for  the  education  of  engineers 
have  broujjlit  about  the  desirable  result  tliat  the  average 
young  engineer  of  to-day  hiis  a  fairly  good  working  know- 
ledge of  mathematics.  The  teaching  of  mathematics  with 
special  reference  to  engineering  problems,  and  the  discard- 
ing of  the  practice  of  regarding  the  calculus  as  somewhat 
of  a  Siicred  study,  to  be  approached  with  superstitious 
reverence,  have  tended  to  give  the  engineer  such  a  know- 
ledge of  mathematics  iis  will  serve  him  as  an  invaluable 
tool,  to  \>e  used  in  connection  with  the  various  problems 
that  confront  him  in  the  practice  of  his  profession. 

It  has  been  remarked  by  a  celebrated  writer  that,  although 
a  more  or  less  complicated  mathematical  expression  is  deve- 
loped by  a  series  of  strictly  logical  steps  from  comparatively 
simple  propositions,  yet  the  ability  to  follow  such  an  in- 
vestigation with  ease  comes  only  with  considerable  training. 
This  fact,  which  cannot  be  disputed,  is  not  a  little  strange, 
and  the  ability  to  follow  mathematical  reasoning,  as  far  as 
can  be  ascertained,  bears  no  sort  of  relation  to  the  quantity 
of  what  is  usually  called  intelligence.  In  other  words,  a 
man  who  finds  the  utmost  difficulty  in  following  such  an 
investigation  is  not  necessarily  stupid,  but  is  deficient  in 
some  mental  power  distinct  from  those  ordinarily  required. 
This  particular  power  seems  to  be  that  of  concentration  ; 
and  the  power  of  concentration,  while  being  inborn  in 
some  persons,  is  only  attained  by  others  as  the  result  of 
more  or  less  prolonged  training. 

The  ability  to  follow  mathematical  investigations — how- 
ever important  and  desirable  it  may  be  to  the  mere  dilatory 
student  of,  or  dabbler  in  physical  science,  is  certainly  only 
part  of  what  is  necessary  for  an  engineer.  Notwithstanding 
this,  it  is  essentially  necessary  in  acquiring  a  knowledge  of 
the  gi'ouudwork  of  the  subject.  In  such  acquisition  of 
foundational  principles,  natural  ability  will  be  of  first 
importance,  for  the  mental  training  that  can  practically 
compensate  for  lack  of  this  ability  has  not  yet  been  received. 
This  fact  will  account  for  the  marked  differences  that  all 
teachers  find  in  the  rates  at  which  various  students  progress 
with  the  knowledge  of  foundational  principles.  This  know- 
ledge is,  however,  absolutely  essential,  as  without  a  sound 
foundation  no  leliable  or  trustworthy  structure  can  lie  raised. 
It  is,  nevertheless,  a  fact  that  many  students,  through  sheer 
inability  to  follow  what  to  other  students  seems  so  very 
obvious,  fail  to  keep  a  grip  of  the  development  of  the  subject 
that  to  the  bright  student  proceeds  in  so  orderly  and  so 
logical  a  way.  Once  this  grip  is  lost,  future  work  is 
almost  useless,  as  the  confusion  and  perplexity  of  the  student 
will  rapidly  increase. 

l-'or  the  purpose  of  the  ordinary  engineer  it  is  fortunate 
that  the  amount  of  what  may  be  called  theoretical  work 
that  need  be  undertaken  is  relatively  small.  Prof.  Perry, 
in  his  celebrated  book  on  the  Calculus,  has  amply  demon- 
Btrated  in  Chapters  1  and  2  of  this  work  what  can  be  done 
with  quite  a  meagre  knowledge  of  the  theoretical  side  of 
mathematics.  In  view  of  this  fact,  it  is  certainly  a  mistake, 
and  unfair  to  the  student  deficient  in  the  ability,  to  proceed 
rapidly  with  this  work,  or  to  attempt  more  than  is  absolutely 
uecessiiry.  It  is  to  be  remembered  that  mathematics  should 
be  to  the  engineer  a  ser\'ant,  and  not  a  master,  and  no  good 
purpose  is  served  in  attempting  to  acquire  more  knowledge 
of  the  subject  than  can  be  held  in  a  thoroughly  firm 
intellectual  grip. 

It  has  been  previously  remarked  that  the  mere  ability  to 
follow  and  grasp  the  logical  development  of  mathematical 
science  is  only  a  part  of  what  is  reijuired  of  an  engineer. 
He  should,  within  the  limits  of  his  knowledge,  be  capable 
of  originating  as  well  as  following  investigations,  and 
he  must,  moreover,  not  only  be  able  to  express 
everyday  problems  in  mathematical  language,  that  he  may 
apply  to  them  the  knowledge  be  has  attained,  but  he  must 
be  capable  of  the  reverse  process,  and  be  able  to  interpret 
the  results  he  arrives  at,  and  give  them  an  actual 
numerical  significance.  This  consideration  seems  to  point 
to  their  being  at  least  three  other  directions  in  which  the 


engineer  must  possess  some  degree  of  skill.  These  may  be 
enumerated  as  {ii)  the  ability  to  translate  any  problem 
involving  magnitude  into  mathematical  language  ;  (/>)  the 
ability  so  to  transform  the  various  mathematical  expressiouR 
met  with,  as  to  render  the  several  theoretical  principles 
capable  of  immediate  application  :  and  {r)  the  more  or  les.s 
mechanical  ability  to  apply  these  rules,  and  by  correct 
working  to  obtain  trustworthy  numerical  resnlis.  'J'hesi' 
various  points  are  of  ecpial  importance  with  the  ability  U> 
follow  and  grasji  theoretical  principles,  and  they  constitute 
the  practical  side  of  nuithematical  science  in  a  very  real 
sense.  Ability  in  these  three  directions  does  not  by  iuiy 
means  follow  from  a  natural  aptitude  for  the  theoretical 
side  of  the  subject.  A  student  who  will  easily  and  enthusi- 
astically follow  a  lecturer  into  the  most  abstiiise  branches 
of  mathematics,  may  yet  be  ijuite  incapable  of  developing  a 
simple  investigation  a  little  out  of  the  beaten  track.  The 
ability  of  such  a  student  will  obviously  be  of  far  less 
practical  value,  than  that  of  one  who,  as  the  result  of  con- 
siderable labour,  has  accpiired  a  moderate  amount  of 
theoretical  knowledge,  but  with  it  a  reasonable  degree  of 
skill  in  manipulation  and  mechanical  working  that  enabks 
him  to  use  his  theoretical  knowledge  in  an  efficient  way. 

The  ability  to  translate  into  mathematical  language  a 
problem  expressed  in  ordinary  words  is  of  first  importance 
to  the  engineering  student.  The  difficulty  in  doing  so  is 
very  great  to  the  beginner,  and  nothing  but  assiduous 
practice  can  overcome  this  difficulty  and  give  the  facility 
required.  The  solution  of  so-called  problems  leading  to 
simple  and  quadratic  equations  is  one  of  the  most  useful 
parts  of  the  study  of  elementary  algebra,  and  it  would  seem 
that,  in  cases  where  the  young  student  has  in  view  a  pro- 
fession or  calling  in  which  he  will  be  called  upon  to  make 
practical  use  of  his  mathematical  knowledge,  this  feature 
of  the  elementary  training  can  hardly  receive  undue  promi- 
nence. This  same  point  should  be  followed  up  during  the 
whole  of  the  engineering  education,  the  object  being,  more 
or  less,  to  accustom  the  student  to  think  mathematically, 
and  instinctively  see  the  mathematical  bearing  of  any 
problem  involving  magnitude. 

Skill  in  the  manipulation  of  mathematical  expressions  is, 
again,  of  incalculable  importance  to  the  engineer  if  his 
mathematics  is  to  be  of  the  service  to  him  that  it  should 
be.  Prof.  Perry  has  very  rightly  insisted  that  the 
elementary  student  cannot  receive  too  severe  a  drilling  in 
the  transformation  of  trigonometrical  quantities.  Skill  in 
manipulation  is,  of  course,  of  first  importance  in  the 
process  of  integration  ;  in  fact,  this  process,  which  is 
admittedly  one  presenting  great  difficulties,  consists  almost 
entirely  in  the  transformation  of  expressions  to  certain 
standard  forms.  A  further  direction  in  which  skill  of  this 
kind  is  of  the  utmost  service  is  in  the  deducing  of  approxi- 
mations. Facility  in  these  processes  is,  again,  only  to  be 
obtained  as  the  result  of  thorough  training  and  prolonged 
practice.  It  is  true  that  persons  that  have  a  natural  talent 
for  mathematics  rapidly  acquire  this  facility,  and  gain 
an  almost  supernatural  instinct  which  enables  them  to  sci' 
possibilities  in  the  transformation  and  manipulation  of 
expressions  at  once,  while  the  ordinary  person  will  arrive 
at  the  same  result  only  after  considerable  toil  and  calcula- 
tion. Such  persons  arc,  howe\er,  very  rarely  found — most 
can  only  obtain  any  sort  of  skill  in  the  direction  refei'red 
to  by  the  comparative  drugery  of  working  out  examples. 

The  ability,  to  do  the  mere  mechanical  work  of  the 
application  of  the  fundamental  rules,  is  by  no  means  as 
usual  as  it  should  be,  and  it  is,  moreover,  a  point  the 
importance  of  which  is  liable  to  the  overlooked.  The 
most  elementary  part  of  this  subject  is  the  simple 
arithmetical  calculation,  and  it  is  perhaps  to  the  neglect  of 
practice  of  this  kind  that  can  be  traced  the  fact  that  nva,n\ 
students,  who  possess  (juite  a  good  grasp  of  what  are  really 
the  more  difficult  parts  of  mathematics,  are  yet  mo^t  prone 
to  trivial  mistakes  in  the  evaluation  of  their  results,  that 
lead  to  their  obtaining  inaccurate  numerical  solutions. 
This  fault  is  all  too  common,  and  is  one  that  can  or  should 
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have  been  easily  rectified.  It  is  one,  however,  that  will 
vitiate  all  the  advantages  of  skill  in  the  other  directions 
referred  to.  In  this  connection  it  may  be  remarked  how 
valuable  is  the  plotting  of  curves,  both  in  regard  to  the 
immediate  object  of  this  study,  and  also  none  the  less  on 
account  of  the  practice  it  gives  in  actual  numerical  calcu- 
lation, and  the  use  of  logarithms,  and  other  approximate 
methods. 

Mental  arithmetic  is,  as  far  as  one  knows,  a  subject 
confined  to  elementary  schools.  It  is,  however,  one  of  no 
small  importance  to  the  practical  engineer,  the  advantage 
of  being  able  rapidly  to  make  approximate  mental  calcula- 
tions being  very  great.  It  is  not  suggested  that  mental 
arithmetic  should  figure  in  the  curriculum  of  the  ordinary 
engineering  college,  but  the  advantage  referred  to  might 
well  be  borne  in  mind  in  connection  with  the  subject  of 
rapid  and  accurate  work  in  the  more  mechanical  jxirtions  of 
practical  mathematics. 

The  above  considerations  suggest  that  the  exercise  class, 
which  is  frequently  regarded  as  somewhat  of  an  addendum 
to  the  lecture,  is,  in  the  training  of  engineers  in  mathe- 
matics, the  time  when  most  is  learnt,  and  when  the  greatest 
benefit  can  be  obtained.  It  cannot  be  too  strongly  urged 
that  for  engineers  the  practical  side  of  mathematics  is  all- 
important — by  practical,  it  being  intended  to  convey  trhe 
actual  ability  to  make  use  of   the  knowledge  as  distinct 


from  a.  mere  intellectual  assent  to  what  has  been  demon- 
strated. This  practical  side  of  the  subject  can,  obviously, 
only  be  developed  by  appropriate  training,  and  it  is  for  this 
reason  that  it  would  seem  that  the  exercise  class  should  be 
regarded  as  the  normal  time,  and  as  providing  the  normal 
means,  of  obtaining  the  desired  knowledge  and  skill  in 
mathematical  practice,  the  lecture  being  regarded  as  more 
or  less  introductory  and  supplementary. 

In  conclusion,  it  may  be  remarked  that  it  is  usually 
assumed  from  the  result  of  an  entrance  examination  that 
students  commencing  a  course  of  instruction  in  an  engin- 
eering college  have  a  good  grounding  in  what  is  usually 
known  as  elementary  mathematices.  It  is  open  to  question 
whether  this  assumption  is  altogether  justified.  The 
instruction  in  elementary  mathematics  has  been  given 
during  the  years  of  late  boyhood,  and  in  all  but  exceptional 
cases  it  is  doubtful  whether  the  importance  of  the  subject 
has  been  sufficiently  grasped  by  the  young  student  to  ensure 
the  firm  mental  grip  on  the  rudimentary  portions  of  the 
subject  necessary  to  form  a  satisfactory  foundation  for 
future  work.  It  is  more  than  probable  that  a  short  time 
spent  in  recapitulating  the  elementary  parts  of  the  subject, 
having  in  view  the  particular  direction  in  which  the  future 
training  is  to  be  undertaken,  would,  so  far  from  being  a 
waste  of  time,  be  of  considerable  benefit  to  the  average 
student. 


CONTINUOUS-WAVE     LAND    WIRELESS    SETS. 


These  sets,  described  by  Lieuts.  P.  T.  Weeks  and  D.  G. 
.  little,  of  the  U.S.A.  Signal  Corps,  in  the  Electrical  World, 
were  desdgned  for  special  requirements.  The  outstanding 
features  axe  the  use  of  vacuum  valves  for  transmitting,  a 
low-power  transmitter  with  a  sensitive  receiver,  and  the 
ehmination  of  adjustments. 

Continuous-wave  wireless  sets  have  found  appUcatian  par- 
ticularly in  the  intermediate  and  rear  sections  of  the  wireless 
network  at  the  front.  For  the  intermediate  section  a  range 
of  10  to  20  miles  (16  to  32  km.)  is  considered  sufficient.  In 
the  rear  section,  where  larger  and  more  permanent  antenna 
could  be  utilised,  a  range  of  50  to  100  miles  (80  to  160  km.) 
was  required. 

The  transmitting  circuit,  fig.  1,  is  of  the  capacity-coupled 
type.  Very  satisfactory  results  have  been  obtained  from 
this  type  of  circuit  in  wireless  telephone  transmitters;  it  is 
rehable  and  efficient  in  operation  over  a  wide  range  of  an- 


FiGs.  1  .\N0  2. — Transmitting  Cibcdit  with  (1)  Capacity 
AND   (2)  Inductive  CouPLrNO. 

tenna  constants  and  requires  only  simple  and  non-oritical 
adjustment-s.  Capacity  coupling  is  used,  the  alternating  grid 
input  voltage  being  obtained  from  the  reactive  drop  across 
the  series  condenser,  and  the  voltage  developed  in  the  plate 
circuit  is  in  effect  applied  directly  to  the  antenna.  Only  the 
one  large  inductance  is  required,  and  the  circuit  oscillates 
readily.  The  three  tuning  adju.stments  are  indicated  in  fig.  1; 
s,  is  the  wave-length  adjustntent:  s,  is  the  plate  coupling 
adjustment  which  is  required  to  give  maximum  power  output; 
s,,  controlling  the  input  voltage,  is  necess.ary  to  avoid  avei- 
loading  the  tube.  In  tho  actual  set  the  positions  of  the 
inductance  taps  and  the  vahies  of  the  input  conden.sers  have 
l>een  so  chosen  that  the  ^hree  switches  are  operated  by  a 
.•single  handle  without  the  necessity  of  individual  adjustment 
of  the  p!at<=  coupling  and  grid  input.  Tliis  arrangement 
secures  nearly  enough  maximmn  output  and  prevents  over- 
Inading  the  tubes.  The  plate  and  grid  are  insulated  from 
the  antenna  by  blocking  condensers.  To  supply  the  d.c.  to 
the  pl.'i.te  without  shoi1>.circuiting  the  antenna  for  high-fro- 
quency  current,  the  choke  coil  is  introduced  into  the  plate 
lead.  The  high-frequency  choke  and  resistance  in  the  grid 
lea.d  perform  a  .similar  function.  The  by-pass  con- 
rlfnser  nrourid  this  re=riistajioe  is  not  essential,  and 
fiTen     the     choke     coil     oould    be     repla<vd     hy     adderd     re 


sistance.  This  resistance  in  the  grid  lead,  together 
with  the  grid  current,  performs  the  added  function  of  pro- 
ducing the  negative  potential  on  the  grid  which  is  necessary 
for  efficient  operation  and  to  prevent  overheating  the  tube. 
The  smaU  variable  air  condenser  w-hich  parallels  the  in- 
ductance coil  is  provided  to  make  the  wave-length  range 
continuous.  A  positive  plate  potential  of  300  volts  to  3-50 
volts  is  supphed  by  a  dynamotor  opei"ated  from  a  12-volt 
storage  battery.  In  the  actual  set  two  transmitting  tubes 
axe  used,  their  filaments,  plates  and  grids  resi>6ctively  being 
connected  in  parallel.  Their  filaments  are  lighted  by  the 
same  storage  battery  that  operates  the  dynamotor.  To  secure 
proper  filament  current  throughout  the  discharge  range  of 
battery  voltage,  a  filament  rheostat  is  provided.  The  varia- 
tion of  current  output  with  wave  length  under  favourable 
conditions  of  low  antenna  capacity  and  high  antenna  resist- 
ance is  shown  in  fig.  3a.       Fig.  3c  shows  the  variation  of 
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Wave  teugth  in  metres.    Antenna  resistance  in  oUms. 

Fig.  3.— a  and  B   =  Wave-length  Characteristics  or 

Antenna  Cmcurr. 

C  AND  D  =  Effect  of  .\ntenna  Resistance  on  Characteristics 

OF  Cntctirr. 

output  current  with  antenna  resistance  when  operating  with 
an  antenna  of  approximately  average  capacity. 

The  antenna  current  is  much  smaUer  than  would  be  re- 
i|uired  from  a.  spark  set  of  equal  range,  but  is  more  than 
.sufficient  to  give  the  required  range  of  20  miles  (30  km.). 
While  the  transmitter  has  a  low  over-all  efficiency,  it  meets 
the  requh-ement  of  fairly  uniform  output  over  a.  wide  range 
of  wave  lengths  and  antenna   constants. 

.\n  inductively  coupled  type  of  transmitting  circuit  was 
substituted  for  the  capacity-coupled  circuit  in  lat^er  models 
shown  in  fig.  2.  The  input  couplings  in  the  grid  circuit  and 
the  output  coupling  in  the  plate  circuit  are  both  entirely 
inductive.  The  plate  coupling  ooil^  with  the  condenser 
bridged  across  it  foi-ms  a  resonant  circuit  cf  natuinl  period 
shghtly  less  than  the  period  of  the  shortest  wave  length  to 
which  the  antenna  circuit  can  be  tmied.  The  coupling  i-s 
such,  however,  that  this  circuit  is  forced  to  oscillate  at  the 
same  frequency  as  the  antenna,  circuit.  The  outstanding 
advantasre  is  that  if  the  coils  are  pioperh-  designed,  there  i« 
required  no  mechanical  ch.inge  of  conpling  for  different  wave 
length?,  and  the  only  tuning  adjustments  necessary  ara  the 
3ntTip-<   inHii.'tancrt  swit/'h   s,   and   tbp.  ,«Tnall  vari.iM'-'  niv  rr^n- 
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denser,  which  parallels  th«?  antenna  and  makes  the  wave- 
length range  cxintinuous.  The  inductance  coils,  while  fixed 
ID  position,  will  jjfive  the  proper  coupding  over  a.  wide  range 
of  wave  lengths  and  antenna  constants.  -A  negatJve  grid 
potential  is  obtained  by  means  of  a.  grid  condenser  and  leak. 
The  jilate  [Kitential  is  supplied  by  a  dyii.uinitor,  wliich  i.s 
l^-oJau.■^l  froin  the  high  freqiictni.:y  oscillation.';  b.\-  choke  codls. 
The  aetual  set  employs  two  tubes  in  piirollol  a,s  iu  tJie  pi^- 
\iou8  nicxlel.  The  variation  of  output  with  wave  length  when 
operating  on  an  actual  antenna  of  .standard  form  is  shown 
ID  fig.  '-^B,  and  the  v.nri3,tion  of  output  with  antenna  resist- 
ance in  fig.  ^D.  The  output  is  somewhat  greater  than  is 
obtained  with  the  capacity-coupled  circuit. 

The  most  impoitant  part  of  the  problem  was  solved  witli 
the  development  of  a  high-vacuum  valve  suthciently  unifann 
in  characteristics  and  non-criticsil  in  a.djii.stmcnt  to  operate 
intercliangeably  under  fixed  conditions  and  without  being 
inaterially  affec-ted  by  small  changes  in  grid,  plate  and  fikv 
ment  lx)tentia]B. 

The  receiving  circuit  combines  a  vacuum-valve  detector 
and  heterodyne  with  a  two-stage  amplifier.  The  circuit  is 
shown  sclieraatically  in  fig.  4.  The  circuit  is  of  a  familiar 
feed-back  ty[)e,  having  a.  tuned  grid  circuit  and  a  tickler  coil 
(.•onnected  in  the  plate  lead.  The  unique  feature  is  the  design 
of  the  primary,  secondary  and  tickler  coils.  These  are  wound 
on  se[>a,rate  forms,  byt  are  fixed  in  such  relative  positiona 
that  there  i.s  requii-ed  no  adjiLstment  of  the  couphng  either 
between  the  primaiy  and  ■secondary  or  the  secondary  and 
tickler  coils  -T>ver  the  entire  range  of  wave  lengths.  For 
short,  waves  only  a  part  of  the  primary  coil  is  used.  The 
only  other  tuning  adjustments  are  the  manipulation  of  the 
l>rimaiT  and  secondary  vaa-iable  air  condensers,  and  the  re- 
<eption  of  continuous  waves  is  made  simpler  even  than  the 
reception  of  dami>ed  waves  by  the  ordinary  coupled  receiver. 
\  single-pole  switch  enable.^  the  tickler  coil  to  be  cut  out 
for    receiving    (*park    .s-ignals.     The    notalile    features   of    the 
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Fig.   4.- PiECEniNG   Circi'it. 

amphfier  are  the  absence  oif  all  tube  adjustments  and  the 
use  of  the  specially  designed  and  highly  efficient  inter-tube 
tran.sformers.  Control  of  the  amplitude  of  the  signals  is 
nbtained  by  the  vai-iafele  resistance  which  shunts  the  primar\' 
of  the  first  transformer.  This,  with  the  sharp  selectivity  of 
the  heterodyne  receiver,  permits  the  eliminatioin  of  all  but 
exceptional  inteifei'enoe. 

The  negative  grid  potential  to  give  the  best  operation  of 
the  tubes  is  secured  by  the  drop  in  potential  in  the  series 
resistJinces.  K,,  in  the  filament  circuit.  The  use  of  the  large 
resistance  r„  in  the  nlate  lead  of  the  detector  tube  to  reduce 
the  i>late  voltage  to  a  more  suitable  value  for  operation  of 
the  detector  tub<'  has  the  advantage  of  ensuring  a  sufficiently 
high  initial  vol;  ij;.  '._'  start  the  oscillations.  The  plate  volt- 
age is  supplied  oy  two  fifteen-cell  miniature  diy-battery 
imils  that  weigh  oni.v  a.bout  1  lb.  (0..5  kg.)  apiece,  and  have 
siifJicient  oaipacity  to  give  continuous  operation- for  several 
weeks. 

The  complete  set  is  combined  in  a.  box.  The  two  circuits 
Hie  entirely  .sepai-ate  except  tha.t  they  employ  the  same  fila- 
mi'iit  battery  and  antenna.  Hence  they  can  be  tuned  en- 
tirely ."eiparately.  and  the  complete  change  from  tran.smitting 
iin  one  wave  length  to  receiving  on  the  same  or  a.  different 
wave  length  can  be  made  by  throwing  a,  single  switch.  The 
adjustments  are  the  same  externally  for  the  sets  employing 
the  t-.ipacitively  and  the  inductively  coupled  transmitting 
circuits.  Tlie  transmitter  is  .set  for  the  approximate  wave 
length  by  the  wave-length  .switch,  and  the  fine  adjustment 
made  with  the  condenser.  The  filanjent  rheostat  gives  con- 
trol of  the  filament  current.  In  tuning  the  receiver  tie  two 
tw'f>-position  switches  are  first  set  at  short  or  long  waves 
and  hetewlvTie  or  spark  as  required  The  tuning  is  then 
done  entirely  by  the  prunarv  and  secondary  condensers 
The  amplification  switch  is  operated  to  reduce  the  signal 
.strength  and  to  cut  out  interference  Provision  is  made  for 
i-lamping  the  variable  condensers  in  rt.-cy  position  to  secure 
♦he  constancy  of  wave  length  and  tuning  required  for  hetero- 
dyne reception. 

^\ave  lengths  are  determined  by  means  of  a  .special  wave 
meter  carried  in  the  same  canwing  case  as  the  set  box.  Thia 
wave  meter  consists  of  a  fixed  condenser  and  variable  induct- 
ance, and  while  in  over-aU  dimensions  it  is  approximately 
"illy  a  6-in.  (IS.T-cm.)  cube,  it  covers  the  ware  length  range 


of  500  m.  to  1,100  ni.  with  an  accuracy  of  1  or  '1  i>er  cent. 
It  contains  a  buzzer  for  setting  the  receiving  circuit  and  a 
miniature  incandescent  lamp  for  indic-iling  the  resonaoioe 
point  when  measuiing  the  trdiisniiited  wave  length.  By 
rea.son  of  this  last  feature  it  oi>erales  as  well  wth  undaaniied 
as  with  damped   waves. 

The  dyiiamoku'  which  supplies  the  plate  voltage  for  the 
transmiuer  ha.s  what  would  normally  be  called  a  low  elec- 
trical efficiency,  but  its  inarticularly  valuable  because  of  its 
rehability  and  light  weight.  'I'he  dynamotor  proi>er  is  less 
than  5  in.  (12.7  cm.)  iu  diameter  by  !)  in.  ('^3  cm.)  long  and 
weighs  1.5  lb.  (7  kg.).  With  its  wattvr-tight  aluroiniura  carry- 
ing wiie  it  weigh.s  ahout  25  lb.  (U  kg.).  It  is  a  modification 
of  the  automobile   start.ing  motor. 

The  storage  batteries  bUl)plied  with  the  set  consist  of 
■1-volt,  iUO  amp.-hour  units,  which  have  an  over-ail  volume 
of  about  1.(100  cu.  in.  (ItJ.KOU  i-u.  cm,),  and  weigh  less  than 
4(1  lb.  (\A  kg.).  The  .separate  cells  aic  ii'iiHjViildc,  aud  some 
have  transparent  celluloid  containers  .-o  ili;it  th.'  internal  con- 
dition of  tlie  cell  can   be.  determined   ii,\    iii.'-|i<'ition. 

The  .set  when  transmitting  draiws  a  tntal  of  it)  or  1'2  amp. 
from  the  r2-volt  battery.  The  input  to  the  plate  cirouil  Js 
about  ItO  watts  and  the  high-frequency  power  delivered  to 
the  antcima  5  or  6  watts.  When  receiving  a  battery  current 
of  only  a  little  over  1  amp.  is  required.  The  .standard  an- 
tenna is  2U  ft.  (6.1  m.)  high,  and  consists  of  two  l(X)-ft. 
(30.y-m.)  branches  making  an  angle  of  60  deg.  with  each 
other.  With  this  antenna  the  "forking  range  between  two 
.sets  is  easily  20  miles  (82  km.).  The  set  box,  dynamotor. 
wa.vemeter,  and  other  acce.s.sories  aie  contained  in  a.  carrying 
case  weighing,  complete,  a.  little  over  KK)  lb.  (4-5  kg.).  Tln^ 
antenna  and  earth  material  weigh  complete  ahoiit  the  saiue. 
and  are  arranged  in  convenient  carrying  imits.  Light  bamboo 
or  spruce  masts  arc  employefl. 

In  the  Tank  Corps  exp.erienc-e  bus  ]>iiived  that  nrdinar,\ 
means  of  communication  are  insufficient,  and  w  irelesg  ha.s 
been  resorted  to.  The  antenna  must  be  extieiiiely  siujill  ami 
inconspicuous,  operation  with  the  tank  in  motion  is  nece.s.sary. 
and  a.  very  loud  signal  is  required  on  account  of  the  extreme 
noise  within  the  tank.  The  fact  that  the  existent  wireless 
network  neces.sitated  the  use  of  undamped  wa.ves  («rly  added 
to  the  difficulties.  The  solution  was  found  in  a.  vacuum- 
valve  set  combining  a  iieceiving  circuit  similar  to  that  de- 
scribed with  a  transmitter  somewhat  more  powerful. 

.A  transmitter  of  rather  unusual  design  was  lequired  t.i> 
ensure  the  necessary  constani-y  of  emitted  wave  length,  re- 
gaiidlees  of  the  motion  of  the  tank,  and  al.so  to  give  s-uflicieint 
antenna  current.  The  nece.s.sity  for  an  uin].<;ually  higTi  an- 
tenna, voltage,  is  evident  when  it  is  considered  (hat  t-he 
capacity  of  tlie  antenna,  is  a.bout  60  micro-microfarads,  a.s 
compared  with  the  400  to  500  micro-microfarads  capak-ity  of 
the.  antenna  of  the  set  described  above.  Two  forms  of 
antenna  are  provided,  one  a  jointed  fishpole  type  ahout  15  It. 
(4.6  111.)  high,  and  the  other  an  umbrella  type  alioiit  :i  ft. 
(0.9  m.)  high,  with  .self-supporting  folding  arms.  Both  are 
arranged  to  be  ©I'ected  easil.\'  from  within  the  lank.  \n 
a.ntenna,  cuiTent  of  .abonit  0.:^  amp.  is  olitained,  giving  a. 
working  range  of  5  miles   (S  km.). 


CORRESPONDENCE. 


Letters  receired  htj  us  alter  ,5  P.M.  ON  Tuesday  eannot  appear  vntil 
the  following  week.  Correspimdents  s/imddforward  their  oiiniiiiiini- 
cathms  at  fke  earliest  possible  moment.  -\n  letter  ran  he  pnhlished 
unless  we  have  the  writer's  name  and  address  in  our  possession. 


An   Example  of  Industrial   Co°operation. 

With  reference  to  your  remarks  on  the  short  artick'  on 
works  committees  published  by  the  writer  in  the  May  number 
of  J'liitji,  ijerhaips  you  wiU  peniiit  me  to  j.x)int  out  that  the 
object  of  that  article  wa.s  to  show  the  good  which  has  been 
and  is  being  experienced  in  at  least  one  factory  by  the  opera- 
tions of  a  works  committee,  enabling  the  manual  workers  to 
have  .a  medium  through  which  expression  can  be  given  of 
the  thou.sand  and  one  difficulties  incidental  to  industrial 
organisations,  and  not  as  a  complete  solution  of  all  the 
prolilems  at  the  present  time  surrounding  industry. 

The  definition  of  the  tenn  "  management,"  I  have  no 
doubt,  varies  with  different  organisations.  The  writer's  in- 
terpretation includes  the  administ.rative  staff  with  the  maii- 
ageinent,  and  at  the  same  time  I  do  believe  th.-it  it  is  .safe 
to  rely  on  their  support  and  sympathy  with  the  employers' 
interests  when  these  interests  can  and  should  be  common. 
The  members  of  the  works  committee  who  aie  representa- 
tives of  the  management  consist  of  the  works  manager  and 
the  writer,  who  are,  equally  with  each  manual  worker,  paid 
employes. 

"The  object  in  pointing  out  that  all  members  of  the  com 
mittee  are  prominent  trade  unionists  was  to  show  that  there 
was  nothing  in  connection  with  .sen'mg  on  the  works  com- 
mittee calculated  to  undermine  in  any  way  the  objects  of 
sane  trade  unionism. 

At  the  factory  referred  to  by  the  writer  there  is  also  a 
committee  for  the  staff  on  similar  lines  to  that  set  up  for 
the  works,  though  of  somewhat  later  birth,  and  in  many 
problems  which  deal  with  the  employes  a.8  a  wliolf  thev  work 
very  successfully  in  unison. 
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You,  Sir,  take  exception  to  the  statement  that  the  war  has 
been  a  t;reat  teacher ;  I  certainly  meant,  for  good.  You  point 
out  that  the  war  has  taught  us  nothing  new  that  is  good; 
I  think  you  should  define,  whom  yon  mean  by  "  us,"  as  cer- 
t.iinlv  fundamental  truths  may  be  thoroughly  well  known 
:ind  admitted  by  a  limited  number  of  people,  but  up  to  now 
thi?  has  not  interfered  with  the  teaching  of  these  fundamental 
truths  to  tho.se  who  were  yet  in  ignorance  of  them,  and  I 
suggest  that  the  war  has  brought  home  to  the  mass,  of  the 
liopulation  these  truths  in  a  way  and  in  a  time  impossible  by 
most  other  methods,  and  therefore  has  been  a  great  teacher. 

I  also  submit.  Sir.  with  all  respect,  that  what  you  point 
nut  as  being  a  second  fallacy  is  again  not  a  fallacy  at  all,  as 
it  is  necessary  to  teach  even  the  truth  before  the  mass  of  the 
people,  and  particularly  the  rising  generation,  ab.sorb  it. 
otherwise  why  do  we  take  the  trouble  we  do  to  teach  what 
we  beheve  to  be  the  truth  of  Christianitv? 

H.   Mensforth. 

Manchester,  May  21th,  1919. 

[We  are  interested  in  the  further  information  supphed  liy 
Mr.  Mensforth.  We  made  no  suggestion  that  the  staff  would 
not  support  the  employers'  interests  if  those  interests  were 
conmion — ^in  other  words,  we  did  not  impugn  their  loyalty. 
But  are  employers'  interests  and  stiaff  interests  alike?  Fit- 
quently,  we  fear,  they  axe  not.  Mr.  Mensforth  defines  him- 
self as  an  employe,  and  we  accept  his  definition  :  but  J'nitu 
headed  his  article.  "An  Employer  on  .  .  .  ,"  and  there 
can  be  no  doubt  that  general  managers  are  usually  regarded 
as  employers.  We  have  heard  of  the  W'estinghou.se  Staff 
Committee,  but  the  information  at  our  disposal  does  not 
show  that  all  the  members  are  trade  unionists,  or  that  the 
Committee  is  entni.sted  with  any  degree  of  power,  or  that  its 
influence  is  allowed'to  be  compai-able  with  that  of  the  Works 
Committee. 

Mr.  Mensforth's  view  of  the  function  of  a  teacher  is  rather 
one-side<l.  We  a<lmit  the  Becessity  of  hammering  home  fnnda- 
Tnental  truths',  however  old  thev  may  be;  even-  child,  for 
instance,  has  to  learn  the  multiplication  table.  But  the  func- 
tions of  a  teacher  also  include  the  more  important  feature 
of  the  revelation  of  new  truths,  and  we  read  Mr.  Men.sforth's 
article  to  mean  that  the  war  had  been  a  revealer  of  new  good, 
which  is  a  conclusion  we  are  not  able  to  share. — Eds.  Elec. 
Ei:v.] 


Employes   and   the   Electricity   Supply  Bill. 

Tri  the  leading  article  of  you  issue  of  May  Ifith  I  much  I'e- 
gret  the  sentence  referring  to  the  Conspiracy  Act.  Inferenti- 
ally  T  take  it  you  consider  this  a  good  thing,  and  on  this  point 
1  beg  to  differ.  \NTiile  it  may  have  been  good  policy  as  a  tem- 
ivirarv  mea.s\ire  in  February  to  avoid  a  .shutdown  of  TjOndon. 
to  carry  it  on  now  is  an  insult.  If  made  apnlic.ible  to  .some 
b(«lies  of  public  utility  men.  why  not  all?  Railways,  tran.s- 
jvu-t.  postal,  mining.  A-c.  Whr  are  W"hitley  Boards  not  given 
to  undertakings  covered  by  this  Act? 

The  object  of  the  Act.  is  to  prohibit  strikes,  which  are  the 
lieifectly  legitimate  weapon  of  all  trade  unions,  and.  paradoxi- 
cal as  it  mav  seem,  it  is  onlv  breeding  strikes,  as  it  is  a- 
distinct  infringement  of  the  liberty  of  the  subject.  If  the 
government  is  desirous  of  preventing  strikes  let  it  pro- 
duce some  form  of  compulsory  arbitration.  The  term  is  a 
misnomer,  but  conveys  the  essence  of  the  pre-^nt-day  need, 
and  T  am  informed  it  was  used  by  Mr.  Lloyd  George.  Some 
weeks  ago  the  employes  of  gas.  water,  and  electricity  de- 
partments of  a  town  all  went  out  on  strike,  and  the  Govern- 
ment did  nothing.  From  this  one  can  conclude  the  unofficial 
strike  evades  the  Act.  T  make  bold  to  say  the  better  sense 
of  a  more  highly  educated  public  w'ould  support  the  men  in 
defying  such  antiquated  laws,  fspcrialhi  ns  nn  utihafHuff  hn.t 
hrni  vrov'iicd.  Again,  why  cannot  such  undertakings  have 
Whitley  Boa'rds  whose  findings  could  be  heard  under  the 
Temporary  Waces  Regulation  \ct.  191S-19.  and  made  binding 
by  it.  To  me  it  appears  as  if  the  axe-grindins.  honour.s-sellinf 
politician  is  hancintr  on  to  industrial  power  for  political 
purposes,   and  delaying  the   Minist'v  of  T  abour. 

T  am  also  at  a  loss  how  to  reconcile  the  Trade  Disputes  Act. 
1906.  which  "  exempts  trade  unions  from  common  law  relat- 
ing to  conspiracv  "  with  this  ancient  piece  of  Prussianism, 
the  1S7.5  Act. 

J.   H.   AV right. 

Dundee.  Mnn  ^P.fh.  1919. 


The  E.P.E..4.  Award. 

For  a  member  of  the  E.P.E.A.,  your  coirespondent  "  U<jn- 
naught  T.  Smith  "  displays  a  remaikable  ignorance  of  the 
doing  of  this  Association.  His  interest  in  the  affairs  of  the 
hodv  which  he  criticises  so  querulou.-:lv  ha^  evidently  not  led 
hun  to  attspd  any  meetings  of  his  local  section,  or  to  keep 
in  touch  with  his  corresponding  member.  Had  he  done  so. 
he  would  have  learnt  that  a  very  considerable  percentage  of 
E.P  E  a.  members  have  already  received  payment  in  full  of 
the  a.mount  due  under  the  award  of  the  arbitrator,  i.e..  20 
per  cert.  +  £90  as  from  March.  191S.  and  al.'^o  that  no  effort 
will  be  spared  on  the  part  of  the  -Association  to  ensure  that 
every  member,  without  exception,  shall  receive  like  treatment. 

It  is  not  necessary  to  use  a  steam  hammer  to  crack  a. 
walnut,  and  if  a  satisfactory  result  can  be  obtained  by  the 
gentler  method  of  moral  suasion,  surely  this  is  belter  than 
to  adopt  the  tactics  of  a  E«d  Bolshevik,  and  howl  for  blood 


at  any  cost.  Drastic  measures,  however,  are  not  excluded 
from  the  W'eajKms  in  the  armoury  of  tlie  B.P.E.A.,  and  the 
sword  will  be  strongly  drawn  when  occasion  demands  such 
extreme  action.  While  making  evei'y  allowance  for  the  sick- 
ness of  heart  that  accompanies  the  con-sciousness  of  hope  de- 
feiTed,  might  I  suggest  that  sneering  criticisms  such  as 
"  Connaught  T.  Smith  "  indulges  in  are  hurtful  to  his  cause, 
offensive  to  his  fellow  membeis.  and  calculated  to  weaken  the 
very  As.sociation  that  he  affects  to  deride  because  of  ita 
alleged  lack  of  strength  and  vigour.  The  E.P.E.A.  is  by  no 
means  so  pusillanimous  as  your  correspondent  suggests,  for 
proof  of  which  let  me  refer  him  to  an  announcement  on  page 
048  of  the  current  issue  of  the  Elkctric^l  Review. 

.  Shift  Engineer. 


I  am  afraid  your  correspondent,  "  Connaught  T.  Smith,"  has 
hardly  understood  my  letter  of  the  17th  ult.  How  can  the 
award  apply  to  Mr.  Harding  or  any  of  his  colleagues  w-ho 
consider  it  infra  dig.  to  join  ■*,  trade  union,  and  therefore, 
one  naturally  concludes,  are  not  members  of  the  E.P.E.A.? 

Wessex, 

June  1st,  1919. 

'  The  Southampton  Appointment.  ' 

The  procedure  in  connection  with  this  appointment  is  mo.st 
instructive.  When  originally  the  Committee  tried  to  force 
the  appointment,  of  its  favourite  upon  the  GouncU  without 
advertising,  and  faile<l,  the  Mayor  stated  "  that  Mi'.  Ellis 
was  one  of  those  first-class  men  who  would  not  apply  for  the 
post  if  it  was  thrown  oi)en  to  competition."  That  gentleman, 
however,  evidently  put  his  pride  in  his  pocket,  as  he  did 
send  in  his  application  after  the  post  was  advertised,  and 
small  blame  to  him  if  he  did  apply,  as  he  evidently  coveted 
the  position.  It  is  the  Southampton  Corporation,  and  not  its 
new  electrical  engineer,  which  is  subject  to  opprobrium  owing 
to  its  methods  of  doing  things.  With  regard  to  the  age 
limit,  I  thought  the  wai-  had  taught  a  little  sense;  if  a 
man  over  40  years  of  age  is  fit  to  fight  the  Geimans,  surely 
he  is  equally  fit  to  control  the  Southampton  alternators,  or 
whatever  variety  of  generators  are  in  use  there. 

I  remember  that  many  years  ago  the  Southampton  C<u-- 
poration  required  a  new  official.  The  post  was  adverti.sed. 
while  a  uiember  of  the  Corj)oration.  inexperienced  in  the  par- 
ticular work,  resigned  from  the  Corporation  to  apply  for  the 
job.    Needless  to  say.  he  won  hands  down. 

Evidently  the  Corporaticin  does  not  believe  in  stcreotyi>ed 
methods  of  doing  business. 

Xot  a    Cajididate. 

Sunday  Payment  in  Power  Stations. 

\l'he  vexed  question  of  the  Sunday  payment  is  in  many  cases 
not  settled,  as  the  award,  i.'Jl'J,  is  not  being  read  by  some  of 
the  chiefs  as  it  should  be.  As  a  proof  of  what  can  be  done 
by  a  httle  personal  pressure,  readers  will  be  interested  to  know 
that  the  North  Metropolitan  Electric  Power  Supply  Co.,  Ltd., 
is  paying  time  and  a  half  to  shift  workers  for  Sunday  duty 
in  the  power  houses.  This  rate  was  paid  prior  to  the  award, 
but  was  knocked  off;  but  by  the  able  presentation  of  the 
men's  case  by  the  Enginemen  &  Firemen's  Union,  to  which 
the  bulk  of  the  employes  belong,  the  overtime  was  reinstated 
and  the  back  money  paid.  We  hear  some  of  the  other  con- 
cerns are  wild  with  the  Power  Co.,  but  good  luck  to  the 
officials  who  are  fair-minded,  and  human  enough  to  read  the 
true  spirit  of  the  award,  and  generous  enough  to  pay  -with- 
out being  absolutely  forced. 

A.  B. 

M'orking  Speeds  in  Radio^Telegraphy. 

Uu  pa  ye  633  of  the  Electkic.\i.  Review  (May  30th),  among 
the  very  useful  and  always  apprei-iated  "  Telegraph  and  Tele- 
phone Notes,"  there  apisear  two  quoted  statements.  Though 
both  relate  to  radio-telegraphic  working  speeds  in  practice, 
and  appear  within  a  few  inches  of  each  other,  these  two 
statements  are  scarcely  mutually  corroborative. 

First  of  all,  we  leant  from  a  Times  conespondent  that 
"  messa.ges  from  Madrid  transmitted  over  Marconi's  system 
were  nine  and  ten  days  in  transit,  reaching  London  several 
days  after  letters  confirming  them." 

Secondly.  Mr.  Godfrey  C.  Isaacs  has  been  reported  to  have 
.said — w'hen  referring,  in  a  recent  sj^eech,  to  wireless  stations 
for  commercial  pu:-poses — th.it  the  "capacity  for  traffic"  of 
such  stations  was  "  practically  unlimited."  Also  :  "  Wireless 
could  do  loO  words  per  minute  simplex  an-d  300  duplex." 
.\nd.  "It  would  require  but  a  very  simple  mechanical  im- 
provement to  double  or  quadruple  that  number  of  ixords." 

Now,  a  very  simple  question  will  (K-<:ur  to  us  all.  Are  these 
speeds  and  theM>  "  practically  unlimited  "  possibilities 
attained,  or  are  they  applicable  between  Madrid  and  Lon 
don?  If  not.  the  telegraphing  public  raav  naturallv  ask 
"  Why  tiot?  ■'.  . 

This  i.s  no  ill-natured  <lig  at  "  wireless  "  by  a  member  of 
the  cable  .service,  but  an  open  and,  sincere  ap(val  for  exact 
informatitin.  Such  wonders  have  been  effected  by  pi-oimoters 
and  developers  of  "wireless"  and. by  devoted  men  in  its 
many  special  .spheres,  that,  out  of  slieer  respect  for  that 
marvellous  means  of  international  intercourse,  one  seeks 
facts;  and.  somehow,  it  is  difficult  to  .sec  how  Mr.  Godfrey 
C.  Isaacs's  figur(*s  and  assurances  can  accord  with  the  Times 
correspondent's  complaints.     If   the  tv\'o   can    be   reconciled. 
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nobody   will   be   betk'r   pleasod   than  the    writer ;    Ma^na  est 
Veritas.    .    . 

With  regard,  now,  to  the  subuiarine  telegraph  service,  we 
all  know  that,  from  war  causes,  the  cables  haAo  had  a  bad 
time,  in  spite  of  the  magnificent  and  wholly  devoted  work 
of  the  cable-ship  stall's  and  crews.  We  know,  t<K>,  that  all 
available  cables  have  lx>en  pat-ked  with  Government  traffic, 
M>  the  delay  on  the  lonp-suffering  public's  messages  has  neces- 
■>iu-ily  been  great.  In  any  ca.se.  taking  into  consideration  the 
working  circumstances,  10  days'  delay  on  ordinary  messages 
between  Calcutta  and  London  is  more  creditable  than  the 
snne  deJay  between  Madrid  and  London. 

E.   Raymond' Barker. 

Ixindon.  June  2nd,  1919. 

[Obviously,  telegraphic  delays  may  occur  due  to  causes 
quite  independent  of  speed  of  transmission, — Eds.  Elec. 
Rfv.]  

The  I.E.E.   E.\aminatioiis. 

1  should  be  glad  to  hear  what  your  readers  tliink  of  the 
T.E.E.  decision  to  hold  no  examinations  until  further  notice. 
No  doubt  the  Council  have  very  carefully  considered  the 
matter,  but  I  wonder  if  they  have  thought  of  the  case  of  the 
endneer  who  is  not  yet  qualified  by  experience  alone  for  the 
A.M.I.E.E.  These  men  have  to  carry  on  knowing  that  finally 
they  have  an  examination  to  face,  and  each  year  getting  less 
inclined  to  study  general  electrical  engineering  and  the  other 
subjects   doraanded. 

Cannot  the  Institution  hold  examinations  next  year  as 
usual,  and  gi\e  the  juniors  the  chance  of  completing  part  of 
their  qualifications?  They  could  then  settle  down  to  the 
^!>ecial  study  demanded  by  their  occupation.  It  is  to  be  noted 
that  the  Institution  of  'Mechanical  Engineers  ha-s  not  dis- 
continued its  examinations. 

Junior  I.E.E. 

May  mil,  191 9. 


LEGAL. 

M.lRCO.Nl's    WlHELESS    TlXEGRAPH    Co.    V.    ThI,    CbOWN. 

Mr.  .I0STICE  .a..  T.  L,\wre.\ce  s;it  in  the  King's  Bench  Division 
on  Monday  as  an  arbitrator  to  assess  the  amount  of  damages 
d>ie  to  the  Marconi  Wireless  Telegraph  Co.  from  the  Crown 
for  In-each  of  an  agi-eement  dated  July  30th,  1913,  by  which 
the  company  was  to  construct  an  Imperial  chain  of  six  wireless 
stations  round  the  Empire, 

In  Mai-ch  of  last  year,  Mr.  Justice  McCardie.  before  whom 
the  action  came,  held  that  the  Postmaster-General  was  not 
entitled  to  repudiate  the  contract,  and  that  the  company  was 
entitled  to  damages  for  repudiation.  He  directed  that  the 
damages  shoiild  be  assessed  by  an  expert. 

Counsel  were  :  For  the  Crown,  the  .\ttornev-Genera]  (Sir 
Gordon  Hewart,  K.C.),  the  Solicitor-General  (Sir  E.  Pollock, 
K.C.).  Mr.  T.  Terrell,  K.C.,  Mr.  E.  Charteris,  K.C.,  and  Mr. 
Geveen.  For  the  company.  Sir  E.  Caj-son,  K.C.,  Mr.  Leshe 
Scott.  K.C.,  Mr.  Hunter  Grey,  K,C.,  Mr,  Stewart  Sevan, 
KG.,  and  Mr.  Hilde^ley. 

Sir  Edw.ird  C.irson,  in  his  opening  si>eech.  said  his  Lord- 
■.hip  was  asked  to  assess  the  damages  under  an  order  for 
ludgment  made  on  March  ISth  last  year  after  a  trial  before 
.Mr.  Justice  McCardie.  The  contract  pravided  for  a  chain  of 
vvireless  stations  to  be  erected  in  England.  Egypt,  East  African 
Protectorate,  the  Union  of  South  Africa,  India,  and  Singaix>re, 
or  a  neighbouring  part  of  the  Malay  Peninsula.  On  Decem- 
ber 30th,  1914,  a  letter  was  written  by  the  Post  Office  repu- 
diatmg  the  contract.  Counsel  read  the  correspondence  which 
passed,  including  a  letter  from  the  companv  claiming  com- 
l>ensa.tion  for  breach  of  agreement,  and  the  Post  Office  reply 
thereupon  cancelling  the  letter  terminating  the  contract,  on 
account  of  the  war.  There  was.  said  counsel,  an  earlier  con- 
tract which  was  terminated  for  .some  political  reason. 

Sin  GORDOX  Hewart  remarked  that  a.  Select  Committee 
reported  on  that  matter  on  January  4th,  1913,  and  on  .Jan- 
uary 14th,  1913,  the  company  wrote  asking  to  be  released 
from  the  contract. 

Sir  Edward  Carso.v  replied  that  that  was  in  consequence 
of  intermmable  delays.  Counsel  next  read  the  findings  of 
Mr,  Justice  McCardie,  and  added  that  his  Lordship  now 
might  relieve  his  mind  entirely  as  to  the  cost  of  the  under- 
taking, because  the  parties  had  settled  that  part  of  the  case 
dealing  with  the  money  spent  on  stations  partly  erected. 
Ihe  contract  provided  that  the  Marconi  Co.  were  to  receive  a. 
royalty  of  10  per  cent,  on  the  gross  receipts  from  the  stations 
as  a^ reward  for  their  patents.  The  contract  was  for  28  vears 
with  powers  on  the  Post  Office  to  terminate  after  18  vears' 
ihe  patent=  would  run  out  in  14  years,  and  his  Lordship  would 
tiave  to  say  whetiier  there  would  probahlv  be  new  patent'^  and 
improvements  to  keep  the  contract  going  for  28  years  or  anv 
less  period.  At  the  end  of  28  years  the  installation  was  t^ 
become  the  projwrty  of  the  Government.  As  to  how  his 
i.x;rdstiip  was  to  detennine  the  probable  gross  profits,  counsel 
«ud  wireless  telegi-aphy  was  in  its  infancv.  and  in  conadering 
the  wmpanv  s  claim  his  Lordship  would  consider  the  remark- 
able ftevftiopment*  it  had  made  in  the  last  few  vears  The 
.'ompany  giiggcsted  that  they  were  entitled  to  look  forward 
dunng  the  contract  years  to  a  vast  programme  of  businesg 


all  over  the  world.  Sir  Edward  Carson  went  on  to  say  that 
there  was  no  serious  competitor  to  the  Marconi  system,  and 
the  Marconi  Co,  held  the  controlling  interest  in  the  Gold- 
schiuidt  and  Poulsen  systems.  Dining  the  war  the  Marconi 
Co,  picked  up  and  distributed  to  the  Government  and  the 
Press  60  million  words  and  transmitted  eight  million  words. 
That  showetl  the  va.st  field  before  wireless.  Nearly  3,000  ships 
were  fitted  for  wireless,  and  the  company  had  built  stations 
for  Governments  nearly  all  over  the  world.  The  basis  of  the 
company's  claim,  said  counsel,  was  roughly  that  for  1916 
they  would  have  done  a  traffic  equal  to  on<'-third  of  the  cable- 
gram business  for  that  year,  and  that  the  wireless  traffic 
would  have  increased  10  per  cent,  each  succeeding  year.  Pro- 
ceeding, Sii-  Edward  Carson  gave  figures  to  .show  the  growth 
of  the  Marconi  Co.  The  company  was  spending  something  like 
£5.5,000  a  yciir  on  work  of  experimental  research.  It  had 
high  power  stations  in  Wales,  Ireland,  the  United  States,  and 
Canada.  The  more  the  whole  business  of  the  company  in- 
crea-sed,  the  more  would  there  bo  a  likelihood  of  a  great 
inci-ease  of  business  in  connection  with  the  Imperial  wireles.") 
stations.  Counsel  quoted  from  a  Post  Office  return  figures 
showing  the  increase  in  the  telegram  business.  The  claim 
for  the  ve<ir  191G  was  £70,000,  based  on  the  Post  Office 
figures.  For  1917  the  claim  was  £103,000,  and  for  1918  the 
claim  was  for  half  the  Post  Office  earnings.  Thereafter  it 
was  at  the  rate  of  10  per  cent,  more  each  year.  Counsel 
explained  that  the  figures  which  had  been  prepared  were  not 
arbitrary.  A  great  deal  depended  on  the  view  his  Lordship 
took  of  probable  progression  and  expansion  of  business.  As- 
suming that  the  business  remained  stationary  for  28  years  on 
the  1917  standard  the  claim  of  the  company  totalled 
£1,819,743.  If  a  5  per  cent,  progression  was  allowed  the 
figure  would  be  £3,610,374,  and  if  10  per  cent.  £7,181,774. 
If  a  progression  of  15  per  cent,  were  allowed  the  amount 
would  be  £15,505,000.  With  the  reduction  of  charges  which 
wireless  made  possible  came  increased  business.  Cable- 
grams were  ,at  so  much  greater  expense  that  they  could 
not  compete  with  wireless.  Showing  how  wireless  beat  the 
cablegrams,  coun.sel  mentioned  that  wireless  had  been  in- 
stalled lietwoen  San  Francisco  and  Honolulu.  Between  1914 
and  1917  the  wireless  takings  were  300  dollars  a  day,  a.gainst 
the  caible  company's  260  dollars  a  day. 
The  hearing  was  adjourned  till  Wednesday. 


BUSINESS  NOTES. 


Import    Restrictions,— The  President  of  the  Board  of 

Trade,  after  duly  considerintr  the  recommendations  of  the  Con- 
sultative Council  on  Imports,  has  "riven  the  following"  further 
directions  in  reo^ard  to  the  Prohibition  of  Imports.  The  restrictions 
on  the  importation  of  the  followiuir  articles  is  to  be  removed  : — 

236.  Vacuum  cleanere,  including  electric  vacuum  cleaners. 

344.  Small  electric  motors  up  to  J  h.p.,  rolling  mill  electric  motors  for 
auxiliary  driving  up  to  25  h.p.,  and  single-phase  repulsion  induction  motors. 

245.  Electrical  measuring  instruments  of  all  kinds  with  4-in.  dials  and 
under. 

216.  Flexible  wires  for  telephony  and  house  wiring. 

The  importation  of  the  following  articles  Ir  to   be  licensed  only 
exceptionally  as  and  when  required  : — 
2.50.  AVpighinjc  machines  and  scales. 

252.  Wire  rope. 

253.  Drop  forgings  other  than  wire-rope  sockets. 

258.  Tachometers  or  speed  indicators  other  than'  those  required  for  use  on 
mn*or-cars. 

?31.  Electric  incandescent  lam^js  (meaning  complete  lamp  bulbs  with  fila- 
ments), and  filaments  supports,  contacts,  and  tubes. 

262.  Electric  house-service  meters. 

263.  Electrical  measuring  instruments  of  all  kinds,  excepting  those  with 
4-in.  dials  and  under.  ^ 

2tJ4,  Electrical  cooking,  heating,  and  domestic  laundry  appliances,  except 
electric  washing  machines  and  electric  vacuum  cleaners.' 

265. 'Electric  cables  and  wires  other  than  flexible  wires  for  telephony  and 
house  wiring. 

266.  Batteries  for  pocket  lamps. 

267.  Electric  motors  and  parts  thereof  other  than  for  renewals,  except  (a) 
small  motors  up  to  J  h.p.  ;  (b)  rolling  mill  motors  for  auxiliary  driving  up  to 
250  H. p.;  (c)  single-phase  repulsion  induction  motors. 

268.  Electrical  accessories  and  parts  thereof  including  fan  motors. 

The  importation  of  the  foUbwipg  articles  is  to  be  restricted  as 
shown  : — 

273.  Dry  cells  and  primary  batteries,  except  those  for  pocket  lamps  are  to  be 
admitted  at  the  rate  of  20  pt-r  cent,  of  1916  imports. 

374.  Bulbs  for  electric  lamps  are  to  be  admitted  at  the  rate  of  50  per  cent,  of 
l!il3  imports. 

In  accordance  with  the  above,  general  licences  have  been  issued 
for  the  articles  mentioned  in  Items  236 — 216. 

Applications  for  special  licences  should  be  made  as  usual  to  the 
Department  of  Import  Restrictions,  22,  Carlisle  Place,  S.W.  1. 

Mica  Control  Order,  1918. — The  Minister  of  Munitions 

has  suspended  the  operation  of  the  above  order  as  from  May  30th, 
1919. 

The    Electric    Lamp    Manufacturers'    Association    of 

Great  Britala,  Ltd.— The  Electric  Lamp  MANUFACxrRERp' 
Association  ov  Great  Britajn,  Ltd.,  the  registration  of  which 
was  recently  announced  in  our  columns,  will  in  future  take  over  the 
work  of  the  Tungsten  Lamp  Association.  The  registered  offices  of 
the  Association  are  at  46,  Queen  Victoria  Street.  London.  E.G.  4, 
and  Mr.  J.  E.  Edgecombe,  the  director,  asks  that  henceforth  all 
communications  shall  be  addressed  there. 
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Anglo- Italian  Industrial  Relations.— We  have  received 

11  oopy  of  the  first  number  of  the  Itnlian  Gazette,  a  financial, 
commercial,  and  eeonomio  review  published  quarterly  in  Rome. 
It  is  in  the  EnfrUsh  lano-uage,  and  its  object  is  to  streng-then  and 
develop  the  economic,  political,  and  commercial  relations  between 
Italy  and  Enprland.  There  are  words  of  greeting-  from  the  British 
Ambassador  in  Rome,  and  an  interview  with  Mr.  Capel  Cure, 
Commercial  Counsellor  to  the  British  Embassy  at  Rome,  on  "  The 
Relations  between  Italy  and  England."  There  are  many  articles 
by  men  of  eminence  in  Italy  on  such  subjects  as  the  necessity  to 
the  world's  civilisation  of  an  intimate  friendship  between  the  two 
peoples,  the  future  of  Italy,  Italian  ports,  how  to  increase..trade 
between  the  two  countries,  the  future  of  hydro-electric  industry  in 
Italy,  public  works  in  Italy,  &c.  The  writer  of  the  article  on 
hydro-electric  worlis  (Achille  Manfredini)  concludes  by  saying-  : — 
"  It  will  be  a  pleasure  to  us  to  see  French,  Eng-lish.  and  Belgian 
capitalists  contribute  largely  to  this  intense  and  rapid  diffusion  of 
hydro-electric  installations,  continuing  thus  after  the  war  a  cordial 
brotherhood  of  industrial  collaboration  similar  to  that  military 
collaboration  which  united  them  on  the  battlefields. "  The 
Gtizi'tte  is  edited  by  Roberto  Lombardo,  and  published  at  Piazza 
Cavour  17   Rome. 

Italian   Trade    Inquiries. — For  several   years  past,   by 

courtesy  of  the  British  Chamber  of  Commerce  for  Italy,  we  have 
published  periodically  a  selection  of  inquiries  received  by  that 
Chamber  from  business  houses  in  Italy  which  were  anxious  to  open 
electrical  and  allied  trade  connections  in  this  country.  We  now 
desii'e  also  to  draw  our  readers'  attention  to  another  list  of  trade 
openings  with  Italy  which  is  published  in  the  Journal  of  the 
Italian  Chamber  of  Commerce  in  London  (Inc.).  This  list  contains 
a  large  number  of  electrical  inquiries  from  buyers  and  agents,  and 
is  well  worthy  of  study  by  our  manufacturers.  Copies  of  the 
Jinirnal  may  be  obtained  at  the  office  of  the  Chamber,  at  4,  Queen 
Street  Place,  E.C.  4.  where  the  secretary  is  able  to  give  particulars 
of  the  name  and  address  of  any  Italian  inquirer,  where  such  may 
be  desired. 

The   Metric    System  in  Belgium.— The  local   Syndical 

Chamber  for  machine  tools,  industrial  products,  itc.  of  Liege  is 
complaining  of  the  difficulties  caused  by  the  almost  universal 
British  habit  of  quoting  tor  goods  in  other  than  metric  measures. 
The  honorary  British  Vice-Cousul  at  Liege  is  repeatedly  having 
his  attention  drawn  to  the  same  subject,  and  he  points  oat  that  if 
United  Kingdom  firms  wish  to  develop  their  trade  in  Belgium,  quota- 
tions under  the  metric  system  are  essential, — Board  of  Trade  Journal . 

The  Appointment  of  British  Agents  Overseas. — Firms 

who  are  contemplating  embarking  on  extended  export  trade  schemes, 
may  be  interested  in  the  following  notice  published  in  the  last 
issue  of  the  Board  of  Trade  Journal : — 

"  Attention  has  been  repeatedly  drawn  by  Trade  Commissioners 
and  Consuls  to  unsatisfactory  agency  arrangements  of  British 
firms  in  overseas  markets.  It  does  not  seem  to  be  generally  known 
that  His  Majesty's  officers  abroad  representing  this  Department  are 
able  to  afford  valuable  assistance  to  British  firms  who  may  desire 
information  respecting  agency  arrangements,  («)  by  suggesting  the 
names  of  firms  likely  to  be  suitable  as  representatives  or  agents  in 
their  areas,  and  (//)  by  answering  inquiries  as  to  local  firms  con- 
cerning whom  information  is  desired.  British  firms  who  are  • 
seeking  representatives  or  agents  overseas  are  requested,  in  the 
first  instance,  to  apply  to  the  Department  of  Overseas  Trade 
(Foreign  Office  and  Board  of  Trade).  Mr.  Hamilton  Wickes, 
H.M.  Senior  Trade  Commissioner,  who  is  attached  to  the  head- 
(juarters  of  the  Department,  is  prepared  to  interview  firms  requiring 
a-ssistance  and  advice.  It  is  advisable  that  the  applicant  desiring 
ifepresentation  abroad  should  furnish  information,  when  applying, 
on  the  following  points  : — 

"I.  Whether  the  goods  of  the  applicant  have  been  exported  to 

the  indicated  territory  ;  and  if  so,  in  what  manner. 
"  2.  Whether  the  agent  required  is  to  be  paid  a  commission, 

and  how  far  financial  responsibility  on  the  orders  secured 

is  to  be  borne  by  the  ag^nt. 
''  3.  Whether  the  representative  required  is  to  act  as  buyer  for 

his  own  account. 
"  4.  Whether  the  agent  or  representative  required  is  to  act  in 

some  other  capacity." 

Auction   Sales. — Messrs.  Edward  Rushtox,  Son  and 

Kenvon  will  offer  for  sale  by  auction,  in  one  lot  as  a  going  concern, 
on  June  17thvat  the  Thatched  House  Hotel,  Manchester,  the  free- 
hold land, ''premises,  machinery  and  plant,  and  goodwill  of  the 
business  of  Messrs.  Connolly  Bros.,  Ltd.,  insulated  wire  manu- 
facturers, Blackley  'Vale  Mill,  Manchester.  By  direction  of  the 
Disposal  Board  Messrs.  G.  N.  Dixox  &  Co.,  will  offer  on  June  17th 
and  three  following  days,  at  Oldham  Aircraft  Factory,  Hollinwood, 
Manchester,  new  electrical  plant  and  material,  including  two 
SoU-K.v.A.  transformers,  switchboards,  motors,  cables,  ifcc.  Particu- 
lars are  given  m  our  advertisement  pages  to-day. 

Russian  Ports  not  yet  Open  to  Trade. — The  following 

ports  in  Russia  are  not  open  to  trade  for  the  present : — 

1 .  All  Russian  ports  north  of  a  line  drawn  from  the  estuary  of 

the  Dniester  to  the  Gulf  of  Peretcop. 
:J.  All  Crimean  ports,  except  Kertch,  now  in  the  possession  of 

the  'Volunteer  Army. 
3.  All  ports  on  the  northern  shore  of  the  Sea  of  Azof. 
Further  information  on  the   above  may  be  obtained  from  the 
Russian  and  Scandinavian  Section,  Department  of  Overseas  Trade, 
Sunderland   House,   Curzon  Street,  Mayfair.   W. — Board  of  Trade 
Jovnuil. 


Employment  in  the  City.— The  City  of  London  Employ- 
ment Committee  is  directing  attention  to  the  special  facilities  of 
the  City  of  London  Employment  Exchange  for  filling  vacancies  of 
the  professional,  clerical  and  commercial  type.  This  Exchange  is 
the  only  London  Exchange  dealing  exclusively  with  this  class  of 
labour,  and  is,  therefore,  able  to  place  every  week  about  500 
applicants,  drawn  from  all  parts  of  London. 

The  various  Sections  of  the  Exchange  are  as  under  : — 

Meu'g  and  Disabled  Soldiers'  Section.— 9,  New    Bridge  Street,  E.C.  4. 

Telephone  Nos. :  Citv  34&5-6-7-8. 
Women's    Section.— 30-52,   Ludgate   HUl,  E.C.  4.    Telephone  Nos:  City 

3485-6  7-8. 
.Juveniles'  Section.— 5,  Tudor  Street,  E.C.  4.    Telephone  Nos  :  City  1910-1. 

Names    of   Belgian   Importers. — During  the  past  two 

months  several  thousand  names  of  Belgian  importers  and  agents 
have  been  received  from  the  British  Consul-General  in  Antwerp, 
and  firms  desirous  of  develo_ping  their  trade  with  Belgium  should 
communicate  with  the  Belgian  Trade  and  Reconstruction  Section. 
Canada  House,  Kingsway,  specifying  the  articles  they  wish  to 
export. 

Reconstruction  Problems.— No.  20  of  the  grey  Pam- 
phlets (2d,),  issued  by  the  Ministry  of  Reconstruction,  deals  with 
the  subject  of  "  Xatm'al  Science  in  British  Education,  " 

Output  of  Iron  and  Steel.— The  following  statement  as 

to  production  of  iron  and  steel  in  the  United  Kingdom  is  issued  by 

the  Ministry  of  Munitions  for  the  week  endinR  May  3rd,  1919  : — 

Pig  Ikon. 

Output  in  No.  of  furnaces 
tons.  in  blast. 

60,000  99 

44  000  74 

45,009' 


Hematite  

Basic        

Foundry,  forge  and  other  qualities 
.■lUoys 

Total.. 
Steel  ingots  and  castings,  157,000  tons. 

New  Swedish  Company. — ^A 


6,000 
151,000 


18 
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new  company '  has  lately 
been  formed  at  Malmo,  Sweden,  with  a  maximum  capital  of 
approximately  £20.000,  with  the  title  Sydsvenka  Kabelfabrik 
Aktiebolag,  to  establish  works  for  the  manufacture  of  electric 
cables. 

Sir  Auckland  Geddes  and    Permanent  Trade   Policy. 

— The  last  meeting  of  the  Consultative  Council  on  Imports  was 
held  on  Monday.  June  2nd,  at  the  Board  of  Trade,  when  Sir 
Auckland  Geddes  took  the  opportunity  of  thanking  the  Cotmcil  on 
behalf  of  the  Government,  for  the  very  arduous  work  which  they 
had  performed.  He  told  them  that,  in  the  opinion  of  the  Govern- 
ment, the  work  which  they  had  done  had  proved  to  be  of  the 
greatest  value  to  British  trade,  and  had  contributed  substantially 
to  securing  employment  throughout  the  country.  He  also 
informed  them  that,  while  they  had  been  working  at  a  transitional 
policy,  other  minds  had  been  occupied  in  working  out  a  permanent 
policy  for  the  country,  and  that  just  as  this  was  the  concluding 
meeting  of  the  Council,  he  hoped  that,  later  in  the  day,  he  would 
attend  the  concluding  meeting  of  those  who  had  been  working  out 
in  detail  the  proposals  for  a  permanent  policy.  Sir  Auckland 
said  that  it  was  obviously  impossible  for  him  at  that  time  to 
indicate  in  any  way  the  nature  of  the  solution  which  had  been 
arrived  at  of  the  many  problems  involved.  He  could,  however, 
give  them  one  indication  of  the  complexity  of  the  position.  It  was 
this,  that  the  Exchanges  were  now  roughly  capable  of  division  into 
two  classes  viz.,  those  that  were  heavily  against  us,  and  those  that 
were- lieavily  in  our  favour,  and  that  the  difference  was  in  some 
cases 'very  great.  Whatever  policy  was  adopted  would  have  to 
take  full  account  of  this  great  change  in  our  economic  position  in 
comparison  with  what  existed  in  1914. 

French  Companies. — Z.  Meeroff  et  Cie  is  the  title  of  a 

company  formed  at  Paris  with  a  capital  of  l.")0,000  fr.,  for  the 
manufacture  of  insulating  substances  in  galenine  and  ebonite. 

Under  the  style  of  Morel,  Caramanos  et  Cie  a  company  has  been 
formed  at  Paris  to  carry  out  electric  installations.   Capital  70,000  fr. 

By  the  issue  of  shares,  the  Societe  Etablissements  Parvillfe 
Freres  purposes  increasing  its  capital  from  1,890,500  fr.  to 
4,000,000  fr. 

The  Licensing   of   Electrical    Imports.— In  reply  to  a 

question  in  Parliament  by  Mr.  G.  Lambert,  S=r  Auckland  Geddes 
stated  that  bulk  licences  for  the  importation  of  electrical  devices 
are  issued  by  the  Board  of  Trade  to  the  British  Electrical  and 
Allied  Manufacturers'  Association  for  the  importation  of  speciSed 
classes  of  articles  up  to  specified  amounts,  and  the  Association 
distributes  the  licences  among  importers,  whether  members  of 
the  Association  or  not,  but  any  individual  has  the  right  to  makfe 
independent  application  iox  a  licence.  The  importation  of  Autocall 
telephone  apparatus  is  not  at  present  prohibited.  Examination  of 
the  decisions  already  published  will  show  that  no  articles  are 
refused  admission  if  they  are  required  for  manufacture  in  this 
country  and  are  unproctu'able  here. — T/ie  Bulletin  of  the  F.B.I. 

Copper. — The  Cape  Copper  Co.,  last  week,  informed  its 

shareholders  that  in  consequence  of  the  fall  in  the  price  of  copper 
and  the  prevailing  abnormally  high  working  costs,  resulting  in 
heavy  loss  to  the  company,  instructions  had  been  given  to 
suspend  mining  operations  in  Cape  Colony.  It  is  intended  to  carry 
out  a  certain  amount  of  prospecting  work  during  the  period  of 
suspension.  Owing  to  the  adverse  conditions  under  which  the 
company's  operations  have  been  carried  on,  no  interim  dividend 
can  be  paid  on  either  the  ordinary  or  preference  shares. 
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Never  Again!  A  French  Electrical  Reply  to  German 

Traders.  -I.'f.'Ucrrirll'-  puMishca  a  letter  receivf<l  by  one  of  its 
readers  from  a  IJerinan  tirm  offerinp  to  supply  its  speeialitiea  in  u 
eortaiii  class  of  machinery.  The  reply  of  the  French  firm,  the 
betiU  of  which  is  one  of  the  most  eminent  of  French  electricians, 
was  severe  and  conclusive.  Recalling  the  fact  that  the  law  a»rainst 
tradinif  with  enemy  tirms  still  remained  unrepealed,  it  stated  that, 
with  or  without  such  law.  no  German  machine  would  ever  be 
received  into  the  works  of  the  firm  in  question-  at  lea-st  unless 
such  machine  were  delivered  in  exchange  for  one  of  the  many 
machines  stolen  by  the  Germans  from  the  French  departments  of 
the  Xorth.  Ttie  German  firm  h.os  not  continued  the 
eorresDondence. 

End    of    a    Johannesburg    Strike.— Our    Cape    Town 

corres|K)ndent  states  that  the  buildintr-trade  strikers  at  Johannes- 
bnr'T.  after  one  of  the  longest  strikes  in  the  history  of  South  Africa 
have  decided  to  return  to  work,  havinfr  accepteil  the  terms  of  the 
employers,  viz.  : — Ss.  iUd.  per  hour  for  a  week  of  44  hours.  When 
the  m^  came  out  on  strike  they  were  receivinsr  £7  10s.  for  a  week 
of  4S  hours.  They  resume  work  at  £  7  4s.  lod.  for  a  week  of  44 
hours. 

The  44-Honr  Week  in  the  Engineering  Trade.— It  is 

reiwrted  in  Tlie  Tiiiie.i  that  the  ballot  taken  by  the  Feiieration  of 
Knorineerinj;  and  Shipbuildinsr  Trades  on  the  question  of  approach- 
insr  the  employers  for  a  44-hour  week  without  a  reduction  in 
earnings  has  now  been  completetl.  The  final  fijrures  were  :— For 
the  44-hour  week.  313,000;  ajrainst.  I.").00(>.  The  N'e<rotiatiug- 
t  'omniittee  of  the  Federation  is  to  meet  this  week  to  decide  the 
Iiolicy  to  be  adopted  for  sriving:  effect  to  the  above  decision. 

Our  contemporary  stated,  on  .'Saturday,  that  a  scheme  for  amalga- 
mating 1 1  Trade  Tnions  in  the  engineering  and  allied  industries. 
with  4.5(1.0110  memljers  and  a  capital  of  over  3i  millions,  was 
:ulopted  at  a  Conference  at  York.  It  will  he  balloted  upon  by 
members  of  the  Unions  concerned. 

Peace  Preparations  at  Beardmore's. — Sir  Wm.  Beard- 
more,  in  his  speech  at  the  annual  meeting  of  William  Beardmore 
and  I'o.,  Ltd..  at  Glasgow,  after  giving  an  account  of  the  immense 
o|ieration5  contributed  by  the  company's  different  works  to  war 
jiroductions  of  all  kinds,  referred  to  the  various  developments  that 
iiad  been  arranged  for  in  the  manufacture  of  motor  vehicles,  tools 
and  jigs,  special  steels  and  steel  castings,  all  types  of  shafting. 
railway  material  and  locomotives.  &c.  They  had  secured  the  rights 
to  manufacture  marine  Diesel  engines,  and  had  undertaken  a  fresh 
(^mpaign  with  the  improved  '  Beardmore "  marine  crude-oil 
engines.  Arrangements  had  been  made  for  the  atlequate  represen- 
tation of  the  company  in  all  parts  of  the  world,  which  should 
ensure  their  obtaining  a  fair  share  of  colonial  and  foreign  trade. 

Advertising     British     Goods    for    Export    Trade.— It 

havin/  lieen  reported  that  the  American  Government  were  pro- 
viding a  large  sum  of  money  for  advertising  American  good.s 
throughout  the  world,  a  question  was  asked  in  the  House,  last 
week,  whether  the  Board  of  Trade  was  prepared  to  take  similar 
action  in  regard  to  the  goods  manufactured  in  the  United  Kingdom, 
so  that  our  own  manufacturers  might  not  suffer  in  the  markets  of 
the  world. 

In  reply  it  was  stated  that,  in  the  opinion  of  the  President  of 
the  Board,  specific  advertising  of  particular  goods  should  be  left  to 
the  firms  individually  concerned.  The  President  was.  however, 
considering,  in  conjunction  with  the  Foreign  Office,  the  general, 
but  impottant.  question  of  attracting  attention  in  foreign  markets 
to  British  industry. 

A  Strike  Prevented. — A  Berlin  dispatch  states  that  a 

threatened  strike  of  employes  at  the  Crefeld  municipal  electricity 
works  was  averted  by  the  Commander  of  the  Belgian  troops  in 
occupation  taking  strong  action.  He  announced  his  intention,  if 
there  was  a  strike,  of  immediately  putting  30  of  the  men  with 
their  backs  to  a  wall  and  having  them  shot.  The  Workmen's 
Committee  were  to  be  first  selected  for  this  privileged  treatment. 

Social  Evening. — The  staff  and  foremen  of  the  Edison- 
Swan  Electric  Co..  Ltd..  spent  a  delightful  evening  in  the  Staff 
Cafe  at  Ponders  End  Works,  on  Friday.  The  first  part  of  the 
evening  was  devoted  to  a  whist  drive,  prizes  being  successfully 
carried  off  by  Messrs.  J.  R.  Sells.  J.  S.  Child,  and  .1.  Terrington. 
Subsequently  a  smoking  concert  was  held  under  the  chairmanship 
of  Mr.  J.  Bacon,  who  explained  that  the  gathering  was  in  the 
nature  of  a  "Victory"  celebration,  but  was  also  designed  to  mark 
the  merging  of  the  old  Committee  responsible  for  the  social  side  of 
the  "  Ediswan  "  AVorks  into  the  newly-formed  "  Ediswan  "  Staff 
Association.  Mr.  J.  W.  Elliott  next  toasted  the  Committee.  There 
was  a  good  musical  programme,  and  refreshments  were  served 
during  the  evening. 

Trade  with  Brazil. — The  British  Chamber  of  Commerce 

in  Brazil  (Inc.1  has  issued  the  first  number  of  its  Mmilhly  Bulletin. 
It  is  on  the  lines  of  the  War  Bulletin  issued  by  the  British 
('hamber  of  Commerce  in  Paris,  and  contains  information  on  various 
matters  of  interest  to  manufacturers  and  exporters.  The  offices  of 
the  Chamber  are  at  .51 -.53.  Av.  Rio  Branco.  Rio  de  Janeiro. 

Book      Notices. —  Circular   Xo.   7f.    of  the  Bureau  .  of 

Standards.  "  .\luniinium  and  its  Light  Alloys. "  The  physical  pro- 
perties of  aluminium  and  its  light  alloys  are  describefi,  and  the  effects 
of  temperature,  different  manufacturing  operations,  and  impurities 
upon  these  properties  are  discussed.  Wa.shiugton  :  Government 
Printing  Ofiice.     Price  20  cents. 

•'./.'-/,««/ of  the  Franklin  Institute.'  Vol.  CLXXXVII.  Xo.  5. 
May.  1 '.I lit.     Philadelphia  :  The  Institute.     Price  50  cents. 


Trade  Announcements.— Mkssrs.  Wolseley  Motors, 

Ltd.,  announce  that  Messrs.  Vickers,  Ltd..  who  hold  the  controlling 
interest  in  the  company  and  in  the  Electric  and  Ordnance  Acces- 
sories Co..  Ltd.,  have  decided  to  amalgamate  certain  departments  of 
the  two  businesses,  i\s  from  June  1st,  1!I19,  Wolseley  Motors,  Ltd,, 
have  taken  over  the  land,  buildings  and  plant  comprising  the  Ward 
End  Works  of  the  Electric  and  Ordnance  Accessories  Co  ,  lAd,  ; 
Wolseley  Motors,  Ltd..  have  taken  over  the  motor-ear,  ordnance, 
and  tiniken  bearing  departments  of  tlie  Electric  and  Ordnani'e 
Accessories  Co.,  Ltd. 

The  E.  and  O.  Accessories  Co.,  Ltd.,  will  pay  all  accounts  lor  goods  delivered 
to  that  company,  in  connection  with  these  departments,  up  to  May  31st,  111  », 
hut  as  from  that  date  all  goods  already  ordered  will  be  received  and  paid  li>r 
by  Wolseley  Motors.  Ltd. 

The  E.  and  O.  Accessories  Co.,  Ltd.,  will  collect  all  accounts  due  to  that 
company  for  (;oods  supplied  up  to  May  3Ist  in  connection  with  these  depart* 
raents,  but  utter  that  date  all  goods  wili  be  supplied  and  invoiced  by  Wolseley 
Motors.  Iitd.,  and  payments  should  be  made  direct  to  Wolseley  Motors,  Ltd., 
at  Adderley  Park. 

Mr.  T.  Edward.-;,  late  of  the  R.A.F.,  haa  commenced  business  as 
an  electrician  at  lA.  Chester  Road.  Winchester. 

Mr.  T.  W.  F.  Day.  who  has  served  in  Mesopotamia  in  the  Elec- 
trical and  Mechanical  Section  of  the  R.E..  has  recommenced  biisiness 
as  an  electrical  engineer  at  10,  Union  Street,  Dewsbury. 

Mk.C.  R.  E.  Sinclair,  who  has  been  released  from  the  Army,  has 
commenced  business  as  an  electrical  engineer  at  2.5,  Liverpool  Lawn, 
Ramsgate. 

Mr.  H.  Gardner  announces  that  he  has  taken  out  a  licence 
under  the  Non-Ferrous  Metals  Industry  Act.  and  will  deal  in  metals 
under  his  own  name  at  2,  Metal  Exchange  Buildings,  E.G.  3.  He 
will  have  the  co-operation  of  his  son,  Walter  Gardner,  and  of 
several  of  his  former  associates  in  business.  Last  week  Mr. 
Gardner's  application  for  a  licence  was  lie  fore  the  Kings  Bench 
Division,  the  Board  of  Trade  having  declined  to  grant  one  owing 
to  Mr.  Gardner's  long  and  intimate  business  connections  with 
enemy  cnrpor.ations.  Evidence  was  given  in  detail,  and.  in  the 
result,  the  Court  unanimously  decided  in  Mr.  Gardner  s  favour. 
The  Lord  Chief  Justice  said  that  on  the  facts  it  apjieared  that  he 
had  done  everything  on  the  outbreak  of  svar  to  divest  himself  of 
all  enemy  influence  and  association,  and  his  object  was  now  to 
carry  on  an  English  trade  with  English  or  British  associations. 

Mr.  E.  M.  Munro  has  ceased  to  act  as  representative  of  Messrs. 
Brccknell,  Munro  &  Rogers,  in  the  London  area,  as  from  May  31st. 
He  will,  however,  continue  to  act  in  an  advisory  capacity  to  the 
firm.  Mr.  a.  M.  Willis  has  been  appointed  as  their  representative 
in  the  London  area,  and  all  communications  should  in  future  be 
addressed  to  the  head  office  in  Bristol  (Thrissell  Street). 

On  lieing  demobilised.  Mr.  Georse  H.  Yeo,  21,  Abbotts  'Walk, 
Fleetwood,  has  re-started  in  business  as  an  electrical  engineer  and 
contractor. 

Catalogues  Wanted. — Mr.  Percy  Jackson  has  recently 

started  business  a-s  an  electrical  engineer  and  contractor  at 
104,  Oldham  Road,  Manchester,  and  desires  to  receive  tra<le 
catalogues. 

Catalogues    and   Lists. — Allot  Weldino    PROfEssEs, 

Ltd..  14y.  Leadeuhall  Street,  London,  E.C.  3. — Advance  copy  of 
20-page  iUustrated  catalogue  dealing  with  electric  arc  welding  in 
general  and  the  "  A.W.P. "  electrode  system  (the  Coated  Electrode) 
in  particular.  Prices  of  the  electrodes  are  tabulated,  and  the 
illustrations  show  repairs  effected  by  the  system  and  a  micrographic 
examination  of  an  "A.W.P."  weld.  Two  Bulletins  also  received 
are  as  follows  : — Xo.  6.  containing  an  expert  report  on  the  micio- 
structure  of  electric  arc  welds  made  with  these  electrodes  :  -No.  IS, 
setting  forth  the  superiority  of  "  A.W.P."  electrodes  and  alloy 
welding  rods,  and  other  matters. 

Messki*.  Belling  &  Co.,  of  Edmonton,  London.  X.  18. — Several 
new  illustrated  and  priced  folders  dealing  respectively  with  electric 
kettles,  boiling  rings,  and  bath-water  heaters.  Space  is  left  for 
printing  in  the  name  of  trader. 

Broom  &  Wade.  Ltd.,  Hyatt  Roller  Bearing  Department,  High 
Wycombe. — Illustrated  circular  B  44,  showing  various  types  of 
standard  fittings  for  their  roller  bearings  for  line  shafting. 

Sentinel  Instrument  Co..  Ltd..  49.  Shields  Road  West, 
Xewcastle-on-Tyne. — Circulars  relating  to  a  series  of  new  industrial 
instruments — Short  "  Rama  "  tank  and  standard  thermometers. 
Short  "Rama"  steam  pyrometer.  Short  'Rama"  flue  or  oven 
pyrometer,  "  Rama  ''  temperature  alarms.  Full  catalogues  are  in 
preparation. 

British  Tho.mson-Houston  Co.,  Ltd.,  Rugby. — Descriptive 
list  Xo.  5,i;.52  (8  pages)  giving  full  particulars,  with  illustrations, 
of  their  automatic  contactor  panels  for  starting  non-reversing 
direct-current  motors. 

Plant  for  Disposal. — -Offers  are  invited  for  a  complete 
suction  gas  plant  installed  at  the  Picturedrome.  Tonypandy, 
Rhondda.  consisting  of  one  32-H.P.  Fielding  i:  Piatt  gas  engine, 
self -starting  compressor,  with  gas-producing  plant,  water  tanks, 
dynamo,  and  switchboards.  4:c.  Rotherham  Corporation  has  for 
sale  a  quantity  of  cast-iron  valves  and  pipes  in  good  condition. 
The  Xorthampton  Corporation  tramways  department  has  for 
disposal  one  450-KW.  Brush  turbo-generator.  Worthington-Simpson 
surface  condenser,  2.50-cell  Premier  battery,  two  W.  it  R.  direct 
coupled  sets,  two  Paxman  economic  boilers,  feed  pumps,  track  and 
battery  Ixjoster,  switchboard.  &c..  i:c.  Full  particulars,  ire,  in  our 
iul vert  isement  pages  to-day. 

Bankruptcy  Proceedings.— Wii.sox,  H.  W.,  consulting 

engineer  and  director,  Liverpool. — First  and  final  dividend  4  id.  in 
the  &.  payable  June  iHh,  at  the  office  of  the  Trustee,  19,  Castle 
Street,  Liverpool. 
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Uncertainty     and     Unemployment.  —  The     National 

Union  of  Manufacturers  (Inc.)  held  a  conference  at  the  Central 
Hall,  Westminster,  on  Friday  last,  at  which  the  following 
resolution  was  passed  on  the  motion  of  Mr.  Neville  Chamberlain, 
M.P.,  and  ili:  George  Balfour,  M.P.  :— 

"  This  meeting,  viewing  with  alarm  the  widespread  unemploy- 
ment throughout  the  country,  the  vast  sums  which  are  being  paid 
weekly  for  unemployment  pay.  and  the  grave  national  loss 
occasioned  thereby,  desires  to  urge  upon  the  Government  that 
these  conditions  are  largely  due  to  uncertainty  as  to  the  future 
economic  policy  of  the  country  in  the  absence  of  definite  steps  for 
the  prevention  of  dumping,  and  the  protection  of  key  industries, 
which  were  promised  by  the  Government  at  the  recent  General 
Election.' 

The  chairman,  Mr.  Geo.  Terrell,  M.P.,  said  that  the  difEculty  had 
been  to  get  the  Government  to  make  a  move.  A  Committee  had 
been  restricting  the  importation  of  foreign  goods.  Its  powers 
expired  on  September  1st,  and  we  did  not  know  what  was  to 
happen  at  that  date. 

Mr.  Neville  Chamberlain,  in  moving  the  above  resolution,  referred 
to  the  importance  of  the  matter  to  the  whole  mass  of  the  workers, 
and  to  the  country  which  desired  to  preserve  its  equilibrium  and  its 
position  among  the  nations.  The  expectations  of  the  revival  of 
industry  after  the  arrival  of  Peace  had  not  been  fulfilled.  The 
wheels  were  clogged.  Returning  men  found  that  industry  was  at 
a  standstill,  and  there  was  nothing  for  them  to  do.  Thfey  could 
not  continue  taking  unemployment  pay  \vithout  becoming 
demoialised  in  the  process,  and  mentally  and  physically  unfit  for 
industry.  Why  was  it  that  there  was  all  this  work  crying  out  to 
l)e  done  which  could  not  be  commenced .'  Mercliants,  manu- 
facturers and  consumers  were  holding  up  their  orders  and  their 
specifications.  T/w  fau.ie  inig  iiiicertuinti/  tm  to  the  future. 
tTncertainty  as  to  whether  if  they  placed  their  orders  the  Hood- 
gates  would  not  be  opened  before  they  could  execute  them,  and 
other  countries  which  had  not  had  the  same  experience  to  pa-ss 
through,  would  come  in  and  flood  the  markets  with  goods,  leaving 
them  with  high-priced  and  unsaleable  stocks  on  their  hands.  The 
Government  policy  of  import  restrictions  was  partially  satisfactory 
temporarily,  Ijut  the  transitional  period  was  coming  to  an  end  in 
September.  We  could  not  expect  people  to  put  capital  into  new 
industries  if  they  did  not  know  what  the  conditions  relating  to 
those  industries  would  be.  Mr.  Chamberlain  mentioned  among 
other  matters  the  British  cable-making  industry,  which  employed 
H3,000  hands.  Before  the  war  they  exported  theii'  cables,  which 
had  a  high  reputation,  to  all  parts  of  the  world — among  other 
places,  to  Japan.  They  had  been  unable  to  do  that  during  the 
war.  and.  as  a  result,  the  .Tapanese  had  built  great  factories,  and. 
taking  advantage  of  our  inability  to  ship  our  goods,  had  made 
considerable  inroads  upon  our  tr.ide  in  India  and  the  Colonics,  and 
to-day  tliey  were  threatening  our  trade  at  home.  It  was  not  even 
fair  compietition.  He  had  seen  labels  from  Japanese  cables  which 
showed  that  they  imitated  our  cables  and  marked  them  "  C.M.A." — 
the  mark  of  the  British  .Association,  with  words  inscribed  almost 
identical,  only  tliey  put  in  a  little  "  not,"  which  might  very  easily 
he  overlooked.  We  wanted  to  give  our  men  higher  wages,  but 
how  was  it  possible  to  give  3lJs.  to  women  and  563.  to  men  for  a 
4  7-hour  week  if  we  had  to  face  unrestricted  competition  from  those 
who  received  Ijd.  a  day  for  12  working  hours  /  During  the  war 
the  import  of  vulcanised  fibrn  was  restricted,  and  a  British  firnv 
trebled  its  output  and  doubled  the  number  of  its  hands,  but  as  soon 
as  the  Armistice  was  signed  and  shipping  became  available,  fresh 
imports  came  in  at  a  lower  price,  and  that  firm  had  to  discharge 
HO  of  its  employes.  Take  away  uncertainty,  and  extensions  now 
])roposed  would  be  put  in  hand,  and  we  could  give  employment  to 
a  large  number  of  additional  workers.  A  later  speaker,  Mr.  G. 
Balfour,  M.P.,  said  that  orders  for  steam  engines  and  pumps  were 
being  placed  in  Switzerland,  and  tliese  were  teing  manufactured 
there  for  delivery  in  this  country.  Negotiations  had  been  going  on 
for  several  weeks  relating  to  a  big  order  for  rolling  stock  for  South 
Africa.  The  American  price  was  stQl  40  per  cent,  under  the 
British  price  !  Mr.  A.  Jolmston  said  that  we  were  asked  to  recon- 
struct industry,  but  we  were  not  told  how  we  could  build 
industry  on  a  shifting  foundation.  Japanese  products  must  not 
be  sold  here  at  prices  which  would  be  profitable  in  Japan,  but 
which  were  only  about  one-third  of  the  production  cost  hei-e. 

Liquidations. — Bonecoukt  Surfack  Combustion,  Ltd. — 

Winding-up  voluntarily.  Meeting  of  creditors  held  June  4th,  at 
Parliament  Mansions,  London,  S.W.     Liquid.ator,  Mr.  E.  J.  Pilcher. 

Canadian  British  Enoineerinc;  Co..  Ltd.— Meeting,  July  3rd. 
at  20,  John  Street,  Adelphi,  London,  W.C.  2.  to  hear  an  account  of 
the  winding-up. 

MiRFiELD  Garage  and  Electric  Works. — Meeting,  July  7th, 
at  Prudential  Buildings,  Market  Place,  Dewsbury,  to  hear  an  account 
of  the  winding-up  from  the  liquidator,  Mr.  H.  Appleyard. 

Officers'  Guide    to    Civil    Careers. — The    Ministry  of 

Reconstruction  has  issued  No.  27  of  its  series  of  pamphlets  on 
Reconstruction  Problems.  It  is  an  otlicers'  guide  to  civil  careers, 
and  contains  a  great  deal  of  general  information  which  .should  be 
useful  to  demobilised  officers  who  have  no  occupation  to  whicli 
thev  can  return. 

Fire. — -Damage   estimated  at   £500   was  caused    by  an 

Outbreak  of  fire,  on  Friday,  in  the  electric  store  at  Parkhead  Forge, 
Glasgow, 

Non-Ferrous  Metals  Industry  Act. — Additions    to  the 

list  of  licences  granted  under  this  Act  appear  in  the  Lonihni  (Ui.rtte 
for  J  une  lird. 


LIGHTING  AND  POWER  NOTES. 

Accrington. — L.Or.B.  Inquiry. — The  L.6.B.  is  to  hold 

an  inquiry  into  the  application  by  the  T.C.  to  lx)rrow  .*;s5.000  for 
extensions  at  the  electricity  works. 

Year's  WoHKlNa. — Accounts  of  the  electricity  undertaking  for 
the  year  ended  March  Slst.  1919,  show  a  loss  for  the  year  of 
£1,698.  as  against  a  profit  in  1917-18  of  £2,169. 

Price  Revision. — The  price  of  electricity  is  to  be  increased  by 
a  further  10  per  cent.,  commencing  at  the  end  of  the  present 
quarter. 

Australia. — The    report    of    the    <L)ueensland    Railways 

Works  Commission  recommends  that  an  electric  lighting  system 
be  adopted  to  supersede  the  present  inadequate  lighting  arrange- 
ments, and  that  plant  of  sufficient  power  be  installed  to  supply 
power  and  light  for  use  in  the  yards  and  workshops. — Tender.-^. 

Ballynaliincli    (Co.     Down).  — E.L.     Scheme.  — The 

electric  lighting  scheme  is  now  before  the  L.G.B.  for  sanction. 
Excellent  support  is  being  given  to  the  new  company,  which  has  a 
capital  of  £5,000, divided  into  £10  .shares. 

Belfast.  —  Extensions     Scheme. — Sir    John    Snell's 

position  in  regard  to  his  contract  with  the  Corporation  as  con- 
sulting engineer  for  the  extensions  scheme  was  discussed  at  a 
special  meeting  of  the  Corporation  on  May  21st.  A  letter  from 
Sir.Iohn  Snell  was  read,  stating  that,  in  the  e%-ent  of  the  Electricity 
Supply  Bill  liecoming  law.  the  Government  desired  hiin  to  accept 
the  position  of  Chief  Electricity  Commissioner  and  Chairman  of 
the  Commission,  and  asking  the  Council  to  agree  to  release  him 
from  his  personal  contract  for  this  purpose.  He  added  that,  under 
the  present  difficulties  of  the  situation,  he  would  a<lvise  the  reten- 
tion of  his  partner.  Mr.  Rider,  to  see  the  present  work  through  to 
its  completion,  as  he  knew  more  about  present-diiy  details  than 
anyone  else,  and  had  designed  the  station  and  system.  After  some 
discussion  the  following  resolution  was  passed  : — -"That  the  request 
of  Sir  John  Snell  to  be  released  from  his  contract  with  the  Corpora- 
tion in  the  event  of  the  Electricity  Supply  Bill  passing  into  law  lie 
acceded  to,  shbject  to  the  adjustment  to  the  satisfaction  of  the 
Corporation  of  all  details  as  to  the  work  done  and  fees  payable 
covered  by  the  said  contract,  and  to  his  liability  to  the  Corporation 
thereunder." 

The  Council  then  considered  the  tenders  for  the  foundations  of 
the  new  station,  that  of  W.  J.  Campbell  ,^'  Son,  Ltd..  being 
accepted. 

Birlienliead.  —  Loan     Applic.\tiox.  —  The     electrical 

engineer  has  reported  as  to  the  necessity  for  installing  high-tension 
plant  in  the  vicinity  of  Beaufort  Road  and  Woodside  Ferry  ;  apjili- 
cation  is  to  be  made  to  the  L.G.B.  for  sanction  to  borrow  £21.il(l(i 
for  plant,  including  rotary  converters,  switchgear,  transformers. 
and  cables. 

Birmingliam.  —  Nechells  Station. — ^Satisfactory  pro- 
gress is  being  made  with  the  building  work  at  the  new  generating 
station  at  Nechells.  The  foundations  are  almost  completed,  aud  a 
start  will  shortly  be  made  on  the  steel  superstructure.  It  is  hoped 
to  open  the  first  instalment  of  30.000  KW.  of  generating  plant  by 
the  beginning  of  next  winter. 

Year's  Working. — During  the  year  the  total  units  sold  amounted 
to  140,938.720,  as  compared  with  160,275,400  units  in  the  previous 
year,  valued  at  .£942.819  and  £852.554  respectively.  The  supply  to 
the  tramways  totalled  2S.lG8,lii9  units,  valued  at  £185.384,  as  com- 
pared with  28,945.649  units  and  £164.2:12  in  I'.US.  The  increases 
in  charges  for  electricity  supplied  account  for  tht-  advance  in  the 
gross  revenue  ;  expenditure  and  costs  per  unit  sol<l  show  substantial 
increases.  The  gross  profit,  with  bank  interest,  £2,7S5,  amounts  to 
£272,896.  After  providing  for  all  capital  charges  (including 
£99,990  for  redemption),  which  absorb  £180,571.  and  making  pi-o- 
vision  for  the  calculated  profit  ou  the  plant  supplied  by  the  Ministry 
of  Munitions  at  Nechells,  there  remains  a  balance  of  £79,507.  •  Of 
this  the  Committee  has  transferred  to  renewals  and  special  expendi- 
ture fund  £9,500  towards  meeting  cap  tal  charges  accruing  during 
the  construction  period  in  connection  with  the  Nechells  permanent 
station.  After  placing  a  further  £50,000  to  renewals  and  special 
expenditure,  there  remains  a  net  surplus  of  £20.007,  which  it  is 
proposed  to  transfer  to  the  credit  of  the  borough  rates.  The 
renewal  and  special  expenditure  fund  now  stands  at  £98,275,  after 
the  payment  of  £52,849  for  special  expenditure  during  the  year. 

Bolton. — Rate  Relief. — Out  of  the  profits  for  the  year 

ended  March  31st  last,  £2,000  are  to  be  allocated  towards  the 
relief  of  the  rates. 

Price  Increase. — The  charges  for  electricity  are  to  be  increased 
by  /jd.  per  unit  to  general  consumei-s. 

Brighouse. — Year's  WoRKiKft. — The  electricity  under- 
taking accounts  show  a  net  profit  for  the  past  year  of  .£114. 
Energy  is  taken  in  bulk  from  the  Yorkshire  Electric  Power  Co. 

Burnley. — Proposed  Loan. — The  Electricity  Committee 

is  to  borrow  £2,500  for  boiler  extensions  at  the  electricity  works. 

Mr.  Lacey,  retained  as  consulting  engineer  in  regard  to  a  scheme 
for  new  electricity  works,  has  been  asked  by  Sir  John  Snell  to 
report  to  the  Government  Department  on  the  general  situation  aa 
it  affects  Burnley. 

Chorley. — Loan  Application. — The  B.  of  G.  has  matle 

•application  to  the  L.G.B.  for  sanction  to  borrow  £10,000  for 
various  imjirovements,  including  an  electric  lighting  installation. 
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Contlaental.—FKAXCE.— Under  the  style  of  the  Uniou 
FraD<jaiso  d'Electrioit*:',  a  company  has  beeu  formed  at  Paris,  with 
a  capital  of  l.OOO.OUO  fr  .  for  the  distribution  of  electricity,  the 
vonstruction  and  working  of  electricity  works.  4:c. 

The  minin?  and  blast  furnace,  machinery,  and  electrical  con- 
^^TUction  industries,  have,  by  an  ivsfreeraent  arrived  at  between 
the  eiuployei-s'  and  men's  Unions,  adopted  the  eight-honr  day, 
which  was  to  come  into  ojieratiou  on  June  I  St. 

The  methoda  of  handliuir  i^oods  at  the  Port  of  l^Iarseilles  are  to 
be  modernised.  The  whole  system  of  cranes  and  travellers  is  to 
be  worked  electrically,  electric  vehicles  are  to  replace  hand-driven 
trucks.  *c. 

Spain.— ia  Kiiergia  Elcctrien  drives  the  text  of  a  Royal  Order 
prescril)inp  the  establi.'ihment  of  a  national  network  of  electric 
distribution.  fe<l  from  hydroelectric  stations,  and  supplemented  by 
p(X>r  coal  ste.im  sreneratin-r  plant  at  pit  mouths,  to  make  jrood 
the  shortage  in  the  dry  seasons  of  the  year.  The  scheme  is  expected 
to  stimulate  the  •rrowth  of  industries  ;  allow  of  the  conversion 
of  the  national  railways,  and  render  obligatory  unification  of  voltages 
(three- pha-w  at  50  periods)  throughout  Spain,  with  the  concomitant 
gain  of  unification  of  types  of  material.  Figures  attached  to  the 
Order  show  the  present  available  hydroelectric  power  to  be  2,000,000 

KW. 

The  Sociedail  Hydro-Electrica  Espanola,  of  Madrid,  has  recently 
secured  a  concession  to  put  down  plant  to  utilise  the  water  power 
of  the  River  Guadazon  at  Enguidanos  (Province  of  Cuenca),  to 
generate  electricity. 

Darwen. — Pri'E     Revision^ — From    the    June    meter 

readings,  the  scale  of  charges  to  power  consumers  are  to  be  as 
follows  : —With  guaranteed  quarterly  consumption  of  1,000  units 
up  to  2,000  units.  Ud.  per  unit,  plus  05  per  cent. ;  over  2,000  units 
per  quarter,  id.  per  unit,  plus  95  per  cent. ;  10,tjOO  units  and  over. 
Jcl.  per  unit  net,  plus  95  per  cent. 

Dundalk.  —  Electricity    Charges The^  scale    of 

revised  electricity  charges  is  as  follows  : — Power,  froui'li^d.  to  3Jd. 
per  unit.  Lighting  :  Private  consumers,  by  meter,  present  rate  of 
'.Id.  to  stand,  but  existing  discounts  to  be  cancelled  ;  small  houses. 
from  Is.  4d.  to  3s.  per  month  per  lanij),  according  to  size  of 
lamp  in  use  ;  and  heating  and  cooking,  up  to  400  units  quarterly. 
3d.  per  unit,  and  exceeding  400  units  quarterly,  2d.  per  unit. 

Loan  Application. — Application  is  to  be  made  to  the  L.(^.B. 
for  sanction  to  a  loan  to  cover  the  cost  of  renewing  the  storage 
battery,  and  to  include  an  amount  to  recoup  the  department  for 
sums  expended  out  of  revenue  to  cover  extensions  of  plant,  mains, 
and  services  carried  out  during  the  past  three  years. 

Dutch    East    Indies. — Watkr  Pow'er.— In  Sumatra  it 

is  understood  that  the  Tangga  Falls,  on  the  upper  waters  of  the 
Aashan  river,  are  to  be  utilised  for  generating  electricity.  The 
river  is.sues  from  Lake  Toba.  and  has  a  fall  of  nearly  300  yards  in 
its  run  to  the  sea  on  the  east  coast  of  the  island.  The  river  and 
its  possibilities  were  recently  surveyed  by  an  expedition. 

Farnworth. — Street  Lighting. — The  T.C.  is  con- 
sidering installing  electricity  for  street  lighting  in  a  number  of 
side  streets  in  which  cables  are  laid. 

Fife. — The  deputation  from  Kirkcaldy  T.C.  which  visited 

the  B.  of  T.  in  connection  with  the  proposed  extension  of  the 
electricity  works,  has  reported  to  the  Tramway  and  Electric 
Lighting  Committee  as  follows  ■ — The  Committee's  report  states  that 
Sir  John  Snell  recommended  that  the  T.C.  should  consent  to  the 
Fife  Power  Co.  supplying  Messrs.  Hendry,  provided  the  town's  rights 
of  distribution  were  preserved.  He  also  suggested  that  a  small 
addition  to  the  plant  in  the  present  station  should  be  made  at  a 
cost  of  from  .-£  17,000  to  £20,000,  and  that  in  order  to  meet  the 
existing  demands  of  present  customers  while  the  alterations  are 
going  on.  the  Fife  Power  Co.  might  meantime  be  asked  to  supply 
1.000  KW.  The  E.L.  Committee  is  to  ask  the  Fife  Power  Co.  if  it 
is  in  a  position  to  give  the  supply  mentioned. 

Halifax. — Mains    Extension. —  The     Tramways    and 

Electricity  Committee  proposes  to  extend  the  e.h.t.  main  at  Club 
Lane,  Ovenden  Road,  up  Ovenden  Road  to  Cousin  Lane,  and  thence 
with  an  overhead  line  to  Mixenden.  at  an  estimated  cost  of  £1,746, 
subject  to  Messrs.  E.  Armitage  Is.  Son  agreeing  to  pay  half 
the  cost. 

Lichfield. — E.L.  Scheme. — The  R.D.C.  has  granted 
consent  to  electricity  being  supplied  to  Streetley  by  Sutton 
Coldfield  T.C. 

Llandudno. — Bulk  Supply.— The  Electricity  Committee 

is  in  negotiation  with  the  North  Wales  Power  and  Traction  Co. 
with  a  view  to  taking  electricity  from  the  company  in  bulk  for 
lighting,  power,  and  heating  purposes  in  the  town. 

London.  —  Loaxs.  —  The    L.C.C.   Finance  Committee 

recommends  the  sanction  of  the  Council  to  the  borrowing 
of  £3,902  by  the  Bethnal  Green  B.C.  for  electricitv  sub- 
station buildings  ;  £7,618  by  the  Hammersmith  B.C.  for  elec- 
trical plant,  machinery-house  services,  mains,  meters,  &c.  ; 
and  £18,390  by  the  Poplar  B.C.  for  electrical  plant  at  the 
generating  station. 

Portumna  (Co.  Galway).— A  capital  of  £-4,000,  in  £1 

shares,  is  being  raised  for  the  local  electric  lighting  scheme,  and 
already  over  £1,000  has  been  subscribed. 

Presteign. — Proposed  E.L.  Scheme. — A  proposal  is  under 
consideration  for  the  formation  of  a  company  to  provide  the  district 
with  electric  lighting. 


Manchester. — Barton    Scheme. — The   T.C.  is  to    be 

asked  to  sanction  the  expenditure  of  £1,042,000  for  the  new  elec- 
tricity station  at  Barton.  The  Treasury  having  now  removed  the 
prohibition  on  the  borrowing  of  £30,000  for  the  purchase  of  the 
land,  it  is  proposed  that  application  be  made  to  the  L,G.B.  foi 
sanction  to  borrow  the  whole  of  the  money  required  for  the  new 
undertaking.  It  is  expected  that  building  operations  will  com- 
mence during  the  autumn 

Peterborough.  —  Loan. — The    Corporation    is    seeking 

powers  to  borrow  £600  for  the  provision  of  a  centrif  ug.al  pump 
and  motor  combined,  and  electrical  control  gear,  tor  use  at  the 
electricity  works. 

In  view  of  the  proceeilings  in  Parliament  with  respect  to  the 
Electricity  Supply  Bill,  the  Corporation  has  deferred  for  a  month 
the  question  of  appointing  a  consulting  engineerto  report  on  the 
proposed  reconstruction  of  the  electricity  works, 

Reigate. — Proposed  Piuce  Ixcukase. — The   T.C.   has 

applied  to  the  B.  of  T.  for  sanction  to  increase  the  maximum  price 
of  electricity  by  Id.  per  unit,  as  from  July  1st  next.  This  would 
bring  the  price  up  to  5(i  per  cent,  above  pre-war  rates. 

South  Molton. — E.L.  Scheme. — The  T.C.  has  obtained 
the  services  of  Mr.  Padfield,  Barnstaple  Corporation  electrical 
engineer,  to  advise  the  Council  with  reference  to  the  installation 
of  electricity  in  the  borough. 

St.  Helens. — Loans. — The  Local  (ioverument  Board  has 

sanctionwl  the  borrowing  of  £2,6.")0  for  the  purch.ase  of  additional 
equipment  at  the  Burton  Head  Roiid  sub-station  of  the  electricity 
works.  Application  is  to  be  made  to  the  L.G.B.  tor  sanction  to 
borrow  £1,700  to  extend  the  mains  in  consequence  of  the  increase 
in  the  load  required  for  the  Pocket  Nook  area. 

Sussex. — Bulk.  Supply. — Proposals  for  a  scheme  for 
the  supply  of  electricity  in  bulk  in'  an  area  in  East  Sussex, 
embracing  Hastings,  Bexhill  and  district,  were  considered  by  the 
Bexhill  T.C.  last  week.  The  E.L.  Committee  reported  having 
received  a  letter  from  the  Town  Clerk  of  Hastings  referring  to  a 
proposal  now  being  considered  hy  the  Hastings  Corporation  for  the 
acquii-ing  of  powers  for  the  supply  of  electricity,  from  a  bulk 
supply  station  to  be  erected  at  Hastings,  to  an  area  extending  from 
Rye  Harbour  to  Pevensey  Sluice.  The  letter  inquired  whether  the 
Council  would  be  prepared  to  support  an  application  by  the 
Hastings  Authority  for  the  necessary  powers  in  the  event  of  its 
being  decided  to  proceed  with  the  scheme.  The  Committee  was 
of  opinion  that  the  project  w.aa  one  which  the  Council  should  in 
principle  approve,  leaving  for  future  deliberation  all  matters  of 
iletail.     The  recommendation  was  adopted. 

Warwick. — L.G.B.  Inquiry. — A  B.  of  T.  inquiry  was 

held,  last  week,  relative  to  the  proposal  of  the  Leicestershire  and 
Warwickshire  E.P.  Co.  to  erect  a  generating  station  in  the  borough 
to  replace  the  one  at  Emscote.  The  T.C.  opposed,  on  the  ground 
that  the  site  was  in  a  residential  area  and  close  to  the  King's 
School,  and  objection  was  taken  to  the  smoke  and  grit  emitted 
from  such  works  and  to  the  noise  that  would  be  created.  There 
was  also  opposition  on  the  part  of  residents  in  the  locality. 

Weobley. — E.L.  Scheme. — The  P.C.  has  passed  a  reso- 
lution in  favour  of  electricity  being  supplied  to  the  town  from  the 
munition  works  at  Hereford  by  the  Corporation. 

Worcester. — Year's    Working. — The  accounts  of  the 

electricity  works  for  the  year  ending  March  3l8t,  1919,  show  an 
income  of  £32,235,  an  increase  of  £831.  The  costs  of  generation 
and  distribution  totalled  £19,137,  leaving  a  gross  profit  of  £12,950, 
equal  to  6'3  per  cent,  on  the  capital  expended  and  I7'7  per  cent,  on 
the  capital  outstanding.  After  payments  for  interest,  redemption, 
and  income-tax  charges,  there  was  a  profit  of  £1,808.  £27,095 
has  been  expended  on  new  plant  and  cables  since  1914  ;  the  out- 
standing debt  has  been  reduced  from  £115,033  to  £73,^f9.  The 
total  output  of  the  year  was  4,294,168  units,  compared  with 
4,637,269  units  last  year,  and  the  total  works  cost  for  the  year  was 
r04d.  per  unit  sold,  compared  with  '77d.  per  unit  la.st  year. 

York.— Loan  Sanction. — The  L.G.B.  has  granted  the 
T.C.  consent  to  the  following  loans  : — Mains,  £10,685  ;  services, 
sub-station,  and  transformers,  £4,315. 


TRAMWAY  AND  RAILWAY  NOTES. 


Argentina. — Strike. — The  tramway  strike  continues. 
Merchants  and  industrialists  consider  that  energetic  and  immediate 
measures  are  called  for 

Australia. — Melbourne  Railway  Electrification. — 
On  May  28th  the  first  public  electric  service  on  thetSandringham- 
E§sendon  section  of  the  Melbourne  Surburban  Railways  was 
publicly  inaugtirated,  and  everything  worked  with  perfect  smooth- 
ness. This  first  section  is  20  miles  in  length,  but  the  whole 
system  of  railways  being  electrified  includes  some  150  route 
miles.  It  will  be  remembered  that  German  manufacturers  made 
a  great  effort  to  have  the  single-phase  system  adopted,  but  when 
it  came  to  a  comparison  based  on  actual  tenders,  the  1,500-volt, 
D.C.  system,  which  was  ultimately  chosen,  proved  ihuch  the 
cheaper,  both  in  first  cost  and  in  operation.  The  work  began  in 
1913,  and  has  been  icarried  out  under  the  supervision  of  Messrs. 
Merz  &  McLellan,  'Westminster, 
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Birmingham. — Year's   Working. — The  report  of  the 

year's  working  of  the  Corporation  tramway  undertaking  shows  a 
gross  profit  of  £3!8,741  plus  £10,962  on  motor-'buses  account, 
making- with  sundry  receiijts  a  total  of  £337,720.  Sinking- fund 
and  other  charg-es  absorb  £148.862,  leaviug-  a  net  surplus  of 
£188,408.  Of  this  amount  the  Committee  has  placed  £1.56.446  to 
reserve,  and  £16,962  to  suspense  acooimt,  leaving  a  balance  of 
£15,000  to  be  credited  to  the  boroug-h  fund.  Fifty  additional  cars 
are  on  order,  which  it  is  hoped  will  be  in  service  by  the  end  of  the 
year.  The  cost  of  the  cars  is  estimated  at  £125.000,  and  the 
Committee  recommends  that  the  necessary  steps  be  taken  for 
borrowing  that  amount. 

Blackburn. — Year's    Working. — ^The    annual    report 

shows  a  net  profit  of  £  6,650,  compared  with  £6,791  in  the  pre- 
ceding 12  months.  This  balance  is  to  be  carried  to  the  renewal 
account.     The  income  from  revenue  was  £94,992,  against  £80.361. 

Bolton. — Rate  Relief. — Out  of  the  profits  for  the  past 

year  the  Corporation  Tramways  Committee  has  decided  to  con- 
tribute £15,500  to  the  rates. 

Bnenos  Ayres. — Strike. — The  Anglo-Argentine  Tram- 
way Co.'s  employes  have  demanded  conditions  which  cannot  be 
concedetl  unless  fares  are  raised.  The  municipality  was  inclined 
to  consent,  but  the  employes  demanded  that  the  fares  should  not  be 
raised,  and  a  strike  was  called.  On  May  29th  very  few  cars  were 
running,  and  those  were  in  charge  of  inspectors. 

Canada. — Railway  Elkctrificatiox. — The   Montreal 

Harbour  Commissioners  have  decided  to  proceed  with  the  electrifica- 
tion of  the  harbour  railway  tracks,  and  plaus  are  now  being  arranged. 
This  year  the  electrification  will  be  pushed  on  as  far  as  possible, 
and  it  is  expected  that  the  part  of  the  system  between  Victoria 
Pier  and  Montreal  East  will  be  in  operation  by  September  1st. 

Continental. — Italy. — Under  the  style  of  the  Societii 

Idroelettrica  Cesalpina.  has  been  formed  at  Milan  a  limited  com- 
pany for  the  purpose  of  supplying  electricity  for  railway,  tramway, 
and  river  traction  purposes.  The  capital  is  2,000,000  lire,  extensible 
to  20,000,000  lire. 

Belgiitji. — The  Antwerp  tramway  employes  were  to  resume 
work  on  May  26th,  their  dispute  with  the  tramway  company 
having  been  submitted  to  abitration. 

Spain. — Application  has  been  made  by  the  Sociedad  T.  Fierro  e 
Hijos,  of  St.  Esteban  de  Pravia,  for  a  concession  to  construct  and 
work  an  electric,  tramway  from  Eebolleda  to  ITjo  Taruelo,  with 
branches  from  Figaredo  to  Turon  and  from  Mieres  to  a  station  of 
the  Ferrocarril  del  Xorte. 

The  Sociedad  Anonima  Tranvias  Electricos  de  Granada  has 
applied  for  a  concession  for  the  construction  and  working  of  a 
light  railway,  without  State  guarantee  of  interest,  between 
Granada  and  La  Zubia.  the  line  to  be  worked  by  electricity. 

The  Compania  Miaera  de  Decido.  of  Bilbao,  which  some  time 
ago  acquired  the  iron  mines  of  Decido.  has  introduced  electricity 
into  the  mine  for  the  transport  of  the  ore  fiom  the  galleries  to 
the  dump,  use  being  made  of  accumulator  locomotives  for  the 
purpose. 

Application  has  lately  been  made  to  the  Spanish  Government 
for  a  concession  for  the  construction  and  working  of  a  "  diagonal  " 
electric  tramway  to  connect  the  North  and  Jleridional  railway 
.stations  in  Madrid. 

The  Sociedad  Ferrocarril  Electrico  de  Guadarramo  has  applied  for   , 
a  concession    to  construct  and  work  an  electric  railway  between 
Cercedilla  and  Puerto  de  Navacerrada. 

France. — Paris  is  again  in  the  throes  of  strikes,  which  are 
threatening  to  become  general.  The  strikers  include  employes  of 
the  Metropolitan  and  Nord  End  Electric  Railways.  The  former 
company  has  offered  to  consider  a  new  pension  scheme,  but  has 
given  no  decision  with  regard  to  the  employes'  demands  for  a 
minimum  wage  of  450  fr.  per  month  and  an  eight-hour  day  under 
conditions  laid  down  by  the  Union.  Few  trains  were  running  on 
Tuesday  morning,  stopping  at  one  station  in  about  sis  ;  the  entrances 
to  the  stations  which  remained  open  were  guarded  by  police,  and 
police  officers  rode  in  every  train. 

An  electric  train,  travelling  at  nearly  40  miles  an  hour,  crashed 
into  a  buffer-stop  on  Sunday  night.  Two  people  were  killed  and 
three  injured. 

Hastings. — Overhead     System. — The    Tramway    Co. 

having  asked  the  T.C.  to  consent  to  the  overhead  system  being 
installed  on  the  Seatront  line,  h.is  represented  to  the  Corporation 
that  the  pre.sent  petrol-electric  system  is  not  reliable  and  is 
un6atisfa:;tory,  that  the  previous  stud  system  is  unworkable  and 
condemned  by  the  B.  of  T.,  and  all  other  systems  which  have  been 
carefully  considered  show  no  prospect  of  greater  success,  and  that 
the  overliead  system  has  been  proved  in  numberless  towns  to  be  the 
only  method  of  providing  s.atisfactory  transport. 

London. — Traffic  Ixquiry. — The  following   members 

have  been  appointed  to  serve  on  the  Select  Committee  of  the  House 
of  Commons  to  investigate  the  congestion  in  the  existing  means  of 
transport  in  the  metropolitan  area,  together  with  the  question  of 
fares  :— Lieut. -Col.  Sir  F.  Hall,  Lieut. -Col.  A.  Pownall.  Mr.  Kennedy 
.Tones,  Mr.  W.  Lane  Mitchell.  Lieut.-Col.  Archer-Shee,  Mr.  G. 
Balfour,  Mr.  Clement  Edwards,  Mr.  J.  D.  Gilbert,  Mr.  C.  F.  Higham, 
Mr.  H.  Foreman,  Mr.  C.  W.  Bowerman,  Mr.  J.  Jones,  Jlr.  A.  E. 
Newbould.  Sir  R.  P.  Goff,  Major  J.  Nail.  Mr.  Kennedy  Jones  has 
been  appointed  chairman.  The  Committee  was  to  commence  its 
sittings  yesterday  to  hear  official  witnesses  from  the  B.  of  T.  and 
from  the  Assistant  Commissioner  of  Police,  who  is  the  licensing 


authority  for  public  vehicles.  The  Coiumittee  will  meet  one  day 
next  week  and  four  days  the  following  week. 

L.C.C.— -The  Highways  Committee  is  to  report  on  the  question  of 
tramway  fares.  The  maximum  number  of  women  employed  as 
conductresses  on  the  Council's  tramway  system  was  1.715,  the 
number  to-day  being  1.250,  and  no  women  have  been  engaged  as 
conductresses  "since  the  signing  of  the  Armistice.  Practically  all 
the  women  who  have  left  have  done  so  voluntarily,  and  conductors 
are  being  replaced  by  returning  men  according  to  their  seniority  of 
service,  and  irrespective  of  sex. 

SiGXAL  Failure.— Through  the  failure  of  an  electric  signal  at 
Minories  Junction,  westward-bound  passengers  from  Southend  on 
the  District  Railway  were  stopped  for  nearly  half  an  hour  on 
Saturday  morning  near  Bromley-by-Bow  Station.  Some  got  out 
and  walked  along  the  line  to  the  station. 

St.  Pascras. — An^iltemative  route  to  one  proposed  for  linking 
up  the  tramways  in  the  North  and  South  of  London  was  to  be  sub- 
mitted to  the  St.  Pancras  Borough  Council  on  Wednesday.  Having 
refused  its  consent  to  the  L.C.C.  scheme  to  run  tramways  down 
Tottenham  Court  Road,  the  Borough  Council  discussed  the  matter 
with  the  Council.  For  the  Borough  it  was  pointed  out  that  such  a 
system  would  involve  crossing  Euston  Road,  where  there  is  a 
constant  through  traffic,  and  would  also  congest  Tottenham  Court 
Road  itself.  The  Council  is  prepared  to  consider  as  an  alternative 
the  construction  of  tramways  connecting  up  with  those  at  High 
Street.  Camden  Town,  down  Eversholt  Street.  Seymour  Street. 
Woburn  Place,  and  Tavistock  Square.  These,  if  continued  down 
Woburn  Place.  Russell  Square,  and  Southampton  Row.  in  the 
Metropolitan  Borough  of  Holborn,  could  be  linked  up  with  the 
surface  tramways  in  Theobald's  Road  and  the  underground  shallow 
tramways  running  down  Kingsway  to  the  Embankment,  thus 
connecting  the  Northern  and  Southern  systems. 

Manchester. — The  B.  of  T.  has  extended  the  time  till 

Augustj  1920,  for  the  completion  of  certain  sections  of  the  Cor- 
poration tramways. 

Penge.  —  Railway    Electrification.  —  The    District 

Council  has  passed  a  resolution  urging  the  Government  to  consider 
compelling  the  electrification  of  suburban  lines,  to  relieve  traffic 
congestion.  . 

Preston. — Year's    Workinu.— For    the    year    ending 

March  Slst  last,  there  was  an  increase  in  the  traffic  receipts  of  the 
Corporation  tramways  of  £14.452  over  the  previous  year,  the  total 
receipts  being  £77",549.  Working  expenses  increased  £9,384, 
making  a  total  of  £52.877.  There  was  a  net  surplus  for  the  year 
of  £8.876.  and  out  of  this  £5.000  is  being  utilised  for  the  relief 
of  rates,  and  £1,500  has  been  added  to  the  reserve  fund,  which  now 
stands  at  over  £56,000. 

St.  Helens. — It  is  necessary  to  renew  three  miles  of 
trolley  wire  in  the  RainhUl  Section  of  the  tramway  system  from 
Brown  Edge  to  Hanging  Bridge  Farm,  sind  the  necessary  works 
are  to  be  carried  out.  , 

Sunderland.— Track  Points.— The  Tramways  Com- 
mittee is  now  paying  £70  5s.  a  ton  for  track  points,  compared  with 
£16  a  ton  before  the  war. 

United     States. — The    Broadway    Association,    formed 

some  time  ago  to  carry  out  a  movement  to  improve  New  York's 
famous  thoroughfare,  recently  sent  out  15,000  invitations  to 
business  men  asking  them  to  offer  suggestions.  One  proposal,  of 
which  more  will  be  heard,  is  that  of  removing  the  tram  way -cars^as 
part  of  the  general  idea  of  beautifying  the  street. 

Walthamstow. —  Second-hand    Cars.  —  The    tramway 

manager  has  been  asked  to  report  as  to  the  possibility  of  purchasing 
or  hiring  second-hand  tramcars. 

York. — New  Car  Shed. — Plans  are  to  be  prepared  for 

a  new  tr.amcar  shed  to  be  erected  on  a  site  in  Piccuiilly. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


.Atlantic    Cables. — The  Commercial  Cable  Co.  now  has 

all  five  lines  working,  a  breakdown  of  one  of  its  cables,  last  week, 
having  been  repaired.  Another  company  was  able  to  put  a  broken 
cable  ;into  service  on  May  29tli,  and  the  c.s.  Faraday  is  engaged 
upon  repair  work  in  the  Atlantic  at  the  present  time. 

Austria. — The  official  summary  of  the  Allies'  peace  terms 

to  Austria  states  that  the  wireless  station  at  Vienna  is  to  be  used 
only  for  commercial  purposes,  under  supervision,  for  three  months, 
during  which  Austria  is  not  to  build  high-powered  stations. 

Canada. — The  general  strike  at  Winnipeg  continues,  and 

is  said  to  be  spreading  to  other  cities.  Postal  and  telephone 
operators  refused  to  return  to  work,  in  spite  of  threats  of  dismissal. 
Wireless  telegraphy  has  been  used  to  communicate  with  other 
towns. 

China. — In  pursuance  of  the  clauses  of  the  wireless  tele- 
phone agreement  concluded  in  August  last,  the  Marconi  Co.  on 
Monday  signed  a  contract  with  the  Chinese  Government  whereby 
both  parties  agree  to  form  the ''Chinese  National  Wireless  Co.." 
with  a  capital  of  £700,000,  each  party  subscribing  half^f  this  sum, 
for  the  purpose  of  setting  up  factories,  probably  at  Shanghai,  with 
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auxiliary  factories  at  Peking  or  Tientsin,  for  tlie  maintenanos  of 
wireless  equipment  already  installed,  or  to  he  installed,  in  the 
future.  The  Government  will  ifrant  a  special  charter  to  the 
company. 

London  Telephones. — Telephone  calls  have  uow  reached 

the  hijrhest  pre-war  fly-ures,  states  the  Postmaster-General.  At  the 
end  of  191f  thedaily  number  of  calls  in  London  wa?  alwut  a  million  ; 
it  i.s  now  over  1.200.000.  In  March  H.llHi  new  telephones  were 
proviileil  in  London,  and  in  April  (j.417. 

Wireless  Direction- Finding  Stations.— The  London  Oaznlle 

of  May  30th  contain.*  an  Admiralty  notice  to  mariners  (No.  1,019) 
:ls  to  wirelessdirection-findinjr  stations.  The  notice  gives  regulations 
for  tliese  stations  in  Canada  and  Newfoundland,  in  the  United 
Kingdom,  and  in  the  Uniteil  States. 

United  States. — An  ultimatum  threatening  a  strike  of 

all  telegraphists,  linemen,  and  telephone  operators  in  the  I'nited 
States,  on  June  2nd.  unless  oertain  telephone  operators  recently  di.*- 
charged  were  reinstated,  was  presented  by  the  officials  of  theSouthern 
Bell  Telephone  and  Telegraph  Co.  The  Trade  Tnionists  declared 
that  the  operators  were  discharged  because  they  joined  the  Union. 
This  is  denied  by  the  otficials  of  the  company.  One  of  the  latter 
is  quoted  by  the  Trade  Unionists  a.s  saying  that  the  question  of 
reinstatement  is  "np  to  Bnrleson "  (.the  Postmaster-General), 
referring  to  the  fact  that  the  telegraph  and  telephone  systems  of 
the  country  are  operated  by  the  Government  as  a  war  measure. 
The  Trade  I'nionists  later  stated  that  they  had  received  a  telegram 
from  .Mr.  Burleson  asking  them  to  take  no  decisive  action  pending 
investigation.  Their  reply,  they  said,  was  that  the  only  way  to 
avciiil  a  strike  would  be  the  reinstatement  of  the  discharged 
o^icratoi-s  by  noon  on  Monday.  If  a  strike  is  called,  they  say  it 
will  affect  many  hundred  thousand  men  and  women. 
Ou  Monday  151  operator^  cami'  out  at  Atlanta. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  date  git-en  in  parentheses  at  the  eiul  of  the  paragraph  indicates 
the  issue  uf  the  Electrical  Review  in  which  the  "  Official 
jYiitice"  appeared.} 

OPEN. 

Aberdare. — T.D.C.  Supplvin.iraiKl  layintrof  cable.  (May 
:ioth.) 

Atherton.-~-Tnne  10th.  U.D.C.  2,3C0  yd.  -1  x  -1 
X  u  1  in.  twin-concentric,  paper-insulated  and  plain  lead-sheathed 
r;able.     (.May  30th.) 

Australia.— i^YDXEr. — .June  23rd.    Municipal   Council. 

One  60-ton  electrically-driven  overhead  travelling  crane.  Electric 
Lighting  Department,  Town  Hall,  Sydney.* 

Ballinasloe. — June  7th.  Renewal  of  electric  accumu- 
lator plant  at  District  Asylum  for  Joint  Committee  of  Management. 
Particulars  from  Resident  Medical  Superintendent. 

Bethnal  Green. — fune  I'.tth.  Electricity  Committee. 
I..T.  cables  and  pipes,  section  pillars,  house  service?  anil  road  work. 
(See  this  issuf.) 

Dublin. — -lune  5th.    Electric  Supply  Committee.    Supply 

and  erection  of  one  l,200-amp.-honrs  storage  battery,  and  removal 
and  uispos.al  of  the  old  one.     (.See  this  issue.) 

June  10th.  Electric  Supply  Committee.  Transformers  and  A.c. 
slot  meters  for  two  years.     (May  30th.) 

Edinburgh. — Tune  l;itli.    Corporation.    E-xcavating,  Ac. 

concrete  work,  steel  re-inforcement,  concrete  piles,  &c.,  in  con- 
nection with  the  new  generating  station.  Portobello.  Mr.  J.  A. 
Williamson,  Public  Works  Office,  Edinburgh. 

Eccles. —  .June  23rd.  Electricity  Committee.  Supply 
and  laying  of  three-way  underground  ducts  :  supply  and  drawing- 
in  2  733  yd.  of  '20  sq.  in.,  E.H.T..  three-core  cable.     (May  30th.) 

Glasgow. — .June  7th.  Clyde  Navigation  Trustees.  Elec- 
trical stores.    Superintendent  of  Stores,  No.  1  Graving  Dock,  Govan. 

Heywood. June   1 1th.     Electricity  Committee.      ( )np 

400-KW.  rotary  converter,  transformer,  with  switchgear  and  cable 
work.     (May  23rd.) 

Ilford.  —  U.D.C.     Electricity   Department.     Supply  of 

3Bo  yd.  L.T.  rubber-insulated,  and  75  yd.  E.H.T.,  3-core,  paper- 
insulated,  lead-covered  cable.     (May  30th  ) 

Manchester. — June  Kith.  Tramways  Committee.  Supply, 
&c.,  of  ((')  2  and  3-ton  motor  engines  and  chassis  ;  (*)  light  motor 
vans  suitable  for  parcels  delivery  ;  (r)  motorcar.  Mr.  J.  M.  McElroy, 
General  Manager,  Corporation  Tramways,  r>5,  Piccadilly,  Manchester. 

Middleton. — .June    12th.     Electricity   Committee.     One 

1,000-KW.  motor  converter.     (May  30th.) 

Paris. — July  loth.     Administration  des  Postes  et  Ti'lc- 

graphes.  Supply  of  multiple  commutator  switchboards.  Par- 
ticulars from  Direction  de  I'Exploitation  TeleplJonique,  4,  Bureau. 
103,  Rue  de  Grenelle.  Paris. 

•A  copy  can  be  seen  at  the  Jnquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  k  Intelligence),  London, 


Tasmania. — Launceston. — .Tuly  28th.    City  Council. 

Sub-station  equipment,  battery,  reversible  booster,  switchgear,  i:c. 
City  Electrical  Engineer. 

West  Hartlepool. — June  17th.   Corporation.   H.T.  switch 

gear  :  two  1,500- KW.  transformers  ;  two  500-KW.  rotary  oonvertera  ; 
one  cooling  tower.     (May  30th.) 

Woolwich. — Jnne  isth.  Electricity  Department.  One 
5,000-KW.  steam  turbine,  with  condensing  plant  and  accessories. 
(See  this  issue.) 


CLOSED. 
Batley. — E.L.  installation  at  the    new  picture  hduse  in 

Bradf.ird  Road.     H.  Hainsworth,  Ltd. 

Birkenhead,— Corporation  : — 

'  mile  "2  6.1.  in.,  I  niilfi  -1  sq.  in.,  and  .1  mile  '05  sq.  in.  c-al.l.-,  r8(54.-\V.  T. 
Henley's  'i'elegrapli  Works  Co.,  Ltd. 

Glasgow. — Tramways  Committee  : — 

Two  .'i-ton  electric  vehicles.— Eleetromobiles  (Leedsi,  Ltd. 
Cable.  — Liverpool  Electric  Cable  Co. 
Steel  plates.— P.  ,*1  W.  McLellan,  Ltd. 

Contracts  for  six  months  :  — 
Chilled  iron  brake  blocks.— Miller  &  Co. 
Iron  oast  ngs.— D.   King  &  Sons,   Ltd.  ;  British  Hydranlie  Fonndry  Co. ; 

Carron  Co. ;  H.  &  A.  Main,  Ltd. 
Malleable  iron  castings.— Alexr.  Shanks  4  Son,  Ltd.;  R.  *  A.  Main,  Ltd. 
Steel  castings. — Carntyne  Steel  Castings  Co. ;  Dickson  &  Mann,  Ltd. 
Springs.— L.  Stenie  &'Co.,  Ltd. ;  George  Turton,  Plaits  Jt  Co.,  Ltd.  ;  Lion 

Spring  Co.,  Ltd. :  Cocker  Bros.  Ltd. 

Electricity  Committee  : — 
Lift  at  Daiiuarnoek  power  station,  £1,014. — Austin  &  Co. 
Telegraphs,  &c.,  i'l.sas.- Chadburn  (Ship)  Telegraph  Co.,  Ltd. 

Stores  for   12  months: — 
Cast-iron  bo.xes,  section  pill's.iB  4c.  -Falkirk  Iron  Co. ;  Lion  Foundry  Co. ; 

J.  Allan,  Sen.  &  Co. ;  Carron  Co. ;    M'Callum  4  Hope. 
Malleable  iron  tube  and  fittings.- Scottish  Tube  Co.,  Ltd. 
Arc  lamp  carbons. — Beacon  Carbons.  Ltd. 
Single  cables,  concentric  and  triple-concentric    cables,   k.u.t.    cables. — 

Callender's  Cable  Co.,  Ltd. 
H.T.  cables.— W.  T.  Glover  4  Co.,  Ltd. 
Rubber-covered  cables  and  fiexlbles.— Craigpark  Electric  Cable  Co.,  Ltd. 

Halifax. — Tramways  &  Electricity  Committee.  Accepted  : 

.■iOO  tons  of  tramrails  and  14  tons  of  tlsh-plates.— Walter  Scott,  Ltd. 
Three  tons  of  fish-plate  bolts. — Ibbotsou  Bros.,  Ltd. 
Nine  tons  of  tie  bars.— Bayllss,  Jones  &  Bayliss,  Ltd. 
1,000  fulcrum  clips.— Ames,  Costa,  Ltd. 
Recommended : — 
1.500-Ksv.  rotary  converter,  transformer  and  switchgear,  at  ;£7,486.— B.T.IL 

Co..  Ltd. 
Gravity  bucket  coal  conveyor,  at  £3,411. — Bahcock  &  Wilcox,  Ltd. 

London.  —  Hackney.  —  Recommended,     a.c.   motor  to 
drive  dynamos  (ex.  No.  4  set)  : — 

1,000  K.v..».        710  K.V.*. 
motor.  motor. 

Bruce  Peebles  &  Co.,  Ltd.    (recommended)    . .  £2,662  i."2,41-2 

Brusli  Electrical   Engineering  Co a.B.iO  2,-JoO 

Vickers,   Ltd 2,590  2,212 

Electric  Construction  Co.,  Ltd 2,810  2,510 

Siemens  Bros.  Dynamo  Works,  Ltd I),ir20  2,780 

General  Electric  Co.,  Ltd 3,44o  2,730 

British  Westlnghouse  E.  4  M.  Co.,  Ltd 3,452  3,100 

British   Thomson-Houston  Co.,   Ltd 3,614  2,800 

English  Electric  Co.,  Ltd 4,990  3,700 

Estimate         £2,600 

E.H.r.  sub.  switchboard  at  generating  station  :  — 

A.  Reyrolle  &  Co..  Ltd.  irecommendedi  £1.041 

i'crt-nson  4  Pallln,  Ltd 1,094 

.Johnson  .*  Phillips.  Ltd 1,I2U 

British  Thomson-Houston  Co.,  Ltd 1,132 

Estimate fl.SCO 

,Sub-station  buildings  : — 

H.  N.  Marrable  &  Sons.  Ltd.  (veeommended)_£S.617 

Sunderland. — Tramways  Committee  : — 

200  tons  of  nails.— Bo/ckow,  Vaughan  4  Co. 
LTniforms.— H.  Zokery  4  Co. 

West  Ham. — Education  Committee  : — 

E.L.  installation,  Knox  Road  Special  Schools.— Commercial   Telephonp 
Co.,  ±•31.'). 


FORTHCOMINQ     EVENTS. 


Royal  Institution  of  Great  Britain.— Friday,  June  6th.  At  .'5.30  p.m. 
.\t  Albemarle  Street,  W.  Lecture  on  "Atomic  Pro,iectiIes  and  tlieir 
Collisions  with  Light  Atoms,"  by  Sir  E.  Rutherford,  P.R.S. 

North  of  England   Institute   of  Mining  and  Mechanical  Englneeers.— 

Saturday,  June  'itli.     At  2  p.m.     At  the  Wood  Memorial  Hall,  Newcastle- 
on-Tyne.    General  meeting. 

Industrial  Beconstruction  Council.— Tuesday,  June  10th.-  At  .^.30  p.m. 
At  the  Institute  of  Journalists,  Tudor  Street,  E.C.  Confwence  on  "  The 
Benefit  to  the  Workman  of  Scientific  Management,"  to  be  opened  by 
Major  Pells,  R.E.    ~ 

Wednesday,  June  11th.    At  4.30  p.m.    At  the  Saddlers'  Hall,  Cheap- 
side,  E.C.    Lecture  on  "  Social  Work  In  Industry,"  by  Sir  Chas.  Stewart. 

Chief  Tecbnicol  Assistants'  Association.  —  Thursday,  June  12th.  At 
7  p.m.  At  Anderton's  Hotel,  Fleet  Street,  E  C.  Paper  on  "  Modernisation 
of  Street  Lighting,"  by  Messrs.  Young  4  Ingram.  Discussion  on  "Con- 
denser Problem"."  by  Messrs.  Callander  &  Heavlside. 

Physical  Society  of  London.— Friday,  June  lath.  At  s  p.m.  At  the 
Imperial  College  of  Science,  South  Kensington,  S.W.  Special  General 
Meeting. 
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NOTES. 

Pay  of  Electrical  Ratings  in   the  Royal  Navy.— The 

Jerram  Committees  finding  on  the  pay  of  lower  deck  ratings 
having  been  conformed  by  the  Admiralty  and  the  Government,  the 
foUowinij  increase  in  the  daily  pay  of  electrical  ratings  has  come 
into  effect  : — Chief  electrician,  from  8s.  Id.  ClOs.  7d.)  to  12s.  6d.  ; 
chief  electrician,  second-class,  7s.  7d.  (lOs.  Id.)  to  lis.  6d.  ;  elec- 
trical and  Whitehead  artificers,  first-cla-ss,  7s.  Id.  (fls.  7d.)  to 
lis.  ;  second-class,  6s.  7d.  (Hs.  Id.)  to  lOs.  (id.  ;  third-class,  6s.  4d. 
(.8s.  lOd.)  to  10s.  ;  fourth  class,  6s.  Id.  C8s.  7d.)  to  9s.  Gd.  ;  fifth 
class,  4s.  3d.  (6s.)  to  63.  6d.  Telegraphists — Chief  petty  officer 
telegraphist,  4s.  lid.  ("3.  ."id.)  to  9s..  with  triennial  increases  of  6d.  i 
jjetty  officer  telegraphists,  3s.  9d.  Cos.  9d.)  to  7s.  6d..  and  7s.  lOd. 
after  one  year,  if  recommended,  and  after  three  years  in  any  case, 
and  to  •'<s.  2d.  after  another  three  years  ;  leading  telegraphist, 
2s.  9d.  (4s.  6d.)  to  5s.  9d.  after  three  years,  and  eventually  to  6s.  ; 
telegraphist,  2s.  Id.  (3s.  7d.)  to  4s.  3d.,  and  eventually  4s.  9d.  ; 
ordinary  telegraphist,  Is.  3d.  (2s.  3d.)  to  2s.  9d.  ;  and  boy  tele- 
graphist 9d.  (Is.  3d.)  to  Is.  9d.  per  day.  The  figures  in  brackets 
are  the  pre-war  pay.  plus  bonus  granted  in  February  last. 

London     Unions     for    Joint    Action. —  An    agreement 

between  the  Associated  Society  of  Locomotive  Engineers  and 
Firemen  and  the  London  and  Provincial  Union  of  Licensed  Vehicle 
Workers  wa.s  confirmed  at  the  annual  conference  of  the  former 
body.  The  object  is  to  enable  the  two  Unions  better  to  protect  the 
interests  of  their  members  employed  by  the  London  ''combine"  of 
tramways,  onmibuses,  and  electrified  railways.  The  two  Un^n.s 
liave  agreed,  in  the  event  of  any  dispute  with  the  employers,  or 
any  section,  to  call  out  all  their  members.  Before  a  strike  is 
decided  on  by  either  Union  it  must  notify  the  other  with  a  view  to 
joint  negotiations  for  the  purpose  of  avoiding  a  dispute  if  possil)le. 
—  The  r,me.s. 

British  Oil. — "  I  am  glad  to  be  able  to  inform  the  House 

that  the  (Jovernment  has  struck  oil  at  Hardstoft,  in  Derbyshire, 
one  of  the  areas  being  tested  by  Messrs.  Pearson  in  connection  with 
the  Government  oil  development  scheme."  said  Mr.  Kellaway,  in 
Parliament,  last  week. 

Work  on  the  boring  began  in  October  last :  on  May  27th  a  depth 
'  of  3,U7."i  ft.  had  been  reached,  and  traces  of  oil  were  found.  When 
work  was  resumed  on  the  28th  the  oil  rose  rapidly  to-  a  height  of 
400  ft.  Boring  had  to  be  stopped  to  ensure  the  oil  being  kept 
under  control  and  prevent  flooding.  The  oil  is  of  a  light  gravity 
and  of  good  quality.  The  oil-bearing  rock  has  been  penetrated  only 
a  few  inches.  Seven  wells  are  being  sunk  in  the  Chesterfield  area, 
audit  is  hoped  to  touch  oil  any  time  now  at  Brimington,  two  miles 
north  of  Chesterfield,  and  at  Renishaw,  midway  between  Chesterfield 
and  Sheffield. 

Mr.  Kellaway  added  that  it  was  too  early  to  base  any  sanguine 
estimates  on  what  had  been  discovered,  and  it  was  impossible  to 
form  any  definite  conclusion  as  to  the  success  of  the  discovery  or 
whether  oil  existed  in  paying  quantities,  but  the  experts  in  charge 
(if  the  work  expressed  themselves  as  satisfied  with  the  prospects. 

National    Illumination    Committee. — In    view    of    the 

imminent  resumption  of  international  co-operation  in  the  study  of 
questions  conuected  with  the  art  of  Illumination  and  the  sciences 
related  thereto,  a  meeting  of  the  National  Illumination  Committee 
of  Great  Britain  was  held  on  May  27th,  at  the  Institution  of  Civil 
Engineers,  when  vacancies  in  the  Executive  Committee,  due 
to  the  decease  of  Mr.  W.  Duddell.  F.R.S..  and  Prof.  Silvanus  P. 
Thompson,  F.R.S..  were  filled.  The  Executive,  with  the  Institutions 
represented,  is  now  as  follows  : — Chairman,  Mr.  A.  P.  Trotter 
(Illuminating  Engineering  Society)  ;  vice-chairmen,  Mr.  .John 
Bond  (Institution  of  Gas  Engineers),  and  Mr.  Kenelm  Edgcumbe 
(Institution  of  Electrical  Engineers)  :  hon.  sec,  Mr.  Haydn  T. 
Harrison  (Institution  of  Electrical  Engineers)!:  hon.  treasurer,  Mr. 
\V.  .7.  A.  Butterfield  (Institution  of  Gas  Engineers)  ;  representatives 
on  the  Executive  Committee  of  the  International  Commission  on 
Illumination,  Dr.  Harold  0.  Colman  (Institution  of  Gas  Engineers), 
and  Mr.  Leon  Gaster  (Illuminating  Engineering  Society).  The 
resumption  of  research  work,  &c..  was  considered,  and  a  programme 
tor  further  discussion  at  a  meeting  at  an  early  date  was  settled. 

Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers.— On  Monday  last  the  last  of  the  "  informal 
meetings'  to  be  held  this  session  took  place,  Mr.  W.  E.  Warrilow 
presiding.  The  attendance  was  good.  Major  Kenelm  Edgcumbe, 
R.E.,  opened  the  discussion  on  "The  Vicious  Circle  of  Increasing 
Prices."  referring,  first,  to  the  fact  that  prior  to  the  war  this 
country's  income  from  foreign  investments  totalled  about  100 
millions  sterling,  and  the  income  received  for  services  rendered  by 
British  shipping  reached  a  similar  sum,  so  that  imports  could  exceed 
exports  by  about  200  millions  sterling  without  danger.  Xow, 
however,  conditions  had  changed,  and  it  was  imperative  to 
increase  the  country's  exports  by  at  the  very  least  2."i  per  cent,  if 
stable  conditions  were  to  be  maintained.  Increased  frugality  was 
of  the  gieatest  importance  so  that  the  country  could  produce  more  ; 
increased  productivity  was  imperative.  With  regard  to  profit- 
sliaring,  he  mentioned  that  in  some  instances  it  had  been  found 
possible,  after  paying  ."1  per  cent,  on  capital,  to  distribute  profits 
amongst  the  workers.  Before  1909  wages  had  increased,  and  the 
value  of  money  had  increased  with  them,  now.  unfortunately,  it 
was  otherwise,  and  wages  continued  to  increase  without  a  corres- 
ponding increase  in  purchasing  power.  He  then  proceeded  to 
show  that  high  wages  did  no  real  harm  to  the  country  itself,  but, 
on  the  other  hand,  they  were  bound  to  react  on  the  selling  price  of 
materials  exported.     Decreased  hours,  although  possessing  certain 


advantages,  reaoted  on  all,  and  had  a  tendency  to  lead  to  harm 
It  was  to  be  regretted  that  there  were  signs  of  certain  trades 
attempting  to  browbeat  the  Government  into  giving  them  more 
favourable  terms  to  the  detriment  of  others.  With  regard  to 
over-production,  in  his  opinion,  there  was  no  fear  of  any  such  thing 
with  modern  manufacturing  conditions.  Finally,  there  were 
three  partners  in  every  concern — capital,  labour,  and  management, 
and  it  should  be  realised  that  all  must  work  together  for  the  good  of 
the  commimity  at  large. 

A  spirited  discussion  followed,  in  which  the  question  was  dis- 
cussed from  all  sides  ;  the  need  for  better  education,  which  shoulrl 
commence  with  the  supervising  class,  was  emphasised. 

Referring  to  the  projected  visit  to  the  National  Physical 
Laboratory,  the  chairman  announced  that  the  visit  was  to  be  on  a 
Satiurday  afternoon  either  this  month  or  nest,  and  the  Committee 
was  trying  to  arrange  for  the  visit  to  coincide  with  that  of  the 
Students.  In  the  afternoon  there  would  be  a  trip  up  the  river, 
about  which  particulars  would  be  issued  later.  Next  session  the 
meetings  would  be  resumed  ;  the  time  at  which  the  first  meeting 
would  take  place  would  be  altered  to  7  o'clock,  and  at  that  meeting 
the  views  of  members  would  be  ascertained  as  to  whether  it  was 
most  conveuient  to  meet  at  an  early  or  a  late  hour. 

In  view  of  the  cessation  of  hostilities,  the  Council  has  decided  to 
resume  the  annual  dinner  and  conversazione  of  the  Institution.  A 
conversazione  "  to  meet  members  of  the  Institution  who  have  served 
in  H.M.  Forces  during  the  war''  will  be  held  on  Wednesday. 
June  25th,  at  the  Natural  History  Museum,  Cromwell  Road.  Tlie 
annual  dinner  will  be  held  at  the  Connaught  Rooms,  Great  Queen 
Street,  on  Thursday,  June  26th.  Early  application  should  be  made 
for  tickets. 

Capt.  L.  B.  Turner's  paper  on  "  The  Oscillatory  Valve  Relay  :  a 
Thermionic  Device,  "  w-ill  be  read  and  discussed  on  Monday,  .lune 
30th.  instead  of  Thursday.  June  26th. 

Housing    Scheme. — Work  has  been  commenced  on  2(; 

houses  that  are  being  built  at  Lincoln  under  the  Government's  hous- 
ing schenie.  The  houses  are  intended  mainly  for  employes  of  Messrs. 
Barton  A;  Hornsby,  who  have  found  part  of  the  funds,  and  it  is 
proposed  to  use  waste  heat  and  steam  from  the  firm's  works,  and 
to  have  a  system  of  central  heating  and  hot-water  supply  to  ea«h 
house.  Electricity  will  be  used  for  lighting,  cooking,  street 
lighting,  laundry  power,  and  sewage  pumping. 

The  British  Science  Guild. — The  annual   meeting  will 

be  held  on  June  17th,  at  4.0  p.m.,  at  the  Goldsmiths'  Hall. 
Speakers  will  be  :— The  Right  Hon.  Lord  Sydenham,  G.C.M.G., 
F.R.S,,  President  of  the  Guild  :  Major-General  the  Right  Hon. 
J,  E.  B.  Seely.  C.B.,  D  S,0.,  M.P.  ;  Sir  Joseph  Thomson,  O.M.. 
President  of  the  Royal  Society  ;  and  Sir  Robert  Hadfield,  Bart., 
F.R.S.  Cards  of  invitation  to  the  meeting  may  be  had  on  applica- 
tion to  the  Secretary.  British  Science  Guild,  199,  Piccadilly.  W.  1. 

American   Society  s  for   Electrical    Development.— The 

annual  meeting  of  this  Society  was  held  at  the  Engineering- 
Societies'  Building,  New  York  City,  on  May  13th.  The  main 
feature  of  the  report  was  the  review  of  the  work  done  and  an  out- 
line of  the  greater  activities  which  the  proposed  expansion  of  the 
Society  will  permit.  Although  with  reduced  staff  and  expense,  the 
Society  continued  its  work  during  1918.  This  was  done  largely 
through  the  daily  newspapers,  popular  magazines,  and  the  trade 
Press.  Materials  and  data  on  electrical  subjects  were  furnished  to 
news  agencies,  special  co-operative  aid  was  rendered  to  moving- 
picture  manufacturers,  and  prominent  daily  newspapers  published 
special  articles.  In  aiddition  to  this  education  of  the  public,  the 
Society  has  distributed  many  interesting  and  instructive  booklets 
direct  to  the  industry. 

Canadian  Strikes. — The  Cabinet  has  been  in  conference 

with  representatives  of  the  employers  and  labour,  endeavouring  to 
avert  a  general  strike.  The  men  insist  on  a  44 -hour  week,  to 
which  the  employers  will  not  agree.  The  Government  claims  that 
it  has  no  power  to  enact  an  8-hour  day.  as  demanded,  as  the 
question  is  one  for  the  provinces  to  decide.  A  strike  at  Toronto 
was  declared  on  the  morning  of  May  30th.  The  employers  have 
offered  the  metal-workers  a  46-hour  week.  Industries  at 
Fernie.  B.C.,  which  are  dependent  on  electrical  power,  were  forced 
to  suspend  work  owing  to  the  strike  of  electrical  workers  in 
sympathy  with  the  miners  who  have  struck  at  Crow's  Nest.  The 
railway  shops  closed  down  also.  The  .strike  at  Crow's  Nest 
threatens  materially  to  deplete  the  supply  of  soft  coal  in  West 
Canada.  At  Winnipeg,  where  the  strike  first  commenced  some 
time  ago,  some  employes  are  said  to  be  returning  to  work,  but  the 
strike  is  still  in  progress. 

Appointments  Vacant.— Junior  shift  engineer  (G4s.  t;d.) 

for  the  Dundee  T.C.  electricity  department ;  technical  assistant 
(£300— £350)  for  the  Salford  Corporation  electricity  undertaking  ; 
shift  engineer  for  the  Liverpool  Corporation  electricity  works  ; 
assistant  instructor  (£220)  for  wiring  and  installation  "work  for 
Disabled  Soldiers'  and  Sailors'  Classes  for  the  Croydon  Corporation 
Education  Committee  ;  cable  jointer  for  S.  Shields  Corporation 
electricity  department  ;  Professor  of  Physics  (£500),  two 
lecturers  in  civil  and  mechanical  engineering  (£400),  lecturer 
in  electrical  engineering  (£400)  for  the  University  of  Hong- 
Kong  ;  city  electrical  engineer  (£600)  for  the  Carlisle 
Corporation;  chief  clerk  (£175  -f  £105)  for  the  Walthamstow 
U.D.C.  electricity  department ;  instructor  for  evening  classes  in 
electrical  engineering  (7s.  6d.  per  hour)  for  the  Kingston-on- 
Thames  Corporation  Technical  Institute ;  teacher  of  electrical 
engineering  (£230)  and  electrical  wiremen's  work  for  the  day  and 
evening  classes,  Barnsley  Technical  and  Mining  School.  See  our 
advertisement  pages  to-day. 
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Electrical  Hospital  Closed.— The  Times  states  that  the 

Dowajfer  Laiiy  i'urness,  21,  Grosvenor  Square,  annouuced  that  her 
electrical  hospital  for  the  treatment  of  officers  and  men,  which 
had  been  running  since  October,  1915,  was  to  close  at  the  end 
of  May. 

Fatalities. — Before    Sherill'     Moffatt    and    a    jury    at 

Falkirk  Sheritf's  Court,  an  inquiry  was  held  respecting  the  death  of 
James  Doisr,  switchboard  attendant.  Accordiujir  to  the  evidence, 
dece-ased  was  at  work  in  the  eiecti-ic  power  station  at  Carron 
Works,  when  he  came  into  contact  witn  some  live  metal  bars. 
Some  of  the  switchboard  lamps  were  not  required,  and  had  not 
been  lit  for  some  time.  At  the  back  of  the  switchboard  there  was 
a  space  of  about  b  ft.,  guarded  by  a  wire  door,  which  was  kept 
locked,  but  the  key  was  lelt  in  the  lock.  One  had  to  stretch  over 
this  space  in  order  to  adjust  the  connections  for  the  lamps  in  front 
of  the  switchboard.  Although  it  was  not  his  duty  to  do  so,  Doig 
had  wished  to  fix  the  connections  for  the  lamps  which  were  not 
lit,  ami  asked  a  young  apprentice  to  tell  him  now  it  should  be 
done.  1  he  apprentice  pointed  out  that  he  would  require  to  be  very 
careful,  for  if  he  touched  the  metal  bars,  he  might  get  a  shock. 
Doig  evidently  wanted  more  light,  and  when  in  the  station  him- 
self had  tried  to  make  the  necessary  connections,  and  in  doing  so 
had  apparently  put  his  hands  on  the  bars,  and  had  thereby  met  his 
death.     Verdict  '"  Accidental  death." 

At  the  Yorkshire  Copper  Works,  Stourtou,  near  Leeds,  last  week, 
Thomas  .Vrmison  (16J,  a  labourer,  employed  there,  received  a 
shock  and  died  in  a  quarter  of  an  hour.  He  was  carrying  two 
long  brass  tubes,  which  came  into  contact  with  the  electric 
circuit. 

Educational. — The  year  ending  July,  1918,  was  a 
memoraljle  and  trying  one,  but,  in  spite  of  that,  the  Borough 
Polytechnic  Institute  kept  up  its  many  activities,  and  did  much 
good  work,  including  war  service,  lu  number  of  students  it  has 
suffered,  bat  the  annual  report  shows  that  there  were  2,uy±  students 
and  luemljers  during  the  year,  and  out  of  325  examination  papers 
worked  by  evening  students,  2ua  qnaliJied  for  passes.  Over  Sou 
students  and  memoers  voluntarily  joined  the  Army,  and  of  these 
over  H)9  had  made  the  great  sacrifice.  Many  distinctions  were 
gained  and  many  commissions  obtained.  The  Board  of  tducatiou 
having  given  up  its  examinations,  the  Governors  have  drawn  up  a 
scheme  of  Institute  i^maminations,  the  diplomas  of  which  wUI,  it 
is  believed,  be  recognised  outside  the  Institute  as  being  of  real 
value. 

Early  in  the  war  the  Farriery  Institute,  in  Bermondsey,  proved 
of  service  to  the  Army  in  training  over  1,5UU  men  belonging  to  the 
K.F.A.,  the  K.E.,  and  A.S.U.  in  cold  shoeing.  The  Institute  was 
also  lent  for  the  reception,  inspection  and  aispatch  ol  horse-shoes 
required  by  the  Army.  Instruction  was  given  at  the  beginning  of 
the  war  in  telephony,  wheelwrights'  work  and  saddlery  to  lOU  men 
of  the  K.f .A.  and  R.H.A.  Over  30  men  of  the  K.A.JU.U.  were 
trained  in  water  analysis,  and  the  chemistry  staff  took  an  active 
part,  with  other  I'olyteelmics,  in  the  pieparaLion  of  drugs  for  local 
ana;sthetics  not  previously  made  in  this  country,  and  also  rendered 
services  in  utilisation  of  waste  products,  tor  which  letters  of  thanks 
had  been  received.  The  engineers'  work.shop,  with  the  staff,  was 
given  up  to  munition  work,  and  over  1U,0U0  inspection  and  other 
nigh-class  gauges  were  manulactiired,  and  successfully  passed  the 
tests  of  the  S.l'.L..  and,  finally,  considerable  attention  had  been  paid 
to  the  training  of  disabled  soldiers. 

The    Industrial    League.— On    Tuesday    evening   the 

Technical  Fress  was  entertained  at  dinner  by  the  Executive  of  the 
Industrial  League  ;  the  Kight  Hon.  O.  H.  Kooerts,  M.f.,  Food  Con- 
troller, and  I'resident  of  the  League,  was  chairman,  and  welcomed 
the  guests.  Mr.  H.  E.  Ulain,  Vice-President,  Mr.  E.  J.  i:".  Benn, 
and  others,  spoke.     A  report  will  appear  in  our  next  issue. 

The  Association  of  Consulting  Engineers. — The  annual 
dimiei-  ol  this  Aosocoatiou  was  heia  at  tue  Uonnaught  Kooms, 
Lioudon,  on  Friday  evening  laist  week,  Mr.  i'rank  Giil,  Chair- 
man ol  the  Coinuiittee  of  the  Association,  presiding.  Kearly 
bO  members  and  guests  partook  of  an  excellent  menu,  alter 
which  the  usual  toasts  were  honoured.  Ihe  toast  of  "  The 
Association  ol  Consulting  Engineers  "  was  proposed  by  Mr. 
E.  Houuratus  Lloyd,  K.C.,  v\-ho,  in  the  course  of  his  remarks, 
inquired  what  was  meant  by  "reconstruction,"  about  which 
so  much  was  being  heard  at  the  present  time.  Did  recon- 
struction mean  nationalisation?  In  some  quarters  that  intei"- 
pretation  appeared  to  be  accepted,  and  if  that  were  the  case 
he  would  point  to  one  or  two  organisations  run  by  the  Gov- 
ernment, and  ask  w'hether  the  results  of  bureaucratic  control 
had  been  a  success.  For  instance,  he  did  not  think  that  any- 
one could  be  found  who  would  admit  that  the  telephone 
system  had  been  anything  but  unsuccessful  since  it  was  taken 
over.  Then  there  was  the  telegraph  system  and  many  others 
that  could  be  instanced.  Such  results  should  be  guarded 
against  and  avoided  if  possible,  and  it  was  the  engineers  who 
were  counted  upon  to  save  the  situation. 

The  Chairman,  in  responding  to  the  toast,  pointed  out 
that  in  speaking  of  the  evil  results  of  Government  control, 
it  should  not  be  forgotten  that  a  Government  department 
could  not  do  things  that  a  private  concern  could  do.  He  had 
some  experience  at  the  Ministr>-  of  Mimitions;  that  depart- 
ment had  been  given  very  wide  powers,  powers  that  no  other 
Government  Department  had  ever  been  able  to  wield ;  never- 
theless, it  was  not  possible  to  do  all  they  would  have  wished 
to  do.  With  regard  to  the  Association,  it  was  quite  a  young 
concern — that  was  their  second  annual  dinner — but  it  had 
already  justified  its  existence.    The  Association  had  not  been 


foiTiieJ  with  ajiy  antagonistic  idea,  agamst  similar  institutions 
'ihe  t/ivil,  Electrical,  and  Mcchauiciil  lja.-)titutiona  weie  all 
exceilcut  ai  lar  a^  they  went,  but  they  were  separate  and 
inmviduai  bodies,  and  it  was  theieloie  lelt  that  the  piesenl 
Association  would  Uud  a  usclul  sphere  ol  activity.  Its  objects 
weic  co-operaiiou  and  tUindaiUisatiou. 

Ihe  ■■  Future  of  liiitish  Inuustnes  '  was  propo.scd  by  Prol'. 
Coinlort  A.  Adams,  Fiesidcut  ol  the  A.i.E.E.,  who,  m  the 
course  of  his  remarks,  said  that  the  Americans  regretted,  and 
peihaps  lelt  a  httle  sha^ne  at,  not  having  been  aole  to  take 
a  gicater  share  ol  the  burdens  of  the  world-wai'.  America 
appiecialed  what  Great  timain's  share  had  been,  and  the 
eugmceis'  conuibution  to  the  wmuing  ol  the  war  had  been 
a  very  great  one.  Ihey  all  had  great  admuation  for  the 
achievements  ol  the  engineer  during  the  last  few  years,  and 
just  as  the  succesalul  issue  of  the  wai'  had  depended  on  those 
achievements,  so  also  would  peace  industries  depend  on  theiu. 
It  was  appieciated  m  the  States  that  Lintish  and  Amencaxi 
industries  w'eie  bound  up  with  one  another,  and  that  was 
the  object  of  his  visit  to  this  country.  Mr.  llobart  and  him- 
self had  come  over  on  a  mission  of  co-operation. 

in  replying  to  the  toast,  tiu'  John  Sucil  said  that  after  all 
that  had  been  said  about  bureaucratic  control,  he  was  a  little 
diffident  in  rcspondmg,  seemg  that  he  was  there  as  a  bureau- 
crat himseh.  Nevcitheless,  they  did  thmk  there  was  some 
good  in  the  Government  Electricity  BiU.  In  spite  of  all  that 
had  been  said  against  it,  they  did  reaUy  think  that  good 
results  would  be  brought  about.  There  were  two  funda^ 
mental  pomts  in  connection  with  the  scheme  :  they  were  the 
development  of  new  industries  and  of  agriculture.  Fertilisers 
would  have  to  be  produced  in  the  future  by  electricity  if 
agricultural  development  was  to  be  carried  on  in  an  adequate 
manner.  Prior  to  the  war  Germany  had  numerous  large 
factories  producing  fertilisei-s,  and  if  it  had  not  been  for  the 
nitrates  which  those  factories  had  produced,  Gennany  would 
not  have  been  able  to  manufacture  high  explosives  with  which 
to  ca,rry  on  the  war.  Unfortunately,  this  country  was  not  in 
a  like  position,  but  the  conditions  would  have  to  be  altered 
in  the  future.  This  country  would  have  to  make  itself  in- 
dependent of  foreign  imports  of  nitrates,  so  that  if  the  need 
should  ever  again  arise,  it  could  be  defended  against  enemies, 
and  in  the  meanwhile  agricultme  could  be  developed  and 
intensified.  Another  matter  wa.s  that  of  water  power.  In 
most  other  Countries  much  hytbo-electric  ix)wer  had  been 
developed,  but  here  nothing  to  si>eak  of  had  been  done;  it 
had  never  even  been  thought  of,  and  he  thought  the  reason 
was  to  be  found  in  the  ridiculously  \o\v  price  of  coal.  So 
long  as  abundant  suppUes  ol  coal  at  low  cost  were  availablo 
no  one  had  thought  it  worth  while  to  trouble  about  w»ter 
power  in  this  country.  The  time  had  now  come,  however, 
when  this  matter  should  be  given  the  serious  consideration 
that  it  deserved.  As  an  instance.  Sir  John  mentioned  that 
it  would  be  possible  to  shut  down  the  whole  of  the  steam 
power  in  the  Clyde  "Valley,  with  a  consequent  saving  of  some- 
thing like  2,000,000  tons  of  coal  per  annum,  if  hydro-electrio 
power  were  devclojied  on  proper  lines. 


OUR   PERSONAL   COLUMN. 

Tht  Editors  invite  electrical  engiiieers,  whether  connected  with  the 
technical  or  the  commercial  tide  of  the  profession  and  indtutry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ElectbicaIi  Keview  posted  as  to  their  jnovements. 


Central  Station  &  Tramway  OfBcials. — The  Leeds  Trades 

Council  passed  a  resolution  opposing  the  granting  of  £500  per 
annum  increase  to  Mr.  J.  B.  Hamilton,  the  tramway  mana^ 
ger.  The  chairman  pointed  out  that  the  Labour  members 
had  agreed  that  a  case  for  an  increase  had  been  made  out. 
Unless  Leeds  paid  a  sulfioiently  high  salary  for  such  muni- 
cipal offices  the  city  w-ould  lose  her  best  men,  and  be  put  to 
the  expense  of  training  other  and  less  valuable  men  to  take 
their  places.  One  speaker  said  that  Leeds  easily  spared  Mr. 
Hamilton  during  the  war  to  do  other  work,  and  they  could 
do  without  him  now. 

Brighouse  B.C.  Special  'V\'ages  Committee  has  been  recom- 
mended to  increase  the  .salary  of  Mr.  Amos  Aspinall,  electrical 
engineer,  from  £'229  to  ±"260  per  annum,  to  include  the  pre- 
sent war  bonus  of  £60  per  annum. 

The  Dublin  Electricity  Supply  Committee  has  recommended 
to  the  Council  that  Mr.  Mark  Ruddle,  late  city  electrical 
engineer,  be  granted,  by  way  of  superannuation,  the  usual 
two-thirds  allowance  of  his  earnings,  which  were  £844  per 
annum. 

The  London  County  Council  General  Purposes  Committee 
recommends  that  Mr.  'W.  J.  Sqoires,  Lieut. -Col.  A.  C.  H. 
Kennard,  and  the  general  manager  of  the  Council's  tramways 
represent  the  Council  on  the  Metropolitan  Municipal  Tram- 
ways Council. 

Captain  H.  M.  Taylor,  late  borough  electrical  engineer, 
Middlesbrough,  is  now  demobilised.  Commissioned  early  in 
1915  in  the  Pioyal  Marines,  he  spent  two  and  a  half  years 
submarine  mining.  He  was  then  seconded  for  service  with 
the  Anti-Submarine  Division  of  the  Navy,  and  was  in  charge 
of  one  of  their  experimental  stations.  He  resigned  Middles- 
brough at  the  end  of  1915  in  favour  of  his  chief  assistant, 
who  was  carrying  on. 
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On  the  occasion  of  his  leaving  the  Aberdeen  Corporation 
electricity  department,  in  order  to  proceed  this  week  to 
Alberta  to  take  up  the  position  of  accountant  with  the  Cal- 
gary Electric  Power  Co.,  Mr.  Stewart  Kobrrtson,  formerly 
of  the  G.N.  of  S.  Railway  Co.,  was  last  week  presented  with 
a  leather  suit  case  as  a  parting  gift  from  his  fellow  employes. 
Mr.  J.  A.  Bell,  the  city  electrical  engineer,  who  inade  the 
presentation,  referred  to  the  work  of  Mr.  Robertson  in  the 
oflice  and  in  the  runnig  department  during  the  past  eight 
and  a  half  years,  and  congratulated  him  upon  his  new  ap- 
pointment. 

It  is  proposed  to  increase  the  salary  of  Mr.  J.  H.  Cowell, 
tramway  manager  at  Blackburn,  from  £500  to  £600  a  yeaj'. 
General. — At  the  meeting  of  the  Franklin  Institute,  on 
May  21st..  the  Franklin  Medal  w-as  presented  to  Major-Gen. 
James.  Douglas  McIjACHlan,  C.B.,  D.S.O.,  on  behalf  of  his 
Britannic  Majesty's  Government  for  Sir  James  Dewar,  D.Sc, 
IjL.D.,  F.R.S.;  also'  to  Major-Gen.  George  Owen  Sqdiek, 
Ph.D.,  of  the  U.S.  Army.  Major-Gen.  Squier  delivered  an 
address  on  ".Some  Aspects  of  the  Signal  Corps  in  the  World 
War."  The  address  was  illustrated  by  stiU  and  moving  pic- 
tures, showing  Signal  Corps  activities  in  Prance,  and  a  num- 
ber of  Signal  Corps  communication  devices  were  exhibited. 
Lieutenajit  H.  H.  Gresswell,  A.M.I.B.E.,  late  I.O.M., 
R.A.O.C.,  who  relinquished  his  commission  on  account  of  ill- 
health,  has  joined  the  Titan  Electrical  Co.  as  manager  and 
engineer. 

Mr.  E.  T.  Driver,  on  demobiUsation  from  the  R.-^.F.,  has 
taken  up  a  position  as  technical  expert  in  the  Toronto  of&ce 
of  the  British  Aluminium  Co.,  Ltd. 

Second-Lieutenant  J.  W.wson.  North  Riding-Fortress  Engi- 
neers (Electric  Lights  Company),  has  relinqui.?hed  his  com- 
mission owing  to  ill-health,  and  retains  his  rank. 

Captain  H.  Sherlock,  T\-ne  Electrical  Engineers,  has  been 
restored  to  the  establishment,  to  which  he  was  a  supernumer- 
ary officer  whilst  employed  with  the  Royal  Engineers,  of 
which  he  was  an  adjutant. 

Lieutenant  W.  H.  T.  Norburn.  Hants  Fortress  Engineer.? 
(Electric  Lights  Company),  has  been  given  the  acting  rank 
of  captain  whilst  second  in  command  of  a  field  company, 
from  January  21st  last. 

Second-Lieutenant  J.  P.  Monson,  City  of  Dundee  Fortress 
Engineers  (Electric  Lights  Company),  and  Second-Lieutenant 
J.  Paton,  Renfrew  Fortress  Engineers  (Electric  Lights  Com- 
pany), have  been  promoted  lieutenants  after  the  qualifying 
.service  of  18  months. 

Mr.  Arthdr  H.  Pott,  M.Inst.C.E.,  M.I.E.E.,  has  resigned 
his  position  as  general  manager  and  engineer  to  the  Metro- 
ixjlitan  Electric  Tramways,  Ltd..  and  the  Ix>ndon  United 
Tramways,  Ltd..  and  is  starting  in  practice  as  a  consulting 
engineer.  He  is  still  retained  by  the  above  companies  in  an 
advisorv  capacitv.  His  address  temporarilv  is  c/o.  Messrs. 
F.  W.  Hayne  &  Co.,  80,  Bishopsgate,  E.G.  2. 

Mr.  Francis  D.  Larcomre,  A.M.I.E.E.,  recently  control 
engineer  for  the  Yorkshire  Electric  Power  Co.,  has  resigned 
his  position  as  assistant  manager  with  the  British  Carbide 
Factories,  Ltd.,  in  order  to  take  up  a,  position  with  the  con- 
tracts department  of  Callender's  Cable  &  Construction  Co., 
Ltd. 

Captain  E.  A.  Nash,  who  left  Faraday  House  to  join  H.M. 
Forces,  has  obtained  his  discharge  from  the  R.A.P.  in  order 
to  join  the  staff  of  Industrial  Publicity  Service.  Ltd.,  where 
he  will  be  engaged  in  the  preparation  of  the  Federation  of 
British  Industries'  export  agister. 

Major  0.  M.  Forster,  Tyne  Electrical  Engineers,  has  been 
restored  to  the  establishment  of  the  regiment.  Major  Forster 
was  commissioned  in  the  Tyne  Electrical  Engineers  in  1911. 
got  his  third  star  in  October,  1914,  and  his  "  crown  "  in  June 
of  last  year  by  brevet.  He  was  promoted  brevet-major  for 
ser\'ices  during  the  war,  and  was  recently  attached  to  the 
Royal  EngineeiB. 

Lieut^rnant  F.  E.  BuRNETT,  Ea.st  Riding  Portress  Engineers 
(Electric  Lights  Company).  Ijas  been  transferred  to  the  Terri- 
torial Force  Reserve  of  Officers  in  the  same' rank,  with  effect 
from  May  29th. 

Lord  George  Hamu.ton  has  resigned  the  chairmanship  of 
the  Underground  Rly.  Co.  of  London,  Ltd..  and  Sir  Albert 
Stanley,  M.P.,  late  President  of  the  Board  of  Trade,  has  been 
appointed  in  his  place.  Sir  Algernon  West  has  resigned  his 
seat  on  the  board.  Sir  Albert  Stanley  left  nn  Saturdav  morn- 
ing last  for  a.  visit  to  the  United  States.  Mr.  H.  A.  Vernet, 
the  deputy-chairman,  who  filled  the  office  of  Paper  Controller 
under  Sir  Albert  at  the  Board  of  Trade,  is  acting  as  chairman 
nf  the  company  durins  Sir  Albert'';  absence. 

On  Friday  last,  at  (he  offices  of  the  Harland  Engineering 
Co..  190,  Greengat^,  Manchester,  a  presentation  was  made  to 
Miss  Preston,  typist,  who  bad  been  in_  the  service  of  the 
company  for  some  little  time,  on  the  occasion  of  her  approach- 
ing majriage. 

With  the  approval  of  H.R.H.  the  Duke  of  Connaught. 
President  of  the  Royal  Society  of  Arts,  the  Council  have 
awarded  the  Society's  Albert  Medal  for  1919  to  Sir  Oliver 
Lodge,  D.Sc,  P.R.S..  in-  recognition  of  his  work  as  the 
pioneer  of  wireless  telegraphy.  The  presentation  will  be 
made  by  the  Duke  of  Connaught  at  Clarence  House  on  6th 
inst. 

Miss  W.  Strohd  ha«  severed  her  connection  with  the  New- 
man Electrical  Co. 

Last  Friday,  at  the  head  offices  of  Messrs.  Footei  &  Milne, 
I/td.,  66,  Victoria  Street,  Westminster,  the  staff  made  a  pre- 


sentation to  Mr.  A.  E.  Catchpole,  mankger  of  the  mainten- 
ance department,  who  is  leaving  to  enter  into  partnership 
with  Mr.  C.  B.  Mauiice  (trading  under  the  name  of  "  Catci- 
pole  &  Maurice,"  wholesale  and  export  supphers  of  electric 
cables,  accessories  and  conduit  fittings)  at  Albion  House,  New 
Oxford  Street,  London.  Mr.  K.  JoUvard,  in  the  absence  of 
Mr.  Milne,  presented  Mr.  Catchpole  with  an  attache  case,  and 
a  pipe,  from  the  directors  and  staff.  , 

The  Portuguese  Government  has  conferred  upon  Lieut. 
Egerton  J.  Ward,  A.M.I.E.E.,  the-  Royal  Irish  P^giment,  the 
Militaj-y  Order  of  Aviz   (Cruz  de  Cavalleiro). 

Birthday  Honours.— Congratulations  to  Mr.  Charles 
Bright,  F.R.S.E.,  M.Inst.C.E.,  whose  name  appear-s  in  the 
Colonial  Office  List  in  the  Birthday  Honours.  The  honour 
of  Knight  Bachelor  is  conferred  upon  him.  Others  who  should 
be  congratulated  are  :^ 

Mr.  R.  Meredith,  CLE..  Chief  Engineer  of  Telegraphs  in 
India,  who  is  appointed  C.S.I. 

Mr.  James  Bailey,  Deputy  Controller,  G.T.O.,  G.P.O.,  who 
is  appointed  a  Companion  of  the  Imperial  Service  Order. 

Mr.  W.  KiNGwooD,  director,  Indo-European  Telegraph  De- 
partment, Persian  Section,  who  is  made  a  C.B.E. 

Mr.  W.  P.  S.  S.  Symes,  electrical  engineer,  Delhi,  Punjab, 
who  becomes  an  O.B.E. 

Roll  of  Honour. — Private  E.  C.  Smith,  Lancashire  Fusi- 
liers, who  is  now  presumed  killed,  was  previously  employed, 
by  Messrs.  Whipp  &  Bourne,  Castleton. 

Obituary.— -Mr.  Duncan  McDonald.— The  Canadian  Elec- 
trical News  records  the  death  in  Canada,  after  a  long  illness, 
of  Mr.  Duncan  McDonald,  former  manager  of  Montreal  Tram- 
ways, and  inventor  of  the  P..\.y.E.  car,  at  St.  Agathe.  He 
was  in  his  early  years  a  driver  of  the  old  horse  cars  in  Mon- 
treal. In  1886  he  went  to  St.  Paul  and  Minneapolis,  and 
secured  a  practical  knowledge  of  the  operation  of  electrical 
railways.  On  returning  to  Montieal  he  became  superinten- 
dent of  the  Street  Railway  Co.,  and  later  went  to  Paris  aa 
engineer  and  managing  director  of  500  miles  of  lines  in  and 
around  that  city.  He  again  went  to  Canada,  and  was  ap- 
pointed general  manager  of  the  Montreal  Tramways  Co.,  a 
position  he  resigned  in  1912.  Mr.  McDonald  sei-veJi  as  con- 
troller for  the  city  for  two  years.  He  was  a  member  of  the 
Institute  of  Civil  Engineers  of  France,  and  of  the  English 
In.stitution  of  Electrical  Engineers. 

Dr.  T.  Eehard.— The  death  is  announced  from  Freiberg. 
Saxony,  of  Dr.  Theodor  Erhard,  Professor  of  Physics  and 
Electroteohnics  at  the  Freiberg  Mining  Academy. 

Private  G.  Hctchinson.— We  read  in  the  Times  that  Pri- 
vate G._ Hutchinson,  Royal  Defence  Corps,  electrician  in  the 
Lusitania  when  she  was  sunk,  died  at  Cardiff  on  Monday. 

Sir  B.  Redwood. — Sir  Boverton  Redwood  passed  away  sud- 
denly on  Wednesday  morning,  in  hie  74th  year. 


REVIEWS. 

Scientific    Industrial   Efficiency.       By    Dwight  T.    Farnham. 
Chicago :    Brick  and  Clay  Record. 

If  Mr.  Farnham's  book  had  applied  exclusively  to  the  brick 
and  clay  industry  no  apology  would  have  been  necessary  for 
bringing  it  to  the  attention  of  the  electiical  public  at  a  time 
when  much  new  work  depends  on  the  provision  of  building 
materials  for  housing  some  hundreds  of  thousands  of  familiea 
needing  accommodation.  There  is,  however,  much  in  the 
way  of  general  principles  to  interest  any  "executive"  con- 
templating the  adoption  of  scientific  management 

A  point  that  cannot  too  often  be  repeated  here  is  that  "  a 
number  of  .  .  .  educational  institutions  are  preparing  men 
to  apply  the  principles  and  methods  to  the  industries  of  the 
country  "   (i.e.,  America). 

The  efficiency  of  a  workman  or  of  a  factory  is  not,  Famham 
points  out,  a  matter  of  opinion,  but  "  the  result  of  a.  careful 
application  of  certain  scientific  formulae  to  existing  condi- 
tions." and  when  the  expert  has  finished  his  study  and 
calculations,  he  "is  able  to  tell  you  t^at  a  certain  workman 
is,  say,  70  per  cent,  efficient."  Again"  "  knowing  that  the 
exact  amount  of  work  he  can  do  has  been  determined  in 
such  a  way  that  nttempts  to  deceive  would  be  futile  and  that 
rates  once  set  will  not  br  cut,  the  workman  is  not  afraid  to 
let  himself  out  and  do  his  utmost.  ...  In  addition,  time- 
saving  and  quality-improving  innovations  on  the  part  of  the 
workman  are  encouraged  and  rewarded,  so  that  the  workman 
is  just  as  much  in  business  for  himself  as  the  small  shop- 
keeper ._ .  .  in  that  his  reward  is  directly  proportional  to 
his  application,  foresight,  and  ability." 

The  author  gives  an  interesting  example  of  the  Emerson 
bonus  system  of  payment.'^'hereby  the  workman's  bonus 
increases  .01  for  each  1  per  cent,  increase  in  efficiency;  effi- 
ciency being  based  on  the  "  standai-d  "  time,  i.e..  time  fixe<l, 
by  unit-time-study  of  work,  as  beTng  necessary  for,  say,  an 
average  workman  to  do  an  operation.  The  formula  is,  of 
course. 

standard  time  „«;„;„_^ 

_i.   ,.■ :-, —    =  efBpienoy. 

actual  time  taken 

Farnham  is  at  one  with  every  other  scientific  management 
engineer  in  emphasising  the  importance  of  the  attitude  of 
mind  of  the  "owners"  and  "executive."    The  personalities 
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I 'I'  the  nianagemeut  and  of  the  consulting  engineer  are  much 
if  not  everything.  As  to  the  latter,  <"  6e»'ore  of  the  mau 
who  begins  hy  Tecommendiny  an  iinmcdiatf  outlay  for  equip- 
ment. Efficiency  doesn't  jiie;in  a  lot  of  new  machinery.  It 
means  first  of  all  getting  one  hundred  per  cent,  use  out  of 
cveriithing  you  have." 

There  i-s  much  of  v.iluc  on  the  elimination  of  waste,  and 
his  que.stion  "  how  many  .  .  .  know  what  piropoilion  of  their 
coal  is  reaching  the  dump  partially  or  wholly  luiconsumed'.'  " 
would  aipjvar  to  apply  to  more  thaoi  the  brick  iudustiy  ! 

The  comparative,  ease  and  .speed  with  which  iJie  syst^^iu 
would  apiv>ar  to  have  b<?en  applied  to  the  brick  and  clay 
indu.«try.  resulting  in  a  doubled  output,  will  arou.se  the  envy 
of  engineers  maniifai'turing  a  more  complex  product,  but  the 
author's  warning — "  Successful  results  are  secured  not  by 
young.sters  fresh  from  college,'  or  by  hide-bound  and  prejudiced 
superintendents  trying  to  apply  half-under.stood  principles 
read  in  soine  book.  The  work  must  be  done  sloicly,  carefully, 
and  undcrstandingly  by  trained  men  "  should  be  borne  in 
mind. 

A  book  for  every  manager  of  a  brick,  sewer-pipe,  or  hollow- 
ware  factory— and  for  many  more. 

1"i;ank  J.   Maurice. 


NHW     COMPANIES     REGISTERED. 


British  Engineers'  &  Traders'  Syndicate,  Ltd.  (155,402). 

Private  company,  kcgiblgr.il  .\la>  2Hril.  Capit;il.  i,5U.000  in  £1  sh.ircs  (14,(11)0 
pref.).  Objects;  To  carry  on  in  the  I'. K..  British  Dominions,  and  foreign  coun- 
tries the  business  ot-  munul.-icturers,  merchants,  brokers,  factors,  importers  and 
exporters  of  electrical  and  m<-chanical  machinery,  .'ipparatus,  iinplement.s,  roll- 
ing slocli,  hardware  and  general  merchandise,  manufacturers  of  and  dealers 
in  acids,  oils,  chemicals,  metals,  minerals  and  ores,  &c.,  and  to  enter  into 
agreements  (n)  with  H.  C.  Siddeley  and  ((>)  S.  I.  Landau.  The  subscribers 
(each  with  one  ord.  sharej  are  : — J,  A.  Hirst,  Douaclonev.  Degenwy,  North 
Wales,  electrical  engineer;  E.  .S.  Humphrevs.  (l-ll.  Old  Bank  Buildings, 
Chester,  chartered  accountant;  C.  H  1.  t-m.  7-H,  Bury  Court.  .St.  iMarv 
A»c,   E.C,   meic'-ant;  H.  C.   Siddcl.  i .     \  i  ll.u,.-.  W.C.,   engineer.     Th'c 

first    directors  are:    J.    A.    Hirst,   li,    \      I J,,,,,.    J.    D.    Hutchison,    S.    li. 

Landau.  C.   H.  P<-ai>on.  and   H.  C    Si  I'   i.  M.^-.s,    Hirst.   Huniphrevs,   and 

siddeley  arc  appointed  by  the  alloilces  ol  sliai.s  numbered  1  to  .5.000,  known 
as  the  **  Engineering  tiroup,"  and  .Messrs.  HiAchison  and  Peaison  are  ap- 
pointed bv  the  allottees  of  ord.  shares  numbered  7,001  to  la.OOO,  known  as 
the  •■  .Stra'chan  group."  All  new  shares  other  than  the  first  12.000  ord.  must 
before  issue  b«*  offered  to  the  existing  shareholders.  The  qualification  of  a 
director  is  £"230.  'ITie  profit*  ^ic  to  be  applied  first  in  paying  a  cum.  pref. 
dividend  at  7  per  cent,  on  the  pref.  shares;  and  secondly,  in  paying  a  cum, 
"pcef.  dividend  at  10  per  cent  on  the  ord.  shares.  .^ny  surplus  is  to 
be  divided  into  three  parts  one  to  be  set  aside  as  reserve,  one  to  be  paid 
to  the  directors  as  remuneration,  and  one  to  be  applied  at  the  discretion  of 
the  directors  in  paying  a  further  dividend  on  the  ord.  shares,  or  for  reserve 
or  others.  As  regards  the  portion  paid  to  the  diiectors,  one-third  is  to  be 
paid  to  the  Engineering  Group,  une-third  is  to  be  paid  to  S.  I.  Landau  so 
long  .-Is  he  is  employed  b>  the  company  under  a  contract  for  whole-time 
employment,  and  one-third  is  to  be  paid  to  the  Strachan  Group.  .Solicitor  ■ 
1-.    Turner,    30,    Old    Bank   Huildings,    (.hester. 

C.  Oertling,    Ltd.    (155,506). — Private  coninany.     Rcgiir. 

leied  Ma\  24th,  Cipilal.  f20,000  in  ,fl  shares.  Agreemeift  with  H.  K.  A, 
Ortling.'and  icj  carry  on  business  as  manufacturers  of  balances,  weighis, 
and  weighing  and  scientific  instrunienis.  &c.  The  subscribers  are  : — H.  R, 
Oerlling.  The  Hermitage,  Barnes,  bal.ince  and  weight  manuf.-iclurer ;  V.  II. 
\alder.  9r.n.  Ilalston  Lane,  Dalston  eluitrical  engineer.  Governing  director  : 
H.    R,   Oertling.     Registered  office:  Turnmill   Street,  Karringdon   Road,    E.C, 

Bandon  Milling  &  Electric  Lighting  Co..  Ltd.  (4,715).- 

Privaie  tompanv.  Registered  in  Dublin  iM:.v  22nd.  Capital,  i2.5.00n  in  il 
shares  (30,000  ord.  and  .i.OOO  cum.  pref,).  Objects  :  To  take  over  the  busi- 
ness ol  a  miller  and  corn  merchant  now  carrieil  on  by  Joseph  ISrennan  ol 
Bandon,  Co.  Cork,  at  Coolfadda  Mills.  Bandon.  and  to  carry  on  the  business  as 
indicated  by  the  title.  The  subscribers  (each  with  one  share!  are:  J.  Brennan, 
Bandon.  merchant;  M,  C,  Hickev.  Bandon,  merchant.  First  directors:  .1, 
Hrennm,  .M,  C.  Hickev,  and  T.  Brennan.  Registered  office:  27.  South  Mall. 
Corli. 

Barraclough,   Parker,   Ltd.    (155,443). — Private  companv. 

Registered  May  24th.  Capital.  £5.000  in  £1  shares  (2,500  pref,).  Tool  makers. 
ironfounders,  mechanical,  electrical,  and  consulting  engineers,  manufacturers 
of  dvnamos,  motors,  motor  vehicles,  aeroplanes,  airships,  and  engines.  &c. 
The  subscribers  (each  with  one  ord,  share)  are  :— J.  H.  Barraclough.  Dale- 
moor.  Thornton.  Bradford,  general  de:iltT;  G.  H,  Barraclough,  Dalemoor, 
Thornton.  Bradford,  electrical  engineer;  W.  H.  Parker.  A.M.I.E.E,.  W. 
Taunton  Street.  Shiplev.  Vorks.  First  directors-  J,  H,  and  G.  H.  Barr;.- 
clough.  :ind  W.  H.  Parker.  Registered  office  :  5!),  .Market  Street.  Thornton. 
Bradford. 

Leeds  Autocars,  Ltd.  (155,496). — Private  company.  Re- 
gistered May  27th.  Capital.  £10.000  in  £1  shares.  To  acquire  the  business 
of  ekctrical  engineers,  motor-car  .igcnts.  garage  proprietors.  &c,.  heretofoi  e 
carried  on  as  a  branch  business  of  Electromohik  (Lee<ls),  Ltd.,  at  Nevill., 
Street.  Leeds,  The  subscribers  (each  with  one  sharel  are  ;  -V.  E.  Pnpplr- 
well.  Pinfold  Lane.  Halton,  near  Leeds,  electrical  engineer;  J.  Eastwood.  14. 
St.  Ives  Mount.  Arnilei,  motor  engineer.  Directors:  J,  W,  Jessop.  Halwoo<l. 
Park  ,\venue.  Roundhay.  Le.:ds.  gro<-er ;  J.  A.  Popplcwell.  The  Grove.  Halton, 
Leeds,    grocer;    F.    fv.    Popplewell.    and   j.    Eastwood.      Registered    office;    33, 


Nevill, 


Str 


Leeds 


Victor  Engineering  Co.  (Cullingworth),  Ltd.  (loo,56i).— 

Private  coinp.inv.  Regislere,!  Mav  2Nth  Capital.  f3,00fl  in  £1  shares.  To 
lake  over  th.-  business  carried  on  at  C-jningworlh.  near  Keighley.  as  the 
y'lctor  Engine  Co,,  and  1o  carry  on,  I'le  business  of  electrical,  mechanical. 
sanitarv.  motor,  civil,  raihvav.  hvdrauiic.  mining,  and  general  engineers,  aern. 
plane  and  airship  -manuficUirers.  S-.-.  First  directors:  1.  H  Southwell. 
Morningside.  Denholme.  Vorks  engiceer;  "'  Holden.  26.  Drewrv  Road. 
Keichle',.    York?,   engineer.     So;i,  ;,„,      h     E..  Smith.   33.    Hiahgate.    BrrtforH. 

MVlao    &    Smith    (Engineers).    Ltd,    (1.55,595).— Prixatr 

company.  Registered  Ma-  29tb  Capital,  £5.000  in  fl  shares  .Agreement- 
(1)  with  G  H,  Smith,  and  l2^  W.  F.  M.  Mvlan.  and  to  carrv  on  the  busini^.s 
of  electrical,  mechanical,  civil,  and  construt-tional  engineers.'  The  subscribers 
'each  with  one  sharel  are :— G,  H.  Smith.  27.  CobViam  Road.  Kingston-cn- 
Thames,  enaineer;  W,  F.  ,M,  Mvlan.  42,  Meadow  Bank  Avenue.  .Sheffield, 
engineer.  The  first  directors  arc:  G,.H.  Smith  and  W,  F.  M.  Mvlan,  Regis- 
tered office  :   10,   East  Parade.  Sheffield, 

Louis  Dernier  &  Hamlyn.  Ltd.  (155,461). — Private  com- 
pany. Registered  Mav  aSlh.  Capital.  £.50.000  in  £1  shares.  To  take  over 
the  business  ot  lamp  shade  manufacturers  carried  on  bv  W.  LasI  and  E, 
Dunand    at    (13.    Newman    Street,   W,,    oj    Louis    Dernier    &    Co.,    to    purchast 


fioin  the  said  W.  Last  and  E.  Diinand  2.201  sh.ires  in  Kerswell.  E.mlknrr 
and  H:iinlyn,  Ltd..  and  to  c:irry  on  the  business  of  limp  shade  and  lamp 
manul.icturcrs,  makers  .>f  all  accessories  lor  electric,  gas,  or  other  lighting 
workers  in  silk  and  other  f:ibrics,  &c.  The  subscribers  (each  with  one  ord, 
.^hare)  are  :— W.  Last  ami  Iv  Dunand,  both  lamp  sh;ide  nianufacturer.s,  ol  23, 
Newman  Street,  \V,1.  First  directors;  S.  W.  Hamlyn,  Hanwav  Street  Works, 
London;    and     the    two    subscribers.      Qualification,-   .WO    pref.    and     500    Old. 


Kcgislcred  office  :   23,   Ne 


Street,  W.  1. 


CITY     NOTES. 


1  he   aunuiil   meeting    w;!,-^   held   on    .Mav 
Electric  -J'.ltli,  ait  Winchester  House,  E.C.     .Mr.   P. 

Conslriiction       K.  Beachcroft,  the  chairman,  said  that  the 
Lo.,  Ltd.  iiiipr()vcd    reslilt.s   e.xiierienced   dining    the 

laat  few  years  had  been  iuaintaine<l,  ami 
the  net  prulit  showed  an  incrciKe  of  ii;i,845,  over  that  of  the 
})rovious  year.  In  1017-18  the  gross  profit  from  uianufaclur- 
ing  and  contracting  amounted  to  £lti,lyii,  iind  last  ye;ir  it 
was  ±,'l'21,3(j4 — an  increase  of  .US, 7'20— while  the  net  profit  biid 
increassed  from  i'(3t).8'26  to  :fi68,680.  A  larger  proixirtion  of 
gross  l)rofit  was  absorbed  last  year;  in  jKiInt  of  fact,  tbeie 
was  an  increase  of  ^67,496  on  the  ext^enditare  si(le  of  the 
profit  and  loss  account.  The  amount  brought  forward,  after 
imyment  of  ^622,819  for  excess  profits  duty  for  the  year  endeil 
March  31st,  1918,  was  j£9,067,  making  with  the  net  profits  a 
total  of  £77,747.  With  the  proiwsed  transfer  of  £W2Bi  U> 
the  general  reserve  that  funil  would  stand  at  .t'Sri.lKId,  iind 
constituted  a  very  substantial  safeguard,  espcmilh  ;i'-  llii., 
fourths  of  it  was  invested  in  first-class  negoiuiM.'  Mcuiinr-. 
No  serious  dislocaition  arose  in  the  works  a.flci-  the  .bigiiin;; 
t)f  the  .\rmistice,  but,  of  course,  considerable  inconvenience 
and  delay  cx-curred  in  changing  over  from  war  contract.'?  to 
their  ordinary  commercial  work.  The  vohime  of  orders  tliMl, 
they  had  since  obtained  had  been  beyond  the'r  capacity,  and 
they  had  l>een  obliged  to  name  long  periods  for  delivi.'i,\', 
Aft*r  eiviiig  the  matter  very  careful  con.sideration,  the  boanl 
hill!  di'.i.lr.l  to  prtxjeed  with  an  extension  of  the  works,  and 
wliiM  th.-  :idditioDS  were  completed  they  would  have  one  t.f 
the  l;ir;;i'st  imd  be,«t  equipped  workshops  under  one  roof  in 
this  country.  Proceeding  to  refer  to  the  Government  Bill  for 
the  establishment  of  Electrical  Comiuissioncrs,  who  woiilil 
have  the  power  to  crea.te  districts,  and  constitute  for  ea<-h 
district  a  District  Electricity  Board,  the  Chairman  explained 
that  every  Board  would  be  charged  with  the  duty  of  pro- 
viding a  cheap  and  abundant  supply  of  electricity,  and  for 
that  purpose  a  number  of  very  large  generating  stations  were 
to  be  erected.  Those  stations  would  not  only  give  rise  to  a 
large  demand  for  electrical  machinery,  but  would  render 
practicable  the  ekx'trification  of  the  main  lines  of  the  railway 
compiinies.  which,  in  turn  would  require  a  large  aintHiut  n! 
electrical  aipparatus.  It  followed  that  if  supplies  of  electricity 
were  available  at  lower  prices  than  hitherto,  the  demand  lor 
power  for  ordinary  commercial  purjio.ses  would  be  largely  in- 
creased, necessita-ting  a  large  number  of  motors  and  ac<-e.'^- 
sories.  Some  time  might  elapse  before  the  scheme  developed, 
but  the  directors  con.sidered  that  their  inimedia.to  ret|uire- 
ments  and  the  prosj^ects  in  the  future  warranted  them  in 
making  provision  for  a  large  and  permanent  demand  for  their 
products.  To  pro\ade  the  necessiiry  funds,  last  March  an 
issue  of  78. .500  ordinary  shares,  the  balance  of  the  authorised 
share  cHpital,  wa.s  maije  at  21s.  6d.  per  share,  and  the  issue 
was  fuUy  subscribed.  If  necessary,  the  contractors  would  lie 
able  to  complete  the  extension  in  the  autumn.  Referring,  in 
conclusion,  to  the  labour  situation,  he  siiid  that  the  necessity 
of  increased  production  could  not  be  too  .strongly  urged,  and 
he  was  confident  that  employers  would  be  only  too  pleased 
Ui  see  the  present  high  rate  of  wa.ges  maintained  peiTnanently, 
if  they  could  get  a  corresponding  increase  in  output.  The 
rejiort  was  adopted. 

The  total  revenue  for  1918  was  ^.512,7.50, 

Bombay  Llec»      an   increase  of  ,£72.907,  or  16.57  per  cent. 
trie  Supply        Total  expenditure  £217,805.  an  increase  of 

&  Tramways       i'34.348.   or  18.72  per  cent.     Net  receipts 
Co.,  Ltd.  from    the  year's  working  £204,9.51.   an   in- 

crea.se  of  £.38.559,  or  15.04  per  cent.  De- 
ducting interest  on  debenture  debt  (£33,388).  proyi.sion  for 
depreciiition  account  (£.56,667).  capital  amortisation  fund 
(£16.3.50).  Indian  super  ta.s  (£644).  contribution  to  offitNi'i-s' 
and  emplovt^'  provident  fund  (£6.989).  there  remains  an 
avaiMhle  balance  of  £180,914;  £6.768  w;is  brought  forward , 
making  £187.682.  The  directors  recommend  a  dividend  for 
the  year  on  6  per  cent,  cumulative  preference  shares,  and  a, 
final  dividend  for  the  half  year  on  Ordinary  shares  at  the  rate 
of  14  per  cent.  t«ir  annum  and  a  bonus  for  the  vear  at  the 
rate  of^  2  per  cent,  per  annum,  making  16  ncr  cent,  for  the 
vear  (both  free  of  income  tax  to  shareholders  domiciled  in 
India),  to  set  aside  as  bonus  to  nfficers  and  emnloves  £6,167. 
and  to  carrv  fom'ard  £12.716.  Gross  receipts  from  the  c:om- 
paav's  traction  branch  amounted  to  £261, .594.  an  increaf* 
nf  £.33. .5.34.  or  14.70  per  cent.  Working  espense=  were 
f lis, 682.  an  increase  of  £16.541.  or  16.19  ner  rent  Net  re- 
ceipts amounted  to  £142,912.  an  increase  of  £16,993.  .v  13  49 
per  cent.  Gross  receipts  from  electric  supply,  includincr  the 
amount  represented  bv  sstle  of  current  to  the  tramwavs. 
amounted  to  £234.805.  an  increase  of  £26.784.  or  12.87  per  ■ 
cent.  Working  expenses  were  £97.702.  an  increase  of  £17,991^ 
or  22, -56  per  cent.,  net  receipts  being  £137.102.  an  increa.se  of 
£8.793.  or  6.85  per  cent.  Capital  expenditure  during  the  year 
amounted   to  £137,062.    The  premium   realii?ed  on   the  issue 
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of  the  11,000  additional  ordinary  shares  at  £20  per  share 
amounting  to  £'110,150,  less  expenses,  has  been  carried  to 
the  reserve  fund,  and  it  is  proposed  to  meet  the  excess  profits 
tax  for  the  year,  ait-er  it  has  been  assessed,  out  of  that  fund. 
— Financial   Times. 


Delhi    Electric    Tramways    &    Lighting    Co.,    Ltd. — For 

1918  the  gross  receipts  of  the  tramway  undertaking  wei'e 
£'14,8'2{S.  and  those  of  the  electric  supply  undertaking  ±"28,736, 
an  increase  in  each  case  of  approximately  11  per  cent,  over 
1917.  The  combined  undertakings  show  a  net  revenue  of 
£18.0111.  against  i'1.5.11ii  for  1917,  a  satisfactory  increase  coo- 
eidering  the  adverse  conditions.  The  profit  for  the  year,  after 
charging  general  ex[ieuditure  in  London  and  Delhi,  and  de- 
benture interest,  and  aft«r  providing  £0,000  for  depieciation 
of  plant  and  equipment,  and  a  res;erve  of  £1,.500  for  taxation 
in  India,  was  i;6.767,  plus  £1,508  brought  forward.  There  is 
written  off  preliniinan'  expenses  £1,000.  6  per  cent,  is  paid  on 
the  preferred  share  capital,  and  £1,275  is  to  be  carried  for-  , 
ward.  The  plant  and  equipment,  including  rolling  stock, 
have  been  maintained  in  good  condition,  having  regard  to 
the  difficulty  of  obtaining  spare  parts  of  all  kmds.  Additions 
to  plant  during  1918  cost  £1,137.  The  provi.sion  of  further 
plant,  equipment  and  mains  required  to  meet  the  growing 
demands  is  receiving  consideration. 

Peel  Conner  Telephone  Works,  Ltd.— For  the  year  ended 
March,  1919,  the  profit  and  loss  account  shows  a  net  profit 
of  £39,469,  less  £3,99f)  written  off  goodwill.  There  has  been 
put  to  genera]  reserve  £10,CKXI  and  to  depreciation  reserve 
£5.000,  leaving  £20ri70,  plus  £5,090  brought  foi-ward.  The 
preference  dividend  (5  per  cent.)  absorbs  £5.000,  a  dividend 
of  "is.  and  a  bonus  of  Is. per  .-shnre  on  the  ordinary  shares,  free 
of  tax.  requires  £12,000,  and  £8,560  is  to  be  cawied  forward. 
(The  ordinary  shares  are  Is.  shares,  numbering  80.000  = 
£4,000.)  The  works  have  been  fully  employed  throughout 
the  year,  which  accounts  for  the  satisfactory  results.  The 
outlook  for  the  coming  year  is  most  encouraging.  Mr.  M.  J. 
Railing  has  been  appointed  an   additional  director. 

Companies  Stcuck  Off  the  Register. — ^The  following  com- 
panies have  been  .struck  off  the  Register,  and  aie  accordingly 
dissolved  :  — 

Amp   Welding  Co.,   Lid. 

Hergasse    Rotary    Engine    ({"arenl    Co.),    Ll.l. 

Kleclrical    Watch    Cases    Works,    Ltd. 

Industi'ial   &    Engineering  Trust.   Lid 

Launa   British  Electrical  Co..  Ltd. 

Nottingham    Boiler  Scale   Dissolving   Co.,    Ll.l. 

I'ower  &    traction.   Ltd. 

Railwav   &  Tramway   Trust.   Ltd. 

Thermal   Melal    Separation,    Ltd. 

Wall   Power   Unit  Co..   Ltd. 

Auckland  Electric  Tramways  Co.,  Ltd. — .Mr.  resetmeier 
presided  at  a  special  meeting  held  m. London,  last  week,  at 
which  approval  was  given  to  the  proposed  .sale  of  the  undei- 
laking  to  the  Auckland  Corporation.  The  amotmt  which 
will  be  ptiid  in  Corpoi-ation  debentures  will  enable  debenture 
and  preference  holders  to  be  paid  in  full,  and  ordinary  share- 
holders are  pnictically  certain  to  receive  something  in  excess 
iif  liar  value. 

.Mexican  Northern  Power  Co. — Meetings  of  holders  of  the 
6  per  cent,  prior  lien  bonds  and  the  5  I5er  cent,  first  mort- 
gage bonds  are  to  be  held  in  Toronto  on  July  16th  to  consider 
H  scheme  of  arrangement  prepared  by  the  First  Mortga-ge 
Hondholders'  Committee.  It  is  proposed  to  sell  the  assets 
to  a  new  company,  the  Northern  Mexico  Power  &  Develop- 
ment Co. 

Barcelona  Traction,  Light  &  Power  Co. — The  "  Times  " 
.suites  that  in  accordance  with  the  reorganisation  scheme  1 
per  cent,  will  be  paid  on  .June  2nd  next,  in  full  discharge  of 
the  half-year's  interest  due  -Tune  1st,  1919,  on  the  oi  per  cent, 
first  mortgage  50-year  bonds. 

Aluminium   Corporation,   Ltd. — The  "  Financial  Times  " 

-states  tJiat  funding  certihcates  are  to  be  issued  for  three  years' 
arrears  of  dividend  on  the  preference  stock.  The  funding 
certificates  will  amount  to  £22  Is.  per  £100  stock  held,  or 
•Is.  4.92d.   per  £1  stock. 

Doulton  &  Co.,  Ltd.— .\flcr  providing  for  debenture  in- 
terest and  income  tax,  and  including  £51,203  brought  forward, 
there  is  a  balance  on  revenue  account  of  £69.032.  Out  of 
this  has  been  paid  the  Preference  dividend  for  one  year  (1917), 
and  £5L.532  is  to  be  carried   forward. 

Colombo  Electric  Tramways  &   Lighting  Co.,   Ltd. — For 

1918  the  profit  was  £40.965.  and  after  putting  £19.700  to 
genej-al  reserve  and  renewal  fund,  and  paying  a  dividend  of 
10' per  cent.,  free  of  tax,  £8,181  is  to  be  carried  forward. 

Castner^Kellner   Alkali    Co.,    Ltd Interim    dividend    nt 

the  rate  of  12  per  cent,  per  annum  for  the  half-vear  ended 
March 

Kalgoorlie  Electric  Power  &  Lighting  Corporation,  Ltd. — 

Profit  for  1918  £10,6'22.  against  £15.910  for  1917  T'ms  large 
decrease  is  a  matter  of  anxietv  to  the  board  It  i?  largely 
the  result  of  conditions  prevailing  on  the  goldfieid ;  there  is 
now  some  improvement  in  these. 

Siemens  Bros.  &  Co.,  Ltd.— Profit  for  1918  .£229.647,  plus 
£134.920  brought  forwiird.  Interim  dividend  5s.:  final  divi- 
dend 5s..  free  of  tax.  The  £5  share-sr  are  to  be  divided  up  into 
£1  shares. 


HydrO'Electric  Power  &  Metallurgical  Co. — .According  to 
the  financial  Press,  details  of  a  scheme  to  put  this  company 
on  a  sound  financial  basis  and  lt>  carry  out  the  proposals  of 
the  ordinary  shareholders  in  London  have  been  issued  to  the 
London  shareholders.  The  .scheme  includes  the  creation 
of  IIS.OCKJ  preference  shares  of  £1  ea<-h,  of  which  70,000  will 
be  issued  in  Australia  in  exchange  for  the  existing  70,0<>) 
preference  shares,  and  45.00(J  are  to  be  on  the  London  register 
for  issue  in  England. 

Stock  Exchange  Notices. —  The  following  are  lo  be  ofti- 
ciaUy  quoted  ; — 

British  \Vesitinghou.s<_^  Electric  and  Manufacturing  Co..  Ltd. 
— 185,000  8  pei  cent,  cumulative  preference  shares  of; £2  each, 
fully -paid  (Xos.  20O.(;Hjr  to  275.0tMi  and  .)75,001  to  6S5,fX10). 

-Apphcation  has  been  made  to  the  Committee  for  the  fol- 
lowing to  be  officially  quoted  ;  — 

General  Electric  Co.,  Ltd. — 46,500  ordinaay  shares  of  £10 
each,  fully-paid  (Nos.  57,501  to  90,000  and  106,001  to  120,000)-. 

Brazilian  Traction,  Light  &  Power  Co. — Ouarterly  divi- 
dend IJ  per  cent,  on  the  preference  shares. 

Canadian  General  Electric  Co. — Quarterly  divideiid  of  2 
I>er  cent,  for  the  three  months  to  June  30th  on  the  common 
stock. 


STOCKS     AND     SHARES. 


TUESD.W    EVENLNG. 

Im.medmtelv  after  Whitsun  is  the  time  generally  accepted  as 
likely  to  see  the  advent  of  the  new  Consolidation  Loan.  The 
boards  are  being  prepared  and  the  stage  dressed  for  what 
will  no  doubt  be  described  (and  coiTectly)  as  the  greatest 
financial  event  in  hiscory.  Meanwhile,  no  secret  being  made 
as  to  the  imminence  of  the  issue,  the  inventing  public,  and 
some  of  the  .si>eculators  too,  are  not  eager  to  embark  upon 
other,  aijd  existing,  channels  of  enterprise,  pending  the  Gov- 
ernment's appeal.  For.  if  rumour  prove  correct  m  having 
attached  a  premium-bond  flavom-  to  the  new  Coan,  there 
will  certainly  be  a  lively  rush  for  the  stock,  and  a  corres- 
iwnding  neglect  of  other  things. 

The  market  for  electricity  supply  shares  has  steadied,  and 
no  further  fall  has  taken  place  by  reason  of  the  Electricity 
Bill.  Prom  what  can  be  ascertained  from  circles  interested 
in  London,  the  impression  is  that  the  Bill  will  be  almply 
amended  in  several  dii-ections.  and  that  holders  in  the  com- 
panies will  be  no  worse  off  than  they  were  before.  Conoeiv- 
ably.  the  change  might  be  to  their  advantage,  if  it  removed 
the  insecurity  that  has  handicapjied  the  market  through  the 
lact  of  the  companies'  t»siure  being  determinable,  upon  un- 
certain terms,  in  193].  Were  some  broad  .scheme  of  working 
evolved,  whereby  the  London  undertakings'  lives  were  ex- 
tended for  a  good  long  period,  it  is  as  likely  as  not  that  this 
in  itself  would  be  held  a  strong  bull  point  from  the  stand- 
point of  the  patient  pro|>rietor. 

Little  syun>athy  wa.s  shown  in  the  Stixrk  Exchange  to  the 
materialist  who  lamented  the  coming  of  peaee  at  the  parti- 
cular sea.son  of  the  summer  time  when  illuminations  would 
bring  in  least  profit  to  those  providing  a.rtificial  light. 

The  manufacturing  group  is  quiet,  and  shows  few  varia- 
tions of  con.sequence.  Babcock  ^<:  Wilcox  recovered  to  4.  on 
consideration  of  tlte  report.  A  fairly  widely-circulated  tip  haa 
gone  round  the  provinces  to  buy  British  Aluminium,  but  the 
price  is  unchanged  at  45s.  Castner-Kellners  gave  way  rather 
shai-ply  on  disap!x>intniejit  that  the  interim  dividend  is  6  per 
cent,  actual,  against  9  per  cent,  a  year  ago.  India.-Rubber 
.shares  have  risen  to  17|.  and  Henley's  hardened  to  3  7/16, 
although  the  preference  eased  off  to  75s. 

Home  railway  .stocks  are  slightly  better  as  ,^  whole.  Buy- 
ing is  said  to  have  been  inspired  by  the  oil  discoveries  at 
Chesterfield — a  rather  fantnstic  idea.  There  are  men.  how- 
ever, who  assert  their  belief  that  if  the  cost  of  coal  goes 
mucih  higher,  and  there  is  any  serious  fear  of  further  short- 
age, even  the  con.servative  British  railways  may  take  up  the 
question  of  oil-fuel  as  offering  a  solution  of  their  coal  diffi- 
ciilties.  This  would  be.  of  course,  no  entirely  novel  departure, 
and  if  oil  is  proved  to  exist  as  a  commercial  proposition  in 
this  country,  it  and  the  Trade  LT^nions  might  work  an  un- 
expected revolution  in  the  railway  world. 

The  binding  back  bv  the  T'nifed  Stales  Government  of  the 
telegraph  and  telephone  companies  to  their  own  shareholdera 
has  coincided  with  threats  of  a  huge  strike  involving  all  the 
telegraphists,  linemen,  and  telephone  operators  throughout 
the  country.  There  is  not  much  .stock  of  these  companies 
now  held  over  here,  but  .shareholders  in  some  of  the  .4nglo- 
.\merican  cable  concerns  are  beginning  to  ask  how  far  such 
a  strike  might  affect  their  interests.  The  rapid  spread  of 
movements  of  this  kind  is  familiar  in'  our  own  country,  as 
viell  as  abroad  .\nslo-.^rgentine  Tramways  first  preference 
have  weakened  on  the  .strike  that  seems  to  have  uivolvetl 
half  of  Buenos  .Aires,  which  is  the  more  unfortunate  in  that 
the  -\nglo-.^rgentine  Tramways  has  started  to  recover  its  posi- 
tion, and  tie  recent  traffics  have  shown  satisfactory  expan- 
sion 

The  recent  big  ri.ses  in  British  Columbia  Electric  Railwa.y 
stocks,  on  the  declaration  of  a  24  per  cent,  dividend  on  the 
preferred,  lends  peculiar  interest  to  a  circular  issued  by  the 
companv  on  the  subject  of  its  f.Tres.  The  company  claimed 
the  right  to  charge  a  six-cent  fare,  and  now.  to  quote  the 
board's  notification.   "  the  company  is  required  to  deposit  in 
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a  bauk  the  difference  between  the  five-cent  and  eix-cent  fare, 
pending  determination  by  the  Commisaion  as  to  what  is  a 
just  and  reasonable  fare  to  bo  charged  in  Vancouver.  If  the 
Commission  decides  in  favour  of  the  six-cent  fare  the  whole 
amount  wiU  be  released  to  the  company,  but  if  the  rate  detej- 
mined  bo  less  than  six  cents  the  difference  between  the  fare 
allowed  and  the  six  cents  is  to  be  paid  to  the  Vancouver 
General  Hospital,  and  the  balance,  if  any,  to  the  company." 

Marconi  shares  dipped  a  little  below  6  on  sales  by  those  who 
felt  somewhat  ner\ous  as  to  the  result  of  the  action,  the  last 
stage  of  whicii  opened  on  Monday  in  this  w-eek,  brought  by 
the.  company  against  the  Crown,  to  recover  compensation  for 
breach  of  agreement  to  erect  a  chain  of  .sis  wireless  .stations 
round  the  Empire.  Sir  Edward  Carson,  for  the.  Marconi 
Co..  said  the  basis  of  the  claim  was  that,  roughly,  for  191tJ 
they  would  have  done  a  traffic  equal  to  one-third  of  the  cable- 
gram business  for  that  year,  and  that  the  wiicless  traffic 
would  have  increased  10  per  cent,  each  succeeding  year. 
Prices  of  the  subsidiaries  are  almost  unchanged,  Marine.s 
kee))ing  hard  at  3J,  while  Americans  and  Canadians  diooped 
to  '29s.  and  16s.  respectively. 

Mexican  matters  are  once  more  in  the  melting  pot  in 
consequence  of  the  reappearance  of  the  guerilla  chief.  General 
Villa.  Prices  of  the  Utility  issues  have  not  gone  back  much, 
despite  sharp  declines  in  some  of  the  Mexican  railway  and 
mining  descriptions.  Brazilian  Tractions  are  easier  at  61i. 
Calcutta  Tramways  ordinary  are  5s.  higher  at  7|.  The  Cana- 
dian labour  troubles  have  made  some  of  the  Canadian  Utility 
shares  give  way  slightly. 

Rubber  shares  remain  a  languid  market,  and  there  is  not 
much  doing  amongst  armament  descriptions.  Mining  mar- 
kets exhibit  a  heavy  tendency,  in  w-hich  tin  and  copper  shares 
participate. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 
BouB  ELECTRionr  Ooupanibs 

Dividend  Price 

. ' June  3, 

1917.  1918,  1919.     Bleeortiill, 

Brompton  Ordinary 10         8  6|  — 

Ohsring  Cross  Ordinary     ....       4         4  8i  — 

do.       do.       do.       tiPtet...       4)44  8}  — 

Chelsea 6         8  8|  — 

City  of  London         8         8  ll|  — 

do.       do.    6  per  oent.  Pref ,  ..66  10  — 

Coonty  of  London 7         7  10|  — 

do.         do.     6  per  oent.  Fret,       6         6  10  — 

Kensington  Ordinary         ....       7         6  6^  — 

London  Electric        Nil     Nil  1|  _ 

do.       do.     6  per  oent.  Pref...       6         6  Si  — 

Metropolitan 4         5  8|  — 

do.         4J  per  oent.  Pref.    ..4)4)  Bi  — 

St.  James' and  PaU  Mall  ..        ..        9        10  7|  — 

8outh  London          6         6  a|  — 

South  Metropolitan  Pref 7         7  aO/B  — 

Westminster  Ordinary      ....       9         6  6|  — 

Teleo&aphs    las    Tklephohsb, 

Anglo-Am.  Tel.  Pre! 6         6  100  +1 

do.            Del IJ     B3/6  22}  — 

Chile  Telephone      8         8  7  — 

Cuba  Sub.  Ord 7         7  11  — 

Eastern  Extension  .......       8         8  161  — 

Eastern  Tel.  Ord 8         8  166J  — 

Globe  Tel.  and  T.  Ord 7        8  16*  — 

do.       do.        Pref 6         6  lOi  +i 

Great  Northern  Tel.           . .        . .      22         23  82  — 

Indo-European          13        13  65  — 

Marconi           20        20  6  —h 

Oriental  Telephone  Ord 10        15  2S  — 

United  R.  Plate  Tel 8         8  8A  +} 

West  India  and  Panama   ..        ..      1/3       1/3  l/j  —  jW 

Western  Telegraph             ....        8         8  17}  — 

HouB    BiJi,s, 

Central  London  Ord,  Assented   ..44  63)  — 

Metropolitan 1         1}  26)  — 

do.          District          ..        ..      Nil      Nil  24)  —J 

Underground  Electric  Ordinary..     Nil      Nil  8?  — 

do.               do.        "A"        ..      Nil      Nil  10/9  +3d. 

do.              do.       Income   ..       4         5  95)  — 

FoRSIOH     Tkams,    &o. 

Adelaide  Snp.  6  per  oent.  Pref.   ..66  4S  

Anglo-Arg.  Trams.  First  Pref.     . .       6)      Nil  si  —J 

do.           do.      2nd  Pref.       ..       _       _  8*  — 

do.          do.      6  Deh 6         6  68)  — 

Brazil  Tractions       —        —  61^  _i 

Bombay  Electric  Pref 6         6  lo|  

British  Columbia  Eleo.  Bly.  Pfce.       5         6  63)  +1 

do.               do.        Preferred      Nil       3)  47)  +1 

do.              do.        Deferred       Nil     Nil  44)  +1 

do.              do.        Deb.      ..       4}       4}  62  — 

Mexico  Trams  6  per  cent.  Bonds..      NU     NU  63)  +1 

do.          6  per  oent.  Bonds..      Nil     Nil  62)  -1 

Mexican  Light  Common  . .        . .      Nil     Nil  37  

do.            Pref NU     Nil  51  — 

do.            Ut  Bonds..        ,.      Nil     Nil  70  — 

MAKr7A0TUKlNa     CoaPAHIES. 

Babcock  A  Wilcox             .;        ..       15       16  4  +1 

British  Aluminium  Ord 10        10  ui  _ 

British  Insulated  Ord 25        12)  2}"  

British  Westinghouse  Pref.         . .          7)       g  2  ?.xd  — ' 

Callenders 26        26  loi"  — 

do.        C)Pret 5         61  «  _ 

Castner-Kellner        25        qq  Bxcl  -4 

Edison-Swan, " A"            ..        .,       j^  ** 

do.      do.    5  per  oent.  Deb.    ..         4         5  75*^  

Electric  Construction        ....       10       10  l5*  — 

Gen.  Elec.  Pref 6         6)  id'  - 

„    *o-       Ord 10       10°  2i| 

Henley 26       26  2\  j.  ' 

do.    4)  Pref 4)       «  if  li" 

Indla-Bnbber 10       10  17!  .? 

Siemens  Ord _       jg  gfj  _ 

Tslegraph  Con         20       20  36)  — 

•Dividends    aid  free  of  Income  Tax 


6  11  4 

•8  4  5 

♦4  17  9 

*4  16  1 

*4  19  3 

5  13  0 

6  17  6 
6  18  a 
3  6  8 
6  6  4 


a  15  0 

6  18  6 

5  11  1 

6  4  9 
6  3  0 
6  3  10 
6  13  4 

5  17  0 

6  12  8 

7  16  0 
6  3  10 

•4  13  0 

6  2  6 

6  0  0 

•6  13  6 

•7  4  0 

4  13  6 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  June  4tb. 


CHEMICALS,  Ao. 


I  Aoid,  Ozalio per 

I  Ammoniau  Sal       per 

I  Ammonia,  Muriate  (large  crystal)         , 
I  Bisulphide  of  Carbon      . .        . .         , 

I  Borax , 

r  Copper  Sulphate , 

I  Potash,  Chlorate per 

t       „       Perohlorate         ..        ..         , 

I  Shellac  per 

I  Sulphate  of  Magnesia      . .        . .  per 
r  Sulphur,  Sublimed  Flowers      . .         n 

[        ,,  Lump       , 

I  Soda,  Chlorate       per 

I      „      Crystals        ..'       ..        ..  per 

I  Sodium  Bichromate,  casks       ..  per 


lb. 


METALS.  *c. 

c  Brass  (rolled  metal  2'  to  12"  basis)  per  lb, 
c      I,     Tubes  (solid  drawn)         ..         ■■ 

c      ,,     Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      ..         ,, 

g      „       Bars  (best  selected)       ..  per  ton 

g      „       Sheet  II 

g      ,1       Bod II 

d      II       (Electrolytic)  Bars        ..         „ 
d      II  ,1  Sheets     . .  h 

d      I,  ,1  Wire  Bods         „ 

d      „  II  H,G.  Wire  per  lb. 

^Ebonite  Bod n 

„        Sheet  

n  German  Silver  Wire       ..        ..         n 

h  Gutta-percha,  One . .        ..        ..         n 

h  India-rubber,  Para  fine   . .        . .  „ 

I  Iron  Pig  (Cleveland  warrants)   . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.         „ 

ar  Lead,  English  Pig ,, 

g  Mercury         . .        . .        . .        .  •  per  bot. 

e  Mica  (in  original  oases)  small  . .  per  lb. 
«      II                II            II      medium         ,, 
a      II                II            II      large  ..         „ 

d  SiUcium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . ,  per  ton 

«  Tin,  Block  (English)        

n    „     Wire,  Nos.  1  to  16    ..        ..  per  lb. 


Latest 

Piioe, 


1/5 

£80 

X7H 

i:'ki 

1/3 
1  3 
£1010/- 
£15 
*28 

£:n 

lOd. 
170/- 


1/- 

im 

Xlll 
£114 
£114 

£m 
£161 

£'JV 
11;:  d. 


11/. 
2/5} 
Nom, 

£40 

£21 

£18  to  £19 

9 J.  to  4,6 

5;-  to  10/- 

r2,6to25-/«np 

1/1 

£231  to  £232 


3d.  di^ 
10/-  in 


QaotationB  supplied  by— 


a  O.  Boor  &  Go, 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Qutta-Peroha  and 
Telegraph  Works  Co.,  Iitd, 


g  James  &  Bbakespearei 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

i  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons, 

r  W.  F.  Dennis  &  Go. 


The    Royal    Society.— Sir  J.  J.  Thomson,   CM.,   the 

president,  receired  the  guests  and  Fellows  of  the  Royal  Society  at 
Burlington  House,  on  Wefinesday  last  week,  at  the  first  conrermziom 
held  since  the  outbreak  of  war.  These  used  to  be  pleasant 
reunions,  a  feature  being  the  exhibition  arrangred  to  illustrate 
recent  advances  of  science.  A  larpe  company  was  present,  the 
exhibits  arranged  for  inspection  covered  a  wide  field,  and  many 
of  the  exhibits  were  of  a  semi-official  character,  coming  from 
official  bodies.  Science  always  has  something  new  with  which  to 
stimulate  the  lay  imagination. 

The  medical  exhibits  were  of  particular  interest,  as  also  were 
those  of  the  Royal  Astronomical  Society.  .Sir  Wm.  Garforth 
illustrated  his  prolonged  research  into  explosions  of  coal  dust,  and 
the  Meteorological  Office,  which  has  expanded  enormously  during 
the  war,  had  much  of  interest.  The  Air  Ministry  showed  many 
new  instruments  designed  to  assist  the  pilot  in  various  ways. 
Another  exhibit,  by  Major  G.  W.  C.  Kaye  and  Dr.  R.  Knox,  disclosed 
how  valuable  X-rays  have  proved  in  the  detection  of  hidden  defects 
in  materials.  A  wireless  apparatus  was  on  view  with  an  aerial  on 
the  roof,  which  records  lightning  fla-shes,  and  recently,  in  combi- 
nation with  direction-finding  apparatus,  a  thunderstorm  was 
located  in  Southern  France.  Prof.  MacGregor-Morris  exhibited 
his  instrument  for  the  measurement  of  air  cui-rents,  and  in  its 
section  the  JIunitions  Invention  Department  illustrated  war 
reseai'ch  on  the  fixation  of  nitrogen.  This  was  in  three  sections, 
and  the  three  exhibits,  all  of  which  were  at  work,  may  be  said  to 
represent  the  main  tangible  results  of  three  years'  work  on  the 
part  of  the  Nitrogen  'Products  Committee  of  the  Ministry  of 
Munitions. 

The  National  Physical  Laboratory  had  two  exhibfts,  one  consist- 
ing of  apparatus  for  measuring  and  inspecting  screw  gauges,  and 
the  other  including  an  apparatus  designed  by  Mr.  J.  H.  Hyde  for 
determining  the  absolute  viscosities  c>f  liquids  at  high  pressures, 
a  three-electrotle  vacuum  tube  by  Mr.  F.  E.  Smith,  arranged  to 
produce  oscillations  of  telephonic  frequency,  and  a  chronogi-aph  by 
Dr.  W.  Rosenhain  for  plotting  the  heating  and  cooling  curves  of 
metals  and  alloys. 

There  were  two  demonstrations  in  the  meeting  room,  in  one  of 
which  Major  G'.  W.  C.  Kaye  illustrated  the  use  of  X-rays  for  the 
detection  of  defects  in  aeroplane  timber. 
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MARCONI    WIRELESS    TELEPHONY. 


Two  applications  of  wireless,  in  which  great  strides  were 
made  during  the  war — telephony  and  direction  finding — were 
the  subject  of  an  interestin.g  series  of  demonstrations  by 
Mai-coni's  Wii-eless  Telegraph  Co.,  Ltd.,  last  week  at  Chelms- 
ford. 

The  morning  was  occupied  in  inspecting  the  works  of  the 
company  in  that  town,  where  many  most  interesting  pro- 
cesses of  manufacture,  as  well  as  the  testing  of  apparatus 
and  materials,  were  witnessed.  During  the  afternoon  there 
weJ*  demonstrations  of  the  wireless  telephone  and  direction- 
finding  systems  developed  by  the  company.  .\  motor  lorry, 
carrying  portable  wireless  apparatus,  set  off  from  the  works, 
with  which  it  established  communication  when  about  "20 
miles  awav,  at  an  unknown  snot,  near  Colchester.    By  means 


also  possible  to  very  greatly  eliminate  intexference,  and  quite 
recently  directional  ti-ansmission  has  been  achieved. 

Wii-eless  conversation  has  already  been  held  across  the 
Atlantic,  from  Ballybunion,  on  the  West  Coast  of  Ireland, 
to  Nova  Scotia,  and  this  was  achieved  with  a  surprisingly 
low-ix)wered  installation.  The  Cliinese  Government  has 
ordered  2(Xi  sets,  which  are  to  be  conveyed  across  mountainous 
districts  by  aeroplane,  and  the  Marconi  Co.  is  about  to  coni- 
mence  the  erection  of  two  high-power  stations,  one  in  this 
country  and  one  at  Bueuos  .\ires,  which  it  is  hoped  w^Il  be 
ready  to  be  opened  for  wireless  telephonic  communication  in 
two  years'  time. 

The  Marconi  Co.  has  developed  several  methods  of  generate 
iniT  and  controlling  the  steadv  high-frequency  currents  which 


Fig.  1. 


of  dii-ection-finding  apparatus  the  position  of  the  lorry  was 
located  and  marked  on  the  map,  which  on  verification  was 
found  to  be  mthin  500  yards  of  the  exact  spot  where  the 
lorry  was  actually  standing. 

\Vhil.s-t  the  vehicle  was  in  motion,  conversations  between 
passengers  and  various  stations  in  the  neighbourhood  took 
place  by  wii-eless  telephone.  Communication  between  London 
and  Broomfield  was  intercepted;  ships  transmitting  ordinary 
wireless  messages  at  sea  wei-fe  heard,  and,  by  way  of  inter- 
lude, the  visitors  hstened  to  gramophone  selections  tran.s- 
mitted  from  Chehnsford.  At  Marconi  House,  London,  there 
is  »  wireless  telephone  installation  with  a  range  of  150  miles, 
and  by  its  use  the  experiments  between  Chelmsford  and  Col- 
chester were  followed.     Also,  direct  conversations  were  held 


form  the  basis  of  wireless  telephony.  Where  hundreds  of 
horse-power  are  required,  machmes  driven  by  large  electric 
motors  are  used ;  for  medium  powers  a  special  fonn  of  electric 
ai'c  generator  is  available,  while  for  lower  iMwers  the  oscil- 
lating valve  holds  the  field.  Progress  is  being  made  in  con- 
nection ^\ith  the  commercial  use  of  the  oscillating  valve  for 
laj-ger  powers,  and  as  this  form  of  generator  is'pre^-eminently 
suited  to  the  requirements  of  wii-eless  telephony  further  im- 
portant developments  may  be  anticipated. 

In  the  t<rlephones  used  for  the  demonstration  the  oscihating 
valve  foi-me<i  the  source  of  energy,  the  control  was  by  the 
ordinary  microphone,  and  the  speech  was  received  and  amph- 
fied  by  means  of  the  standard  Marconi  receiving  valve.  An 
interesting  point  arises  from  the  capacity  of  the  human  eax 


Fig 


betwt-<-n  London  and  Broomfield,  the  articulation  being  quite 
as  clear  as,  if,  indeed,  not  more  so,  as  with  the  ordinary 
telephone. 

N\  hen  speaking  by  wii-eless  telephone  it  is  necessaa-y  for 
the  operator  to  remember  to  move  a  switch  to  one  position 
-when  .sijc-iking  and  to  another  when  hsteuLng.  This  becomes 
quite  an  easy  operation  after  a  little  practice,  but  it  is  confi- 
dently e.xix'ctcd  that  with  further  development  this  switching 
will  ijei-oiMc  unuece.ssary.  A  possible  way  of  ehminating  it 
would  _b'  by  the  use  of  two  waves,  one  for  sending  and  the 
other  for  leceiving,  e.ich  differing  in  characteristic  from  the 
other.  Community  of  conversation  may  at  first  sight  also 
appear  to  bo  a  bar  on  the  wide  adoption  of  the  system,  but 
there  are  ways  of  securing  privacy,  by  means  of  tuning  and 
modifying  the  chaj-acter  of  the  waves  employed.     It  is  now 


and  brain  to  recognise  the  individual  words  of  a  sentence, 
even  when  one  or  more  may  be  only  pajtially  heai-d.  Under 
adverse  conditions,  e.g.,  when  atmos;pheric  disturbances  are 
unusually  strong,  this  fact  is  of  considerable  value,  euabUng 
speech  to  be  carried  on  with  a  small  exi>enditure  of  ix>wer 
compared  v,ith  that  neces-sary  for  telegraphy  under  similaj- 
conditions.  Perhaps  one  of  the  most  striking  facts  is  that  the 
articulation  is  not  all'ected  by  the  distance  r>\cr  wliich  it  is 
ti-ansmitted.  The  wave  form  leaving  the  transmitting  aerial 
d(K>.s  not  change  on  its  way  to  the  receiving  aerial,  no  matter 
what  the  distance  may  be.  In  wire  telephony  distortion  takes 
place,  and  it  is  only  by  means  of  exix?nsive  .artifices  that 
speech  can  be  carried  on  over  very  long  distances  by  land, 
while  long-distance  eipee<ih  by  submarine  cable  may  be  re- 
garded as  impracticable. 
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The  movement  of  aerials  of  any  size  in  the  manner  rc- 
quisit«  for  direttion  findijij;  is  not  practicable,  and  in  actual 
work,  this  method  is  conliued  to  cases  in  ^bicii  very  small 
aermls  wound  on  frames  will  suffice.  The  direction-finding 
system  which  has  been  developed  by  the  Marconi  Co.  permits 
the  use  of  relatively  large  .stationary  aerials. 

In  this  .wsteui  two  inde|>endent  triangular  or  rectangular 
aerials  are  erected  with  tlicir  planes  at  riglit  angles,  and  con- 
necter! to  an  instnunent  which  niay  be  .'^lid  to  lepnxluce  the 
external  conditions  in  a  small  space  and,  as  it  were,  in  a  rela- 
tively concenti-ite<l  form.  A  "  seaixah  coil"  of  quite  small 
dimensions,  which  is  within  the  instrument,  may  be  regarded 
a.s  a  diminutive  direction-finding  aerial  under  the  influence  of 
the  large  fixed  aerials.  Eolation  of  this  coil  is  equivalent  to 
the  rotation  of  a  large  aerial,  but  its  size  and  weight  is  such 
that  it  can  be  manipulated  in  the  convenient  manner  neces- 
sary for  quick  and  accurate  work 


barrel  switch  connects  the  apparatus  at  will  either  for  tiuna- 
mitling  or  receiving. 

It  is  unuecejisary  to  stop  the  engine  while  signals  are  beuig 
rec<'ived.  The  appsiratus  set  un  for  transmission  and  recep- 
tion is  shown  in  lig.  2. 

When  carrie<l  on  horse-back  the  first  or  mast  load  consists 
of  a  strong  waterproof  case  containing  mast  gear,  halyards, 
slays,  pegs,  Occ,  and  steel  .sections  forming  one  part  of  the 
mast  are  s-trapped  outside.  .\  .st'cond  case  contains  earth  nets 
and  aerials,  and  the  steel  sections  fonning  one  of  the  masts 
are  .strapped  outside. 

The  second  or  instrujnent  load  consists  of  a  transmitter  box 
containing  the  transmitting  valves,  high-frequency  tran.smit- 
ting  circuits,  microphone,  ic,  mounted  in  a  case,  as  shown 
in  tigs.  3  and  4,  and  a  receiver  box  containing  the  receiving 
circuits,  high-frequency  amplifier,  telephones,  ami  the  iX)weu: 
transformer,  shown  in  fig.  5. 


Fig.  5. 


Fio.  6. 


Fig.  1  is  a  diagram  illusti^ating  the  Maa'ooni  method  with 
fixed  aerials.  Eotation  of  the  handle  h  at  the  top  of  the 
instrument  is  equivalent  to  rotating  a  large  aerial.  The 
direction  is  found  by  reading  the  ix>.sition  of  the  pointer  P 
on  the  scale,  the  zero  of  which  is  aiTanged  to  point  to  the 
north,  so  that  90  deg.  would  correspond  to  w'est,  180  deg.  to 
south,  and  270  to  east. 

Marconi's  portable  station  (Type  YCl),  suitable  for  pack  or 
wheeled  transport  is  arranged  as  a.  combined  telephone  and 
telegraph  set.  As  a.  telegraph  set,  it  can  transmit  either  con- 
tinuous wave  or  tonic  train  signals.  The  guaranteed  range 
of  the. station  over  normal  flat  country  is  as  follows: — For 
telephone  communication,  60  miles;  tonic  train  transmission, 
100  miles;  and  c.w.  transmission,  2iX)  miles.  The  guaranteed 
range  is  approximately  half  the  maximum  range  obtainable 
in   favourable  circumstances. 


The  third  or  engine  loa.d  is  the  2j-h.p.  engine  fitted  ,with 
fuel  tanks,  automatic  lubricating  system,  driving  shaft,  &c. 
(tig.  6)  and  the  high-frequency  generator. 

The  fourth  or  battery  load  is  made  up  of  a  battery  box 
containing  a  6-volt  accumulator  battery  foi-  feeding  the  fila- 
ments of  the  receiving  valve,  a  20-volt  accumulator  battery 
for  feeding  the  high-tension  circuits  and  the  receiving  valvea 
(fig.  7),  and  the  sundries  box,  containing  spare  parts,  tools, 
te.sting  instruments,  &c. 

The  ajbove  forms  the  complete  equipment  necessary  for 
communication,  but  if  it  is  de.sired  to  rpake  the  station  inde- 
l>endent  of  its  base  for  any  length  of  time,  a  fifth  load  con- 
taining chaj-ging  plant  and  spare  accumulators  is  provided. 

The  fifth  or  charging  load  consists  of  the  charging  dynamo 
with  switchboard,  cut-outs,  &c.  (fig.  8),  and  a  battery  box 
containing  two  spare  6-volt  filament  batteries. 


Pig.  7. 


Fig.  S. 


The  i)er.sounel  noiTnally  consists  of  six  men,  w'ho  can  erect 
the  station  in  ten  minutes;  a  minimum  of  two  men,  however, 
can  erect  and  work  the  set.  The  masts  are  of  steel,  30  ft.  in 
height,  and  support  a  single  horizontal  aerial  of  the  simplest 
ix>ssible  type.  The  earth  connection  is  also  of  the  simplest 
I)ossible  type,  consisting  of  metal  gauze  laid  directly  on  the 
ground ;  the  gauze  may  be  laid  on  top  of  tall  grass,  not 
actually  in  contact  with  the  ground,  and  yet  work  efficiently. 

The  generating  set  consi.sts  of  a  two-cvlinder  petrol  engine 
a.s  the  prmie  mover,  driving  a  high-frequency  i-KVf.  alter- 
nator, which  is  entirely  enclosed  and  proof  against  all  condi- 
tions of  weather.  A  governor  is  fitted  to  keep  the  sijeed  of 
the  engme  constant  as  the  load  is  thrown  on  and  off. 

The  transmitting  and  receiving  apparatus  is  self-contained 
m  two  cases.  The  coonections  between  the  instiiinients  and 
the  generator  are  made  by  a  system  of  non-interchangeable 
plugs  and  sockets,  so  arranged  as  to  make  it  impo8.sible  for 
the  apparatus  to  be  wrongly  connected.     A  simply-operated 


The  engine,  being  fitted  with  a  governor  and  automatic 
lubrication  system,  requires  practically  no  attention.  The 
power  tranisfonner  steps  up  the  potential  generated  from  100 
to  10,000  volts,  and  this  current  is  rectified  by  a  Fleming 
yalve,  and  converted  by  a  sy.stem  of  condensers  and  chokes 
into  a  uniform  continuous  current  which  feeds  the  main 
transmitting  valve  and  energises  the  aerial  circuit. 

Another  tran.sfornier  steps  down  the  e.m.f.  generated  to 
some  8  or  10  volts,  and  supplies  the  filament  of  the  Fleming 
valve;  the  third  transformer  feeds  the  filament  of  the  main 
ti-ansmitting  valve.  Connection  from,  the  alternator  to  the 
various  transfoiiners  is  controlled  by  the  main  change-over 
(transmitting  to  receiving)  switch,  which  at  the  .s;ime  time 
connects  the  aerial  either  to  the  transmitter  or  to  the  re- 
ceiver. This  switch  is  the  only  part  of  the  apparatus  which 
it  is  necessary  to  operate  during  conversation. 

For  the  transmission  of  speech  the  amplitude  of  the  oscilla- 
tions generated  in  the  aerial  are  controlled  by  the  microphone 
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acting  on  a  tranifoiTner  connected  in  the  grid  circuit  of  the 
transmitting  valve.  ~ 

For  tonic  train  transmission  a  smaller  switch  connects  the 
microphone  transformer  to  a  buzzer,  which  in  turn  is  con- 
trolled by  a  manipulating  key.  thus  the  Morse  code  can  be 
transmitted  in  the  ordinary  way  by  operating  the  manipu- 
lating key.  For  the  transmission  of  c.w.  signals  a  further 
switch  is  provided  by  means  of  which  the  manipulating  key 
is  connected  across  a  portion  of  the  aerial-tuning  inductance, 
thereby  enabling  the  aerial  to  be  thrown  in  and  out  of  tune 
in  much  the  same  way  as  an  arc  transmitting  station  is 
operated. 

The  receiver  itself  consists  of  a  simple  tuning  arrangement 
which  is  connected  by  means  of  the  change-over  switch  to 
the  aerial.  Provision  is  made  for  accurately  tuning  this  cir- 
cuit to  the  wave  length  of  the  communicating  station.  The 
oscillatory  currents  produced  by  the  received  signals  are 
amplified  by  a  series  of  oscillatory  valves.  The  last  of  these 
valves  rectifies  these  currents  and  feeds  the  telephones 
through  a  suitable  transformer.  Once  the  receiver  has  been 
adjusted  for  the  incoming  signals  no  further  adjustment  is 
necessary,  and  except  for  the  operation  of  the  ciange-over 
transmitting  to  receiving  switch,  conversation  can  be  carried 
on  between  two  stations  in  exactly  the  same  way  as  on  an 
ordinary  telephone  line. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


AXXU.IL    GENER.iL    MeEIING. 

The  annual  general  meeting  of  the  Institution  of  Electrical 
iiaigmeers  wan  held  in  tUe  ilall  of  the  Koyal  iiociety  of  Arts, 
.\aelphi,  on  Jfay  29th,  to  receive  and  consider  the  accounts 
for  Che  year  ended  i)ecember  31st,  191S,  and  the  annual 
report  of  the  Cotmcil,  and  to  elect  auditors. 

the  Pbesidf.xx,  Mr.  C.  H'.  \\  ORDi.\GiL\ii,  C.B.E.,  introduced 
the  report  (see  our  la^t  issue)  of  the  Council  with  a  runnmg 
commentary,  in  the  course  of  wiiioh  he  referred  to  the 
small  attendance  noticeable  at  such  meetings,  which  indi- 
cated lack  of  mterest  on  the  part  of  members.  Ouiing  the 
year  he  had  visited  all  the  ieriitoi-iai  Centres,  including  Ire- 
land, and  It  was  gratifying  to  i>ee  the  amount  of  good  work 
that  had  been  done  by  the  local  centres.  The  Irish  Centre 
was  no  exception  to  the  rule,  and  they  hoped  to  inaugurate 
another  Insn  Centre  very  shoniy  at  Beitast.  During  the 
year  a  lai-ge  number  of  Council  meetmgs  had  been  held,  and 
he  had  made  it  a  rule  to  attend  practically  all  such  meetings. 
Only  those  wno  were  in  close  touch  with  the"  Council  could 
realise  the  amount  of  work  that  individual  members  of  the 
Council  had  got  through  during  the  session.  Eefernng  to  the 
vanous  jomt  meetmgs  that  had  been  held,  he  said  they  had 
been  welcomed  by  ail  concerned,  and  it  was  hoped  that  more 
such  meetmgs  would  be  held  in  the  future.  The  regulations 
for  the  electrical  equipment  of  ships  had  been  completed,  and 
would  be  pubhshed  in  a  few  weeks'  time  in  pocket-book 
form!  The  regulations  embraced  the  whole  electrical  installa- 
tion of  a  ship,  and  not  merely  the  wiring.  Shipowners 
attached  much  impoitance  to  tUe  regulations,  and,  in  fact, 
certain  builders  ha<i  already  commenced  eqmppmg  ships  in 
accordance  with  the  rules,  advance  copies  of  which  had  been 
oupphed  to  them. 

Keferring  to  the  Electrical  Development  Association,  Mr. 
Wordingham  said  that  it  had  been  well  received,  and,  to- 
gether with  the  jilectrical  Kesearch  Committee,  would  prove 
of  great  value  to  the  industry.  They  were  fortunate  in  having 
Mr.  J.  W.  Beauchamp  as  director  of  the  E.D.A.,  and  Mr.  E. 
B.  \\'edmore  as  direc-tor  of  research;  they  wei'e  the  right  men 
in  the  right  places.  He  regretted  that  no  detiniie  announoe- 
iuent  could  be  made  as  to  when  they  would  be  able  to  return 
to  theu'  own  building.  It  was  lamentable  that  the  Govem- 
liient,  although  not  only  admitting,  but  emphasising,  the  im- 
portance of  the  industry,  could  not  see  its  way  to  restore  the 
building,  without  which  the  Institution  could  not  carry  on 
its  work  adequately.  A  point  that  had  not  been  mentioned 
in  the  report  was  that  of  the  informal  dinners.  When  first 
inaugurated  they  had  been  a  very  great  success,  but  had  now, 
for  various  reasons,  ahnos-t  been  dropped.  In  his  o^jinion  it 
would  be  regrettable  if  they  were  allowed  to  be  dropped ;  the 
soc-ial  side  of  the  Institution,  which  perhaps  appealed  more 
to  the  younger  members,  needed  development.  Col.  Crompton 
had  taiken  this  matter  up,  and  it  was  to  be  hoped  that  it 
would  be  carried  forward  next  session. 

Seconding  the  motion  to  adopt  the  report,  Mr.  R.4WLINGS 
said  that  its  contents  bore  witness  to  the  immense  amount  of 
work  that  had  been  done,  both  by  the  President  himself  and 
the  Council. 

Mr.  B.tKTON,  referring  to  Sir  E.  Hadfield's  scheme  of  a 
central  library,  said  that  they  were  very  much  in  need  of 
some  such  central  library  in  this  country.  What  they  wanted 
was  some  central  bureau  where  one  could  apply  for  and  re- 
ceive information. 

The  President  pointed  out  that  the  lending  library  waa 
etui  at  the  dispo?al  of  members.  .\ny  further  consideration 
of  the  matter  woukl  have  to  be  deferred  until  they  were  back 
in  their  own  building. 

Mr.  Raikeb  remarked  upon  the  time  at  which  meetings 


were  held;  he  thought  the  Institution  should  ascertain  the 
most  convenient  time  for  members,  and  some  definite  state- 
ment shoiUd  be  made.  He  commended  the  practice  of  an- 
nouncing from  the  chair  from  time  to  time  what  the  Council 
was  doing.  That  helped  to  keep  the  ordinary  member  inter- 
ested in  the  Institution's  atfaars  and  work,  and,  in  hia 
opinion,  the  practice  should  be  continued.  Although  he  re- 
cognised and  appreciated  the  motives  leading  to  Mr.  W  ording- 
ham's  acceptance  of  a  second  year  of  office,  he  deprecated  the 
practice,  and  thought  some  rule  should  be  framed  to  that 
effect. 

The  President,  in  reply,  said  he  was  quite  in  accord  with 
the  remarks  in  favour  of  one  year's  presidency.  He,  per- 
sonally, would  not  have  accepte<l  a  second  year's  "term  of 
office  had  it  not  been  for  the  fact  that  it  would  have  been 
difficult  to  carry  out  certain  work  had  he  not  done  so.  He 
strongly  deprecated  any  rules  being  made  to  govern  the  term 
of  presidency,  because  circumstances  altered  the  case.  He 
agreed  that  it  was  desirable  to  let  ordinary  members  know 
more  of  the  Council's  work,  and  with  regard  to  the  hour  of 
meeting,  about  half  the  members  were  in  favour  of  a  late 
hour  and  the  other  half  in  favour  of  an  early  hour.  To  alter- 
nate the  hour  as  had  been  suggested  would,  he  thought,  lead 
to  endless  confusion,  and,  on  the  whole,  he  thought  a  later 
hour  was  to  be  preferred. 

,^The  report  was  then  adopted  unanimously,  and  Mr.  J.  E. 
Kingsbury,  moving  the  adoption  of  the  accounts,  said  that 
the  increase  of  membership  was  very  gratifying,  and  there 
was  a  substantial  balance  to  the  good.  They  could  not  expect 
to  get  as  much  for  their  money  in  future  as  they  had  done 
in  the  past;  therefore  the  Council  had  put  ±'-5,iXK)  to  reserve. 
Fe'x  comments  were  made,  and  the  accounts  were  adopted 
unanimously.  Votes  of  thanks  were  afterwards  accorded  to 
the  Institution  of  Civil  Engtneeis,  the  Boyal  Society  of  Arts, 
and  the  hoBorarj"  officers  of  the  Institution  at  home  and' 
abroad. 

Address  to  the  Territorial  Centres. 

Bt  C.  H.  WORDIXGHAM,  C.B.E.,  I're>:ident. 

(Concluded  Jrom  pa^e   624.) 

The  scheme  itseU'  is  founded  on  the  action  I  have  already 
refeiTed  to,  namely,  the  Institution  serving  as  an  umbrella 
imder  which  other  Associations  can  meet.  They  have  aheady 
come  together  with  most  satisfactory  results,  and  have  been 
able  to  take  useful  action  in  a  number  of  cases.  There  can 
be  no  question  of  that.  It  seems  to  me  that  there  is  thus 
indicated  the  line  we  may  profitably  take,  and  that  we  should 
endeavour  to  get  the  Institution  recognised  ad  the  body 
under  whose  wing  all  other  Associations  may  come,  and 
which  will  provide  a  common  ground  on  which  they  can  dis- 
cuss mattei's  affecting  the  industry. 

Instead  of  calhng  ad  koc  conferences  all  these  associations 
should  regularly  meet  together  under  one  grand  council, 
which  would  be  the  Coimcd  of  the  Institution.  In  this  way 
matters  affecting  the  industry  could  be  discussed  in  all  their 
bearings,  and  when  some  question  was  raised  outside  there 
would  be  only  one  voice  of  the  electrical  industry  to  answer 
it.  With  such  a  question  arising  under  the  stiheme  I  am 
about  to  outline,  the  matter  would  be  received  by  the 
Supreme  Council  and  would  be  referred  to  the  Association 
concerned.  In  most  cases,  I  believe,  it  would  be  possible  to 
secure  agreement  of  all  interests,  and  that  the  supreme  body 
could  deal  with  the  matter.  Thei-e  would  quite  possibly — 
most  probably — remain  certain  matters  on  which  agreement 
could  not  be  secured,  and  then  the  individual  association 
would  have  to  act  by  itself.  But  I  believe  it  would  be  an 
enormous  gain  to  get  these  various  interests  together  round 
one  table  to  discuss  matters.  Where  interests  at  first 
appeared  to  be  antagonistic,  one  would  very  soon  find  that 
there  was  a  great  deal  to  be  said  about  each  of  them,  and  I 
believe  that  by  full  discussion  in  that  way,  as  a  matter  of 
course  and  periodically,  it  would  be  found  that  agreenaent 
was  greatly  facilitated,  and  in  most  cases  would  be  possible. 

CONSTIIUTION    OF   GRAND    COUKCIL. 

From  Diagram  No.  1  (p.  OtO)  you  will  see  that  I  propose  the 
Institution  should  become  the  Koyai  Institution  ot  liritish 
Electrical  Engmeers,  or  the  Pojyal  Institute  of  Electncal  Engi- 
neers, the  "  rsritish  "  bemg  assumed,  and  that  it  sfiould  De 
governed  by  a  Grand  Council.  T'hat  Grand  Council  would 
have  sent  to  it  representatives  of  all  important  associauon.^, 
and  there  would  be  under  it  a  series  of  councils,  as  indicated 
on  the  diagram  as  follows;  — 

A  Professional  Council. 

A  Manufacturers'  Council. — The  backbone  of  this  would 
naturally  be  the  B.E.-'i.M.A.  and  the  Cable  Makers'  Associa- 
tion. 

A  Company  Power  Supply  Council. — The  foundation  of  this 
would  be  the  Incorporated  Association  of  Electric  Power 
Companies,  the  Power  Supply  Comixinies  of  Great  Britain, 
and  the  Conference  of  Chief  Officials  of  the  I^ndon  Supply 
Companies. 

A  Municipal  Power  Supply  Council. — This  would  naturally 
be  furnished  by  the  I.M.E.A. 

A  Piadways  and  Tramways  Council. — This  would  be  drawn 
from  the  Tramways  &  Light  Railways  Association  and  the 
Municipal  Tramways  Association,  with  representatives  from 
the  Railways. 
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A  Mining  Eugineers'  Council  drawn  from  the  Institution 
of  iliniug  Electrical  Engineei's. 

A  Telegmph  Council,  wliich  would  be  drawn  from  the  pro 
sent  Instiluiion  of  Post  Oltice  Engineei-s  and  from  the  Sub- 
marine and  W'iieless  Engineers. 

A  Plant  Installers'  Council.— The  Electrical  Contractors' 
.Aj«ociatiou   would  naturally   furnish  the  members  uf  this. 

A  ileseaxch  Council  dealing  with  all  matters  of  reseai'ch, 
whicli  would  be  practically  the  present  Electrical  Kesearch 
Committee. 

A  Commercial  Development  Council,  which  would  be  the 
new  body  I  have  mentioned  as  having  been  recently  started 
under  the  aus[ni.-os  of  the  Institution. 

.A.  Protective  Association  Council  which  would  be  drawn 
fnuu  the  E.P.E.A.  and  any  other  protective  assixiiation  recog- 
nised by  the  Institution,  as,  for  e.\;Lmple,  the  S.T.E. 

Ail  these  Councils  would  send  representatives  to  the  Grand 
t'ouncil  in  proponion  to  their  importance.  Every  one  of  the 
different  Councils  would  be  autonomous,  as  now,  and  they 
would  continue  to  act,  as  at  present,  independently  in  regard 
to  the  interests  of  their  own  members,  but  they  would  each 
send  representatives  to  the  Grand  Council  before  which  all 
important  matters  affecting  the  industry  would  naturally 
come.  We  have,  in  fact,  dming  the  past  session  on  some 
half-dozen  occasions,  as  I  have  already  indicated,  acted  really 
as  the  Grand  Council  by  means  of  ad  hoc  conferences.  We 
have  invited  all  these  different  bodies  to  be  represented  at  a 
conference  called  to  consider  and  deal  with  a  paaticuiai- 
object,  and  in  every  case  something  useful  has  resulted. 
When  the  representatives  have  met  round  a  table  they  have 
found  much  common  ground,  and  have  been  able  to  take 
joint  action.  Any  matters  which  came  up  from  outside  and 
affected  the  industry  would  come  before  the  Grand  Council; 
the  Grand  Coimcil  would  refer  the  matter  to  the  subordinat* 
constituent  Cotmcil  for  consideration  and  report,  and  I  am 
confident  that  in  99  cases  out  of  100  it  would  be  possible  to 
get  the  Gi-and  Council  to  adopt  the  report  of  the  Constituent 
Council  and  reply  to  the  outside  authority  in  the  name  of 
the  whole  industry.  There  would  thus  be  one  recognised 
authority  to  which  all  matters  which  aft'ec'ted  the  electrical 
industry  would  be  referred  by  the  Government  or  by  any 
individuals  or  concerns,  and  they  would  get  an  authoritative 
answer  to  w^hatever  question  they  put  to  the  Grand  Council. 

One  effect  of  the  sc-heiue  which  I  have  outlined  would  be  to 
prevent  overlaipping.  At  the  present  time  practically  every 
new  electrical  association  that  is  fonne-d  for  any  purpose 
takes  powers  to  deal  with  a  number  of  matters  which  are 
already  well  looked  after  by  existing  institutions.  My  view 
most  strongly  is  that,  for  example,  a  protective  association 
should  confine  itself  to  protecting  the  commercial  and  material 
interests  of  its  members,  and  should  not  dabble  in  research 
or  education  or  matters  of  that  kind.  Piesearch  should  be 
left  to  the  Research  Council,  and  similarly  in  regard  to  other 
matters. 

Functions  of  Pkofessional  Council. 

I  will  now  return  to  the  Professional  Council  and  describe 
its  functions  in  some  deuil.  This  Council  would  deal  with 
the  following  matters:  — 

1.  It  would  provide  papers  and  oi'ganise  discussions  on 
.scientific,   technic^il,   and  professional  subjects  genei-ally. 

2.  It  would  have  a  well-qualified  .staff,  with  adequate  Press 
experience,  t<^  nm  all  publications  of  the  Institution. 

y.  It  would  have  the  care  of  the  hbrdi-y,  the  lending 
library,  and  all  jieriodical  journals. 

i.  It  would  publish  bibhogi-aphies  on  all  subjects  of  interest 
as  well  as  diges-ts,  abstracts,  and  memoirs,  so  that  it  \vould 
be  possible  for  the  members  to  obtain  a  comprehensive  and 
up-to-date  account  of  all  that  is  known  up  to  the  present  of 
any  particular  branch  which  they  wished  to  study  or  develop. 

•5.  It  would  confer  the  right  to  practise  in  the  different 
branches  of  electrical  engineering. 

6.  It  would  deal  with  educational  questions  affecting  elec- 
trical engineers,  and  would  hold  examinations. 

While  the  other  Councils  represent  associations  formed  for 
convenience  to  look  after  the  material  interests  of  particular 
s(*tions  of  the  electrical  community,  the  Professional  Council 
represents  the  whole  of  the  members  of  the  electrical  indus- 
try in  their  individual  capacity  of  electrical  engineers,  irres- 
|>ective  of  the  branch  to  which  they  belong,  and  for  this 
leason  the  Professional  Council  should  have  a  preponderating 
reiJivsentalioii  on  the  Grand  Coimcil. 

'   ■  ".WSTITUTIOX    OF    PrOFESSION.\L    CoUNCIL. 

Ill  M.-w  ,jf  the  outstanding  importance  of  the  Professional 
Councd,  its  constitution  calls  for  careful  consideration.  My 
proposals  are  shown  diagrammatically  in  Diagi-am  No.  2. 
First  I  would  require  that  every  member  of  this  profe.ssionai 
body  should  de<-lare  himself  to  belong  to  one  particular 
branch  of  the  industry.  He  would  have  a  perfectly  free 
choice,  and  for  good  cause  shown  could  change  his  classifiea/- 
tion  from  time  to  time  if  desired.  There  would  be  practically 
no  difficulty  in  this  course;  a  man  knows  whether  he  is  a 
manufacturer,  a  power-station  man,  a  consulting  engineer,  a 
profe.isor.  or  wliat  not.  On  the  Professional  Council  there 
would  be  a  strictly  prop<jrtionate  representation  of  each  of 
the  groups  under  which  it  ^vas  decided  to  classify  the  indus- 
try; the  Broup.<;  suggested  are  those  shown  in  the  diagram, 
i.e..  Manufacturers;  Power  Supply  Engineers,  including  Rail- 
way and  Tramway  Engineers;  Installation  Engineers ;  Electro- 
Ohemists;  Telegraph  Engineers,   including   Submarine  Cable 


Engineers;  Wireless  Ekigineere;  Scientific  Instrument  Makers; 
Consulting  Engineers;  Scientific  and  Teaching;  and  lastly, 
Jimior  Members.  All  these  groups  would  be  represented  in 
proportion  to  the  numbers  in  each   group. 

Now  in  the  past,  whenever  the  Council  of  the  Institution 
has  made  any  attempt  at  proportional  representation  in  that 
Council,  it  has  been  met  by  one  very  serious  difliculty  which 
so  Jar  has  never  been  overcome.  You  may  aiTange  that 
every  section  of  the  industry  shall  be  represented  at  what  I 
may  call  the  general  election  in  l\Iay,  but  the  balSnce  may  be 
upset  by  the  Chairmen  of  the  Territorial  Centres.  I  take  it 
that  in  every  case  the  man  who  is  elected  chairman  of  a 
Ceiitre  is  selected  on  his  personal  qualifications  because  he  is 
the  best  man  for  the  purpose  in  the  district,  and  in  no  way 
be<'ause  he  represents  any  particular  interest.  It  seems  to 
me  that  the  following  arrangement  would  get  over  the  diffi- 
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culty  I  have  meutiioned.  Suppose  we  require  that  the  Chair- 
men of  the  Territorial  Centres  should  always  be  elected  in 
January,  that  is  to  say,  well  before  what  I  call  the  general 
election;  it  would  then  be  known  to  what  section  of  the 
industry  they  belonged,  and  those  sections  would  be  re- 
quired to  take  the  Chairmen  of  the  Territorial  Centres  as  a 
ixirtion  of  their  representation.  For  example,  suppose  the 
manufacturers  were  entitled  to  send  10  members  to  the 
Council  at  the  general  election,  and  three  Chairmen  of  Terri- 
torial Centres  were  manufacturers;  the  manufacturers  would 
only  be  entitled  to  elect  at  the  general  election  seven 
members. 

Organisation  of  Work  of  Professional  Council. 
So  much  then  for  the  way  in  which  the  Professional  Coun- 
cil would  be  elected.  We  have  now  to  consider  the  or^jiisa- 
tion  of  its  work.  I  wish  to  make  quite  clear  before  doing  no 
that  once  having  got  the  Professional  Council  elected  on  a 
representative  basis,  the  individual  members  work  together 
as  a  w-hole,  and  the  work  of  the  Coimcil  is  sub-divided  by 
subjects  and  not  by  sectional  interests.  Again,  unlike  the 
other  constituent  councils  in  which  each  member  is  a  dele- 
gate.  representing  a  firm  in  the  case  of  the  B.E.A.M.A.  or 
the  CM. A.,  or  a  company  in  the  case  of  the  Power  Com- 
panies' Association,  or  a  Corporation  in  the  case  of  the 
T.M.E.A..  each  member  of  the  Professional  Council  acts  in 
hia  own  personal  capacity,  and  carries  on  his  work  to  the 
best  of  his  judgment  as  an  individual.  The  sub-division  of 
the  work  of  the  Council  which  I  suggest  is  based  upon  what 
is  convenient  for  carrying  that  work  on,  and  in  each  of  the 
branches  of  the  work  all  interests  are  merged  together,  e.g., 
in  a  Territorial  Centre  no  attempt  is  made  to  discriminate 
between  manufacturing,  power  station,  telegraphic,  and  other 
interests;  the  work  of  the  Council  as  affected  by  the  parti- 
cular dii?triet  only  is  considered. 

The  organisation  of  the  work  of  the  Professional  Council 
which  I  suggest  is  shown  in  Diagram  No.  3. 

The  work  falls  broadly  into  three  divisions  of  Headquarters, 
Territorial,  and  Ovcreeae. 


Vol.  Si.  No.  2,167,  June  6,  1919.]       THE    ELECTRICAL    REVIEWo 


677 


The  work  of  Headquarters  would  be  looked  after  by  a 
number  of  Cbiumittees  deaJing  with  the  subjects  shown  in 
the  diagram,  and  would  be  section;dised  on  the  lines  I  have 
indicated  eardier  in  luy  address  in  speaking  of  the  present 
Institution.  There  would  be  a  Power  Supply  Seetion  which 
would  organise  pa.pers  and  discussions  on  power  supply  and 
allied  subjects,  such  as  railways,  tramways,  and  mining;  an 
Electrochemistry  Section  dealing  with  fmnace,  electro- 
deposition,  and  electrochemical  work  generally;  an  Installa.- 
tion  Section,  dealing  with  wiring,  both  ashore  and  afloat,  for 
lighting,  power,  and  general  purposes;  a.  Telegiuphic  Sec- 
lion,  deahng  with  telephony  and  ordinary  land  and  sub- 
marine telegraphy ;  a  Wii'eJess  Section  dealing  with  wii-eless 
telegraphy  and  allied  subjects;  a  Thei'ai)eutic  Ejection  work- 
ing in  close  association  with  the  Eoyal  Society  of  Medicine; 
a.  .Junior's  Section,  looking  after  informal  meetings  and  gather- 
ings for  the  younger' class  of  member;  and  tinaJly  the  Student's 
Section.  I  do  not  say  that  all  these  sections  need  necessarily 
lie  staa't43d  in  the  first  instance.  I  beheve  in  conceiving  a 
scheme  upon  the  broadest  and  most  extensive  lines,  and  then 
putting  in  force  just  so  much  of  it  as  may  be  necessary  at 
the  time,  thus  ensuring  that  all  parts  shaU  fit  together,  and 
that  the  arrangements  have  not  to  be  altei'ed  as  time  goes 
on.  Though  you  may  provide  for  developments  that  may 
never  be  required,  no  har-m  ensues,  but  if  those  developments 
ate  necessary,   they  are  made  according  to  an  ordered  plan. 

The  Territorial  Division  would  be  divided  broadly  into  Eng- 
land. Scotland,  Wales,  and  Ireland.  England  being  .sub- 
divided into  Western,  North-Westem,  North-Eastern ,  North- 
Midlaind,  and  South-Midland.  A  blank  is  left  in  the  diagram 
m  certain  ca-ses,  not  for  any  one  section,  but  for  as  many 
a.s  may  become  neoessai'y  in  course  of  time;  thus  Scotland  is 
divided  into  Glasgow,  space  being  left  for  further  Centres, 
and  Wales  might  very  well  have  several  Sections  later.  Only 
Dublin  is  shown  for  Ireland,  but  there  might  well  be  a 
Section  at  Belfast  also. 

The  Overseas  Division  would  comprise  Canada,  South 
.Vfrica,  India,  Hong-Kong,  Austraha,  and  New  Zealand. 
Some  blanks  ai"e  left  in  this  section  for  very  obvious  reasons. 

Conclusion. 

Such,  gentlemen,  in  broad  outhne  is  the  scheme  of  ^hich 
1  invite  your  discussion.  It  does  not  profess  to  be  complete 
or  perfect,  it  will  require  months  of  hard  work  by  a  compe- 
tent committee  to  make  it  either  perfect  or  complete,  but  I 
think  it  is  sufficienly  detailed  to  enable  you  to  express  an 
opinion  on  its  merits.  Our  Institution  has  in  the  past  given 
every  evidence  of  its  vitahty  and  willingness  to  adapt  itself 
to  developments.  Everyone  must  admit,  I  think,  that  the 
industry  has  outgrown  the  present  Institution,  and  unless 
the  latter  be  developed  on  much  bolder  and  broader  hnes  it 
will  run  serious  danger  of  wilting  and  decaying. 

In  1871  we  were  the  Society  of  Telegraph  Engineers. 
Twelve  yeajs  later  we  developed  into  the  Society  of  Tele- 
graph Engineers  and  Electricians,  and  in  1883  we  became 
the  Institution  of  Electrical  Engineers.  I  submit,  gentle- 
men, that  tho  time  hais  now  come  when  we  should  claim 
official  recognition,  and  seek  to  be  known  as  the  Eoyal  Insti- 
tute of  British  Electrical  Engineers,  with  a  Royal  Charter 
(■(inferring  on  us  the  rights  for   which   we  ask. 


ELECTRIC     FURNACE     PRACTICE. 

{Cnntinucd  from   page  5'.t2). 


Electric  Iron  and  Steel  Furnaces. 


By  J.  BIBBY. 

(Abstract  of  paper  read  before  the  Institution  of 
Electrical  Engineers.) 
The  author  confines  his  remarks  in  this  paper  to  some  of  the 
recent  developments  in  the  manufacture  of  iron  and  steel  by 
means  of  electric  furnaces.  He  first  considers  the  application 
of  elee.tricity  to  the  reduction  of  iron  ores,  namely,  to  the 
manufacture  of  pig  iron.  (See  Elec.  Eev.,  Januai-y  31st, 
1919.) 

The  general  appearance  of  the  electric  reduction  furnace 
l(vll(>ws  that  of  the  blast  furnace  fairly  closely.  The  at,ock 
charging  and  hoist.ing  gear  are  the  same.  The  shaft  is 
■imilar.  except  that  it  is  only  about  .30  ft.  high  instead-  of 
>^'}  ft.  At  the  point  corresponding  to  the  tuyere  belt  in  the 
blast  furnace,  the  shaft  proper  of  the  electric  furnace  ends, 
and,  in  place  of  the  narrow  blast  furnace  hearth,  there  is 
provided  in  the  electric  furnace  a  wide,  shallow  hearth  or 
ciucible,  the  shape  of  which  is  characteristic.  This  crucible 
forms  the  melting  and  refining  chamber,  and  it  is  with  the 
occurrences  in  this  chamber  that  the  electrical  engineer  is 
chielly  concerned. 

Commercially  the  smallest  furnace  Is  one  of  2..50O  h.p.. 
u.sing  4  electrodes,  and  with  an  output  of  7,000  tons  of  pig 
per  year.  The  next  size  is  that  of  4,000  h.p..  requirfng  fi 
electrrvdes.  and  with  an  output  of  11. .500  ton.?.  The  third  size 
is  one  of  6,000  h.p.,  which  has  8  electrodes,  and  an  output  of 
18.W0  t£ins  For  manv  reasons  it  appears  that  this  is  destined 
to  he  the  most  popular  size.  The  fourth  .'izeris  that  of  lO.CKX) 
H  P..  having  12  electrodes,  and  an  outi^ut  of  31  .(ViO  tons. 


The  general  electricaJ  scheme  of  a  4,000  h.p.  six-electrode 
furnace  is  shown  in  fig.  7,  which  is  fairlv  self-explanatory. 
A  motor-generator  set  is  fitted  for  operating  the  fans.  The 
single-phase  transformers  are  of  1,200  k.v.a.  each,  shell  type, 
water-c(x>led,  with  connected  neutrals. 

One  of  the  most  important  points  for  consideration  on  the 
electrical  side  is  the  arrangement  of  the  low-tension  leads; 
eacn  lead  has  to  take  a  current  of  the  order  of  20,000  amperes, 
and  therefore  the  grejitest  care  must  be  taken  to  avoid  in- 
duction. It  was  found,  in  a  test  on  an  early  fmnaco,  that  the 
output  from  the  tran.sfonner  was  about  4,000  KW.,  but  the 
input  to  the  electrodes  was  3,400  kw.,  showing  a  loss  of  600 
KW.     The  losses  were  distributed  as  follows  :  — 

In  the  contact  clamps  at  the  electrodes,  120  kw.;  in  the 
resistance  of  the  leads,  165  kw.;  by  induction,  31.5  kw.  ;  total 
losses,   600   KW. 

The  heavy  induction  losses  were  chiefly  caused  through  the 
leads  having  to  pass  near  the  structural  ironwork  of  the 
furnace.  By  re-arranging  the  leads  and  inter-leaving  the 
bars  the  induction  losses  can  be  brcnight  do-nn  to  about  50 
KW.  On  weU-designed  plant  a  power  factor  of  90  per  cent, 
is  obtained,  and  a  load  factor  of  80  per  cent. 

The  power  consumption  per  ton  of  pig  iron  produced  de- 
pends chiefly  on  the  percentage  of  iron  in  the  ore,  on  the 
percentage  of  CO3  in  the  waste  gas,  and  on  its  temperature. 
In  a  good  case,  of  33  per  cent.  CO,  and  70  per  cent,  iron 
content,  the  consumption  was  only  1.320  Kw.-hours  per  ton. 
The  average  obtainable,  however,  is  22  per  cent,  of  CO,,  and 
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with,  say,  60  per  cent,  iron  content  the  consumption  is  about 
1,500  KW.-hours  per  ton.  The  consumption  of  fuel  is  given 
in  the  lower  table  (fig.  8),  where  the  bottom  hne  indicates 
the  consumption  of  pure  carbon,  and  the  top  line  that  of 
coke  per  ton  of  pig.  For  22  per  cent.  CO,  the  consumption 
of  coke  is  only  about  6  cwt.  per  ton  of  pig,  excluding  that 
required  for  carbonising  the  iron,  and  this  is  a  common 
figure  in  practice. 

The  working  of  the  electric  reduction  furnace  requires 
quite  as  much  skill  as  the  working  of  the  blast  furnace,  but 
it  is  under  better  control  and  has  greater  possiljilities  for  the 
production  of  various  grades  of  iron. 

In  the  second  half  of  the  paper  the  author  deals  with  some 
of  the  features  ronnected  with  the  application  of  electricity 
to  steel  refining,  (See  Eleo.  Rev.,  Februaiv  7th  and  14th 
1919.) 

The  main  field  for  small  two-arc  electric  furnaces  is  in 
small  foundries  manufacturing  better-qualitj'  castings.  The 
■castings  made  from  the  electric  furnace  are  superior  to  those 
made  from  small  converters.  These  small  electric  furnaces 
are  also  rapidly  displacing  the  ordinary  crucible  furnaces  for 
the  manufacture  of  higher  quality  steels,  and  they  are  able 
to  manufacture  accurately  to  snecifioation  all  kinds  of  steel 
from  the  cheapest  raw  materi-.'!. 

There  is  an  important  use  for  the  small  furnace  of  about  a. 
half-ton  capacity,  in  the  melting  of  ferio-rnanganese  for  use 
in  conjunction  with  open-hearth  furnaces.  Ferro-manganese 
oan  be  melted  in  a  small  furnace  which  ha.s  been  speciallv 
designed  for  this  purpose,  and  in  which  the  manganese  !o=s 
ts  ni^t  more  thag  5  per  cent.  The  saving  soDn  pa'-s  for  the 
cost  of  the  furr).ioe,  and  the  steel  product- is  of  higher  value. ' 
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These  small  furnaces  have  a.  caipacity  of  10  cwt.  and  will 
dehver  molten  ferromanpanese  at  the  rate  of  400  lb.  per  hour. 
The  power  consumption  is  1.(100  Kw. -hours  per  ton  of  ferro- 
nianpanese  delivered. 

Mthouph  there  are  profitable  fields  for  small  furnaces,  the 
pnnciiRil  tet-hnii'al  developments  will  take  place  in  larger 
furnaces. 

I-Trce  furnaces  aiv  then  dealt  with,  and  a  fumai*  is  de- 
s>:il>e<l  uliich  has  fimr  upi>ei  electrodes,  these  being  sufficient 


--S^ — 


Fig.  8. 


-FnEL  AND  Energy  Consumption  for  Electric 
Redcction  of  M.\gnetite  (Fcj  OJ. 


Fk; 


-0SCIIXOGR.4M  Showing   Yoltage-Cdrrent 
Eel.^tionship. 


^^ 

y 

i.l 

h^ 

i 

i    \ 

1  I 

^^ 

|/svf(i^„„„,™-„.. 

ton 

l,oooa= 

V 

_     "          /^ 

L »«H    ,„,.„,„,,.„J  , 

?    Y 

theiTual  efficiency  of  a  modern  plant  is  about  65  per  cent. 
Improvements  will  rather  tend  tow.xrd  mechanical  reliability 
and  more  durable  nJnictonos.  e9i)e<,ially  for  the  nH)f.  The 
metal  will  be  melted  in  large  plant  by  Bessemer  or  open- 
hearth  prtx'e.sses  and  then  charg(>d  into  electric  furnaces  for 
refining  .and  alloying.  TTie  electric  furnace  is  not  a  cheap 
mcltcr,  its  value  being  in  its  reliiiitig  properties.  When  hot 
crude  metal  is  cJiarged  into  the  electric  furnace  the  energy 
and  time  require<l  for  refining  i.s  about  one-third  of  that 
lequired  for  melting  and  refining,  so  that  a  furnace  charged 
with  hot  metal  has  three  times  the  capacity  of  one  charged 
with  cold   stot-k. 

With  ,resi>ert  to  refractories,  a  basic  hearth  shows  up  to 
greater  advantage  in  desulphurising.  The  average  life  o:  the 
roof  is  100  heats,  melting  and  refining,  or  about  100  working 
hours.  During  the  war,  when  the  cost,  of  refractories  was 
abnonnally  high,  it  was  found  that  the  average  total  cost 
refractories,  including  periodic  relining,  amounted  to  less  than 
3s.  per  ton  of  metal  melted  and  refined. 
(7'o  he,  concluded.) 


for  furnaces  up  to  30  tons'  capacity.  Two  furnaces  of  this 
size  are  about  to  be  started  up  on  the  Continent. 

The  nature  of  the  arc  load  is  now  the  subject  of  interesting 
investigation. 

In  the  development  of  any  transformer  sj'stem  for  arc  loads, 
the  effect  of  the  third  harmonic  mnst  be  taken  into  account, 
as  it  is  neces,sar>-  that  the  third  harmonics  in  the  primary 
should  be  as  nearly  as  ix>ssible  in  pha-se  with  the  fundamen- 


tals at  the  maximum,  so  that  the  curves  will  not  be  too 
iins>inmetrical.  Dr.  Chapman  has  analysed  one  of  these 
current  waves  on  a  Scott  group  (fig.  9),  and  finds  it  can  be 
represented  by  the  following  equation  :  — 

(  =  2-34  am  e  -t-  0'202  sin  2  9  -I-  0168  sin  3  ff  -I-  0'566  cos  n 
—  043  cos  2  0  -  0U7  cos  3  ». 
This  o.scillogram  shows  the  voltage-cuiTent  relationship,  and 
indicat«^  a  power  factor  of  abont  0.8.     The  small  27th   har- 
monics on  the  voltage  curve  are  from  the  transfonner. 

Fig.  10  shows  the  capacities  of  transformers  which  must 
be  supplied  for  given  size?  of  furnaces.  The  capacity  of  the 
transformer  required    jvr   ton    decreases  as   the  size  of   the 
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furnace  increases,  because  the  radiation  losses  are  propor- 
tionally greater  in  the  smaller  furnaces.  Also  the  consump- 
tion of  energy  per  ton  decreases  as  the  size  of  the  furnace 
increases.  On  a  well-designed  furnace  the  power  factor  is  in 
the  neighbourhood  of  0.8.  but  it  is  neces.sarv  to  have  a  large 
reactance,  .say  10  per  cent,  or  12  per  cent. .'in  the  svstem  to 
clioke  the  unavoidable  fluctuations  of  cun-ent  in  the  arc. 
From  the  electrical  standpoint  the  most  severe  trial  to  which 
the  plant  can  be  put  is  when  it  is  required  to  melt  rough  cold 
scrap,  and  when  working  on  this  dutv  moiiientarv  overloads 
ot  from  50  to  70  per  cent,  may  occur,  so  that  the  transformers 
must  be  desicned  for  such  an  eraergencv.  The  load  factor 
on  a  smgle  furnace  working  night  and  dav  is  about  35  per 
cent.,  but  when  working  two  furnaces  it  is  .50  per  cent.  It 
IS  unlikely  that  there  will  be  much  decrease  in  the  consump- 
tion of  energy  in  the  steel  furnace  of  the  future,   since  the 
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ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 


Reader!  are  invited  to  submit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  or 
rufficient  interest. 

Rolling   Commutators. 

An  article  by  Mr.  B.  M.  Babcock  in  the  NcUional  Engi- 
neer, quoted  by  the   McchanicaJ    World,   reads  as  foJlows :  — 

We  had  been  troubled  with  mica  creeping  out  from  be- 
tween the  commutator  bars  on  our  generator,  which  burned 
the  bars  and  produced  flat  spots,  and  which  necessitated  the 
turning  of  the  commutator  quite  frequently.  After  we  had 
performed  this  operation  for  the  fourth  time,  J  conceived  the 
idea-  of  rolling  it  after  turning  to  hai'dcn  the  copper  bars  and 
Cii-aju,p  the  mica  between  them. 

The  aocompanying  .sketch  illustrates  the  tool  used  for  this 
purpose.  The  wheel  should  be  made  of  tool-steel,  and  the 
bolt  case-hardened.  This  was  placed  in  the  lathe  head  and 
fed  across  the  oommutaitor  in  the  same  manner  as  the  tool 
used  in  turning,  but  under  aUght  pressure.  This  was  re- 
pea.ted  eight  or   ten   times,  each   time  adding  a  little  more 
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pressure  on  the  roller.  The  result  was  a  veiy  highly  polished 
oommutator  surface,  very  hard,  and  the  mica  was  tightened. 
so  that  after  foui-  years  of  continuous  service  none  of  it  hais 
worked  out.  as  it  formerly  did,  and  the  commutator  shows 
absolutely  no  wear. 

After  rolling,  the  mioa  was  slightly  undercut  to  prevent  it 
from  touching  the  brushes.  Some  may  contend  that  under- 
cutting the  mica-  is  what  has  prevented  it  from  creeping, 
but  this  was  always  done  before  this  method  of  rolling  the 
commutator  was  adopted,  and  helped  matters  but  verv  little. 

Since  rolling  the  commutator  of  this  generator,  wTiicli  is 
low-speed  .3(10  KW..  and  directly  connected  to  the  engine,  we 
have  adopted  the  same  procedure  tar  the  motor  commutators, 
of  which  we  have  l,(;2o  H.P.,  ranging  in  size  froau  1  to  75 
H.P.,  and  in  speed  from  2.50  to  280  r.p.m.,  with  unvarying 
success.  Rolling  can,  of  course,  only  be  .successfully  done 
when  the  commutator  is  perfectly  true,  and  shcjld  not.  be 
attempted  after  the  commutator  has  been  returned  to  sen-ice. 

"  Pixielite  "   Strip. 

The  coming  Peace  celebrations  are  creating  a  demand  for 
coloured  lamps,  flexible  illumination  strip,  and  simila.r  fit- 
tings, and  the  General  Electric  Co.,  Ltd.,  Queen  Victoria 
Street,    E.C.  4.   has  taken   steps  to  meet   the   demand. 

For  the  outline  illumination  of  buildings,  or  for  the  fonna- 
tion  of  .special  illuminated  devices,  G.E.C.  "  Pixielite  "  strip 
is  well  suited.  It  is  easy  to  erect,  and  can  be  fixed  in  a 
very  shoit  time,  without  trouble  and  at  a  minimum  cost.  It 
is  a  patented  article,  and  is  supplied  in  standard  lengths,  each 
comprising  (50  bayonet-ca.p  lampholders,  wired  12  in.  apart  on 
twin  7/22  cable.  The  cable  is  secured  to  the  lampholders 
independently  of  the  terminals  (fig.  2);  the  lampholders 
themselves  are  manufactured  of  glazed  vitreous  brown-ware, 
iinpen-ious  to  moisture  and  unaffected  by  heat.     In  addition 
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to  the  foregoing,  a  miniature  "  Pixielite  "  strip  is  manufac- 
tured (fig.  3)  which  embodies  the  general  features  of  the 
standard  size,  but  the  lampholders  are  arranged  to  accommo- 
date small  bayonet-cap  Robertson  or  Osi'am  lamps.  It  can 
be  quic-kly   made   up   and  supplied   with   the  lampholders  at 


Fig.  2. — "Pixielite"  Terminal. 

any   desii'ed   spacing   from  6   in.   to  18  in.,   wired  either  in 
series  or  parallel. 

For  general  illumination   work  5  to  8-c.P.   carbon-filament 
lajnps  are  recommended,  but  other  lamps  can,  of  course,  be 


Fig. 


'  Pixielite  "  Steip. 


used  if  desired.  The  G.E.C.  is  also  able  to  supply  colom-ing 
and  obscuring  vaj-niah  in  almost  any  colour  and  quantity,  as 
well  as  frosting  acid  or  varnish.  Both  vamish  and  fluid  are 
very  easUy  applied. 


EXAMINATION    OF    MATERIALS    BY    X-RAYS. 


Unknown  to  most  engineers,  considerable  use  haa  been 
made  recently — mostly  for  war  purposes — of  the  penetrating 
power  of  X-rays  to  give  information  regarding  the  internal 
soundness  of  materials  like  wood,  steel,  and  concrete.  A 
valuable  collection  of  papers  presented  to  the  F.iraday  and 
Eontgen  Societies,  largely  through  the  instrumentality  of 
Sir  Egbert  Hadfield,  President  of  the  former  society,  gave 
rise  to  a  most  instructive  discussion  on  April  '29th  last,  when 
the  two  .societies  met  in  joint  session  in  tlie  rooms  of  the 
Bo.val  Society,  Burlington  House.  Sir  Eobert  Hadfield,  sup- 
lX)ited  by  Dr.  G.  B.  Batten,  President  of  the  Eontgen 
Society,  presided  over  an  audience  which  had  difficulty  in 
finding  accommodation  in  the  room  available,  and  Professor 
W.  H.  Bragg,  F.E.S.,  in  an  addi'ess  setting  forth  the  prin- 
ciples of  the  subject,  set  to  the  discussion  a  high  level  of 
interest  and  suggestiveness.  The  meeting  opened  at  5  p.m., 
and  lasted,  with  an  interval  for  dinner,  until  close  upon 
11  p.m. 

Two  causes  have  contributed  to  the  extended  use  of  X-rays 
from  the  examination  of  the  comparatively  light  materials 
constituting  the  human_  body  to  the  dense  materials  used 
by  the  engineer.  The  X-rays  which  long  .sufficed  for  the 
purposes  of  the  surgeon  had  nothing  like  sufficient  penetrat- 
ing power  to  pierce  even  half  an  inch  of  steel,  and  it  was 
not  until  the  invention,  in  the  laboratories  of  the  General 
Electric  Co.  of  America,  of  the  now  famous  Coolidge  tube, 
that  the  engineer  possessed  a  tube  that  could  produce  for  him 
the  sort  of  rays  he  wanted.  On  the  other  hand,  the  "  softer  " 
X-rays  that  have  long  been  utilised  could  very  well  have 
penetrated  materials  like  wood,  but  it  is  only  the  advent  of 
the  aeroplane  that  has  made  »■  frail  wooden  .structure  to  be- 
come reallv  important  from  the  standpoint  of  strength  and 
soundness,'' for  here  bad  workmanship  or  faulty  material  con- 
cealed from  observation  either  by  intention  or  accident,  can 
earily  cause  the  loss  of  valuable  lives. 

It  is  now  known  for  certain  that  X-rays  are  nothing  but 
ordinary  light  wave,=  of  very  small  wave  length.  This  fact 
explains  their  extraordinary  property  of  penetrating  all  sub- 
stances, more  or  less,  and  it  also  follows  that,  generally  .speak- 
ing, the  smaller  the  wave  length,  the  greater  the  penetratinc 
power.  It  is  therefore  the  production  of  the  so-called  "hard 
fays,  those  of  exceedingly  small  wave  lensth.  that  principallv 
interest?  the  engineer.  But  such  rays  require  a  verv  hish 
tension  discharge  to  produce  them,  and  this,  coupled  with 
the  limitation  tliat  the  intense  local  production  of  heat 
places  in  the  way  of  making  tubes  which  can  absorb  a  great 
deal  of  energy,  is  the  principal  dilficultv  in  the  way  of  prac- 
tiool   progress,     I'p  to  the  present  it   is  hardly  g.  workshop 


proposition   to  examine  more  than  an  inch  or  two  of  steel 

(although  it  is  claimed  that  4  in.  have  been  penetra.ted)— 
and  even  so  considerable  exposure  is  necessary;  some  2.50 
seconds  for  35  mm.,  but  as  much  as  2,000  seconds  for  40  mm., 
according  to  M.  PiLOX  and  Mr.  Geoffrey  Pe.4,ece. 

The  most  powerful  tubes  at  present  used  require  a.  voltage 
of  more  than  100,000,  and  they  absorb  sojue  50  kw.  It  is 
therefore  obvious  that  further  progress  will  call  for  aU  the 
skill  and  knowledge  at  the  disposal  of  the  physicist  and  elec- 
trical engineer. 

Mr.  A.  A.  Campbell  Swinton  expressed  the  opinion  tha.t 
the  whole  matter  of  X-ray  tubes  needs  to  be  envisaged  from 
the  engineering  rather  than  from  the  laboratory  standpoint, 
and  he  hazarded  the  suggestion  that  if  we  are  ever  to  have 
really  powerful  tubes,  they  will  have  to  be  constructed  of  a. 
materual  like  steel  rather  than  of  glass,  a  development  by  no 
means  imi>os.sible,  for  valves  used  in  wireless  work  are  already 
constructed  of  metal. 

Even  with  the  present  limitations  some  very  remarkable 
results  have  been  achieved,  and  they  were  illustrated  at  the 
meeting  by  some  striking  photogi-aphs.  A  few  examples  culled 
from  the  many  put  forward  in  the  numerous  papers  pre- 
sented will  .suffice  to  give  an  idea  as  to  the  present  state  of 
the  practical  art  of  radiometallography.  Examination  pf  the 
carburetter  of  an  aeroplane  motor  found  to  be  defect-ive  in 
its  action  showed  that  the  petrol,  feed  canal  was  not  free, 
due  to  defective  workmanship.  In  such  a  case  it  is  desirable 
to  be  able  to  diagnose  the  trouble  without  dislocating  the 
appaa-atus,  and  only  X-ray  examination  renders  this  possible. 
A  similar  example  illustrated  was  the  current  distributor 
for  an  aeroplane  magneto,  which  revealed  an  imperfect  con- 
tact at  a  stud.  For  the  examination  of  sucn  objects  as  ex- 
plo.sive  shells,  fuses,  grenades,  and  torpedoes,  the  method 
has  proved  most  u.seful,  and  in  one  instance  the  internal 
pai-ts  of  an  explosive  body  35  cm.  in  diameter  made  of 
12  mm.  steel,  were  clearly  radiographed. 

At  M.  Schneider's  works  at  Le  Creusot  X-rays  have  been 
successfully  used  in  connection  with  researches  into  segrega- 
tion and  blow  holes  in  stenjl  castings,  and  the  influence  of 
aluminium  in  eliminating  these  troubles;  in  the  examination 
of  series  of  tung.sten  steels,  and  in  the  examination  of  com- 
pound metals.  In  this  country  the  method  has  been  em- 
ployed at  Messrs.  Hadfield's  works,  at  Woolwich  Arsenal  (as 
to  which  no  information  was  vouchsafed  by  the  representar- 
tives  present,  who  came  to  take  and  not  to  give),  and  by 
the  Aeronautical  Inspection  Depar-tment,  although  not  at 
present  as  part  of  routine  inspection  work.  The  possibilities 
in  the  last  direction  were  admirably  set  out  in  the  palmer  con- 
tributed to  the  discussion  by  Capt.  E.  Knox,  E.A.M.C,  and 
Major  G.  W.  C.  Kaye,  E..\.F.  The  matter  here  resolved 
itseh  largely  into  tlie  examination  of  timlier  and  details  of 
wood  consti-uction.  and  therefore  visual  examination  by 
means  of  a  fluorescent  screen  was  possible.  Xo  difficrdty  was 
exi-K?rienced  in  detecting  concealed  knots,  resin  pockets,  and 
grub-holes,  and  excess  or  deficiency  of  glue  in  glued  joints 
was  readily  revealed.  In  the  interior  of  completely  lami- 
nated or  box  spare  and  stnits  every  detail  of  construction 
could  be  clearly  discerned,  and  some  glaring  examples  of 
criminally-bad  workmanship  were  thrown  upon  the  screen. 
Let  it  be  said  at  once  that  such  cases  were  and  are  most 
exceptional,  but  the  utility  of  the  X-rays  as  a  powerful  sup- 
plementary instrument  for  the  aircraft  inspeetor  is  un- 
doubted, and  it  must  be  anticipated  that  it  wfll  come  into 
fauiv  general  use.  _  ,     3    j        -i    j 

A  novel  application  of  the  radiogi-aphic  method  descnbed 
bv  Sir  Egbert  Hadfield  a.nd  Mr-.  S.  A.  Main  is  the  examina- 
tion of  carbon  electrodes  used  in  electric  steel  furnaces.  The 
method  was  found  to  be  of  considerable  service  in  throwing 
hght  on  the  beha\-iour  of  electrodes  of  different  qualities, 
and  it  was  suggested  that  it  should  be  used  systematically 
in  experiments  connected  wits'  electrode  manufacture.  Mr. 
S.  A.  Pollock,  of  the  Post  Office,  stated  that  for  the  examina- 
tion of  soft  materials  hke  gutta-  percha,  in  which  impmities 
were  often  introduced,  and  for  discovering  defects  in  the 
lead  sheaths  of  underground  cables,  the  method  had  been 
found  extremely  useful. 

Several  valuable  papers  on  the  technique  of  X-ray  photo- 
graphv  in  connection  with  the  sjiecial  problems  that  have 
to  be  solved  in  the  examination  of  materials  were  contributed 
to  the  discussion.  We  cannot  do  more  here  than  briefly 
refer  to  them;  the  original  papers  should  be  consulted  by 
those  sx>ecially  interested. 

Mr.  O.  Block  and  Mr.  F.  F.  Renwick  .spoke  on  "The  Be- 
haviour of  Photographic  Plates  to  X-rays."  in  which  they 
dealt  T\-ith  such  matters  as  the  relation  between  the  chemical 
action  and  the  quantity  of  radiation,  the  influence  of  the 
developing  aaent,  the  influence  of  the  wave  length  of  the 
radiation  on  'its  penetrating  power,  and  finally  on  the  very 
important  matter  of  fluorescent  intensifying  screens  for  aid 
in  making  the  method  more  sensitive.  In  this  direction 
much  research  work  appears  to  be  necessary,  for  at  present, 
at  any  rate,  the  use  of  inten.^ifying  screens  is  essential  for 
the  effective  penetration  of  thicknesses  of  steel.  Messrs. 
Pilon  and  Pearce  estimate  that  the  degree  of  intensification 
obtained  by  the  use  of  two  reinforcmg  screens  between 
which  is  placed  the  film  sensitised  on  both  sides,  is  15  to  1. 

Dr.  R.  E.  Slade.  the  new  Director  of  the  British  Photo- 
graphic Research  Association,  in  a  weU  thought-out  paper, 
discussed  the  efficiencv  of  the  photographic  plate  as  a  detector 
of   X-radiation.  and   wnsidered   in  particular   the   quahty  of 
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rays  which  would  give  the  maximum  contrast  in  photographs 
through   metaJs. 

Mr.  J.  Brooksbank  described  his  method  of  tosting  X-ray 
tubes  for  deiinition  ;  this  has  beeu  u.«ed  by  Miijor  C.  E.  S. 
PHii-Lirs,  who  al.w  contributed  to  the  discussion,  in  the 
War  Offii*  X-ray  laboratory. 

Wo  will  end  this  brief  account  on  the  very  suggestive  note 
sounded  by  Prof.  Br.vgo  at  the  close  of  his  address.  As  the 
wave  length  of  the  X-radiation  increases,  the  absorption  by 
any  given  sub.sta nee  increases  also,  but  there  is  a  critical  wave 
length  for  every  substance  at  which  abs«>rption  suddenly 
drops  back  to  a  previous  figure,  after  which  it  steadily 
mounts  .again.  This  was  beautifully  illu.'itrated  by  some 
photographs  shown  by  Prof.  Bragg.  The  photogiaphs  showefl 
a  distinct  "  step,"  marking  the  critical  wave  length.  So 
sharp  is  the  line,  and  so  definite  its  position  for  every  ele- 
ment, tbvt  the  phenomena  might  fonn  the  b.asis  for  a  new 
method  of  examining  gpectroscopically  the  constitution  _  of 
any  body.  In  directions  like  this,  as  well  as  in  the  extension 
of  the  method  worked  out  by  Prof.  Bragg  for  examining 
the  nature  of  the  crystallisation  of  substances,  progress  in 
our  knowledge  of  the  structure  of  solid  substances  may  be 
anticipated  which  will  prove  of  the  utmost  value  to  the 
engineer. 
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12,265.    "  Operating  and  (ripping  mt 
R.  T.  NoKioN.     Mav  21st. 

12,516.    •*  Electrical   thief-proof  device  for  motor  cars 
W.   Woods.     May   19th. 

12.527.  "  Spark    plugs    for    internal-combustior.   engit 
May  19lh. 

12.528.  "  Clip    or     fastener     for    connecting     terminals,     wires.     &c."         R. 
RiCH.VRDSON.     May   19th 

12,530.    "  Trolley    ivheel    fittings    lor    trolley    poles   or    electrically-propelled 
vehicles."     C.  VV.  Maixiss  &  J.    P.   Barker.     May  19th. 

12,537.     "  Sparking    plugs."     H.    LONCION.     .May   19th. 

12.500.     "  Elc-ctric   signal    lamps."     J.   R.   CnAlG.     May    19th. 

12,570.    "  System   for  supplying  electricity  to  external  circuit."     A.  Jenkins 
AND  \V.  J.  Pakfitt.    May  ]9lh. 

12,587.     "  Means  for  securing  ends  for  electric  conductors."     F.  Jenkins  and 
H.  Lucas.     May  19th. 

12,589.     "  Electric  welding    tongs."     H.    F.    Kcntzmann.      May   19th. 

12,594.    "  Ignition    devices    for    internal-combustion    engines."     H.    W.    Car- 
tenter.     Mav   19th.      (U.S..A.,   May   17th,  1918.) 

12,610.     "  VVireless    telegraphy."     J.    J.    .Alrvnoer.     May   20th. 

12,654.     "  Electric   lighter."     E.   E.   Greville  S:   F.   \V.    Read.     May  20th. 

12.656.     "  Electric  driving   gear    for   talking   m,ichines,    &c."     R.   M.   LowNB. 
M.v   illth, 

lifJA.     ■•  Electric    light,    S.C..    fittings."     J,    .M.    I.andon.     May    20th. 

"Fittings    for  incandescent    electric    lamps."     J.    A.    Manneus-Smitii. 


M.i 


TuOMSi 


r-Hoi's 


Co. 


12.683.     "  Amplifving  electricnl   variations." 
rr.pneral    Electric   Co.,    U.S.A.)     May   20th. 

12,686.  "  Grouping  an<!  supporting  electric  lamps  for  decorative  illumina- 
tion."    H.  Bey  &  F.  W.  Bundv.     Mav  20th. 

12,695.  "  Electrolvtic  decomposition  of  chlorides."  B.  Cataldi.  May  20th, 
(Italy.  May  20th.  1918.) 

12.700.  "  Means  for  temporarily  generating  an  electric  current."  O.  E. 
Jokgensen.     May   30th. 

12.713.  "  Method  for  producing  electricity  and  mechanical  power  by  perma- 
nf'nt  magnets."     D.   Suchostawer.     Mav  20th. 

12.714.  "  Electric  dynamos."      D.    Sithostawer.     Mav   20lh. 

12.727.  "  El.-clrical  devices  for  transmitting  signals  and  receiving  same  at 
a   distance."     J.  W.   Robinson.     Mav  20th. 

12,738.    "  Electric  water-heater."  '  H.   S.   Nadin.     May  21st. 

13.784.  "Time-lag  devices  for  electric  automatic  switches."  F.  C.  Fi:ke 
AND  New  Switchcear  Construction  Co.     .\lay  21st. 

12,821.  "  Wireless  telegraph  and  telephone  transmission."  II.  J.  Roi  ND. 
Mav  21st. 

1^,841.  "  Electrical  switching  means."  E  A.  Graham,  W.  J.  Rickets  and 
E.   A.  Sanftleben.     May  21st. 

12,862.  "  Mechanical  coupling  (or  electric  conductors."  S.  J.  Roderick  and 
\V.  Thomas.     May  22n<l. 

12,900.     "  Electric    insulators,"     P.    Ventorini.      May   22nd. 

12,925.  "  Receiving  radio  signals."  Marconi  Wireless  Telegraph  Co. 
May  22nd.     (U.S.A.,  February   7th.) 

12.939.  "  .Alternator  for  high-frequency  currents."  H.  .Antranikian.  May 
22nd.     ■ 

12.952.     "  Accumulators."     F.    C.    Stockel.      May   23rd. 

12,955.  "  Electrical  condensers."  E.  A.  Bavles,  H.  Hicham  &  British 
Insulated  &  Helsby  Cables.  Ltd.     May  23rd. 

12.958.  "  Intercommunication  telephone  systems."  J.  VV.  DuNzEV.  May 
23rd. 

12.969.  "  Ignition  devices  for  explosion  engines."  S.  Davies  &  R.  A. 
.MOKLEV.      .May    23rd. 

12.970.  "  Means  for  measuring  electric  currents."     M.  B.   Field.     May  23r(l. 
12.985.    "  Ignition  system  for  internal-combustion  engines,"     M.   S.  Cosnicr 

ivn  r.   C.   Puckette.     Mav  23rd. 
1.1.004.     "  .Magnetos;"     D.   V.   I..    Fellows.      Mav  23r<l. 
13.0a5.     "  Electric    horns."     D     V.   L.    Fellows.     May   2.3trl 
13.007.     '■  .Automatic     or     serai-automatic      telephone    systems  "        ^r.  torwir. 

Telephone  .Manufacturing  Co.  &  .A.  J.  Ray.     May  23rd.' 

13.014.  "  Electrical  svstems  of  power  transmission."  British  Thomson- 
Houston  Co.  (Geneial  "Electric  Co.,  U.S..\.)     May  23rd. 

13.015.  "  Electric  welding  electrodes."  British  Thomson-Houston  Co. 
General   Electric  Co..    U.S  A.)      May  23rd. 

13,017.  "  Eltctric  batteries  other  than  dry  cells  of  the  Loclanch4  type." 
G.   v.   Antonoef.     Mav  23rd. 

13.022.  "  Electric    lampholders,   &c."      D.    AssERSOllx.      May   SSrd.  ^ 

13.023.  "  Manufacture  of  electric  cables  containing  conductors  conveving 
.urrents  in  parallel."    Johnson  &  Phillips  &  D.  A.  S.  Porteou.s.     May  23rd. 

13.024.  "  Whipping  for  telephone  and  telegraph  cables."  Johnson  and 
Phillips*  A.  J.Tracey.     May  23rd. 

13.028.  "  Control  means  for  electro-magnetic  reciprocating  rievices." 
lcK\Nic  Elecicic  fo.  (Cutler-Hammer  Manufacturing  Co.,  U.S.AO     May  23rd. 

13.029.  '*  Electrodes  for  primary  cells  and  storage  batteries  and  process  of 
making  such  electrodes."  Svenska  .Akl'mui.ator  A:<tiebou\get  JunCner.  May 
2?rd.      (Sweden.   June   13th,    1918.) 

13,031.    "  Eiectrio  igniters."     E.    Hu.mbebt  &   C.    A.   Letton.     Mav  23rd. 
13,036.    "Signalling  systems  for  telephone  circuits,"     E.  A.  Graham,  W",  ]. 
Rickets  Sf  E.  .A,   SanftlIbes.     Mav  23rd. 
IS.O.Sa.     "  T.rmiral    connections.''      H.    S,    CooKE       Mav    24th. 


13,094,  "  Protective  Bear  for  alternating-current  svstems."  Brhish  West- 
iNuHousK  Elkcikic  &   Manupaciuring  Co.  &   H.   PEAiic!.     May  34th. 

13.105.  "  Mcthtxl  o(  springing  overhead  arm  of  irumcars,  &c."  H,  L. 
Reillv,     May  24th. 

13,123,  "  Wireless  telegraphy  stations  working  on  the  duplex  system." 
H.  J.  J,  M.  DB  Rkgnauld  de  Ublleseizk,     May  24th.     (France,  January  22nd,) 

13,132,    "  Electric  arc   lamps."     A.    K.    Waistkll   &   A.    G.    Watson.     May 
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13,1.35.    "  Electro-magfi* 

May   24th. 
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15,120.      STARIIN.i     APPARATt'S     FOR      INTERNAL-COMBUStlON     ENf.lNLS.        G       GtCfn 

and   F.  May.     October  34th.   1916.     (136,015.) 

15,274.  Generation  op  sustained  electric  oscillations  for  use  in  \virbless 
TELEGRAPHY  AND  WIRELESS  TELBPIIONV.  J.  Uethenod.  November  5th,  1915. 
(126,019.) 

15,547.  Radio-telegraphv  and  radio-TELEPHONv.  Soc.  Francaisc  Radio-Elec- 
trique.     December  8lh,   1915,     (126,030,) 

16,668.    Electric  puknaces  for  the  fixation  of  nitrogen.     Nn\r'ml>er  2Ist, 

1916,  E.   K.  Scou  &  F.  Hbwlcs.     (126.058.) 

XWAtt. 

7,033.  Automatic  electric  switches  for  furnace  control  and  other  pur- 
poses. H.  Coates.  H.  J.  Norballe  and  Waterlord  Electric  &  Manufacturing 
Co.    April  36th,  OyiS.     (126,113.) 

7,138.  Control  and  protection  of  compound-wound  ELEcrRlCAL  uachines. 
J,   E.  Goodwin.     April  29th,  1918.     (136,123.) 

7,181.  Dynamo-electric -MACHINES.  .Sir  C.  A.  Parsons  Si  J.  R..sen.  April 
29th,  1918.     (126,124,) 

7,226.  Electric  ignition  for  internal-combustion  enginks.  R.  F.  Hassi. 
June  30th,   1917.      (117,604,) 

7,387.  Electric  accumulator  cells  and  methods  of  making  the  same.  II. 
S.    Hawkins.     May  2nd,   1917.      (115,635.) 

7,443.    Convertible  electric  fire,     E.  A.  Welch.     May  3rd,  1918.     (126.142.) 

7,596.  High-frequency  dynamo-electric  generators.  Marconi's  Wireless 
Telegraph   Co.   &    1.   Shoenberg.     May   6th,   1918.      (136,146,) 

7,665,     Electrolytical    production    of    ztNC.     G,    H.  Clevenger.      May   7th, 

1917.  (115.816.) 
7,881.     Electric    transformers    for    welding    and    likb    purposes.     H,    E. 

Steinbock.     May   10th,   1918.     (126,158.) 

8.118.  Brushes  and  the  like  for  use  in  electrical  machinery  and  appli- 
ances.   C,  A.  Miller,  F.  J.  Miller  &  E.  A.  Sanders.     May  15th,  1918.  (126,166.) 

8,573.  Protective  devices  for  electric  circuits.  British  Thomson-Houston 
Co.  (General  Electric  Co.,   U.S.A.)    May  23rd,  1918.     (136,179.) 

8,846.  Sparking  plugs  for  use  with  internal-combustion  engine's.  J.  E. 
Barrows.     May  29th,  1918.     (135,803.) 

8,953,  Self-regulating  continuous-current  dynamos.  A.  H.  Midgley  and 
C.    A.    Vandervell    &  Co.      May   30th,    1918.      (130,188.) 

9,495.  Controlling  means  for  electromagnetic  feed  reel  brakes.  H.  V. 
James.     June   lOlh,  1918.     (135,813.) 

9,915.  Electric  -switches.  A.  H.  Railing,  C.  C.  Garrard  &  A.  F.  Searle. 
June  17th,    1918.      (126,197,) 

10,467.  Electric  ignition  devices  for  internal -combusi  ion  engines.  F.  L. 
Hnllister.     June  25th,   1918.     (125,828.) 

10,640.  Electric  pencils  for  retouching  photograph  necaiives.  W.  K. 
Franklin.     Juno  38th,   1918,     (125,832,) 

10,356.  Systems  of  electric  power  transmission.  British  I'homson-Houstpn 
Co.    (Gene.al    Electric  Co.,   U.S.A.)     June  21st,    1918.     (126,199.) 

11,486.  Junction  boxes  and  the  like  for  electric  wiring  installations. 
G.  S.  Boothroyd  and  Callender's  Cable  &  Construction  Co.  July_12th,  1918. 
(125,842.) 

11,500:     Electric  eurglau  alarms.     G.   Kirk.     July  13th,  1918.     (126.213.) 

12.219.  Method  for  extractino  zinc  in  electric  furnaces.  E.  F.  Berg-^ 
lund.     October   23nd,  1917.     (120..''>49.) 

13,340.     Electrically-operated    fuel    vai.ves    for    internal-combu.stion     en-       , 
GiNEb.     British    Thomson-Houston    Co.   (General    Electric  Co.,    U.S.A.)     August 
16th.  1918.     (125,860.) 

'     12,554.    Telephone  exchange  sv.stems.     Western    Electric  Co.   |\\'>-st,in  Elec- 
tric Co.,   U.S.A.)    August  1st,  1918.     (136,316.)  _ 

13,756.  Electrical  instruments  for  sicnali.inu.  on  railway.s.  Iyer  &  Co. 
and   F.  W.   Leake.     August  23rd,  1918.     (126,235.) 

14,451.  Electric  LoeK-our  switches.  Igranic  Electric  Co.  (Cutjer-H.immer 
Manufacturing  Co.,    U.S.A.)     September  5th,   1918.     (136,238.) 

14,859.  Electrodes  for  primary  and  secondary  electric  batteries.  Fuller 
Accumulator   Co.  &   T.   Jones.     September   13th,   1918.      (r25,871.) 

14,932,  Electrical  current  regul,\ting  apparatus.  C.  B.  Waters.  July 
3nd,  1918.     (125,873.) 

18,339.  Electrodes  for  arc  welding  and  the  like.  J.  H.  Garbett.  Novem. 
ber   8th.    1918.      (126,245.) 

19,777.  Automatic  quick  silver  switches  for  electric  flat  irons.  N.  F. 
Neilson  ft  Aktieselskabet  Avanti  Dansk  Elektromekanisk  Fobrik.  November 
29th,   1918,      (125,900.) 

20,366.  Thermostatic  electric  circuit  controlling  devices,  American  Fire 
Prevention    Bureau.     February   8th',  1918.     (123,058.) 

20,556.    Apparatus    for    use    in   imparting    instruction    in    reading    Morse 

CODE     OR     THE    like     AS     RECEIVED     BY      WIRELESS.        G.      H.     J,     Horan     &     .A.      W. 

Gamage,  Ltd.     December   10th,   1918.     (125,908.) 

20  957  Lever-operated  change-over  switch  for  telephone  ExchANCEs  and 
THE   LIKE.      M.   B.    Richter.      December   17th,   1917.     (121,608.) 

212.900.      SWITCES     FOR     EI  EtIRIC-STARTINC     MOTORS.        H.     Lucas     ,^      II       W.     F. 

Ir-land       December   19lh.    1918.      (126,253.) 
21,6.31      Electsic    iveldini.,     T     E.   .Murrav.     Oclobei 
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19X9. 

674  Boko  silicate  gi^ss  for  usb  as  a  filter  to  produce  daylight  effects. 
-A.    J.    H.    Haddan     (Corning    Glass    Works,    U.S.A.).     January    9th,    1919. 

(125,920.) 

675  Potash  class  for  use  as  a  filter  to  produce  daylight  effects.  A. 
J.    H.    Haddan   (Corning  Glass   Works,   U.S.A.)     January  9th,   1919,     (125,921.) 

928.    Sparking  or  ignition  plugs.     E.  Leymarlc.     April  15th,  1918.  (125,579,) 

2,846,  Devices  for  varying  the  point  of  ignition  in  electric  ignition 
apparatus  Akt,  Ges,  Brown,  Boveri  et  Cie.  February  5th,  1918,  (.Addition 
lo  9.959/18.)     (123.090.) 

3.251.  "  Device  for  varving  the  point  of  ignition  in  electric  ignition  appa- 
i.]tus"  Akt.  Ges.  Broaa'n,  Boveri  et  Cie,  1-ebruary  9th,  1918  (.Addition 
to   117,447.)      (123,314.) 

3,620.  Apparatus  for  use  in  the  ^ 
microphones.  Kaamlooze  A'ennootscha 
Maatschappij,     February  Kth,   1919      I12S.72»,1 

7  557.    Electric  signalllnc  svstfm       H    r-,,^n.    April   ll'h.   icifl 
application   on   6.146/18.)     (133,9Jff  • 
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TiiK  re<-eption  given  by  the  City  of  London  last  week  to 
the  President  of  Brazil,  Dr.  Pessoa,  was  a  very  happy  event. 
Xow  that  we  are  beginning  to  settle  down  to  the  cultivation 
of  Peaceful  international  relations  and  interests,  we  hope 
that  opportunity  will  arise  for  showing  appropriate 
hospitality  to  many  eminent  guests  from  distant  fields  of 
commercial  activity.  For  years  before  the  war  most  of  the 
manufacturing  nations  were  casting  fond  and  affectionate  ex- 
port glances  across  the  seas  to  the  vast  undeveloped  territories 
and  resources  of  South  America.  Onr  own  share  of  Brazilian 
business  was  large,  but  it  was,  comparatively  speaking,  a  small 
"  fraction  of  what  we  desired  it  to  be.  The  I'nited  States. 
busy  as  it  was  with  its  own  internal  requirements  and 
developments,  found  time,  money,  and  men,  for  investi- 
gating and  cultivating  the  varied  markets  of  Brazil, 
Argentina,  Chile  and  Peru,  and  so  on,  but  its  geographical 
situation,  involving  shipping  operations,  was  not  greatly  to 
its  advantage  in  comparison  with  ourselves.  The  railway 
journey  across  the  border  to  the  north  was  a  simple  matter 
in  exploiting  American  interests  in  Canada.  In  the  South 
it  was  different.  Furthermore,  we  always  had  more  or  less 
close  and  happy  and  intimate  financial,  railway  and  trading 
connections  with  South  America,  and  our  outlook  up  to  a 
few  years  before  the  war  was  good,  though  the  characteristic 
penetrative  machinations  of  German  organisations  were  not 
without  an  adverse  effect.  Brazil,  with  her  expansive 
territories,  always  has  possessed  attractions  for  British 
financiers  and  traders,  and  it  is  unlikely  that  having  sided 
with  us  in  defeating  the  military  ambitions  of  Central 
Europe,  she  will  be  unmindful  of  the  past,  or  will  fail  to 
appreciate  the  difference  of  ideal  that  dominates  the  mind 
of  the  Briton  and  the  Teuton.  Ever  since  our 
early  mariners  and  pioneers  went  down  to  the  sea  in  ships 
in  pursuit  of  trading  ventures  of  exchange  with  almost 
unknown  lands,  we  nave  had  a  natural  instinct  for  assisting  in 
the  development  of  the  resources  of  the  world.  That  is 
how  Britain  became  both  a  trading  and  a  colonising  power, 
and  long  years  of«  experience  in  close  friendship  with  other 
peoples  have  fitted  us  for  aiding  in  the  development  of  South 
American  countries  to-day,  for  their  good  and  for  our  own — 
development  which  is  in  arrears  by  five  years  because  Germany 
and  her  associates  chose  to  hold  up,  by  process  of  disorganisa- 
tion, practically  the  entire  peaceful  operations  of  the  civilised 
world.  When  the  President  of  the  Board  of  Trade  remarked 
that  Brazil  was  one  of  the  countries  of  the  -world  which 
was  complementary  to  countries  such  as  our  own,  he 
was  saying  nothing  more  than  the  simple  truth. 
Brazil  is  complementary  to  this  country  to-day,  as 
Sir  Auckland  Geddes  said,  because  she  possesses  in 
abundance  those  things  which  we  need  and  do  not 
possess  in  abundance  now,  but  also  because,  in  an  industrial 
manufacturing  sense,  we  possess  those  things  which  Brazil 
earnestly  wants  as  a  means  of  securing  her  development. 
"  We  believe  it  is  well  for  all  things  that  all  should  be  prosper- 
ous," and  if  we  desire  to  see,  not  only  a  resumption  of  that  great 
trading  activity  which  existed  between  us  in  pre-war  days, 
but  a  vast  extension  of  it,  so  that  Brazil  may  proceed 
without  further  hindrance  upon  that  course  of  grand 
progressive  development,  it  is  not  unreasonable  to  hope  that 
those  in  responsible  positions  in  Brazil  will  be  impressed 
U]  0 


682 


THE    ELECTRICAL    REVIEW. 


[Vol.  84.    No.  2,168,  Joke  13,  1910. 


with'thf  euonuous 'increase  that  we  have  made  in  our  manu- 
facturing capacity  equipping  us  for  rendering  suitaltlo 
service.  In  due  "time  no  doubt  this  old  country  of  ours 
will  rise  above  its  present  difficulties  ;  but  it  will  obtain 
some  assistance  to  that  end  if  Allies  such  as  Brazil,  who 
know  what  we  have  been  through,  and  have  opportunities 
in  the  course  of  their  own  development  for  turning  trade 
in  this  direction,  will  lend  us  Allied  co-oj)eration.  The 
speech  of  T)t.  Pessoa  was  couched  in  the  happiest  of  terms. 
He  was  not  unmindful  that  the  pleasant  relations  that 
united  the  two  countries  were  of  no  recent  origin — indeed, 
they  dated  back  "  to  the  very  firet  phase  of  Brazil's  experi- 
ence as  a  free  people."  In  our  British  enterprises,  search- 
ing out  new  fields  for  commerce,  for  industry,  and  for 
navigation  there  was  "  cordiality,  mutual  confidence  and 
fsiendship."  We  would  rather  have  this  repuUition  than  be 
remembered  by  schemes  of  conscienceless  penetration  and  ob- 
jectionable aggression,  which  even  "  married  into  the  family" 
so  as  to  make  a  good  Teutonic  business  connection.  Dr. 
Pessoa  recognises  that  after  the  formidable  struggle  Britain 
is  suffering  from  "  fatigues,"  but  he  also  recognises  from 
the  gathering  at  the  Mansion  House  that  we  are  preparing 
for  a  new  campaign  with  our  characteristic  ardour  and 
tenacity.  He  has  a  clear  impression  of  our  "  abilities  and 
our  force,"  and  he  wishes  to  leave  behind  him  an  assurance 
that  Brazil  does  not  forget  the  great  share  that  England  had 
in  her  economic  evolution  "by  supplying  the  means  for 
founding  of  banks,  for  the  construction  of  railways,  for  the 
improvement  of  our  ports,  and  for  every  other  sort  of  enter- 
prise in  our  country."  She  will  rejoice,  he  says,  in  seeing 
England  taking  her  part  again  in  the  commercial  competi- 
tion, and  in  using  her  capital,  her  energy,  and  her  intelli- 
gence, in  the  vast  field  that  Brazil  has  to  offer.  He  also 
assures  us  that  during  his  period  of  Government  he  will 
make  a  point  of  furthering  and  protecting  all  initiative  to 
this  end.  We  believe  that  these  assurances  will  be  read 
with  great  acceptance  by  the  leaders  of  our  great  electrical 
and  engineering  industries,  and  that  in  consequence  they  will 
go  forward  more  heartily  with  whatever  measures  they  may 
have  on  foot  for  securing  a  prosperous  intei'change  with  the 
Brazilian  market  in  the  coming;  years,  when  we  shall  depend 
80  much  upon  exportation  for  recovering  positions  lost 
to  us  temporarily  during  the  period  of  the  war. 


The  I  M  E  A  '^^^^  ^"^^"^  ^^^  Annual  Convention  of 

Convention."  ^^^  Incorporated  jMunicipal  Electrical 
Association  will  be  held  at  Felixstowe 
under  pre-war  conditions,  so  far  as  they  can  be  realised. 
The  members  will  meet  on  Wednesday  nest  at  Ipswich, 
under  the  presidency  of  Mr.  F.  Ayton,  electrical  engineer 
■ind  tramway  manager  to  the  City,  and  now  chairmlin  of 
the  Electric  Vehicle  Committee,  which  owes  so  much  to  his 
admirable  work  as  hon.  secretary  ;  the  Mayor  will  welcome 
the  Association,  and  will  entertain  the  members  at  after- 
noon tea,  when  the  official  programme  of  meetings  and 
visits  to  works  has  been  completed.  On  Thursday  and 
Friday  the  meetings  will  be  held  at  Felixstowe,  and  visits 
to  war  vessels  and  the  Air  Station  are  included  in  the  pro- 
gramme—for the  first  time.  A  meeting  of  special  interest 
is  one  restricted  to  "  Committee  "  members  of  the  Associa- 
tion, "to  consider  the  question  of  the  salaries  of  chief 
electrical  engineers  of  municipal  electric  supply  under- 
takings in  the  light  of  the  applications  that  have  lately 
been  put  forward  by  the  Associated  Municipal  Electrical 
Engineers  (Great  Britain  and  Irelandj,"  a  body  which  has 
grown  out  of  the  better  known  Association  of  Municipal 
Electrical  Engineers  of  Greater  London.  We  note  that 
this  meeting  is  to  be  held  "  After  Dinner,"  and  we  hope 
that  the  mellowing  influence  of  that  repast  will  promote  a 
Ijenevolent  disposition  oa  the  part  of  the  Councillors,  in 
order  that  the  questions  at  issue  may  be  solved  amicably, 
and  the  Felixstowe  Convention,  which  promises  otherwise 
to  be  a  most  enjoyable  function,  may  be  marked  by  the 
cordial  recognition  on  the  part  of  the  Committee  members 
of  the  fact  that  the  Engineer  members  are  the  brains  of 
their  respective  undertakings,  and  as  such  are  entitled  to  an 
adequate  reward. 


After  four    years   of    war-time    con- 

„,  ^  ■  ■  ■  ditions,  the  Institution  of  Electrical 
Dinner  and       _,     .  ,  .  , 

Conversazione,  i'lgineers  this  year  resumes  the  annual 
dinner  and  convereazione,  two  functions 
which  are  looked  forward  to  with  keen  anticipation  by  all 
who  are  fortunate  enough  to  be  able  to  attend  them.  On 
these  occasions  members  foregather  from  all  parts  of  the 
country,  and  renew  old  acquaintance  under  the  happiest 
conditions.  Many,  alas  1  have  passed  on  to  another  sphere  : 
they  will  be  sadly  missed — but  they  leave  behind  the 
record  of  life's  work  accomplished,  may  we  say  with  all 
reverence,  with  100  per  cent,  efficiency — a  record  of  which 
an  engineer  may  well  be  proud.  Such  men  are  not  to  be 
mourned  ;  they  gave  their  lives,  and  it  is  for  us,  who  bear 
their  loss,  to  rejoice  in  their  triumph  over  material  things, 
and  for  ever  to  keep  their  memory  green. 

We  are  glad  to  see  that  the  procedure  which  distinguishes 
the  I.E.E.  dinner  from  all  other  social  functions  of  the 
kind,  by  restricting  the  speech-making  to  50  minutes  and 
providing  opportunity  for  reunion,  is  again  to  be  followed, 
and  we  anticipate  an  assembly  even  greater  in  numbers  than 
the  large  gatherings  of  the  past.  The  conversazione  is 
very  appropriately  designed  "  to  meet  the  Members  of  the 
Institution  who  have  served  in  H.M.  Forces  during  the 
War,"  who  may  count  upon  the  heartiest  of  welcomes  :  but 
will  those  who  have  been  demobilised  or  disembodied — a 
large  proportion  of  the  total — be  permitted  to  wear  their 
uniforms  ?  We  fear  they  will  not,  unless  special  steps  are 
taken  to  obtain  the  sanction  of  the  authorities,  and  we 
venture  to  press  upon  the  Council  the  urgent  necessity 
of  taking  immediate  action  to  this  end.  ( )therwise  much 
of  the  interest  of  the  occasion  will  be  lost,  and  neither  those 
who  have  served,  nor  those  who  are  still  serviug,  will  be 
quite  at  ease,  while  others  will  fail  to  realise  the  extra- 
ordinary proportion  of  the  membership  which  has  taken  part 
in  the  war — no  fewer  than  2,000  out  of  7,000.  In  normal 
times  the  privilege  of  wearing  uniform  might  not 
unreasonably  be  jealously  guarded,  but  the  times  have 
changed  ;  the  Empire  has  raised  8  million  soldiers  and 
sailors,  a  citizen  army  of  the  highest  quality,  whose  achieve- 
ments have  thrilled  the  world,  and  these  men  are  justly 
entitled  to  wear  their  uniform  at  public  functions— above 
all,  at  a  functiou  specifically  devoted  to  their  official  recep- 
tion by  the  professional  Institution  which  is  proud  to  claim 
them  as  her  sons.  Surely  there  could  be  no  more  appropriate 
occasion  for  the  wearing  of  the  uniform,  and  we  trust  that 
the  authorities  will  recognise  the  fact. 

[Whilst  going  to  press  we  learn  that  officers  will  be  per- 
mitted to  wear  uniform  :  but  the  privilege  ought  to  apply 
equally  to  N.C.O.'s  and  men.] 


Miners, 


Thk.  proceedings  of  the  Coal  Com- 
the  Cn"*^"'  It-  ™i^®i°i  ^""^  undoubtedly  interesting,  but 
and  Industry.  ^^^7  ^^^  °°''  more  interesting  than  they 
are  important.  The  extreme  element  in 
Labour  is  having  an  opportunity  to  show  openly  the 
workings  of  its  mind,  but  inasmuch  as  the  inquiry  cannot 
be  fairly  conducted  without  both  sides  being  heard,  the 
pros  and  cons  of  nationalisation  are  also  being  put  forward  by 
men  of  experience  who  recognise  how  easy  it  would  be  to 
endanger  the  whole  industrial  and  economic  system  by  the 
adoption  of  a  reckless  policy  toward  any  one  section  of 
interests.  AVhat  is  happening  in  certain  other  countries  at 
the  present  time  ought  to  be  an  object  lesson  showing  the 
lamentable  consequences  which  upheaval  may  bring  to  whole 
nations,  in  which  the  working-class  element  naturally  forms 
a  considerable  part.  We  are  far  from  disapproving  of 
efforts  which  strike  at  injustices  to  those  engaged  in 
industrial  operations — whether  in  coal-mining,  in  chain- 
making,  match-making,  or  in  the  clothing  trades,  but  we 
are  quite  unconvinced  that  it  is  only  through  nationalisation 
that  remedies  can  be  introduced  or  enforced.  We  certainly 
are  not  convinced  that  the  cost  of  coal  to  industry  or  to  the 
millions  of  rationed  coal  consumers  is  likely  to  be  reduced 
so  long  as  Labour  can  secure  whatever  wage  it  pleases  to 
ask,  or  can  reduce  its  output  as  the  mood  inclines  it.  If 
experience  of  nationalisation  in  other  departments  had 
proved  that  the  cost  of  a  commodity  or  a  service  had  been  re- 
duced, or  that  the  efficiency  of  service  gi  ven  had  been  improved. 
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because  the  hand  of  private  control  and  enterprise  had  been 
removed,  objections  to  national  ownership  and  operation 
might  be  lessened,  hut  without  anticipating  in  any  way  the 
result  of  this  inquiry,  we  may  say  that  there  is  little  hope 
of  securing  cheaper  coal  and  higher  efficiency  of  equipment 
and  working  of  our  collieries,  by  dispensing  with  the 
existing  ownership  and  substituting  State-ownership.  As 
witness  after  witness  has  appeared,  it  has  been  obvious  that 
the  public  have  good  reason  to  fear  that  both  they  as  private 
consumers,  and  the  fuel-using  industries  in  which  they 
gain  their  livelihood,  will  have  to  pay  more  even  beyond 
the  present  prohibitive  price  per  ton,  if  all  sorts  of  burdeus 
are  to  be  added  in  the  interests  of  already  well-paid  labour,  and 
if  the  profits  of  coal- owners  and  middlemen  are  not  fairly 
controlled.  We  should  have  supposed  that  few  things  were 
more  important  in  the  present  critical  industrial  situation 
than  that  fuel  should  be  plentiful  and  cheap  for  industry,  and 
that  the  expenses  of  the  householder — for  whom  the  cost  of 
living  remains  unconscionably  high — should  be  reduced. 
Diatribes  against  any  class  of  men,  especially  in  these  days, 
are  not  to  our  liking,  but  our  own  impression  is  that  there 
are  few  better  examples  of  the  rank  selfishness  of  organised 
labour  than  is  this  of  the  miners,  who,  unrationed,  can  burn 
as  much  coal  as  they  like,  while  the  private  and  industrial 
consumer,  and  the  public  power  and  lighting  services,  must 
be  rationed,  and  must  pay  through  the  nose  for  the  limited 
suppliee  which  they  are  privileged  to  receive.  What  does  it 
matter  to  the  miner  who  shivers,  as  long  as  he  and  his  can 
be  warm  through  the  winter  months  ?  Does  he  care  how 
other  industries  are  hampered  and  other  industrial  workers' 
interests  are  consequently  jeopardised,  so  long  as  the  coal- 
getter  works  less  and  receives  more  ?  Talk  about  the 
solidarity  of  the  human  race — the  interests  that  are  common 
to  us  all — do  not  the  best  interests  of  the  whole  nation 
during  the  coming  critical  days  lie  along  the  path  of 
industrial  prosperity  ?  How  can  the  machinery  of  economic 
life  run  smoothly  if  we  deliberately  put  all  this  grit  into  its 
parts  ?  In  our  opinion,  little  of  the  evidence  given  before  the 
Commission  has  been  of  such  immediate  importance  as  that 
of  Mr.  Walter  Leaf,  chairman  of  the  Committee, of  London 
Clearing  Bankers,  and  chairman  of  electricity  supply  com- 
panies. He  said  that  if  nationalisation  were  to  be  carried 
out,  the  two  essential  conditions  which  must  be  fulfilled,  if 
no  great  damage  wese  to  be  done  to  industry  in  general,  were 

(1)  that  there  should  be  a  reasonable  prospect  that  it  would 
result  at  least  in  not  less  efficient  production  than  at  present, 
ensuring  a  cost  to  other  industries  for  coal  at  least  as  low  as 
that  at  which  it  could  be  produced  under  private  ownership  ; 

(2)  that  existing  interests  should  be  purchased  by  the  State 
at  a  price  which  would  appear  equitable  in  the  view  of  the 
average  fair-minded  man.  Any  confiscation  of  any  interests 
without  fair  compensation  would  be  a  shock  to  public  con- 
fidence, which  would  absolutely  paraly>se  all  industrial  enter- 
prise. Mr.  Leaf  expressed  the  views  of  the  City  when  he 
said  that  the  export  of  coal  should  as  soon  as  possible  be 
raised  to  the  highest  possible  level.  In  order  to  resume  our 
international  trade  it  was  absolutely  essential  that  the 
exchanges  should  be  put  on  a  proper  basis,  and 
this  could  only  be  done  by  exporting.  Coal,  he  said, 
was  at  once  among  the  greatest  of  our  exports  and  the  one 
which  could  at  once  be  exported  without  delays  arising  from 
the  adaptation  of  war  machinery.  "  It  is  to  this  article  of 
commerce  that  we  mainly  look  at  the  moment  to  restore 
the  foreign  exchange  to  parity.  Until  this  is  done,  our 
manufacturers  must  be  at  a  great  disadvantage  wherever 
they  have  to  import  their  raw  material."  We  wonder 
whether  the  miners  or  their  spokesmen  have  ever  given 
thought  to  the  part  that  they  may  play  in  restoring  the 
foreign  exchanges,  than  which  there  are  few  more  serious 
problems  at  the  moment.  From  the  statement  made  by 
Sir  Auckland  Geddes  concerning  the  necessity  for  restricting 
our  coal  export  by  many  millions  of  tons  per  annum  owing 
to  the  miners'  decreased  output  in  the  early  months  of  this 
year,  it  is  not  possible  to  give  Mr.  Leaf  and  the  City 
authorities  much  satisfaction.  The  possible  further  increase 
in  the  cost  per  ton  of  coal  used  by  industry  is  also  most 
disquieting.  Industry,  as  time  goes  on,  will  depend  more 
and  more  upon  electricity,  either  under  the  ^lovernment 
Commissioners  or  the  hydro-electric  developments  which 
are  projected,  and  possibly  the  oil  discovery  may  have  a 


considerable  influence.  Further,  the  householder  will  with 
greater  expedition  adopt  electricity  for  heating  and  other 
domestic  purposes.  These  things  are  all  to  the  good,  or 
will  be,  in  the  long  run.  But  at  this  moment  the  inter- 
national position  requires  from  the  miner  the  best  work 
that  he  can  do,  and  general  industry  requires  a  bigger 
output  from  him  at  a  reasonable  figure  to  assist  in  the 
return  of  men  and  women  to  employment.  Would  that 
some  voice  from  Heaven  would  make  it  plain  that  the 
interests  of  all  of  us  are  so  delicately  interwoven  that  at 
such  a  juncture  as  this,  when  foreign  traders  are  so  alert  to 
profit  by  our  disadvantages,  no  one  section  can  selfishly 
press  extravagant  claims  upon  the  rest,  or  unreasonably 
limit  its  own  productivity,  without  the  whole  community 
suffering. 


The  Industrial 
League. 


Ox  Tuesday,  last  week,  with  our 
(■(O/freres  of  the  Technical  Press,  we  had 
the  pleasure  of  hearing  from  the  Eight 
Hon.  (j.  H.  Roberts,  M.P.,  president  of  the  Industrial 
League,  and  Mr.  H.  E.  Blain,  vice-president,  interesting 
particulars  regarding  the  objects  of  the  League  and  the 
methods  by  which  it  aims  to  promote  harmonious  co-opera- 
tion between  employers  and  employed.  We  were,  of  course, 
already  familiar  with  the  tenets  of  the  League,  which  has 
been  admirably  described  by  the  Right  Hon.  .1.  R.  Clynes — 
himself,  like  Mr.  Roberts,  a  Labour  leader — as  "  an 
instrument  for  widening  toleration,  and  for  effecting  a  more 
complete  understanding  of  recurring  difference  and  rival 
interests "  ;  and  we  wish  to  bring  it  mor«  prominently 
before  our  readers,  as  an  Institution  which  merits  their 
whole-hearted  approval  and  support.  It  was  established  in 
1915  by  a  few  men  of  imagination  and  foresight,  to  deal 
with  some  of  the  problems  that  were  expected  to  arise 
out  of  the  war ;  its  unique  advantage  is  that  it  em- 
braces both  parties  in  the  industrial  world,  and  brings 
them  together  in  friendly  discussion,  striving  at  the  same 
time  to  elevate  the  status  of  the  worker  and  "  make  his  life 
worth  living,"  and  to  promote  the  public  welfare  by 
instilling  the  doctrine  of  increased  production,  without 
which  nothing  of  permanent  value  can  be  accomplished. 
The  League  is  out  to  educate  both  employers  and  employed, 
and  to  dispel  the  fog  of  distrust  which  in  the  past  has  kept 
them  apart.  It  is  about  to  initiate  a  vigorous  campaign 
throughout  the  country,  and  is  convening  a  three-day 
Conference  in  August  for  thorough  discussion  of  the  great 
questions  with  which  it  is  concerned.  The  League  has 
high  ideals,  and  is  led  by  men  of.  action  :  its  aims  are 
wholly  commendable  from  every  point  of  view,  and  we, 
earnestly  exhort  our  readers  to  join  it  and  support  it  in 
every  possible  way. 


The  Price  of 

Electrical 

Energy. 


On  October  5th,  1917,  and  again  on 
.Inly  26th,  1918,  we  published  lists 
showing  the  advances  that  had  been  made 
in  the  charges  for  electrical  energy  at  a 
large  number  of  towns  in  this  country,  to  meet  the  increasing 
cost  of  production  due  to  war  conditions.  The  subject  is 
one  of  considerable  interest  to  central-station  inanagers, 
who,  with  rare  exceptions,  have  been  compelled  from  time  to 
time  to  revise  their  tariffs,  and  naturally  desire  to  know 
what  their  confrere.*  are  doing  in  the  matter. 

This  year,  at  the  request  of  the  Municipal  Electrical 
Association,  we  have  extended  the  investigation  to  cover  the 
various  tariffs  more  fully,  giving  both  pre-war  and  present 
prices,  and  including  the  cost  of  coal  ;  in  consequence  of 
this,  the  data  have  become  too  unwieldy  to  be  conveniently 
handled  in  our  columns,  and  therefore  we  are  producing 
them  in  the  form  of  a  Table,  issued  separately  from  the 
journal.  Complimentary  copies  of  the  Table  are  being 
forwarded  to  the  engineers  to  whom  we  are  indebted  for  the 
particulars,  and  to  whom  we  tender  our  thanks  for  their 
kind  assistance.  Additional  copies  can  be  obtained  from 
our  Publishing  Department,  as  advertised  elsewhere  in 
this  issue. 
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METHODS  OF  PREVENTING  THE  TRANSMISSION  OF  VIBRATIONS  IN  BUILDINGS. 


B>    A.     B.     EASON,    M.A.,     A.M.I. E.E. 


This  article  disctisscs  various  tjpes  of  isolators  which  can 
he  placed  between  vibrating  machinery  and  the  floors  of 
buildings,  and  the  effect  of  altering  the  intensity  of 
pressure  in  the  isolating  supports,  due  to  altering  their 
dimensions. 

(.4)  Isohi/ois  for  Ridiirituj  Vibrations:  Anti-l'ilira/ors. 
— Consider  the  use  of  isolating  devices  from  a  theoretical 
point  of  view.  It  is  well  known  that  in  laboratories, 
delicate  instruments — such  as  very  sensitive  mirror  galvano- 
meters—are hung  on  rubber  or  spring  suspensions,  so  that 
the  vibrations  of  the  walls  of  the  building  may  not  affect 
the  instrument.  In  general,  the  more  flexible  and  ehistic 
the  suspension — and  as  a  result  the  slower  the  natural 
period  of  oscillation  of  the  instrument — the  less  will  be  the 


Fig.  L 

effect  of  external  vibrations  on  the  instrument.  The 
converse  of  this  is  true  ;  if  the  source  of  vibration  is  the 
instrument,  the  effect  produced  on  outside  bodies  will  be 
reduced  if  the  connecting  links,  suspensions,  or  supports  are 
made  more  elastic. 

Notice  how  this  principle  is  made  use  of  in  various  forms 
of  isolators.  Fig.  1  shows  a  motor-generator  resting  on  six 
pads  of  some  composition  such  as  rubber,  cork,  or  mascolite. 
Such  forms  of  support  are  relatively  very  inelastic.  Fig.  2 
shows  Prache's  isolator  ;  four  or  six  of  these  units  would 
be  required  for  a  machine  of  moderate  size.  It  will  be 
seen  that  the  holding-down  bolt  is  not  in  direct  contact 
with  the  iron  support  at  any  point.  The  elasticity  of  the 
supptirt  can  be  varied  by  screwing  up  the  bolt  a,  and  the 
side  bolts  i:.  Fig.  S  shows  the  type  of  support  made  to 
Fntz  Gerb's  Patent  11,892,  of  1910,  and  2.5,436,  of  1912. 
by  the  Anti-Yibration  and  Noise  Co.  W.  Christie  &  Grey. 
Ltd.,  now  supply  these  with  slightly  different  adjustments, 
though  the  principle  is  the  same. 


A  and  B  arc  cork,  felt  or  nihbor. 

Fu,.  2.— PftACHU's  Isolator.      Fig.  3.— Gerb's  Anti-Vikrator. 

By  tightening  screws  n  the  load  per  unit  area  on  the 
elastic  ^compounds  a  and  b  can  be  increased  :  the  damping 
due  to  friction  between  a  and  b  and  the  ironwork  is  then 
increa-sed.  Thus  the  elasticity  and  the  damping  factor  are 
niade  independent  of  the  load  on  the  support  due  to  the 
weight  of  the  machine. 

Fig.  i  shows  an  elastic  support  made  of  iron  :  the  machine 
rests  on  the  ends  of  bar  a,  which  behaves  partly  as  a  canti- 
lever :  this  bar  rests  on  beams  b,  of  flat  iron.  JBoth  a  and  b 
an;  plastic,  and  the  result  of  the  combination  is  to  prewnt 
'he  vibration  from  reaching  the  brick  pier.     Fig.  5  shows 


a  similar  type  of  support,  only  more  elaboratt^  ;  the  rubber 
pads  A  by  themselves  were  not  sufficient  to  prevent  the 
relatively  severe  vibrations  of  the  machine  from  reaching 
the  bed.  Hy  placing  them  on  the  ends  of  the  cantilevers  m, 
and  putting  pads  c  as  the  fulcra  under  the  cantilevers 
transmission  was  prevented.  The  girder  cantilever  b  simply 
acts  as  a  spring  suspension.  The  trans\-erse  wood  beams 
under  pads  .\  were  placed  on  the  I  beam  as  a  flat  support  for 
the  rubber  pad,  which  was  larger  than  the  I  beam.  Tlir 
wood  itself  had  practically  no  elasticity.  The  longitudinal 
wood  beam  was  only  used  to  distribute  the  pressure  over 
the  pier.  The  tests  made  on  this  form  of  support  are 
reported  in  the  Pvi^l  Office  Electrical  Engineers'  Journal. 
Vol.  12,  page  3.'>,  April,  1919. 

The  use  of  sand,  gravel,  lead,  and  felt  as  isolators*  is 
not  satisfactory,  though  doubtless  in  one  or  two  instances 
such  types  have  -cured  troublesome  vibrations  :  but  the 
originating  vibrations  in  such  cases  must  have  been  of  little 
magnitude. 

Bousquet  {Lii  Nature,  page  296,  1918)  was  able  to  pre- 
vent the  vibrations  due  to  street  traffic  from  reaching  large 
buildings  by  placing  a  layer  of  cork  and  resin,  1  metre 
deep,  i  metre  wide,  between  the  footpath  and  the  building. 

In  Berlin  the  underground  railway  is  separated  from  the 
ground  bv  lavers  of  gravel.  (Natvni'isseu.Yol.  5, page  97, 
1917).  'Hail  [Eler.  World,  Vol.  60.  page  I'OO,  1912) 
agrees  that  sharp  broken  rock,  or  asbestos  and  leather,  are 
valuable  as  isolators  under  heavy  machinery,  but  suggests 
that   sand    is   useless.      Berger   (Gesiindheits    Ingr.,   Vol. 
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36,  page  433,  1915)  mentions  that  steel  shavings 
form  a  useful  isolator  on  account  of  their  strength  and 
elasticity  ;  the  vibrations  are  damped  by  friction  and  heat 
up  the  steel.  Hoffmann  states  that  placing  spring  beams 
under  a  1,200-K'w.  a.c.  transformer  prevented  the  trans- 
mission of  objectionable  vibration,  whereas  placing  layers 
of  felt,  cork,  and  rubber  under  the  machine  had  been 
ineffective. 

It  is  impossible  to  state  which  is  the  best  isolator,  but  to 
get  the  best  isolating  result  quickly  one  should  have  a  form 
of  support  which  is  adjustable  as  to  elasticity,  and  also,  if 
possible,  adjustable  as  to  damping. 

fj5)  Effect  of  Elasliciti/  of  tlie  Supimrt.—^a  shall  now 
discuss  the  effect  of  the  loading  of  the  support,  or  of 
altering  the  intensity  of  pressure  in  the  isolator.  In  the 
supports  shown  in  figs.  2  and  3  the  pressure  is  easily  alter- 
able by  screw  adjustments.  In  the  I  beam  support,  shown 
in  fig.  5,  the  adjustment  is  made  by  altering  the  position  of 
the  fulcra  b.  Few  writers  say  anything  about  the  best  size 
or  thickness  of  isolator,  or  the  best  dimensions  of  the  rubber, 
cork,  or  mascolite  pads  to  use.  For  instance,  let  a  machine 
weigh  2,304  lb.,  and  be  placed  on  four  rubber  pads  ;  will  it 
be  best  to  have  pads  2,  3,  4,  8  in.  sq.,  with  intensity  of 
pressure,  p  =   144,  64,    36,  or    9    Ib./in.- .'      Obviously, 

■  Davies  :|Elec.  Kev.,  Vol.  72,  page  505,  1915. 
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p  should  be  less  than  the  crushinij  load  of  the  material ; 
but,  apart  from  that,  what  load  is  suitable  ?  The 
conditions  of  the  problem  are  these :  —  A  body  of 
mass  -M  is  connected  by  an  elastic  support  to 
the  foundations  w ;  the  foundations  have  a  natural 
period  of  oscillation  (frequency,  //',  say)  ;  the  mass 
M  oscillatin<;  on  the  elastic  support  has  a  frequency,,?;.  The 
frequency  of  vibration  of  the  motor-tconerator  which  will 
cause  resonant  vibrations  in  the  system  is  ordinarily  neither 
n  nor  n'.  The  problem  to  be  solved  is  to  make  a  support 
of  such  characteristics  that  this  resonant  frequency  is  not 
near  the  frequency  of  vibration,  /',  in  the  machine,  which 
depends  on  its  speed.  This  assumes  that  -the  machine  is 
a  fixed-speed  machine.  To  alter  the  frequency  n  of  mass  ii 
on  the  support,  one  alters  the  elasticity  of  the  support, 
which  can  be  done  simply  by  alterins?  the  dimensions  of  the 
support.  Suppose  that  the  vibration  from  a  machine  has 
been  prevented  from  travellinc;  to  the  floor  by  placing  cork 
pads  (1  in.  square  under  it,  both  4-in.  and  8-in.  square  pads 
would  probably  be  less-effective  isolators.     It  is  probable 


various  motor  speeds.  The  types  of  isolator  used  were  : — 
Pressed  felt,  9-3  and  21  mm.  thick;  5  mm.  rubber;  11 
and  22  mm.  mascolite  ;  '.)•?.,  15,  20,  and  40  mm.  com- 
pressed cork. 

Ott^mijein  {Elektroleiii.  Ztnt.,\o\.  32,  page  410,  1917) 
made  somewhat  similar  tests,  and  came  to  the  same 
conclusions.  He  found  light  porous  cork  was  a  satisfactory 
isolator,  but  did  not  recommend  its  use  generally,  as  it  loses 
its  elasticity  readily. 

In  all  these  tests,  the  elasticity  of  the  supports  plays  a 
decisive  part.  Malmborg  {Ann.  der  Plujs.,  Vol.  44, 
p.  337,  r.)14)has  investigated  this  property  of  elasticity, 
and  the  damping  properties  of  the  following  isolating 
materials  : — ( 1)  Thick  soft  felt  as  used  for  packing  saddles, 
known  as  •'  horse  felt  "  ;  (2)  hard  felt  used  for  the  soles  of 
shoes;  (3)  rubber;  (4)  natural  cork:  (5)  "  suberit"  ; 
((5)  "  Gewebebau  platte,"  which  probably  is  the  same  as 
mascolite  :  (7)  steel  shavings  Q-l  mm.  thick,  of  density 
0-42  gm.  cm.' ;  (8)  felt  and  lead  ;  (9)  felt  impregnated 
with  various  viscous    liquids,   water,   paraffin    oil,    resin. 


that  a  reduction  in  the  size  of  pads  will  usually  be  more 
effective  in  stopping  the  transmission  of  vibrat'ion  than  an 
increase  in  their  area.  When  one  is  experimenting  with 
various  types  of  support,  one  is  really  altering  the  frequency 
n  of  the  machine  on  its  support.  The  effect  upon  the  ampli- 
tude of  the  floor  vibrations  is  similar  to  that  shown  in  fig.  G. 
This  shows  amplitude  plotted  against  motor  speed  with  a 
fixed  type  of  support.  Curve  a  was  obtained  with  the 
motor  direct  on  the  floor  ;  curve  b  was  obtained  with  a  pad 
of  mascolite  1 1  mm.  thick  interposed  between  the  floor  and 
the  motor.  Exactly  the  same  types  of  curve  would  be 
obtained  if  tlie  motor  speed  was  kept  constant  and  different 
types  of  support  were  tested.  But  the  different  types  of 
support  cannot  so  easily  be  representeil,  as  abscissa',  as  they 
vary  in  material,  size,  and  shape.     The  curves  in  fig.  Ci  are 
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taken  from  Berger's  report  (Gesundhnts  Tngr.,  Vol.  36, 
p.  433,  1913),  from  which  the  following  conclusions  may 
be  drawn  : — The  maximum  amplitude  of  vibration  of  tlie 
tiooi'  was  reduced  when  isolators  were  used.  (2)  The 
amplitude  at  any  particular  motor  speed  might  be  less  with 
no  isolator  than  with  one.  (3)  In  these  tests  the  smallest 
amplitude  obtainable  was  0"02  mm. :  this  occurred  with 
the  motor  running  at  2,000  r.p.m.,  and  placed  directly  on 
the  floor.  (4)  The  minima  obtainable  with  isolators  was 
0"03  mm.,  and  was  practically  the  same,  no  matter  which 
form  of  isolator  was  in  use.     This  minimum  occurred  at 


Fig.  7  shows  how  the  damping  factor  is  improved  vas  the 
intensity  of  pressure  in  the  isolating  material  is  increased, 
confirming  the  advantage  of  reducing  the  ai-ea  of  the  isolator. 
Malmborg  concludes  that  the  common  isolators,  cork, 
felt,  &c.,  are  relatively  poor  dampers  :  whereas  the 
immersion  of  felt  in  a  solution  of  paraffin  and  resin 
improved  the  damping  immensely  :  the  difficulty  in 
practice  lies  in  keeping  the  solution  viscous  ;  it  tends  to 
harden  in  the  atmosphere. ' 

The  general  conclusions  as  to  the  best  isolators  are  : — 

1.  The  supports  should  be  made  as  elastic  as  possible. 

2.  When  different  materials  are  being  used  for  the 
supports,  the  hard  materials,  such-  as  u-on,  should  be  placed 
next  the  soft  ones,  such  as  felt  and  cork. 

3.  Layers  of  widely-different  materials  are  useful. 

4.  A  mere  increase  of  area  or  thickness  may  be  dis- 
advantageous ;  the  increase  of  intensity  of  pressure  In  the 
isolator  is  often  advantageous. 


Water-power  in  Sweden.— The  three  principal  hydro- 
electric power  stations  belongiug  to  tlie  Govei-nment,  TroH- 
hiitten,  Alvkarleby,  and  Porjus,  have  been  extended  and  now 
contain  plant  capable  ol  an  output  of  153,500  KW.  The  energy 
.supplied  during  the  past  year  aomount-ed  to  692,000,000  kw.- 
hours.  The  ITemsjo  Power  Co.,  Ltd.,  has  increased  its  power 
installation  from  3,400  KW.  in  1911,  to  7,S60  kw.  in  191b,  and 
equipped  68  mUes  of  H.T.  transmission  lines  complete  with  all 
necessary  transformers  and  i>.t.  local  Lines.  The  output  for 
the  present  year  was  35,000,000  ew.  The  total  income  of 
the  company  during  the  year  1917-lS  was  i'77,oOO,  the 
average  charge  being  0.533d.  per  kw-hour.  The  actual  charge 
depends  upon  the  distance  of  transmission  and  the  quantity 
taken.  The  present  annual  income  per  KW.  is  £9  17s.  6d. 
The  power  factor  is  48.7.  The  Traffic  Company  Grangesberg- 
(_)xfliisund  hais  supplied  the  power  used  on  the  GiiUivare  Rail- 
way.  where  the  section  Ku'una-Nathavaara.  has  been  elec- 
(witied.  The  company's  power  station  in  Kiruna  has  dis- 
iributed  9,700,000  KW.-hom's  to  the  railway  line,  but  almost 
the  whole  of  this  power  has  been  received  from  the  Govern- 
ment power  station  at  Porjus.  The  output  from  the  com- 
pany's own  stations  has  been  65,300,000  KW.-hours,  and 
auxiliai-y  steam  plant  for  7,000  kw.  is  being  erected.  The 
Gallivara  Ore  mountain  is  supplied  from  the  Porjus  power 
station,  10,800,000  KW.-hom-s  having  been  transmitted  during 
the  past  year.  The  present  high  coal  prices  are  favourable 
for  the  extension  of  hydroelectric  power  works,  and  the 
capital  invested  in  such  undertakings  has  dm-ing  the  last 
year  increased  from  £2,200,000  to  £11,100,000,  in  spite  of  the 
many  difficulties  caused  by  the  war.  Large  areas  of  land 
are  being  cultivated  by  electric  power  and  many  new  chemical 
and  industrial  factories  are  being  erected,  which,  as  the 
railways  become  electrified,  will  all  require  laage  quantities 
of  electrical  energy.— Tchnish  Tidskrift. 
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THE     ELECTRICITY    SUPPLY     BILL. 


The  Bill  has  now  been  long  enough  before  the  public  to 
enable  those  more  directly  concerned  in  its  provisions  to 
form  opinions  as  to  its  bearing  upon  their  interests,  and 
naturally  very  varied  and  conflicting  pronouncements  arc 
appearing  in  the  I'ress  and  in  the  minutes  of  Committees 
and  company  reports.  Apart  from  the  ebullitions  of  ex- 
tremists on  either  side,  which  are  usually  based  upon  super- 
ficial impressions  as  to  substance  or  obvious  distortions  of 
fact,  the  discussion  centres  mainly  round  the  financial  pro- 
visions of  the  Bill,  and  it  apjiears  to  be  certain  that  these 
will  require  considerable  modification  before  the  measure 
receives  the  Royal  Assent,  for  the  close  examination  to 
which  they  have  been  sulijected  has  revealed"  a  number  of 
defects  of  material  importance. 

The  companies'  point  of  view  has  been  ably  expressed  by 
Mr.  P.  1).  Tuckett,  chairman  of  the  Urban  Electric  Supply 
Co.,  and  of  the  Jletropolitan  Electric  Supply  Co.,  on  behalf 
of  the  smaller  undertakings,  and  by  Mr.  J.  B.  Braithwaite, 
chairman  of  three  of  the  Jjondon  supply  companies,  on 
behalf  of  the  larger.  "Whilst  approving  of  the  objects  of 
the  Bill,  Mr.  Tuckett  opposes  public  ownership  and  opera- 
tion by  District  Boards  :  he  welcomes  the  appointment  of  a 
Board  of  Commissioners,  but  would  have  them  confine  their 
activities  to  advisory  functions  and  to  those  of  an  impartial 
expert  tribunal.  He  deprecates  the  pursuit  of  vague  ideals, 
which  undoubtedly  has  wrought  immense  mischief  in  the 
past,  and  points  out  that  the  erection  of  super-stations  under 
State  control  is  not  necessarily  a  short  cut  to  cheap  elec- 
tricity supply.  What  he  defines  as  the  outstanding 
needs  of  the  industry  are  freedom  from  harassing  restrictions 
and  political  interference,  and  a  fair  field  for  enterprise,  and 
he  fears  that  the  Bill  whilst  removing  the  existing 
restrictions  will  open  the  door  to  political  interference  in  an 
aggravated  form.  But  it  is  the  question  of  compulsory 
purchase  which  chiefly  alarms  both  these  gentlemen,  on  the 
ground  that  the  terms  outlined  in  the  Bill  constitute  a  grave 
injustice  to  shareholders.  Not  only  will  their  under- 
takings be  deprived  of  the  most  valuable  years  of  their 
concessions,  and  their  property  be  severed  in  halves,  with- 
out compensation,  but  also  the  purchase  price  of  the  plant 
will  take  account  of  depreciation  and  not  of  appreciation, 
contrary  to  the  terms  prescribed  under  the  Electric 
Lighting  Act  of  188H,  which  provided  for  the  payment  of 
the  "fair  market  value  at  the  time  of  the  purchase." 
Moreover,  in  the  case  of  many  small  undertakings,  the 
possibility  of  purchase  by  the  local  authority  was  very 
remote,  whereas  the  District  Boards  will  be  in  a  much 
better  position  to  purchase  them,  and  the  cost  of  manage- 
ment, thrown  entirely  upon  the  distributing  side  of  the 
undertaking,  will  constitute  a  relaoively  heavier  burdeu. 
Both  objectors  stigmatise  the  new  proposals  as  a  distinct 
breach  of  the  Parliamentary  bargain  which  was  made  in  188s, 
aud  under  which  most  of  the  capital  has  been  subscribed. 

These,  we  agree,  are  not  unreasonable  arguments  ;  but  it 
seems  to  us  that  they  take  too  little  account  of  the  safe- 
guards provided  in  the  Bill,  and  exhibit  an  unwarranted 
distrust  of  the  discretion  and  fairness  of  the  Commissioners. 
It  is  expressly  stated  in  the  Bill  that  in  the  event  of  dis- 
agreement as  to  the  justice  of  the  purchase  price,  the  matter 
shall  be  referred  to  arbitration  ;  the  wording  of  this  proviso 
and  of  the  purchase  clauses  generally  should  be  widened,  so 
as  to  cover  other  points  in  addition  to  the  cost  and  depre- 
ciation of  the  generating  station  alone,  which  cannot  be 
regarded  as  separate  and  distinct  from  the  rest  of  the  unde» 
taking.  As  regards  goodwill,  however,  it  is  not  so  clear 
that  the  position  of  the  companies  is  adversely  affected,  for 
goodwill  is  associated  with  distribution,  and  if,  as  is  fore- 
shadowed, the  distributors  remain  in  possession,  they  will 
retain  the  goodwill.  In  this  connection,  there  is  certainly 
justification  for  complaint  if  the  District  Boards,  as  Mr. 
Tuckett  suggests,  are  able  to  come  into  the  distributing 
area  and  supply  electricity  for  lighting  the  streets,  railway 
stations,  Ac,  and  this  point  ought"  to  be  satisfactorily 
settled  by  amendment  of  the  Bill.''  As  regards  the  powers 
of  the  Commissioners  to  amend  or  revoke  existing  Pro- 
visional Orders,  we  may  point  out  that  this  can  only  be 


done  by  "  Special  Orders,"  which  have  to  be  reviewed  by 
the  Board  of  Trade,  and,  if  opposed,  to  be  made  the  subject 
of  local  inquiry  :  they  have  also  to  be  laid  before  Parliament 
before  they  can  be  put  in  force.  It  should  not,  however, 
be  within  the  power  of  the  I'oard  of  Trade  arbitrarily  to 
curtail  powers  granted  by  Parliament  without  due  com- 
pensation, and  here  also  there  is  room  for  amendment. 

On  the  municipal  side  of  the  debate,  the  Hammersmith 
Borough  Council  demands  that  public  representation  shall 
be  a.ssured  predominance  on  the  Disti'ict  Boards,  and  tliat 
the  Boards  shall  be  allowed  to  elect  their  own  chairmen  : 
objection  is  taken  to  the  special  representation  of 
Labour  as  an  invidious  distinction.  "While  the  companies 
declaim  against  the  injustice  of  the  purchase  terms,  the 
Councils  demand  that  their  stations  shall  be  purchased  on 
the  same  basis  as  those  in  private  ownership !  The 
Hammersmith  Council  also  objects  to  the  lack  of  a  right 
of  appeal  from  the  decisions  of  the  Commissioners,  and 
emphasises  the  "  danger "  that  a  company  may  be 
established  to  carry  on  a  one-time  municipal  enterprise, 
with  the  advantage  of  starting  with  a  very  low  capital — the 
outstanding  debt.  While  we  think  that  provision  should 
be  made  for  appeal  or  arbitration  on  any  point  which  may 
inv<ilve  a  question  of  financial  equity,  we  do  not  believe 
that  there  is  the  slightest  risk  of  any  company  manipulation 
on  the  part  of  the  Commissioners  which  would  be  detrimental 
to  the  public  interest. 

There  is  one  point  which  frequently  crops  up,  and  which 
we  think  is  regarded  in  a  wrong  light.  It  is  alleged  that 
plant  and  mains  will  cost  at  least  twice  as  much  as  before 
the  war,  and  that,  therefore,  the  business  of  electricity  supply 
will  be  heavily  handicapped.  In  one  sense  this  is  strictly 
true  ;  but  actually  it  is  of  no  importance.  All  other  costs 
have  gone  up  in  a  like  ratio,  and  the  situation  of  electrical 
undertakings  is  relatively  unchanged  ;  the  fact  is  that  the 
nominal  value  of  the  currency  has  fallen,  but  the  relative 
values  of  commodities  such  as  electricity  and  gas  are  much 
the  same  as  before.  As  a  matter  of  fact,  the  selling 
price  of  electrical  energy  has  not  increased  so  much  as 
that  of  other  commodities,  owing  to  the  larger  proportion 
of  the  cost  of  electrical  energy  which  is  represented  by 
capital  charges  ;  in  effect,  those  capital  charges  have  been 
lialreil  by  the  change  in  the  value  of  currency,  and  that 
is  the  main  reason  why  the  cost  of  electricity  has  not  been 
doubled. 

At  a  private  gathering  last  week,  Mr.  Philip  Dawson 
reviewed  the  position  mainly  from  the  technical  point  of 
view,  severely  criticising  the  idea  which  has  found  favour 
amongst  the  public  that  the  Bill  will  enable  the  cost  of 
electrical  energy  to  he  greatly  reduced — a  view  which  every 
electrical  engineer  knows  to  be  entirely  fallacious.  He 
showed  that  with  a  load  factor  of  50  per  cent,  the  minimum 
cost  of  the  KW.-hour  sent  out  from  the  super-station  at 
high  pressure  would  be  slightly  below  ^d.,  and  pointed  out 
that  ■before  the  war  the  cost  of  electrical  energy  in  this 
country  compared  very  favourably  with  foreign  tariff's  : 
he  deprecated  the  suggestion  that  the  super-station  would 
be  a  remedy  for  all  evils,  though  he  admitted  that  there 
was  room  for  an  immense  expansion  of  electricity  supply.  , 
Stress  was  laid  on  the  point  which  we  have  emphasised  on 
previous  occasions — that  it  was  useless  to  erect  big  power 
stations  without,  at  the  same  time,  taking  steps  to  secure 
adequate  outlets  for  their  product.  In  many  respects,  how- 
ever, Mr.  Dawson  in  the  course  of  his  speech  modified  his  re- 
marks materially,  and,  in  fact,  advocated  many  of  the  objects. 
towards  which  the  Bill  is  expressly  directed,  such  as  the 
co-ordination  and  amalgamation  of  existing  undertakings, 
the  supply  of  electricity  to  railways  from  stations  carrying 
on  general  supply.  State  assistance  on  commercial  lines,  the 
removal  of  hampering  restrictions,  &c.  ;  and  his  address, 
whilst  admirably  summarising  the  position  and  correcting 
erroneous  ideas  that  the  general  public  may  have  formed, 
contains  little  to  edify  the  technical  man. 

In  our  issue  of  May  2  3rd  we  abstracted  at  considerable 
length  Mr.  Highfield's  paper  before  the  Royal  Society  of 
Arts  ;  the  author  dealt  with  the  subject  in  detail,  and,  like 
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Mr.  Dawson,  pointed  out  the  pressing  necessity  of  the 
removal  of  the  present  uncertainty,  in  order  to  enable 
urgently  needed  extensions  to  be  carried  out.  For  this 
purpose  he  pressed  for  the  immediate  appointment  of  the 
Electricity  Commissioners,  leaving  the  creation  of  District 
Boards  and  the  purchase  of  stations  and  mains  to  follow  in 
due  course  when  the  more  urgent  considerations  had  been 
disposed  of. 

ITa  be  continued.) 


Mr.  BRArrHWATTE's  Views. 

In  a.  letter  to  the  Financial  Times,  Mr.  J.  B.  Braithwaite 
said  that  as  uhau-man  ot  thiee  oi  ttie  electricity  companies 
supplymg  l^ondou,  he  thougnt  it  well  that  the  pubhc  should 
realise  that  the  iJectricity  mil  as  at  present  dratted  involved 
a,  serious  breach  ot  taith  with  the  investor.  W  hen  electncity 
supply  was  m  its  mlancy  and  Parliament  was  anxious  to 
encourage  private  capital  to  undertake  the  n»ky  work  of 
pioneering  the  new  industry,  the  Kleotric  Lighting  Act  of 
J.S8S  W'as  passed,  giving  the  companies  w-ho  received  pro- 
visional orders  under  it  a  i'2,  years'  tenuie.  This  extended 
tenm'e  was  given  because,  under  the  iiiectric  Lightmg  Act 
of  18b-2,  clause  27,  power  w-as  taken  to  purchase  the  under- 
taking within  six  months  after  the  expiration  of  a  period  of 
if  yeai^,  and  it  was  found  impossible  to  raise  the  necessary 
capital  on  these  conditions,  'the  pui-chase  of  the  imdertakmg 
by  the  local  authority  of  the  district  seiTed  was  provided  for, 
the  terms  of  puichase  bemg  such,  first,  that  where  a  part 
only  of  the  undertaking  was  purchased,  as  proposed  under  the 
Electricity  Bdi  now  oeiore  rarhameut,  loss  occasioned  by 
severance  was  to  be  paid;  secomiiy,  that  the  pui'chase  price 
was  to  be  the  fair  market  value  at  the  time  of  the  puixhase. 

The  Act  as  drafted  constituted  a  three-fold  breach  of  the 
Parliamentary  bargain  under  which  the  capital  of  electrical 
supply  undertakmgs  thioughout  the  country  had  been  sub- 
scribed :  (1)  In  providing  for  the  purchase  of  the  generating 
station  apart  from  the  (iistribution  system  without  any  com- 
pensation for  severanoe.  (2)  In  providing  that  the  actual 
cost  of  the  generating  stations  less  depreciation  should  be 
the  pmx-hase  price  instead  of  theh  fair  market  value  at  the 
time  of  the  purchase.  (3)  By  anticipating  the  date  of  pur- 
chase provided  for  in  the  1888  Act  by  12  years  without  any 
compensation  for  the  same. 

He  could  not  believe  that  any  Government  would  allow 
each  a  gross  breach  of  faith  to  go  through.  Now  that  electric 
supply  was  well  understood  and  that  the  various  companies 
were  recei\'ing  some  retui'n  for  theh  early  outlay,  it  would 
be  grossly  unjust  to  deprive  them  without  compensation  of 
the  last  12  years  of  their  tenure,  which,  iu  the  ordinary 
course  of  events,  would  be  the  most  profitable.  There  was 
another  point  so  far  as  the  London  electricity  supply  com- 
panies were  concerned.  Under  the  Act  of  1908,  which  sub- 
stituted the  London  County  Council  for  the  individual 
borough  councils  as  the  purchasing  authority,  it  was  provided 
that  if  the  London  County  Cotmch  exercised  its  right  of 
purchase  in  1931  it  must  not  buy  one  company  and  leave 
another,  but,  if  it  purchased  at  all,  it  must  purchase  the 
undertakings  of  all  the  companies. 

Under  the  present  Electiicity  (Supply)  BiU  the  District 
Electricity  Board  w'as  not  even  bound  to  buy  all  the  generat- 
ing stations  and  transmission  lines  within  its  area;  a  company 
which  had  only  been  granted  by  ParUament  a  smaU  area  in 
which  to  supply  electricity,  and  consequently  had  a  small 
and  relatively  uneconomical  generating  station,  might  have 
its  district  invaded  and  its  business  taken  aw^ay  from  it  with- 
out receiving  any  compensation  whatever  even  on  the  partial 
and  inequitable  tei-ms  provided  in  the  BiU. 

Mr.  Tuckett's  Criticism. 

At  the  meeting  of  the  Urban  Electric  Supply  Co.,  Ltd.,  on 
May  'ilst,  the  chainnan,  Mi.  P.  D.  Tuckett,  after  a  general 
review  of  the  situation,  outlined  the  proposals  embodied  in 
the  Electricity  Supply  Bhl,  and  .said  that  so  far  as  it  was 
an  attempt  to  handle  the  problem  on  a  broad  and  compre- 
hensive basis,  they  would  all  agi-ee  that  it  proceeded  on  the 
right  lines,  for  no  one  questioned  the  importance  of  taking 
ah  possible  steps  to  encourage  the  development  of  a  cheap 
and  ample  supply  of  electricity,  for  which  there  was  still  an 
immense  field  open ;  but  in  providing  for  pubhc  ownership, 
and  still  more  for  operation  by  District  Boards,  he  feared  a 
grave  mistake  was  being  made. 

He  found  it  difficuh  to  beheve  that  five  supermen,  under 
the  control  of  a  Goveniment  department,  and  acting  through 
District  Boards  constituted  on  the  hues  proposed,  were  likely 
to  handle  the  complexities  of  so  technical  and  rapidly 
growing  a  business  half  as  successfully  as  those  who 
had  buDt  it  up  and  were  already  famihar  with  its  many 
needs  and  difficulties.  The  whole  industry  was  prepared  to 
welcome  the  api»intment  of  an  expert  Board  of  Commis- 
sioners for  co-ordinating  and  controlling  its  development, 
advising  Parliament  of  its  needs,  and  generally  promoting 
its  welfare  by  acting  as  an  informed  and  impartial  tribunal 
and  in  other  ways,  and  it  had  .so  foniially  expres.sc<l  itself. 
TTiat  he  conceived  to  be  the  proper  function  of  such  a  board, 
rather  than  to  undertake  the  dangerously  ambitious  experi- 
metnt  of  attempting  to  run  the  business. 

As  stated  in  an  admirable  pamphlet  of  Electrical  Develop- 
ment issued  by  the  Ministry  of  Reconstruction,  "  In  the  past 


ill-considered  legislation  based  on  vague  ideals  rather  thaai 
sure  knowledge,  has  done  much  to  hamper  electiical  de- 
velopment in  this  country." 

In  view  of  the  immensely  enlarged  importance  of  electricity 
at  the  present  time,  it  would  be  deplorable  if  they  weiys 
again  to  be  condemned  to  suffer  from  hasty  and  ill-considered 
legislation  based  on  vague  ideals  rather  than  sure  knowledge ; 
yet  that   w,^s  the  danger. 

The  outstanding  needs  of  the  industry  were : — 

Freedom  from  the  artificial  and  hampering  restrictions 
from  which  it  had  so  long  suffered,  and 

A  fan  field  for  its  enterprise  free  from  the  paralysing 
uncertainties  arising  from  pohtical  interference  and  liabhity 
to  purchase  on  uncertain  terms. 

Whilst  going  a  long  way  to  meet  the  first  of  these  require- 
ments, the  Bill  seemed  likely  to  rivet  the  shackles  of  pohtical 
interference  tighter  than  ever. 

With  extensions  of  plant  caUed  for  in  every  direction,  there 
was  urgent  need  for  a  settled  pohcy  and  renewed  confidence 
if  the  industry  was  to  go  forward  whole-heartedly  with  the 
difficult  task  which  lay  before  it,  for,  until  its  future  status 
was  determined  and  it  w'as  assured  of  fair  treatment,  it 
could  not  be  expected  to  incur  the  abnormally  heavy  expendi- 
ture which  current  prices  involved. 

With  regard  to  the  purchase  of  their  stations,  he  considered 
the  terms  suggested  as  oi^en  to  the  gravest  objection.  The 
standard  price  w-as  to  be  the  cost  price,  less  depreciation. 
They  were  to  stand  to  lose  w-here  there  had  been  deprecia- 
tion in  value  without  being  given  any  credit  for  appreciation 
in  value.  Moreover,  the  expenditure  which  was  to  be  taken 
into  account  in  detemnning  the  cost  price,  and  the  amount 
of  depreciation,  were  to  be  settled  by  the  Commissioners, 
■who  were  in  no  sense  an  impartial  tribunal,  since  they  had 
a  dhect  interest  in  acquiring  the  stations  as  cheaply  as  pos- 
sible. It  seemed  altogether  opposed  to  the  most  elementary 
principles  of  justice  that  the  Commissioners  should  act  aa 
judges  in  theh  own  cause,  and  yet  this  objectionable  feature 
recurred  ah  through  the  Bhl. 

Then,  again,  some  of  then-  undeitakings  were  not  pui-chase- 
able  for  many  years.  Unless  they  were  to  receive  compen- 
sation therefor,  why  should  they  be  deprived  of  their  stations 
now,  and  so  lose  the  right  to  the  benefit  of  the  increased 
economies  which  they  expected  to  derive  from  the  improved 
plant  which  they  would  have  erected  therein  during  the 
remainder   of   the  term? 

-Again,  many  of  their  undertakings  were  purchaseable  by  the 
local  authority  on  the  basis  of  capital  expenditure  plus  a 
percentage.  \Vhy  should  they  have  their  stations  taten  away 
on  any  less  favovLrable  basis'.' 

To  have  the  District  Boards  substituted  for  the  local  autho- 
rities as  purchasers  of  their  undertakings  was  a  serious  varia- 
tion of  the  bargain  on  which  they  undertook  the  risk  of 
embarking  on  the  business,  since  with  many  of  their  small 
tmdertakings  the  chance  of  the  local  authority  exercising  its 
power  of  purchase  was  comparatively  remote,  a  factor  which 
constituted  a  material  element  in  computing  the  risk. 

They  would  stiU  require  competent  technical  staffs,  even 
if  deprived  of  the  stations;  in  their  small  undertakings  how 
were  they  to  afford  them  for  distribution  alone'.'  And  how- 
was  it  supjKised  that  cheap  electricity  w'as  going  to  result 
from  a  duphcation  ot  stall',  the  distribution  being  run  by 
them  and  the  stations  by  the  District  Boards?  and  was  not 
the  divided  responsibihty  bound  to  lead  to  endless  confusion 
and   difficulty? 

The  District  Boards,  having  deprived  them  of  their  stations, 
were  to  be  allowed  to  supply  hghting''- authorities,  railways, 
tramways,  &c.  In  some  of  their  towns  the  pubhc  hghting 
represented  a  large  proportion  of  the  load,  and  without  it 
they  could  never  have  undeitaken  the  obligations  of  the 
concession.  They  derived  a  substantial  revenue  from  supply- 
ing the  Ught  and  power  in  railway  stations,  yards,  work- 
shops, &c.  In  other  towns  they  supplied  the  tramway  load. 
On  no  equitable  basis  was  it  ixissible  to  deprive  them  of  these 
loads   without  adequate   compensation. 

Seeing  that  then-  Pro%'isional  Orders  constituted  the 
Charters  under  w"hich  they  worked,  it  seemed  a  strong 
measure  to  suggest  that  they  might  be  revoked  at  the  w-ill 
and  pleasure  of  the  Commissioners  backed  by  the  Minister 
of  Ways  and  Communications. 

Probably  the  Bill  would  receive  considerable  modification 
during  its  passage  through  Parhament,  and  he  imagined  it 
was  more  than  likely  that  most  of  their  stations  would  fall 
within  the  category  of  those  which  the  District  Boards  might 
be  exempted   from  acquiring. 


EXPENDrrORE  UNDER  THE  BlLL. 

A  memorandum  has  been  issued  as  a  'V^Tiite  Paper  show- 
ing the  expenditure  likely  to  be  incurred  under  the  financial 
clauses  of  the  Electricity  (Supply)  Bill.  Dealing  with  revenue 
expenditure,  it  is  stated  that  the  whole  of  the  expen.ses  in 
connection  with  the'  administration  of  the  BiU  would  ulti- 
mately be  borne  by  the  District  Electricity  Boards  proposed 
to  be  set  up,  among  which  the  expenses  will  be  apjiortioned. 
During  the  first  five  years  after  the  passing  of  the  .Act  the 
expenses  wUl  be  paid  out  of  moneys  provided  by  Parliament, 
but  such  moneys  are  to  be  treated  as  advances  from  the 
Treasurv  and  are  to  be  repaid  with  interest..  It  is  diffi- 
cult accurately  to  forecast  this  annual  exi>enditure,  but 
the  salaries,  office  and  travelling  expenses  of  the  Elec- 
trixaty  Oommiasioners,  their  insx)ector3,  assistants,  and  staff 
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should  not  exceed  i£3o.OOO  per  annum.  I'nder  clause  3  the 
Commissioners,  with  the  approval  of  the  Board  of  Trade  (or 
the  Ministry  of  Ways  and  Commuuication.s),  may  cause 
necessiry  experiments  for  the  improvement  of  the  methods 
of  electricity  supply  to  be  made,  and  it  is  thought  that  the 
expenditure  on  this  account  will  not  exe«W  i'lO.tXIO  a  year. 
'Phis  money  will  be  recovered  from  the  industry  in  the  siimt! 
way,  and  there  will  be  no  permanent  charye  upon  the  State. 
As  to  capital  expenditure,  it  is  stated  that  under  clause  19 
jx>wers  are  sought  lor  the  Baird  of  Trade  (or  Ministry  of 
Ways  and  Communication.s)  to  expend  on  urgent  works  a 
simi  not  exceeding  f ■20.000.000.  This  money  is  also  an  ad- 
vance from  tlie  Treasury,  and  will  be  repaid,  with  interest 
and'  suth  charges  a.s  the  Treasury  may  requite,  by  the  Jiltx-- 
tricity  BoartLs  for  the  districts  conceme<l  when  establi.sheil. 
It  is  anticipated  that  this  expenditure  will  l>e  spread  over  a 
period  of  five  years  from  the  passing  of  tlie  Act,  as  under  :  — 

Finaminl  year  Caijital 

ending  .Aprl"l  1st.  expended. 

3920              il.CKKI.Cm 

1921              3.000,(XX) 

1922                                     7..Wi,0(X) 

192S              .                     .5.000,(X)0 

1924              3,.500,000 


i'20,000,000 
This  estimate  is  based  on  the  known  tirgent  requirements 
for  new  generating  stations  and  plant,  and  is  spi«ad  over  the 
time  neces.=ar>-  to  cover  the  constructional  period.  It  also 
covers  the  necessary  transmission  and  inter-connecting  cables 
and  lines,  having  regard  to  the  annual  output  from  and 
ca'pacity  of  British  cable  makers'   works. 

In  clause  33  the  Treasui-y  is  empowered  to  guarantee  the 
interest,  on  such  terms  as  it  thinks  lit.  on  st<x"k  not.  ex- 
c<!eding  £2.5.000.000,  to  be  issued  by  the  Electricity  Commis- 
sioners for  the  purpose  of  loans  to  District  Electricity  Boards 
or  authorised  undertakers  whei^e,  it  appears  that  money  neces- 
sary for  the  purposes  of  the  undertakings  cannot  be  otherwise 
raised  on  reasonable  terms.  It  is  impossible,  to  say  in  what 
cases  (if  any)  it  will  be  neces.sary  to  call  upon  this  guarantee. 
The  ^'hole  scheme  is  based  upon  the  anticipation  that  the 
industry  shaU  be  self-supporting,  and  it  is  not  expected  that 
the  guarantee  wiU,  in  fact,  involve  the  Treaisury  iii  any  jjay- 
ment,  but  the  provision  is  regarded  as  necessa-i-y.  if  only  for 
the  purpose  of  facOitatins  the  issue  of  such  .stock  as  may  be 
found  to  be  required. — Financial   Times. 


INCENTIVES     TO     EFFICIENCY. 


Bv  MAJOR  E.  A.  PELLS,  E.E. 


Thk  first  question  any  worker  will  ask  as  soon  as 
the  idea  of  efficiency  methods  is  brought  to  his 
notice  is:  "  What  are  we  going  to  get  out  of  it? 
After  all,  this  is  but  hmnan  nature,  and  the  natural 
feeling  of  any  living  being,  that  if  extra  effort  is 
made  an  extra  reward  should  result.  Therefore 
it  is  obvious  to  the  dullest  student  of  psychology 
that  it  would  be  useless  to  set  standards  and  arrange 
routing  to  obtain  a  maximtim  output  without  pro- 
viding- the  necessary  encouragement  in  the  shape 
of  increased  pay  or  bonus.  There  is  one  thing  that 
intist  always  be  kept  before  one  when  fixing  the 
amount  and  method  of  making  the  reward,  and  that 
is  not  to  arouse  the  suspicioit  of  the  worker  that 
he  is  being  "  done,"  by  introducing  a  too  com- 
plicated systemi  of  arithmetic. 

There  are  many  ways  by  which  the  superior  and 
more  industrious  worker  can  be  given  the  benefit 
of  his  extra  ability  and  energy.  Many  employers 
still  pin  their  faith  to  time  payment,  but  this  is 
usually  very  unfair  to  the  good,  honest  worker 
unless  carefully  collated,  authentic  records  are  kept 
of  all  workers'  ability  and  work,  and  rises  given  for 
individual  efficiency.  If  this  is  done  it  is  much  more 
satisfactory  and  may  spell  for  efficiency  in  output, 
but  where  we  have  the  worker  going  his  own  pace, 
as  it  were,  and  trusting  to  the  goodness  or  honesty 
of  purpose  of  his  employer  to  give  him  his  just 
reward,  his  rises  in  pay  therefore  cannot  be  viewed 
as  incentives  to  efficiency,  because  they  are  proble- 
matical, and  if  his  master  thinks  he  will  go  on  at  the 
same  pace  without  a  rise  in  pay,  he  will  in  all  pro- 
babilitv  never  receive  any.  They  also  come  after 
the  effort,  and  are  paid  for  work  which  may  not 
be  nearly  so  well  done  as  that  which  actually  e9.rned 
the  rise.     For  this  very  reason  many  workers  prefer 


a  plain  piece  rate,  and  employers  prefer  it,  too,  as 
It  is  something  very  definite,  and  the  wage  calcula 
tions  become   a  very  simple   matter   indeed.     Piece 
rates  constitute  a  problem,   to  (jbtain  llie   ideal,   as 
the  abilities  of  workers  very  often  vary  to  sucli  an 
extent  that  a  rate  upon  which  one  worker  can  just 
earn  a   fair   week's  wage   enables   another   lo  take 
away  more  money  from  tlie  pay  table  than  the  sliop 
foreman.       To  g'et  over   this  difficulty.       Emerson, 
the  eminent  American  etliciency  engineer,  suggests 
that  when  the  man  has  finished  the  task  which  gives 
liim  a  fair  wage,  he  should  be  allowed  to  leave  his 
work,    thus   getting    the  betiefit   of   his   prowess   in 
more  leisure  hours.    This  may  be  all  right  in  a  small 
works,    and  where     most     of    the     work    is   of   an 
individual  character,  but  when  machinery  is  running 
and   in  large  works,   it  introduces   a   difficulty   con- 
cerning the  waste  of  power  on  one  hand,  and  tiie 
question  of  discipline  on  the  other.     The  fixing  of 
piece   rates   is   a  question   for   experts,  and   should 
only  be   done  after   due   investigation,   and   not   by 
guesswork.      Haphazard    methods   of    fixing    piece 
rates  have  been  the  cause  of  more  industrial  unrest 
and  strife  than  anything  else.     The  most  equitable 
method  of  applying  incentive  is  undotibtedly  by  one 
of  the  several  task  bonus  systeins  which  provide  a 
definite  incentive  to  the  worker  to  attain  and  exceed 
bonus  standard.    The  various  bonus  systems  all  ha\e 
minor  points  to  recommend  them   individually,  but 
collectively  they  are  based  upon  the  same  principle; 
this  is,  that  when  the  worker  completes  his  standard 
task  he  earns  a  bonus  and  receives  a  piece  rate  for 
all  work  over  the  task.     The  introduction  of  such 
a    system     should     be     carefully    explained   to    the 
workers,  and  a  clear  exposition  posted  up  showing 
how  their   wages   are   calculated   under  it,   when   it 
will  be  found  that  an  equitable  wage  system,  care- 
fully explained  and  thoroughly  understood,  by  which 
the    efficient    operatives    receive    their    just    reward, 
undoubtedly     encourages     the     co-operation  of   the 
workers  in  the  efforts  put  forth  to  gain  efficiency. 
Considered   psychologically,   the  mere  fact   of  pro- 
viding  a    definite    ideal   which   all  workers   are    en- 
couraged to  make  an  effort  to  attain  by  the  reward 
offered,    is    very  sound,   as    it    is   human   nature  to 
require  something  to  aimi  at,  with  a  reward  when 
one  gets  there.     The  task  idea  can  be  amplified  and 
even  introduced  into  clerical  work  where  the  diver- 
sity of  work  factor  is  not  too  great,  so  that  through- 
out a  works  all  are  working  to  a  schedule.     It  is 
usual  to  fix  the  bonus  between  30  per  cent,  and  50 
per  cent-,   of  the  day  rate.     So   it  is  possible  for  a 
man  to  earn  that  per  cent,  increase  in  his  pay  by 
his  own  efforts,  assisted,  of  course,  by  the  instruc- 
tion cards,  which  are  the  outcome  of  the  efforts  of 
the  efficiency  engineer.    It  can  truly  be  said  of  bonus 
systems  that  they  include  all  the  points  in  favour 
of  time  and  piece  rates,  with  none  of  the  drawbacks 
df  either.    The  bonus  system  also  gives  one  a  roug;h 
indication  of  the  general  value  of  the  efficiency  in 
the  shop,  and  all  cases  of  unattained  or  lost  bonus 
should   be   carefully  investigated.     I  have   not  yet 
said   anything     of    profit     sharing   or   proportional 
bonuses  on  the  result  of  the  firm's  working.    These 
are    not    always    successftJ    for    several    reasons. 
First,  it  is  a  bargain  between  two  parties,  employer 
and  employe,   one  of  which  has  every  opportunity 
to  cheat  the  other,  and  the  other  has  no  means  of 
checking.     Secondly,  every  worker  benefits  accord- 
ing   to    the    amount    of    his    present    position    and 
pay,  and  not  pro  rata  to  his  industry   and  ability. 
Thirdly,   from   the   einployer's   point  it  is  anything 
but   equitable,    for   out  of    18    factors   which   affect 
efficiency,  the  worker  only  affects  one,  so  therefore 
his  share  should  be  an  eighteenth  part.     There  are 
many  instances  where  the  profit-sharing  system  is  in 
vogue,    and    working  quite   satisfactorily,    but    the 
maiority  of  the  workers  appear  to  regard   it  as   a 
lucky  windfall,  or  gift  from  the  gods  rather  than  a 
portion    of  their  just   reward    for    their    efforts    on 
behalf  of  the  firm. 
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There  is  no  doubt  that  the  task  bonus  system 
is  the  best  method  of  providing  an  unmistakable 
incentive  to  the  achievement  of  standard,  and  b\' 
turning  the  daily  labours  of  the  worker  into  a  kind 
of  competitive  game  with  a  definite  reward  for  the 
winners,  we  go  far  towards  solving  the  problem  of 
industrial  efficiency. 


CORRESPONDENCE. 


Letters  received  bij  us  after  5  P.M.  ON  Tuesday  cutufit  appear  until 
the  following  vleeJt.  Correspondents  should forwardthsir  communi- 
cations at  the  earliest  possible  moment.  Xo  letter  can,  be  published 
unless  we  hate  the  writer's  luime  and  address  in  our  possession. 


The  Origin  of  Electricity  Supply. 

In  youi'  leader  on  electricity  supply  in  your  issue  of  May 
.30th,  I  notice  you  say  that  "  K  there  had  been  no  company 
undertakings  to  blaze  a  track  through  the  forest  of  obstruc- 
tion and  disappointment  in  the  early  days,  there  certainly 
never  would  have  been  any  municipal  electrical  undertakings 
or  any  I.M.E.A.  to-day,  and  we  cannot  help  feeling  that  the 
Association  takes  a  narrow  view  of  this  subject,  unworthy 
of  its  past." 

Confirmation  of  your  stat-ement  can  be  obtained  by  re- 
femn^  to  the  evidence  given  before  a  Select  Committee  of 
the  Hou.se  of  Lords  in  1886,  when  three  amendment  BiLLs 
were  under  consideration  to  extend  the  '21  years'  purchase 
contained  in  the  Act  of  ISS'2.  On  that  occasion  Mr.  Edward 
Orford  Smith,  who  gave  evidence  as  town  clerk  of  Birming- 
ham, and  also  on  behalf  of  the  Association  of  Municipal  Cor- 
porations of  England,  pleaded  that  electrical  science  was  not 
then  sufficiently  advanced  to  ensure  the  practicability  of  an 
electric  supply  from  a  central  station;  but,  in  answer  to 
further  questions,  he  admitted  that  he  had  not  read  an  ao- 
oount  (published  the  day  before)  of  the  successful  working 
of  the  plant  at  Paddington,  and  would  not  admit  that  the 
real  obstacle  had  been  the  legislation  of  1882. 

He  objected  to  a  company  coming  to  supply  electric  light, 
as  it  would  demand  power  to  break  up  the  streets,  and  the 
Corporation  of  Birmingham  had  no  intention  of  starting  any- 
thing in  the  nature  of  electric  lighting  for  itself,  but  he 
wished  to  extend  its  veto  to  Pro^-isional  Orders. 

It  is  unnecessary  to  mention  the  indebtedness  of  the  in- 
dustry to  the  enterprise  of  public  companies  since  that  time, 
for  all  progress  has  been  initiated  and  carried  out  by  them, 
including  the  introduction  of  the  steam  turbine. 

In  1S93.  when  fighting  numerous  actions  for  vibration,  I 
ordered,  the  large.st  Parsons'  steam  turbines  that  could  be 
made  at  that  time,  and  although  thev  were  only  350  KW. 
each,  all  the  troubles  and  defects  which  a  turbine  could  pos- 
sibly develop  seemed  to  concentrate  in  these  early  efforts, 
and  as  a  msult  Sir  Charles  commenced  a  triumphal  progress.- 
out  of  which  municipal  electrical  undertakings  have  derived 
full  benefit. 

Frank  Bailey,   foint  Manafling  Dirtctor. 
The  City  of  London  Electric  Lighting  Co.,  Ltd. 

London,  S.E.,  June  3rd,  1919. 


The  E.P.E.A.  Award. 

Your  con-esipondent  "  Wessex,"  in  last  week's  issue,  asks: 
"  How  can  the  E.P.E.A.  award  apply  to  Mr.  Harding  or  any 
of  his  colleagues  who  consider  it  infra,  dig.  to  join  a  trade 
union,  and  therefore,  one  naturally  concludes,  are  not  mem- 
bers of  the  E.P.E.A.?  "  Mow,  I  will  give  your  correspondent 
a  few  "crumbs"  from  other  trade  unions  accepted  by  the 
E.P.E.A.  at  the  London  Electric  Eailways  power  station. 
Lots  Road,  Chelsea  : — ■ 

National  Union  of  Eailwaymen's  award  of  48  houra  per 
week :  Xational  Union  of  Eailway^nen  and  Electrical  Trades 
Unions'  awaj-d  of  bonuses  .inr!  12J  i)er  cent.,  totalling 
£■2  6s.  4d.  Tliey  also  get  a  fi'ee  holiday  jia.s-^  to  almost  :in.\- 
where  in-  the  United  Kingdom.  pri\-ilege  tickets  at  half  single 
fare  return  for  self  and  wife,  and  quarter  single  fare  return 
for  chOdren.  On  the  top  of  all  this  they  ar-e  ti-ying  to  create 
"  holy  war  "  for  20  per  cent,  plus  f  90. 

No^v  I  aak  ;  If  the  X.U.E.  and  E.T.U.  awards  extend  to 
non-members  why  should  not  the  E.P.E.A.'s  award?  Perhap.q 
this  ought  to  be  brought  to  the  notice  of  the  Mini.ster  of 
f/abour  or  the  arbitrators  when  dealing  with  "  hard  cases." 
T  .see  ihe  B.P.E.A.  are  using  the  "strike"  or  "handing  in 
notice. "  weapon  they  made  such  a  song  about  a  little  while 
ba^k. 

Ulster   McReavie. 

.hinc  9t.h.  1919. 

"Shift  Engineer's"  .statement  that  "  .\  veiw  considerable 
Ijercentage  of  our  members  hare  receixed  the  full  award  "  is, 
according  to  the  latest  E.P.E.A.  report,  incorrect.  ITiat  re- 
nort  di.stinctly  states  that  out  of  636  undertakings,  over  500 
have  not  paid  the  claim  or  the  award.  However.  I  have  now 
received  the  information  I  was  seeking,  and  understand  that 
I  bout  SO  per  cent,  of  us  are  still  in  the  cold.  No  doubt  the 
knowledge  that  there  are  so  many  of  us  will  console  us:  but 


alas,  that  knowledge  satisfies  no  tradesman's  bOl,  neither  does 
it  provide  a  summer  hoUday. 

Still,  one  has  other  sources  of  consolation,  "  Shift  Engi- 
neer's "  curious  use  of  metaphor  for  example,  wherein  he  be- 
lauds moi'al  suasion  and  speaks  of  steam  hammers  being  used 
to  crack  nuts.  The  E.P.E.A.  tells  us  most  distinctly  what 
moral  suasion  brings — patronising  contempt — whilst  even 
elementary  commonsense  demonstrates  that  jporal  suasion 
never  yet  charmed  kernel  out  of  nut  shell.  One  has  to  use 
force.  Consequently,  as  we  wish  for  a  particular  kernel,  so 
juust  we  first  crack  the  shell  which  surrounds  that  kernel; 
and  the  shell  which  surrounds  our  kernel  is  .so  hard,  so  thick, 
that  we  may  have  to  use  a  .steam  hammer.  So  here  we 
come  to  a  full  stop.  Happily,  we  can  once  again  smile,  for 
does  not  our  friend  "  Shift  Engineer "  infonn  us  that  in 
such  a  case  the  E.P.E.A.  wiU  not  fail  to  "Draw  the  sword 
.strongly"!  !  !  This,  indeed,  is  real  .\delphi  unadulterated: 
but  then,  what  exactly  is  the  effect  of  "  drawing  the  sword 
strongly  "?  It  may  tly  from  one's  hand  with  the  vehemence 
of  the  "strong  withdrawal,"  and  go  over  to  the  enemy; 
whereat  the  insolent  foe  laughs,  picks  it  up,  and  prods  us 
with  oiu-  own  weapon.  Or,  perchance,  the  "  strong  with- 
drawal "  may  end  in  the  unfortunate  striking  of  one  of  our 
friends  and  comrades  who  stand  around  us.  No  doubt  the 
fact  that  it  was  accidental,  will  console  our  comrade  for  the 
breaking  of  his  jaw  with  the  flat  of  our  strongly  drawn 
wea.pon;  but,  on  the  other  hand,  it  may  not — and  one  cannot 
deny  that  one  has  injured  a  friend  and  given  the  wicked 
cause  for  glee.  It  may  perhaps  fall  out,  that  the  "  strong 
withdrawal,"  with  a  flourish,  may  affright  the  foe;  on  the 
other  hand,  he  may  be  scornful  and — use  his  weapon  whilst 
"  Shift  Engineer  "  flourishes  and   "  strongly  withdraws." 

No,  my  friend,  no;  we  don't  howl  for  blood,  we  don't  howl 
for  anything — it's  abominably  bad  form.  What  we  desire 
is  peace;  and  if  not  peace,  than  to  use  the  sword  skilfully. 
If  in  the  using  we  are  damaged,  or  go  under,  well — Kismet, 
.^t  least,  we  have  not  been  trodden  under  hke  worms,  and 
that  is  something. 

Now  that  our  Association  has  officially  informed  us  that 
about  80  per  cent,  of  the  total  number  of  undertakings  have 
not  paid  the  claim  or  the  award,  one  de.sires  no  longer  to 
occupy  valuable  space  in  your  columns.  It,  then,  only  re- 
mains to  thank  you  and  -n-ithdraw.  not  .stronglv.  but 
graciously.  Connaught  T.   Smith, 

June  9th,   1919. 

Carbon  Brushes. 

In  the  paper  on  carbon  brushes  by  Mr.  P.  Hunter-Brown, 
reference  was  made  to  the  decreasing  coefficient  of  friction 
with  increased  speeds. 

I  have  been  in  the  carbon-brush  trade  foi-  ten  years,  and 
found  this  to  be  a  rather  general  rule  which,  however,  did 
not  always  hold  true.  I  had  attributed  this  characteristic 
to  the  proba.ble  fact  that  at  high  speeds  the  brush  was  not 
in  such  intimate  contact  with  the  commutator,  or  in  other 
words,  that  more  of  an  air  cushion  was  present  under  the 
brush  face. 

Recent  experiments,  however,  have  indicated  that  there  is  a. 
critical  pressure  for  each  grade  of  brush  at  which  the  co- 
efficient of  friction  is  constant  at  any  speed.  \Tith  lower 
pressure  the  coefficient  of  friction  decreast^s  with  increased 
speed,  whereas,  with  high  pressure  the  coefficient  increases 
with  increased  speed.  This  critical  pressure  is  different  for 
each  grade,  and  is  lower  for  low-friction  brushes  than  it  is 
for  high-friction  brushes. 

National  Carbon  Co.,  Ltd.  (Inc.), 

E.    H.    M.4RTIND.\LB, 

Cleveland,   0,,  Sales  Engineer. 

May  21st,  1919. 


German  Accumulators  in  the  War. — At  the  outbreak 
of  war  the  German  industry  was  faced  with  a  tremendous 
call  for  batteries  for  submarines.  The  larger  types  required 
batteries  of  220  ceUs  of  4.50ti  amp.  hrs.  capacity,  weighing 
80  tons,  and  costing  about  Mk.J  million.  In  1917  86  Kub- 
maiines  were  placed  in  sen-ice,  and  in  1918  the  monthly  addi- 
tion was  from  10  to  11  submarines.  In  this  connection  the 
success  of  F.  Bayer  &  Co.  in  producing  synthetic  rubber 
was  of  the  greatest  value  for  the  manufacture  of  battery  boxes. 
The  output  of  synthetic  rubber  reached  1-50  tons  per  month 
in  1918  at  a  price  of  lMk.37  pei-  kg.  The  anny  used  largo 
quantities  of  accumulators  for  lighting  automobiles,  signalling 
by  arcs  and  wireless,  lighting  dugouts  for  gun  crews  and 
iTOserves,  and  Ughting  aircraft.  The  transport  of  cells  for 
charging  necessitated  the  sub.stitutiion  of  celluloid  for  gla#.=! 
boxes  to  save  weight.  At  first  the  celluloid  was  defective, 
particularly  in  its  cementing,  but  the  quality  improved  later. 
The  prevention  of  spilUng  the  acid  was  achieved  by  a  number 
of  devices,  generaDy  consi.st.ing  of  chambers  connected  with 
the  interior  of  the  boxes  b\'  small  tubes  in  such  a-  planner 
that  the  acid  could  not  flow  out  of  the  ventilating  openings. 
The  need  of  small  stationary  batteries  rose  greatly  owing  to 
the  ever-increasing  dearth  of  petroleum  and  other  illuminat- 
ing substances,  and  produced  a  great  scarcity  of  lead,  which 
rose  to  Mk.90  per  100  kg.  The  prospects  of  "the  .ir.iimulator 
inrlii.«try  in  Ge-rroamy  aje  very  bad. — E.T.7,. 
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*■'/    /«•   p>ihluhfd 


The  Callender-Frampton  Service  System. 

Some  years  ago  we  bnefly  notice<l  this  system,  which  is 
intended  to  facilitate  the  locahsation  of  fauhs  in  cable  net^ 
works  by  the  simple  method  of  looping-in  the  distributing 
cable  into  the  consumer's  premise*.  As  the  war  conditions 
re.stricted  extensions  there  has  been  little  activity  in  laying 
new  sen-ices;  now  that  freedom  is  restored,  it  may  be  worth 
while  to  draw  attention  to  this  system,  which  has  been  im- 
proved in  the  interval. 

Fig.  1  shows  a  three-wire  distributor  fed  at  both  ends  from 
the  network  boxes  .x  and  B,  and  having  two-wiio  services 
taken  alternately  off  either  side  of  the  ,«ysfem.  One  of  the 
outers  is  cut  at  each  ser^nce,  and  a  li>op  is  t-aken  into  the 


COPf£>i  i/nM  c 


between  the  network  box  and  the  fault  can  be  given  a  supply 
while  the  fault  remains. 

Messrs.  C'ai.lenukr's  C.\ble  k  Construction  Co'^,  Ltd..  of 
Hamilton  House,  Victoria  Enilpniikiiient,  E.C..  control  the 
piit,ent. 

Tandem   Resistance  for   Bioscope  Arcs. 

Our  illustration  (fig.  2)  shows  a.  tandem  resistance,  designed 
f<>  obviate  the  possibility  of  over!o;iding  a  bioscop*^  generator, 
whioh  is  manufacturedby  Messhs.  Austin  Walters  &  Son, 
(iaythorn  Electric  Works,  Little  Pet^^r  Street,  Manohest'Cr. 
When  ordinary  resistances  are  u,««i  the  operator  oitlier 
swit<-he-s  off  his  fir.«t  pirrjector  and  then  strikes  the  arc.  of 
the  sec(>nd.  or,  ae  is  more  often  done,  strikes  the  second  arc 


House  fuse  S£rs.       ft/ses. 


ftCTrtOHK  Box 


1.— DUGIUM     OF    CALLENDKn-FHAMPTON     SYSTEM. 
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consumer's  premises,  this  loop  bemg  completed  through  a 
removable  copper  hiik  c  in  the  house  fuse  set.  It  will  be 
seen  that  by  removing  any  one  of  these  copiier  links  the 
circuit  may  be  broken  at  that  point,  and  that  by  removmg 
any  two  Imks  on  one  conductor  the  inten-ening  portion  of 
that  conductor  may  be  disconnected  for  testing. 

By  disconnecting  only  the  shorte.?t  possible  section  of  cable 
at  one  time  (that  is  to  say.  the  ponion  from  one  service  to 
the  next  service  from  the  same  sicie  of  the  system),  the  whole 
length  of  cable  can  be  tested  in  .successive  sections  without 
mterrupting  the  supply  to  any  installation  supplied  from  that 
cable.  Further,  w'hen  a  fault  occurs,  after  it  ha«  been  located 
by  the  method  described  below,  the  faulty  portion  of  the 
(-able  may  be  isolated  in  the  same  way,  and  the  supply  re- 
connected to  every  service  on  the  cable,  leaving  the  fault  to 
be  rei»ired  at  leisure. 

ft  will  be  seen  that  on  the  pole  connected  to  the  loop  in  the 
distributing  cable  the  fuse  contacts  are  in  duplicate,  but  onl\- 
one  fuse  is  use<l,  so  that  when  a.  conductor  of  the  di?ti-ibuting 
cable  is  broken  by  withdrawing  the  copper  link  the  installa- 
tion may  be  connected  by  the  interchangeable  fuse  to  which- 
ever side  of  the  loop  remains  connected  to  the  supply.  When 
a  section  of  the  cable  is  to  be  isoLited.  either  for  testing  pur- 
poses or  becau.se  a  fault  has  been  traced  to  that  section,  the 
first  copper  link  at  each  end  of  the  section  of  cable  to  be 
isolated  is  removed,  and  the  fuse  at  each  end  is  placed  on 
that  side  of  the  beak  which  remains  alive. 

When  a-  fault  h;'.s  (xcurred  to  earth  on  one  of  the  outers  of 
a.  three-wii-e  distributing  cable,  and  the  main  fuse  in  the  feed- 
ing network  liox  has  blown,  the  following  method  is  adoirted 
to  locate  the  fault  :  — 

Commencing  from  the  end  at  whidi  the  cable  is  fed  (if  it 
i.--  led  from  both  ends,  the  test  may  be  commenced  from 
cither),  the  copper  link  is  removed  from  the  fuse  box  on  the 
Mticited  .service  nearesi  the  network  box.  thus  leaving  con- 
iiecuxl  to  the  network  box  only  that  portion  of  the  cable  on 
that  side  of  the  svwteni  between  it  and  the  first  .service,  and 
disconnecting  the  remainder.  A  trial  fnse  is  then  in.?erted  in 
the  network  box,  and  if  the  fault  is  in  that-  section  of  cable 
this  fuse  will  blow.  If  this  does  not  ha])pen.  and  if.  when 
the  house  fuse  is  put  in  the  side  of  the  box  nearest  the  net- 
work box.  the  lamps  light  up,  then  the  fault  is  not  in  that 
section  of  cable. 

The  copper  link  at  the  next  service  on  the  same  side  of  the 
sy.stem  is  then  removed,  and  the  one  previously  removed  is 
i-eplaced.  thus  connecting  another  section  of  the  cable  to  the 
portion  already  alive;  this  process  may  be  repeated,  adding 
section  by  section  and  trying  the  lamps  at  each  sei-vice,  until 
the  fnulty  section  is  reached,  which  will  be  indicated  bv  the 
reconnected  portion  being  found  dead,  owing  to  the  trial  fuse 
m  the  network  box  having  blown. 

Having  now  found  the  fault  to  be  between  two  adjacent 
semces;  this  section  is  isolated,  and  new  main  fuse«  are  in- 
serted in  both  network  boxes,  when  everv  sei-vice  on  the 
cable  may  be  furnished  with  a  supply.  In  the  case  of  a  dis- 
tributor fed   at  one  end  only,  of  course  onlv  those  services 


before  switching  off  the  first,  thereby  seriously  overloading 
the  generator.  By  using  a  tandem  resistance  it  is  claimed 
to  be  impossible  to  overload  the  generator,  and  a  three-  or 
four-part  film  can  be  run  through  without  any  break  what- 
ever. When  near  the  end  of  the  first  spool,  the  operator 
moves  the  resistance  regulator  on  to  the  first  contact  of  the 
second  arc,  which  allows  a  small  current  to  pass  when  the 


Fig.  2.— Tandem  Resistance. 

cai'bons  aie  adjusted.  The  small  arc  created  is  not  strong 
enough  to  project,  a  light  through  the  film  or  to  interfere  in 
any  way  with  the  first  arc.  The  circuit  having  been  made 
as  described,  the  regulator  is  moved  over  the  corresponding 
contacts  as  desired,  which  increases  the  current  in  No.  %  arc. 
and  decreases  the  current  in  No.  1  are.  It  will  therefore  be 
appreciated  that  both  projectors  can  be  oontrolled  without 
overloading  the  generator,  as  it  is  impossible  to  increase  the 
current  on  either  projector  without  decreasing  it  on  the 
other.  These  resistances  are  not  an  experiment,  and  we 
are  informed  that  numbers  are  in  daily  use.  and  giWng  entire 
Siitisfaction . 


I 


Vol.  84.  No.  2,168,  June  13,  1919.1      THE    ELECTRICAL    REVIEW. 


691 


LEGAL. 

Marco.m's  Wireless  Telegraph  Co.  v.  The  Crown. 
{Continued  from  p.  660.) 
Mr.  Justice  ,-V.  T.  Lawrence  sat  again  in  the  Iving's  Bench 
iJivision  on  Wednesday,  June  4tli,  to  asse.ss  the  damages  due 
to  the  Marconi  Wii-e!ess  Telegraph  Co.  from  the  Crown  tor 
breacli  of  contract  in  regard  U>  tlie  construction  by  the  ooni- 
l>any  of  an  Imperial  oliaiu  of  wiiieless  stations  round  the 
Jiiupiie. 

Su-  Edward  Carson,  K.C,  M.P.,  continuing  his  oi>ening 
addi'esb  on  behalf  of  the  company,  said  there  was  no  hostility 
ou  the  ixirt  of  the  company  towards  the  Government,  and 
they  would  h^  prepared  to  do  everything  they  could  to  meet 
the  views  of  the  Government  with  a  view  to  future  friendly 
lelations.  He  put  in  a  summary  of  the  cable  tratdc  showing 
the  number  of  words  transmitted  from  1909  to  1916,  with  the 
percentage  of  increase  worked  out.  With  the  exception  of 
1911  the  increases  were  aU  over  10  per  cent.  (This  figure 
being  the  basis  of  the  companv's  claim,  amoimting  roughly 
to  i'7.000,000.) 

Evidence  was  then  called.  The  first  witness  was  Mr. 
(ioDFREY  Isaacs,  managing  director  of  the  Marconi  Go.  He 
.said  that  when  the  compa-ny  was  founded  in  1897  it  had  a 
capital  of  i;10(.*,000,  and  owned  only  one  English  and  four 
foreign  patents.  In  1913  the  caipital  had  been  increased  to 
i61,500,000.  The  Marconi  International  Marine  Communica- 
tion Co.,  with  a  ca^pital  of  ^£1,500.000,  operated  wireless  in- 
stallations on  about  90  per  cent,  of  the  2.587  ships  equipped. 
In  the  earlier  yeare  of  its  existence  the  commercial  develop- 
ment of  the  company  was  not  so  efficient  or  extended  a.s  the 
technicaL  That  was  mainly  due  to  lack  of  energetic  manage- 
ment, the  company  allowing  anyone  to  use  their  patents.  .\s  a 
result  the  Gennans  usui-ped  all  the  Marconi  patents,  and  were 
using  them  in  competition  with  the  Marconi  Co.  The  com- 
pany had  expended  j6150.0<30  on  research  work.  They  had  an 
expert  technical  research  staff  of  about  90,  and  were  spending 
between   foO.OIH.)  and  £60,000  a  year  on  research. 

Ml'.  Leslie  Scott  :  What  is  the  longest  distamcc  you  have 
got  mes.sages  through? 

Witness  :  Between  12,000  and  13,000  miles — from  Carnarvon 
to  Sydney,  N.S.W.  The  messages  were  received  in  Sydney 
by  the  managing  director  in  Australia  by  means  of  an  in- 
.staUation  on  the  roof  of  his  house.  Commercial  wireless  com- 
munication direct  with  .\ustralia  would  be  possible  if  they 
constmcted   stations. 

Mr.  Isaacs  spoke  of  the  comixiny's  war  woi-k.  They  con- 
stiructed  stations  abroad,  beginning  in  191.5,  for  which  they 
had  to  send  every  particle  of  the  material,  including  bricks 
and  mortar.  These  stations  were  constructed  in  a  few 
months.  They  received,  translated,  and  dis/patched  to  the 
Government  practically  every  A\ord  sent  out  by  wireless  from 
all  over  the  world.  Showing  liow  wireless  beat  the  cables, 
witness  said  when  wireless  mms  .started  between  Vancouver 
and  Honolulu  in  1914  the  calile  traffic  was  approximately  "2.50 
Hollars  a  day.  Wireless  began  at  the  reduced  rate  of  3-5  cents 
a.  word,  compared  with  the  cable  rate  of  .35  cents,  and  within 
two  months  the  cable  rate  came  down  to  25  cents.  In  1917 
the  cable  traffic  was  still  2.50  dollars  a  day;  the  wireless  traffic 
■v\-ais  500  dollars  a-  day.  The  wireless  traffic  incieased  more 
than  threefold ;  the  cable  traffic  remained  stationary.  The 
long-distance  wireless  Ln.stallation  between  Clifden  and  Glace 
Bay.  Nova  Scotia,  had,  .siiid  witness,  many  disadvantages 
compared  with  what  the  projected  Imperial  wireless  chain  of 
stations  would  have  ]iro\ided.  If  erected  to-day  the  masts 
would  be  600  ft.  hisrh.  Witness  said  that  the  figures  of 
80,000.000  words  picked  up  and  8,000,000  words  trans- 
mitted during  the  wai'  were  entirely  Government  work. 
In  addition  commercial  work  was  done  till  nearly  the 
end  of  1917.  Wireless  had  made  great  progress  in 
recent  years,  and  the  traffic  had  grown  beyond  the  com- 
pany's capacity  to  handle.  They  had  had  to  advise  customers 
that  they  could  not  accept  traffic,  and  had  also  had  to  cable 
thousands  of  words  which  could  not  be  handled  by  wireless. 
He  thought  the  traffic  for  many  yeai's.  if  the  chain  of  stations 
had  been  established,  would  have  slmwn  a-  far  sreatei'  in- 
crea.se  than  10  [>er  cent,  per  annum,  which  was  the  amount 
nf  royalty  the  eo1llv>an^'  wa-s  to  have  under  the  contract.  As 
for  the  probabilitx"  of  the  company  continuing  to  receive 
tho.se  royalties  for  either  18  or  28  years,  as  provided  for  in 
the  contract,  that  was.  he  was  confident,  assuired  by  the 
increasing  experience  and  efficient  working  of  the  company 
and  its  officials,  and  the  fact  that  the  company  a.nd  its  asso- 
ciated companies  adapted  fresh  inventions  every  year.  Even 
were  no  fresh  inventions  forthcoming,  in  his  opinion  corn- 
niereial  wireless  would  he  bettev  carried  out  by  a  private 
eompany  than  by  a  Government,  departnienl.  The  first  reason 
for  tha<t.  was  that  a  private.  compan>'  would  reduce  rates  at  a 
greater  spe.ed  than  a  CTOvernment  sei'vice.  and  reduced  rates 
would  lead  to  increased  traffic  The  whole  jiolicy  of  private 
enterprise  was  to  reduce  rates  to  the  lowest  possible  figure 
and  increase  traffic  to  the  highest  possible  maximum.  In 
the  second  place,  a  private  company  like  Marconi  was  able 
to  oi>en  stations  in  foreign  countries,  and  thus  aTrange 
through  traffics,  in  that  way  increasing  traffics. 
■  Mr.  Scott  :  Would  the  nrobabilitv  of  new  inventions  by 
the  Marconi  and  a<ssociated  companies  be  of  .a s.si stance'' 
Witness  :   Thev   would  be  a  necessitv,    for  the  traffic  inu.st 


necessarily  grow  with  the  development  of  trade,  and  apart 
from  the  nonnal  growth  and  great  growth  which  would  have 
followed  the  substantial  reduction  of  traffic  which  was  con- 
templated, to  be  able  to  conduct  the  .service  efficiently  would 
require  to  be  introduced  year  by  year  every  improvement 
that  came  along.  It  would  have  been  essential  to  have  the 
experience  and  inventions  of  the  Majconi  Go.  if  the  British 
system  wais  not  to  fall  far  behind  foreign  systems  which 
were  run  by  the  Marconi  seiwice. 

Cross-exaiiined  by  Sir  Ernest  Pollock  (Solicitor-General) 
for  the  Crown,  witness  said  the  contract  between  the  com- 
pany and  the  Post  Office  was  not  a  burdensome  contract,  but 
it  involved  risk  and  doing  work  which  prevented  them  doing 
other   work. 

The  Solicitor-General  :  Your  claim  is  for  £7,182,000.  Was 
that  the  value  you  contemplated  the  contract  would  be  worth 
to  vou? 

Witness  :  I  always  regarded  the  contract  as  a  very  valu- 
able one,  but  I  have  never  put  a  figure  to  it,  because  I  never 
went  into  that. 

You  never  realised  it  was  worth  £7,000,000? 

No.  I  did  not  realise  it  was  for  £7,000,000.  I  realised  it 
\\'a8  a  very  big  scheme,  but  with  complicated  figures  of  this 
sort  it  is  difficult  to  estunate  what  the  amount  is,  unless  you 
work  it  out  as  my  auditors  have  done. 

The  hearing  was  adjourned. 

On  Thursday.  Mr.  CioDFREY  Isaacs  was  further  cross-ex- 
amined by  the  Solicitor-General.  The  witness  was  questioned 
in  great  detad  about  technical  charges  to  Egypt  and  India, 
and  expressed  dissent  from  several  suggestions  put  to  him 
bv  the  Solicitor-General.  In  further  cross-examination,  wit- 
ness agi-eed  with  the  Solicitor-General  that  though  it  was 
pos.sible  to  wireless  to  Singapore,  it  was  not  possible  to  wire- 
less on  from  Singapore  to  Australia.  Had  the  Imperial  chain 
of  wii-ele.ss  stations  been  buUt  when  they  were  proposed  to  be 
Iniilt  it  would  have  been  possible.  If  the  station  at  Devizes 
had  been  completed  it  woidd  have  been  possible  to  wireless  to 
.lu.stralia,  and  an  enormous  amount  of  money  would  have 
been  saved  by  the  Post  Office,  who  would  thus  have  avoided 
sending  through  tw-o  or  three  stations. 

The  Solicitor-General  remarked  that  the  contract  did  not 
contemplate   the  erection   of  a   station   in   Australia. 

Sir  Edward  Carson  :  The  contract  provides  that  the  Singa- 
pore station  should  l3e  able  to  communicate  with  Australia. 

The  Solicitor-General  :  I  think  Mr.  Isaacs  agrees  with  me 
that  the  erection  of  a  station  in  Australia  was  a  matter  for 
the  Austrahan  Government. 

Sii-  Edward  Carson  :  It  was  plainly  conteinplated  that 
the  Singapore  station  was  to  be  one  of  the  stations  to  com- 
municate with  Australia. 

Mr.  Isaacs  :  The  Commonwealth  Government  were  most 
anxious  to  put  up  their  station. 

Mr.  Justice  Lawrence  :  You  would  not  put  up  the  whole 
six  stations  simultaneously? 

Mr.  Isaacs  :  Certainly,  we  should,  every  one.  just  as  we 
put  up  13  stations  simidtaneously  for  the  Admiralty  in  all 
parts  of  the  world.  We  had  undertaken  in  the  contract  to 
do  so.     Thev  had  all  to  be  completed  in  18  months. 

The  Solicitor-General  put  to  witness  figures  relating  to 
cahle  traffic  in  recent  years  with  a  view  of  showing  how  this 
traffic  was  affected  by  war. 

Mr.  Isaacs  taid  :  I  think  the  trade  of  the  world  and  the 
telegraphic  traffic  of  the  world  will  be  phenomenal  after  thi.s 
wari  in  consequence  of  the  extraordinary  conditions  which 
have  ari,sen,  and  in  consequence  of  the  entirely  new  com- 
petitive conditions  which  are  going  to  obtain  directly  we 
have  the  restrictions  on  trade  removed. 

The  Solicitor-General  .suggested  that  wireless  was  not  so 
reliable  as  cable  traffic. 

Mr.  Isaacs:  I  don't  agree.  The  Gennans  fonnd  wu-eless 
more  reliable  than  cables,  beoanse  all  their  cables  were  cut. 

The  Solicitor-General  inquired  if  there  was  a  single  in- 
stance of  long-distance  wdreless  traffic  having  shown  a  cumu- 
lative increiee  of  10  per  cent,  per  annum  over  a  series  of 
vears. 

Mr.  Isaacs  rephed  in  the  affinnative,  and  mstanced  the 
San  Francisco-Honolulu  service. 

The  Solicitor-General  :  Is  it  true  that  the  wireless  traffic 
between  Clifden  and  Glace  Bay  in  191.3  was  only  3  per  cent. 
oi'  the  cable  traffic  and  onlv  4  per  cent,   in  1917? 

Mr.  IsA.^cs  :  Probably,  that  may  be  so,  but  that  service 
suffers  from  many  disadvantage^.  Glace  Bay  is  600  mOes 
from  ^^ontreal  and  900  miles  from  New  Y'ork.  and  depends 
upon  the  cable.  .\t  a  .subsequent  .stage,  j\Ir.  Isaacs  said  his 
contention  till  along  had  been  that  the  wireless  did  not  take 
away  from  the  cable  traffic,  but  created  additional  traffic  by 
nfferjng   lower  rates. 

The  hearinc;  wa-;  adjourned  to  June  24fb. 


British  THoMsoN-HorsToN  Co..  Lm  v.  DrRAM.  Ltt, 
Tbs  Court  of  .Appeal,  on  June  .^th.  delivered  judement  upon 
the  appeal  of  the  BiTtifh  Tliomson-Hou?ton-Co.,  Ltd.,  from,  a 
ludgment  of  Mr.  Justice  Sargant  refusing  thftir  application 
for  libertv  to  amend  the  specification  of  I^etters  Patent  No 
'■?1..51.3*  of  1906  for  an  alleged  invention  relating  to  a  process 
for  the  treatment  of  metallic  tungsten,  and  for  the  manu- 
facture  of  electric   filament   lamps  therefrom. 

Lord   Justice   W'arrington    read    a    jiid'Tment  in    which    he 
said    the   Ma.ster   of   the   Polls  agreed.     He    said    that   at   the 
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date  of  the  application  for  liberty  to  amend  there  were  pro- 
ceedings pending  for  revocation  of  the  patent.  The  section 
of  the  Act  of  1907  under  which  the  application  to  amend 
was  made  allowed  a  patentee  to  amend  the  specilication  by 
way  of  disclaimer  on  such  terms  as  to  costs  and  otherwise 
as  the  Court  might  think  fit.  but  it  provided  that  the 
amendment  should   not   be   allowed    if   it   haJ  the   effect   of 

■  ilargiiif,'  the  claim  which  wa.'s  described  at  the  date  of  the 

Iginal  appUcation.  Mr.  Justice  Sargant  had  refn.«ied  to 
low  the  proposed  amendment  as  iu  his  opinion  the  pro- 
-.sed  amendment  was  sub.stantially  different  from  what  was 

■  lid  at  the  date  of  the  specification,  and  then  he  said  that 
n  his  discretion  he  did  not  think  fit  to  allow  the  proposed 

amendment.    Having  referred   to  the  action    which   the   ap^ 
pellant    comjrany    brought    against   Duram,    Ltd..    the   liord    ^ 
Justice  said  that  the  section  of  the  Act  of  1907  under  whicJi 

■  i\e  appellant.s  applied  for  leave  to  amend  never  intended 
■hat  anybody  could   change  a  bad  specification   into  a  good 

ne.  He  thought  that  Mr.  Justice  Sargant  was  right  in 
fusing  to  allow  the  amendment.  It  was  impossible  to  say 
lat  Mr.  Justice  Sargant  had  not  exercised  his  di.scretion  on 

I  rojier  giT)unds. 
Ix)rd  Justice  DUKE  eoncun-ed,  and  the  appeal  «as  accoi-d- 

inglv  dismissed,  with  costs. 


THE     ATOM     OF     ELECTRICITY. 


Ai  the  Manchester  College  of  Technotlogj'  on  Tuesday,  March 
■2.5th,  before  a.  crowded  and  verj'  appreciative  audience,  ii 
lecture  wa.s  delivered  by  Sir  Ernest  Rutherford  upon  "  Tlie 
.•Vtom  of  Electricity."  Mr.  A.  P.  M.  Fleming,  Chairman  od' 
the  North-We.^tern  Centre  of  the  Institution  of  Electrical 
Kngineers.  presided.  In  opening  the  proceedings,  he  explained 
'  hat  the  lecture  haid  been  organised  by  the  Institution  to 
■  u.ible  those  who  had  httle  occasion  or  little  opportunity  to 
Tudy  the  fundamental  principles  of  science  underlying  elec- 
trical phenomena,  to  retnedv  their  deficiencies  in  that  i-es- 
pect.  and  to  enable  those  who  had  reoeiTed  a  scientific  train- 
ing to  renew  their  knowledge. 

Sir  Ernest  Rutherford  said  the  problem  of  the  nature  of 
electricity  and  its  connection  with  matter  hnd  excited  pro- 
found interest  in  the  minds  of  scientific  men  since  the  experi- 
ments of  Franklin  in  17-50.  He  was  the  first  to  formulate 
the  theory,  generally  known  as  the  "  one  fluid  "  theorj', 
which  supposed  that  electricitj-  was  an  intangible,  nnweigh- 
able  fluid  permeating  all  bodies  which  were  regarded  as  posi- 
tively electrified  when  they  contained  an  excess  of  it,  and 
negatively  elect,rified  when  they  were  deficient  in  it.  Later, 
the  "  two  fluid  "  theory  was  put  forward,  which  supposed 
that  there  were  two  electrical  fluids.  While  the  controversy 
between  the  adherents  of  those  two  theories  was  proceeding, 
Faraday,  in  183-3,  made  his  famous  experiments  in  electrolysis, 
i.e.,  in  the  effects  produced  by  the  passage  of  electricity 
through  certain  conducting  or  chemical  .solutions.  The  theoiy 
was  tha.t  the  solution  in  some  way  was  broken  up  into  a 
nmnber  of  positively-  or  negatively-chaxged  particles,  and  the 
passage  of  electricity  through  it  really  omsisted  in  the  move>- 
ment  of  the  positively-charged  bodies  in  one  direction  and 
of  the  negatively-charged  bodies  in  another  direction.  Fara.- 
Iny  observed  a  remarkable  relation  between  the  amount  of 
material  deposited  and  the  atomic  weight  of  the  element. 
Indeed,  his  experiments  clearly  showed  that  electricity  was 
of  an  atomic  nature,  but  it  was  not  until  many  years  later 
that  this  fact  was  tentatively  reeognised.  Dr,  -Johnson 
Stoney,  in  1874.  was  the  first  to  point  out  clearlv  that  the 
results  of  electroly.sis  were  only  explicable  on  the  a.SKump- 
tion  of  the  atomic  nature  of  electricity,  and  he  made  an 
ipproximate  calculation  of  the  actual  quantity  of  electricity 
imed  by  the  unit  which  he  suggested  should  be  called  the 
•  •lectron. 

The  discovery  of  the  X-rays  in  1895  gave  a.  great  impetus 
to  the  study  of  the  pa.-^sage  of  electricitv  throiich  ga^ses.  It 
was  shown  that  a  number  of  positively-  or  negatively-charged 
particles  or  ions  were  produced  in  the  gas,  and  it  "was  pos- 
sible to  study  m  much  greater  detail  the  wav  the  charges 
moved,  and  to  examine  their  effects.  The  neutral  ga.s  or  a 
certain  number  of  molecules  of  it.  was  ionised  bv  radiation 
the  question  arose  whether  the  charges  carried  bv  these  ion.q 
in  the  gas  were  really  of  the  same  nature  as  the  charges  in 
electrolysis.  One  method  adopted  in  the  investigation  in- 
volved magnifving  ten  thousand  times  the  narticles  emitted 
ny  radiunKwhich  were  rendered  visible  and  courted  at  the 
rate  of  5.000  a  minute.  The  actual  charge  carried  bv  the 
whole  group  of  particles  wa«  determined,  and.  dividing  one 

1"^»^  K  ^  *^  "w?V  ^^^  '^^'■^  ""^'^  t«  ^^^^  'it  the  charge 
Z^  ,7.  7'^  Particle.  There  was  another  exr>eriment  made 
with  cathode  my,,  m  which  the  brisht  particles  emitted  bv 
S^l'i^f'^^''^'H.'^7m  o^~^:',"^  upwards  at  a  velocitv  of  the 
Wn«  ™v;  .^„^.  ^f -f"  "^^h  P^^J^^^^i-  They  looked  like 
St  bv^=f  t.r^l-  ^'il'^'^'^  be  deflected  to  the  right  or  the 
^I^JS-J.  f^^\'  ^l^  P'lrticles  were  negative  dertrons. 
~X  Z  °/.  negative  charges  of  very  minute  mass.  It  wa^ 
IItI^^.  disembodied  atom  of  electricity  quite  apart  from 
*W  iZ  "^  T^'^^-.  ^«  ei^enoe  was  reasonably  complete 
f"^^k  T:-^*^7^\  electron  wae  the  imit  or  atom  of  elec- 
tncitry,  and  that  its  mass  was  pnrdy  e.iplaina.hle  by  its  elec- 


trical effect;  iu  other  words,  there  w-as  no  matter  associated 
with  it;  it  was  just  a  flying  at-om  of  electricity.  So  far  they  had 
got  the  negative  atom  of  electricity  separated.  Now  came  the 
question:  What  about  the  positive  atom  of  electricity?  Was 
there  a  counteri>art  of  the  negative  electmn?  Many  had 
searched  for  it  during  many  yesirs.  but  nobody  had  iound  a 
positive  charge,  which  was  the  counterpart  of  the  negative. 
The  lightest  mass  they  could  find  of  a  positive  charge  waa 
actually  the  hydrogen  atom ;  in  other  words,  an  atom  of 
matter!  Why  was  this?  Many  people  thought  that  they 
must  get  the  positive  electron  of  the  same  small  ma.ss  as  the 
negative  electron.  Personally,  he  believed  they  wi>uld  never 
do  so.  that  there  was  at  this  stage  a-  real  distinction  between 
the  positive  and  the  negative  atoms  of  electricity,  and  the 
positive  would  never  l)e  found  of  le-ss  ma6.s  than  the  hydrogen 
atom.  His  opinion  was — and  there  was  no  evidence  to  con- 
tradict it  at  the  moment — that  the  positive  electjon  was  the 
hydrogen  atom  po.sitivoly  charged. 

A  hundred  million  ordinary  atoms  put  side  by  side  would 
about  cover  the  width  of  a  finger,  and  the  negative  electron 
was  about  a  hundred-thousandth  the  diameter  of  an  ordinary 
atom  of  matter.  Tliis  much  could  be  said — with  a  certain 
hesitation,  because  it  v\'as  not  verified — that  they  seemed  at 
this  stage  to  have  got  the.  idea,  that  there  were  two  kinds  of 
electricity  which  really  differed  from  one  another — probably 
not  in  charge,  becau.se  the  charge  was  the  same,  but  in 
dimensions;  and  probably  the  proi)erties  of  matter,  the  struc- 
tUR*  of  the  atoms  of  matter,  were  due  to  the  fact  that  there 
was  a  real  distinction  between  positive  and  negative  elec- 
tricity. So  the  "  two  fluid  "  people,  though  they  did  not 
know  it.  and  deserved  no  credit  for  it,  were  really  right. 

The  lecturer  proceeded  to  show  by  experiments  the  effects 
pi'oduoed  by  the  negative  electrons  in  motion,  and  al.so  by 
the  positive  bodies,  when  passing  thi-ough  gas.  Other  experi- 
ments, he  said,  threw  light  on  the  structure  of  the  atom.  It 
could  be  shown  that  in  a  multitude  of  ways  that  the  negative 
electron  was  a  constituent  of  the  atom  of  matter,  a  mobile 
constituent  that  could  be  easily  removed.  How  was  the 
at-om  built  up?  A.ssuming  it  to  be  an  electrical  structure 
containing  electrons  or  negative  charges,  it  must  have  a  cor- 
responding magnitude  of  positive  charge  to  make  it  elec- 
tiically  neutral.  Some  interesting  suggestions  had  been  put 
forward,  and  one  in  w-hich  he  and  others  believed  was  the 
nucleus  theor>-.  It  was  arrived  at  experimentally.  If  they 
watched  .some  alpha  particles  passing  through  gold  they 
would  see  that  some  were  deflected  and  turned  aside  at  right 
angles.  This  indicated  that  when  the  negative  electron,  fly- 
ing along  at  10.000  miles  a  second,  cot  inside  an  atom  it  came 
into  collision  with  something  which  gave  it  a  violent  deflec- 
tion. Experimental  investication  led  to  this  conclusion.  The 
atom  was  built  up  in  a  rather  surprising  way.  At  the  centre 
waiS  a  veiy  minute  nucleus  which  carried  a  positive  charge; 
surrounding  it  on  the  outside  were  a  number  of  electron.s 
arranged  at  distances  which,  proportionately  to  the  actual 
dimensions,  might  be  called  vast.  If  they  imagined  the 
nucleus  in  the  centre  to  be  about  the  size  of  a  football  in  the 
middle  of  that  room,  the  nearest  electron  would  be  out  in 
the  street  and  the  furthest  electron  400  yd.  away.  The  elec- 
trons occupied  the  .space,  but  did  not  fill  it,  and  in  the  centre 
was  this  nucleus.  Obvipu-sly  the  arrangement  of  the  elec- 
trons was  defined,  and  the  properties  of  the  atom  were  de- 
fined, by  the  magnitude  of  that  charge  in  the  centre  which 
contained  practically  the  whole  ma.ss  of  the  atom.  No  doubt 
it  was  complex  in  itself,  .although  of  such  minute  dimensions. 

Now  by  measuring  the  scattered  particles  one  could  form 
an  idea  of  whit  was  the  actual  charge  on  the  nucleus.  In 
an  atom  of  gf)ld  one  might  say  it  had  about  80  of  the  atoms 
of  electricity.  It  could  not  he  done  very  accurately  by  that 
method,  but  it  was  possible  to  get  an  estimate,  and  the 
general  result  seemed  to  show  that  the  actual  nucleus  charge 
in  the  centre  of  the  atom  was  about  one-half  of  its  atomic 
weicrht.  Obviously,  if  the  atomic  theory  of  matter  held  they 
could  not  have  one  atom  20  and  the  next  one  20^ ;  they  could 
only  have  20,  21.  22,  and  so  on.  Probably,  therefore,  the 
nucleus  charce  would  van,-  by  definite  units  or  atoms  of 
electricity.  That  view  received  a  very  remarkable  verifica- 
tion by  the  work  of  Moseley  in  studying  the  wave  length  or 
frequency  of  the  X-rays  produced  by  the  cathode  rays.  Mose- 
ley. who  lopt  his  life  in  the.  Dardanelles,  was  one  of  the 
ablest  of  the  University's  younger  physicists.  He  took  a 
whole  system  of  elements,  put  them  in  a  tube,  and  fired  the 
cathode  rays  upon  them.  That  gave  rise  to  the  X-rays 
which  were  characteristic  of  those  elements,  and  by  observa- 
tion of  the  vibration  of  the  hnes  in  .the  spectrum  he  was 
able  to  show  that  the  frequencies  were  proportionate  to  the 
square  of  certain  numbers  which  were  now  called  the  atomic 
numbers.  Starting  with  hydrogen  as  1.  helium  was  2,  lithium 
?■.  and  so  on.  The  general  evidence  showed  that  the  charge 
on  the  nucleus  of  the  atom  was  1  for  hydrogen.  2  for  heHum, 
and  so  on.  Moseley  was  not  able  to  verify  the  whole  serie.<> 
of  elements,  but  since  his  death  the  investigation  had, been 
carried  as  far  a«  the  highest  element,  uranium,  which  had 
an  atomic  weight  of  92.  With  four  exceptions,  the  atomic 
number  of  every  element  from  1  up  to  92  had  been  verified 
He  had  said  the  nucleus  wa,=  a  verr  small  thins.  What 
must  its  composition  be?  There  was  reason  to  believe  that 
the  nucleus  was  built  np  of  simpler  units.  It  was  a  compli- 
j-at-ed  thine  consisting  of  positive  atoms  of  hydrogen  and 
belinm  with  negative  electrons  mixed  with  them,  but  on  tie 
whole  the  positive  charges  were  greater  than  the  nega,tive. 
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Although  so  minute,  it  was  composed  of  a.  Jaige  number  of 
bodies,  and  presumably  was  a.  system  in  itself,  a  system,  so. 
to  speak,  guarded  on  aU  aides  by  the  electrons  round  it. 

It  might  be  asked,  how  wei«  they  to  penetrate  into  the 
nucleus  to  hnd  out  what  it  was  inatie  of'.'  'ihere  was  some 
evidence  which  threw  light  upon  that  point.  Ihe  general 
evidence  was  that  the  mass  of  the  nucleus  must  be  of  the 
same  order  as  the  electron  itself,  if  they  could  get  particles 
swift  enough  to  penetrate  into  the  interior  of  the  nucleus 
of  any  atom  a  large  amount  of  iuformation  could  be  got  by 
studymg  the  deviation  of  swift  paa-ticles  that  weae  flying 
through  matter,  the  reason  being  that  they  penetrated  right 
mto  the  inner  centre  of  the  atom,  and  the  forces  involved  in 
those  collisions  that  he  had  spoken  about  were  exactly  the 
same  as  the  forces  involved  when  two  atoms,  say  of  helium 
and  hydrogen,  were  in  coUision.  Although  these  "bodies  were 
inlinitesimal  the  forces  at  work  were  measured  in  pounds. 
The  great  problem  was  whether  they  would  break  down 
under  the  impact  of  these  enoiTuously  swift  particles,  lliat 
was  the  problem  of  the  future. 

They  had  now  arrived  at  this  stage,  that  the  atom  of 
matter  was  qothing  more  than  electricity,  in  fact,  the  whole 
of  matter  was  really  a  manitestation  of  electricity,  and  they 
sought  to  explam  the  properties  of  matter'  by  the  combma/- 
tion  of  negative  and  positive  charges.  His  audience  would 
understand  that  although  a  great  advance  had  been  made  in 
the  knowledge  of  these  thmgs,  when  they  reached  the  point 
of  bemg  able  to  discuss  the  passibihties  of  the  structm-e  of 
the  atom  they  had  still  a  long  way  to  go.  The  great  problem 
of  the  relation  between  electricity  and  matter  was  of  fasci- 
nating interest  to  scientists,  and  h©  thought  it  would  be  the 
great  problem  lying  at  the  base  of  science  for  years  to  come. 

A.  vote  of  thanks  to  the  lectm"er  was  carried  unanimously. 


BUSINESS  NOTES. 


Another  German  Retreat. — The  Frankfurter  Zeitum/, 
refers  with  regret  and  anxiety  to  the  increasing  number  of 
retnements  of  leaders  in  banking,  industry,  and  commei'ce, 
as  it  regards  it  as  essential  that  they  should  remain  at  the 
service  of  German  economic  hie,  their  work  being  more 
indispensable  in  the  future  even  than  in  the  past.  The 
tentlency  among  leaders  to  forsake  their  posts  has  also  been 
present  m  hlimgary  under  the  new  regime,  and  it  led  in  April 
to  the  issue  ol  a  decree  by  the  Hungarian  B,evolutionary 
CouncU  providmg  (says  the  Seuc  prcie  I'ressc)  that  the  pre- 
sent directors,  managers,  and  officials  of  the  industries  to  be 
socialised  are  bound  to  remain  m  their  positions  and  to  con- 
tinue to  carry  on  their  undertakmgs  to  the  bes-t  of  their 
ability,  so  far  as  they  were  at  their  po.9ts  at  March  i'ind  of 
the  current  year,  or  were  prevented  from  carrying  out  their 
duties  by  no  fault  of  their  own.  Then'  salaries  must  not  be 
more  than  before,  but  in  no  case  a?te  they  to  exceed  Ki'.3,0UU 
monthly.  Anyone  contravening  these  regulations  is  'to  be 
brought  before  the  revolutionary  tribunal. 

Electrical  Appliances  for  China. — We  have  received  a 

copy  of  the  February  issue  of  the  Far  Eastern  Revisw,  pub- 
lished in  Shanghai,  and  having  London  offices  at  97,  Gresham 
Street,  E.G.  '.2.  It  is  a  special  and  very  bulky  number 
(10s.  6d.,  post  free),  devoted  specially  to  the  subject  "Ports 
of  the  Orient."  It  contains  a  large  volume  of  infonnation 
which  should  be  of  service  to  firms  and  others  interested  in 
trading  operations  with  the  Far  East.  Attention  is  specially  de- 
voted to  China.  In  the  course  of  an  article  on  "  The  Chinese 
Market  for  Machinery,"  it  is  stated  that  the  use  of  electrical 
appliances  is  naturally  limited  to  those  cities  and  districts 
where  electric  power  is  obtainable,  and  the  constant  growth 
of  this  trade  under  these  circumstances  is  promising.  "A 
great  many  electric  power  plants  have  been  unable  to  get 
machinery  during  the  past  year  to  take  care  of  natural  in- 
creasy  in  consumption,  and  new  contracts  for  current  have 
been  subsequently  refused.  With  an  increased  import  of 
appUances  under  such  circumstances  we  can  only  infer  to 
what  size  the  business  would  have  grown  under  normal 
conditions." 

Industrial  Relations. — In  the  course  of  his  speech  at 
the  annual  meeting  of  Eichardsons,  Westgarth  &  Co.,  Ltd., 
at  Hartlepool,  to  which  reference  is  made  in  our  "  City 
Notes"  to-day,  Mr.  D.  B.  Moxison,  the  chairman,  said:  — 
"  With  regard  to  the  industrial  outlook,  provided  that  labour, 
in  striving  for  the  immediate  realisation  of  high  ideals,  is  not 
forgetful  of  the  frightful  financial  obligations  that  this  country 
has  to  face,  and  provided  also  that  we — and  I  refer  to  both 
capital  and  labour — work  together  with  a  determination  to 
win  out  in  the  coming  industrial  world  straggle,  then  we 
can  say,  '  All's  well.'  If,  on  the  otlier  hand,  we  refuse  freely 
to  recognise  that  the  highest  producti\'ity  possible,  in  a.ssocia- 
tion  with  correspondingly  high  pay,  is  a  governing  factor  in 
the  attainment  of  success,  then  the  realisation  of  this  economic 
fact  will  be  forced  upon  us  by  the  dire  experiences  of  an 
industrial  Cataclysm  of  the  fii-st.  magnitude.  As  between 
these  two  alternatives  and  their  inevitable  consequendfes  a 
decision  must  be  made  by  ca^pital  and  labour;  together,  a,nd 
together  only,  capital  and  labour  will  stand  or  fall,  and  on 
the  choice  of  these  altemati'ves  depends  the  future  of  manu- 
facture in  this  country." 


...^iThe  Industrial  League. — On  June  Srd  the  Executive  of 

tne  iudusuuil  r^eagae  explained  the  aims  and  pohcy  of  the 
L/eague  to  the  teclinicai  rress.  in  an  introductory  speech, 
the  cnaiimau,  Mr.  G.  H.  Roberts,  M.P.,  President,  said  that  it 
was  established  by  a  few  people  of  imagination,  to  do  some- 
thing for  then-  country  in  the  trymg  tunes  that  would  follow 
the  war',  and  that  the  country  was  emergmg  from  thajt  ordeal 
more  successfully  than  might  have  been  hoped  was  m  some 
measure  due  to  the  influence  of  the  League.  In  the  war  all 
classes  had  learnt  their  value  to  the  nation;  every  worker 
should  have  good  wages,  security,  a  decent  home,  and  the 
amenities  that  made  hfe  worth  living,  but  the  League  did 
not  take  a  oue-sided  view  of  the  question — there  must  also 
be  increased  production.  Men  coulu  not  be  guided  by  things 
that  they  did  not  understand ;  the  great  mass  of  the  people 
was  ignoi'ant  of  the  principles  of  production,  and  the  League 
was  out  to  educate  both  employers  and  employed.  The  nati'^n 
had  to  choose  between  harmony  and  conflict;  the  latter 
meant  irreparable  disaster  to  all  parties,  while  harmony 
guaranteed  efficiency  and  success.  Unless  harmony  were 
very  soon  established,  our  country  would  be  handicapped 
for  ever  in  the  markets  of  the  world;  rmless  our  home  and 
foreign  trade  constantly  expanded,  the  nation  must  suffer. 
The  Industrial  League  supported  the  demand  of  the  workers 
for  a  fuller  and  richer  life,  but  taught  them  that  they  must 
exert  themselves  to  gain  it. 

Mr.  H.  E.  Blain,  vice-president,  said  that  suspicion  and 
distrust  between  man  and  man,  and  between  class  and 
class,  were  infinitely  mischievous;  the  welfare  of  aU  depended 
upon  the  strength  and  rapidity  with  which  those  feelings 
could  be  stamped  out.  Few  had  thought  that  the  first  .six 
months  after  the  war  woidd  i)ass  so  peacefully  as  they  had 
passed;  firmness  on  the  part  of  the  Government,  fairness  on 
the  part  of  the  employer,  and  understanding  on  the  part  of 
the  employe,  were  indispensable  to  industrial  peace,  and  the 
whole  future  of  the  race  depended  on  the  success  with  which 
<iie  tenets  of  the  League  were  carried  into  practice.  Co- 
operation between  capital  and  labour  was  absolutely  essential. 
They  were  organising  branches  of  the  League,  embracing 
men  of  all  parties,  religions,  grades,  and  classes ;  they  beheved 
in  their  fellownien,  and  desired  to  benefit  theu-  race  and  to 
develop  the  spirit  of  co-operation.  In  August  a  three-day 
conference  would  be  held,  at  which  the  subject  would  be 
discussed,  and  he  asked  for  the  hearty  support  of  the  Press. 

Mr.  IB.  J.  P.  Benn  drew  attention  to  the  practice  of  tiie 
daily  Press  of  distorting  the  facts  in  reporting  speeches,  and 
pointed  out  that  Mr.  Roberts  had  not  spoken  of  the  Whitley 
Report. 

Mr.  Roberts  agreed  that  the  trade  and  technical  Press  had 
maintained  a  free  and  independent  attitude,  and  said  that 
the  discussion  of  the  facts  regarding  British  and  foreign  trade 
was  of  great  influence  in  counteracting  the  anarchistic  ten- 
dencies of  the  dav;  they  must  plan  very  carefully  lest  they 
should  upset  that' very  complex  machine.  The  prosperity  of 
the  working  classes  was  only  possible  when  trade  and  in- 
dustry were  estahhshed  on  a  safe  and  stable  foundation. 
The  Whitley  Reix>rt  contained  a  great  idea,  and  would  be 
the  salvation  of  oui-  country.  They  should  bring  the  workers 
down  from  the  clouds  and  confront  them  with  actualities,  in 
their  own  interest.  W'orkers  were  entitled  to  a  brighter 
hfe,  but  must  work  to  win  jt;  to  teach  them  was  the  work 
of  the  Industrial  Ix:^ague. 

The  German  Bosch  Business.— The  Kobert  Bosch  Co., 
Stuttgart,  reports  for  the  year  ending  September  30th,  1918, 
a  net  profit  of  Mk.3,799,2.5'2,  against  Mk.4,'290,4'23  in  the  pre- 
vious year.  In  1916-17  a  dividend  of  10  per  cent,  on  the 
Mk.1'3  mill,  capital  was  paid,  but  this  time  it  is  proposed  to 
make  no  distribution,  but  to  place  Mk.'2,63'2,000  to  reserve 
against  war  taxes,  Mk. 100,000  to  the  legal  reserve,  and 
Mk.'200,0(X)  to  special  reserve,  carrying  forward  Mk.867,252. 
The  book  value  of  the  works  has  risen  from  Mk.5.97  to 
Mk.7.36  mill,  raw  materials,  part  finished  and  completed 
products  Mk.'21.99  mill.,  securities  Mk.12.35  mill.,  and  debtors 
Mk.14.96  miU.  On  the  other  side-  the  loan  debts  were 
Mk. 15.24  mill.,  bank  debts  Mk.1.95  miU.,  and  current  debts 
Mk.20.77  mill.  The  special  reserve  fund  for  conversion  to 
peace  production  is  Mk.l  mill.  The  directors  regard  the 
greatly  increased  stocks  as  a  source  of  danger  of  loss,  as  they 
are  chiefly  products  which  are  either  useless  after  the  war,  or 
would  require  conversion  for  peace  purposes.  A  fiirther  im- 
portant danger  is  the  large  amounts  outstanding  in  Austro- . 
Hungary.  The  bank  balances,  which  amounted  to  over 
Mk.lO  mill,  in  the  previous  year,  are  completely  exhausted, 
and  future  prospects  are  poor.  The  company  is  taking  up  the 
sale  of  its  former  peace  production,  but  it  is  doubtful  how  far 
it  will  be  able  to  regain  its  former  foreign  customers  .for 
same. — Frnnkfurter  Zcifiing. 
It  is  indeed  "  doubtful." 

Opening  Credits   on    Behalf  of  Enemies.— The  Board 

of  Trade  have  issued  a  General  Licence  under  the  Trading  with 
the  Enemy  Proclamations  authorising  persons  in  the  United 
Kingdom  to  open  credits  on  behalf  of  persons  or  bodies  of  persons 
in  enemy  cotmtriea  for  the  purpose  of  financing  transactions  that 
have  been  authorised  under  "Tradinfr  with  the  Enemy  legislation  in 
the  United  Kingdom  or  any  other  part  of  his  Majesty's  Dominion.s. 
and  transactions  between  persons  residinfr  or  carrying-  on  business 
outside  his  Majesty's  Dominions  which  have  been  authorised  by  the 
Allied  and  A.ssociated  (iovernments,  or  any  of  them, 
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Catalogues  Wanted  Abroad. — British  trade  cataiogues 
oi  indiLbLiidi  iiiatiuucii ,  oKXtncal  muciiiiiei'j',  appliances  and 
rquipineui,  eiccinc  railway  cquipineni.  and  eciouiitic  niitni 
luenta,  may  be  aeul  to  Mi  irielu,  H.il.  i'latie  L'ummi»aion<:-( 
ji  loioniu,  •2^1--jM,  Couiederatiou  Lilc  iiuildiny?,  Toiouln. 
ii>  Auijusi  ijtii  loi-  display  lur  uispecUou  by  GanaUian  buyea.-, 
ji  lUe  Boieau  ol  inloiuiauuii  ukicb  wili  bo  open  at  tlif 
Tanadiaii  X;iiiuiiu]  KxliibitKm  duiiiiy  tbo  iatil  weeU  m  AiigiiM 
:iud  tbo  lir.^i  wooJi  in  SeiHvinbfi . 

CaialofcOies  at  iSntisb  liiius  desaiuj,'  to  do  export  trade 
witb  Cz<x-ho-Slovakia,  should  be  .sent  to  II. M.  ChargiJ 
tlAlIairos,  biitish  Legation,  Pi-ague. 

Biiiisii  cataiogues  intended  (or  the  interior  towns  of 
Turkey  should  be  sent  to  Mr.  A.  Waugh,  British  High  Ct>ni- 
liiissiouer,   Constantinople. 

German    Wage     Demands    Retard     Business.  —  The 

Heiruian  i^ohnuii  Co.,  in  Brouibery,  has  nuineioas  pressing 
inquiries  for  special  articles,  but  buyers  are  gcuei-alJy  posl- 
IKjnuig  their  orders,  as  they  cannot  niaiie  up  theii'  ininds  to 
l-)ay  tbe  high  prices  asked  in  consequeuue  of  the  wage  deiiiand.s 
of  the  worknieu. — Koln.  Zty. 

According  to  the  Welticirtschajtsseitung  of  May  'indithe 
iyeipzig  Fau'  at  the  end  of  April  was  a  record  as  regards  the 
nunibcrof  exhibitors  and  the  numboi-  of  would-be  purchasers, 
of  buyers  from  foreign  countries,  about  TOO  w'oie  from  Ger- 
maJi-.-Vustria ;  between  bOO  and  700,  Czecho-Slovalcia;  about 
■JOO.  Moravia  and  Austrian  Silesia;  between  ■250  and  ciUO, 
S\vi'di\u ;  about  000,  Holland;  about  350,  Switzerland;  about 
•ioU,  Denmark;  between  30  and  40,  Norway.  There  were  also 
a  few  visitors  from  enemy  countries  and  a.bout  300  exhibitors 
from  foifign  countries.  The  large  share  taken  in  the  I'aii- 
liy  Gt'niian  industries  might  be  claimed  as  a  proof  that  Ger- 
liiany  had  already  suiinoointed  to  a  very  cousidei'able  extent 
tlie  economic  difficulties  resulting  from  the  Revolution ;  but 
that  i.s  not  tJre  fact,  for  the  very  high  prices  of  the  exhibits 
caused  by  the  high  wages  prevalent  throughout  the  country 
consideiubly  afl'ected  the  business  done.  But,  says  the  i>a.per 
mentioned,  the  lirst  Peaee  Fair  certainly  did  sliow  that  Ger- 
man uianufacturers  are  turning  their  backs  on  "  substitutes." 

The  well-known  contractors,  the  Philipp  Holzmann  Co.,  in 
Frankfurt  a,-M.,  who  formerly  had  develojied  an  active  busi- 
ness in  constiiictional  work  in  foreign  and  overseas  countries, 
state  in  their  report  for  1918  that  since  the  outbreak  of  tie 
Revolution  there  has  been  a  .serious  reduction  in  the  output 
<if  workmeji  and  a  lack  of  desii'e  to  w'ork,  while  at  the  same 
time  there  have  been  continual  nnreasonable  wage  and  salary 
trouldes  and  exaggerated  demands  for  reduction  in  hours  of 
u<n-k.  'Tlie  direct  effects  were  disproportionately  high  work- 
ing expenses,  wausteful  use  of  expensive  machinery  and  tools, 
and  a.  (-.vr  longer  time  employed  in  con.structiou.  Indu'ectly. 
tlK'si-  conditions,  along  w'ith  the  lack  of  raw  material  and  the 
giouing  tralYu-  difficulties,  must  hinder  the  expected  i-evival 
of  liuilding  activity  and  cot  only  reduce  profits,  but  also 
iillect  most  seriously  the  general  national  econoany. 

The  D.A.Z  (.A.pril  5th)  says  that  complaints  such  as  the 
a.lx)ve  are  not  new,  but  are  common  to-day  to  every  industry 
employing  heavy  labour,  and,  well  known  as  are  the  causes, 
i-quajly  difficult  is  the  remedy.  But  they  must  be  brought 
to  notice,  in  order  to  dra.w  attention  to  the  aims  towards 
which  the  efforts  for  reconstruction  of  the  national  economy 
must  !«■  directed. 

Space  Still  Available  at  the  Athens  Exhibition.— As  we 

have  already  informed  our  readers,  the  Federation  of  Britisli 
Industries  is  org-anisinir  a  British  Manufacturers'  Exhibition  in 
Athens.  It  will  be  held  in  October  and  November  next.  At  the 
present  moment  there  is  a  great  demand  in  Greece  for  practically 
every  description  of  manufactured  article  produced  in  this 
country.  We  need  hardly  point  out,  therefore,  that  the  Exhibition 
affords  our  firms  an  excellent  opportunity  of  introducing:  their 
goods  to  Greek  buyers.  There  is  still  some  space  available 
in  the  Exhibition,  but  manufacturers  should  not  delay  sending-  in 
their  applications.  Among  the  articles  mentioned  by  the  B.F.I. 
Special  Commissioner  in  Athens  as  being  greatly  in  demand,  are 
the  following  : — 

Machinery  of  every  description,  particulai-ly  asridilturid  ruiichineiy. 

Railway  rolling  stock,  Ac. 

Electric  dynamos,  Ac. 

-Automatic  telephones. 

Fertilisers  and  ■■lieiiucMls  generally. 

Italian  Electrical  Companies. — There  has  been  formed  at 

Milan  a  company  styled  Fabbrica  Italiana  Lampadine  Elettriche. 
S.A.,  with  a  capital  of  2,500.000  liie,  for  the  manufacture  of  electric 
lamps. 

A  company  has  been  formed  at  Mondovi  Carassone  with  the 
title  of  Industria  Ceramiche  Elettro-refra  Harie  La  Vittoria,  to 
take  over  the  business  of  the  firm  Ceramiche  Georgis  ed  Industrie 
Ceramiche  Nicolone  Sard  e  Ca. 

The  following  companies  have  increased  their  capital  : — Societa 
Idroelettrica  Piemonte.  Turin,  I.i.OOO.OOO  to  40.000.000  lire  ;  Societa 
Elettrica  di  Benevento,  Milan,  37.5,Oi)0  to  1.500,000  lire,  increasing 
eventually  to  3,000.000  lire  ;  Societa  Elettrica  Milanese,  Milan, 
:^.000,000  to  5.000.000  lire  ;  Societa  Elettrica  Sarda,  1.200,000  to 
10.000,000  lire;  Forze  Idrauliche  dele  Appennino  Centrale. 
Florence,  2.000.000  to  4.000  000  lire  :  Societa  Elettrica  Bergamasca. 
Bergamo,  H,360,000  to  10,000,000  lire  ;  and  Elettrica  Commense  A. 
Volta.  Como.  6,(100,000  to  .s ,000.000  lire. 

The  Societa  Italiana  di  Utilizzazione  Forze  Idrauliche.  Milan, 
capital  .so.OOO  lire  ;  and  the  Societa  Anonima  Gaz  ed  Elettricita 
Palermo,  have  gone  into  liquidation. 


Import  Restrictions.-  The   President  of   the   Board  of 

T'rade,  after  duly  conaidcriiig  the  recommendations  of  the  Con- 
sultative Council  on  Imports,  has  fiveu  the  following  further 
directions  in  regard  to  the  Prohibition  of  Import   — 

The  restrictions  on  the  importation  of  the  following  articles  lue 
to  be  removetl.  and  general  licences  have  been  issued  : 

'2^7.  Celluloid  in  sheets,  rolls  aiffl  rods. 

;107.  Aluminium  sheets,  Coil,  circles,  rods,  hars,  insots,  angles,  wire,  tuhesaud 
strip. 

The  imix)rtation  of  the  following  articles  is  to  be  licensed  only 
exceptionally  as  and  when  required  : — 

334.  Manufactures  of  celluloid  except  sheets,  rolls  and  rods. 

3B5.  Manufactures  of  aluminium  except  sheets,  foil  oiroles,  rods,  hars.  ItikoIs, 
angles,  wire,  tubes  and  strip,  also  powder  and  hollow  ware. 

33a.  Door  bolls  other  than  electric  hells. 

:Mi).  Electrical  toys. 

The  importation  of  the  following  articles  is  to  be  restricted  as 
shown  ;  — 

^50.  Manufactures  of  bone,  horn,  and  ivory,  are  to  be  admitted  at  the  rate  of 
100  per  cent,  of  1913  imports. 

a.V2.  Gas  mantles  are  to  he  admitted  at  the  rate  of  100  per  ceiu.  of  191(1 
imports  in  quarterly  amounts. 

855.  Insulating  cloths  and  tapes  (including  varnished  cambrioB  and  oiled 
silks)  are  to  be  admittt^d  at  the  rate  of  25  per  cent,  of  1913  imports. 

35{i.  Carbons  for  arc  lamps,  cinemas  and  searchlights,  are  to  be  admitted  at 
the  rate  of  20  per  cent,  of  lylG  imports. 

Applications  for  special  licences  should  be  made  as  usual  to  the 
Department  of  Import  Restrictions,  22,  Carlisle  Place,  S.W.  1. 

Import  Relaxations  and  Restrictions. — The  concluding; 

meeting  of  the  Consultative  Council  on  Imports  was  held  at  the 
Boai'd  of  Trade  on  June  2nd.  In  view  of  the  completion  of  the 
Council's  work,  the  Bmird  nf  Trade  Jour/tal  of  June  r)th  con- 
tained a  consolidated  up  to-date  list  of  the  import  relaxations  and 
existing  restrictions.  The  list  is  divided  into  two  parts  : — (I)  The 
articles  which  may,  and  (2)  those  which  may  not,  be  imported 
without  licence  from  the  Department  of  Import  Restrictions. 

New  Swedish  Company. — A  new  electrical  engineering 

concern  has  lately  been  organised  at  Trelleborg  under  the  title 
of  the  Svenska  Elektriska  Verkistad  Aktiebolag. 

Royal  Visit  to  Braby's.  — •  Prince  Albert    visited   the 

Ida  and  Victoria  works  of  Messrs.  Braby  i:  Co  .  Ltd.,  at  Deptford. 
last  Friday,  in  connection  with  the  Industrial  Welfare  Society, 

Chemical  Works  Fire  Loss  in  Germany. — The  Elettio- 

Saltpetre  Works  Co.  in  Berlin,  formed  in  11)1. "j  by  the  A. EG. 
and  the  Grieshiem  Electron  Chemical  Factory  with  Mk.  H  mill, 
capital,  suffered  severe  loss  in  l'J17  by  a  great  fire  and  explcsion, 
•and  closed  the  year  111  I.S  by  carrying  forward  the  loss,  increased 
from  Mk,  1,211,958  to  Mk.  1,417,20!). 

Co-partnership  in  German  Steel  Trade.— The  North- 
west Group  of  the  (ierman  Iron  and  Steel  Manufacturers'  Associa- 
tion has  joined  with  the  Workmen's  Organisation  in  a  working 
partnership.  A  Chief  (District)  Committee  of  the  Association  of 
Free  Employers'  Unions  is  to  look  after  affairs  for  the  Unions 
combined  in  this  working  partnership  for  the  Rhenisli-WesI - 
phalia  District.  The  business  is  to  lie  ctmducted  by  the  (ierman 
Overseers'  Union. — Kiiiii.  /.tij.,  April  27th. 

Trade  Announcements.— Mkssks.  T.  J.  (i«Aixr{Ku  ^t  Co. 

have  changeil  their  address  to  .Street's  Building.  .S7,  Westgate 
R,oa<l,  Newcastle-on-Tyne  (Telephone,  Central  2998).  The  stores 
department  is  at  17,  Dean  Street,  Newcaatle-on-Tyne  (Telephone, 
Central  3474). 

Thi:  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  in  order 
to  deal  with  increasing  business  in  the  Liverpool  district,  have 
opened  an  office  and  stores  at  33,  James  Street,  Liverpool  (Tele- 
phone number,  358  Central;  Telegrams,  " Asteroidal,"  Liverpool). 
The  new  stores  will  carry  a  stock  of  wiring  supplies,  electric  light 
fittings,  and  "Mazda"  lamps  for  ship  lighting  and  general 
purposes,  and  will  deal  with  inquiries  for  all  classes  of  B.T.H. 
electrical  apparatus,  such  as  turbines,  generators,  motors,  switch - 
gear,  control  gear,  &c. 

Mb.  G.  C.  (iowAN,  who  has  been  demobilised,  has  recommenced 
business  as  an  electrical  engineer  and  contractor,  at  58,  High  Street. 
Aylesbury. 

Mr.  J.  Halev,  discharged  from  the  Army  as  unfit  for  further 
service,  has  commenced  business  as  an  electrical  engineer  and  con- 
tractor, at  5.  Hanover  Street,  Halifax. 

Messrs.  Poolev  &  Austin  are  moving  on  June  16th  to 
temporary  offices  at  (19.  Victoria  Street,  London,  S.W.  1 . 

Mr.  Andrew  Chalmers  has  resigned  his  position  of  assistant 
manager,  electrical  department,  William  McGeoch  &  Co.,  Ltd.,  28, 
West  Campbell  Street,  Glasgow,  and  has  started  business  under  the 
firm  name  of  Andrew  Chalmers  &  Mitchell,  electrical  and 
mechanical  engineers,  brassfounders,  and  general  merchants,  at 
49-51.  William  .Street.  Anderston,  Glasgow. 

Electric   Lamp   Manufacturers'   Association   of    Great 

Britain The    new   telegraphic   address   of    this    Association    i^  : 

"  Itritelnia.  Cannon,  London.'' 

Auction  Sale. — By  direction  of  the    U.S.   (lovernment 

Engineering  Department,  Mr.  R.  H.  Ruddock,  instructed  b.v  Messrs. 
J.  G.  White  i:  Co..  will  sell  by  auction  on  June  17th.  at  the 
American  Government  Engineering  Department,  Didcot.  a  quantity 
of  new  engineering  equipment  and  stores,  comprising  Parsons  oil 
ertgines.  dynamos  motors,  &c.  See  our  advertisement  pages  to-day. 
Assets  Auction  Co.,  Ltd..  will  sell  by  auction  on  June  18th.  at 
119-121.  Newington  Cau.seway,  London,  S.E.,  the  stock  of  an 
electtrical  goods  factor.  Full  particulars,  &c.,  appear  in  our 
advertisement  pages  to-day. 
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For  Sale, — Maidstone  Corporation  invites  offers  for  one 
balancer  (.2  x  230  v.)  ;  the  Disposal  Board.  Jlinistry  of  JIunitions, 
has  for  sale  one  new  500  h.p.  Mirrlees.  Bickerton  jc  Day  Diesel 
engine,  with  spare  parts.  Kc.  Full  particulars  are  given  in  our 
advertisement  pages  to-day. 

Battery  Manufacture  io  Australia. — In  the  Induslriu/ 

An.<>ridt'iii  and  Minuifl  Standard  for  April  2tth,  just  to  hand, 
there  appears  an  article  announcinjr  the  building  of  a  factory 
situated  at  Blaekwattle  Bay.  Glelje  Point.  Sydney,  for  the  manu- 
taeture  of  storage  batteries.  There  is  works  acL'onjmodatioa  for 
L'OO  or  more  hands,  but  at  present  only  Ih  are  employed.  The 
rompany — Accumulators.  Ltd.  —only  began  operations  at  the  works 
at  the  beginning  of  the  prei^ent  year.  The  present  capacity  is  for 
turning  out  X. 50, 000  worth  of  batteries  per  annum,  but  it  is  stated 
that  this  output  could  be  increased  five  fold  with  adequate  pro- 
tection. Batteries  for  train-lighting  sets  have  already  been 
provided  to  the  Commonwealth  and  State  Railways,  and  others 
have  been  supplied  for  house  lighting.  Beginning  with  a  capital 
of  £5.000.  authority  has  since  been  received  from  the  Government 
to  increase  this  to  £15.000.  Among  other  things  stated  in  the 
article  are  the  following  : — Storage  batteries  are  quite  95  per 
cent.  lead.  This  the  company  purchases  from  the  Broken  Hill 
Pty.  Co.  The  wood  lead-lined  boxes  are  made  of  Australian  pine, 
and  later  on  it  is  intended  to  manufacture,  or  have  manufactured, 
in  Australia  the  glass  jars  which  are  often  preferred  to  the  wood 
lead-lined  boxes.  With  the  exception  of  these  glass  jars,  not  one 
part  of  the  storage  battery  is  imported  from  abroad.  At  present 
British  storage  batteries  are  allowed  into  the  Commonwealth  free 
of  duty,  and  there  is  only  an  nd  rahH-mi  duty  of  10  per  cent,  on 
foreign  batteries.  This  the  company  considers  is  entirely 
inadequate.  It  asks  for  an  ad  ralurem  duty  of  at  least  25  per 
cent,  upon  batteries  of  British  manufacture  and  35  per  cent,  on 
batteries  of  foreign  manufacture. 

Book  Notices. — The  Decimal  Edumtor.     Vol.  I,  No.  -l. 

June.  1919.  London  :  The  Association.  Price  6d. — In  the  present 
issue  of  this  publication  we  note  several  articles  and  notes  on 
lecturing,  which  will  be  found  useful  by  those  organising 
public  lectures  for  the  dissemination  of  the  principles  of  decimal 
counting.  Other  matters  of  interest  that  are  dealt  with  are  the 
annual  report  of  the  Decimal  Association  and  the  iirogress  of  the 
Royal  Commission  on  Decimal  Coinage,  whilst  the  metric  system 
in  the  gas  industry  and  the  London  County  Councils  views  are  dealt 
with  in  instructive  articles. 

"  Income-Tax  up  to  Date,  including  an  Explanation  of  the  Excess 
Profits  Duty  as  Revised."  By  H.  J.  Gully,  F.C.A.  Revised  Edition. 
London  :   Financial  Sews.     9d.  ;  post  free  lOd. 

The  June  issue  of  Mayfair  (2s  )  is  a  special  aircraft  number.  It 
is  charmingly  produced,  and  contains  numerous  excellent  half- 
tones of  men  who  are  prominent  to-day  in  the  aircraft  world,  also 
of  aircraft  factories  and  machines.  A  full-page  cartoon  in  beautiful 
colouring  is  included  of  the  Hon.  3Ir.  Justice  Sankey,  chairman  of 
the  Coal  Commission  ;  another,  equally  effective,  shows  Major- 
General  Sir  W.  Sefton  Brancker,  K.C.B.,  who  did  fine  work  under 
the  Air  Ministry. 

Dissolutions  and  Liquidations.— Falk,  Stadelmaxx  a.nu 

Co.,  Ltd.  (ArsTRALi.\). — It  is  announced  in  the  Australian  papers 
just  to  hand  that  the  Minister  for  Trade  and  Customs  has  appointed 
Mr.  R.  H.  Shackell.  of  59,  William  Street,  Melbourne,  controller  of 
the  business  in  Australia  of  the  above  company. 

Welsbach  Light  Co.  op  Australasia,  Ltd. — A  similar 
announcement  appears  regarding  the  appointment  of  Mr.  Thomas 
Brentnall.  of  360,  Collins  Street,  Melbourne,  as  controller  in  the 
case  of  this  company.  Particulars  of  debts.  iVcc.  had  to  be  .sent  to 
these  gentlemen  by  April  14th  in  the  case  of  the  former,  and  by 
May  2nd  in  the  case  of  the  latter,  company. 

GiLi.  k.  Cook,  consulting  electrical  and  telephone  engineers. 
Winchester  House.  London,  E.C. — Messrs.  F.  Gill  &  W.  W.  Cook 
have  dissolved  partnership.  Debts  will  be  attended  to  by  Mr.  W.  W. 
Cook. 

Brown  Bayleys  Steel  Wokks. — Meeting.  July  8th,  at  5, 
Gray's  Inn  Square,  W.C.  to  hear  an  account  of  the  winding  up  from 
the  liquidator,  Mr.  H.  Ashford. 

Vulcanized  Fibre,  Ltd. — Particulars  of  claims,  &c.,  to  be 
sent  by  June  30th  to  the  liquidator,  Mr.  C.  Cooper,  60  and  62. 
Spring  Gardens.  Manchester. 

Consolidated  Diesel  Exgixe  Man'UFACTCRERS.  Ltd.— Sir 
W.  B.  Peat,  the  liquidator,  stated  at  a  meeting  of  shareholders, 
held  on  June  3rd.  that  when  the  order  for  liquidation  was  made 
the  assets  showed  a  total  of  £283.714.  Durini;  the  war  the  works 
of  Carel  Freres  were  taken  possession  of  by  the  Germans,  and  they 
were  in  the  possession  of  the  Germans  when  he  was  appointed 
liquidator  in  November.  1914.  As  soon  as  it  was  possible  after  the 
Armistice  the  chairman  of  the  committee,  together  with  other 
members,  went  over  to  Belgium  and  interviewed  the  people  there 
with  regard  to  the  position  of  the  work?  as  the  Germans  had  left 
them.  Colonel  Bridges,  a  member  of  the  committee,  made  a 
valuation  of  the  works  as  they  stood  at  that  date.  They  met 
Messrs.  Carels  and  an  .t  her  gentleman,  who  was  an  intending  pur- 
chaser, and  they  thoroughly  examined  the  position  of  affairs  and 
the  prospect  of  selling  the  company's  10.001  shares  in  that  company. 
They  were  faced  with  the  position  that  the  company  had  no  funds, 
and  that  they  were  urgently  in  need  of  funds,  and  they  were  dis- 
cussing a  reconstruction  of  the  concern.  They  received  for  these 
10.001  shares  over  £150.000  in  cash.  Messrs.  Carels  had  had  a  claim 
against  the  Consolidated  Diesel  Co.,  and  the  company  also  had  a 
claim  against  Messrs.  Carels.  but  a  compromise  had  been  arrived  at. 
Their  total  realisations  had  been  £280,636.     So  far  one  distribution 


had  been  made  to  the  shareholders — namely.  lOd.  in  the  £ — and 
the  committee  now  recommended  the  declaration  of  another  6s.  in 
the  £.     The  proposed  dividend  was  approved  by  the  meeting. 

Catalogues  and  Lists. — Messes.  Adam  Knox  &  Soxt;, 

Ltd..  47.  Crownpoint  Road,  Glasgow. — Leaflet  describing  the 
"Reliable"  visual  indicator  for  -n-inding-engine  signals,  non- 
cumulative  and  mechanically  operated. 

Messrs.  H.  Dusod  &  E.  Pixat.  quai  des  Grands-Augustins. 
47  and  49,  Paris,  Vie. — Catalogue  of  publications  on  science  and 
industry. 

Bankruptcy   Proceedings. — Frederick  .James   Earle, 

3,  St.  Nicholas  Street.  Truro.  Cornwall,  late  Lemon  Quay,  Truro, 
electrician. — The  adjourned  public  examination  of  the  above  debtor 
took  place  at  the  Town  Hall.  Truro,  on  May  13th.  Defendant  wa-s 
apprenticed  to  a  chemist,  but  in  1906  joined  the  Army.  In  1916  he 
was  invalided  out  of  the  service  with  a  pension.  In  1918  he 
became  a  cinema  operator  at  35s.  a  week.  While  at  the  cinema  he 
started  business  as  an  electrician.  He  secured  some  goods  on 
credit.  He  went  to  London  to  obtain  some  money  (£50).  became 
ill,  and  was  sent  to  hospital.  During  his  absence  his  goods  were 
sold  by  order  of  the  Sheriff.  He  attributed  his  present  position  to 
the  sale  of  his  stock  tor  the  low  jsum  of  £90  ;  he  considered  it 
worth  iCSOO.  His  deficiency  was  £411.  He  hoped  all  along  to  be 
able  to  pay  his  creditors  in  full,  although  he  did  not  remember 
making  profit  on  any  contracts.     The  examination  was  closed. 

Tanks  for  Sale. — Thirty  fighting  tanks  are  included  in 

the  immense  variety  of  goods  which  are  being  sold  by  -direction  of 
the  Disposal  Board  of  the  Ministry  of  JIunitions.  It  is  thought 
that  some  public  bodies  or  Associations  may  favour  the  idea  of 
using  these  attractive  objects  for  raising  funds  for  local  charities, 
ice.  The  tanks  are  at  present  lying  at  the  Training  Centre,  Wool, 
Dorset,  and  «ill  be  disposed  of  by  tender. 


'  LIGHTING  AND  POWER  NOTES. 


Accrington. — At  the  Council  meeting,  last  week,  reference 

was  made  to  a  resolution  that  the  existing  water  turbine  at  the 
sewerage  works  be  so  arranged,  and  necessary  plant  installed,  as  to 
transmit  to  the  Corporation  mains  electricity  not  required  by  the' 
Sewerage  Board.  This  arrangement  would  pay  20  per  cent,  upon 
the  outlay.  The  decision  to  increase  existing  charges  for  energy 
by  a  further  10  per  cent,  applied  to  all  customers.  A  L.6.B. 
inquiry  would  be  held  on  the  application  to  borrow  £85,000  for 
extensions  to  the  electricity  works. 

Barrow.  —  Coxferexce    on    Electricity    SoprLv.— 

With  a  view  to  bringing  together  all  the  local  Council  rejire- 
sentatives  and  power  users  in  the  Furness  and  South  Cumberland 
area,  to  consider  the  electrical  supply  for  the  whole  district,  the  Mayor 
of  Barrow  has.  with  the  approval  of  the  B.  of  T.,  convened  a  meetmg. 
to  be  held  at  Barrow  Town  Hall  on  July  1st.  the  object  being  to 
prepare  a  scheme  which  can  be  handed  over  to  the  District  Board. 
so  soon  as  it  is  constituted,  and  be  submitted  by  the  latter  to  the 
Electricity  Commissioners.  The  Ulverston  T.D.C.  has  appointed 
representatives  to  attend  the  conference. 

Battle.  —  The    U.D.C.    has    decided    to     support    tho 

Ha'itings  T.C.  scheme  to  supply  electricity  to  the  district. 

Bedford. — New  Servk  es. — The  L.G.B.  having  with- 
drawn restrictions  on  the  borrowing  of  money  for  makina  hou.se 
connections,  all  such  connections  applied  for  are  to  be  made  subject 
to  the  consumer  paying  the  cost  of  all  cable  laid  on  private 
property.  Meter  rents  of  all  newly-installed  meters  are  to  be 
increased  to  12s.  per  meter,  per  annum  ;  charges  in  respect  of 
existing  meters  to  remain  as  at  present.  Particulars  in  support  of 
a  loan  of  £1.000  for  these  works  are  to  be  prepared,  and  a  power 
supply  is  to  be  given  to  the  Bedford  Ice  Factory  subject  to  the 
necessary  guarantees  being  given. 

Extensions. — It  was  reported  that  there  was  not  sufficient 
plant  in  hand  to  put  existing  plant  out  of  commission  long 
enough  for  thorough  overhauling,  and  that  even  when  the 
1,000-KW.  turbine  was  replaced  there  would  stiil  be  risk.  It  was 
agreed  that  the  scheme  authorised  on  March  26th  last  be  now 
proceeded  with,  and  that  tenders  be  invited  for  plant  and  buildings. 
As  originally  intended,  it  was  proposed  to  install  one  1.500-KW. 
set.  the  same  size  as  the  existing  one.  but  generating  at  6.600  volts, 
instead  of  2.100  volts.  The  existing  transformers  would  be  used  as 
occasion  required  for  stepping  down  for  general  supply  instead  of 
up  as  at  present.  It  weis  proposed  to  install  two  boUer-plant  units, 
each  with  a  capacity  of  30.000  lb,  of  steam  per  hour.  The  induced 
draught  plant  would  be  converted  from  steam  to  electrical  drive  ; 
the  four  coal  bunkers  would  be  duplicates  of  the  existing  ones,  and 
it  would  be  necessary  to  provide  for  the  meehanical  handling  of 
ashes  and  clinker. 

Blackburn. — L.G.B.     Inquiry. — On     June    3rd,    Col. 

T.  C  Ekin,  of  the  L.G.B,,  held  an  inquiry  respecting  an  appli- 
calion  for  sanction  to  borrow  £250.0(.i0  tor  the  erection  of  a  new 
electricity  generating  station  at  Whitebirk.  The  site  comprised 
64  acres,  "at  a  rent  of  £4.S0  per  annum,  with  a  10  years'  option  to 
purchase.  There  was  an  excellent  supply  of  water  from  the  canal, 
and  transport  facilities  would  be  provided  by  the  canal  and  railway. 
The  new  station  was  designed  so  as  to  form  part  of  a  complete 
scheme  for  the  district.  That  clause  wa.s  framed  after  conference 
with  the  B.  of  T. 
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Birkenhead. — ^Iaixs     Extensions. — The    L.ii.B.    has 

inluiDK-Ll  the  T.t.'.  that  it  c»u  now  borrow  *  1 .925  for  mains  aufl 
catilt  e.ttensions  under  an  old  sanction. 

Bradford.   -Mai.\.<  Extensions. — The  entciueer  has  beeu 

instructed  to  proceed  with  the  extension  of  B.H.T.  feeders  at  Hiph 
Street.  Great  Horton,  and  the  provision  of  transformer-chamlier 
equipment,  at  an  estimated  cost  of  tl.iiOn. 

Bray  (Co.  Wicklow).— Loan  Sanction.— The  Irish 
L.G.B.  has  sanctioned  the  Council's  application  for  a  loan  of 
£o.OiiO  for  extension  of  the  electricity  works,  repayments  to  spread 
over  15  years. 

Bury. — Ykar's  Working. — There  was  a  loss  on   the 

year's  workingr  of  the  electricity  undertaking  of  £1,9SS,  to  be 
taken  from  the  reserve  fund.  Coal  cost  £20,200  during  191S-19. 
acrainst  i  14.600  in  1915-Ui.  and  wages  have  jrone  up  from  £.">.132 
to  1 10,706  durinpr  the  s.ime  ])erio<l. 

Ceylon. — Watkr    I'ower. — According  to  Jndkni  Engi- 

iieer'iiuj,  compared  with  ludia  and  some  other  countries,  the  possi- 
bilities of  hydro-electric  power  production  in  Ceylon  at  moderate 
cost  are  far  superior.  The  Ceylon  Industries  Commission  urges  on  the 
Government  the  de.8irability.  without  loss  of  time,  of  completing'  a 
thoroufrh  investigation  of  the  possibility  of  using  the  power  avail- 
able. The  Public  Works  Department  has  investigations  in  hand 
on  several  streams.  Only  one  scheme,  that  in  connection  with  a 
supply  for  Colombo,  is  being  gone  into  in  detail. 

Claytod  (Yorks.). — Prov.  Ordkr. — The  Bradford  elec- 
tricity department  states  that  it  has  been  in  communication  with 
the  B.  of  T.  respecting  the  proposal  to  apply  for  a  prov.  order  to 
supply  and  distribute  electricity  to  Clayton,  and  the  Corporation 
gave  formal  notice  of  its  intention  to  apply  for  the  order.  The 
Clayton  Council  approved  the  action. 

Continental. — Switzerland. — A  movement  tending  to 

concentrate  the  generation  and  distribution  of  electricity  into  one 
large  undert.aking  is  making  itself  apparent  in  Switzerland.  In 
1916  the  company  styled  Forces  Motrices  du  Canton  de  Berne 
Soc.  Anon,  bought  up  the  Forces  Motrices  du  Wangen  S.A.  for 
111.000,000  fr..  formerly  the  business  of  the  German  firm  of 
Lahmeyer  A;  Co..  of  Frakkfort.  At  the  end  of  la-st  year  the  first- 
named  company  also  bought  out  the  whole  of  the  shares  of  the 
Forces  '\lotiices  de  Laufenthal  Sot.  Anon.,  at  Laufon.  and  under- 
took the  working  of  the  installations  of  the  last-name<l  company 
with  the  two  stations  at  Dittengen  and  Zroiugen.  The  Berne 
company  has  now  absorbed  all  the  smaller  or  secondary  companies 
in  the  Canton,  solely  from  the  impossibility  of  the  smaller  con- 
cerns to  cope  with  the  increasing  demands  which  the  growth  of 
the  electrical  industry  is  making  upon  companies.  A  like  move- 
ment of  concentration  is  apparent  in  French  Switzerland.  At 
Lausenne,  a  company  has  been  formed  styled  Quest  Electrique  Soc. 
Anon.,  with  the  object  of  uniting  all  the  electrical  concerns  of 
French  Switzerland.  The  capital  is  .">. 000.000  fr.,  and  the  Govern- 
ment of  Geneva  has  taken  shares  to  the  value  of  ()00,000  fr. 
The  Canton  of  Basle  has  also  joined  this  combination. 

France. — The  Societe  Hydroelectrique  de  I'lsere  has  been  author- 
ised to  start  the  erection  of  a  hydro-electric  station  on  the  Isere,  at 
St.  Jfazaire-en-Royans.  The  estimated  cost  of  the  undertaking  is 
20.000,000  fr.,  and  the  power  expected  to  be  obtained  20.000  h.p. 
Authorisation  has  also  been  given  to  the  Societe  des  Forges  de 
Franche-Comte  to  build  a  dam  at  Bourg-de-Sirod,  on  the  Aln,  the 
power  expected  to  be  realised  from  a  4i-metre  fall  totalling 
1.S12  KW.  A  station  is  also  to  be  erected  on  account  of  the 
State  on  the  Correze.  near  the  village  of  that  name.  The  dam, 
mo  metres  long,  will  provide  a  fall  of  1C.6  metres,  yielding 
8,000  H.P. 

Denney. — Proposed  Mains  Extensions. — An  estimate 

is  to  be  prepared  of  the  cost  of  extending  the  mains  to  Anchor 
Burn,  Danipace,  where  energy  is  needed  for  lighting  and  power. 

Dewsbury.  —  Restricted      Supply.  —  The    capacity 

of  the  generating  station  is  such  that  the  Corporation  has 
decided  that  for  the  present  no  further  applications  for  supplies  of 
energy  can  be  entertained.  ' 

Douglas  (Isle  of  Man).— The  Committee  of  the  Isle  of 

Man  Legislature  held  an  inquiry  on  Monday  last  week  into  the 
application  of  the  Douglas  Electric  Light  and  Power  Co.  for  powers 
to  supply  electrical  energy  in  Douglas.  The  application  was 
opposed  by  the  Douglas  Corporation. 

Dungannon  (Co.  Tyrone).— Propo.sed  E.L.  SrHEMi;.— 

It  is  suggested  that  electric  lighting  and  power  should  be  installed 
lor  the  town  and  district,  and  is  pointed  out  that  the  Portna  Falls 
on  the  Lower  River  Baun  would  be  a  good  source  of  supply  for 
5Lid-Ulster.  A  Committer  has  been  appointed  to  deal  with  the 
question. 

Elland. — Mr.  "W.  H.  Eastwood,  in  a  general  report,  states 
that  the  position  of  the  electricity  undertaJdng  is  going  to  be  eased 
■A  little  by  the  Bill  now  before  Parliament,  and,  seeing  that  Bill 
proposed  reasonable  safeguards  iu  the  matter  of  capital  outlay, 
nothing  would  be  gained  at  this  stage  by  "  rushing  into  the  hands 
of  the  Yorkshire  Electrical  Distribution  Co." 

Ellesmere   Port. — Electricity    Supply. — The  Mersey 

Power  Co.  has  informed  the  U.D.C.  that  it  will  request  the  B.  of  T. 
to  proceed  with  its  application  to  supply  electricity  in  the 
district  as  if  the  Council's  consent  had  been  given,  owing  to  delay 
on  the  part  of  the  Council  in  arriving  at  a  decision  in  the  matter. 


Folkestone. — Electujcitv    CiiAUCiES. — With    reference 

to  the  Electricity  Co.'s  proposal  to  increase  the  charge  for  energy 
trum  7d.  j>er  unit  to  8d..  the  T.C.  has  advised  consumers  to  pay  3d. 
only  under  protest.  I'nder  their  order  the  cvinipauy'a  raaximtmi 
price  is  sd.,  but  under  a  deed  of  transfer  with  the  Corporation,  the 
iharge  is  limited  to  7d.,  and  the  T.C.  ivgreed  to  7iil.  lieing  allowed. 
The  company  has  threatened  t«  cut  olT  the  supply  to  iionsunicrs 
refusing  to  )>a.v  «d. 

Formosa. — Hydro-Ei.ectric  Sohkme. — According  to  a 
report  by  the  United  States  Consul  at  Taiwan,  the  Formosan 
Government,  in  co-operation  with  private  capital,  is  contem- 
plating establishing  what,  It  is  said,  will  be  one  of  the  largest 
hydro-electric  plants  in  the  Far  East,  at  Jitsugetsu-tan  (Lake 
Candidius),  iu  Xanto  Prefecture,  Taiwan.  It  is  planned  to  start 
the  plant  during  the  present  fiscal  year,  probably  in  -Vugust,  or  as 
soon  as  the  BiJl  for  the  necessary  appropriation  for  the  under- 
taking has  passed  through  the  Diet,  the  Cabinet  having  already 
signified  its  approval  of  the  scheme.  A  limited  company  will  be 
organised,  the  Government  to  hand  over  to  this  company, 
as  its  share  of  the  investment,  all  of  the  electrical  industries  (both 
immovable  property  and  equipment)  at  present  in  its  hands,  the 
balance  of  the  capital  lequired  to  be  subscribed  privately.  As  this 
is  not  a  purely  Governmental  undertaking,  there  will  be  no  dis- 
cussions in  the  Diet  regarding  expenditures,  but  certain  matters 
will  require  the  Diet's  approval,  and  it  is  expected  that  particulars 
regarding  the  establishment  and  maintenance  of  the  company  will 
.soon  be  made  public  iu  that  body.  Plans  have  been  adopted  for 
putting  up  plant,  capable  of  developing  a  maximum  of  130,000  H.P.. 
and  serving  the  whole  island.  Power  is  to  be  supplied  for 
industrial  purposes  at  about  .Jd.  per  unit.  The  work  of  con- 
struction will  take  five  years,  and  will  cost  £4,S00,0o0.  Capital 
for  the  undertaking  will  be  largely  subscribed  by  Japanese  firms, 
having  branch  offices  in  Taihoku.  and  also  in  New  York  City.  The 
engineers  in  charge  will  be  Mr.  Yamagata  for  construction,  and 
Jlr.  Okoshi  for  electrical  equipment,  both  of  the  Public  Works 
Department  of  the  Formosan  Government.  The  American 
Consulate  at  Taihoku  has  supplied  the  Public  Works  Department 
with  American  catalogues,  describing  excavating,  electrical,  and 
other  machinery. 

Glasgow. — Year's  Working. —  Although  there  has 
been  no  increase  in  the  units  sold  by  the  electricity  department, 
the  revenue  has  increased  by  £60,000  over  List  year's  total  ol 
£850.000,  due  to  the  increased  charges. 

Halifax. — Mains  Extensions. — It  has  been  decided  to 
extend  the  E.H.T.  main  at  Club  Lane,  Ovenden  Road,  up  Oveuden  Road 
to  Cousin  Lane,  and  then  with  an  overhead  line  to  Muxenden  and 
Muxenden  Mill,  at  an  estimated  cost  of  £1,746,  subject  to  Messrs. 
E.  Armltage  i;  Son  agreeing  to  pay  half  the  cost  of  the  main. 

The  Committee  has  agreed  to  pay  Messrs.  E.  Green  &  Son,  Ltd,, 
of  Wakefield,  £51.  to  cover  the  increased  cost  since  the  date  of  the 
tender,  for  the  supply  of  one  of  the  patent  fuel  economisers. 

Sanction  has  been  given  for  the  supply  of  electrical  power  to  the 
mills  of  Messrs.  Sykes  i;  Morley,  Corporation  Street. 

Ireland. — The  Irish  Local  Taxation  Retm'nsfor  1917-16, 

show  municipal  indebtedness  for  lighting  at  £2,132,842,  The 
net  expenditure  from  revenue  amounted  to  £8,847,366,  or  excluding 
municipal  electric  lighting,  gas,  and  tramway  undertakings,  it  was 
£7.618,479. 

London. —  Fulham. — In    factories    and    other    similar 

premises  where  there  is  a  consumption  of  not  less  th.an  12,000  units 
per  quarter  for  power  purposes,  the  charge  for  electrical  energy 
supplied  for  lighting  purposes  on  the  same  premises  is  to  be  subject 
to  a  special  rebate  of  50  per  cent.,  without  any  further  discounts. 

Manchester. — Year's  Working. — In    191k   there  was 

a  surplus  of  .£23.665  on  the  Corporation  electricity  department ; 
this  year  there  is  a  deficit  of  £37,602.  To  meet  this  the  whole 
reserve  fund  (£28.797)  has  been  transferred  to  revenue  account, 
and  £13,604  carried  forward  as  a  charge  against  future  profits. 
On  capital  account  the  total  outlay  totals  £3,495,21.'(.  The  mort- 
gage debt  stands  at  £l,.'i51.70I.  The  volume  of  business  has  fallen 
by  5  per  cent.,  the  annual  sales  totalling  just  over  184i  million 
units.  The  aver.-ige  price  paid  for  coal  has  risen  3s.  5d.  per  ton 
during  the  year. 

Barton  Scheme. — The  proposal  to  erect  a  new  generating  ■ 
station  at  Barton  was  approved  by  the  Council  in  December,  1914, 
and  borrowing  powers  amounting  to  £424,220  were  then  sanctioned. 
.\s  a  war  measure,  those  powers  were  diverted  for  the  purpose  of 
extensions  at  the  Stuart  Street  and  Bloom  Street  stations.  It  is 
now  proposed  to  carry  out  the  Barton  scheme,  and  the  increased 
cost,  which  makes  it  necessary  to  borrow  over  a  million  pounds,  is 
due  not  only  to  the  present-day  cost  of  labour  and  materials,  but 
also  to  .alterations  in  the  design  and  size  of  plant.  The  Electricity 
Committee  suggests  that  during  the  years  of  construction  the 
interest  on  loans  should  be  capitalised,  and  the  sinking  fund  sus- 
pended. This  suggestion  has  been  accepted  with  some  hesitation 
by  the  Finance  Committee.  In  order  that  the  scheme  may  be  con- 
sidered by  the  (rovernment  Departments  at  an  early  date,  the 
Finance  Committee  raises  no  objection  to  the  application  for 
borrowing  powers,  but  points  out  that  if  the  borrowing  powers  are 
granted,  another  opportunity  ought  to  be  afforded  so  that  the  need 
for  the  station  may  be  again  examined  before  any  commitments 
are  entered  into.  In  a  report  recommending  the  re-creation  of  the 
Barton  borrowing  powers,  Mr.  S.  C.  Pearce  states  that  the  provision 
of  50,000  KW.  of  new  plant,  which  is  the  amount  proposed,  will 
probably  suffice  for  the  department's  requirements  over  a  period  of 
not  less  than  seven,  or  more  than  ten,  years.     If  the  proposal  to 
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capitalise  the  interest  and  suspend  the  sinking-  fund  is  adopted,  the 
total  annual  payments  will  amount  to  £131,660,  but  within  the 
nest  sis  Tears  recurring  capital  charges  to  the  extent  of  £176,537 
(vill  expire,  and  very  considerable  economies  are  expected  from  the 
modern  character  of  the  new  plant.  The  over-all  efficiency  (coal  to 
electrical  energy')  of  the  existing  Stuart  Street  station  is  11 'oo  per 
rent.,  but  it  is  confidently  anticipated  that  the  new  Barton  station 
will  show  ;in  over-all  efficiency  of  IS  or  20  per  cent. 

Navan  (Co.  Meath). — The  Town  Tenants'  and  Vigilance 

Committee  has  asked  the  Irish  L.G.B.  to  withhold  sanction  of  a 
proposal  to  expend  £1  2.i0  on  new  electrical  plant  for  the  town  on 
the  ground  that  the  existing  plant  is  satisfactory. 

Portrush   (Co.   Antrim).— Extension   of  Tijie.— The 

B.  of  T.  has  extended  till  August  15th,  1920,  the  time  for  laying 
the  mains,  &c.,  in  connection  with  the  electric  lighting  scheme,  a 
loan  of  a  10,500  for  which  it  is  proposed  to  obtain  from  the  Belfast 
Banking  Co. 

Rotherham. — Year's    Workintj. — The    annual    report 

on  the  working  of  the  Corporation  electricity  undertaking  for  the 
year  ending  March  31st  last,  shows  that  the  units  sold  have 
increased  14'6  per  cent,  during  the  year  ;  the  average  price  obtained 
per  unit  sold  was  I'OSd.  The  total  receipts  were  £108,873,  against 
£78,013;  gross  profit.  £20.514.  against  £19,701;  and  capital 
charges.  £17,999,  against  £14.139,  and  £2,514  carried  to  appro- 
priation account.  The  Electricity  Committee  has  recommended 
that  the  basic  rate  for  the  supply  of  electricity  be  reduced  from 
I  id.  to  Id.  per  unit. 

South  Africa. — At  the  last  meeting  of  the  Cape  Town 

T.C.,  the  city  electrical  engineer  reported  that  the  damaged  stator 
which  had  been  sent  to  England  for  repairs,  was  due  to  arrive  in 
about  a  week's  time.  Portions  of  the  11 ,000- volt  cable  (ordered 
two  years  ago)  for  augmenting  the  supply  to  the  Government 
railway  workshops  at  Salt  River  and  Southern  Suburbs,  had  arrived, 
and,  a.s9uniing  that  the  transformers  were  received  during  the  next 
three  months,  the  department  should  be  in  a  position  to  meet  the 
demands  for  lighting,  very  shortly. 

Stocltport. — PuiiE  Kevision. — The  charges  for  elec- 
tricity are  to  be  increased  by  10  percent,  to  all  consumers,  with  the 
erception  of  those  having  special  agreements. 

West  Hartlepool.— E.S.  Bill.— The  T.C.  has  decided  to 

support  the  reconimeudations  of  the  I.M.E.A.  and  the  Conference  of 
North-East  Coast  Municipal  Authorities  possessing  electrical  under- 
takings in  respect  to  the  Electricity  Supply  Bill. 

Wigan. — L.G.B.    Inquiry. — A  L.G.B.  inquiry  was  held 

by  Col.  Ekin  at  Wigan  on  Wednesday,  last  week,  into  the  appli- 
cation of  the  Corporation  to  borrow  .£101,250  for  extension  of 
plant  at  the  electricity  works. 

Worcester. — Year's    Workixs. — The    report    on    the 

working  of  the  electricity  department  for  the  year  ending  March 
31st  last,  shows  a  total  income  of  £32.235,  compared  with  £31,394 
for  1917-18.  The  cost  of  generation  and  distribution  amounted  to 
£19,138.  leaving  a  gross  profit  of  £12,951,  equivalent  to  6'3  per 
cent,  of  capital  expended  and  17'7  per  cent,  on  capital  outstanding, 
which  amounts  to  £73,320.  After  payment  of  interest,  £4,423, 
redemption  of  capital,  £6,281,  and  income-tax,  £439,  there  remained 
a  profit  of  £1,808.  During  the  year  interest  and  sinking  fund 
charges  were  reduced  by  .£1,152.  The  net  profit  was  carried 
forward  to  the  appropriation  account,  of  which  the  balance  avail- 
able was  £3,182,  and  it  was  recommended  that  this  sum  be  retained 
as  a  reserve  against  the  anticipated  loss  on  the  current  year's 
trading  ;  £27.095  was  expended  on  new  plant  and  cables  since  1914, 
and,  in  spite  of  this,  the  outstanding  debt  has  been  reduced  from 
£91,271  to  £73,319.  With  the  exception  of  minor  re-arrangements, 
no  new  works  were  undertaken  at  the  Hylton  Road  works.  During 
the  year  615,703  units,  against  1,000,718,  were  generated  at  the 
Powick  water-power  works,  the  output  of  which  depends  entirely 
upon  the  water  flow  of  the  river  Teme.  The  total  increase  of 
demand  equals  the  equivalent  of  6,209  30-watt  lamps,  against 
15,708  3o-watt  lamps  in  1917-18  ;  21  new  consumers  were  con- 
nected and  extensions  made  to  59  installations.  The  total  output 
for  the  year  was  4,294,168  units,  against  4,637,269  :  the  total  works 
cost  being  r04d.  per  unit  sold,  against  (i  77d.  last  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackburn.  —  Year's   Working.  —  The  annual   report 

showed  a  profit  of  £6,650,  against  £6,970  the  previous  year.  Out 
of  this  profit  came  £3,000  for  arrears  in  permanent-way  improve- 
ments. The  receipts  for  the  year  were  £94,992,  against  £80,361, 
and  the  expenses  increased  from  £53,231  to  £69,020.  Wages 
increased  by  £5,715.  and  since  the  close  of  the  finau6ial  year 
further  increases  have  been  granted  involving  £7,000. 

Blackpool. — Contract  8ystem. — The  tramway  contract 

ticket- holders  are  to  pay  more,  and  3,000  people  are  affected.  At 
present  a  contractor  can,  for  £3,  travel  on  almost  all  routes.  The 
new  adult  "  all  routes "  price  ia  £8.  Mr.  Furness  (tramway 
manager)  submitted  that  so  far  back  as  1915  there  was  a  loss 
of  £2,000  on  the  contract  system.  During  the  last  seven  years  the 
amount  of  subsidy  to  contractors  in  meeting  working  expenses  has 
been  *  17,843.     Last  year  the  amount  was  £5,588. 


Bradford. — Track  Repairs. — Work  on  the  renewal  of 
the  Manchester  Road  tramway  track  will  be  commenced  on 
June  2Sth.  Owing  to  delay  arising  between  the  Post  Office  and 
the  B.  of  T.  in  connection  with  the  removal  of  underpround 
telergraph  cables,  it  is  not  yet  practicable  to  commence  work  on  the 
renewal  of  the  Thornton  Road  section. 

Continental.— Spai.n. — There  has  been  formed  at  Madrid 

a  compiny  styled  Ferrocarril  Electrico  del  Guadarrama,  with  the 
object  of  building  and  working  an  electric  railway  from  Cercedilla 
to  the  port  of  Navacerrada.  The  capital  is  said  to  be  subscribed  by 
Madrid  and  Argentine  capitalists,  and  the  building  of  the  line  is 
to  be  begun  forthwith. 

Belgium. — A  Commission  was  appointed  in  1916  to  investigate 
the  advisability  of  electrifying  the  Belgian  State  Railways,  and  an 
interim  report  was  issued  advocating  the  electrification  of  a 
considerable  portion  of  the  lines.  When  the  Belgian  Government 
was  reinstated  in  its  capital,  a  new  Commission  was  appointed  to 
go  over  the  work  of  the  previous  Commission,  and  to  investigate, 
not  only  the  electrification  of  the  railways,  but  also  unifying  the 
supply  of  electricity  for  all  purposes  all  over  the  country.  This 
Commission  has  recommended  the  immediate  preparation  of  a 
scheme  for  the  electrification  of  the  Brussels- Antwerp  line  and  of 
the  railways  in  the  immediate  neighbourhood  of  Brussels,  and  its 
next  task  is  to  inquire  into  the  question  of  co-ordinating  existing 
electric  supply  undertakings  and  the  erection  of  new  super-power 
stations. — 'Jimes  Eiiqineering  Supplemeiit. 

Italy. — On  June  4th,  a  tramway  accident  at  Rome  resulted  in 
two  deaths  and  a  number  of  injuries.  The  accident  was  caused  by 
a  failure  of  the  brakes.  The  tramwaymen  immediately  went  on 
strike  as  a  protest.  The  municipal  tramwaymen  resumed  work 
in  the  afternoon,  but  the  employes  of  the  Societa  Romana.  to 
which  the  vehicle  belonged,  remained  on  strike.  The  men  assert 
that  this  is  the  only  way  left  to  them  of  protesting  against  the 
condition  of  the  tramways,  regarding  which  they  have  complained 
many  times.  The  company  contends  that  it  is  the  inevitable 
result  of  the  war.  The  men,  on  the  other  hand,  assert  that  the 
company  could  quite  well  maintain  all  the  necessary  material  in 
good  order,  but  will  not  go  to  the  expense  which  that  would  entail 
in  view  of  the  fact  that  the  whole  tramway  system  of  Rome  will 
eventually  come  under  the  municipality. 

Ooncaster. — Extensions. — Plansand  specifications  are  to 

!je  prepared  for  doubling  the  tramway  track  on  the  Balby  route 
and  at  St.  Sepulchre  Gate.  The  plans  will  be  subject  to  B.  of  T. 
approval. 

Fleetwood. — Car  Lk'ENci'.s. — A  case  raising  an  interest- 
ing issue,  and  concerning  the  licensing  of  cars,  drivers,  and  con- 
ductors of  the  Blackpool  aud  Fleetwood  Tramroad  Co.,  was  adjourned 
at  Fleetwood  Police  Court  last  week.  The  company  takes  the 
attitude  that  there  is  no  obligation  on  its  part  to  take  out  licences 
in  the  Fleetwood  district.  Fleetwood  Council  claims  the  right  to 
licence  cars,  &c.,  and  to  draw  the  fees.    ^ 

Glasgow. — Year's  Working. — The  approximate  figures 

of  the  year's  working  to  May  31st,  of  the  Corporation  tramways 
are  : — Income,  £1,527,056,;  as  against  £1,404,110,  an  increase  of 
nearly  £123,000;  passengers  carried,  464,000,000,  as  against 
430,946.506. 

Depreciation. — Reporting  on  depreciation,  the  general  manager 
of  the  tramways  states  that  at  the  end  of  the  last  financial  year 
the  amount  in  hand  for  renewal  of  track  was  £206,887.  If  the 
Committee  continued  to  set  aside  £400  per  mile  of  single  track, 
which  was  equal  to  £78,511  per  annum,  it  would  have  at  its  oisposal 
by  the  end  of  the  year  1922-23  the  sum  of  £599.442.  The  expendi- 
ture in  renewals  this  year  would  be  £35,000,  but  for  the  next  four 
years  it  was  hoped  to  spend  about  £200,0O0,so  that  by  May  31st,  1923, 
£825,000  would  have  been  expended.  This  would  leave  a  shortage 
of  £225,000,  which  must  be  made  up  during  this  and  the  nest  four 
years.  Meantime,  he  suggests  that  the  Committee  shall  set 
aside  £700  per  mile  instead  of  £400.  This  means  an  increase  in 
the  annual  sum  to  meet  renewals  of  £58,879.  The  sums  to  be  set 
aside  for  this  year  would  be  as  under  : — Permanent  way,  £137,390  ; 
power  plant,  £14.164  ;  cars,  218.030  ;  electrical  equipment  of  cars, 
£9,878  ;  other  rolling  stock,  £2,760  ;  Clydebank  bridges,  £500 — a 
total  of  £182,722. 

Halifax. — Wages. — IT  pen  the  request  of  the  Amalgamated 

Association  of  Tramway  and  Vehicle  W'orkers,  that,  in  accordance 
with  the  Engineers'  Award,  time  aud-a-quarter  should  be  paid  for 
night  work  and  double  time  for  Sunday  work,  to  the  shed  staff  at 
the  tramway  depot,  the  Tramways  Committee  has  recommended 
that  skilled  and  semi-skilled  men  in  the  tramway  engineer's  depart- 
ment be  paid  the  same  rate  for  Sunday  work,  in  accordance  with 
the  agreement  between  the  representatives  of  the  Municipal  Tram- 
ways Conference,  Tramways  and  Light  Railways  Association,  and 
the  National  Transport  Workers'  Federation,  on  March  21st  last. 

Messrs.  Courtaulds,  Ltd..  have  withdrawn  their  offer  to  purchase 
the  Highroad  Well  tramway  shed,  and  an  offer  by  Messrs.  Wm. 
Acquith,  Ltd.,  to  purchase  the  land  and  buildings,  comprising  the 
old  tramway  depot,  for  £6,500,  has  been  accepted. 

Lancaster. — The  T.C.  has  agreed  to  the  closing  of  a  part 

of  the  tramway  track  from  the  centre  of  the  town  to  the  railway 
station.  This  portion  was  constructed  16  years  ago,  at  a  cost  of 
£9,000,  and  never  had  paid,  and  would  cost  £6,000  to  put  in  order. 

Liverpool. — Proposed  Improvements. — The  Special 
Reconstruction  Committee  recommends  extensive  improvements 
in  the  tramway  facilities  at  the  Pier  Head.  It  is  proposed  to  oflfer 
premiums  of  1,000,  500,  and  250  guineas  for  the  best  schemes, 
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London. — L.C.C. — The  Highways  Committee  reports, 
(nth  relerenoe  to  the  increaaea  in  iarea  on  the  CouncU'a  tramways  ; 
that  one  of  the  principal  reasons  for  the  increases  was  the  insti- 
tution of  the  Jd-houra'  week  and  other  concessions  involving'  an 
increased  annual  expenditure  estimated  at  £300.000,  or  nearly 
i  1.000  H  day.  In  lHH  the  total  wasres  bill  for  the  tramways 
undertaking  was  «:  1.102.220  for  operating  59,209.2S'!t  car-miles. 
For  l!'l!'-2o  this  sum.  it  is  estimated,  will  be  increased  to 
£2.421.2.10  for  a  oar-milea^'e  of  o3,00i>,0ii0.  In  order  that  the 
Councils  tramways  may  pay  durin-;  l!)l!>-20.  it  will  be  necessary 
to  raise  over  £  l.OOO.OOO  more  than  the  revenue  for  last  year,  which 
was  ajiproximately  £3.680,000,  The  Highways  Committee  con- 
siders that  a  revision  of  the  fares  is  necessary  to  balance  expendi- 
ture and  revenue. 

Children's  F.vres. — Commencinjr  on  July  1st,  children's  fares 
are  to  he  reinstated  on  the  L.C.C.  tramway  system.  They  will  be 
approximately  half  the  existing  adult  fares. 

L.C.C.  ExTENsioss.^The  Standing  Orders  Committee  of  the 
House  of  Commons  havinjr  decided  against  the  suspension  of  the 
Standing  Orders  in  the  case  of  the  L.C  C.  Tramways  and  Improve- 
ments Bill,  which  cannot  therefore  be  proceeded  with,  it  is  proposed 
to  urge  its  necessity  by  deputation  to  the  B.  of  T.  and  L.G.B.  Steps 
are  being  taken  to  proceed  with  the  delayed  construction  of  the 
authorised  tramways  in  High  Street  and  East  Hill,  Wandsworth, 
and  from  Lee  Green  to  Eltham  :  the  supplemental  estimates  put 
forward  are,  respectively.  €2ii.370and  i:.')3.G7.5. 

TCBE  Trains. — The  B.  of  T.  states  that  the  additional  carriages 
recently  placed  in  service  by  the  tube  railways  during  the  midday 
hours  number  119.  Since  May  30th.  70  extra  coaches  have  been 
running  on  the  District  Railway  on  the  mid-day  service  and  three 
additional  six-coach  trains  have  been  in  operation  on  the  Central 
London  Railway.  The  Bakerloo  has  increased  its  three-car  trains, 
running  at  2-5  minutes"  intervals,  to  five-car  trains  ;  the  City  and 
South  London  has  accelerated  its  service  from  one  train  every 
4j  minutes  to  one  every  3J  minutes,  and  the  i>  and  2i  minutes' 
intervals  on  the  Hampstead  Tube  have  been  shortened  to  4  and  2 
minutes  reepectively.  On  the  Piccadiiry  Railway  a  three-q^r  train, 
each  2i  minutes  against  each  3i  minutes,  will  be  run.  These 
arrangements  involve  an  additional  243  cars  during  the  mid-day 
hours. 

Lourenco  Marques. — Threatened  Strike. — The  tram- 

waynien  gave  notice  to  strike  at  the  end  of  May.  They  demanded 
an  increase  equivalent  to  '>l^  per  cent.,  which  the  company  refused 
to  consider.  The  demand  was  for  an  increase  from  I  Is.  to  17s.  daily, 
which  meant  an  increased  expenditure  of  over  £4.000  a  year  on 
the  tramway  service,  which,  the  company  declared,  had  never  paid 
working  expenses. 

Malvern. — Mr.  C.  C.  Broad  has  applied  to  the  Light 

Railway  Commissioners  for  an  Order  reviving  the  powers  granted 
by  the  Malvern  tFuntcular)  Light  RaQway  Order,  1011. 

Rotherham. — Year's  Working. — The  annual  report  on 

the  working  of  the  Corporation  tramways  shows  total  receipts  of 
£104.207,  compared  with  £82.959  last  year  :  gross  profit,  £20,702. 
and  total  surplus.  £2.797.  Receipts  per  car-mile  had  advanced 
from  18"43  per  cent,  to  25'09  per  cent.  Power  expenses  had  in- 
creased 3r97  per  cent.,  traffic  expanses  4C'37  per  cent.,  and  repairs 
and  maintenance  51'.56  per  cent.  The  total  operating  costs  had  in- 
creased 34'68  per  cent.  Passengers  carried  in  1917-18  numbered 
18.095.6.54.  against  17,833.753  this  year.  There  was  a  deficit  of 
£91  on  the  Malthy  trolley  system  and  of  £2.621  on  the  petrol 
routes. 

Wharfedale. — Inadequate     Service. — Strong    protests 

have  been  made  against  the  alleged  inadequate  service  of  railless 
cars  provided  in  Wharfedale  by  the  Leeds  Tramways  Department. 
Barley,  it  is  said,  is  sometimes  left  without  service  altogether, 
owing  to  divergence  of  vehicles  to  the  Otley  route. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Automatic  Telephones.  -  Sir  William  Sliugo,  late 
Engineer-in-Chief  to  the  Post  Office,  is  reported  to  have  said  that 
the  British  telegraph  system  was  the  best  in  the  world,  and  he  con- 
sidt-red  that  in  the  matter  of  automatic  telephones  this  country 
was  ahead  of  America.  He  was  shortly  going  to  America  in  a 
consultative  capacity  to  the  American  Government  in  connection 
wiih  the  future  development  of  the  telephone  in  that  country. 

A  tiial  of  automatic  telephone  appara'us  is  being  made  at 
several  Parisian  post  offices — notably  in  the  Boulevard  des  Italiens 
and  in  the  Place  de  la  Republique. 

Cable    Interruptions. — Mr.   Illingworth   stated  in    the 

House  last  we^k  that  the  cables  to  Gibraltar  had  been  restored, 
but  there  were  faults  in  two  of  them  which  prevented  their  being 
used  to  their  full  extent.  The  American  Pajific  cable  was  still 
interrupted,  but  cable  ships  were  engaged  on  its  repair  and  it  was 
hoped  that  the  work  would  be  completed  in  a  few  days.  The 
restoration  of  this  cable  would  to  some  extent  relieve  the  congestion 
to  the  Far  East. 

The  Direct  Spanish  Telegraph  Co  gives  notice  that  cable  com- 
munication with  Spain  '  via  Spanish  "  has  now  been  restored. 

German   Cables. — A  correspondent  of  the  Frankfurter 

Zeitung  writes  in  reference  to  the  German  cables  to  Spain  and 
Jforth  America  from  Emden,  that  these  were  cut  at  the  beginning 


of  the  war.  and  later  Were  reconnected  with  France  and  England 
and  utilised  by  the  Allies.  If  the  Allies  actually  retain  them  after 
Peace,  it  will  mean  a  severe  blow  to  German  overseas  trade,  as  the 
American  cables  forwarded  over  3.0U0  cables  daily.  90  per  cent,  ot 
which  were  of  a  commercial  nature,  and  even  five  minutes'  delay  in 
these  telegrams  would  prejudice  German  traders  seriously  m 
competition  with  other  nations.  The  political  disadvantages  of 
exclusion  from  direct  communication  with  America,  and  the 
danger  of  commercial  spying  at  the  foreign  transmitting  place. 
need  hardly  be  alludwi  to.  Even  if  the  Allies  allowed  new  German 
cables  to  be  laid,  it  would  hardly  be  possible  to  arrange  this,  jis 
fresh  concessions  would  be  difficult  to  acquire,  new  cables  would 
cost  150  per  cent,  more  than  before  the  war,  the  capital  required 
could  hardly  be  found  on  the  German  market,  and,  finally,  the  raw 
materials  are  not  available.  This  demand  of  the  Allies  must,  there- 
fore, be  resisted  to  the  utmost. 

Monte  Video.  —  The  threatened  strike  of  telephone 
operators  has  been  averted  by  the  granting  of  increases  in  salaries, 
the  minimum  monthly  salary  of  operators  being  raised  from  S23  to 
$30  Uruguayan  gold. 

Red  Cross  Free  Cables. — The  British  Red  Cross  Society 

and  the  Order  of  St.  .John  have  gratefully  accepted  the  proposal  of 
Sir  John  Deni.^on  Pender,  that  the  Eastern  and  Associated  Telegraph 
Co.'s  concession  with  regard  to  free  cable  service  shall  continue  tn 
the  end  of  the  year. 

United  States. — The  Western  Union  Telegraph  (,'o.  .state 

that  arnuigenu'Mts  are  under  way  with  the  Western  Telegraph  Cu. 
of  Greiit  Britaiu  for  a  direct  cable  between  the  United  .States  and 
Brazil,  thence  down  the  eastern  coast  of  South  America.  The  new- 
scheme  involves  the  laying  oi'  3.200  miles  of  new  cable.  The  con- 
nection between  North  and  South  America  will  be  from  Miami 
(Florida)  to  Belem  (Brazil"),  riii  Barbados.  The  work  is  expected  to 
be  completed  in  six  months. 

Strike^  of  Western  Union  Telegraph  employes  in  10  Southern 
States  have  been  called,  but  all  the  operators  are  not  responding  to 
the  call.  The  telegraphists  and  electrical  workers  "out  "  in 
Atlanta  (Georgia)  are  demanding  the  sanction  of  a  general  strike. 

A  national  strike  of  telephone  workers,  involving  operators, 
maintenance  constructors  and  repairmen,  is  to  begin  at  Cleveland, 
Ohio,  on  June  16ih,  The  order  is  due  to  the  ttrike  of  commercial 
telegraphists,  which  was  to  begin  on  June  l2th.  The  telephone 
emplojcs  are  making  similar  demands,  viz.,  recognition  of  the 
Union  and  the  right  of  collective  bargaining,  and  the  abandon- 
ment of  discrimination  in  discharging  Uuion  men.  In  the  event 
of  a  big  national  strike  of  telegraph  and  cable  operators,  the 
Government  will  use  military  forces  if  necessary  to  keep  the 
wires  and  cables  open  for  Government  business. 

Wireless  Telegrapliy. — According  to  the  daily  Press,  the 

Handley-Page  aeroplane  now  being  assembled  at  St.  John's,  Xew- 
foundljind,  for  the  trans- Atlantic  flighti  on  June  2nd  picked  up 
wireless  calls  from  English,  German  and  Italian  land  stations  4. Ono 
miles  distant,  whilst  its  wireless  apparatus  was  Ijeing  tested. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  date  giren  in  parentheses  at  the  end  of  the  paragraph  indicatee 
the  issue  of  the  Electrical  Review  in  which  the  "  Official 
Notice^''  appeared,^ 

OPEN. 

Australia.— Sydney. — June  23rd.     Municipal  Council. 

One  60-ton  electrically-driven  overhead  travelling  crane.  Electric 
Lighting  Department.  Town  Hall,  Sydney.* 

Betlinal    Green. — .June   liith.      Electricity  Committee. 

L.T.  cables  and  pipes,  section  pillars,  house  services,  and  roadwork. 
(June  6th.) 

Birkenhead. — July  28th.     B.  of  0.     Installation  of  in- 
ternal telephones.     (See  this  issue.) 

Eccles. —  June   23rd.     Electricity  Committee.     Supply 

and  laymg  of  three-way  underground  ducts  ;  supply  and  drawing- 
in  2  733  yd.  of  '20  sq.  in.,  E.H.T..  three-core  cable.     (May  30th.) 

Paris. — July  10th.     Administration  des  Postes  et  Tele- 

graphes.  Supply  of  multiple  commutator  switchboards.  Par- 
ticulars from  Direction  de  I'lixploitation  Telephonique,  4,  Bureau, 
103,  Kue  de  Grenelle,  Paris. 

Tasmania. — Launceston. — July  28th.     City  Council. 

Sub-otaiiou  equipment,  battery,  reversible  booster,  switchgear,  &c. 
City  Electrical  Engineer. 

Manchester.  —  June      17th.       Electricity     Committee. 

10-ton  overhead  travelling  crane.  Secretary.  Electricity  Depart- 
ment. 

June  20th.     Electricity  Committee.     Coke  or  coke  breeze  during 
12  months.     Secretary,  Electricity  Department. 


*A  copy  can   be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overseas  Trade  (Development  &  Intelligence),  London. 
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West  Hartlepool. — June  1 7th.  Corporation,  h.t.  switch- 
gear;  two  1,500-KW.  traneformera  :  two  500-KW.  rotary  oonvertera  ; 
one  coolin<f  tower.     (May  30th.) 

Woolwich. — June  18tb.  Electricity  Department.  One 
D,0(J(J-KW.  steam  tiirbiue,  with  condenainjr  plant  and  accesaories. 
(Jnne  Bth.) 

CLOSED. 
Bolton. — The  Tramways  Committee. 


Bradford.  —  Electricity    Committee. 

3C0-K.V.A.  transformers,  Ferranti,  Ltd. 


Two    additional 


Tramways  Committee, 
llpoint  tongues,  Hadflelds,  Ltd.,  je98. 
l.T  ions  j-in.  round  mild  steel  rod,  Crossley  &  Davenport,  at  £21  per  I 

Hammersmith. — B.C.  : — 

350  yd.  '2  sq.  in.  L.T,  cable  : — 

Pirelli  General  Cable  Works, Ltd.         i recommended)  £170 

Western  Eitctrie  Co.,  Ltd 18:i 

Cal  lender's  Cable  &  Construction  Co.,  Ltd 184 

B.  I.  i  Helsby  Cables,  Ltd.              - It!, 

W.  T.  Henley's  Telegraph  Works  Co.,  Ltd 18!l 

Macintosh  Cable  Co.,  Ltd 20.1 

Maintenance  of  storage  battery  :  — 
Premier  Accumulator  Co.,  Ltd. — £88  per  annum  for  a  period  of  rtvt 
(the  previous  contract  just  expired  was  for  £45  per 


FORTHCOMINQ     EVENTS. 


Physical  Society  of  LonJon.—Friday,  June  13th.  At  S  p.m.  Special  general 
meeting.  Papers  on  "  A  Comparison  of  the  Wave  Form  of  the  Telephone 
t^irrent  Pi-oduced  by  a  Thermal  Detector  and  a  Rectifier  in  Hetero- 
dyne Reception,"  by  Mr,  B.  van  der  Pol,  and  "  The  Magnetic  Properties  of 
Varieties  of  Magnetite,"  by  Messrs.  E.  Wilson  and  E.  F.  Herroun. 

National  Foremen's  Association.  Engineering.  Shipbuilding  and  Allied 
Trades  tWesi  London  Brancbi— Saturday,  June  I4th.  At  the  Norfolk 
Anns  Hotel.  BurwooJ  Place,  Edgware  Road.    Ordinary  meeting. 

Incorporated   Municipal    Electrical  Association.— Annual  convention  :— 

Wednesday,  June  18tli.  At  lu  a.m.  At  the  Town  Hall,  Ipswich.  Re- 
ception by  the  Mayor  of  Ipswich.  Presidential  address  by  Mr.  F. 
.\yton.  Engineer  and  Manager,  Ipswich  Corporation  E.S.  and  'rrarbwaya 
Department.  Paper  on  "The  Whitley  Report:  the  -Application  of  its 
Recommendations  to  the  Electric  Supply  Industry,"  by  Aid.  W.  Walker. 

Thursday,  June  19th.  At  10  a.m.  At  the  Spa  Pavilion,  Felixstowe. 
Discussion  on  "Electric  Transmission,"  to  be  opened  by  Mr.  S.  L,  Pearce, 
Paper  on  "  The  Rating  of  Electric  Supply  Undertakings,"  by  Bailie  W. 

Smith, 

7,16  p.m.    At  the  Felix  Hotel,  Felixstowe.    Annual  dinner. 

Friday,  June  20th.    At  the  Spa  Pavilion.      Annual  general  meeting. 

Industrial  Reconstruction  Council.— Tuesday.  Jime  nth.  At  6  p.m.  At 
the  Institute  of  Joumalisis,  Tudor  Street,  E.G.  Conference  on  "  Some 
Methods  of  Regulating  Wages,"  to  be  opened  by  Mr.  J.  Baker.  Iron  and 
Steel  Trades  Confederation. 

Society  of  Tecbnical  Engineers  (Woolwicb  Branch*.- Friday,  June  20th, 
At  ti  p.m.  At  the  Shakespeare  Hiitel,  Powis  Street,  Woolwich.  Discussion 
on i' The  Third  Party  Polic>." 


NOTES. 
British  Scientific  Products  Exhibitioa. — On  account  of 

the  very  larjre  number  of  applications  that  have  been  received  by 
the  Organisinfr  Committee  of  the  forthcoming'  Exhibition  of 
British  Scientific  Products,  all  the  space  available  at  the  Central 
Hall,  VVestmiuater,  has  now  been  allotted,  and  no  further  applica- 
tions ctn  be  considered.  The  Exhibition  will  be  open  to  the  public 
from  July  3rd  to  Auf,'ust  ."ith.  Its  scope  will  be  more  extensive 
than  was  possible  at  last  year's  display,  when  war  conditions  made 
it  necessary  to  withhold  from  public  view  much  of  the  scientific 
and  technical  work  carried  on  in  Great  Britain.  Striking  testi- 
mony will  be  furniahed  of  the  enterprise  of  Britiah  manufacturers, 
and  the  uses  the.v  have  made  of  science  and  invention  in  new 
industries  and  the  development  of  old. 

The  Electric  Vehicle   Committee   of  Great   Britain. — 

Mr.  R.  -V.  Chattock.  who  ha.1  been  chairman  of  the  Committee  since 
its  formation  in  1913,  and  who  in  that  capacity  has  done  much 
valuable  pioneer  work  in  promoting'  the  use  of  electric  vehicles, 
has  been  compelled,  owing  to  the  pressure  of  other  work,  to  resign 
the  position,  although  he  will  continue  to  serve  as  a  member  of  the 
Committee. 

At  the  last  meeting-  of  the  Committee,  held  on  May  Hth,  Mr. 
Chattock's  resignation  wa.s  received  with  regret,  and  a  resolution 
was  passed  thanking  him  for  his  services.  By  a  unanimous  vote 
of  the  Committee,  the  hon.  secretary  (Mr.  F.  Ayton)  was  elected 
chairman  for  the  year  ending  March  Hist,  1920.  Mr.  Shrapnell- 
Smith  was  re-elected  vice-chairman,  and  Mr.  J.  Christie  was 
re-elected  hon.^treasurer.  Mr.  Ayton  will  continue  to  hold  the 
position  of  hon.  secretary,  to  which  he  was  re-elected. 

A  Special  Committee  to  investigate  the  ([uestion  of  the  most 
suitable  quality  of  rubber  to  employ  for  solid  tires  for  electric 
vehicles  has  been  appointed  jointly  by  the  Electric  \'ehicle  Com- 
mittee and  the  Britiah  Association  of  Rublier  Tire  Manufacturers. 

The  Committee's  publication,  "  The  Electric  Vehicle,"  will  appear 
monthly,  commencing  with  the  June  issue. 


Strikes. — The  building  trades  of  Melbourne  have  struck 

and  the  seamen's  ballot  is  proceeding,  but  the  majority  "if 
men  are  absenting  themselves.  .-Vdelaide  is  imposing  di'astic 
light  and  power  restrictions,  as  the  city  only  possesses  tiu'ee 
weeks'  supply  of  coaJ.  Melbourne  coal  lumpers  have  struck, 
and  restnctions  have  had  to  be  imposed  on  the  use  of  gas  and 
electricity.  It  is  feared  that  there  wiU  be  a  repetition  of  th*> 
great  strike  of  1917.  As  a  result  of  the  coal  shortage  fac'fcorie.s 
;tre  closing  down  wholesale.  Some  manufacturers  have  in- 
stalled oU  engines,  and  are  thus  enabled  to  continue  work, 
Mr.  Watt,  acting  Premier,  is  to  submit  to  Parliament  a  Bill 
to  anaend  the  existing  arbitration  legislation. 

Xt  Toronto  the  general  strike  has  come  to  an  end,  leaving 
the  metal  trades  t-o  continue  their  fight  alone.  At  Winnij)eg 
there  are  also  signs  of  some  workers  retm'ning,  although  the 
deadlock  continues.  At  Vancouver  a  general  sympathetii^ 
strike  is  in  progres.'s.  while  demonstrations  have  been  held 
at  Manitoba.  -A.t  Montreal  employes  of  Canadian  Vickers, 
l/td.,  have  gone  on  stiTke  for  a  44-hour  week. 

At  Paris  there  are  some  signs  of  improvement  in  the  labour 
Ix).sition.  although  the  strikes  continue.  Ti'affic  workers  de- 
clare they  'n'iU  not  return  to  work  until  they  have  obtained 
full  satisfaction.  Employers  are  equally  firm.  Large  num- 
bers of  workers  are  idle  in  other  parts  of  France. 

At  Rome  workers,  including  tramway  employes,  are  idle 
through  strikes.  The  Itahan  Press  lays  the  blame  upon  the 
delays  of  the  Peace  Conference. 

A  general  strike  has  commenced  among  the  Danube  and 
Hungarian  steamship  companies'  workmen.  AH  pas.senger 
and  fi-eight  traffic  on  the  Danube  is  stopped. 

In  Norwa\'  the  ^Minister  of  Defence  has  threatened  to  use 
rnilitan'  means  foi'  the  maintenance  of  social  order. 

Radium  Bombardment. — Lecturing  last  Friday  at  the 

Royal  Institution  on  "Atomic  Projectiles  and  then-  CoUision.s 
with  Light  Atoms,"  Sir  Ernest  Rutherford  said  he  thought 
he  had  obtained  some  e\'idence  of  the  disi'ui>tion  of  atoms  b>' 
the  impact  of  the  swift  alpha-iMrticles  shot  out  by  radium 
C.  His  grounds  for  this  view  are  roughly  as  follows  :  \Vhen 
one  of  these  alpha-paiticles  hits  the  nucleus  of  a  light  atoni 
like  that  of  hydi'ogen  in  a  head-on  collision,  the  atom  is 
jiushed  on  a  certain  distance  more  or  less  in  the  line  of  motion 
of  the  particle.  A  heawr  atom,  hke  that  of  niti'ogen,  is 
not.  pushed  .so  far ;  yet  when  the  experiment  is  tried  on  nitro- 
gen a.  few  atoms  are  found  that  go  as  far  as  hydrogen  atoms, 
and  in  fact  appear  to  be  hydrogen  atoms.  The  po.ssibihty 
that  the  hydrogen  comes  from  external  s'ources  seems  to  be 
disproved  by  the  precautions  taken,  and  in  that  case  it  must 
rome  from  the  nitrogen.  The  lecturer  was,  therefore,  led  to 
the  speculation  that  the  nucleus  of  the  nitrogen  atom  wa« 
made  up  of  three  atoms  of  helium  and  two  of  hydrogen,  and 
that  the  hydrogen  which  made  its  appearance  in  his  experi- 
ments was  sejit  off  the  nucleus  of  the  nitrogen  atom  b>'  the 
impact  of  the  alpha-particle. — The  Times. 

Chief  Technical  Assistants'  Association. — The  amiual 

dinner  of  the  Associaition  was  held  on  May  31st,  Mr. 
.1.  M.  Parker  (Croydon),  th^  chairman  of  the  .Association, 
presiding.  After  the  loyal  toasts  had  been  duly  honoured, 
the  chauTnan,  in  proposmg  the  toast  of  the  C.T.A.A..  stated 
that  dm-ing  the  pa.st  yeair  they  had  discussed  some  very  useful 
and  pract.ioal  papers,  relating  to  the  plant  under  their  chaa-ge, 
u'hi<-h  were  of  undoubted  benefit  to  all,  and  they  had  an  ex- 
cellent programme  for  the  ensuing  year.  He  recollected  that 
the  past  chainnan,  Mr.  H.  F.  J.  Thompson  (Ba^ttersea),  ex- 
pre.s.sed  the  hoipe  at  their  la.st  annual  dinner  that  the  various 
protective  associations  would  ultunately  combine;  it  was  a 
plea.sure  to  recall  that  during  the  [last  year  they  had  joined 
forces  -n'ith  the  E:P.E.A.,  and  he  hoiked  there  would  be 
fui'tlier  amalgaanations.  Pie  emphasised  the  fact  that  any 
good  work  which  was  accomplished  by  an  association  was 
achieved  by  the  energy  and  public  spirit  of  its  members,  and 
he  hojjed  that  all  of  them  would,  to  the  utmost  of  their 
a.bilities,  further  the  interests  of  the  C.T.A.A.  and  those  -with 
whom  they  -ivere  associated.  The  position  was  very  critical, 
perhaps  more  so  than  most  of  them  were  aware,  and  attempts 
had  already  been  made  to  discredit  and  break  up  their  pro- 
tective organisation.  While  it  was  true  that  there  were  not 
many  bad  employers,  still  there  were  always  plenty  who  were 
prepa,red  to  shelter  behind  the  bad  ones,  and  seize  any  advan- 
tage that  could  be  gained  by  their  activities.  The  pohcy 
of  tlieir  protective  as.sociation  w^s  sound,  and  its  record  -n'ould 
bear  investigation.  It  was  up  to  evei'y  one  of  them  as  the 
chief  technical  assistants  of  their  vaa-ious  undertakings  to 
.see  to  it  that  as  far  as  lay  in  their  power,  right  decisions 
were  taken  in  a.U  matters  pertaining  to  the  -n-elfare  of  the 
staffs,  for  only  thus  's\'ould  the  interests  of  the  indu.sti'y  to 
which  they  had  devoted  the  best  yea;re  of  their  Ufe  be  .«afe- 
suarded.  Xa  excellent  musicjrl  programme  was  pro'vided  by 
Mr.  Brad.shaw  (Islington),  ably  assisted  by  several  members 
of  the  .Ass(K-iation,  and  a  mast  enjoyable  evening  wai)  .spent. 

Imperial     Commnnications.  —  At    a    meeting   of    the 

Industrial  Group  in  the  House  of  Commons,  Colonel  Archer  Shee 
submitted  a  statement  on  the  post-war  importance  of  Imperial 
communications,  with  special  references  to  cables  and  -wireless. 
He  also  emphasised  the  necessity  for  shipping  subsidies,  with  a 
view  especially  to  facilitating  cheap  third-class  passages  abroad. 
The  British  Commonwealth  Union  has  decided  to  set  up  imme- 
diately a  special  Parliamentary  Committee  to  inquire  into  these 
two  matters  and  to  prepare  a  report. 
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Institntion  and  Lecture  Notes. — Institntioo  of  Electrical 

Engineers. —The  Secretary  of  the  lusticntioii  is  informed  that 
demobilised  officers  attendinjir  the  Converisazioiie  on  the  ioth  inst 
are  permitted  by  the  authorities  to  wear  uniform  on  that  occasion. 

The  annual  dinner  is  to  be  held  on  Thursday.  June  26th.  Early 
upplicutiou  for  tickets  should  bt-  made,  in  older  that  the  necessary 
arrangements  may  be  effected. 

Mr.  J.  F.  NeUson  occupied  the  chair  at  the  summer  meeting  of 
the  Scottish  Centre  ot  the  Institution,  held  at  Aberdeen  on 
Friday  last.  There  were  64  visitors,  and  a  total  attendance  of 
about  130.  The  members  were  accorded  a  civic  welcome  by  the 
Lord  Provost,  Sir  James  Tagprart.  Mr.  C.  H.  Wordinfrham.C  .B.E.. 
President,  in  the  course  of  an  address,  said  the  electrical  industry 
had  an  extraordinary  fascination  for  the  legislator,  and  that  it  was 
a  dangerous  experiment  to  put  any  industry  largely  under  the 
Government.  Prof.  Magnus  Maclean  (Glasgow)  delivered  a  lecttire 
on  "  Water  Power."  in  which  he  emphasised  the  important  part  it 
could  play  in  developing  the  Highlands,  where  the  power  was  less 
used  than  it  was  a  century  ago.  Mr.  A.  Xewlands.  chief  engineer. 
Highland  Kailway  Co.,  said  there  was  a  strong  determination  on 
his  part  to  secure  snch  an  amount  of  power  as  existed  for  his  own 
particular  need.  The  members  were  entertained  at  luncheon  by 
the  Electricity  Committee  of  the  Town  Council,  and  spent  the 
afternoon  sight-sfeiner,  visiting  Rubislaw  granite  quarries,  Doneide 
paper  mills,  and  the  Corporation  electricity  works. 

Society  of  Engineers.— At  a  recent  meeting  of  the  Status  Com- 
mittee of  this  Society,  it  was  agreed  that  memliers  should  increase 
their  fees  (other  than  those  charged  as  a  commission)  by  335  per 
cent.,  and  that  the  fees  mentioned  in  "Professional  Practice  in 
Engineering  (Part  I).  Consulting  Engineers. '  should  be  altered 
accordingly. 

At  the  Newcastle  Rotary  Club,  on  May  30th,  Mr.  W.  F.  T. 
Pinkney,  of  the  Newcastle  Electric  Supply  Co..  gave  an  address  on 
"  Electricity  and  Public  Service."  It  was  curious,  he  said,  that 
there  still  were  people  who  regarded  electricity  as  .something  of  a 
luxury.  He  believed  the  universal  use  of  electricity  would  come, 
but  it  might  be  a  long  time  before  electricity  would  be  available  in 
every  part  of  the  country.  No  form  of  energy  was  so  well  adapted 
to  labour-saving  as  electricity.  The  introduction  of  electricity 
more  largely  into  the  housing  schemes  would,  he  thought,  lead  to 
cleaner  homes. 

Industrial    Meetings   on   Tower   Hill. — The  Industrial 

Keconstruction  Council  is  holding  dinner-hour  open-air  non-party 
meetings  at  Tower  Hill,  every  Monday  (commencing  16th  inst.), 
at  1  o  clock.  At  these  meetings  the  policy  of  adopting  Whitley 
Councils — or  Trade  Parliaments — in  each  industry,  will  be  advocated 
as  one  of  the  best  constructive  methods  of  increasing  productivity, 
solving  Labour  problems,  and  bettering  the  lives  and  conditions  of 
wage-earners. 

Sales  of  Government  Property. — The  progress  made  in 

the  sale  of  surplus  Government  property  under  the  direction  of  the 
Disposal  Board.  Ministry  of  Munitions,  is  indicated  by  the  fact 
that  the  value  of  the  stores  sold  up  to  date  amounts  to  upwards  of 
£107.000.000.  We  note  that  the  Controller  of  Telephones,  Tele- 
graphs and  Electrical  Instruments  has  visited  Belgium,  with  the 
result  that  sales  will  be  considerably  accelerated.  Of  the  several 
sales  authorised  by  him,  one  includes  that  of  1.50,000  lamps,  and 
he  has  also  arranged  for  a,  quantity  of  samples  of  captured  or 
surplus  material  to  be  on  view  at  the  Agricultural  Hall.  Islington. 

British  Oil. — The  Minister  of  Munitions  has  issued  a 
licence  to  the  Oilfields  of  England,  Ltd..  to  search  and  bore  for,  and 
get,  petroleum,  near  Newark.  The  licence,  which  is  the  subject  of 
a  White  Paper,  is  to  continue  in  force  for  two  years.  The  payment 
of  any  royalty  is  distinctly  forbidden  without  the  consent  in 
writing  of  the  Minister,  and  all  information  of  boring  is  to  be 
placed  at  the  disposal  of  the  Jlinister.  It  is  also  provided  that  if 
the  Government  desires  to  acquire  the  boreholes,  workings,  or 
plant,  these  shall  be  transferred  at  a  price  to  be  determined,  the 
Lord  Chief  Justice  of  England  to  be  arbitrator  in  disagreement. 

Mine  Explosion. — It  is  feared  that  100  men  lost  their 
lives  in  an  accident  which  occurred  last  week,  near  Wilkeabarre, 
Pennsylvania,  to  a  train  carrying  men  into  the  workings  of  a  mine 
tunnel  under  construction.  The  train  was  drawn  by  an  electric 
locomotive.  The  overhead-trolley  wire  broke,  and  the  sparks 
exploded  a  car-load  of  blasting  powder  at  the  end  cf  the  train. 
Hardly  a  man  in  the  train  escaped,  and  as  fire  broke  out  at  once, 
filling  the  tunnel  with  sulphur  fumes,  rescue  work  was  rendered 
very  difficult. 

Educational. — The    Times    states    that    10  new  £200 

scholarships  enabling  American  scientific  students  to  study  in 
Swedish  Universities  have  been  founded.  Funds  are  being  raised 
in  Sweden  to  send  10  Swedish  students  to  the  United  States. 

Inquiries. — Agents  of  the   Hawkins-Everett  lightning 

arrester  are  asked  for. 

French    Water     Power.  —  According    to    Mr.    Eugene 

Schneider,  President  of  the  Iron  and  Steel  Institute,  the  hydraulic 
power  available  in  France  in  1914  was  750,000  H.P.,  and  in  i;u.-^. 
IjOUO.OuO  H  p.  ;  installations  in  course  of  realisation  or  under 
consideration  amounted  to  4,600,000  H.P.  The  total  power  of 
known  waterfalls  was  9,000,000  H.P.  If  it  were  reckoned  that 
1,000  H.P.  hydro-electric  saved  10.000  tons  of  coal  per  annum,  the 
falls  which  were  to  be  worked  represented  the  equivalent  of 
30,000.000  tons  of  coal,  and  the  future  total  power  about 
60,000.000  tons  per  annum. 


The    Decimal  Association.— The  annual  report  of  the 

Decimal  Association  for  the  year  1918-19  reviews  the  progress  of 
the  decimal  coinage  movement,  which  is  being  investigated  by  a 
Royal  Commission  ;  Mr.  H.  AUcock  gave  evidence  before  the 
Commission  on  liehalt  of  the  Association.  Many  public  bodies 
have  passed  resolutions  advocating  this  reform,  svs  well  as  the 
adoption  of  metric  weights  and  measures.  A  canvass  of  members 
of  Parliament,  Trade  Unions,  and  l^humbers  of  Commerce  showed 
an  almost  complete  absence  of  opposition  to  these  reforms.  A 
lecture  camjiaign  is  being  prepared  by  Mr.  E.  C.  Barton,  who  reports 
that  in  every  town  visited  he  finds  enthusiastic  decimalists. 
Educational  authorities  are  taking  steps  to  improve  the  methods  of 
teaching  the  metric  system  and  decimals.  A  notable  departure 
has  been  the  establishment  of  a  quarterly  journal,  the  Dicimal 
Educofor,  as  the  organ  of  the  Association,  which  achieved  a 
marked  success.  Provincial  branches  are  being  founded.  In 
Canada  and  Australia  the  movement  is  making  progress,  and  iji 
France  and  Italy  the  early  adoption  of  the  metric  system  and 
decimal  coiiuige  by  Britain  is  urged  as  essential  to  the  de- 
velopment of  trade.  The  Russian  Government  is  reported  to  have 
resolved  ujwn  the  adoption  of  metric  weights  and  measures,  and 
the  United  States  Section  of  the  International  High  Commission 
declares  that  the  general  use  of  the  metric  system  in  trade, 
especially  with  Latin-America,  is  of  the  first  importiince.  The 
principal  engineering  institutions  of  the  United  States,  with  the 
exception  of  the  Society  of  Mechanical  Engineers,  have  decided  in 
favour  of  the  metric  system.  In  Germany,  after  this  year,  the 
metric  system  will  be  obligatory  in  the  textile  tra<les.  and  in 
Japan  the  compulsory  adoption  of  the  system  is  contemplated, 
while  the  Chinese  Ministry  of  Communication^;  recognises  the 
necessity  of  the  reform,  which  is  to  become  operative  at  the  end  of 
next  year.  The  Decimal  Association  has  gained  largely  in  strength 
and  financial  resources  during  the  year,  and  is  about  to  embark  on 
a  more  vigorous  propaganda.  The  address  of  the  Association  is 
44.  Finsbury  Pavement,  E.G.  2. 

Coal,  Gas,  and  Electricity  Rations.— The  Controller  of 

Coal  Mines  announces  that  it  is  necessary  to  continue  the  rationing 
of  coal,  gas.  and  electricity  for  household  fuel  and  lighting,  for  a 
further  period.  It  is,  however,  proposed  to  modify  the  present 
order  to  the  extent  that  consumers  of  less  than  5  tons  of  coal  in 
the  year,  and  12,500  cb.  ft.  of  gas  in  any  quarter,  or  400  b.t.u.  of 
electricity  in  any  quarter,  will  not  be  subject  to  assessment.  They 
must,  however,  be  registered  with  their  coal  merchants  for  the 
supply  of  coal.  A  revised  Order  which  will  take  effect  from  July 
1st  next,  will  be  issued  during  the  present  month.  In  the  mean- 
time the  following  memorandum  is  issued  for  the  information  of 
the  public  : — 

Anthracite,  coke  and  patent  fuel  will  be  exempted  from  the 
Order  for  the  time  being. 

All  consumers  of  coal  must  register  with  coal  merchants  for 
their  supplies.  Present  registrations  will  be  valid  unless  notice  to 
the  contrary  is  given  by  either  consumer  or  merchant. 

The  present  assessments  are  current  for  a  year  from  various 
dates  commencing  with  October  1st.  litl.S.  In  the  case  of  con- 
sumers over  the  quantities  named  above,  the  assessments  will  be 
renewed  for  the  same  annual  quantity  for  12  months  from  July 
1st.  1919,  and  the  balance  of  the  old  assessments  cancelled. 

New  certificates  will  be  issued  to  all  present  holders  of  certifi- 
cates for  12  months'  supply,  and  it  will  not  be  necessary  to  make 
application  for  the  certificates,  except  in  the  case  of  new  consumers 
or  of  those  who.  owing  to  a  change  in  the  basis  upon  which  the 
original  asse.ssment  was  made,  desire  a  modified  assessment. 

The  new  .issessments  and  certificates  will  date  from  July  1st,  in 
order  to  enable  private  consumers,  so  far  as  coal  may  be  available, 
to  stock  on  account  of  the  coming  year's  allowances.  Iminediately. 
on  the  issue  of  the  new  Order  arrangements  will  be  made  to  enable 
this  to  be  done  during  the  months  of  July.  August  and  September. 

The  supply  of  fuel  already  made  under  any  existing  certificates 
in  respect  of  the  period  subsequent  to  June  3i  th  will  be  treated  as 
a  supply  on  account  of  the  New  Year's  allowances. 

The  conversion  equivalents  of  gas  and  electricity  in  terms  of| 
coal  will  be  fixed  at; — 18,750  cb.  ft.  of  gas  to  the  ton  of  coal;; 
1.000  b.t.u.'s  of  electricity  to  the  ton  of  coal. 

The  control  of  maximum  prices  for  the  sale  of  coal  will  be  rigidljj 
enforced. 

In  order  to  simplify  some  of  the  machinery  and  provisions 
the  present  Order,  the  special  Local  Fuel  and  Lighting  Commit: 
will  be  discontinued,  and,  in  the  ordinary  course,  the  control  oft] 
Local  Fuel  Overseer  will,  subject  to  the  directions  of  theControllei 
be  lelt  to  the  local  authority— except  in  the  Metropolitan  Divisio) 
which   will   continue   under   the   immediate    supervision    of 
Household  Fuel  and  Lighting  Branch  of  the  Coal  Mines  Departmei 

Economy  in  the  consumption  of  coal  still  remains  vital  to  tl 
national  interests.  If  the  output  of  coal  in  the  near  future 
allow  a  relaxation  of  these  restrictions  the  Local  Fuel  Overseer 
be  authorised  from  time  to  time  to  receive  applications  for  si 
increased  allowances  as  any  increase  in  the  supplies  of  coal  mi 
justify. 

A  German  "  Technical  Supplement."— An  announcemen 

recently  circulated  in  the  German  technical  Press,  relates  to 
publication  in  Germany  of  a  technical  review  of  the  foreign  Prei 
The  German  Review  was  originally  pdblished  as  a  confidential ' 
service  under  the  authority  ot  the  Ministries  of  War  and  Educatio 
and  presumably  with  the  co-operation  of  the  Society  of  Gem 
Engineers.  The  undertaking  is  significant  of  the  importa 
attached  to  the  organised  provision  of  technical  information  ] 
Germany. 
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Appointments      Vacant.  —  Lecturer     in     engineering 

di-awing  (£350  +  bonus),  for  the  Manchester  College  of  Tech- 
nolog'y ;  assistant  in  the  Government  Railway  and  Electricity 
Department,  Zanzibar  (£300)  ;  electrical  testing;  superintendent 
(£300).  for  the  Bradford  Corporation  Electricity  Department ; 
cable  jointer  (70a.),  for  the  CoiTsoration  of  Ayr  Electricity  Works  ; 
lecturer  in  electrical  en'iineering' (£130  to  £195  *-  15s  a  week  war 
bonus),  for  the  L.C.C.  Technical  Institute,  Paddiujfton ;  junior 
shift  engineer  (73s.),  for  the  Burnley  B.C.  Electric  Lighting 
Department ;  electricaJ  engineer  (£600)  for  the  South  Shields 
Corporation.     Sec  our  advertisement  pages  to-day. 

Fatalities. — An  inquest  was  held  at  Stourton,  last  week, 

respecting  the  death  of  Fredk.  Arnison  (lii),  general  labourer,  of 
Leeds,  who  was  killed  at  the  Yorka,  Copper  Worka.  The  evidence 
showed  that  two  brass  tubes  which  the  youth  was  carrying  over 
his  shoulder  came  into  contact  with  the  switchboard  of  the  electric 
plant,  and  he  immediately  fell  to  the  floor  dead.  A  representative 
of  the  firm  said  that  bogies  were  prrjvided  on  which  tubes  might  be 
carried,  but  there  was  no  rule  that  the  tubes  should  be  carried  on 
them.  The  switch  was  placed  at  the  top  of  a  short  column,  and 
was  out  of  the  way  in  the  ordinary  course.  Normally,  it  could  be 
touched  and  no  shock  received,  but  when  the  tube  the  lad  was 
carrying  touched  the  switch  he  formed  one  earth.  To  complete  the 
circuit  another  earth  was  needed.  This  was  found  in  an  accidental 
earth  that  occurred  in  the  press-house  on  that  particular  day.  It 
was  explained  that  these  earths  occurred  in  the  best  systems  from 
time  to  time,  an<l  to  avoid  them  a  search  was  made  once  a  fort- 
night. It  was  stated  that  previous  to  this  there  had  only  been  one 
fatal  accident  at  the  Yorkshire  Copper  Works  in  30  years,  and 
arrangements  had  been  made  to  prevent  a  recurrence.  Verdict, 
"  Accidental  death." 

Tlie  B.A.  Meeting  in   1921.— It  is  proposed  to  invite  the 

British  Association  to  hold  its  meeting  at  Edinburgh  in  lf(21. 


OUR   PERSONAL   COLUMN. 

T/m  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  pro/ess-ion  aiid  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
ELECTBiCAii  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — At  the  Barrow 

Town  Council  meetinf;  on  .June  ^nd,  the  Electricity  Oommit- 
tee  minutes  contained  a  copy  of  a  letter  from  Mr.  H.  R. 
Burnett,  borough  electric-aJ  engineer,  to  the  Mayor  respecting 
"grossly  inaccurate  and  misleading  statements"  made  at 
the  Council  meeting  on  April  7th.  when  the  question  of  his 
salary  was  under  consideration.  The  st.atements  referred  to 
mis-stated  the  a.mouut  of  Mr.  Burnett's  advances  in  .salar>-. 
Mr.  Burnett  had  previously  stipplied  the  Committee  with  in- 
formation showing  that  the  average  salary,  with  bonus,  paid 
in  22  undertakings  comparable  with  Barrow  was  about  £900 
per  annum,  and  in  nearly  one  half  of  these,  and  a  number  of 
smaller  undertakings,  the  salary  now  being  paid  or  promised 
was  f  1,(X)0  per  annum,  or  over.  At  the  end  of  his  letter  to 
the  Committee,  Mr.  Burnett  stated  : — 

Whilst  the  Association  of  Municipal  Electrical  Engineers,  which  has  applied 
to  you  on  mv  behalf,  is  most  anxious  to  avoid  taking  any  extreme  measures 
to  enforce  their  demands,  f  think  it  right  that  the  Council  should  realise  that 
it  intends  to  insist  upon  Corporations  paying  its  members  reasonable  salaries 
for  the  positions  which  they  occupy,  or  agreeing  to  refer  the  question  to  arbi- 
tration. In  any  action  which  the  Association  may  decide  to  take,  it  will,  I 
have  no  doubt,  not  only  have  the  support  of  all  its  members,  but  also  of  the 
Electrical  Power  Engineers'  Association,  to  which  every  member  of  the  tech- 
nical staff  of  v'ur  electricity  department,  and  a  vorv  large  proportion  of  the 
assistant  engini-;rs  throughout  the  country,  belong.  "If,  therefore,  the  Council 
persists  in  its  refusal  to  grant  the  reasonable  request  which  has  Ibeen  matle 
by  the  Association,  the  responsibility  for  any  difficulty  which  may  arise  in 
the  administration   of   your   electricity   department   must    rest  with   the  Council. 

When  the  matter  wa.s  before  the  CotmcU,  the  C'ounciUor 
who  made  the  remarks  mentioned  above  admitted  that  somo 
of  his  figures  were  wrong.  Re.speoting  the  threats  in  Mr. 
Burnett's  letter,  he  (Coun.  Whinnera)  believed  that  the  works 
could  be  carried  on  if  the  technical  staff  came  out. — Coun. 
Barrie  thought  the  position  wais  a  veiw  unhappy  one,  and 
Coun.  Basterfield  contended  that  in  dealing  with  officials' 
salaries  the  Council  should  remember  the  arguments  used 
when  the  question  of  wages  was  being  discussed,  namely, 
that  Corporation  workers  had  a  week's  holiday  with  wages 
and  a  continuous  emplovment  for  life.  That  appUed  also  to 
ofiicials. — Coun.  .T.  H.  Brown  asked  if  pro\'ision  was  being 
made  to  .staff  the  electricity  works  in  the  event  of  the  tech- 
nical staff  and  borough  engineer  going  on  strike. — CJoun. 
Barrie  replied  that  the  Committee  understood  that  the  matter 
was  not  yet  finished.  Mr.  Burnett  was  going  to  appeal  to 
some  other  authority.  Tt  wa.=  a.  position  which  was  simmer- 
ing, and  it  would  find  an  outlet  by  and  by.  The  Committee 
had  made  no  pre  pa/rations;  they  were  hoping  for  a  change  for 
the  better. 
By  a  large  maiority — ^the  otvposition  being  chiefly  Labour-- 
;  the  Leeds  City  Council,  on  'Wednesday  Inst  week,  agreed  to 
j  the  advance  of  the  snlai-y  of  Mr.  ,T.  B.  H.\mii,ton,  tramways 
manager,  from  ;61.000  te  £1,500  per  year,  irrespective  of  his 
salary  of  £.500  per  year  as  the  Corporation's  commercial 
manager.    . 

MaidstoD?  T.C.  has  increased  the  salary  of  the  electrical 
onffineer,   Mr.    HoAni.ET,   from    £618   per  annum   t,o   £769  as 


from  Apiil  1st,  and  from  that  date  £1  for  every  extra  35  Ew. 
on  maximum  demand,  £1  for  every  additional  35  consumers, 
and  £1  for  every  additional  100,000  units  sold. 

Mr.  J.  k.  Cressey,  who  was  recently  demobilised,  has  been 
appointed  shift  engineer  at  the  Peterborough  municipal  elec- 
tricity works,  and  has  taken  up  his  duties.  He  was  fonnerly 
charge  engineer  at  St.  Albans  electricity  works,  from  which 
he  enUsted  with  the  E.E.  in  June,,  1915,  serving  in  France 
during  the  winter  of  1916. 

Mr.  Annetts,  late  electrical  engineer  to  the  Morecambe 
T.C,  who  is  proceeding  to  Oxford,  has  been  presented  with 
a  cup  by  the  electricity  works  staff. 

Exeter  T.C.  is  recommended  to  ifa'crcase  the  salary  of  the 
electrical  engineer  to  £750  a  year. 

Mr.  E.  S.  Tayner,  borough  electrical  and  tramways  engi- 
neer, Doncaster,  has  been  granted  an  inci'ease  of  salary  from 
£550  to  £700  for  one  year,  and  after  that  to  £750.  Mr.  Eay- 
ner  has  had  an  increa^se  of  .£100  since  his  return  from  tem- 
porary Government  war  service. 

Pi.t  last  week's  meeting  of  the  Swansea.  Corporation  Elec- 
tricity Committiee.  the  Town  Clerk  read  a  communication 
from  the  Ministry  of  Labour  asking  consideration  of  an  appli- 
cation by  the  Associated  Municipal  Electrical  Engineers  to 
grant  chief  electrical  engineers  and  managers  of  electrical 
undertakings  the  awards  made  to  the  engineering  and  foun- 
dry trades  by  the  Committee  on  Prodnction,  and  also  to  adopt 
a  formula  based  on  the  f^ze  of  the  .stations,  number  of  units 
generated.  lI-c.  which,  the  Town  Clerk  explained,  meant  in 
the  case  of  the  borough  electrical  engineer.  Mr.  .J.  'W.  Burr. 
a  total  inci-ease  in  salary  from  .£700  to  £1.050  per  annum,  the 
increase,  according  to  the  Society's  application,  to  be  retro- 
spective to  March.  1918.  The  Ministry  of  Labour,  who  had 
been  approached  in  the  matter,  suggested  that,  failing  an 
amicable  arrangement,  the  matter  be  referred  to  arbitration. 
— The  Chairman  referred  to  a  resolution  of  the  Council  to 
defer  all  increases  in  salary  to  the  chief  officials  of  the  Cor- 
poration for  12  months,  and  asked  what  was  the  Committee's 
position.— The  Town  Clerk  said  that  that  resolution  could  be 
rescinded  at  any  time. — Several  members  admitted  they 
would  have  to  "  face  the  musi*."  and  Mr.  Morgan  Rees 
thought  it  the  better  nlan  to  reconsider  the  question  of  the 
whole  of  the  chief  officials'  salaries. — Mr.  Daniel  .Tones  moved 
that  the  salary  of  the  electrical  engineer  be  increased  to 
£1,050.  It  was  better  to  make  a  clean  cut  of  it. — The  Town 
Clerk  said  that  several  municipalities  had  given  the  increases 
asked  for. — Mr.  Dd.  Richards  proposed  an  amendment  that 
the  matter  be  referred  to  arbitration. — The  amendment  was 
lost  and  the  resolution  adopted. 

The  Stafford  Town  Council  has  increased  the  salary  of  the 
electrical  engineer,  Mr.  Robins,  from  £388  per  annum  to 
£550,  the  present  emolument  of  house,  light,  fuel,  &c.,  to  be 
continued. 

Mr.  C.  A.  Hopkins,  of  the  Chatham  &  District  Light  Rail- 
ways Co..  and  formerly  of  the  Swindon  Corporation  electricity 
and  tramwav  department,  has  been  appointed  chief  clerk  to 
the  Wigan  Corj^oration  tramways. 

General. — Last  week  the  Duke  of  Connaught,  as  Presi- 
dent of  the  Royal  Society  of  Arts,  presented  to  Sir  Oliver 
TjODGe  the  Albert  Medal  of  the  Society  in  recognition  of  his 
work  as  the  pioneer  of  wireless  telegraphy. 

Mr.  Lionel  Robinson  and  Mr.  J.\s.  Devonshire  have  been 
elected  directors  of  the  Underground  Electric  Railways  Co. 
of  London. 

Captain  J.  E.  B.innen,  E.A.M.C,  has  been  appointed 
specialist  in  electrical  science,  Poona  Division,  with  effect 
from  April  15th.  vice  Captain  Goss,  R.A.M.C,  vacated.— 
Indian  Engineering. 

Mr.  John  Newl.\nds,  who  has  retired,  is.  according  to  the 
Daily  Chronicle,  to  be  succeeded  in  the  eontroUership  of  the 
Central  Telegraph  Office  by  Mr.  John  Lee,  postmaster  of  Bel- 
fast; and  the  deputy-tvontroller,  Mr.  John  Bailey,  who  has 
also  retired,  is  succeeded  by  Mr.  A.  W.  Edwards. 

Mr.  J.  DiGBY.  who  was  connected  with  the  Marconi  Co.  for 
10  years,  and  for  five  years  held  the  speed  record  for  long- 
distance wireless,  and  has  been  an  instructor  in  Marconi 
Schools  in  I;ondon,  Glasgow,  and  Manchester,  will  be  prin- 
cipal in  the  Northern  Wirele.ss  College,  which  is  to  be  opened 
shortly  in  Belfast. 

The  King  has  confened  the  Territorial  Decoration  on  Capl. 
and  Temp.  Lieut.-Col.  H.  E.  'Webb-Bowen,  D.S.O.,  Major  A. 
Levin,  and  Ca.pt.  G.  'W.  C.  Kate,  London  Electrical  Engi- 
neers, and  on  Major  G.  A.  Brucf.  Tyne  Electrical  Engineers. 

Lieut.  E.  W.  ■yoFNG.  Kent  Fortress  Engineers  (Electric 
Lights  Companies),  has  been  restored  to  the  establishment 
to  which  he  was  a  supemmnerary.  He  was  commissioned  in 
1915,  and  served '  for  a  considerable  pieriod  with  a  regular 
unit  of  the  Royal  Engineers.  * 

Lieut.  'W.  .A..  Gladwin,  Tyne  Electrical  Engineers,  has  been 
restored  to  the  estabb'shment  o-f  the  Corps.  He  was  com  ■ 
missioned  in  October.  1916.  ■was  at  the  School  of  Instruction 
for  some  time,  and  seconded  in  his  Corps  whilst  there. 

Quartemiaster  and  Lieut.  A.  Kennedy,  Royal  Engineers 
(Electrical).  Temtorial  Force,  has  been  promoted  captain. 
Ca.pt.  Kennedy  received  his  commission  in  the  London  EleC'- 
trical  Engineers  as  Quartermaster  and  Lieutenant  in  May, 
1916. 

Mr.  Frederick  M.  'West  has  relinquished  his  commission  as 
seoond-lieutenant,  B.G.A..  on  account  of  ill-health,  retaining 
hie  rank,  after  being  invalided  home  from  France.    Mr.  West 
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is  anxious  to  resume  touch,  after  four  years'  service  with  the 
Forces,  with  his  many  electrical  friends.  Mr.  West  will  be 
remembered  by  our  readers  as  the  contributor  of  a  series  of 
articles  on  '"The  Selling  Side  of  Electricity."  He  has  re- 
signed his  positiuu  with  the  St.  Maiylebone  eJectricity  supply 
undertaking  in  order  to  join  the  A.  &  A.  Electrical  Co.,  Ltd.. 
of  13,  Farnngdon  Rojid.  E.C.,  as  manager  of  their  facitoring 
department. 

Birthday  Honours. — The  honour  of  Kni.t;ht  Grand  Cross 
is  conferred  upon  Sir  H.  Llewellyk  Smith,  K.C.B.,  Secretary 
to  the  Board  of  Trade.  G.  E.  P.  Ml'RR.xv,  Esq..  C.B.,  Secre- 
tary to  the  G.P.O..  is  made  a  Knight  Commander. 

Capt.  B.  F.  McilfnTiiiE.  manager  of  the  cxpoit  department 

\  of   the   British    Thomson-Houston  Co..    Ltd.,    who  saw   two 

years'  active  service  in  France  and  1.5  mouths  in  Italy.  ha,s 

i>een  included  in  the  King's  Birthday  Honoui-s  for  the  6.B.E. 

(Militajy  Division). 

Lieut.  A.  McDoDGALL,  R.E.,  whose  name  appeared  in  the 
Birthday  Honours  List  as  receiving  the  M.B.E.  (Mil.  Div.). 
was  before  the  war  employed  in  the  electrical  department  of 
the  N'.E.  Ely.  at  the  C.M.E.'s  Office,  D;irlington.  He  is  an 
.V.s-sociate  of  both  tlie  Elec-trical  and  Mechani<-al  Institutions. 
Lieut.  McDougall  joined  the  Forces  in  .l.-iiuiary,  1915,  and 
for  the  first  one" and  a  half  years  was  engaged  in  mine  laying. 
He  was  commissioned  in  the  B.E..  and  has  been  resjxinsible 
for  the  erection  and  maintenan'-e  of  iseveral  small  generating 
f^tions  for  the  searchlights  in  connection  with  anti-airci-al't 
work.  He  is  at  present  retained  .as  Technical  Adviser  for  that 
work  in  the  Dundee  area. 

-Among  those  who  received  honours  in  connection  with  the 
King's  birthday  is  Major  H.^rry  Rich.^rdsox.  the  general 
manager  and  engineer  of  the  Dundee  Corporation  electricity 
department,  who  has  been  awarded  the  O.B.E. 

Obituary.— Mr.  P.  S.  Be.asley.— The  staff  and  employes  of 
Messrs.  WOlans  it  Robinson,  Ltd.,  of  Rugby,  have  placed  in 
the  cemetery  an  Aberdeen  granite  cross  over  the  grave  of  the 
late  Mr.  P.  S.  Beaslev,  assistant  works  manager,  who  died  on 
October  16th  last. 


NEW     COMPANIES     REGISTERED. 


F.  Smith  &  Son  (Southampton),  Ltd.  (155,622).— Public 

company.  Registered  .May  30th.  Capital  £35.000  in  £1  shares.  To  take 
over  the  business  of  a  marine  optician  and  compass  adjuster  carried  on  by 
J.  Crombie  Smith  &  Son.  at  23,  Oxford  Street,  Southampton,  and  also  the 
business  of  electricians,  electrical  engineers  and  fittings  makers  carried  on 
by  E.  .M.  F.  (1914),  Ltd.,  at  London  and  Walsall.  The  first  directors  are  : 
John  Crombie  Smith,  23,  Oxford  Street.  Southampton,  marine  optician; 
Joseph  iVlas  15ein.  56,  Belmont  Road,  Portswood.  Southampton,  electrical 
engineer;  and  William  Steel.  .37,  Cromwell  Road.  Southampton,  marine 
optician.  Solicitor:  J.  D.  Bassitt,  154.  Above  Bar,  Southampton.  Registered 
iftiice :    23.    Oxford    Street.    Southampton. 

Ratherham    &    Co.,    Ltd.    (155,711). — Private    company. 

Registered  June  3rd.  Capital  fl.OOO  in  £1  shar.i,.  Manufscturing.  mechani- 
cal, and  electrical  engineers,  toolmakers.  and  manufacturers  of  clipping 
tnachines,  particularly  horse  clippers  and  toilet  clippers,  &c.  The  subscribers 
-       J.    Ratherham.    27.    Church    Road.    Hanwell,    engineer    (300);    A.    Cuti 


325.  Franklin  Road,  King's  Norton.  Wo 
:t4,  Dravton  Road,  Edgbaston.  Birminghai 
J  R.itherham,  A.  Cults,  and  E.  Carnardit 
Works,  St.  Dunslan's  Road,   Hanwell. 


IIOO);    E.  Carwardine. 
(100).      First    directors  : 
RegistercJ  office  :  St.   Dunstan's 


Rapid  Accumulator  Co.,  Ltd.  (155.710). — Private  com- 
pany. Registered  June  2nd.  Capital  £35.000  in  £1  shares.  To  acquire 
patents  relating  :o  the  production,  treatment,  storage,  application,  distribution, 
.tnd  use  of  electricity.  The  subsc'ibers  (each  with  one  share)  are;  F.  C. 
Hilbery,  4.  South  Squa.x;,  Gray's  Inn,  W.C.I,  solicitor;  F.  Smith,  4,  South 
Square,  Grav's  Inn,  W.(i^.  1,  clerk.  Permanent  directors:  J.  W.  Johnstone, 
46.  Leadenhall  Street.  E.C.;  J.  Cartier,  110,  Cannon  Street.  B.C.;  A.  Andries, 
1.   AVest   Terrace,    Folkestone.      Registered    office :    110,   Cannon  Street.    E.G. 

Indicators,    Ltd.    (1.55,585). — Private    company.      Retjis- 

tered  May  29th.  Capital  £24,000  in  22,500  7  per  cent,  participating  preferred 
>hares  of  £1  each  and  30,000  ordinary  shares  of  Is.  each.  To  acquire  patents 
relating  to  advertising  by  electricity,  and  to  any  apparatus  therefor,  from 
P.  H.  \Valler  and  B.  E.  Xordman.  The  subscriber's  (each  with  one  prefprence 
share)  are:  P.  H.  Waller,  41,  Wilson  Road,  Camberwell.  S.E.  5,  engineer; 
B.  E.  Nordman,  25.  Ashford  Avenue,  Hornsev.  N.  8.  merchant ;  T.  J.  Gar- 
stang,  36,  Priorv  Avenue.  Hornsev.  .\".  8,  poor' law  official.  Directors:  P.  H. 
Waller,  B.  E.  Nordman  and  '  T.  J.  Garstang.  Solicitors:  Russell  and 
Arnhob.    3  and    4,    Great    Winchester    Street,    E.C.  2. 

Webster,    Mitchell,     Ltd.     (1.55,647). — Private    company. 

Registered  May  30th.  Capital  £5.000  in  £1  shares.  Merchants,  manufacturers' 
agents,  general  agents.  &c.  The  subscriber.^  (each  with  one  share)  are  : 
F.  E.  Hayward,  45.  Finsburv  Pavement,  E.C,  incorporated  accountant;  E. 
Clough,  22.  Brigstock  Road,'  Thornton  Heath,  engineer.  First  directors  : 
H.  J.  Mitchell,  managing  director  of  Hedlev  Mitchell,  Ltd.,  drapers.  Erith ; 
A.  V.  Downton.  director  cf  Enfield  Electrical  Cable  Co..  Ltd..  Brimsdown. 
Middlesex;  and  A.  W.  Webster,  46.  Hafton  Road.  Catford.  S.E.  Registered 
office  :    52,    Cheapside,    E.C. 

Moulson  &  Anderson,  Ltd.   (155,704). — Private  company. 

Registered  June  2nd.  Capital  £5,000  in  £1  shares.  To  enter  into  agree- 
ments with  A.  E.  Moulson  r.nd  G.  E.  Anderson  and  to  carrv  on  the  business 
of  general  electrical  and  mechanical  engineers.  The  subsc'ribers  fearh  with 
ope  share)  are  :  W.  Holrovd.  3.  Silv.rhill  Drive.  Bradford,  sheet  m-'lal 
engineer;  A.  E.  Moulson.  70.  CumberLind  Road.  Firadford.  engineer:  G.  E. 
Anderson,  45,  Woodhall  Road,  Bradlorfl.  engineer.  The  first  directors  are 
W.  Holrovd.  A,  E.  .Moulson.  and  G  F  \nHercon  Registered  oflfir.  :  Ro,^ 
Works,     Birksland     Street.     Bradford 

Manchester  Armature  Repair  Co.,  Ltd.  (165,702). — Pri- 
vate company.  Registered  June  2nd.  Capital  £15.000  in  £1  shares  (5,000 
preferred^  To  acquire  the  business  carried  on  at  Ford  Lane,  Pendleton,  as 
the  Manchester  .Armature  Repair  Co..  to  *nrer  into  an  aereement  with  C.  H. 
Wilson  and  others,  and  to  carrv  on  the  business  of  electricians,  engineers, 
manufacturers  and  repairers  of  electrical  apoaratua  and  appliances,  &c.  The 
subscribers  (each  with  one  share)  are  :  C.  H.  Wilson,  Glen  View.  Saltburn. 
hv-the-Sea,  chemical  manufacturer;  A.  R.  Hutton  Wilson,  Egglescliffe,  Countv 
Durham,  chemical    manufacturer;   R,   Ainnvorth     1.5.    Half   Edse   Lane.    Eccie.. 


Ernest   Wainwright    (London),    Ltd.   (155,661).— Privato 

company.  Registered  i\l:iy  31st.  C.ipilul  £5,000  in  ill  shares.  To  acquire 
the  business  of  an  electrical  engineer,  manufacturer,  and  merchant  of  en- 
gineering appliances,  electrical  fillings  and  gramophone  motor  paru,  carried 
on  by  E.  Wainwright  at  159,  Victoria  Street.  Westminster.  The  subscribor* 
leach  with  one  sh.irc)  arc  :  E.  Wainwright,  44,  .Montalt  Road.  Woodford 
Green,  merchant;  S,  W.  J.  Vaiscv,  1.5.  Rowan  Road,  Hammersmith.  Direc- 
tors: E.  Wainwright  and  S.  W.  J.  \  aisey.  Regist,red  olTice  :  15!l.  Victoria 
Street,  S.W.  1. 

Slf^nal    Electric    Co.,    Ltd.   (155,685). — Private  company. 

Registered  May  31sl.  Capital  fl2..i00  in  10,000  7  per  cent,  prefer,  nee  shares 
of  £1  each  and  5,000  ordinary  shares  ol  10s.  each.  To  manufacture  electrical 
accessories  and  appliances  ol  all  kinds,  iic.  The  subscribers  (e.uli  with  one 
preference  share)  a*c :  E.  Baker.  22,  Tottenham  Court  Road,  S.W.,  cinema 
proprietor;  E.  St.  John,  48,  Batoum  G.irdens,  Hammersmith,  W.  Firs* 
directors  to  be  appointed  l>v  the  subscribers.  Solicitor  ;  P.  Holt,  4,  Bank 
Buildings,    Purlev. 


CITY     NOTES. 
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During   1918   24   new  installations   were 
Altrincham         connected.      Actual     consumers     number 
Electric  Supply,     l,7b5.     After    meeting    debenture    interest 
Ltd,  premium  on  debenture  redemption  i)olicy, 

itc,  the  profit  is  ^7,130,  plus  £431  brought 
forward.  .Ifter  meeting  preference  dividend  to  September, 
1918,  amounting  to  ±"2,555,  putting  £600  to  reserve  for  in- 
come tax,  axid  £oQ0  to  reserve  for  depreciation  of  plant,  &c., 
9s.  per  .share  is  to  be  paid  on  the  deferred  shares,  absorbing 
^,150  out  of  the  balance  of  ±'3,9(J6.  The  results  faJl  short 
of  the  anticipated  tigmes  owing  to  increased  co.st  of  fuel 
and  restricted  consumption,  also  reduction  of  power  con- 
sumption for  industry  after  the  -signing  of  the  armistice. 
The  Broadheath  district  is  coming  lai'gely  into  favour  as 
a  mauufactiu'ing  centre,  and  fresh  appUcations  for  power 
are  being  received;  still  further  works  are  to  be  erected.  At 
the  generating  station  two  water-tube  boilers  and  a  2,U(XI-kw. 
turbo-generator  are  to  be  added,  which,  together  with  addi- 
tional mains,  &c.,  will  cost  ±'40,000.  In  order  to  provide  this 
the  capital  of  the  company  is  to  be  increased  to  ±100,(XlO  by 
the  issue  of  50,(X)0  shares  of  £1  each.  The  new  plant  wiil 
enable  the  present  Lancashire  boilers  to  be  dispen.sed  with ; 
fuel  economy  ajid  increased  efficiency  wOl  result. 

At  the  annual  meeting,  held  at  Hartle- 

Richardsons,       pool,  on  .June  3rd,  Mr.  D.  B.  Morison,  the- 

■\Vestgarth  and     chainnan,    stated    that    during    the    war 
Co.,  Ltd.  period  the  total  h.p.  of  the  engines  manu- 

factured by  the  company  was  6(i3,000, 
503,000  being  for  ships  and  iOO.OOO  for  the  generation  by 
steam  turbo  plants  ot  electric  power  on  land.  In  addition, 
a  25,000-H.P.  rolling-mill  engine  and  considerable  steel  works 
plant  had  been  supplied.  With  the  further  payratmt  of  ar- 
rears now  proposed  there  would,  within  a  jxniod  of  nine 
months,  have  been  paid  U>  preference  shareholdci-s  four  years' 
dividend,  or  '24  l)er  cent.  A  greater  distributiiin  of  profits 
could  not-  be  made  in  consequence  of  the  taxation  demantla 
of  the  Government.  Of  every  ±'1,000  earned  above  the  firm's 
extreinely  low  pre-«iir  .standard,  thei-e  was,  aftei-  the  deduc- 
tion of  profits  tax  and  income  tax.  only  left  to  the  company 
Jei40 — a.  mere  rennrant.  The  acute,  desire  of  the  taxing 
authorities  to  get  money  from  auy  available  source  should 
be  tempered  with  an  adequate  appj'eciation  of  the  efforts 
which  were  put  forth  by  manufacturers  during  the  war,  and 
(if  the  equally  strenuous  exertions  which  must  still  continu- 
ously be  made  if  we  w-ere  to  win  out  in  the  industrial  world  . 
competition — competition  that  was  bound  in  the  future  to  Ije 
infinitely  keener  than  ever  before,  Pennission  to  extend 
the  firm's  boiler  works  at  Middlesbrough  was  ret'use<l  by  the 
Government,  and  as  a  consequence  the  company  had  now 
to  face  a  very  heavy  expenditure  in  order  to  meet  the  re- 
quirements of  their  business. 

The     directors    of     the     Alikunuduloren 

Qerman  Fnhrik  A.G.,  of  Berlin,  recoiumend  a  divi- 

Companies.        dend  at  the  rate  of  '20  per  cent,  for  1918. 

Thr    Korting    vnd    Matlii-xni    .1.6'..    of 

Lcutzsch,  makers  of  electrical  apparatus,  intend  to  distribute 

15  per  cent,  for  1918.  being  the  sa.me  rate  as  in  the  previous 

year. 

The  Elektrizitats  GenelUchaff  vorm.  W.  Lahviryrr  if  Co.,  «'/ 
Franhforf-on-Main,  reports  net  profits  of  iE142,000  for  1918, 
i-ontra.sted  with  £134.000  in  the  previous  year.    It  is  propose^ 
to  distribute  8  per  cent.,  being  the  same  rate  as  for  1917. 

The    Welf-r    FJcktrizifais    und    Hebewerhsseuge    .4.(7., 
CoJognr-Zolhfock.   re)x>rts  net  profits  of   ±1.700   for   1918. 
contrasted   with  ±5,100  in   the  previous  year.     It  is  intende 
to  pay  .n.  dividend  of  8  per  cent.,  as  in  1917. 

Thr   F.lrkfrizitatfs   Lirf-ning.i   Gesellschaff.   of  Berlin,   whid 
owns   or   is    otherwii-p    inie'csted    in    a    number    of    supplj 
works,  reports  net  profits  of  ±ir,:^,700  for  1018,  as  compare 
'^-ith  £163,500  in   thp    previou?^   vear.     ^    dividend    of    10 
'-ent..  as  in  1917,  is  m  contemplation. 

The  accounts  of  the  Kabehverk  Wilhelmmenhcf  A.G., 
Berlin.,  whose  share  oarvibal  of  £.50,000  is  held  bv  fh"  Feltei 
and  Guilleaume  Co..  show  net  profits  of  ±12,00n_  for  1916^ 
or  the  same  as  in  the  precedinc  year,  when  a  dividendsi 
the  rate  of  20  per  cent,  was  yiaad.  The  method  of  disposing 
of  the  profiKs  for  last  year  is  not  disclosed. 

The  Saehsemverk,  Tjiclit  und  Krafi  A.G..  of  XiedersedlHi 
Ti-hich  ha«:  a  .share  canital  of  £375.000.  intends  to  pay  »  div' 
dend  a.t  the  rate  of  20  per  cent,  for  1918.  as  against  30 
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r«nt.  in  the  previous  yeax.  It  is  stated  that  instead  of  being 
paid  in  cash  the  dividend  is  to  be  distributed  "  by  request  " 
in  the  form  of  new  shares  upon  which  shareholders  will  be 
required  to  contribute  an  additional  sum  of  £4  per  share. 

The  Treuhand  Bank  fur  die,  Ehktrische  Industrie,  of  Ber- 
lin, which  IS  closely  associat-ed  with  the  A.E.G.,  Lahnaeyer 
group,  eaxned  profits  of  fSS.oai  in  1918,  as  against  £46,000  in 
1917,  a.part  from  the  balance  of  f5.0CK3  brought  forward.  After 
defraying  general  expenses  and  taxes  it  has  been  necessaj'y 
to  write  off  .-f:'97,0(X)  for  losses  on  exchange,  and  the  year 
closes  with  a  deficit  of  *a6.Cl00  on  a  capital  of  £500,000.  This 
result  compares  vdih.  a  dividend  of  4i  per  cent,  in  1917. 

The  report  of  Harfmann  und  Braun  A.G..  of  Frankforf-av- 
Mai)i..  records  a.  decline  in  the  net  results  in  1918  owing  to 
higher  wages  and  geneiul  expenses,  and  to  losses  through 
demobilisatioai.  .\fter  writing  otf  ±"21,tKK)  for  depreciation,  as 
i-omimred  with  £30,000  in  1917,  the  accounts  indicate  net 
profits  of  i'17.00(!l,  as  a,gains-t  £olMK*  in  the  previous  yea.r. 
The  divuleud  is  at  the  rate  of  9  per  cent.,  and  compares  with 
l.T  per  cent,  in  1917,  14  i>er  cent,  in  1916,  and  12  i>er  cent, 
in  1915.  The  directors  s-tate  that  the  company  ha»s  been 
working  at  a  loss  since  the  beginning  of  1919,  and  it  is  a  ques- 
tion whethei'  it  will  be  possible  to  retain  much  longer  the 
present  number  of  workmen  who  are  in  excess  of  those  em- 
ployed in  peace  tiines. 

The  report  of  FelI.en  und  Guilleaume  CarUwcrk  A.G.,  of 
Colognr-MuUicim,  states  that  the  maximum  output  of  the 
works  was  reached  at  the  end  of  1917,  and  continueil  until 
the.  autunm  of  1918.  Owing,  however,  to  the  gi-eatly  increased 
working  expenses  the  profits  experienced  a.  matei'ial  decrease 
which  T^'a.s  aggravated  by  the  disproportion  between  the  num- 
ber' of  ■norkmen  employed  and  the  orders  on  hand  at  the  end 
of  1918.  .\fter  appropriating  £185,000  for  depreciation,  as 
compared  with  £'24.3,000  in  1917.  the  accounts  represent  net 
profits  of  £.338,000,  as  against  £-519,000.  A  dividend  at  thn 
rate  of  10  per  cent,  is  recommended  on  the  ordinarv  share 
ca,pital  of  £3,000,000,  this  result  contrasting  with  15,'  12,  11, 
8,  and  8  per  cent,  in  the  five  preceding  years  respectively. 

The  directors  of  tie  Bergtnann  Ehktrizitats  Wrrke  A.G.,  of 
Berlin,  reporting  on  the  paist  year,  .state  that  a  further  in- 
crease in  the  deliveries  took  place,  peace  manufactures  rising 
from  50  to  60  per  cent,  of  the  total  turnover.  An  installation 
at  100,000  volts  for  the  Murg  works  of  the  Baden  Govern- 
ment had  proved  to  be  satisfactory,  and  further  and  similar 
plants  were  in  course  of  execution.  \  high-,<jpeed  locomotive 
built  by  the  company  had  been  in  regular  service  for  some 
time  paist.  and  14  similar  locomotives  were  being  comnleted. 
The  inti'oduction  of  the  S-hours  day  and  the  considera.ble  in- 
creases in  wages  would  have  such  a.  material  influence  on  the 
costs  of  production  that  serious  atfention  ^should  be  paid  to 
the  question  of  competitive  capability,  especially  in  the  expert 
trade.  .\s  extra  depreciation  was  no  longer  necessary  the 
amount  written  off  hn,«  declined  from  £2.53,000  in  1917  to 
£198.0(t0  la.st  vear.  whilst  the  net  profits  have  risen  from 
£573,000  to  £635,000  in  the  two  years  respectivelv.  Tlie 
directors  recommend  the  payment  of  a  dividend  of  12  per 
cent.,  being  the  same  rate  as  in  1917  and  i-omnarinr'  with 
JO  t>er  cent,  e.a.ch  in  191.">  and  1916.  and  5  per  (•.■tit.   in   1911. 


Great  N'orthern  Telegraph  Co.— The  directors  of  Det 
Store  Nordiske  Telegraf  Selskab,  of  Copenhagen,  at  the 
.■(nnual  meeting  to  be  held  on  July  18th,  wDl  recommend  the 
iwyment  of  a  dividend  at  the  rate  of  22  per  cent,  for  1918, 
this  jiercentage  including  the  5  per  cent,  interim  payment 
already  made.  The  sum  of  800,000  kr.  has  been  placed  to 
the  reser\-e  and  rene\^al  fund,  1,000,000  kr.  to  the  cable 
steamers'  renewal  fund.  250,OtX)  kr.  to  the  pen.sion  fund,  and 
2,000,000  kr.  set  n.side  for  extraordinary  taxes,  whilst  816,^9 
kr.  h'ls  lieen  carried  forward.  The  directors  have  allocated 
1.0(K1.(IOO  kr.  as  gratuities  to  the  staff  in  connection  with  the 
fiftieth  anniversary  of  the  fonnation  of  the  company,  which 
fell  on  .Tune  1st.  In  addition,  they  have  presented  a  fund 
of  250,000  kr.  to  the  Polytechnic  Academy  (Ijaereanstalt)  in 
recognition  of  the  fact  that  the  company's  existence  was  due 
to  H.  C.  Orsted's  ingenious  invention,  the  fund  to  be  known 
as  "  H.  C.  Or.sted's  Fund  for  Technical  Scientific  Invejstiga- 
tion   and  .^sstx-iafed  I'ractical   Objects." 

Bell  Telephone  Co.  of  Canada. — The  CMoital  has  been  in- 
creased from  $18,000,000  to  $22,500,000.  Existing  holders  have 
the  right  to  subscribe  for  one  new  share  of  $100  for  every 
four  shares  held. 

United  River  Plate  Telephone  Co.,  Ltd. — Final  dividend 
5  per  cent,  on  the  ordinary  phares.  making  8  per  cent,  for  the 
year,  free  of  tax.     Carried  forward  £36.707. 

Yorkshire  (West  Riding)  Electric  Tramways  Co.,  Ltd. — 
Interim  di\Hdend  3  per  cent,  for  the  half-year  on  the  6  iier 
cent,   cinii.   pref.   shai-es. 

Shawinigan  Water  &  Power  Co. — Ouarterlv  dividr-ntl  fi' 
per  cent. 

Browett,  Lindlev  &  Co.,  Ltd.— Net  profit  for  1918,  ,£11.478, 
.After  paying  the  full  6  per  cent,  on  the  pref.  shares  for  1918. 
and  a.  further  6  per  cent,  in  payment  of  arrears  thereon,  both 
less  tax,  8  per  cent.,  less  tax,  is  paid  for  the  year  on  the 
ordinary  shares.  All  Government  contracts  were  cancelled  in 
.Tanuary,  and  work  thereon  ceased  on  February  2S*:h.  Since 
then  satisfactory  progress  has  been  made  in  changing  over 
fiT>m   W"      "''^uctiop  **  ^— linojr-u  ft-xrotne-vcial  business. 


Kalgoorlie  Electric  Power  &  Lighting  Corpn.,  Ltd. — The 

'hrectors'  report  states  that  the  result  of  operations  during 
1918  again  snows  a  falUng  oft'  m  profit.  The  chief  factor  in 
this  result  was  the  falhng  oft'  in  revenue  due  to  decrease  in 
the  power  sales.  There  has  been  a  steady  decrease  in  the 
amount  of  current  takeji  by  large  consumei's  which  the  new 
business  obtained  is  too  small  to  counterbalance.  The  direc- 
tors hopC'  that  when  Peace  has  at  last  been  signed  a  more 
normal  condition  of  affairs  will  soon  prevail  on  the  KalgoorUe 
goldfield,  and  that  with  a  more  plentiful  supply  of  lahour 
there  will  be  a  larger  demand  for  electric  cm-rent. 

During  the  ve.Tr  £7,o25  was  paid  off  th»  debenture  debt,  which  has  been 
t'cJuced  from  £t)l,300  in  December,  1917,  lo  £22,475,  as  which  it  stands  to- 
'lay.  The  cash  for  this  reduction  has  been  obtained  from  revenue;  no  new 
<".^pital  debt  has  bee'l  incurred.  The  money  required  for  this  service  last  vear 
was  £9,625,  and  the  amount  required  for  the  current  year  is  £9,073;  this  will 
p.iy    the   interest   and    reduce  the   debt    to  £14,975. 

The  profit  for  1918  was  £10,622,  as  against  £15,910  for  1917. 
'Ihis  large  decrease  is  a  matter  of  anxiety  to  the  Board,  parti- 
cularly because  it  is  largely  the  unavoidable  residt  of  the 
conditions  prevailing  on  the  goldfield.  There  is  now  hope  of 
.some  improvement  in  these  conditions. 

The  company's  property  has  been  maintained  in  good  condition,  and  the 
plant  and  machinery  in  thorough  working  order.  The  cost  of  repairs  and 
renewals  have  been  unusually  heavy  during  the  past  year.  The  cost  of 
operating  was  also  inci'eased  for  some  months  by  the  brealcdown  of  one  of 
the  most  efficient  units  of  generating  plant;  this  haS  been  repaired,  and  i.s 
.iflain   in -operation. 

iVIadras  Electric  Supply  Corporation.  Ltd. — Mr.  James 
Gray,  presiding  at  the  meeting  held  in  London  on  June  4th, 
.said  that  the  improvement  was  satisfactory  considering  the 
restrictions  regarding  .supplies  of  materials,  and  other  handi- 
caps. The  total  revenue  was  £66,112,  against  £59,057,  while 
the  expenditure  was  £29,546,  against  £26,532.  The  total 
cost  of  production  was  1.16d.  per  unit,  and  the  revenue  2.48d.. 
against  1.07d.  and  2.3.5d.  in  1917.  The  cost  of  production 
always  would  be  relatively  high  because  of  the  high  price 
of  coal  in  Madras  and  the  scattered  nature  of  their  area. 
They  had  reason  to  believe  that  their  application  for  pow'er 
to  increase  the  charge  for  cmTent  for  lighting  and  fans 
from  As.4  to  As. 5  would  be  granted.  A  further  revision  might 
be  considered  at  the  end  of  three  years  instead  of  five  under 
the  Indian  Electricity  Act.  This  period  would  enable  them 
to  put  the  undertakmg  into  a  sound  financial  position  and  to 
show  .such  a  return  on  the  ordinary  shares  as  to  attract  fresh 
capital  at  reasonable  tenns  for  extensions.  There  was  ample 
scope  for  extension,  and  the  speaker  did  not  see  why  the 
company  should  not  continue  to  show  good  results. 

Danish  Accumulator  Works. — .\ccording  to  advices  from 
Copenhagen,  tine  annual  meeting  of  the  .4.S.  Akkumulator 
Fabriken  was  held  in  that  city  at  the  end  of  May.  l\Ir.  M. 
Lassius,  the  chairman,  swted  that  the  comiJany's  activity  in 
1918  bore  the  impress  of  the  ditficulfc  circvim-stances  of  the 
times.  Kot  the  least  had  the  situation  in  Germany,  whe'nce 
the  comjMiny  had  tc  procure  a  large  quantity  of  materials, 
contributed  towards  hindering  the  carrying  on  of  intense 
activity.  The  first  half  of  1918  for  the.se  reasons  was  un- 
fa.vourable,  but  the  position  in  1919  had  considerably  im- 
proved. During  the  year  the  company  acquired  a  site  in 
Buddinge,  where  it  was  intended  to  erect  a  factory,  which 
would  presumably  be  in  full  ofieration  at  tie  beginning  of 
1920.  The  accounts  submitted  showed  net  profits  of  34,505 
kr.,  which  sum  has  ppiniitted  of  the  payment  of  a  dividend 
at  the  I'ate  of  7  per  cent. 

Stock  Exchange  Notice. — The  Committee  has  been  asked 
to  allow  the  following  to  be  quoted  in,  the  Official  List:  — 

Electric  Construction  Co.,  Ltd. — 75,800  ordinary  shares  of 
£1  each,  fully-paid. 

Siemens  Bros.  &  Co.,  Ltd.— 120,000  shares  of  £5  each, 
fully-paid,  Nos.  1  to  120,000;  80,000  shares  of  £5  each,  fully- 
paid,  Nos.  120,001  to  200,000,  and  £-500,000  4*  per  cent,  de- 
ben  tm-e  stock. 

Tramways  (M.E.T.)  Omnibus  Co.,  Ltd.— 100,000  7  per  cent, 
cmnulative  preference  shares  of  .£1  each. 

Merthyr    Electric    Traction    &    Lighting    Co.,    Ltd. — The 

revenue  "for  1918  was  £32,798,  against  £28,978  for  1917.  Afte.r 
meeting  expenses,  debenture  charges,  putting  £3,000  to  re- 
newals and  £2,000  to  delerred  maintenance.  6  per  cent,  is 
[utid  on  the  ordinary'  shares  and  £212  can-ied  forward.  The 
gross  revenue  of  the  electricity  supplv  svstem  was  £14,179, 
against  £13,084.  Units  sold  for  lighting  and  power  827,739, 
against  695,568,  The  light  railwavs  revenue  increased  by 
£2,746  to  £18,547. 

Birmingham  District  Power  &  Traction  Co.,  Ltd. — For 
1918  net  revenue  from  tramways  and  from  dividends  and 
interest  upon  investments  was  £96,572.  After  deducting  ad- 
ministration and  general  expenses,  &c'.,  surplus  remains  of 
£79,185.  making,  witJi  .£6,190  brought  forward,  available 
total  of  £85,375.  Deducting  debenture  interest,  debenture 
sinking  fund^  £7,854:  provision  for  renewals,  £14.527:  <hvi 
dend  on  cumulative  participating  preference,  there  remains 
£35,003.  Directors  recommend  placing  to  reserve  £6,297 
Dividend  on  ordinary  at  rate  of  6  per  cent,  for  yeaj;  forward, 
£6,030.— Fiiia)M>!>r. 

Tramways  (M.E.T.)  Omnibus  Co.,  Ltd. — .After  meeting 
debenture  and  loan  interest,  putting  £6.373  to  debenture 
redemption  fund,  and  writing  £4,385  off  preliminary  ex- 
penditure, the  profit  is  £35.028.  A  dividend  of  23.  per  share 
(against  4s.  for  1917)  is  declared,  £16,000  is  put  to  reserve, 
and  £1,0.56  is  to  be  carried  forward. 
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Shaaghal  Electric  Construction  Co.,  Ltd. — Sir  Alfred 
Dent  presided  at  the  anuual  meeting  on  5th  inst.,  and  said 
that,  deducting  working  expenses  in  Shangai,  there  was  an 
operating  prolit  of  I'ol.b'J-.'.  The  profit  on  exchange  was 
£±2,678,  an  increase  of  i'o.WO.  The  resers'e  for  renewals  had 
been  increased  by  Jt9,520  to  ±'73,690.  They  would  have  heavy 
chajges  against  this  reserve  in  future,  and  as  the  cost  of 
renewals  would  be  higher  they  might  have  to  make  larger 
aiinual  appropriations  to  that  account.  The  chainnan  re- 
ferred to  the  valuable  sennces  of  the  Shanghai  staff,  the  local 
board,  and  Mr.  McColl,  the  general  manager. 

Calcutta  Tramways  Co.,  Ltd. — Revenue  for  year  1918 
.£135,270,  plus  i:S,434  brought  forward,  making  ^143,704. 
Final  dividend  6s.  ix'r  share,  making  SJ  per  cent,  for  the  year 
(against  8  per  cent,  for  1917),  free  of  tax;  to  reserve  for  de- 
preciation, &c.,  i25,CK;iO;  to  reseiTe  for  dej)reciation  of  invest- 
ments, i£-i,O00;  contribution  to  staff  ppovident  fund,  il,331; 
balance  forward,  subject  to  English  excess  profits  duty  and 
Indian  super  tax,  ±'28,6o9. 

Swansea  Improvements  &  Tramroads  Co. — ^The  revenue 
increased  by  £1^.057  in  1918,  to  £93,111.  Expenses  increased 
by  £14.164  to  £80,4->3.  After  putting  £6,000  to  renewals, 
£2,000  to  deferred  maintenance,  £3,000  to  reserve,  and  paying 
6  per  cent,  for  the  year  on  the  ordinary  shares,  £2,214  is  to 
be  carried  forward. 

British  Electric  Traction  Co.,  Ltd. — .'Vfter  putting 
J20,000  to  reserve  it  is  proposed  to  pay  6  per  cent,  on  the 
cumulative  particapating  preference  stock  and  3  per  cent,  on 
the  ordinary  stock. 

National  Electric  Supply  Co.,  Ltd. — Interim  dividend  of 
2s.  6d.  per  share,  less  tax,  on  the  ordinary  shares  for  the 
half-year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 

The  tenns  of  the  Consolidation  Loan  wiU  be  out  before 
we  ai-e,  so  it  would  be  rathei-  superfluous  to  give  estimates 
current  as  we  write  on  the  day  after  the  Bank  Holiday. 
Keveil-heless,  these  estimates  are  for  the  moment  exercising 
oonsiderdble  influence  over  prices,  and  the  gilt-edged  markets 
ai"e  in  a  divided  frame  of  mind.  Business  natui-ally  suffers 
by  the  so-near  approach  of  the  long-expected,  and  anticipa- 
tion stands  a-tiptoe  to  see  whether  the  new  Loan  will  be  on 
tuch  terms  as  to  render  it  an  active,  immediate  competitor 
with  existing  securities.   ^ 

The  holiday  had  some  little  effect  in  checking  the  stream  of 
new  issues,  but  only  to  a  minor  extent,  and  those  which  have 
appeared  lately  can  claim  that,  on  the  w'hole,  they  have  re- 
ceived sub-stantial  support.  One  financial  feature  of  the  pre- 
sent year  is  undoubtedly  the  rush  for  any  new  issues  that 
have  promised  reasonable  security  and  good  return. 

The  market  in  electricity  supply  shares  is  so  quiet  as  to  be 
almost  dormant.  No  changes  in  prices  have  taken  place  this 
w'eek.  Until  more  definite  information  is  forthcoming  of  the 
Government's  iritentions,  the  share  iruja-ket  is  bound  to  con- 
tinue quiescent.  Hope  has  been  raised  of  the  Government 
scheme  providing  for  extension  of  the  London  companies' 
tenure,  and,  while  it  may  not  be  safe  to  build  too  much  upon 
this  ground,  it  deserves  con.sideration,  and  proprietors  of  the 
.shares  would  doubtless  give  it  hearty  supjxjrt.  Fifteen  or 
more  years  ago  the  question  was  debated  in  these  columns  as 
to  the  basis  upon  which  the  undertakings  would  be  taken 
over  in  1931  and  thereabouts,  but  nobody  could  say  for  cer- 
tain, and  the  time  now  grows  comparatively  near  when  the 
original  concessions  will  expire.  Various  authorities  have 
quite  made  up  their  minds  what  the  basis  will  be,  but  as  the 
opinions  differ,  the  plain  investor  has  .shnrgged  his  shoulders 
and  has  sometimes  said  frankly  that  ho  preferred  shares  not 
tinged  with  the  elements  of  uncertainty  which  suiTound  elec- 
tric lighting  issuer.  Were  this  handicap  to  be  removed,  the 
share  market  would  certainly  pass  on  to  another  plane.  The 
Government  has  issued  a  memorandum  shoxx-ing  t-hat  the  sug- 
gested pa\Tnent  of  twenty  million  sterling,  on  urgent  elec- 
trical works.  wiU  be  spread  over  the  next  five  financial  years. 
Although  progi-ess  in  Mexico  has  once  more  been  impeded 
by  a.  revolutionary  outbreak,  speculation  begins  to  concern 
itself  vnih  the  question  of  back  interest  due  upon  the  bonds 
of  the  various  Mexican  Utihty  companies.  The  last  coupon 
T>aid  upon  the  5  per  cent,  first  mortgage  bonds  of  the  Mexican 
Elejitric  Light  Corporation  was  that  of  .July.  .1914.  The  Mexi- 
can Light  &  Power  and  the  Mexico  Tramwavs  are  both  m 
arrears  on  their  bonds,  firsts  and  seconds  alike,  since  the 
autumn  of  1914.  In  other  words,  there  is  about  4-5  per  cent, 
interest  unpaid  on  the  various  bond  issues,  and  the  matter 
will  have  to  be  dealt  with  sooner  or  later.  It  seems  far  too 
sanguine  to  suppose  that  this  debt  will  be  cleared  off  bv 
cash  payments.  The  Mexico  Tramways  Co.  has  been  handexl 
back,  we  believe,  (he  ownership  of  its  propertv  which  h,id 
been  m  the  hands  of  the  Mexican  "  Government  "  for  nearly 
five  years.  How  much  money  will  be  required  to  put  the 
utility  undertakings  into  good  order  is  an  unknown  quantitv. 
but  that  there  will  have  to  be  a  general  overhatiling.  physical 


and  financial,  ia  only  too  probable,  and  the  process  may  in- 
volve reorganisation  on  lines  with  which  British  hojders  of 
American  Railroad  eecurities  were,  in  days  gone  by,  un- 
pleasantly familiar. 

Active  (lc4i  lings  in  Marconi  shares  ha>ve  had  a  stimulating 
effect  upon  the  price,  which  advanced  to  CJ  before  easing  oil 
to  G  5/16.  The  buyers  aie  on  the  look-out  for  a  juicy  plum 
as  the  result  of  the  company's  case  before  the  Courts,  and  the 
recent  evidence  led  to  i-evival  of  confident  optimism.  Mani- 
festly the  shares  arc  for  the  moment  something  of  a  gambling 
counter,  and  it  will  be  a  good  thing  when  the  case  is  settlef! 
finally,  and  tlie  shares  rank  as  industrial  investments  ex 
plum  j.>ossibihties. 

Western  Telegraphs  loat  J  at  17*.  othenvise  the  share  list 
of  cable  issues  is  as  featureless  as  that  of  electricity  supply 
shai-es.  The  manufacturing  group  is  also  quiet.  British 
\\'esting'hous<^  preference  have  come  into  strong  demand,  the 
price  being  5s.  higher  at  2  13/16.  Railway  markets  are  list- 
less and  apathetic.  Underground  incomes  are  up  i,  but  the 
£10  shares  can  be  bought  at  3J,  and  Metropolita.n  Consolidated 
is  §  lower.  In  the  foreign  division,  Brazilian  Tractions 
shpped  back  to  61  after  being  higher,  and  the  preferred  .^t  9*2 
are  also  a  point  down.-  Canadian  electrical  issues  have  hard- 
ened in  consequence  of  the  strike  outlook  being  less  depress- 
ing. Anglo-Argentine  Trams  continue  to  give  way,  still  on 
the  labour  situation.  Briti-sh  Columbia  Electric  Railway 
stocks  hold  their  iminovements. 

The  chetnical  group  is  s:till  dull,  and  rubber  shares  are  very 
heavy.  The  immediate  prospect  for  rubbei-  is  closely  con- 
nected with  the  raising  of  the  blockade  with  Germany,  and 
the  chance  of  the  enemy  declining  to  sign  Peace  terms  at 
once  is  deemed  a-  bear  point  for  the  rubber  industry. 


SHARE    LIST    OF    ELECTKICAL    COMPANIES 

Home  Exeotkioity  Ooupamibb 

Dividend  Prloe 

. ' .  .June  10, 

1917.  1918.  1919.     Rise  or  fall, 

Brompton  Ordinary 10  8  6J  — 

Oharing  Cross  Ordinary     ....       4  4  8i  — 

do.       do.       do.       4i  Pret...       4)  4)  Si  — 

Chelsea 6  8  8-;  — 

City  of  London         8  B  llj  — 

do.       do.    6  per  oent.  Pret.  . .       8  6  10  — 

County  of  London 7  7  lOJ  — 

do.         do.     6  per  oent.  Prei.       B  B  10  — 

Kensington  Ordinary         ....       7  8  6'!  — 

London  Eleotrio        Nil  N«  l|  _ 

do.       do.     Bper  oent.  Pref...       6  6  8J  — 

Metropolitan 4  6  8}  — 

do.         4i  per  cent.  Pref.    ..       H  H  Si  — 

St.  James' and  PaU  Mail  ..        ..        9  10  71  — 

South  ijondon           6  6  2f  — 

South  Metropolitan  Pref 7  7  30^  — 

Westminster  Ordinary      . .        . .       B  8  6i  — 

TELEOEATBa     AKS     TlI.IPHONBa. 

Anglo-Am.  Tel,  Pref 8  8  100  — 

do.            Def 14  83/6  22i  - 

Chile  Telephone      8  8  7  — 

Cuba  Sub.  Ord 7  7  11  — 

Eastern  Eztension 8  8  16g  — 

Eastern  Tel.  Ord B  8  I664  — 

Globe  Tel.  and  T.  Ord 7  8  16*  — 

do.       do.        Pret 6  6  lOg  — 

Great  Northern  Tel.           ....      23  23  83  — 

Indo-European          18  13  65  — 

Marconi           30  20  6,;  -I-,; 

Oriental  Telephone  Ord 10  16  2J  — 

United  R.  Plate  Tel 8  8  Svi  — 

West  India  and  Panama   ..        ..      1/3  1/8  Ifg  — 

Western  T..li'f;raph             ....        8  8  nj  -i 

HoUE  Rails, 

Central  London  Ord,  Assented   . .       4  4  63)  — 

Metropolitan 1  li  26  — i 

do.         District         ..        ..     Nil  NU  34}  — 

Dndergronnd  Electric  Ordinary..     Nil  Nil  84  — 

do,               do,        "A"        ..      Nil  Nil  10/9  — 

do,              do,       Income  ..4  6  96  +1 

FoREiQH    Tbahs,    &a, 

Adelaide  Son.  6  per  cent.  Pref.   ..6  6  4S  — 

Anglo- Arg.  Trams.  First  Pref.    ..       6J  Nil  3'  —J 

do.           do.      and  Pref.       . .       —  —  Sj  — 

do.           do.      6  Deb 6  6  684  — 

Brazil  Tractions       —  —  61  —J 

Bombay  Electric  Pref 6  6  11|  — 

British  Columbia  Eleo.  Rly.  Pfce.       5  6  63J  — 

do,              do.        Preferred      Nil  2i  48j  -t-l 

do.              do.        Deferred       Nil  NU  444  -H 

do.              do.        Deb.      ..       4i  «  62  — 

Mexico  Trams  6  per  cent.  Bonds..      NU  Nil  fi2J  —1 

do.           6  per  oent.  Bonds..      NU  NU  .514  —1 

Mexican  Light  Common  . .        . .      Nil  Nil  37  — 

do.             Pret NU  NU  51  — 

do.            Ist  Bonds..        ..      NU  NU  69  —1 

Manufactttbino  Companies. 

Baboook  &  WUooi             ....        15  15  4  — 

British  Aluminium  Ord 10  10  lf.5  — 

British  Insulated  Ord 26  134  3i  — 

British  Westinghouse  Pref.         ..          74        8  aH  -fj 

Callenders 36  25  lOi  — 

do.        64  Pret 5  6J  jj  — 

Castner-Kellner        36  30  8  — 

Edison-Swan,  "  A "             ..         ..        —  —  l^„  — 

do.      do.    5  per  oent.  Deb.    . .         4  5  764  ~- 

Electric  Construction        ....        10  10  1^  — 

Gen.  Eleo.  Pref 6  64  1(W'  — 

do.        Ord 10  10  31}  — 

Henley 35  36  2.',  — 

do.    44  Pret 44       44  3^  — 

Indla-Babber 10  10  17|  — 

Siemens  Ord —  10  6i|  ~ 

Talegraph  Cod         JM  80  354  — 

•Dividends  paid  free  of  Income  Tax, 


£S  6  18 
6  3  1 
6  18  4 
4  3  9 
6  14  6 
6  0  0 
6  18  8 
6    0    0 

6  4 
Nil 

7  14  10 

8  0    0 

6  18    6 

7  0    4 

7  6    6 
6  16    7 

8  10    8 


6  14  4 

•8    4  5 

♦4  17  9 

•4  16  1 

•4  19  8 

6  13  0 

6  17  6 

5  18  3 
3    3  6 

6  6  4 
•4  17  9 


6  11     7 

7  17    6 
5    B    1 


8  IS 
6  18 
6  11 
6  14 


6  13  4 

6  17  0 

6  13  a 

7  16  0 
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REGENERATIVE     DIRECT-CURRENT     ELECTRIC    RAILWAYS. 


By    E.    AUSTIN. 


Perhaps  nothing  in  the  way  of  railway  electrifica- 
tion is  of  greater  interest  or  of  greater  importance 
at  the  present  time  than  what  is  being  done  in  certain 
quarters  in  the  direction  of  applying  the  regenerative 
principle  to  electric  trains.  As  far  as  three-phase 
railways  are  concerned,  this  is  not,  of  course,  by 
any  means  a  new  development,  for  the  ease  with 
which  three-phase  motors  can  be  made  to  act  as 
generators  renders  the  polyphase  system  more  amen- 
able to  regenerative  braking  than  any  other  system, 
and  on  the  Italian  State  railways  and  the  Great 
Northern  Railroad  in  America,  where  heavy  trains 
ascend  and  descend  steep  gradients,  very  material 
benefits  accrue  from  the  use  of  regenerative  equip- 
ments. The  wear  on  brake  shoes  and  wheels  is 
considerably  reduced,  trains  are  controlled  with  ease 
and  safety,  a  higher  average  speed  can  be  maintained 
when  trains  are  descending  gradients,  whilst  the 
power  saved  as  the  result  of  current  being  returned 
to  the  line  amounts  to  15  per  cent,  or  more  of  the 
total  power  consumption.  On  the  other  hand, 
the  motors  have  to  carry  current  for  longer  periods 
•than  they  do  imder  mechanical  braking  conditions, 
and  if  electric  braking  be  adopted  for  stopping 
trains,  especially  suburban  passenger  trains,  the 
increased  motor  heating  becomes  appreciable ;  much 
more  so  than  is  the  case  when  regeneration  is 
only  resorted  to  whilst  trains  are  descending  gra- 
dients. Electric  braking  may,  therefore,  involve 
larger  and  heavier  motors  or  increased  ventilation. 
Further,  there  should  always  be  a  load  on  the  line 
to  absorb  the  regenerated  current,  otherwise  the 
energy  must  be  dissipated  in  resistances  either  on 
the  trains  or  at  the  power  house.  But  most  of  the 
disadvantages  of  regenerative  electric  braking  are 
in  many  cases  more  than  outweighed  by  the  advan- 
tages. The  increased  weight  of  the  equipments,  for 
example,  tends  to  increase  the  power  consumption, 
but  as  this  increase  is  much  smaller  than  the  power 
returned  to  the  line,  the  extra  weight  does  not 
constitute  a  real  disadvantage,  but  merely  reduces 
the  advantages  of  electric  braking  by  a  small  and 
often  insignificant  amount. 

Whilst  an  induction  motor  readily  acts  as  a  gene- 
rator when  the  speed  of  the  rotor  exceeds  that  of 
the  revolving  field,  a  simple  series  motor  can  only 
be  made  to  regenerate  by  separately  exciting  the 
field  windings.  Any  series  motor  will,  of  course, 
act  as  a  series  generator,  but  when  it  comes  to 
making  such  motors  return  current  to  the  line,  diffi- 
culties immediately  present  themselves.  It  would 
be  necessary  in  the  first  place  to  reverse  the  field 
winding  of  each  motor  and  then  to  connect  a  resist- 
ance across  the  terminals  so  as  to  make  the  machines 
build  up  their  voltage.  Having  attained  a  voltage 
slightly  above  the  line  voltage  the  machines  might 
be  directly  connected  to  the  line  and  made  to  provide 
the  regenerated  current,  but  in  the  event  of  the  line 
voltage  falling,  as  it  is  very  liable  to  do  on  an  elec- 
tric railway,  the  regenerated  current  would  imme- 
diately increase,  resulting'  in  turn  in  a  stronger  field 
and  more  current  would  flow  into  the  system.  This 
effect  would  be  ctunulative,  until  ultimately  the  cir- 
cuit breaker  would  open.  Conversely  if  the  line 
pressure  increased  the  regenerated  current  would  be 
reduced,  the  motor  fields  would  be  weakened,  and  as 
this  action  is  also  cumulative  the  regenerated  cur- 
rent would  rapidly  drop  to  zero.  The  field  and  back 
pressure  of  the  motors  being  zero,  heavy  currents 
would  then  be  built  up  in  the  opposite  direction,  cur- 
rents much  in  excess  of  the  most  severe  short-circtiit 
currents,  for  it  is  to  be  remembered  that  when  the 
polarity  of  the  motors  reverses  they  build  up  a 
voltage  which  is  added  to  the  line  voltage.     Reversal 


may  take  place  so  rapidly  that  excessive  and  danger- 
ous currents  may  be  established  before  circuit  break- 
ing arrangements  have  time  to  operate  and  serious 
flashing  and  other  troubles  may  arise.  The  use  of 
simple  series  motors  without  special  exciting  ar- 
rangements is  therefore  out  of  the  question.  Of 
course,  as  the  field  windings  of  a  series  motor  con- 
sist of  only  a  few  low  resistance  turns  they  cannot 
be  connected  in  shunt  with  the  armature,  even  if  the 
current  be  limited  by  resistances,  for  the  energy  dis- 
sipated in  such  resistances  would  represent  a  large 
proportion  of  that  returned  to  the  line.  The  object 
to  be  aimed  at  is  to  maintain  the  voltage  of  the 
motors  (acting  as  generators)  higher  than  that  of 
the  track  by  an  amount  sufficient  only  to  overcome 
the  resistance  of  the  circuit  involved.  This  is  more 
difficult  in  the  case  of  an  electric  railway  than  say  in 
the  case  of  a  regenerative  electric  hoist,  because  in 
the  latter  case  the  voltage  is  as  a  rule  relatively 
speaking  constant  and  the  resistance  of  the  circuit 
is  constant,  whereas  on  an  electric  railway,  these 
quantities  vary  in  an  irregular  manner,  owing  to 
the  movement  of  the  trains  and  other  conditions 
peculiar  to  train  operation.  To  devise  means  of 
limiting  the  regenerated  current  to  a  safe  and  suit- 
able value  under  all  conditions  is  one  of  the  main 
difficulties  to  be  grappled  with  when  designing  re- 
generative railway  equipments.  The  regulating- 
gear  should  not  allow  the  motor  exciting  current  to 
be  increased  in  large  and  sudden  increments,  and 
preferably  any  such  increment  in  the  exciting  cur- 
rent should  be  taken  care  of  automatically.  But 
sudden  changes  in  the  regenerated  current  are  more 
liable  to  be  set  up  as  the  result  of  variations  in  the 
line  voltage,  and  the  excitation  of  the  motors  must, 
therefore,  vary  with  this  voltage.  The  regenerated 
load  should  obviously  be  divided  equally  between  all 
the  motors,  and  sudden  and  large  variations  in  the 
braking  torque  must  be  avoided.  Another  no  less 
important  point  which  must  receive  attention  is  the 
avoidance  of  the  machines  attaining  an  excessive 
pressure  in  the  event  of  the  supply  being  interrupted, 
for  since  railway  motors  acting  as  high-speed  genera- 
tors are  not  as  a  rule  fully  saturated,  it  is  quite  pos- 
sible in  the  absence  of  proper  precautions  to  obtain 
voltages  much  in  excess  of  the  normal  voltage,  and 
over  voltage  relays  controlling  the  exciting  circuit 
should  therefore  be  provided. 

One  practical  method  of  making  a  series  motor 
regenerate,  and  one  which  has  been  tested  with  fairly 
satisfactory  results,  is  to  excite  the  field  windings 
during  the  regenerative  period  with  current  derived 
fromi  a  low-voltage  battery.  The  excitation  in  this 
case  is,  of  course,  constant,  aiKl  if  the  line  voltage 
drops  the  regenerated  current  is  liable  to  become 
excessive,  but  the  trouble  may  be  overcome  by 
a  quick-acting  controlling  device  actuated  by  the 
regenerated  current,  and  introducing  resistance 
into  the  field  when  the  regenerated  current 
becomes  excessive.  In  practice  this  device, 
which  takes  the  form  of  a  current  relay, 
is  continually  opening  and  closing,  very  much 
in  the  same  way  as  the  contacts  of  a  Tirrill  regula- 
tor. Owing  to  the  flat  speed  characteristic  of  a 
system  of  this  sort  the  braking  controller  must  have 
a  fair  number  of  notches  in  order  to  avoid  excessive 
changes  in  the  regenerated  current  and  braking 
torque  when  increasing  the  excitation,  whilst  pre- 
cautions must  also  be  taken  to  ensure  that  the  brak- 
ing effect  does  not  diminish  with  increased  speed, 
and  before  the  motors  can  be  connected  to  the  line 
their  voltage  must  be  made  approximately  equal  to 
the  line  voltage.  The  use  of  a  battery,  moreover, 
constitutes  another  disadvantage,  and  it  is  not  sur- 
prising that  this  system  has  not  established  itself. 
Many  other  regenerative  systems  involving  the  use 
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of  simple  series  motors  have  been  proposed  and 
tested,  but  no  attempt  will  be  made  here  to  do  any- 
thing more  than  to  describe  some  of  the  most  in- 
teresting and  important.  A  regenerative  system  is 
shown  in  tig.  i,  wliich  has  been  found  to  possess  the 
desired  characteristics.  Tlie  main  motors  Ai  and  A2 
are  in  this  particular  case  connected  in  parallel,  and 
the  motor  generator  m  g  with  series  field  windings 
s  T  provides  the  requisite  exciting  current  for  the 
main  motor  fields  during  the  regenerative  period. 
These  main  motor  fields  are  shown  at  v  and  f'  the 
generator  g  of  the  motor-generator  set  being  con- 
nected in  parallel  with  the  fields  by  means  of  the 


■     Fig.  1. 

contactors  p  and  p '.  The  sum  of  the  regenerated 
current  and  the  field  current  provided  by  the  low- 
voltage  generator  g  passes  through  a  resistance  R, 
and  consequently  if  the  line  voltage  drops,  and  so 
causes  the  regenerated  current  to  be  increased  or  an 
increase  in  this  current  is  brought  about  by  a  change 
in  the  control  conditions,  then  the  voltage  drop 
across  the  resistance  R  increases,  and  since  the  volt- 
age of  the  small  generator  g  is  either  constant  or 
beginning  to  drop,  as  a  result  of  the  decreased  line 
voltage,  the  voltage  across  the  fields  f  and  f    (the 
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motors.  In  the  event  of  the  supply  failing,  the  re- 
generated voltage  will  naturally  rise  owing  to  tht- 
regenerated  current  in  the  resistance  k  being  inter- 
rupted, and  the  resistance  drop  consequently 
diminishing.  But  a  rapid  cumulative  rise  •  m  tiie 
motor  pressure  is  nevertheless  avoided  by  the  iner- 
tia of  the  motor  generator  set,  which  takes  a  certain 
amount  of  time  to  increase  its  speed,  whilst  a  damp- 
ing effect  of  almost  any  desired  amount  may  be 
secured  by  the  use  of  damping  windings  on  the 
poles  of  the  small  motor  generator.  It  is  an  easy 
matter,  therefore,  to  delay  the  voltage  rise  until  the 
over-voltage  relays  have  time  to  open,  and  so  avoid 
the  motors  being  subjected  to  excessive  pressure. 
Of  cour.se,  variations  in  the  voltage  applied  to  liie 
field  windings  f  and  f'  due  to  variations  in  the  drop 
in  the  resistance  R  are  instantaneous,  this  being  the 
special  feature  of  the  system.  Since  the  small  motor 
M  driving  the  generator  g  is  series  wound  it  is  apt 
to  attain  an  excessive  speed  when  running  light,  but 
this  can  be  avoided  by  coupling  it  to  the  blower  which 
provides  the  forced  ventilation  to  one  end  of  the 
motor-generator  shaft.  If  the  contactors  p  and  p' 
are  opened,  tlie  main  motors  act  as  ordinary  series 
machines,  the  armature  g  of  the  small  motor  gene- 
rator set  simply  adding  a  few  volts  to  the  sup-ply 
pressure.  It  is  obviously  possible,  however,  when 
the  contactors  p  and  p'  are  closed  to  regidate  the 
field  strength  during  the  motoring  period,  the  only 
objection  to  this  practice  being  that  owing  to  the 
motor  generator  having  to  carry  cilrrent  for  longer 
periods  than  when  used  for  regeneration  only,  the 
machine  must  be  made  larger. 

A  simplified  diagrami  of  connections  for  the  re- 
generative equipments  used  on  the  large  direct  cur- 
rent locomotives  running  on  the  Chicag'o,  Milwau- 
kee &  St.  Paul  Railroad  is  shown  in  fig.  2.  The  main 
traction  motors  are  shown  at  Mi,  Ms,  M3,  and  m.,  and 
the  main  series  field  windings  at  i,  2,  3,  and  4. 
During  the  regenerative  period  the  brushes  at  the 
opposite  ends  of  the  exciter  armature,  shown  in 
the  lower  part  of  the  diagram,  are  connected  across 
the  field  windings,  and  it  is  evident  the  voltage 
across  these  field  windings  can  be  varied  by  varying 
the  exciter  voltage.  This  is  accomplished  bv  vary- 
insf  the  exciter  field  current  bv  means  of  the  braking 


Fia.  2. 


Fig.  3. 


difference  between  the  exciter  voltage  and  resistance 
voltage)  suddenly  decreases,  thus  reducing  the  field 
strength  of  the  main  motors.  By  varying  the  value 
of  the  resistance  x  the  speed  and  torque  characteris- 
tics of  the  equipment  can  be  changed  at  will  without 
involving  appreciable  waste,  the  voltage  across  the 
resistance  r  being  onlv  a  small  percentage  of  the 
total  line  voltage.  Tests  have  shown  that  if  the 
motors,  when  acting  as  generators,  are  connected 
to  the  line  with  a  voltage  considerably  in  excess  of 
the  supply  voltage,  the  regenerated  current  is  imme- 
diately reduced  to  a  permissible  value,  whilst  the 
load   is   at   all  times   equally   divided  between    the 


controller  shown  at  the  top  of  the  diagram,  but  this 
controller  is  not  directly  connected  to  the  shunt 
winding  of  the  exciter.  All  the  braking  controller 
does  is  to  alter  the  setting  of  a  current-regulating 
relay,  having  an  armature  that  moves  against  the 
action  of  a  spring.  This  relay,  shown  on  the  left 
of  the  diagram,  has  two  windings,  a  thick  winding 
carrying  the  field  and  armature  current  of  one  pair 
of  traction  motors,  and  a  shunt  coil  supplied  with 
current  at  variable  voltage  obtained  by  adjusting 
the  braking  controller.  Although  the  complete  con- 
nections for  this  fine-wire  coil  are  not  shown  in  the 
diagram  they  will  readily  be  understood,  one  pole 
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of  the  current  source  being  connected  to  the  braking- 
controller  arm,  and  the  other  pole  to  earth.  The 
hpring-controUed  relay  armature  controls  by  its 
movement  one  or  the  other  of  two  magnetic 
clutches  of  a  motor-operated  rheostat  which  regu- 
lates the  exciting  current  in  the  shunt  winding  of 
the  exciter.  The  small  motor  which  operates  this 
controller  runs  continuously  all  the  time  regenera- 
tion is  occurring,  but  the  magnetic  clutches  deter- 
mine in  which  direction  the  arm  of  the  motor- 
operated  rheostat  turns,  so  that  the  exciter  shunt 
current  is  increased  or  decreased  according  to  which 
of  the  magnetic  clutches  is  brought  into  operation 
by  the  relay.  Normally  the  spring  acting  on  the 
relay  armature  pulls  the  latter  on  to  the  contact  that 
completes  the  circuit  of  the  clutch,  which  causes  the 
motor-operated  rheostat  to  cut  resistance  out  of  the 
exciter  held  circuit.  This,  of  course,  causes  the 
exciting  current  of  the  main  traction  motors  to  in- 
crease and  more  current  flows  round  the  series  w"ind- 
ing  of  the  relay,  and  when  this  current  becomes 
sufficiently  great  to  produce  enough  flux  to  pull  the 
relay  armature  away  from  the  right-hand  contact 
the  motor-operated  rheostat  comes  to  rest.  But  if 
the  regenerated  current  increases  still  further  the 
relay  armature  is  pulled  over  to  the  left-hand  con- 
•tact,  w-hich  bring's  the  other  magnetic  clutch  into 
operation,  and  •  the  motor-operated  rheostat  then 
inserts  resistance  in  the  exciter  shunt  field  circuit. 
In  this  way  the  regenerated  current  supplied  to  the 
line  is  controlled. 

The  current  in  the  shunt  coil  of  the  relay  can  be 
varied  at  w'ill  by  the  hand-operated  braking  con- 
troller, the  flux  due  to  this  shunt  coil  being  added 
to  that  due  to  the  series  coil  so  that  the  shunt  coil 
flux  assists  in  overcoming  the  spring  tension  acting 
on  the  relay  armature.  When  the  hand-operated 
braking  controller  is  in  its  first  position  the  current 
in  the  shunt  coil  is  at- its  maximum,  the  result  being 
that  the  relay  acts  with  low  ciurents  in  the  series 
coil,  but  as  the  braking  controller  lever  is  moved 
from  its  first  position  the  current  in  the  relay  shunt 
coil  is  reduced,  and  the  relay  setting  increased,  tmtil 
ultimately  the  shunt  coil  is  de-energised,  and  the 
operation  of  the  relay  is  then,  of  course,  entirely 
dependent  upon  the  series  coil.  Further  movement 
of  the  hand-operated  braking  controller  reverses  the 
shunt  coil  current,  thus  causing  the  flux  due  to  this 
coil  to  oppose  the  series  coil  flux,  and  consequently 
a  much  heavier  main  current  must  flow  in  the  series 
coil  before  the  relay  armature  will  "  balance  "  or 
move  over  to  the  left-hand  contact.  The  shunt 
coil  current  flowing  in  this  reversed  direction  is  then 
gradually  increased  until  the  same  maximum  current 
is  obtained  as  was  flowing  when  the  controller  arm 
was  on  the  first  notch,  and  this  gives  the  maximum 
regenerative  current  permissible.  For  all  ordinary 
variations  in  gradients,  speed,  and  distances  from 
sub-stations  the  action  of  the  mechanism  described 
is  rapid  enough  to  maintain  a  uniform  braking 
effect,  but  when  a  locomotive  is  regenerating,  and 
the  trolley  voltage  is  suddenly  reduced,  the  motors 
may  be  called  upon  to  carry  more  current  than  is 
good  for  them.  This  is  prevented,  however,  by  pro- 
viding the  exciter  with  a  series  winding  which  carries 
the  line  current  and  opposes  the  exciter  shunt  wind- 
ing, and  the  demagnetising  action  of  this  coil  pre- 
-  vents  the  regenerated  current  becoming  excessive. 
Further,  the  exciter  is  driven  by  a  series  wound 
motor,  which  naturally  varies  its  speed  in  accord- 
ance with  the  line  pressure.  Overload  circuit 
breakers  protect  the  motors  in  the  event  of  the 
trolley  wire  being  earthed,  and  high-voltage  relays 
prevent  excessive  voltages  being  generated  in  the 
event  of  the  main  circuit  being  interrupted,  as  the 
result,  for  instance,  of  a  circuit  breaker  opening  at 
a   sub-station. 

A  regenerative  system  developed  by  the  Jeumont 
Co.  (Ateliers  de  Constructions  du  Nord  et  de  I'Est), 
and   tested   with   results   eminently  satisfactory    on 


the  Metropolitan  Railway  of  Paris,  is  shown  in 
fig.  3.  The  control  equipment  in  this  case  consists  of 
a  booster  composed  of  a  motor  .^i,  and  a  generator 
A2.  and  an  exciter  .\j,  all  mechanically  coupled,  and 
the  exciter  serving  for  exciting  the  field  windings 
of  the  main  traction  motors  Mi  and  m=  during  the 
regenerative  period.  The  generator  of  the  booster 
is  used  for  starting  and  speed  control,  the  use  of 
starting  resistances  being  thereby  rendered  unneces- 
sary. Tlie  motor  Ai  of  the  booster  is  connected  to 
the  line  by  means  of  a  starter  x  in  the  same  way  as 
any  other  direct  current  motors.  It  has  a  commutat- 
ing  pole  winding  c,  a  series  winding  d,  and  a  shunt 
winding  b.  The  generator  of  the  booster  also  has 
a  commutating  w'ihding  c',  likewise  the  main  trac- 
tion motors.  Ml  and  m=.  Both  these  traction  motors 
are  permanently  connected  in  series  with  the  genera- 
tor A:,  but  it  is  possible  with  the  aid  of  the  reverser 
shown  in  the  lower  part  of  the  diagram  to  reverse 
the  direction  of  the  current  in  the  main  motor 
series  w-indings,  and  the  motors  can  therefore 
be  made  to  run  in  either  direction.  The  gene- 
rator armature  a,  revolves  in  a  field  produced 
by  two  field  windings,  e  and  f,  the  latter  being 
separately  excited  from  the  supply  through  a  re- 
verser, whilst  the  winding  e  is  connected  across  the 
generator  and  exciter  armatures  A:  and  A3.  The 
exciter  armature  A3  also  revolves  in  a  field  produced 
bv  two  windings,  h  and  g,  the  former  being  sepa- 
ratelv  excited  at  the  track  pressure,  whilst  the  latter 
is  connected  across  the  armature  a^.  When  starting 
the  main  motors,  m,  and  M:,  the  lower  reverser  con- 
tactors are  closed  so  as  to  give  the  desired  direction 
of  rotation,  the  field  winding  of  the  booster  being 
excited  in  such  a  direction  that  the  booster  voltage 
opposes  the  supply  voltage,  and  the  exciting  current 
in  this  winding  is  adjusted  so  that  when  the  con- 
tactor p  is  closed  the  normal  accelerating  current 
passes  through  the  main  motors.  The  traction 
motors  are  then  accelerated  by  decreasing  the 
booster's  excitation.  When  the  excitation  of  the 
field  winding  f  is  reduced  to  zero  the  voltage  across 
the  booster's  armature  becomes  zero,  and  each  of 
the  traction  motors  m,  and  m^  (connected  in  .series) 
receives  one  half  of  the  total  track  pressure.  At 
this  point  the  current  in  the  field  winding  f  is  re- 
versed, and  the  voltage  of  the  armature  A2  is  so 
caused  to  build  up  in  the  opposite  direction,  until 
ultimatelv  the  traction  motors  Mi  and  M2  each  re- 
ceives a  pressure  equal  to  the  total  fine  pressure. 
When  it  is  desired  to  make  the  main  traction  motors 
regenerate  the  contactor  s  is  closed,  thus  connecting 
the  exciter  armature  A3  in  parallel  with  the  main 
motor  field  windings.  The  field  windings  of 
the  exciter  either  act  differentially  or  cumulatively, 
according  to  the  direction  of  the  voltage  generated 
by  the  booster  armature  a,.  In  braking  from  full 
speed  (w^hen  the  booster  is  giving  its  full  voltage 
and  assisting  the  line  voltage),  the  winding  c,  op- 
poses the  winding  h,  and  the  voltage  generated  by 
the  exciter  armature  a,  is  consequently  small.  But 
when  the  booster's  voltage  is  decreased  with  a  view 
to  increasing  the  braking  effect  the  current  in  the 
opposing  winding  of  the  exciter  diminishes,  and  the 
exciter  voltage  consequently  increases,  thus  decreas- 
ing the  excitation  of  the  main  motor  fields.  Finally, 
the  excitation  of  the  booster  is  reversed,  when  the 
booster  generates  a  pressure  in  opposition  to  the 
line  pressure,  and  at  the  same  time  the  current  in 
the  winding  G  of  the  exciter  reverses,  thus  causing 
the  windings  g  and  h  to  assist  one  another.  More 
exciting  current  therefore  flows  into  the  main  trac- 
tion motor  fields,  which  still  further  increases  the 
braking  effect.  By  the  use  of  the  two  shunt  wind- 
ings on  the  booster  it  is  possible  to  obtain  a  gradual 
variation  of  the  voltage  generated  in  the  armature 
with  onlv  a  few  steps  in  the  field  rheostat,  whilst  the 
two  shunt  windings  on  the  exciter  give  automatic 
control  of  the  excitation  of  the  main  traction 
motors. 
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THE  ELECTRICAL  EQUIPMENT  OF  MODERN  SMALL  HOUSES. 


A  JOlM  meeting  of  the  Instituticm  of  Electrical  Engineers, 
the  Electrical  Contractors'  Association,  and  the  NationaJ 
Association  of  Supei-vising  Electricians,  was  held  at  Caxton 
Hall,   Westminster,  on  Ma.y  'i7lh. 

yix.  \\.  Cross  read  a  short  paper  on  the  above  subject,  and 
♦"xplained  that  the  primary  object  of  the  meeting  was  to  hnd 
out  the  best  way  to  advance  the  use  of  electricity  in  private 
houses.  The  prmcipal  advaulaj,'es  of  its  uses  were :  conveni- 
ence and  adaptability,  clcaulincss,  healthiness,  and  economy. 
Labour  saving  was  probably  its  gi-eatest  advantage.  The  con- 
sumption of  a  KMoomed  house  for  lighting  was  only  about 
:iOO  units  per  annum;  prdinai-y  sen'ice  conditions  were  almost 
equal  to  test  conditions,  and  there  was  not  the  depreciation 
in  lamps  or  heating  fclements  as  with  gas  or  oil.  Broadly, 
there  were  two  classes  of  consumers:  One  did  not  consider 
capital  expendituie  if  an  economical,  decorative,  and  efficient 
iastallation  was  obtained.  To  secme  such  a  customer  good 
pubUcity  and  advice  in  arranging  the  installation  were  re- 
quired. The  other  class  could  not  afford  large  capital  cost, 
and  was  indifferent  about  decorative  effect  or  convenience. 
In  that  case  it  was  necessary  to  reduce  the  cost  of  the  ser- 
vice and  installation  to  the  minimum.  In  suburban  houses 
the  lighting  sen'ice  must  be  conveniently  arranged,  and  the 
amount  of  illumination  required  was  more  than  when  8-c.P. 
lamps  were  used.  For  sitting-rooms,  one-light,  semi-direct 
fittings,  with  half-watt  lamps  were  most  popular.  In  bed- 
rooms there  .should  be  two  switches,  one  near  the  door  and 
the  other  near  the  bed.  Electric  heating  was  now  also  usually 
installed.  Electric  baths  were  very  convenient,  as  full  heat 
could  be  obtaine<l  soon  after  switching  on,  and  the  cost  of 
energy  was  less  than  that  of  lighting  a  coal  fire  for  an  hour 
or  two.  Baths  were  usually  loaded  with  2  or  3  KW.,  but 
1  Kw.  would  be  sufficient  in  many  cases.  Electric  ovens  were 
increasing  in  lise;  about  4-5  units  per  week  would  be  used 
for  cooking  for  six  persons,  the  cost  being  saved  by  the  re- 
duced cost  of  coal.  The  thenual  efficiency  of  electricity  for 
water  heating  and  liiost  other  thermal  processes  was  ex- 
tremely high,  and  electilcity  would  most  certainly  be  used 
for  other  purposes  than  lighting  if  brought  to  the  notice  of 
consumers.  Such  appliances  as  kettles,  which  would  boil 
water  in  two  minutes  (a  two-pint  kettle  using  0.06  unit  for 
that  punxise),-  ii-ons.  vacuum  cleaners,  and  buffing  machines 
for  cleaning  silver  reduced  the  amount  of  labour  very  con- 
siderably. The  apparatus  should  be  let  on  hire,  if  the  cost 
was  too  high  for  the  average  consumer,  and  in  most  cases  it 
would  be  eventually  purchased.  Wiring  was  very  safe  if 
properly  carried  out;  wood  casing,  closed-joint  steel  tubing, 
and  screwed  steel-tubing  systems  were  satisfactory  if  car- 
ried out  in  accordance  with  the  Institution  Rules.  The 
methods  adopted  for  bonding  were,  however,  in  most  cases 
poor.  The  cost  of  wiring,  in  ca-ses  where  capital  cost  was  of 
greater  importance,  could  be  reduced  by  the  use  of  metal- 
covered  i-able  properly  bonded  and  eartlied.  In  many  places 
where  lighting  only  was  used,  the  mains  were  only  earning 
money  for  the  supplier  dmlng  a.  small  pi-oportion  of  the  year. 
In  some  cases  a  single  cable  might  be  lead  from  the  street 
to  a  block  of  houses,  and  energy  for  other  pui-poses  than 
lighting  could  be  supplied  at  a  less  charge  per  unit,  as  the 
mains  \\oiiJd  be  in  use  more  fully,  and  energy  used  at  times 
(ithev  than  that  of  lighting  peak  load.  Where  no  pubUc 
supply  was  available  and  private  plant  was  installed,  the  cost 
was  .surprisinaly  low.  There  should  be  clo.ser  co-operation 
between  supply  authorities,  manufacturers,  and  contractors, 
and  the  Electric.a.l  Development  Association  could  be  of  great 
help  if  it  started  its  publicity  work  by  sending  out  circvilars 
asking  for  the  .'iupixirt  of  individual  firms  and  associations. 


Discussion. 

Mr.  J.  S.  HiGHFiELD  agreed  with  Mr.  Gross  as  to  the  desir- 
ability of  all  interested  in  the  supply  and  means  of  using  elec- 
tiicity  working  closely  together.  Each  branch  of  the  busi- 
ness was  entitled  to  a  profit,  and  each  should  help  the  other 
to  get  a-s  good  a  profit  as  possible.  The  ignorance  of  the 
public  concerning  the  price  of  electricity  was  amazing.  A 
tarllT  sIk-uIcI  be  so  framed  that  energy  could  be  used  at  any 
|K>int  on  the  installation  for  any  purpo.?e.  The  customer 
sbould  p:).\  a  rental  plus  a  tinifonn  lov.'  price  for  units  con- 
sumed. For  the  hot-water  system  it  was  e-s.sential  to  burn 
i-oal,  and  it  was,  therefore,  their  business  to  recommend  and 
in.stall  the  right  sort  of  stove.  Electrical  contractors  would 
get  a  far  greater  share  of  the  job  of  fitting  new  houses  that 
were  to  be  built  if  they  were  in  a  position  to  fit  everything, 
not  only  electrical  fittings.  They  wanted  in.staUations  as 
simple  as  possible,  with  as  few  fuses  and  circuit  boards  as 
possible,  and  the  electrical  people  should  be  able  to  give 
every  sort  of  advice  and  sell  the  ap'paratus  as  well  as  dealing 
with  the  hot  water  difficulty. 

Mr.  W.  R.  R.\WLINGS  thought  that  evei-y  house  that  was 
built  under  the  new  housing  schemes  should  have  electric 
lighting  in  eveiy  room,  and  also  be  fitted  for  electric  cooking 
up  to  a  point.  Electricity  should  not  be  wasted  in  trying  to 
boil  water.  The  cost  of  instalhns  wiring  and  fittings  equalled 
about  eight  years'  current  bill,  therefore  a  man  who  paid  6s. 
per  week  for  a  cottage  (or  f  30  per  annum  for  a  house)  on  a 
three-years'   agreement  would  not  expend  money  on  wiring 


and  fittings  which  he  would  have  to  leave  behind.  The 
installation  should  be  suppUed  with  the  cunvut.  He  tliought 
the  Mxed  I'rice  L/ight  Co.'s  system  might  be  fostered.  No 
meter  wa.s  used  in  the  housi^;  practiciilly  nothing  but  the 
himias  and  a.  single-pole  switch  at  the  door.  One  liIl<^,  with 
an  oaithed  return,  was  brought  into  the  hous*',  and  the  con- 
sumer was  charged  '2id.  Jier  week  fur  light  in  summer,  and 
about  double  that  in  wmter.  He  hoix'd  everyone  at  that 
meeting  would  become  a  member  of  the  Electrical  Develo)i- 
ment  .\ssoiiatioii ;  it  would  do  much  to  cheapiai  installation 
work  and  educate  tlie  jXHiple  in  the  use  of  elcctiicity.  Many 
supply  companies  had  no  spirit  of  adventure.  He  had  guai'an- 
teed  a  demand  for  consumers,  because  the  comixuiy  i-equh'ed 
a  guarantee. 

Mr.  I'l.NK.NEV  exi)laiucd  that  with  water-heating  and  cook- 
ing installations  it  might  be  worth  while  to  have  a  change- 
over switch  to  reduce  the  maximum  demand;  a  lower  charge 
could  bo.  made  for  cooking  if  lights  could  not  be  used  whDo 
cookmg.  It  was  preferable  to  hii'c  cookers;  if  they  wore 
bought,  and  something  went  wrong,  the  consumer  did  not 
trouble  a-bout  it.  The  running  of  a  single  cable  into  blocks 
of  buildings  had  been  found  unsatisfactory  at  Newcastle  on 
account  of  wayleaves.  In  the  North  they  expected  to  get 
electricity  supply  in  the  new  housing  schemes  for  lighting, 
and  also  for  cooking  and  heating  in  many  cases.  On  visit- 
ing the  Model  Homes  Exhibition  he  was  greatly  disappointed 
to  find  no  electrical  exhibits.  A  company  was  building  a. 
village  in  his  district,  and  all  houses  would  have  electric: 
lighting  and  cooking.  One  coal  fire  would  be  pro^^ded  in  the- 
living  room,  which  would  heat  the  water.  In  the  sitting-room 
and  all  bedrooms  there  would  be  electric  heating,  and  in  the 
wash  boiler,  supplied  from  the  domestic  hot-water  supply, 
electricity  would  be  used  to  raise  the  water  from,  ix*asibly, 
150  deg.  to  boiling  point.  The  cost  of  wiring  would  have  to 
be  reduced,  or  supply  authorities  would  have  to  help  further 
with  the  wiling. 

Mr.  W.  T.  Revell  did  not  see  why  in  a  block  of  houses  the 
supply  should  not  enter  at  the  centre,  run  up  to  the  roof, 
and  be  tapped  oft'  with  a  double-polo  switch  and  fuse-  on  to 
the  first  floor.  D.O.R.A.,  or  some  similar  regulation,  might 
be  invoked  to  deal  with  anyone  making  trouble  about  way- 
leaves.  An  open  \\'iiing  sjstem  run  domi  the  walls  in  wootl 
casing,  with  a  pair  of  double-pole  cut-outs  and  a  double-pole 
switch  on  the  landing  would  meet  the  case.  With  the  cleated 
system  the  wkes  could  be  run  through  the  joists,  single  holes 
being  made  for  each  wire.  A  low-grade  cable  could  be  used, 
and  it  was  not  necessary  to  bush  caibles  passing  through  joists. 
Insulation  did  not  matter,  there  was  always  air  between 
them,  and  where  wires  ran  longitudinally  to  the  joists  they 
could  be  cleated  on  ix>rcelain  cleats.  The  system  was  abso- 
lutely the  ohoa,pest,  and  if  the  Institution  would  adopt  it  it 
would  receive  the  necessai-y  fillip.  One  cause  of  the  prasent- 
day  high  cost  of  installation  was  th.?t  they  were  endeavouring 
to  idealise  instead  of  materialise. 

Mr.  0.  F.ui.\D.4Y  Peoctob  maintained  that  a  kitchen  grate 
well  constructed  would  fm-nish  a  constant  supply  of  hot 
water.  He  had  a  water  cistern  6  ft.  horizontally  and  5  ft. 
\ertically  from  the  fireplace,  and  on  a  recent  occasion  the 
house  was  left  on  a.  Fiiday,  and  upon  returning,  on  the 
Monday  morning,  the  water  was  found  to  be  wann  enough 
for  baths.  A  central  heating  systein  would  take  the  chill  ott' 
the  whole  of  a  small  house,  and  radiators  could  give  the 
finishuig  touch  to  the  rooms.  In  the  North  the  cost  of  a 
cxKil  fire  was  about  3d.  per  room,  and  4d.  for  the  kitchen  fire. 
Adding  another  Id.  to  the  cost  of  the  kitchen  fire  for  the 
water  heating,  that  system  would  be  the  best  for  workmen's 
houses.  In  an  electric  oven  heat  escaii)ed  each  time  the  door 
was  opened.  This  could  be  avoided  by  making  the  oven  in  the 
fonn  of  a  bell,  with  the  elements  in  the  top.  To  boil  an  egg, 
instead  of  using  a  pan  as  big  as  a  hat,  a  scientific  way  would 
bo  to  use  a  vacuum-jacketed  pan  shghtly  bigger  in  diameter 
than  the  egg  and  heated  electrically,  which,  when  once 
brought  to  boiling  point  required  no  further  heat. 

Mr.  A.  J.  Stirling  mentioned  that  he  was  connected  with 
the  wiling  of  a  number  of  houses  on  the  cleat  system  12 
years  ago;  20,000  lamps  were  installed  which  gave  evei-y  satis- 
faction, and  two  men  and  a  boy  did  the  whole  of  the  main- 
tenance work.  It  would  bo  difficult  to  get  the  Board  of  Trade 
to  permit  the  earthed  wire.  He  would  Uke  to  see  a  standard 
cable,  and  suggested  that  it  should  be  3/22.  It  was  safer  to 
eliminate  flexible  as  far  as  }X)ssible. 

Mr.  F.  W.  Marshall  thought  too  much  .stress  had  been  laid 
on  cheap  wiring;  the  cost  of  the  proi»s<^d  small  house  was 
£150,  and  that  of  the  wiring  about  £1'2  with  some  of  the 
methods  suggested.  The  more  llexibles  were  eliminated  the 
better  it  would  be;  also,  he  did  not  think  the  cleated  system 
good,  or  called  for  on  the  score  of  cxjjense.  With  co-operation 
between  the  architect,  builder,  and  \iiring  contractor,  screwed 
tubing  could  be  installed  as  cheaply. 

j\Ir.  W.  Ellekd  Styles  was  of  opinion  that  installations 
had  always  been  over  switched,  and  that  switching  had  not 
been  judiciously  carried  out.  He  advocated  insjiection  by 
competent  inspectors  to  eliminate  jerry  wiling.  The  sug- 
gested cleat  wiring  shocked  him  ;  it  lent  itself  to  pilfering, 
and  was  hideous,  and  the  builder,  who  generally  paid  for  the 
wiling  in  a  modem  suburb,  would  not  hesitate  on  the  margin 
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of  i  per  c«nt.  between  the  two  systems.  Convenienoe  was 
required,  and  tbe  workman  now  could  afford  to  pay  for  it. 
He  preferred  the  Henley  and  Stannos  systems  to  conduit, 
and  tliere  was  also  tough  rubber-sheathed  cable  for  churisy 
workmen,  which  t».st  only  20  per  cent,  more  than  clea.tiug. 
He  would  like  tie  Institution  to  assist  the  Contraotoi-s' 
Association  in  getting  the  registration  of  contractors. 

Mr.  J.  W.  BE'\uch.\mp  (Electrical  Development  Association, 
communicated)  s;iid  it  was  seldom  that  an  opportunity 
occurred  of  wiring  a  large  number  of  houses  at  the  same  time 
in  quantity  and  in  a  businesslilce  manner,  and  at  a  time 
when  the  fabric  of  the  houses  was  not  completed.  Generally 
they  had  to  be  content  with  wiring  the  houses  one  at  a  time, 
and  to  find  them  in  quite  a  completed  condition,  which  in- 
volved a  lot  of  exti"a  work.  Assuming  the  case  of  an  average 
villa,  say,  £45-^50  a  year,  same  being  situated  about  a  mile 
from  the  depot  or  works  of  the  wiring  coD*^^ractor,  it  would 
appear  that  at  pre-war  prices  some  10  to  15  per  cent,  of  the 
money  paid  for  labour  on  wiring  houses  was  expended  on 
"  walking  time"  and  the  transport  of  materials  to  the  job, 
leaving  only  85  to  90  per  cent,  of  the  labour  cost  for  effective 
operation  within  the  house.  To-day,  the  percentage  lost  in 
this  way  was  of  the  order  of  15  to  20  per  cent.,  owing  to  the 
altera,tion  in  the  woi'king  hours.  It  was  obvious  that  every- 
thing possible  must  be  done  to  reduce  the  number  of  days 
spent  on  any  job  of  this  kind,  and  to  expedite  the  transport 
of  men  and  materials  to  the  job ;  very  strong  arguments  in 
favour  of  using  some  form  of  mechanical  transport  for  con- 
veying both  men  and  materials.  WTiere  an  estate  or  block  of 
houses  was  being  wired  a  clerk  of  the  works  and  a  hut  could 
be  set  on  the  job,  stores  accumulated,  and  a  great  deal  of  loss 
avoided.  Another  point  was  that  the  underlying  principle 
of  improved  wiring  systems  was  to  get  a  larger  proportion 
of  the  money  siient  in  a  factory,  and  a  lesser  proportion  spent 
actually  in  the  house  being  wired,  e.g.,  referring  again  to  the 
standard  villa  wired  in  a  simple  way  throughout  with  plain 
jvendants.  the  usual  class  of  material  and  conduit,  and  fuU- 
)irice  trade  union  labour,  it  would  appear  that  the  total  cost 
(without  overall  charges  and  profits)  divided  up  as  follows : — 


All  fittings  and  accessories 

Cable       

Conduit  

Labour    

Lampa     


1914. 

14  per  cent. 

15  per  cent. 
13  per  cent. 
40  per  cent. 
18  per  cent. 


1919. 
17  per  cent. 

12  per  cent. 
17  per  cent. 
41  per  cent. 

13  per  cent. 


100  per  cent.    100  i)er  cent. 

Thus,  although  the  total  cost  was  almost  exactly  doubled, 
there  had  been  no  great  change  in  the  relative  proportion  of 
the  cost  of  the  several  items.  The  manufactured  fittings, 
conduit,  and  the  labour  wei'e  up  a  httle;  cable  was  relatively 
down  a  httle;  lamps  also  relatively  reduced  by  a  substantial 
percentage.  For  the  reasons  above  stated,  there  was  no  great 
prospect  of  reducing  the  labour  cost,  excepting  where  large 
blocks  of  houses  were  being  wired  at  onc^  and  better  organisa- 
tion and  more  division  of  labour  could  be  brought  to  bear. 
But  the  more  they  could  cut  into  the  labour  by  handing  to  • 
the  workmen  more  completely  manufactured  articles  than  coils 
of  cable  and  lengths  of  tubing,  the  more  they  would  bring 
the  wiring  of  houses  within  the  four  walls  of  a  factory,  and 
the  less  there  would  be  to  do  in  the  house  itself,  and  that 
appeared  to  him  to  be  the  guiding  principle  to  which  they 
must  look  in  connection  with  this  matter.  Having  taken 
advantage  in. every  way  of  the  regulations,  or  amended  the 
regulations  if  possible  to  admit  of  simpler  and  less  elaborate 
wiring,  they  would  then  have  to  look  for  a  wiring  system  of 
such  a  character  that  the  wiring,  its  covering,  and  the  pro- 
duction of  fittings  to  be  used  in  connection  with  it,  were 
adapted  to  one  another,  and  produced  in  the  most  finished 
possible  fonn  in  the  factor}',  leaving  the  smallest  call  upon 
the  skUl  and  time  of  the  workmen  to  fit  them  up  neatly  to 
the  structure  of  the  house.  It  seemed  to  him  that  the  per- 
centage of  total  cost  expended  on  labour,  both  before  the  war 
and  now,  was  very  high  compared  with  that  obtaining  for 
other  accessories  of  the  house,  for  instance,  the  fixing  of  fire 
gi-ates,  hot--«'ater  sy.stems  and  baths.  In  the  case  of  those 
fitments  the  cost  of  the  goods  as  purchased  by  the  builder  was 
very  much  higher  in  relation  to  the  cost  oif  fitting  them  in 
the  house  than  was  the  ca^se  with  electi'ic  wiring. 

Mr.  A.  P.  Trotter,  referring  to  the  Board  of  Trade  and 
the  question  of  eart.hing.  said  there  was  a.  regulation  that  a 
circuit  should  bo  earthed  at  one  point  only,  and  for  many 
years  that  was  adhered  to,  in  spite  of  there  being  several 
earthed  systems.  No  supplier  cared  to  put  an  earth  on  his 
mains  excep^t  at  his  station,  so  that  he  could  test  his  mains. 
The  firm  with  which  he  was  now  connected  used  Stannos 
vwing  on  an  A.c.  system  with  the  outer  earthed.  The  Board 
of  Trade  was  appealed  to  for  approval,  and  he  saw  that  the 
question  of  electrolysis  could  be  dismissed,  and  that  the  system 
could  be  cut  up  with  transfoi-mers.  After  some  hesitation  it 
was  tried  at  Egham,  and  later  at  other  place.=;.  with  complete 
success.  _  He  was  not  convinced  that  it  would  do  for  d.c,  as 
there  might  be  electrolysis  caused  by  the  out-of -balance  cur- 
rent on  the  middle  wire. 

Mr.  H.  J.  Cash  thought  that  cheapness  could  only  be  ob- 
tained by  standardisation  of  articles  nnd  methods  to  reduce 
(IrRt  ro^t.  Much  coijld  be  looked  for  in  the  direction  of  cab- 
tire  she«Tthinp.  Flexibles  across  ceilings  vere  not  good:  prob. 
ably   the  thing   to  do  was   to  improve   the  flexibles.     C.T.S. 


flexible  would  get  over  the  difBoulty  at  the  holders.  It  was 
up  to  them  now  to  ad^^se  how  the  whole  of  the  engineering 
work  in  a  house  .should  be  done. 

Mr.  W.  Cross,  in  a,  brief  reply,  said  that  although  interest- 
ing points  had  been  raised,  he  was  rather  disappointed,  as 
the  discussion  had  turned  on  cheap  whing,  wherea.s  he  had 
hoped  to  hear  more  about  heating  and  cooking.  He  men- 
tioned that  it  was  .s-afer  to  put  two  wires  of  opposite  polarity 
in  the  same  groove  of  a  wooden  casing  than  in  ofjj'osit^ 
grooves.  He  had  seen  a  3-amp.  arc  cause  the  wooden  casing 
to  become  red  hot,  and  yet  it  did  not  burn.  The  gi'eat  point 
about  electricity  in  the  house,  which  should  always  be  in 
mind,  was  that  it  was  a  labour  saver. 


ELECTRIC     FURNACE     PRACTICE. 

(Concluded  from  page  678.) 


Large  Electric  Steel-Melting  Furnaces. 

By  VICTOR  STOBIE. 

[Abstract  of  paper  read  before  the  Institution  ok 
Electrical  Engintiers.) 
The  wiring  diagrams  (figs.  11,  12,  and  13)  give  what  the 
author  considers  to  be  the  best  connections  for  three  sizes 
of  furnaces.  Fig.  LI  is  for  furnaces  up  to  6  tons'  capacity  : 
two-phase,  each  phase  maintained  entirely  separate  from  the 
other,  with  one  end  of  each  phase  connected  to  separate 
electrodes  above  the  bath  and  the  other  end  of  each  phase 
connected  to  separate  electrodes  embedded  in  the  hearth  of 
the  furnace  at  opposite  ends  of  the  furnace  to  their  relative 
top  electrodes.  This  arrangement  gives  exactly  the  requisite 
bottom  heating  for  small  furnaces,  and  is  characterised  bv 
the  crossing  of  the  currents  in  the  direction  of  flow  through 
the  bath. 

Fig.  12  is  for  furnaces  from  6  tons'  up  to  24  tons'  ca.pacity  : 
two-phase,  each  phase  maintained  entirely  separate  from  the 
other,  with  each  end  of  eaeh  pha!?e  terminating  in  an  elec- 
trode above  the  bath.  Bottom  electrodes,  -n-hilst  essential 
in  small  furnaces,  are  very  undesirable  in  large  furnaces. 

Fig.  13  is  for  furnaces  above  24  tons'  capacity  :  three-phase, 
each  phase  maintained  entirely  separate  from  the  others, 
with  each  end  of  each  phase  tei-minating  in  an  electrode  above 
the  bath. 

The  most  favourable  shapes  for  tilting  electric  furnace.s 
would  appear  to  bf  :  Up  to  6  tons :  Rectangular  in  plan  and 
in  elevation  with  a  curved  bottom.    From  7  to  24  tons :   Oc- 
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Fig.  12. 


tagonal  in  plan.  Above  24  tons  :  Octagonal  witli  lengthened 
■  back  and  front  walls.  Stationary  furnaces  should  always  bo 
rectangular,  figs.  11,  12,  and  13. 

The  above  shapes  ensure  the  most  convenient  position  for 
the  electrodes  in  the  furnace  and  help  to  keep  the  furnace 
walls  at  the  average  greatest  distance  from  the  electrodes. 
It  is  most  essential  that  electrodes  should  not  be  opposite 
to  doors. 

Experiments  were  made  at  the  Stobie  Steelworks  at  Dun- 
ston-on-Tyne.  near  Mewcastle,  to  obtain  data  as  to  the  cause 
and  effect  of  the  direction  of  travel  of  the  flame  from  the 
electrode.  Some  control  was  obtained  over  the  direction  of 
the  flame  by  alterations  in  the  direction  of  rotation  of  the 
magnetic  field  of  the  supply  currents.  A  certain  change  of 
direction  of  the  flame  re.'Jiilted  also  from  varying  the  phase 
reaching  each  electi'ode.  The  extent  of  the  control  over  the 
flame  was  sufficient  to  make  a  decided  change  in  the  speed 
of  working  of  a  furnace  and  in  the  wear  and  tear  of  the  lining. 
No  definite  rule  for  guidance  can  be  laid  down  at  present, 
as  the  matter  further  depends  upon  the  position  of  the 
flames  in  relation  to  each  other,  and,  possibly,  the  magnetic 
fields  external  to  the  melting  chamber. 

Experiments  on  the  blowing  of  the  arc  flames  in  furnaces 
by  strong  external  continuous  magnetic  fields  were  made  in 
order  to  eliminate  the  uncertainty  of  coincidence  of  the  re- 
volving magnetic  fields  with  some  of  the  arcs  in  the  poly- 
phase sv'stems  of  electric  furnaces.  Powerful  lifting  electro- 
magnets were  used  for  this  purpose.  Again,  the  many  other 
factors  existing  within  the  arcing  zones  prevented  any  disfinite 
nile  from  being  framed  ;  but  bv  .i.  careful  disposition  of  thf 
eJectroflf>s  and   cables  in   an'  lustailation  so  a.^  to  cause  the 
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rnagnetic  fields  coincident  with  wrtain  arcs  to  blow  the  arcs 
in  a  desired  directiim,  a  most  imix)i-tant  increiawe  in  speed  of 
melting  and  reduction  in  wear  and  tear  of  furnace  linmg  arc 
undoubtedly  obtained. 

Kecent  experience  teaches  that,  so  long  as  a  steel  is 
thoriiughly  deoxidi.sed  belore  casting,  only  the  t^viuperature  of 
casting  is  of  moment. 

The  re(iuiiemeiits  in  the  design  of  the  tran.sfoimers  are  : 
That  the  current  density  of  both  the  l.t.  and  k.h.t.  winding.s 
shall  be  low  enough  to  prevent  the  inevitable  overloads  from 
unduly  heating  up  and  deteriorating  the  in.sulation.  The 
ventilating  channels  in  the  windings  must  be  si)ecially  well 
c<)n.sidere<l  .'w  as  to  provide  low  resistance  paths  for  the  cool- 
ing oil  without  excessive  magnetic  leakage.  That  windings 
shall  be  braced  on  all  sides.  The  l.t.  windings  shall  be  Uiped 
with  such  matemi  as  empire  tiipe,  in  addition  to  pre.ss-spahn 
or  .similar  stiii  insulation.  .Ml  clami>s,  no  matter  how  small 
they  may  be.  should  be  anchored  to  the  transformer  frame- 
work. The  whole  of  the  api>aratus  must  be.  as  unyielding  to 
magnetic  stresses  as  mechanical  .skill  can  make  it.  As  much 
as  possible  of  the  totiil  reactance  requii'cd  in  the  whole  of 
the  furnace  installation  should  be  incoriX)rated  in  the  trans- 
formers. 

.\11  tappings  brought  out  from  the  h.t.  windings  of  furnace 
transfoniiers  should  be  brought  away  from  the  central  por- 
tions of  the  winding,  the  complete  h.t.  winding  being  divided 
into  two  at  the  mid-point  and  the  tappings  bridged  across 
the  mid-point  to  cut  out  equal  portions  of  each  half  of  the 
windings  when  required.  In  this  way  the  insulation  of  the 
end  turns  of  the  h.t.  windings  can  be  suitably  reinforced  to 
withstand  any  abnonnal  voltage  stress. 

On  the  practical  side,  u.seful  results  have  been  obtained  at 
the  Stobie  Steelworks  by  limiting  the  cun'ent  density  in 
transfoiTDer  windings  to  1.250  amp.  per  sq.  in.,  the  induction 
in  the  iron  to  about  ]'2,000  C.G.S.  lines,  and  ,the  tem()erature 
rise  on  continuous  full-load  to  45.  deg.  C.  measured  by  the 
increase  in  resistance.  In  addition  to  press-ure-testing  at  twice 
the  working  voltage,  an  over-potential  test  at  this  double 
voltage  is  made  on  .the  h.t.  side,  the  periodicity  being  in- 
creased   to  keep    down    the   magnetising    current.     The  l.t. 


Fig.  13. 

windings  of  large  furnace  transformers  should  be  tested  at  a. 
potential  several  times  greater  than  normal  by  being  con- 
nected in  series,  the  l.t.  coils  almost  invariably  being  designed 
for  parallel  working. 

If  the  furnace  circuits  contain  two  arcs  in  series,  it  is 
necessary  that  the  energy  in  each  such  two  arcs  should  be 
balanced,  whatever  current  is  flowing.  This  is  accomplished 
in  Stobie  electric  furnaces  by  operating  one  electrode  motor 
by  an  automatic  current  controller  and  the  other  by  an  auto- 
matic potential  controller.  The  current  controller  is  adjusted 
to  give  the  limits  of  current  required,  and  will  keep  its  elec- 
trode at  any  position  at  which  such  desired  current  will  flow. 
The  l>otential  controller  is  adjusted  so  that  half  the  pha.se 
voltage,  i.e.,  the  normal  voltage  bet-ween  one  electrode  and 
the  furnace  charge,  is  maintained  on  the  electrode  it  controls. 
The  result  is  that  the  potential-regulating  motor  will  keep  its 
electrode  at  the  same  distance  from  the  molten  steel  as  the 
current-regulating  motor  keeps  the  other  electrode,  as  at  that 
distance  the  current  will  be  noi-mal  and  the  voltage  balanced. 

On  some  electric  furnaces  which  the  author  is  building  for 
other  steelworks  the  current  regulator  is  connected  to  one 
electrode  as  in  the  previous  system,  whilst,  the  potential  regu- 
lator connected  to  the  otter  electrode  is  operated  as  follows  :  — 

A  shunt  from  each  electrode  to  the  bath  is  passed  through 
separate  solenoids  placed  side  by  side.  An  armature  in  the 
.shape  of  a  bar  suspended  by  the  middle  hangs  over  the  two 
solenoids.  When  the  pull  of  one  solenoid  exceeds  that  of  the 
other,  one  end  of  the  bar  is  pulled  down  on  to  contacts  which 
operate,  thrugh  contactor  switches,  the  electrode  motor  in  one 
direction.  When  the  voltage  is  gr-eater  on  the  other  -solenoid, 
the  other  end  of  the  lever  is  pulled  down  by  that  solenoid, 
and  the  electrode  motor  is  operated  in  the  opposite  direction. 

The  total  impedance  at  the  moment  of  starting  a  large 
furnace  with  poor  scrap  sometimes  reaches  over  90  per  cent. 
With  average  scrap  it  ranges  between  40  and  60  per  cent. 
\\Tien  melting  armour  scrap  or  other  clean  heavy  maiterial  it 
little  exceeds  the  reactance. 

.\  15-ton  Stobie  furnace  gives  the  following  power  factors:  — 
On  meltmcf.  0..S4 ;  when  half  melted,  0.85;  when  almost 
melted,  0.87;  when  melted,  0.93. 

The  average  (in  relation  to  the  magnitude  of  the  loadl 
nower  factor  over  the  total  of  units  consumed  at  the  Stobie 
Steel  Co.'s  works,  including  all  motors  for  fitting  E*op, 
cranes,  furnace  auxiliaries,  and  the  furnaces  themselves 
vanes  between  0.86  ?nd  0.88.  The  furnace  load  is  about  90 
per  oent.  of  the  total  load,  and  the  balance  is  taken  by  inter- 
mittent liahtly-loaded  low-power-factor  motor  circuits.  Large 
furnaces  give  an  average  power  factor  of  fullv  0.88  over  all 
unitfi  consumed. 


It  has  been  stated  that  furnaces  can  bo  worked  siit'ely  at 
almost  unity  power  factor.  Sooner  or  later  one  heai-s  of  the 
collapse  of  some  part  of  such  gear  ilue  almost  certainly  to 
serious  current  surges.  iixi)erience  teaches  one  to  aim  for 
safety  boJbre  unuece.ssarily  liigh  electrical  iierfonnancc.  and 
this  rules  out  of  consitleiution  furnace  installatiims  with  less 
than  'JU  per  cent,  iiiipetlance  voltage  when  short-circuited 
acro.ss  the  elei-trode  tenuinals.  The  authoi"  aims  at  installing 
plant  ill  suuh  a  manner  that  on  dead  short-circuit  the  p()wcr 
factor  is  momentarily  reduced  to  0.4  or  even  0.3.  This  need 
not  mitigate  agaiiiirt  the  excellent  noi-inal  ixjvvei-  factors 
already  mentioned. 

The  following  table  gives  the  comparative  data  of  both  types 
of  electrodes,  including  the  diameter  of  electrode  sufiicieut  to 
carry,  in  practice,  10,000  amp.  eafely  : — 


SSpeciHc 

Lowest 

Diameter 

resistance 

temperature 

to  carry 

per  era. 

of 

10,000 

cube. 

cumbuation. 

amperes. 

Amorphous   .,. 

...     0'00332  ohm. 

bVA'C. 

12  in. 

Graphite 

...     O-0O114     ,, 

624°  C, 

20  „ 

Graphite  electrodes  have  not,  in  the  author's  opinion,  pro- 
gressed ajuong  electric  furnace  users  so  well  as  they  would 
have  done  had  unsupix>rtable  claims  not  been  made  in  their 
favour.  A  very  im{X)rtant  point,  almost  invariably  over- 
looked, is  '■  skin  effect."  The  early  users  of  graphitic  elec- 
trodes obtained  their  experience  on  non-ferrous  furnaces  using 
direct  current.  The  average  current  density  in  the  main 
current-carrying  area  of  an  electrode  in  an  a.c.  ,stecl  fm-nacc 
is  roughly  twice  the  average  cuiTent  density  of  the  whole 
area,  due  to  skin  effect,  the  electrode  will  not  usefully  carry 
as  heavy  a  total  current  as  is  generally  claimed.  This  same 
phenomenon  wiU  attain  considerable  importance  in  other 
parts  of  la,rge  furnace  plant  and  lead  to  great  loss  of  energy 
and  materials,  unless  studied  in  detail. 

At  first  sight  it  may  seem  a  simple  matter  to  close  up  the 
clearance  between  the  roof  of  a  furnace  and  the  electrodes 
passing  through  it.  The  difficulty  has  now  been  succes.sfully 
overcome.  Obsen'ations  .showed  that  at  about  2  ft.  above  the 
roof  in  most  furnaces  the  electrodes,  even  when  raised  for 
charging,  are  seldom  at  a  temi>erature  at  which  they  can 
burn ;  therefore,  that  is  the  only  point  at  which  a  perma- 
nently good  .seal  can  be  made  round  the  electrodes. 

In  practice,  a^  light  metal  cylinder  a  few  inches  larger  m 
diameter  than  the  electrode  and  about  2  ft.  in  length  is  fixed 
on  the  roof  round  each  electrode.  The  top  end  of  the  jacket 
is  covered  with  a  sealing  plate,  which  prevents  the  passage  of 
the  flames,  the  electrode  passing  through  a  neatly  fitting  hole 
in  the  centre  of  such  cover.     Pig.  14  illustrated  the  apparatus. 

K  and  l  shows  the  same  principle  of  economiser  in  tele- 
.scopic  form  suitable  for  furnaces  having  only  a  short  electrode 


Fig.  14. — Stobie  Electrode  Economisers. 


travel.  TTie  efl'ect  of  current  regulation  is  that  the  electrodes 
are  moved  an  average  of  once  each  5  to  10  seconds  during  the 
first  third  of  the  process,  an  average  of  every  half  minute 
during  the  second  third,  and  an  average  of  evei-y  minute 
during  the  last  portion  of  the  process. 

.\  careful  research  on  the  subject  of  circulation  has  been 
cari'ied  out  at  the  Stobie  Steelworks,  and  the  results  are  of 
interest. 

It  was  decided  to  devise  means  whereby  doser  observation 
of  the  effects  of  electric  circuits  through  molten  metal  could 
be  made  than  was  possible  in  a  steel  furnace  working  at  tem- 
peratures up  to  1,800  deg.  C.  Mercui-y  presented  itself  as  a 
suitable  substitute  for  a  hot  steel  bath,  as  it  resembled  molten 
steel  in  being  a  liquid  metal  and  magnetically  inert.  The 
resistivity  of  mercury  at  atmospheric  temperature  is  approxi- 
mately two-thii'ds  that  of  molten  steel.  Its  specific  gravitv 
is  twice  that  of  molten  steel. 

Separate  experiments  with  single-,  two-,  and  three-phase 
currents,  and  representing  every  known  tvpe  of  furnace  with 
ares  playing  on  the  bath,  were  made.  The  size  of  the  bath, 
the  quantity  of  mercury,  and  the  cuiTent  flowing  were  pro- 
portioned to  represent  average  practice,  but  on  a  reduced 
scale.  Two  voltagae  were  separately  used  for  each  system  of 
conne<'.tions :  one  low  enough  to  enahle  the  full  current  to  be 
passed  through  the  bath  without  arcs,  and  a  higher  one  to 
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pass  the  current  tKrough  arcs  above  the  bath  as  in  normal 
steel  melting.  All  the  different  furnace  systems  exhibited  the 
same  effects  •nhen  current  was  switched  on. 

At  low  voltage,  with  the  electrodes  immersed  in  the  metal, 
the  obsen'ed  motion  of  the  bath  consisted  of  a  ven'  laint  pul- 
sation coincident  with  the  periodicity  of  the  cuixent.  The 
amplitude  of  the  pulsation  was  gi'eatest  near  each  electrode, 
and  diminished  with  distance  according  to  the  law  of  inver.se 
squares.  These  vibrations  which  originated  at  each  electrode 
were  so  smaU  that  they  were  detected  at  the  surface  only  by 
the  minutely  throbbing  reflection  of  incident  rays.  There 
was  no  trace  of  a  circulating  or  swii'ling  motion  in  any  part 
of  the  molten  bath. 

As  solid  conductors  heavily  loaded  with  alternating  current 
always  vibrate,  it  was  considered  that  the  minute  waves  ob- 
served in  the  mercury  bath  might  originate  from  the  vibra- 
tion of  the  electrodes  immersed  therein,  and  not  from  the 
passage  of  the  current  tlu'ough  the  liquid  metal,  in  conse- 
quence of  the  much  greater  area  of  the  latter.  Therefore  the 
current  was  next  made  to  flow  round  entirely-insulated  copper 
circuits  immersed  in  the  bath.  The  same  types  and  strength 
of  electric  cuiTent  were  employed  as  in  the  previous  experi- 
ments. Exactlv  the  same  pulsations  were  noticed  at  the  sur- 
face of  the  bath,  and  a  total  absence,  of  flowing  motion. 

The  flowing  movement  of  the  slag  under  the  ar&s.  visible 
in  an  electric  steel  furnace  when  the  bath  is  covered  with  a 
fluid  slag,  has  doubtless  given  rise  to  the  common  belief  in 
a  stirring  of  the  metal  bath  by  the  current.  The  movement 
in  the  slag  results,  however,  from  the  blowing  action  of  the 
electric  ai-cs,  and  it  will  stop  immediately  if  the  electrodes  be 
lowered  into  the  slag. 

During  the  coiir.se  of  the  above  experiments  it  was  noted 
that  tlie  greatest  piil.sating  disturbance  of  the  mercury  w.as 
when  the  arcs  played  directly  upon  it.  That  disturbance  was 
purely  local,  and  diminished  considerably  when  a  highlv  con- 
ducting fluid  "  slag  "  was  placed  on  the  metal.  The  violence 
of  the  blowing  action  of  an  alternating  arc  on  liquid  metal 
is  ob«ei-ved  in  a  commercial  electric  furnace  if  an  arc  is 
struck  on  to  the  bare  steel  after  the  removal  of  the  slac.  The 
steel  will  be  blovi-n  awav  downwards  from  the  electrcKle  end. 
and.  on  rebounding,  will  usuallv  short-circuit  the  arc-  The 
addition  of  a  fluid  fhl  will  relieve  the  metal  of  the  disturb- 
ance, ais  the  slacr  will  tnke  np  the  flowing  eifort.  The  re- 
search conclnsivply  proved  that  no  circulatory  or  other  stirrins 
movement  of  '■he  bath  results  from  the  electrode  circuit."  in 
an  electric  arc  fnmacp.  The  more  or  less  complete  diffusion 
of  .idded  Hements  which  takes  place  in  a  bath  of  molten  ^toel 
is  a  metallurffical  phenomenon  that  occui-s  in  all  steel-meltinff 
furnaces,  whether  electric  or  other,  and  does  not  depend  unon 
magnetic  or.convection  cTivrents.  No  spe'^ial  condition"  exist 
in  anv  electric  arc  fiirii""e  ^'hich  will  re'ievp  the  "oori  stppl 
iiielter  from  the  neceasitv  of  properlv  rabbling  his  furnace 
bath. 


Application  of  Electrical  Energy  to  the  Melting  of  Metals. 


By  H.  a.  greaves. 

(Abstr(U-f  of  piipcr  read  before  the  INSTITUTION  OF 
Electrical  Engineers.) 
Some  years  ago.  in  collaboration  with  Mr.  Etchells,  the 
author  discovered  an  electrical  law  wtiich  enables  flireo-  or 
two-phase  cuiTent  to  be  applied  to  a  furnace  with  an  unequal 
re-sistance  in  -one  of  the  phases  and  still  maintain  a  truly 
balanced  load  as  regards  both  power  and  power  factor  on  the 
primary  phases.  The  connections  of  such  a  furnace  are 
shown  for  three-  and  two-phase  working  in  figs.  15  and  Ifi 
respectively,  the  length  of  o  c  being  determined  by  the.  re- 
sistance of  the  furaace  hearth.  ___^ 

It  may  be  of  inte'i'est  to  know  that  an  arrangement.  a,«! 
.'•hown  in  fig.  17,  with  an  unequal  primar\'  star  and  an  unequal 
secondary  delta  connected  to  the  furnace  wiU  give  a  truly 
balanced  primary  load  when  the  two  electrodes  are  carrying 


Fig.   1.5.  P"        Fig.  16. 


Fig.   17 


equal  currents,  the  transformer  ratios  varying  according  to 
the  relative  resistance  of  the  furnace  hearth  to  that  of  one 
of  the  arcs. 

With  the  systems  shown,  each  electrode  is  independent  and 
regulation  of  the  electrodes,  either  automatically  or  by  hand. 
is  perfectly  simple,  while  the  heat  generated  in  the  hearth  of 
the  furnace  maintains  the  metal  in  constant  circulation. 
These  systems  also  give  an  extremely  steady  load  on  the 
primary  phases,  due  to  the  buffer  effect  of  the  resistive  hearth 
and  the  nha.*  displacement  caused  by  short-circuit  currents. 

Up  till  recently  furnaces.-  of  the  bottom-connection  type 
have  not  been  operated  with  an  acid  lining,  as  such  a  hning 
is  considered  to  be  non-conductive,  although  one  furnace  is 
made   with   a  water-cooled  stud   in   the  hearth   to  maintain 


contact  vvitJi  the  charge.  Water-coohng  in  the  hearth  of  an 
electric  furnace  is  surely  a  dangerous  and  ineihcient  make- 
shift. A  conductive  acid  lining  has  been  discovered  which 
has  operated  satisfactorily  for  some  months,  and  this  inven- 
tion, full  particulars  of  which  the  author  is  unable  to  give 
at  present,  will  also  solve  the  main  difficulties  in  regulating 
top  electrode  fmnaces  when   operating   "acid." 

A  number  of  furnaces  have  been  built  where  the  fuU  loa<l 
of -the  transformers  cannot  be  obtained  owing  to  the  drop 
in  power  factor  with  an  increase  of  current,  and  it  has  been 
found  in  practice  that  the  full-load  current  per  electrode  on 
a  oO-period  circuit  should  not  exceed  8,000  to  9,000  amperes. 

For  furnaces  of  5  tons'  capacity  with  transformers  of 
1,300  K.V.A.,  two-electrode  furnaces  are  satisfactory,  but  above 
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Fig.  18. 


that  size  three  or,  prefei-ably,  four  electrodes  should  be  used. 
Fig.  18  shows  three  combinations  of  the  transformer  system 
illustrated  in  fig.  15,  E,  E,  E,  E  representing  the  four  upper 
electrodes  and  h  the  hearth.  In  fi^.  1S.\  the  current  trans- 
mitted by  the  hearth  when  the  electrodes  are  in  equal  adjust- 
ment will  be  approximately  6.7  times  the  sum  of  the  currents 
in  the  four-  electrodes;  in  fig.  18b  the  cuiTent  transmitted  by 
the  heai-th  -nill  be  nil,  and  in  fig.  18c  it  will  be  approximately 
0.35  times  the  sum  of  the  currents  m  the  four  electrodes. 

It  is  possible  by  suitably  connecting  the  voltage-changing 
switch  to  ari-ange  for  different  degrees  of  bottom  heating 
effect  for  the  different  stages  of  each  heat,  the  best  circulating 
effect  being  necessary,  of  course,  when  the  metal  is  molten 
and  alloy  additions  are  being  made  to  the  bath. 


ELECTRICITY     SUPPLY     IN     N.E.     LONDON. 


A  PRELiMiiS'ARV  report  has  been  submitted  by  Mr.  E.  M. 
Lacey,  M.I.E.E..  on  a  proposed  joint  scheme  for  electricity 
supply,  to  the  Electricity  Committees  of  West  Ham  and 
Poplar.  Mr.  Lacey  estimates  that  the  probable  increased  con- 
sumption in  the  area  c-onsidered  would  justify  the  erection  of 
a  power  station  designed  for  90,000  Kw.,  and  capable  of  ex- 
tension to  a  total  capacity  of  400,000  kw.  The  most  suitable 
site  is  at  Dagenham.  where  plenty  of  space  is  available  on 
the  bank  of  the  Thames;  for  circulating  water  8,000,000  gal- 
lons an  hour  would  be  required  for  90,000  kw.,  and  the  pumps 
would  be  erected  on  a  ferro-concret©  jetty.  An  existing  jetty 
would  provide  for  the  dehvery  of  sea-borne  coal,  by  vessels 
up  to  5,000  tons.  Ashes  could  be  hirgely  used  for  making  up 
adjacent  low  land,  but  the  bulk  would  have  to  be  tipped  or 
barged  out  to  sea.  By  using  them  for  raising  the  level  of  100 
acres  of  land  near  the  site,  a  profit  of  iE.500  per  acre  could  be 
made,  which  would  more  than  cover  the  cost  of  depositing 
the  ash. 

The  genei-ating  sets  woiild  be  five  in  number,  of  18,000  kw. 
each,  with  an  auxiliary  set  of  1,000  KW.  The  cost  of  sea-borne 
coal  is  taken  at  30s.  per  ton.  The  system  of  generation  would 
be  three-phase,  at  50  cycles.  There  would  be  '20  boilers,  with 
superheaters  and  economisers.  rated  at  54,000  lb.  each  per 
hour,  at  315  lb.  per  sq.  in.,  and  provided  with  steel  chimneys 
fitted  with  forced  and  induced  draught.  The  steam  tempera- 
ture would  be  700  deg.  F. 

The  transmission  pressure  would  be  33,000  volts,  and  the 
trunk  mains  would  have  conductors  of  0.15  sq.  in.  cross-sec- 
tion;  each  cable  would  carry  7.278  KW.  at_0.85  power  factor. 
The  average  distance  of  transmission  is  7.5  miles. 

The  station  load  factor  is  taken  as  40  per  cent.,  and  the 
coal  per  watt-hour  to  the  33,000-volt  feeders  at  21  b.th.u.  ; 
the  annual  output  to  feedere  is  252,500,000  units,  and  allowing 
for  6.1  per  cent,  loss  in  transmission  and  transformation  to 
6.600  volts  at  sub-stations,  the  annual  output  to  sub-stations 
at  6.600  volts  is  237,000.000.  The  estimated  co.st  of  the  po^-er 
station  is  given  as  £1,826.000.  equivalent  to  £20  6s.  per  kw. 
of  plant  capacitv;  the  cost  of  the  transmission  line  and  sub- 
stations is  estimated  at  £9-24.000,  to  deal  with  72,000  kw.,  or 
£1  14s.  per  KW.-mile.  Taking  interest  at  5  per  cent.,  and 
coal  at  30s..  the  annual  expenditure  for  the  power  station  is 
£493,000,  or  0.499d.  per  unit  at  sub-stations,  of  which  coal 
accounts  for  0..303d. ;  the  cost  of  transmission  is  £69.644,  or 
O.OSld.  per  unit,  making  a  total  of  £506,264.  or  0.68d.  per 
unit  sold  at  sub-stations. 

■A  table  is  given  in  the  report,  showing  the  cost  per  unit 
at  load  factors  from  20  to  90  per  cent.,  the  cost  ranging  from 
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O.So-ld.  to  0.394a.     The  details  of  cjipiul   ,-x|vihIiture  are  as 
follows : —  „ 

Buildings,   foundations,  roa<ls,   A.-  ilit.UOO 

Twent.v  boiler  units llo]t)u() 

C'(Kil  and  ash-handling  plant  and  luiiikois        ...        8(.)|o00 

I'Wa  pumtw,  heateis,  piping  'Mxm 

Tiirho-alternators  and  exciters,  &<■ 58<),000 

Surtchgeiir,  transformers,   &c 150,000 

Land,  150  acres  40^000 

Kiigineering  expenses  and  rontingencJes  ...  l(itj[00O 


Mib-statiuii    Luiiliiiut;.-- 

Transmissioa  mains)     

'Praiisforruers  ajid  switchgcar 
Engineering  and  contingencies 


The  details  ot  operating  exiwnie^ 


CoaJ.  200,000  tons  at  30s. 
Oil,  water,  waste,  stores,  &c. 
Salarie.s  and   wages 
Repairs  and  maintenance 


UsLpital  charges  on  £l,t>2tJ,(KK) 

Total  for  power  station 
Transmission  :   Salaries  and  wa 
Repairs  and  maintenance 


£1,826,000 

36,000 
702,000 
102,000 

84,000 

^924,000 

£       Per  unit  at 
sub-station. 
300,000     0.303d. 
3,000      0.003d. 

:io,ooo    o.teod. 

23,000      0.023d. 

3.36,000 
137,000 

0.360d. 
0.139d. 

,£'493,000  0.499d. 
4,500  0.005d. 
9,000      O.OlOd. 


13,500  0.015d. 

Canital  charges,  5.8  p.c.  on  £96S.(.IO0  ...        58,878  0.066d. 

Total  for  transmission j£69,644  O.OSld. 

Potul  for  generation  and  transnn's.sion    £506,264  0.580d. 

It   will   be  noticed   that    there   arc   discrepancies   between 
«jine  of  the  figures;  these  ocoir  in  the  original  report. 


NEW    PATENTS    APPLIED    FOR,    1918. 

(.NOT     YET    PlBLISaED.) 
Compiled    expressly    for    this  journal    bv    .Messrs    Sefton-Jones.    O'Dell    and 
bTEPHESs    (successors    to    W  .    P.    Thompson    S:    ("o.,    of   London),    Chartered 
Patent  .Agents,  385,   High   Holborn.    London,   W.C.  1. 

13,152.  "  Semi-automatic  telephone  systems."  T.  Petticrew  S:  Siemens 
Bros.  A:  Co.     May  26th. 

13,161.  "  Emergency  svstem  of  relighting  electric  tramcars  and  conncctinfi 
pulleys  with  overhead  wires."     A.   Garner.     May  26th. 

13,169.    '•  Fool-proof  fuse  switch."     G.  .\.\bRE  i  R.   Pollefei-t.     May  36th. 

13,172.  "  Automatic  and  semi-automatic  telephone  systems."  L.  C.  By- 
GRAVE.      May    26th. 

13,175.  "  Electric  cable  junction  boxes,  &c."  Siemens  Bros.  &  Co.  and 
H.  o.  Wood.     .May  26th. 

13,181.  "  Electric  replaceable  fuses,"  M;  H.  Goldstone  i  J.  LicHTFOoi 
May  3«th.  ' 

18,189.    "  Microphones."     J,    Neale.      May    26th. 

13,191.     "  Fusible   electric   cut-outs."     A.   C.    Smith.      May    26lh. 

13,196.  "  Electric  lighting  systems  using  low-tension  single-phase  alter- 
nating-current generator."  R.  BuiLER,  J.  Sanderson  &  G.  A.  VVinsborrow. 
May  26th. 

13.198.  "  Electric  slep-by-step  signalling  apparatus."  B.  E.  D.  Kilbirn 
(ford    Instrumenl   t'o..   U.S.A.).     May  36th. 

13.199.  "  Radio-signalling  systems."  BiinsH  Tuomson-Ho"ston  (>.. 
(General    Electric  Co..    U.S.A.)      May    26th. 

13,201.     "  Electric  fires."     H.   H.   Berrv.     May  26th. 

13.247.  *'  Process  for  continuous  production  of  copper  wire  bv  electrolytical 
methods."     S.    O.    Cowpeu-Coles.      .May    36th. 

13,267.  "  Attachment  of  electrical  apparatus,  instruments,  &c..  on  mechani- 
cal-propelled vehicles."     J.  Gibson  &  \\'.  H.  Weaver.     May  27th. 

13,290.     "  Sparking    plug."     W.    U.    R.    GoREiUM.     May   27th. 

1338      "  Electrically-heated   coverings."      A.    Negromanti.      May   37lh. 

13,317.  "  Electric  transformers."  J.  W.  Howard.  L.  D.  Morphe-.v  aso 
Siemens  Bros.   Dvnamo  Works.     May  27th. 

13,328.  "  Radio-signalling  svstems."  British  Thomson-Holston  Co. 
(General    Electric   Co.,    U.S.A.)  '  .May   37th. 

13,353.  "  Electric  conductors  and  methods  of  sealing  same  in  glass  bulbs, 
&c."     G.    Calvert.      May   27th. 

13,363.  "  Telephone  systems."  W.  J.  MellersH-Jackson  (International 
Callophone   Corporation,    U.S..*.).      .May   27th. 

13,391.  "  Electric  impulse  controlling  devices."  Automatic  Telephone 
Masle.ictlkino   Co.    (Automatic   Electric   Co.,    l'.S..\.)     May  27th. 

13.409.     "  •lelephones."     J.    H.   T.    Rorehts.      .May    28th. 

13,428.    "  Electric  bells."     H.   L.  Todd.     .May   28th. 

13.4:).i.    "  Sparking   plugs."     T.    .Morgan.      May    2Sth. 

13,442.  "Instrument  for  indicating  electricallv  whether  net.  &<  ,  '>  ^' 
-isigned  depth  of  water/"     H.  J.  Bichanan-WooIlaston.     May  28lli.  ' 

13,447.     "Sound-signalling    devices."      L.    Cmollet.      May    Mtb. 

13.453.  "Electric  switches."  V.  E.  .Tovce  .t  Pass  Roval  E.nginelrin.. 
Works.    May  28th. 

13.455.     "  Electric  gramophone   mechanism."     J.    S.    Bradshaw.     May   28lh. 

13.479.  "  Si.-nalling  systems  "  British  Thomson-Hol-sion  Co.  (General 
Electric  Co..   U.S.A.)     .May  38th. 

13,4^.  "  Device  'for  converting  ordinary  clock  into  electric  alarm  clock." 
H.  E.  Vine.    May  28th.  . 

13,485.  "  Electric  storage  battery."  "  Fuller's  United  Electric  Works  and 
D.   A.    P.1LMER.      May   28th. 

13,488.  "  Electric  signalling  lamp."  \V.  T.'  Coulsok  &  OlTALrrE,  Ltd. 
.M.jy  28th.  .     "  .         *■ 

13,494.  "  Oil-imntersed  water-cooled  electric  transformers."  \V.  I.ulofs 
Ma.v  28th.  ,  ■ 

15.499.  "  Safetv  relays  for-  st^iD'e  and  ^vgulating  apparatus.**  ALlamanna 
S'-E'-SKA   ELEkTJtISKA  Aktiekolagei.     May  3Blh.       '      . 


13,503.  "  Electric  chain  welding  machines."  G.  J.  .Vrmsironc.  .May  28th. 
^'f^^";,  'J  E'":'™"  valves."  Connecticut  Telhimionk  S;  Electric  Co.  May 
28th.     (U.S.A.,  August  8th,  1918.)  ' 

13,512.  "  Distributor  devices  for  ignition  .ipparalus."  Remv  Eiectric  C'o 
.May  28th.     (U.S.A.,  April  4lh.  1917.) 

13,521.  "Electromagnets."  G.  H.  Brvant,  T.  M.  Inmax  \  KhiAV  Auto- 
.MATic   Telephone  Co.      May   28th. 

13,523.  "  Radio  signalling  apparatus."  Marconi  WiKH.hss  Tuh.k.\ph  Co. 
May   2Sth.     (U.S.A.,   July    12th,   1918.) 

13.526.  "  Switch  contacts  (or  multiple  switches."  R.  1..  Mlkr.vv  &  1  ELt- 
phone   Manufacturing  Co.     May  38th. 

13.527.  "Sparking  plugs  for  intern.iUombusliun  cngin.s."  1..  .Macoiairi 
.May  38th. 

13,553.  "  Electric  control  gear  for  dynamo-electric  machines."  R.  H.  Bak- 
BOUK  &  J.  R.  Walton.     May  29th. 

13.581.  "  Elec(ric   heating  apparatus."     A,   Berthikr.      May   39th, 

13.582.  "Electro-pneumatic  braking  apparatus."  WLsTiNiiliouSE  Air  Hhvhl 
Co.     May  29tli. 

13.587.  "Adjustable  supports  or  brackets  lor  tarrying  electric  lamps."  H. 
.M.    .Macnauchion-Jonbs.     ,\lay   29th. 

13,625/6/7/9.  "Coil-winding  machines."''  Igramu  Electric  Co.  &  S.  K. 
Wright.     May  29th. 

13.628.  "Applying  insulation  of  high-tension  coils."  Ii.kanic  Eleciru  <■• 
AND  S.  R.  Wkichi.     May /29th. 

13,634.  "Amplification  of  electric  currents."  British  Tho.mson-Hol.sii  ^n 
Co.   (General   Electric  Co.,  U.S.A.)     May  29th. 

13.663.  "Magnetic  corc-s  and  method  of  making  same."  B.  Ames.  M  ■ 
29th. 

13.664.  "  Magnetos."     B.  Ambs.     May  29tli. 

13.665.  "  Electric   generators."     B.   .^mes.     May  29th. 

13.666.  "Electric  coils."    B.  Ames  &  P.  J.  GlLiNsoN.     May  29lh. 

13.667.  "  Electric  condensers."     B.  Ames  &   P.  J.  Gilinson.     May  29lli. 
13,673.     "  Devices    for    attachment    of    electric   conductors    to  insulators."      !•'. 

H.   Krebs.     May  39th. 

13,678.  "  Increasing  power  factor  in  alternating  currcnt-appai.iliis  on  throe- 
phase  systems."     H.   A.   L.   Barry.     May  30th. 

13,693.  "  Plug  and  socket  for  connecting  electric  lighting,  h.  a  ting.  S;c., 
apparatus   to  wiring   installation."     F.   W.  Coombek  Si  K.  Smith.     May   30th. 

13,697.  "  Permutation  switch-lock  for  connecting  or  disconnecting  electric 
currents."     T.  A.   Hakmer.     May  30th. 

13,714.    "  Sparking   plugs."     K.   Smith  &   J.   Walker,   Ltd.     May  30th. 

13.738.  "  Automatic  or  '  semi-automatic  telephone  systems."  Automatic 
Telephone  Co.  (Automatic   Electric  Co.,    U.S.A.)     May   aOth. 

13.739.  "  Telephone  and  telegraph  svstems."  Automatic  Telephone  Co. 
(Automatic    Electric   Co„    U.S.A.)      May 'SOth. 

13,751.     "  Electric    radiators."     J.    R.    QUAIN,     May    30th. 

13,773.  "Telephone  systems."  G.  H.  Bryant,  B.  B.  Johnson,  Relay  Alhi- 
MATic  Co.  &  F.  M.  Ward.     May  SOth. 

13.792.  "  Ignition  means  for  internal-combustion  engines,"  N,  Stei-L. 
May  31st. 

13,795.  "  Insulators  for  overhead  telegraph,  telephone,  &:c.,  wires."  E.  A. 
Chantler.     May  31st. 

13,813.    "  Electric  generators  or   dynamos."     R.   T.    .Norton.      May   31st. 

13.855.  "  Lampholders  for  incandescent  electric  lamps."  H.  F.  Wheeler. 
May  31st. 

13,857.  "  Electro-magnetic  timing  or  time-lag  device."  E.  M.  Cohen  and 
Sterling  Telephone  Si   Electric   Co.     May   3l5t. 


PUBLISHED     SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will  be 
printed    and   abridged,   and    all    subsequent    proceedings  will    be    taken. 

19X8. 

18,332.  Flash  signalling  apparatus.  O.  Lucas.  December  21st,  1916. 
(126,338.) 

18,387.  Dynamo-electric  machines.  G.  Plaisani  December  22nd,  1916. 
(126,340.) 

18X7. 

1,050.  Detectors  for  wireless  telegraphy  and  other  plrposi:s.  J.  Har- 
vey.    January  22nd,   1917.     (l'36,381w 

ISIS. 

3,033,  Electrically-controlled  devices.  .A.  C,  Heap  &  .^,  B.  Field.  F'-bi  n 
..ry   4th,   1918,      (126,407.) 

2.134.  Removable  electrical  fuse  carriers^  or  connecting  device- 
British  Insulated  &  Helsby  Cables,  Ltd.,  &  L.  B.  Wilson.  February  liib, 
11)18.     (126,408.)  f 

2,265.  Electrical  heating  systems.  Vickers,  Ltd.,  R.  J.  A  Pearson  and 
C.   K,    Mathews,      February    7th,    1918,      (126,409,) 

6,243,  Driving  couplings  for  magneto-electric  m-xchines.  M-L  Magneto 
Syndicate  &  C.  E,  Hulse,     April  13th,  191^.     (126,426,) 

7,3f>4,  Electric  motor  starters  and  controllers.  E.  Schattner  &  J,  R. 
Walton.      .May  2nd,    1918.      (126.433.) 

7.513.  Insulator  carriers  for  overhead  telephone  and  uke  wires.  H 
W.  Laston.     .May  4th,   1918.     (126.440.) 

7.514.  Methods  of  connechng  tungsten  filaments  to  electrical  cond'-  ' 
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.\ever  before  have  tlie  conditions  been  so  fuvonrable  to  an 
enormous  development  of  the  applications  of  electricity  to 
domestic  purposes  as  they  are  now — not  merely  as  they  art 
(/oinii  to  be,  but  )ww.  It  may  be  useful,  as  it  is  certainly 
timely,  to  draw  attention  to  some  of  the  factors  which,  in 
our  opinion,  have  established  these  conditions. 

In  the  first  place,  the  insistent  demand  for  more  and 
more  electric  power  for  the  manufacture  of  munitions  has 
come  to  an  end  ;  our  future  needs  in  this  respect  will  be 
trifling  in  comparison  with  those  of  the  strenuous  years  that 
have  passed,  and  while  the  operation  of  changing  over  to 
peace-time  production  is  in  progress,  the  uncertainty  of  i^on- 
ditions  in  the  labour  world,  the  delay  of  the  Government  in 
defining  its  future  industrial  policy,  the  high  cost  and 
scarcity  of  raw  materials,  and  other  opposing  elements,  all 
tend  to  hamper  and  defer  the  resumption  of  industrial 
activity  on  the  extended  scale  that  we  look  forward  to. 
Hence  there  is  at  present  a  considerable  surplus  of  available 
power  in  most  districts.  Not  only  is  this  the  case,  but  also 
many  large  extensions  of  plant  which  were  being  carried 
out  during  the  war,  and  others  which  have  been  put  in 
hand,  are  approaching  completion,  thus  further  adding  to 
the  excess  of  supply  facilities  over  the  needs  of  industry. 

Next,  the  war  has  given  a  tremendous  advertisement  to 
the  elasticity,  universal  applicability,  convenience,  and  eco- 
nomy of  electricity  in  its  innumerable  uses,  and  has  not 
only  taught  the  general  public  what  it  can  do,  but  has  even 
educated  the  Government  to  a  realisation  of  its  necessity 
to  the  social  and  economic  life  of  the  nation,  with  the 
result  that  I'arliament  is  considering  proposals  for  the 
development  of  electricity  supply  throughout  the  whole 
country.  The  extended  and  successful  use  of  electric 
cooking  in  national  kitchens,  in  large  works  canteens,  and 
elsewhere  during  the  war,  has  greatly  helped  on  this 
application,  and  the  demand  for  electric  heating  apparatus, 
has  grown  amazingly. 

Again— and  this  is  one  of  the  most  important  factors — 
the  domestic  servant  situation  has  assumed  an  entirely  new 
phase.  No;  doubt  it  will  be  materially  modified  as  time 
goes  on,  but  no  one  will  suggest  that  pre-war  conditions  will 
ever  return  in  this  respect.  Domestic  help  in  future  will 
always  be  far  more  costly  than  in  the  past,  and  at  present 
it  is,  to  a  vast  number  of  the  public,  at  a  prohibitive  figure. 
The  obvious  corollary,  as  in  the  case  of  the  organisation  of 
factories  to  meet  the  new  conditions,  is  that  mechanical 
power  must  be  substituted  as  far  as  possible  for  manual 
labour  •  the  housewife  must  seek  the  assistance  of  the  elec- 
trical engineer  to  solve  the  problems  of  domestic  economy. 

Without  further  labouring  the  point,  we  claim  to  have 
shotvn   that  our   inti'oductory    assertion   is    well-founded. 
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AVhat  follow*  :-     'Wliat  are  we  doint:  about   it :  and  wliat 
oan  be  done  to  cope  with  the  requirements  ■ 

Up  to  the  present,  though  we  have  made  excellent 
progress  with  the  development  of  electric  cooking  and 
heating  apparatus,  we  have  done  little  else  to  cater  for  the 
needs  of  the  housewife.  In  this  connection  we  are  20  years 
behind  the  United  States,  which  found  it  necessary  long 
ago  to  seek  a  solution  for  the  domestic  labour  problem,  and 
found  it  in  electricity.  Some  j'ears  ago,  J[r.  K.  Borlase 
Matthews  came  to  the  rescue  of  the  housewife  with  his 
"  Electric  Mary  Ann  '"»-a  portable  combined  electric 
motor  and  driving  gear,  so  arranged  that  one  apparatus 
could  drive  any  standard  domestic  labour-saving  machine*  ; 
the  idea  was  ingeniously  worked  out,  and  may  prove 
extremely  useful  in  many  cases.  Electrically-driven 
washing  and  inming  miichines,  baking  machinery,  potato 
peelers,  iVc,  have  been  widely  used  in  laundries,  hotels,  and 
other  large  business  i>reraises,  but,  as  a  rule,  they  are 
ordinary  machines  to  which  the  electric-motor  drive  is 
merely  incidental,  and  the  machines  are  not  designed 
specially  with  electric  driving  in  view.  In  the  United 
States,  on  the  other  hand,  the  electric  drive  forms  an 
integral  part  of  the  design,  as  it  should,  and  a  great  variety 
of  electrical  machines — washers,  wringers,  refrigerators, 
dish-washers,  Ac. — has  been  on  the  market  for  years  ;  we 
give  elsewhere  in  this  issue  a  number  of  examples  of  such 
apparatus,  and  wish  to  emphasise  the  fact  that  they  are  in 
no  sense  "  novelties,"  but  are  firmly  established  in  domestic 
use.  There  is  an  immense  field  for  development  in  this 
business,  and  it  will  be  seen  at  once  that  the  great  bulk  of 
the  demand  would  fall  in  daylight  hours,  entailing  no 
addition  to  the  capacity  of  the  existing  generating  plant 
and  mains,  while  the  demand  would  have  a  high  diversity 
factor  and  would  greatly  improve  the  load  factor  of  the 
power  station.  Moreover,  in  this  field  our  gas  friends  are 
unable  to  comjiete  \vith  us. 

Now  is  the  time  for  British  manufacturers  to  "get  busy" 
with  this  proposition.  "We  may  have  to  depend  on  American 
imports  for  a  time— the  import  restrictions  have  been  largely 
removed — but,  as  in  the  case  of  electric  tramway  equipment 
years  ago.  we  sball  soon  be  able  to  supply  our  own  require- 
ments, and  to  develop  an  export  trade  in  addition. 

Turning  to  the  heating  and  cooking  question,  which  is 
already  the  subject  of  keen  enterprise  and  admirable  manu- 
facturing aljility  in  this  country,  we  may  draw  attention  to 
a  significant  movement  on  the  part  of  our  rivals  the  gas 
englTieers.  A  big  combine  has  been  registered,  under  the 
title  "  Radiation,"  Ltd.,  with  a  capital  of  £2,750,000,  to 
purchase  the  businesses  of  the  Wright,  Richmond,  and  Davis 
gas  stove  makers,  and  others ;  obviously  we  may  expect, 
therefore,  the  standardisation  and  cheapening  of  gas  cooking 
and  heating  appliances,  and  increased  rigour  of  competition 
with  electrical  apparatus.  According  to  The  Times,  the 
directors  state  that  such  a  union  of  interests  is  essential 
in  view  of  the  unexampled  difficulties  of  manufacture 
under  present  conditions,  the  substantial  economies  that 
will  be  effected  by  eliminating  competitive  expenditure, 
the  avoidance  of  duplication,  and  the  benefit  of  mass 
])roduction  and  standardisation.  All  these  considerations 
ajiply.  with  even  greater  force,  to  the  manufacture  of 
electrical  heating  and  cooking  apparatus,  which  at  present 
is  in  its  youth  and  is  carried  on  upon  a  relatively  small 
scale  by  individual  firms.  In  these  pages  we  have  repeatedly 
urged  the  standardisation  of  electrical  cojking  and  heating 
apparatus,  so  far  os  il  is  piartirahlc — for  the  course  of 
evolution  must  not  be  hindered  by  an  excess  of  standard- 
isation :  the  construction  of  heating  elements,  for  example, 
is  constiiutly  being  improved,  and  the  elements  themselves 
cannot  be  standardised,  but  there  is  no  such  objection  to  the 
fixing  of  standard  sizes  of  elements,  shape  and  distance 
apart   of    terminals,   ic,    to   enable   the   householder    to 

*  Electrical  Review.  March  11th  1910.  p.  :-!S4. 


replace  elements  without  trouble  or  difficulty.  In  view  of  the 
new  giis  combine,  we  suggest  a  further  step — the  formation 
of  an  ;is.sociation,  if  not  a  combine,  of  cooking  and  heating 
appjiratus  makere,  to  co-operate  in  producing  tlie  most 
efficient  electrical  apparatus  on  the  most  economical  lines 
of  production,  in  order  to  bring  down  the  cost  of  the  e(iuip- 
ment  to  the  lowest  possible  amount.  Further,  we  think 
the  coming  autumn  would  be  a  most  favourable  time  for 
the  holding  of  an  Exhibition  in  London  devoted  wholly  to 
the  actual  demonstration  of  such  apparatus,  together  with 
any  other  electrical  labour  and  fuel-saving  devices  that  can 
be  brought  together.  The  Coal  Controller  has  announced 
the  necessity  of  continuing  the  rationing  of  coal,  gas,  and 
electricity,  and  there  is  no  doubt  that  by  the  adoption  of 
electrical  methods  not  only  will  the  householder  be  assisted 
in  keeping  within  the  ration,  but  also  the  total  (|uantity  of 
fuel  consumed  will  be  diminished.  Steps  should  be  taken 
publicly  to  demonstrate  the  fact  last  mentioned. 

We  have  no  doubt  that  the  Electrical  Development  Asso- 
ciation will  cordially  support  all  efforts  of  this  nature  ;  but 
"  Eda"  is  as  yet  youthful  and  unorganised,  and  her  present 
capacity  for  work  is  doubtless  limited.  We  therefore  urge 
the  manufacturers  and  sellers  of  domestic  electrical  appa- 
ratus themselves  to  get  a  move  on,  for  the  matter  is  very 
urofent. 


Under     this     title     there     recently 
Business  j    •       n-  /    ir 

.  ..  appeared   in    II  ni/s    awl  Means    a  most 

interesting  article  on  the  very  prevalent 

slackness  of  to-day.     This  slackness  is  by  no  means  confined 

to  the  wicked  Trade  Unionist,  and  is  not  exclusively  the 

result  of  the  malign  activities  of  Labour  agitators.     It  may 

be   found   amongst   "  respectable  suburbanites  and   proud 

adherents  of  the  worst  forms  of  Toryism  and  media'valism," 

such  as  draughtsmen,  city  clerks,  and  typists — and  even  in 

the   Post   Office.      Before   the   war,    we   are   reminded,   a 

20-year-old   typist   of    real   efficiency   was   paid    27s.    lid. 

a- week  ;  to-day,  without  the  efficiency,  she  receives  £2  lOs. 

( >^•erhead  charges  have  increased  as  well  :  her  desk,  chair, 

and  cabinet  are  worth  £20,  instead  of  £5,  and  her  machine, 

which  cost  £21  new,  is  now  worth  £.")0  second-hand.     On 

the  top  of  all  this,  she  gives  half  the  pre-war  output  of 

letters,   and   encumbers    the    telephone    with    her    social 

engagements.    As  our  contemporary  summarises  it  :  "Trade 

is,  after  all,  a  mere  matter  of  exchange,  and  it  is  a  little 

hard  to  sec  how  the  account  is  likely  to  work  out  when  a 

young  woman   gives   in  exchange  for    silk   stockings  and 

everything  else  to  match,  with  a  bowl  of  flowers  thrown  in, 

a  matter  of  ten  or  a  dozen  badly-done  letters  in  the  course 

of  a  day.     Such  a  bargain  is  entirely  fictitious,  and   has  in 

it  the  seeds  of  disaster  somewhere." 

All  of  this  is  very  true,  and  we  are  glad  to  read  it ;  but 
why  end  with  the  typist  ?  Those  of  us  who  are  honest  are 
bound  to  admit  that  it  goes  against  the  grain  to  do  a  good 
day's  work  ourselves.  Although  we  would  deny  it  were 
another  to  say  it,  we  have  not  our  old  keenness ;  it  is  a 
labour  to  carry  on  from  day  to  day,  even  from  hour  to  hour, 
with  the  routine  of  life.  We  say  »Te  are  contending  with 
greater  difficulties — shortage  of  material,  labour  troubles, 
uncertainty  as  to  what  the  next  week  will  bring  forth  or 
what  fresh  folly  the  (rovernment  will  commit.  Difficulties 
do  exist,  but  many  of  them  we  ourselves  can  overcome  ; 
most  of  them  are  caused  only  by  other  people  being  as  slack 
as  we  are  ourselves.  There  is  a  complete  absence  of  well- 
directed  endeavour,  and  the  result  is  nerveless  invertebrate 
dilly-dallying.  Business  is  allowed  to  trickle  through  our 
works,  and  an  effort  to  hurry  delivery  from  contractore 
only  produces,  like  the  typist,  "  ten  or  a  dozen  badly  done 
letters  "  of  excuse. 

We  are  at  an  impasse.  It  is  useless  to  blame  the  com- 
munity, because  it  is  individual  efl'ort  that  is  lacking.  It 
is  useless  to  blame  the  individual,  for  each  is  as  bad  as  the 
other.  It  seems  to  be  high  time  for  the  whole  world  to 
have  a  cold  bath. 
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DOMESTIC     ELECTRICAL    APPLIANCES. 


In  our  leading  article  to-day  we  draw  attention  to  the 
importance  of  developing  the  demand  for  electricity  in  the 
household,  and  the  unique  opportunity  afforded  by  the 
present  conditions  for  extending  the  scope  of  its  appli- 
cations to  labour-saving  apparatus  in  this  country.  To 
point  our  remarks,  we  have  thought  it  well  to  bring 
together  a  number  of  such  devices  which  are  in  use  in  the 
United  States,  by  way  of  illustration  and  to  indicate  the 
variety  and  degree  of  development  to  which  they  have 
attained  in  that  country,  where  this  branch  of  the  industry 
has  been  cultivated  for  many  years.  For  the  examples 
given  below,  we  are  indebted  to  the  Elecfrical  World,  and 
the  EkftrkaJ  Eeriew  of  Chicago.  We  give  a  selection 
only,  from  numerous  types  : — 

Clothes-Washing  Machines. 

Fig.  1  shows  an  electric  washiiif!:  machine  for  use  in  residences. 
&c.,  with  an  automatic  safety  stop  on  the  power  wringer  by  means 
of  which,  if  clothes  wind  around  the  rubber  rolls  or  if  the  operator 
should  catch  her  fingers   between   the  rolls,  the  wringer  is  auto- 


FiG.  1. — Foolproof 
Electric  Washer. 


Fig.  2.— Noiseless  Machine 
WITH  Safety  Features. 


matically  disconnected  from  the  driving  motor.  The  machine  is 
practically  "  foolproof,"  and  thus  all  danger  as  far  as  operation  is 
concerned  is  completely  eliminated.  The  tub  is  driven  by  means 
of  a  belt  operating  two  revolving  gears,  which  pull  the  washing 
tub  forward  and  backward,  creating  oscillating  motion.  It  is 
driven  by  a  s-H.P.    motor  which  may  be  fed  from  any  lighting 


tion,  an  electric  switch  is  provided  on  the  washer  for  stopping  the 
entire  machine  when  desired. 

The  tub  made  for  this  electrical  washing  machine,  which  is  built 
of  copper,  polished  on  the  outside  and  tinned  on  the  inside,  moves 
on  central  bearings,  and  is  so  designed  that  the  oscillation  of  the 
tub  forces  the  hot  suds  through  the  garments.  The  machine  is 
driven  by  a  motor  rated  at  1  H.P. 

Fig.  3  represents  a  platform  washer  which  has  a  peg-type  dasher. 
It  not  only  does  the  washing,  but  takes  care  of  rinsing,  wringing 
and  draining  as  well,  without  the  necessity  of  lifting  the  tubs 
either  during  the  washing  or  after  it  is  finished.  The  sliding 
wringer  attachment  and  the  drain  from  the  tub  make  this  heavy 
labour  unnecessary. 

The  sliding-wringer  feature  makes  it  possible  to  operate  the 
wringer  in  either  direction  from  any  place  on  the  bench.  Double 
control  gives  the  user  convenient  speed  and  safety  in  operation. 
The  hand  lever  placed  conveniently  at  the  top  of  the  side  frame 
enables  the  operator  to  start,  stop  or  reverse  the  wringer  by  hand 
alone.     A   foot   attachment   is   also   provided   which   permits  the 


Fig.  3.—''  Platform  "   Washer. 


operator  to  use  both  hands  in  rinsing  the  clothes  and  in  feeding  the 
wringer,  starting  and  stopping  the  wringer  at  will  by  application 
of  slight  pressure  on  the  foot  treadle. 

Fig.  4  shows  an  electric  washing  machine  which  has  an  inverted 
cone-shaped  device  projecting  below  the  usual  "dolly"  agitator  in 
the  centre  of  the  tub.  Through  its  use  the  clothes  are  kept  from 
collecting  in  a  heap  in  the  centre  of  the  washer,  and  are  forced  into 
a  wide  circle  and  a  greater  volume  of  water,  the  slant  of  the  cone 
causing  the  water  to  be  greatly  agitated.  In  this  way  hot  soapsuds 
are  forced  through  the  clothes. 

With  the  exception  of  the  tub,  made  of  Southern  cypress,  the 
entire  machine,  including  the  double  folding  platform  for  two 
extra  tubs,  is  constructed  of   metal.     All  the  machinery  and  gear 
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Fig.  4. — Washer  with  Internal  Cone. 


Fig.  5. — Washer  with  Tilting  Tub. 


Fig.  6. — Vacuum-type  Washer. 


circuit.    The  cost  6f  operating  the  motor  is  from  1  cent  to  1 J  cents 
an  hour,  according  to  the  price  of  energy. 

Fig.  2  shows  an  electric  washing  machine  over  which  the 
operator  has  absolute  control  at  all  times  ;  the  wringer  can  be 
stopped,  started,  or  reversed  at  will,  and  is  provided  with  a  safety 
relief  for  use  in  case  of  emergency.  The  washer  can  also  be  started 
or  stopped,  as  desired,  while  the  wringer  is  in  operation.     In  addi- 


are  enclosed  and  out  of  the  way.  Attached  to  the  transmission 
gears  is  a  small  poUey,  which  may  be  used  to  run  an  ironing 
machine  or  other  labour-lightening  devices.  A  lever,  conveniently 
located,  controls  the  operation  of  the  washer,  another  feature  of 
which  is  the  three-position,  tilting,  ball-bearing  wringer  having 
tension  springs  to  adjust  the  rolls  for  thick  and  thin  clothes  and  a 
positive  safety  release  which  unlocks  the  top  roll  when  lifted, 
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The  viiriely  of  niotious  i)rovide<l  lor  in  tlitse  \v;ifihers  is  well 
illustrate<1  in  fig.  n,  which  speaks  for  itseff :  this  machine  has  a 
tiltinir  tnh.  which  is  claimed  to  save  nimli  time  and  to  drain  itself 
rapiilly  ami  completely. 

The  frame  and  foldini;  Ijench  are  of  rust-proof  galvanised  steel  ; 
the  wringer  swinjrs  to  fmir  jiositions,  and  has  reversible  rolls  ;  cnt 
vrears  are  used,  and  the  drive  is  by  lielt  from  the  motor. 

Fijr.  t>  is  a  totally  different  tyiw,  in  which  the  tub  forms  thi- 
Ixuly  of  the  machine,  the  l-H.P.  motor  beius:  fixed  lielowit.  The 
frears  are  cut,  the  wriiiper  is  revei'sihle  and  has  three  positions,  ami 
the  wiisher  is  of  the  so-called  "  vacuum  "  type — i.e.,  with  a  conical 
pluutrer. 

A  totally  different  type  again  apiiears  in  fi;r.  7,  which  shows  a 
combined  clothes  washer  and  drier.  Two  separatt^  machines  -  a 
washinff  cylinder  and  a  centrifujral  extractor — are  mounted  on 
one  fnime  ;  the  frame  is  made  of  steel  throughout,  while  the  two 
tanks  arc  of  vitrtious  porcelain.  In  one  of  the  tanks  the  wa-ihing 
cylinder,  of  perforate<l  brass,  revolves  at  a  speed  of  ,S.5  U.P.M.,  and 
in  the  other  tank  the  extractor  operates  at  I..iOO  K.P.M.,  which 
removes  the  water  from  the  clothes  in  from  three  to  five  minutes 
and  leaves  them  just  dam)>  enough  for  ironing.  A  ball-bearing 
motor  is  used,  and  the  frictioh-drivc  mechanism  is  said  to  prevent 
shock  to  the  driving  parts  and  to  prolong  the  life  of  the  motor. 
This  machine  can  be  used  for  washing  and  drying  separately,  or 
both  at  the  same  time. 

It  is  suitable  for  large  families,  small  hot«ls,  hospitals,  kc. 


Fig.  7. — CojiBixED  Wa.sher  and  Drier. 


Lastly,  in  fig.  8  we  have  the  "locomotive"  type  of  washer,  a 
new  device,  in  which  the  washing  is  effected  by  causing  the  tub  to 
reciprocate  on  a  horizontal-  runway  forcing  the  water  through  the 
fabric  of  the  clothes  :  there  ajre  no  rnoving  parts  inside  the  tub, 
which    makes   liO    strokes  a' minute.     The   tub  is  of  copper  or 


-Locomotive  Washer. 


galvanised  iron,  and  is  kept  hot  by  a  burner  beneath- it.     A  swing- 
ing wringer  with  a  safety  atteichment  is  provided. 

IRONEKS. 

Fig.  9  represents  an  ironing  machine,  which  can  do  a  big  family 
ironing  in  one  hour,  costing  only  3  cents  an  hour  for  energy,  and 
doing  the  work  far  better  than  by  hand. 

Fig.  10  shows  an  electrically  heated  and  driven  ironing  machine -r 
the  motor  is  fixed  underneath,  where  it-is  quite  out  of-the  way  and 
where  the  belt  is  in  no  danger  of  getting  entangled  with  clothes. 
Pilot  lights  next  to  the  three-heat  snap  switches  controlling  the 
heating  units  afford  a  complete  indication  of  the  amount-of  beat 
bein;  used.  In  thf  smaller  sizes  of  thsse  irou^rs  there  is  only  one 
heating  unit,  but   m   the   42  to  54-in.  sizes   there  are  two.  one  for 


each  half  of  the  ironing  shp<>.  This  divided  heating  element 
feature  makes  for  economy  in  ironing  small  pieces,  s^nce  only  one 
side  of  the  ironing  machiirf-  nee  1  be  used, 

Dl.sinVA.SHKIts. 

Mivchincs  lor  w.oshing  dishes  arc.  perhaps,  too  expensive  and 
clal)oratc  for  household  use.  though  there  is  probably  no  domestic 
duty  which  lH'ai"s  so  heavily  upon  the  uniu-isistod  housewife  as 
■'  washing-up,"  and  the  inventor  of  a  cheap  and  suitable  device  to 
lighten  this  labour  would  be  hailed  sis  blessed  by  countle'ss  British 
matrons,  the  victims  of  domestic  ilrudgery.  Hut  hotels  and 
restaurants  rccjuire  such  machines.  In  one  type,  with  a  capaiuty 
of  about  12,000  plates  jier  hour,  the  dishes  arc  fed  into  one  end  of 
the  machine,  travel  on  a  belt  conveyor,  sprayed  from  above  and 


FlK.    '.I.  — EhKUTKlC   iHONIMi    M.VCHINK. 

Iiclow  by  washing  !Hid  rinsing  watei'.  and  come  out  cleaned  at  the 
other  end. 

A  2-n.P.  motor  is  directly  connected  to  the  driving  shafts  of  two 
centrifugal  pumps,  which  elevate  the  wsishing  and  the  rinsing 
water  to  the  sprays  from  two  cast-iron  tanks  below  the  dish  con- 
veyor. The  machine  is  said  to  be  easily  operated,  since  the  water 
is  renewed  automatically,  the  operator's  duties  consisting  of 
feeding  and  unloading  the  dishes. 

No  baskets  are  used  for  the  dishes,  these  being  placed  directly 
on  the  conveyor,  but  mesh-wire'  baskets  are  used    for  washing 


Fli:.  10.— KuKCTlilcAl.l.Y-IlKATEIi    lUnMSi:    MACHINE. 

silverware.  Removable  doors  cuclo.se  tlic  entire  mechanism,  glass 
windows  Ijeing  )>rovided  in  front  so  that  the  oiKration  of  the 
machine  may  be  observed  by  the  attendant.  Beneath  the  con- 
veying belt  are  placed  perforated  screens  which  catch  all  particles 
of  food  washed  from  the  dishes.  Another  and  finer  screen  is 
placed  over  the  pump  channel  to  prevent  food-stuff.s  from  being 
dr.^wn  into  the  ]iumps  and  sprayed  hack  on  the  dishes. 

Many  types  of  machines  for  this  purpose  are  sold  in  the  United 
Stntes.  with  capacities  from  S.OOO  to  15.000  dishes  per  hour.     One 


Fig.  11. — Electkii    iliLK-Boirr.L  W'a.  Hv.t;. 

which  deals  with  .5,000,  dishes  per  hour  occupies  a  floor  spare  (apart 
from  the  receiving  and  dryinsr  tables^. of  only  2  ft.  x  3  It.  :  -the 
dishes,  4:c.,  are  placed  in  baskets,  which  are  rotated  by  a  J-H.P. 
motor.  For  washing  milk  bottles  in  dairies  an  electrically- 
driven  bottle  washer  is  made,  as  illustrated  in  fig.  11  ;  this  machine 
is  momiled  so  that  the  brush  rotates  over  a  tub  of  water.  The 
bottles  are  filled  d,bout  half  tidi  of  water  and  forced  overithe  brush 
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which  rotates  at  a  hi^rh  speed,  oominjr  in  cout;ict  with  all  parts  of 
the  bottle's  interior  and  cleaning  it  thoroug^hly. 

The  motor  used  to  rotate  the  brush  is  of  i-H.P.  rating,  and  is 
equipped  with  an  iron  shield  to  protect  the  windiugs  from  moLsture. 
Connection  may  be  made  with  any  lamp  socket. 

Peeltnr  Machines. 
JIa*;hines  for  peeling  potatoes,  i:c.,  are  not  uncommon  in  thig 
country,  but  we  know  of  no  pattern  designed  expressly  for  electri^ 
driving.     We  illustrate  in  fig.  12  an  American  type  which  operat^ 


PRE-WAR     AND     PRESENT     PRICES     OF 
ELECTRICAL    ENERGY. 


Fig.  12. — Vegetabi.k 
Peeling  Machine. 


13. — IcELESs  Electric 
Repriwebator. 


on  the  cylinder  and  disk  principle,  both  parts  being  concrete-lined 
by  a  special  process.  A  stream  of  running  water  washes  the  vege- 
tables clean  during  the  peeling  operation.  The  machine  is  equipped 
with  an  electrically-operated  controlling  instrument,  which  maybe 
set  so  that  the  peeler  will  be  operated  only  so  long  as  is  necessary 
to  peel  the  vegetables  it  contains.  The  motor  is  fitted  vdth  a  raw- 
hide pinion,  making  the  machine  noiseless,  and  ball  bearuigs.  All 
the  lubricating  devices  are  centred  at  one  poinf,  and  the  entire 
mechanism  is  enclosed  and  shielded  to  climiiiati-  any  possibility  of 
accident  to  the  operator. 

IRekkigeratobs. 

Of  all  domestic  loads  tiiat  the  electrical  engineer  welcomes,  there 
is  hardly  any  more  desirable  than  refrigeration.  "  Icelesa  refrige- 
rators'' are  made  by  various  U.S.  firms,  and  one  pattern  is  illustrated 
in  fig.  13  :  this  machine  is  of  household  size,  self-contained,  and 
automatically  operated,  and  in  addition  to  maintaining  food  at  the 
proper  temperjiture,  it  can  make  150  small  ice  cutes  for  table  use 
and  special  purposes. 

A  brine  tank  in  the  upper  left-hand  portion  of  the  refrigerator  is 
maintained  at  a  temperature  of  approximately  15'  F.,  and  this 
promotes  a  ra|iid  circulation  and  cooling  of  the  air  in  the  food 
compartments.  The  tank  absorbs  heat  from  the  air,  and  in 
turn  the  expansion  coils  in  the  tank  absorb  the  heat  from  the 
brine.  Refrigeration  is  effected  by  sulphur  dioxide,  which  is 
readily  liquefied  at  room  temperature  and  at  low  pressure.  The 
liquid  sulphur  dioxide  is  evaporated  in  the  expansion  coils  and  is 
then  sucked  down  by  a  pimip  into  a  condenser,  where  it  is  liquefied, 
and  the  process  is  repeated.  The  pump  is  driven  by  a  j-H.P.  electric 
motor.  The  temperature  of  the  cabinet  is  maintained  constant  by 
an  automatic  controller,  which  starts  the  motor  when  the  air 
temperature  rises  above  normal  and  stojjs  it  when  the  temperature 
goes  below  normal. 

Another  type  of  refrigerator  uses  ethyl  chloride  insteatl  of 
sulphur  dioxide. 

We  have  made  no  reference  to  electric  cooking  and 
heating  apparatus  or  suction  cleaners,  because  these  are  already 
familiar  to  British  readers  ;  we  believe  we  are  right  in 
saying  that  of  all  such  devices  there  is  none  which  is  more 
eagerly  adopted  by  the  housewife  than  the  electric  iron — 
when  once  it  has  beea  properly  introduced  to  her  notice — 
and  many  an  elaborate  electrical  outfit  traces  its  initiation 
to  a  trial  civen  to  an  electric  iron.  It  is  really  wortli  while 
to  (/Ive  an  iron  to  every  likely  consumer.  Another  invalu- 
able aid  to  the  matron  is  the  electrical  sewing  machine,  of 
which  examples  have  been  illustrated  in  our  columns.  But 
space  forbids  further  development  of  this  subject,  and  we 
conclude  by  pointing  out  that  our  selection  of  items  is  far 
from  exhausting  the  list  of  domestic  electric  appliances ; 
there  is  hardly  any  household  duty  which  cannot  be  lightened 
by  the  aid  of  electricity. 


Birmingham. — New  Plant. — Orders  have  been  placed 

for  two  15.0(iO-KW.  alternators  and  two  sets  of  condensing  plant 
for  use  at  the  Nechells,  the  total  outlay  incurred  by  the  contracts, 
which  have  gone  to  Rugby  and  (Tlasgow,  being  £200,000.     Formal 
proval  by  the  Ministry  of  iMunitions  has  to  be  obtained. 


As  mentioned  in  our  last  issue,  we  have  issued  a  table  of 
"  Pre- War  and  Post- War  I'rices  Charged  for  Electrical 
Energy  by  240  British  Electricity  Supply  Undertakings," 
showing  the  various  tariffs  in  force  in  the  spring  of  1'.I14 
and  19r.t,  and  the  cost  of  coal  at  those  periods.  In 
previous  years  we  have  published  more  condensed  lists  of  a 
similar  nature  ;  but  having  been  invited  by  the  Incorporated 
Municipal  Electrical  .Association  to  repeat  the  inquiry,  with 
some  additions,  we  have  found  it  necessary  to  embody  the 
data  in  a  separate  sheet,  which  will,  we  believe,  be  found 
much  more  convenient  for  reference  than  our  columns. 
The  table  does  not  profess  to  be  exhaustive ;  the  smaller 
undertakings  have  not  been  included,  and  returns  have  not 
come  to  hand  in  time  from  some  of  the  larger  ones  ;  but  as 
tlie  main  purpose  of  the  table  is  rather  to  indicate  the 
trend  of  tariff  revision  than  to  state  the  jirices  charged  by 
each  individual  undertaking,  we  have  not  thought  it 
necessary  to  wait  for  the  last  I'eturns  to  come  in.  We  hope 
that  the  data  will  prove  useful  to  station  managers,  elec- 
tricity committees,  and  supply  companies  generally. 

Before  commenting  on  the  changes,  let  us  congratulate 
the  Aberdare  I'rban  District  Council  and  its  engineer,  ilr. 
A.  .1.  Abraham,  on  the  unique  position  of  its  undertaking : 
no  change  has  been  made  in  the  tariffs  for  any  supply,  and 
the  tramway  fares  have  actually  been  reduced  I  This 
happy  result  is  due  to  the  fact  that  no  coal  is  used  ;  the 
station  depends  entirely  upon  the  destruction  of  refuse  for 
the  generation  of  electricity.  The  ue.xt  best  record  appears 
to  be  that  of  Runcorn  and  Widnes,  supplied  by  the  Mersey 
Power  Co.,  Ltd.  (Mr.  (i.  \V.  Malcolm,  engineer  and 
manager)  ;  but  here  95  per  cent,  of  the  output  is  sold 
under  contract  with  the  benefit  of  a  coal  clause.  The 
North  Wales  Power  and  Traction  Co.  (water-power)  has  also 
maintained  its  average  price — for  power  only — unchanged, 
though  an  addition  of  G  per  cent,  has  been  authorised  to 
cover  the  increased  cost  of  labour. 

The  causes  which  have  led  to  the  general  rise  in  price  of 
electricity  are,  of  course,  only  too  familiar  to  most  of  our 
readers,  and  we  will  merely  put  on  record  that  they  are 
(1)  increased  cost  of  fuel,  (2)  increased  cost  of  labour, 
(3)  increased  cost  of  materials,  and  (4)  increased  cost  of 
management.  Roughly  speaking,  coal  and  oil  have  gone 
up  by  100  per  cent.  :  in  some  cases  the  ratio  is  far  greater, 
in  others  somewhat  less — a  strict  comparison  is  not  possible 
with  the  data  available,  because  many  stations  which  used 
smudge  or  slack  in  r,H4  are  using  nuts  or  anthracite  in 
1919,  or  rice  irrsa.  There  is  general  agreement  that  the 
quality  of  the  coal,  of  the  same  class,  is  far  lower  than  five 
years  ago,  the  ash  content  having  increased  from  10  per 
cent,  to  2.')  or  35  per  cent.  Where  crude  oil  was  used 
e.xclusively  in  1914,  tar  oil  or  a  mixture  of  oils  is  used  in 
some  cases  in  1919,  again  rendering  comparisons  mis- 
leading. 

With  regard  to  labour,  the  average  increase  in  wages 
appears  to  have  been  about  120  or  125  per  cent.,  and  the 
same  applies  to  the  cost  of  materials.  The  cost  of  manage- 
ment has  not  increased  at  anything  like  the  same  ratio, 
though  we  know  of  no  reason  why  the  brains  of  an  under- 
taking should  always  be  the  last  to  receive  adequate  remu- 
neration :  the  management  factor,  however,  is  a  small 
percentage  of  the  cost  of  production. 

Other  expenses  which  have  contributed  to  the  ad\  ance  in 
price  are  such  as  rates  and  taxes,  increased  repair  costs  due 
to  overloading  and  overworking  plant,  and  allowances  to 
men  on  military  ser\ice. 

In  the  past  the  cost  of  a  kilowatt-hour  has  been  made  up 
of  capital  charges  approximating  to  50  per  cent.,  with  coal, 
labour.  &c.,  making  up  the  other  moiety.  Now,  the  only 
items  in  the  cost  of  production  which  have  remained 
stationary  during  the  war — apart  from  the  small  item  of 
rent — are  the  interest  and  sinking  fund  payments  in  respect 
of  capital  expended  before  the  war  ;  the  bulk  of  the  capital 
charges.  .Vearly  all  other  costs  have  advanced  at  least  100 
per  cent.  It  will  be  seen  at  once  that  the  effect  of  the  change 
in  conditions  has  been  to  reduce  the  relative  importance  of 
the  capital  charges,  and,  in  fact,  the  cost  of  electrical  energy 
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has  increased,  ireiierally  sjjeaking,  by  only  50  per  cent. 
The  price  of  gas,  however,  has  doubled.  Consequently,  so 
far  as  pre-war  installed  plant  and  mains  are  concerned,  the 
pxtsitiou  of  electricity  supply  undertakere  has  been  relatively 
very  much  improved,  although  the  actual  price  is  higher 
than  before  the  war.  There  is,  indeed,  no  ground  for 
reference  to  the  "  high  price  "  of  electricity  nowadays  ;  the 
value  of  money  liiis  fallen  50  per  cent,  or  so,  and  if  we 
divide  all  prices  and  costs  by  2,  we  shall  in  effect  restore 
pre-war  \alues,  when  the  fact  will  emerge  that  in  reality, 
compared  with  commodities  if  not  with  currency,  electrical 
energy  has  decreased  in  price  by  2.!)  per  cent. 

These  tigiires  are,  of  course,  but  rough  approximations, 
but  they  may  seive  to  correct  erroneous  impressions  on  this 
subject.  The  unfortunate  feature  of  the  matter  is  that 
the  same  cannot  be  said  of  conditions  abroad,  except  in  the 
case  of  European  nations  :  hence,  while  we  are  not  greatly 
prejudiced  by  the  change  in  the  value  of  currency  within 
our  borders,  we  are  handicapped  in  competition  with  manu- 
facturing nations  which  have  not  suffered  a  like  change. 
So  far  as  electrical  energy  is  employed  for  the  production 
of  goods  for  export,  its  present  "  high  price "  places  our 
industries  at  a  disadvantage. 

In  scanning  the  table,  it  will  at  once  be  noticed  that  to 
determine  the  actual  percentage  increase  in  price  with  any 
close  approximation  to  the  truth  is  practically  impossible  ; 
maximum  demand  tariffs  and  sliding  scales  can  only  be 
compared  on  the  basis  of  Che  average  prices  received,  which 
are  not  known.  (Jnly  flat  rates  can  be  directly  compared, 
and  it  is  on  this  basis  that  we  put  the  general  increase  for 
lighting  supply  at  about  .")0  per  cent. 

We  have  not,  so  far,  alluded  to  the  change  in  the 
character  of  the  load  during  the  war  ;  but  it  must  be 
recognised  that  this  exerted  a  very  material  influence  on 
the  cost  and  selling  price.  The  demand  for  power  in 
industrial  districts — and  in  many  districts  which  became 
industrial  during,  and  because  of,  the  war — increased 
enormously,  to  the  great  advantage  of  the  load  factor  and 
output.  The  cooking  load  also  developed,  and  the  demand 
for  heating  apparatus  greatly  exceeded  the  supply  ;  these 
loads  also  benefited  the  load  factor  and  output.  The  policy 
adopted  with  regard  to  the  prices  charged  for  loads  other 
than  lighting  varied  widely  in  different  places.  Some 
managers  simply  added  a  fixed  percentage  to  the  accounts 
regardless  of  the  nature  of  the  load,  and  without  altering 
the  existing  tariff  ;  others  added  different  percentages, 
according  to  the  class  of  demand,  whilst  others  devised 
entirely  new  tariffs.  Hence  it  is  difficult  to  institute 
comparisons  or  to  draw  general  conclusions  from  the 
data.  But  one  thing  made  itself  markedly  and  painfully 
evident— that  an  extraordinary  variety  of  systems  of 
charging  is  in  use  by  our  electricity  supply  undertakings, 
and  sometimes  even  by  a  single  undertaking. 

Of  course,  it  is  all  due  to  the  peculiarities  of  the  supply 
industry  -  the  lack  of  storage,  the  dependence  upon  load 
factor,  and  the  heavy  capital  charges — and  we  do  not 
impute  blame  to  station  managers  on  this  score  ;  it  is 
somewhat  strange,  however,  that  out  of  the  welter  of  sliding 
scales,  maximum-demand  systems,  rateable- value  tariff's,  Ac, 
no  one  or  two  systems  have  proved  themselves  pre-eminently 
adapted  to  the  circumstances  to  the  exclusion  of  others. 
It  would  be  interesting  to  analyse  the  tariff  systems 
embodied  in  the  table,  but  this  must  be  left  to  anothei' 
occasion. 

f  To  be  conchided. ) 
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Blackburn. — L.G.B.   Inquiry. — A  L.G.B.   inquiry  has 

been  held  into  the  application  of  the  Corporation  to  borrow 
£250.000  for  the  erection  of  a  new  generating  station  at  Whitebirk. 
The  town  clerk  said  the  suggested  new  site  at  Whitebirk  consisted 
of  B4  acres,  on  a  lease  of  999  years  at  a  yearly  rental  of  £480,  with 
option  of  purchase  at  any  time  within  the  first  10  years.  There 
were  good  transport  facilities  by  railway  and  canal.  Electrical 
reorganisation  was  at  the  root  of  the  scheme  which  had  been  drawn 
Up  with  the  approval  and  sanction  of  the  B.  of  T.  There  was  no 
big  electricity  station  in  the  district,  and  no  possibility  of  Black- 
burn being  supplied  from  any  other  source.  The  Corporation  had 
applications  for  over  6,000  KW.  for  power  purposes,  the  great  bulk 
of  which  could  not  be  touched  at  present. 


Although  standards  are  the  foundation  upon  which 
all  efficiency  work  restSj  yet  the  in:portance  of  care- 
fully allocated  and  kept  costs  cannot  be  accented 
too  much  as  they  constitute  the  pulse  or  indication 
of  what  is  happeniuLC.  and  niiyht  very  well  be  called 
control  accounts,  as  it  is  only  throuyii  these  that 
a  business  can  be  efficiently  controlled. 

The  correct  allocation  of  costs  is  an  important 
factor,  and  wry  difficult  to  procure,  even  where 
there  is  a  skilled  cost  clerk  available,  for  so  much 
depends  on  the  general  oryanisation  of  the  industry 
concerned.  Cgsts  must  show  "  what  really  hap- 
pened," not  ■'  what  might  have  happened,"  and 
such  costs  well  kept,  show  up  every  little  ineffi- 
ciency, thus  enabling  the  efficiency  enguieer  to  locate 
and  prevent  a  recurrence  of  such. 

The  costs  of  production  should  be  kept  quite 
distinct  and  always  considered  separately,  as,  for 
instance,  the  condition  of  the  works  is  nothing  to 
do  with  the  cost  of  production,  and  any  large  sum 
spent  on  maintenance  must  not  be  allowed  to  creep 
into  the  production  costs,  as  this  charge  affects 
the  employer  as  a  property  owner  rather  than  as 
a  manufacturer,  and  if  brought  in,  confuses  the 
issue. 

In  careful  production  costing  there  is  a  bogey 
which  it  is  always  necessary  to  keep  out,  if  one  de- 
sires really  useful  results,  and  that  is  the  method 
of  allocating  proportionate  charges  such  as  stores, 
transport,  organisation,  management,  &c.,  by  aver- 
age or  percentages,  which  are  not  based  upon 
definite  information.  Unless  an  expenditure  sub- 
serves in  some  way  the  efficient  working  of  the 
machine  or  operation  to  which  it  is  allocated,  it  is 
either  incorrect  allocation  or  wasted  expenditure. 
Overhead  charges  on  unempfoyed  space  and  ma- 
chinery show  a  condition  which  should  not  exist, 
and  should-  therefore  be  shown  separately  as  a  mea- 
sure of  works  inefficiency.  This  can  be  carried 
further,  and  the  following  could  be  considered  as 
waste  rates :  Shop  inefficiency,  measured  therefrom; 
idle  machines ;  spoiled  work ;  removals  and  rear- 
rangements of  plant,  &c. ;  loss  through  stoppage  by 
accidents,   &c.;   extra  payment  for  overtime. 

The  use  of  the  measure  of  inefficiency  must  act 
as  an  aid  to  efficiency,  as  it  directs  definite  attention 
to  things  which  if  submerged  in  the  general  mass 
of  costs,   would  often  escape   unnoticed. 

( )n  the  other  hand,  production  costs  should  in- 
clude a  direct  ratio  of  overcharges  carefully  com- 
puted as  follows  :  — 

I.nnd  aaul  building  Floor  area  (K-cupioil. 

r<)\<er    Hor.se  power  used. 

Light    Floor  area,  occupied. 

Heat     .- Floor  area  occupied. 

Stores  and  trans]x>rt  Bulk  and  length  of  time  handling. 

Organisation    Floor  area  or  proportion. 

Supervision    Bulk  and  len'gth  of  time  handling. 

'J"his  will  eliminate  the  averaging  microbe  from 
the  costs,  and  each  operation  will,  therefore,  bear 
a  correct  burden  instead  of  being  often  saddled  with 
a  heavy  burden  of  cost  which  tends  to  favour  the 
future  or  some  other  inefficient  operation. 

While  one  does  not  wish  to  get  in  any  charges 
v.hicli  should  not  be  made  or  are  inequitable,  all 
up-to-date  charges  must  be   brought  in  to  prevent 

carrying  forward,"  which  favours  present-day 
jiroduction  at  the  expense  of  the  future. 

It  is  only  the  accumulation  of  carefully  com- 
piled records  and  the  careful  analysis  of  same  that 
can  enable  those  responsible  to  set  up  accur.ite 
standards;  and  when  they  are  set  up  it  is  only  care- 
ful records  that  can  facilitate  their  useful  application. 
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THE    ELECTRICITY    SUPPLY    BILL. 


{Coniiimeil  from  pmje  GST.) 
In  view  of  the  exceptional  position  which  it  occupies  as  the 
most  important  public  body  next  to  Parliament,  and  the 
purchasing  authority  for  the  company-owned  electricity 
supply  undertakings  in  the  iletropolitan  area,  the  attitude 
of  the  London  County  Council  towards  the  Bill  is  of  special 
interest.  As  shown  below,  the  Parliamentary  Committee 
welcomes  its  introduction,  but  seeks  to  retain  to  the 
Council  its  power  to  sanction  loans,  and  to  ensure  that  the 
Council  shall  have  an  influential  voice,  even  if  it  does  not 
take  a  predominant  part,  in  the  future  of  electricity  supply 
in  London.  The  Committee's  recommendation  that 
"  special  orders "  should  require  the  approval  of  both 
Houses  of  Parliament  is  redundant,  for  this  is  already 
provided  for  in  the  Bill.  In  common  with  other  municipal 
authorities,  the  Committee  wishes  to  see  the  terms  of 
purchase  that  are  offered  to  companies  applied  to  local 
authorities  also,  and  objects  to  the  transfer  of  the  powers 
under  the  Bill  to  the  Transport  Ministry,  a  proposal  which 
seems  to  have  no  friends  outside  the  Government. 

The  Finance  Committee  of  the  Stepney  Borough  Council 
understands  that  in  transferring  a  public  undertaking  from 
one  public  body  to  another,  no  liability  other  than  that  out- 
standing at  the  date  of  transfer  ought  to  be  imposed  upon 
the  transferee,  and  also  sees  no  substance  in  the  fear 
expressed  by  some  municipalities  that  the  Bill  will  be  used 
to  establish  companies  to  take  over  municipal  undertakings  ; 
nevertheless,  it  endorses  recommendatious  of  the  Electricity 
Supply  Committee  dealing  with  these  points. 

London  Countv  Council. 
The  repoi-t  of  the  Parliaiuentary  Oonimtitee,  dated  May  'iOth, 
on  the  Electricity  (Supply)  BiU,  ret'eriing  to  past  action  by 
the  L.C.C.,  ixwnts  out  that  Acts  passed  in  iSOri  and  1910 
transferred  to  the  Council,  subject  to  certain  conditions,  the 
powers  of  purchase  previously  vested  in  the  sevei'al  borough 
councils,  .so  far  as  regards  the  uudertalciugs  of  most  of .  the 
London  electricity  supply  companies,  and  em|X)wered  the 
Council  to  purcha-se  the  tmdertakings  (or  paits  of  under- 
takings) 111  the  county  of  those  bulk  supi>ly  companies  which 
were  not  previously  purch;isable  by  a  local  authority.  I'he 
powers  of  purchase  may  be  exercised  in  19.31,  or  at  subsequent 
periods  of  ten  years.  The  special  powers  of  pui-ohase  pos- 
sessed by  the  City  Cori^iution  and  the  CamberweU  and 
Lambeth  Metropolitan  Borough  Councds  are  preseiTed  to 
those  authorities  until  19'27  or  1928  as  the  case  may  be. 

On  November  10th,  1911,  the  Council  decided  to  seek 
powers  in  1915  foi'  the  estafclishment  of  a  new  electricity 
undertaking  for  London  and  ceiTain  adjoining  districts.  The 
principal  feature  of  the  Bill  w^s  the  combination  of  pubhc 
ownership,  by  ineaus  of  a  new  authority  to  be  kuoTOi  as  the 
"London  Electricity  .\uthority,"  with  company  oi^eration.  It 
was  necessary  for  the  Council  to  pixx-eed  under  the  Borough 
Funds  Act,  1872,  but  the  necessary  majority  under  that  Act 
was  not  obtained  to  the  resolution  that  the  Council  should 
confirm  its  decision  to  promote  legislation,  and  the  proposal 
therefore  lapsed. 

The  Parlianientary  Committee  recommends:  "That  the 
Council  welcomes  the  introduction  of  the  Electricity  Supply 
Bill,  1919,  as  forming  a  basis  for  a  settlement  of  the  question 
of  the  supply  aud  distribution  of  electricity." 

At  the  present  time  the  Council  is  the  sole  authority  for 
sanctioning  loans  to  the  Metropolitan  borough  councils,  but 
there  is  an  appeal  to  the  Local  Government  Board.  The 
Finance  Committee  considers  that  this  position  should  be 
maintained,  and  the  Parliamentaxy  Committee  recom- 
mends : — 

"That  in  the  opinion  of  the  Council  Clause  21  of  the  BiU, 
relating  to  the  transfer  to  the  Electricity  Commissioners  of 
powers  with  resipect  to  the  sanctioning  of  borrowing  by  local" 
authorities  under  the  Electric  Lighting  Acts,  should  be 
amendrtl  so  as  to  enable  the  Council  and  other  sanctioning 
authorities  to  retain  their  powers,  but  to  require  that  in 
exercising  such  powers  they  shall  act-  in  consultation  with 
the   Electricity   Conunissioners." 

With  regard  to  the  District  Boards,  the  Committee  re- 
commends : — 

"  That  in  the  opinion  of  the  Council  m  cases  where  an 
elect<?d  public  authoritj'  or  authorities  within  the  area  of  a 
di.strict  electricity  board  agree  to  assume  financial  responsi- 
bility, the  representatives  of  such  authority  or  authorities 
should  consitute  a  majority  of  the  Board,  and  that  such 
authorities  shoidd  be  given  the  first  option  of  assuming  such 
re~sponsibility." 

"  That  in  the  opinion  of  the  Council,  the  Council  should 
have  representation  upon  anv  district  electricity  board  dealing 
with  London,  even  if  it  should  not  a.ssunie  any  financial 
respon.sibility  in  connection  with  such  board." 

"  That  in  the  opinion  of  the  Council  special  orttws  made 


bji  the  Electricity  Commissioners  under  Clause  5  of  the  Bdl 
creaung  oistricls  and  constitutmg  dis-trict  electricity  boards 
snouid  oe  reqmred  to  ue  approved  uy  both  Jlouses  ol  Par- 
liament ueloie  tiUey  can  become  operative." 

Keieirmg  to  lUe  acqaisition  of  existing  generating  stations 
and  eiectiiciiy  suppij-  undei'ta Kings,  uie  report  says  the 
provisions  ai-e  of  great  importance  to  local  authorities,  and 
ai.so  to  Uie  Councu  in  view  of  tne  possibility  of  GreeuwicU 
geueni.tiog  station  bemg  acquueu  by  a  district  Doard.  it 
will  be  seen  that  local  authonties  wdl  be  compensated  on 
the  basis  of  out.staiulmg  debt,  while  companies  wlU  be  com- 
ix?nsated  on  tue  basis  of  cost,  less  depreciation.  The  com- 
(Minsation  payable  to  local  autborities  may  be  increased  only 
it  a  .substantial  part  of  the  cost  has  been  defrayed  out  of 
revenue.  Most  of  the  ix>ndou  undertakmgs  have  apphed 
revenue  to  meet  the  cost  of  new  works,  but  the  amount 
relating  to  generating  stations  and  main  transmission  lines 
is  prooably  msignrficant.  On  the  other  hand,  a  verj-  con- 
siderable portion  of  the  capital  cost  has  been,  by  means  of 
the  sinking  fund,  paid  out  of  revenue,  but  this  provision  is 
cleaily  not  included.  The  object  of  excluding  tUe  value  of 
renewals  effected  out  of  revenue  is  not  clear,  as  the  local 
authorities  would  appear  to  be  entitled  to  some  consideration 
under  this  head  if  they  are  only  to  receive  the  equivalent 
of  the  outstanding  debt.  If  companies  are  to  have  the 
benefit  of  the  present  value  (cost  less  depreciation)  of  their 
plant,  it  is  difficult  to  justify  different  treatment  to  local 
authorities  as  regards  past  expenditure  on  renewals  and  re- 
placements. In  the  interests  of  the  consumej's  of  the  whole 
area-  it  is  of  course  desirable  that  the  district  board  should 
be  able  to  acquire  the  generating  stations  at  the  lowest  pos- 
sible cost,  but  the  consumers  and  rat^epayers  of  those  districts 
which  have  made  a  provision  out  of  revenue  in  excess  of 
actual  depreciation  are  entitled  to  some  benefit  from  then- 
past  contributions,  and  it  would  seem  reasonable  that  both 
undertakings  should  be  ti-eated  on  the  same  principle  as 
regiirds  the  assessment  of  ^he  compensation  payable.  The 
Conunittee  recommends : — 

That  in  the  opinion  of  the  CoupcO,  the  standard 'price  to 
be  ixiid  under  clause  7  of  the  Bdl  in  the  case  of  a  generating 
station  or  main^transmission  lines  belonging  to  a  local  authb- 
nty  should  be  the  same  as  that  proposed  to  be  paid  in  the 
case  of  a  generating  station  or  main  transmission  lin^  be- 
longing to  a  company  or  person. 

The  Special  Committee  on  Electiicity  Supply  is  strongly 
of  ^opinion  that  local  authorities  .should  be  given  power  to 
represent  the  interests  of  the  small  consumers  before  the 
Electricity  Commissioners,  so  as  to  ensure  that  aU  the  benefits 
arising  from  any  reduction  in  price  of  electricity,  resulting 
from  the  Bill,  shall  not  go  to  the  large  consumers.  The 
Special  Committee  ha^  also  suggested  that  the  Electricity 
Commissioners  should  be  enabled  to  give  authority  for  the 
powers  and  duties  of  a  District  Board  as  to  generation  and 
supply  of  electricity  to  be  exercised  and  i)erformed,  not 
merely  through  any  authorised  undertakers  or  through  a 
company  established  for  the  purpose,  but  also  through  any 
local  authority  whether  that  authority  is  an  authorised  under- 
taker or  not.  It  .stiould  also  be  made  clear  in  the  Bill  that 
a  Di.'^ti'ict  Board  may  lease  a  part  and  not  uex;essaiily  the 
whole  of  its  undertaking.  The  Pailiamentary  Committee 
rec-ommends  accordingly. 

With  regard  to  the  transfer  of  the  powers  of  the  Board  of 
Trade,  the  Committee  sta-tes  that  it  may  be  anticipated  that 
the  Ministry  of  Ways  and  Communications  will  be  by  far  the 
largest  consumer  of  electricity  in  the  eountrj-,  and  its  main 
concei-n,  in  connection  with  the  .supply  of  electricity,  will 
naturally  be  directed  towards  meeting  the  special  needs  of 
railways  and  other  means  of  transport.  It  is,  however, 
generally  recognised  that  an  ample  and  ohea.p  supply  of 
electricity  is  of  the  utmost  importance  for  the  industrial  wel- 
fare of  the  countiw.  The  Sl^ecial  Committee  on  Electricity 
Supply  strongly  urges  that  the  Board  of  Trade  should  retain 
all  its  ix>wers  and  duties  under  the  intended  jVct,  or  that  they 
should  be  transferred  to  some  appropriate  department  which 
would  be  in  a  position  to  take  a  broader  view  than  might 
be  expected  from  a  deijartment  which  was  specially  interested 
in  one  phase  of  the  question.  The  Parhamentary  Committee 
concurs  in  that  view,  and  recommends  : —  ' 

"  That  in  the  opinion  of  the  Council,  the  powers  and  duties 
of  the  Board  of  Trade  referred  to  in  Clause  44  of  the  Bill 
shoidd  not  be  transferred  to  the  proposed  Ministiw  of  Ways 
and  Communications." 

Stepney  Borough  Council. 
The  Finance  and  Parliamentary  Committee,  commenting 
on  a  reference  from  the  Electricity  Supply  Committee, 
points  out  that  the  basis  of  compensation  to  local  authorities 
and  to  companies  respectively  contained  in  the  Bdl,  where 
generating  stations  and  "main  transmission  lines"  have 
been  transferred  to  District  Electricity  Boards,  are  in  accord 
with  the  findings  of  the  committee  appointed  by  the  Board 
of  Trade,  which  was  composed  of  siMue  of  the  greatest  exijerts 
in  the  electrical  profession,  the  reason  for  the  differentiation 
being,  presumably,  that  local  authorities  having  become 
undertakers  for  electrical  sup|)hes  in  the  public  interests ' 
and  not  constituted  for  profit  xlmring  pui-poses,  no  liabihty, 
beyond  that  devolving  upon  local  authorities  at  the  dat«  of 
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transfer,  should  devolve  upon  the  District  Electricity  Boards, 
which  are  also  to  Ih^  public  bodies  working  for  the  public 
good  in  an  endeavour  to  supply  "a  cheap  and  abundant 
tmpply  of  electricity." 

FiirtluT.  the  Pinani^e  Committee  does  not  tiiink  tlrat  it  is 
the  intention  of  the  tlovernment,  particularly  at  this  time, 
when  the  principle  of  "  natiouaJiian  "  is  lieing  so  -strongly 
udvoca-ted,  to  use  a  dL«t.rict  bivard  as  a  condiiit  for  tran.sferring 
a  mtmicipaJ  electricity  uuilertaking  to  a  private  company, 
but  agrees  that  the  iv>int  .should  be  ma<le  clear  by  express 
words  being  in.«erted  in  the  Hill  pRiliibiting  any  such  transfer. 
UTie  Committee  approves  of  the  recommendations  of  the 
Electricity  Supply  ComiijitttH'.  which  provide  that  the  Council 
be  recommended  to  request  the  local  Members  of  Parliament 
to  endeavour  to  secure  an  amendment  of  the  Bill  in  order  to 
place  the  local  authorities,  the  companies,  and  persons  aJTected 
by  the  Bill  upon  the  same  basis  as  regards  standard  price; 
that  all  generating  stations  should — good  or  ba<l —  be  taken 
over,  with  the  exception  of  stations  where  the  generation  is 
trivial  in  amount  or  where  the  undertaking  is  so  situated  as 
not  to  lend  itself  to  a  general  scheme ;  and  that,  as,  under 
Clause  36,  it  would  be  competent  for  the  powers  and  duties 
".ns  to  the  generation  and  supply  of  electricity,  instead  of 
l>eing  exercLsed  and  performed  by  a  District  Electricity  Board, 
to  be  (inter  aiia,)  carried  out  through  a  company  establisliod 
for  the  purpose,  and  as  it  would  obviously  be  vmfair  that  a 
municipal  undertaking  built  up  upon  the  credit  of  the  rate- 
payers and  mamaged  in  its  development  by  re]>re5entat.ives 
of  the  ratepayers,  should  be  leased  to  a  fompany,  the 
< 'ouMcil  l>e  recommended  to  call  the  att.ention  of  the  local 
Members  of  Parliament  to  the  matter  with  a  view  to  the 
atuendiiient  of  the  Bill  to  prevent  faich  a  contingency  occur- 
ring. 

(To  hf  co)iti7iiie(L) 


and   become  of  importance,  since  it  would  appear  that  it 
has  already  demonstrated  its  practicability. 


THE     STILL     ENGINE. 


The  advantages  of  the  internal-combustion  over  the  steam 
engine  in  certain  directions  are  admitted,  and  yet,  in  spit« 
of  the  growing  fuel  costs,  the  former  type  of  engine  fails  to 
eliminate  the  latter,  and  for  large  powers  fails  even  to  keep 
up  with  it.  The  reasons  for  this  state  of  affairs  are  also 
common  knowledge,  and  we  now  come  to  the  juncture  whei-e 
the  bad  points,  if  they  can  be  so  called,  of  each  form  of 
engine  are  improved  and  used  to  advantage  by  the  other. 

We  had  the  pleasm-e  of  being  present  at  a  most  interesting 
and  instructive  demonstration  last  week,  at  the  Engine  De- 
velopment Co.'s  lahoratory,  at  Ghi.swick,  when  an  opix>r- 
tunity  was  given  of  inspecting  and  seeing  those  Still  engines 
junning,  on  which  were  obtained  the  results  given  in  C-a^pt. 
P.  E.  D.  Acland's  recent  pajjer  before  tlie  Eoyal  Society 
of  Arts.  P^emarkable  economies  are  claimed  for  the.se  en- 
gines, and  they  are  certainly  c-apable  of  very  surprising 
performances.  We  saw  a  3-cylindei-  engine  i-unning  on  petrol, 
whicsh  was  built  in  1910,  and  still  apparently  as  good  as 
ever.  It  was  i-ated  at  15  H.P.,  but  actually  when  overk>aded 
it  has  developed  35  h.p.  quite  comfortably.  A  larger  single- 
cyhnder  engine  whiclh  was  also  run  under  varying  (x>ndi- 
tions  put  up  a  no  less  creditable  performance.  The  cylinder 
dimen.sions  of  this  engine  are  13.5  in.  diam.  by  10  plus  12  or 
"22  in.  stroke,  with  a  brake  thermal  efficiency  of,  it  is  claimed, 
42  per  cent.  It  is  rated  at  360  b.h.p.  at  360  r.p.m.,  and  on 
overload  has  comforta.bly  developed  540  h.p.  These  engines 
will  run  on  both  light  and  heavy  oUs,  there  may  be  more 
than  one  of  the  combined  cyUndefs,  and  part  of  the  .steam 
may  be  used  in  separate  cylinders,  compounded  or  othenvise. 
An  impressive  feature  is  the  ease  with  which  such  engines 
may  be  manoeuvred;  the  power  can  be  varied  from  zero  up 
to  overload,  and  the  steadiness  with  which  they  run  imder 
varj'ing  conditions  is  remarkable.  The  highest  efficiency 
claimed  for  the  Still  engine,  namely,  41  per  cent,  brake 
efficiency,  is  the  total  efficiency  without  any  added  .steam. 
With  regard  to  sizes,  cyhnders  up  to  22  in.  have  been  built 
at  the  present  time,  and  Mr.  Still  is  confident  that  no  trouble 
is  to  be  expected  with  sizes  varNTng  from  4  in.  upwards. 
Th«*  latter  size  is  being  con.sidered  in  connection  with  tractors 
and  road  vehicles.  In  the  Still  engine  the  final  exhau.st  tem- 
perature is  -stated  to  be  as  low  as  150  deg.  P.,  so  that  the 
working  temperature  range  is  verj'  lajge.  Efficiency  i.s 
improved  by  the  high  jacket  temiperature  resulting  in  a 
higher  mean  temperature  than  usual  in  the  combustion  stroke. 
Ml  heat  rejected  to  the  jacket  is  recovered  directly  as  steam, 
and  the  steam  cylinder,  it  is  claimed,  gives  unusually  good 
results,  .since  as  it  Is  preheated  by  the  combustion  stroke, 
there  is  no  condensation.  It  is  claimed  that  the  compression 
pressure  may  be  reduced  by  50  per  cent,  with  entirely  reliable 
ignition,  due  to  the  higher  mean  temperature  of  the  cylinder, 
and  this  simplifies  constructional  difficulties.  From  the 
operating  point  of  view,  the  steam  wanns  the  engine  before 
starting,  and  there  are.  therefore,  no  .sudden  temperature 
changes,  and  it  allows  the  engine  to  be  started  against  l<»d. 
Tlie.se  are  the  main  considerations  on  which  arguments 
for  economy  are  basetl.  The  engine  is  certainly  an  extremely 
interesting  one,  and  it  is  to  be  hoped  that  it  wiU  be  developed 


The  following  . abstract  of  the  discu.ssion  tni  C<tpt.  Frank 
E.  D.  Acland's  paper,*  on  the  principles  of  the  Still  engine, 
read  before  tlie  Eoyal  Society  of  Arts,  is  taken  from  the 
JoutimI  of  that  .soc-iety. 

Sir  DuiiAi.D  Ci.iiRK,  k.B.E.,  F.R.Sv.  explainoil  that  he  had 
had  the  i>leasure  two  years  ago  of  inspcx-tuig  the  engines  in 
quesliion.  Maaiy  ex|H-runents  had  b<'cu  mado  on  the  vaana- 
tion  oJ'  comincssion  volume — ctimpression  spacx? — and  tlie  limit 
seem«Kl  to  have  been  approached.  Above  a  c<>mpres.sion  ratio 
of  20  the  cui'vo  bec-ajue  very  Hat,  and  practically  no  fui-ther 
good  could  be  obtiiined  by  increasing  it  above  that  figure. 
In  an  ortlinary-dcsigued  internal-combustion  engine,  it  was 
always  found  that  with  properly  designed  valves  and  a 
properly  de-signe<i  combustion  space  with  a  minimum  ix>rt 
smiace,  it  could  bo  reckoned  on  getting  0.7  of  the  air  -standard 
efficiency  in  indicated  ]X)wer;  or  with  an  engine  with  about 
20  range  of  compression  an  actual  indicated  efficiency  of  about 
49  per  cent,  could  be  obtained.  After  going  into  the  pa.st  hi.s- 
tory  of  gas  engines,  the  speaker  .sji.id  he  doubte<l  whether  an 
engine  of  the  tyix»  shown  by  the  author  on  the  st-rcen,  with 
the  long  sleeve  and  the  clearances  that  there  iinist,  bo  there 
could  be  expected  to  give  efficiencies  apiiroJiching  2(1  (x-r 
cent,  additional.  Was  the  highest  efficiency  the  author  claimed 
for  till'  Still  ciiuine  (aibout  41  per  cent,  brake  efficiency)  the 
total  i'lliiiini\  without  any  adde<i  .s-tejm?  In  addition  to  the 
thermal  i|iirsti(iii.  there  was  the  pi-actieal  one  of  the  loco 
motive.  .V  coiiiixvund  .steaan  and  intcrnal-condiuslion  engine 
would  be  a.  very  handy  piece  of  aipparatiis.  and  there  were 
cortain  advantages  to  be  gained,  no  doubt,  fiom  the  heating 
of  the  cylinder.  He  did  not  think  it  could  be  said,  from  the 
author's  expermients,  that  the  mechanical  .stresses,  due  to 
the  he.it  flow,  were  really  reduced.  The  mechanical  stresses 
found  in  the  internal-combust,ion  engine,  within  the  cylinder, 
combiLstion  space  and  piston,  were  not  those  due  to  the 
difference  of  tempei-ature  between  the  cold  wa.tej  jacket  and 
the  hot  water  outlet.  They  were  due  to  the  cyclic  change 
within  the  cylinder,  because  at  one  instant  there  was  a  flame 
playing  on  a  piece  of  metal  with  a  temperatui-e  of  nearly 
2,000  deg.  C,  and  the  next  instant  there  was  part  of  the 
cold  air  playing  on  the  .same  plate  of  metal.  The  consequence 
was,  there  were  obtained  e.xi»nsion  stresses  which  had 
nothing  to  do  with  the  water  jacket  sy.stem  at  all. 

Prof.  W.  H.  Watkin.son  remai-ked  that  he  had  had  tho 
plea.sure,  about  a  yea.r  ago,  of  seemg  one  of  the  engines  at 
work  at  Chiswick,  when  he  had  been  veiy  greatly  impressed 
by  tlie  ease  with  which  it  could  be  manoeuvred.  Its  power 
could  be  vai-ied  from  zero  up  to  an  overload  within  a  few 
seconds.  Regarding  the  ixvssible  destruction,  or  reduction  at 
any  rate,  of  the  vacuum  due  to  leakage  past  the  piston,  leak- 
age sooner  of  later  would  occur,  and  that,  with  the  arrange- 
meint  shown  must  involve  a  great  I'eduction  of  vacuimi  and 
a.  greatly  increa^eil  amount  of  the  woi-k  to  be  don©  by  the  air 
pump.  As  to  whether  steam  ciKiling  would  .suffice  for  much 
laa-ger  cyhnders  than  tho.se  whicJi  had  been  exiseiimented 
with,  the  speaker's  mipression  was  that  steam  cooling  would 
not  suffice,  and  he  believed  that  it  would  be  well  that  that 
arrangement  i>f  .steaau  cooling,  steam  on  one  side  of  the 
piston  and  internal  combu.stion  on  the  other  side,  should 
be  deiMrted  from,  and  that  the  .steam  should  be  used  in,  say, 
the  uni-ttow  type  of  engine,  or  in  one  of  the  Parsons  .steam 
turbines.  In  either  of  those  ways,  a  more  practical  engine 
for  big  scale  work  could  be  obtained.  He  .'iliould  have  an- 
ticiiMited  that,  owing  to  the  heating  of  the  charge  during 
its  admission  and  compression  by  the  heat  transmitted  from 
the  hot  water  in  the  jacket,  preignition  would  inevitably 
have  occurred  both  witli  gas  and  petrol  engines.  He  thought 
that  would  be  the  case  if  fairly  large  engines  were.  used.  It 
was  exceedingly  difficult  to  accept  the  author's  figme  for 
oil  con.sumption  of  .302  lb.  i>er  Shaft  h.p. -hour.  It  might  be 
a  sfiap  result,  but  he  thought  it  was  too  good  to  be  obtained 
in  regular  working  over  vsevei-al  hours.  If  it  was,  even  in 
spite  of  the  great  complexity  of  tlie  engine,  there  must  be 
a  very  great  future  for  it. 

Prof.  C.  Vernon  Bovs,  F.R.S.,  said  he  had  been  privileged 
some  years  ago  to  conduct  some  tests  on  the  engine  as  Mr. 
Still  had  been  developmg  it  fiom  the  beginning,  and  he 
should  hke  to  say  how  he  hnd  lie<m  struck  with  the  perfectly 
scientific  manner  in  which  Mr.  Still  had  aiTanged  the  series 
of  tests  with  a  view  to  the  detennination  one  at  a  time  of 
the  value  of  each  individual  step.  The.se  tests  showed  con- 
clusively the  value  of  the  Still  combiination.  The  steam  on 
the  one  side  of  the  pLston  enabled  the.  explo.sion  operation 
to  do  better  than  it  did  previou.sly.  The  explosion  operation.s 
put  the  steam  into  a  position  not  found  in  any  engine  before, 
and  instead  of  having  conden.sat'iou,  loss,  waste,  and  all 
the  thLng.s  that  went  to  damage  the  perfection  of  the  steam 
engine,  the_  steam  picked  up  heat  and  did  better  than  it 
could  even 'in-  a  theoretical  engine.  He  would  like  to  correct 
a  misa.ppreliension  which  he  thought  Sir  Dugald  Clerk  was 
under  with  regard  to  the  stresses  set  up  due  to  the  thermal 
differences  in  the  engirie.  He  (the  s)>eaker)  tluyuglit  that 
in  the  StiU  type  of  cylinder  the  mechanical  stresses  set  up 
were  less,  because  the  thickness  of  the  wall  -space  betwe<in 
the  hot  gases  inside  the  cylinder  and  the  circulating  water 
was  not  the  thickness  of  a  cylinder  which  was  strong  enough 
to  carry  the  pressure;  it  was  a  relatively  thin  casting  between 
the  inner  wall  of  the  cylinder  and  the  series  of  wat.er  .spnce.s, 
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;md  that  did  not  take  tho  explosion  stress  which  was  borne 
by  a  jaeket  outside  it.  So  that  stresses  set  up  in  the  cylinder 
by  the  gradient  of  temiJerature  between  the  interior  and  the 
exterior  were  takinjj  place  in  metal  which  was  of  a  tqi'm 
more  able  to  withstand  them,  because  at  least  it  w^as  free 
from  the  bursting  strain  of  an  ordiaary  cylinder,  and  there 
was  less  stress  to  withstand.  In  conclusion,  he  referred  to 
tho  present  universal  panacea  of  world-wide  electrification. 
Surely  there  was  too  much  being  promised  about  universal 
electrification,  and  a  iM.per  of  the  sort  read  that  afternoon 
might  go  a  long  way  towards  an  a'ppreciation  of  what  was 
possible. 

Mr.  .T.  B.  Stokes  said  tiie  Electricity  (Supply)  Bill  was 
before  ParUament,  and  the  question  he  would  put,  not  to 
the  author,  but  to  the  audience  was :  Were  they  sufficiently 
intereiSted,  and  was  their  faith  in  the  engine  such  that  they 
(•onsidered  it  worth  while  continuing  further  research  work 
on  a  large  scale'.'  If  they  thought  that,  then  he  would  urge 
them  to  do  what  he  had  done  that  morning.  He  had  gone  'o 
the  Houws  of  Parliament,  had  met  his  representative,  and 
had  asked  him  whether  hg  was  prepared  to  back  up  a  full 
inquiry  being  made  into  all  types  of  prime  movers  before 
tho  ( !ovi-rnnii-nt  liiially  settled  upon  the  best  one  to  adopt, 
lie  tliuuj^ht  the  audience  should  get  thei)-  representatives  to 
do  the  same.  He  thought  that  locomotive  work  vi-as  tSe 
line  along  whic^  the  first  great  developnjent  would  lie.  With 
regard  to  designing  the  particular  engine 'under  discussion 
with  larger  pistons,  there  were  ways  of  getting  over  that 
tr'oublc  Iwaides  going  in  for  larger  pistons — namely,  by  multi- 
plying the  number  of  pistons.  For  instance,  some  aeroplane 
engines  had  about  36  cylinders.  At  any  rate,  12  cylinders 
of  'H  in.  by  36  in.,  could  be  utilised  quite  well.  In  locomo- 
tive work  there  was  already  a  size  of  cylinder  which  was 
suitable  for  the  tyi>e  of  engine  mentioned,  and  he  would 
suggest  that,  to  enable  the  locomotive  to  start  readily  from 
any  41(^1,  arrangements  might  be  made  by  which  steam 
could  bo  admitted,  not  only  to  the  regular  steam  ends,  but 
also   to   tho   combustion  space. 

Ml'.  Frank  B.^ilky  understood  that  the  size  of  the  generators 
mu.st  necessainly  be  governed  by  the  limitations  of  the  system 
M>  far  as  the  size  of  the  cylinder  was  concerned,  and  therefore 
power  ahove  a  certain  limit  could  only  be  obtained  by  in- 
creasing the  number  of  cyhnders,  and  the  number  of  lines  of 
moving  parts.  He  did  not  say  that  was  a  disadvantage  for 
a  moderate  output,  but,  so  fair  as  electricity  supply  was  con- 
cerned, it.  oi>ened  an  interesting  feature.  It  was  not  now 
a  question  of  the  engine  being  ia  competition  with  the  steam 
turbine.  ,so  much  as  it  might  affect  the  demand  on  the  elec- 
trical po'tt'er  works  by  the  ability  of  power  users  to  utilise 
a.  more  efficient  generator.  If  the  load  factor  was  to  be 
materially  influenced  in  the  future  by  the  development  of  a 
better  tyiie  of  i>rime  mover,  clearly  it  would  pay  many  usei's, 
who  were  how  glad  to  use  the  electric  motos,  to  put  in 
ix)wer  units  of  a  limited  size  but  sufficient  for  their  own 
supply.  He  thought  in  that  way  the  paper  had  a  very  vital 
bearing  on  the  matter,  especially  in  developing  small  generat- 
ing works  in  those  areas  which  \\ould»otherwise  requh-c  costly  ■ 
transmission  mains  from  a  distant  source. 

Mr.  P.  Leigh  M.\btine.\u  .said  it  might  be  of  interest  to 
see.  figures  which  would  result  from  what  might  be  called 
the  "  i:)e.-Stilling  "  of  the  Best  Die.sel  engine.  If  the  same  " 
tyjx-.  of  engine  was  converted  or  reluiilt.  so  as  to  adoj)t  the 
Still  princijiles,  the  following  results  would  be  obtained.  The 
indicated  the)-mul  efficiency  -was  Hi  pe.T  cent.,  and  the  brake 
thermal  efftciencx  N\as  :'.("  iior  cent.,  so  that  there  wa.'?  a 
friction  loss  of  III  i"  r  mii  Tbo  total  wastes  heat  was  5'ii 
I)cr  cent.  The  I'lniinlinn  1.,--  w^ould  be  about  '2.V  per  cent., 
'  and  the  slack  In.,  s  |„.|  rmt  :  „..  Ib:il  Wu-  uxxlc  lu-iit  :ivailable 
as  str;nM,  w  liirli   -;i\r,i   Innlrr  .  Iiicn-iir\    ,.l'  Ml  pi-r  i  cnl  ,,   would 
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the  superheatmg  durmg  expansion,  there  ua>  lui  icMMin  why 
there  should  not  be  '.JO  per  cent,  available  from  the  actual 
steam  used  in  the  cylinder  as  indicated  power.  Therefore 
8.4  per  cent,  would  be  added  in  efficiency  to  the  36  i>e.r  cent.. 
which  would  increase  the  brake  thermal  efficiency  up  to  44.4 
per  cent.,  and  the  indicated  thermal  efficiency  up  Jo  .5.5.9  pe.r 
cent.,  or  an  increase  of  efficiency  of  '£i\  per  cent,  on  the 
brake.  These  figures  did  not  take  into  consideration  one 
CIV  two  small  gains  which  actually  occurred  in  practice.  No 
diTi-,>aiii  of  friction  was  allowed  for,  and  the  frietinn  of  a. 
Still  engine  was  always  less  than  that  of  a  normal  engine 
of  the  same  size.  -Again,  certain  other  fi-iction  los,ses.  although 
I)resent  in  the  engine,  actually  gave  back  a,  certain  perce.ntiige 
of  their  friction  heat  as  .steam.  For  instance,  piston-ring 
fr i^^tion  created  steam  in  the  jacket,  or  helped  to  do  .so. 

Mr.  W.  J.  Still,  dealing  with  lubrication,  said  he  had  gone 
into  a  long  series  of  exjX'iTments  on  that  point,  and  had 
found  that  if  the  temperature  rose  to  about  4.50  deg.  F.  diffi- 
culties began  :  Imt  below  that  jxiiut  perfectly  gbod  lubrication 
wa.s  obtained  under  veiw  heavy  loads  in  the  cylinder  with 
a  mixture  of  heavy  cylinder  oil  and  graphite.  His  experi- 
ments with  the  engines  when  they  were  built  had  .subijfcin- 
tiated  that  ]x>sition.  He  had  never  had  any  trouble  whatever 
in  regard  to  lubrication.  In  fact,  he  was  using  much  less 
lubrication  than  was  used  on  ordinary  combustion  engines. 
-•\  set  of  trials  made  for  a  certain  Government,  gave  a  con- 
sumption of  lubricant  equal  to  1.4  per  cent,  of  the  amount 
of  fuel  oO  used  in  the  combustion  cylinder.  Better  results 
even_  than  that  had  been  obtained,  but  that  result  h,id  been 
obtained  over  long  trials  at  three-qViarter  load,  which  was 
not,  of  cour.se.  the  most,  efficient  condition  so  far  as  lubrica- 


tion was  concerned.    During  that  triad  the  engine's  mechanicaJ 
efficiency  was  87  i>er  cent.,  and  after  tho  run  the  engine  was 
e.\amined  very  .carefully,  and  the  surfaces  were  found  to  be 
in  absolutely  good  condition.    As  to  "  complexity,"  it  shoiild 
be  borne  in"  mind  that  the  engine  is  not  a  prime  mo-v'er  with 
parts  added  to  it,  but  two  prime  movers  both  earning  divi-  ■ 
dends.      With    regaird    to  complication,    each    appUcation    of 
the  engine  must  be  dealt  with  sepai'ately;   but,  considering 
one  type  only,  'viz.,  large  marine  Diesel  installations,   these 
would  be  found  usually  to  contain  more  parts,  and  those  of 
a  more  troublesome  character,  than  were  essential  to  a  Still 
engine   equipment.    Large    Diesel    engines    were   often    con- 
structed with  piston  rods  and  crossheads,  in  order^  to  obtain 
better  running  conditions,   and   all   Diesels  were  'fitted   with 
aii--start.ing  valves.    The  latter  \\'ere  equivalent  to  the  steam 
valves  of  a  Still  engine,  so  that  the  only  added  gear  the  engine 
contained   was  a  cover  and  stuffing   box   for  each  cyUnder ; 
these  were  not  moving  pad-ts,  and  a  well-known  firm  of  Diesel 
engine    builders    fitted    its    engines    with  these  parts  merely 
to  avoid  chilling  the  combustion   chamber  with   compressed 
air  when  manoeuvring.    Tho  large  business  carried  on  by  this 
tii-m  indiciited  that  the  added  pai'ts  justified  their  existence 
although  their  use  was  momentary  and  they  added  no  power 
to   the   engine  equipment.     With   regard  to   auxiliaries,    the 
boiler,   burner,   and   feed    pump   were   usually    to   be   fotinil 
.installed  with  Diesel  engines  merely  for  cooking  and  heating 
pui'iwses,  these  engines  also  required  at  least  one  set  of  large 
auxiliary  engines  attached  to  air  compressors  of  equal  power, 
and  were  often  fitted  with  two  such  sets.    In  addition,  they 
required  compressed  air  receivers  and  cooling  water  pumps, 
with,  in  recent  systems,  a  water-cooling  element  (practically 
a  condenser),  and  a  circulating  pump.    From  the  foregoing, 
many  large  Diesel  installations  contained  far  more  parts  than 
those  necessary  for  a  Still  engine,  and  even  the  simplest  of 
them  were  more  complicated.    Most  of  the  Diesel  auxiliaries 
consisted  of  very  fine  high-class  machinery,   which  required 
far  more  attention   and  upkeep  than  steam   auxiliaries;   the 
functions  they  fulfilled  were  non-remunerative,  and  the  fuel 
consTimed  in  them  when  "  standing  by  "  was  wasted.     In  re- 
spect to  comparisons  of  thermal  efficiencies  these  should   be 
confined  to  such  engines  as  were  of  similar  size,  and  working 
on  like  cycles;  the  41  per  cent,  quoted  was  obtained  from  a 
high-speed  Still  engine  oi>eirating  on  a  two-stroke  cycle,  and 
w-as  not  proi>erly  comparable  with  the  engine  tested  by  Mr. 
Mathot,  which  was  a  slow-sj>eed  engine  working  on  a  four- 
stroke  cycle.    This  Still  engine  gave  in  nonnal  service  four 
times  the  output  per  .square   foot  of   cyhnder   cross  section 
obtained   from   that  pai-ticular  Diesel;   it  must  not  therefore 
be  expected  also  to  add  25  per  cent,  to  the  heat  efficiency  ol 
that  exceptionally  efficient  engine.      That  it  did  add  14  per 
cent,    was  sufficiently   remarkahle.    If   this   high-speed,   two- 
stroke  engine  was  compared  with  Diesels  of  a  similar  class, 
sTich  as  the  Nobel  Diesel,  it  would  be  seen  that  although  it 
gave  twice  the  output  per  cylinder  cross-section,  it  also  added 
38  per  cent,  to  the  themial  efficiency  of  that  engine  as  tested^ 
at  full  power,  and  27  per  cent,  to  its  best  efficiency;  at  the 
latter  load  the  Nobel  gave,  less  than  onc-tiiii'd  of  the  relative 
powei-  output  of  the  Still  engine. 

The  CmiltM.u;  (Sir  C.  A.  Parkin-)  ajicd  that  m  a  system 
with  a,  large  number  of  gas  .11-111.  -  h,-  \\ould  rather  take 
the  combhied  steam  dire<'t  int..  tli.  turbine,  if  a  turbine  was 
to  lie  u.sed.  One  wanted  the  liiyln-st.  possible  vacuum,  and 
one  higli-i>ressure  cylindei-  with  a  recipriK-ated  piston  would 
admit  gas  to  the  steam  side  and  that  would  partly  vitiate  the 
vacuum;  so  ho  thought  in  a  large  system  be  would  prefer 
to  keep  tho  steam  entirely  seiwi'ate  from  the  gas.  But  for 
engines  of  modetxite  size  it  made  a  v<'iy  convenient  unit, 
and  was  much  simpler  than  the  separate  .Meain  engine.  Be- 
fore the  war,  designs  had  been  got  out  to  apply  combustion 
enghies  (o  a  cruiser  ol  :iU.('HK)  H.I'.,  and  it  bad  worked  out  U- 
1.50  cylinders  all  geared  on  to  foui-  .screw  shafts.  They  covered 
nearly  the  whole  bottom  of  the  ship.  The  only  way  to  get 
a  large  power  on  to  an  alternator  or  dynamo  was  to  gear 
a  number  of  internal-combustion  engines  through  frictional 
spring  couplings,  on  to,  say,  one  reasonably  large  sized 
generator.  One  got  a  cheai>er  and  more  reliable  engine  by 
keeping  the  size  of  the  unit  small,  and  also  a  less  total  weight. 
He  looked  forward  to  a  great  future  for  the  gas-steam  engine 
for  locomotive  work,  especially  in  waterless  districts,  like 
Austraha..  where  there  ought  to  Ije  a  very  great  future  for  it. 

Capt.  F.  E.  D.  .AcL.^ND,  in  view  of  the  lateness  of  the  honr. 
communicated  his  reply  in  writing,  as  follows  :  Engines  with 
high  compres.sion  ratios  remained  ideal  like  then'  efficiencies. 
The  StiU  cycle  was  quite  logical  in  that  it  dealt  with  the 
lower  limit 'of  tho  temperature  scale  and  increased  the  brake 
efficiency  in  a  practical  manner.  The  percentage  of  heat 
liassing  to  the  cylinder  walls  and  pistons  was  found  to  -be 
less  than  in  normal  engines,  and  the  cooling  of  larger  pistons 
could  thei-efore  be  carried  out  successfully  with  the  quantity 
of  steam  available.  To  use  the  steam  in  turbines  or  external 
engines'  was  po.ssible,  but  implied  loss  of  efficiency,  both  in 
the  combustion  and  steam  cycles.  Details  which  depended  on 
the  specific  application  of  the  system  had  been  avoided  as 
much  as  possible  in  the  pa i>er  whose  object  was  to  submit  for 
examination  and  discussion  the  principles  of  a  new  prime 
mover.  The  best  consumption  of  .302  lb.  per  B.H.p.-hour  wa.i 
over  an  observed  period  of  one  hour  aftex  the  engine,  had 
been  run  continuously  to  obtain  steady  conditions.  The 
special  construction  adopted  with  a  view  to  meeting  the  an 
ticipated  difficulty  of  maintaining  an  efficient  vacuum  had 
proved  effective,     Mr.   Still  submitted  the  whole  of  the  basic 
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principles  on  which  he  intended  to  work  to  Prof.  C.  Veniou 
Boys,  F.R.S..  in  1909. 

Lieut. -Col.  D.  J.  Smith  (communicated)  .<aid  that  so  far, 
for  high  powers,  the  steam  turbine  had  things  all  its  own 
way,  but  It  was  doubtful  if  this  could  continue  if  the  promise 
of  the  Still  engine  was  fully  boi-ne  out,  and  it  would  not  be 
remarkablo  if  in  marine  practice  a  return  was  made  to 
reciprocating  machiuen.'  for  large  powers.  That  this  seemed 
very  probable  was  due  to  the  great  improvements  recently 
made  in  gas  producers,  (las  jiroduccrs  would  make  an  almost 
ideal  combination  with  the  StiU  engine,  and  would  furnish 
ix>wer  at  a  fuel  expenditure  hitherto  considered  imix)ssiblc. 
The  hig'h  cost  of  fuel  was  a  gr(^,U  handicap  to  the  most  oa.sily 
handled  and  controlled  fonu  of  power  they  had— electi-icity. 
The  extreme  advantages  possessed  by  electricity  \yere  such 
that  they  almost  counterbalanced  high  cost  ;  liut  if  it  was 
ix»!sible,  as  it  apivared  to  be.  to  generate  electricity  by  the 
Still  engine  and  improved  ga«  producers  at  a  much  lower 
coist  than  wa.«  now  possible,  it  would  give  an  enormous  im- 
|)etus  to  electriral  development  in  every  direction.  Even 
after  sjjending  millions  in  building  vast  iciitnil  stations,  it 
was  only  expected  to  reduce  coal  consumption  [ler  ii.p.  to 
1.5  lb.  .\s  this  figure  could  be  greatly  iiii))roved  upon  now 
ill  any  small  generating  plant  using  a  good  gas  engine,  it 
wa,s  hard  to  see  where  the  coal  conservation  came  in.  If 
they  are  to  be  forced  to  use  electricity  in  order  to  justify 
enormous  State  i-ontrolled  electrical  generating  stations,  it 
was  to  be  hoped  that  the  Still  engine  wovdd  be  fully  investi- 
gated before  tiie  plant  was  ordered,  as  there  existed  now 
millions  of  tons  of  so-called  waste  fuel  which  coiild  be 
.successfully  used  n  certain  new  gas  producers,  and,  in  con- 
junction with  the  Still  engine,  would  use  the  nation's  re- 
sources to  far  greater  advantiiae 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


The  visit  of  the  Scottish  Centre  of  the  Institution  of  Electrical 
Engineers  to  .Aberdeen,  on  June  6th,  was  favoured  with 
delightful  weather.  The  day's  programme  opened  with  a 
visit  to  the  Fish  Market  at  8  a.m.,  and  later  between  70  and 
H)  ladiei  and  gentlemen  wei'e  present  at  the  Tow-n  Hall  when 
lx)rd  Provost  Sir  James  Taggart  gave  the  Centre  a  ci\ic 
w'elcome.  This  was  acknowledged  by  Mr.  J.  F.  Neilsou, 
Glasgow,  chairman  of  the  Centre,  who  also  emphasiEed  the 
importance  of  the  fonnation  of  an  Aberdeen  Sub-centre  of 
the  Institution. 

Mr.  C.  H.  Vi'ordingham,  president,  in  the  course  of  a  short 
address,  said  that  no  question  of  any  importance  in  the  in- 
dustry had  emerged  which  had  not  been  taken  up  by  the 
InstifJiion.  .\lluding  to  the  Electricity  Supply  Bill,  he  said 
they  were  now  at  the  most  ciitical  point  in  the  history  of  the 
supply  industry.  For  some  rea.son  the  electrical  industry 
had  an  extraordinary  fascination  for  the  legislator.  In  the 
p.|^t.  legislation  had  been  wholly  evil,  but  some  thought  that 
they  wanted  more  legislation.  It  was  a  very  dangerous 
experiment  to  put  any  industry  largely  under  Govci-nment. 
They  were  in  for  legislation,  and  they  would  have  to  make 
the  best  of  it.  He  spoke  of  the  value  of  the  Institution  in 
improving  professional  and  industrial  relations  with  foreign 
countiies.  allied,  and  neutral. 

Prof.  Maclean,  Glasgow,  delivered  a.  lecture  on  "  Water 
Power."  He  Siiid  he  was  concerned  with  it  not  merely  as 
an  industrial  proposition,  but  as  a  means  of  elevating  the 
national  life,  of  restoring  its  man  p:;wer.  of  relieving  the 
congestion  in  the  large  centres,  of  resettUng  the  people  on 
the  land,  and  of  furnishing  them  with  better  houses,  better 
fiXKl  and  clothing,  better  religious  and  educational  influences, 
and  a ,  more  natural  life  in  the  country.  Agriculture  and 
afforestatioQ  alone  would  not  bring  a  happy  and  contented 
population  in  the  Highlands.  A  little  industry  here  and  there 
to  supplement  the  local  activities  and  at  the  .same  tune  utilise 
more  fully  the  local  resources  was  what  was  needed.  For 
that  purpose  water  power  was  immediately  availalile.  and 
was  so  distributed  by  nature  that  there  need  be  no  congestion 
as  in  the  large  centres,  but  it  might  be  easily  portioned  out 
tu. serve  large  areas.  Elsewhere  than  in  the  North  they  might 
have  their  ow  n  railways  and  machinery  worked  by  a  more 
simple  and.  in  the  Highlands  at  least,  more  readily  available 
natural  resource.  In  spite  of  the  invention  of  the  electric 
motor  and  the  development  in  electrical  transmission  over 
long  distances,  water  power  w^as  le^s  used  in  the  Highlands 
lo-day  than  it  was  a  century  ago. 

He  quoted  n.  papei-  by  Mr.  A.  Newlnnds  on  the  .subject, 
and  also  the  recent  interim  repoit  by  the  Government  Com- 
mittee d-.-'.lint;  with  nine  pos.sible  water  power  schemes  in 
the  Highla.nds.  capable  of  giving  183,-500  continuous  R.H.P., 
transmitting  electrical  energy  to  Glasgow,  the  CIvde  Vallev, 
Edinburgh  and  district,  Aberdeen,  and  Dundee,  and  capable 
of  dehvenng  at  leairt  1,000  million  b.t.c.  per  annum  within 
a  radms  of  supply  of  from  SO  to  85  miles.  Taking  the  efB- 
<-;ency  of  transmission  as  80  per  cent.,  and  the  number  of 
B.T.r.  per  ton  of  coal  as  650,  this  would  mean  a  saving  of 
coal  of  1.85  million  tons  of  coal  per  annum.  In  the  Highlands, 
besides  other  purposes,  the  power  might  be  used  for  saw- 
milling,    mealmilling.   for   laundrv   work   and    dve   works,    as 


well  as  for  the  making  of  yam  and  woollen  and  tweed 
The  cost  of  the  scheme  was  estimated  at  ^67,075,000. 
enterprises  during  construction  would  afford  employment     •■ 
thousands  of  men,  probably  6,000  alone  being  needed  for  t  ■ 
at  Lochs  Ericht,  Rannoch,  &c.    Most  of  the  schemes  would 
originate    in    Inverness-shire,    and    there    as    elsewhere    the 
decrease  of  iwpulation  would   be  staunched. 

The  Committee  on  Water  Power  Resources  said  there 
lia<l  been  strong  e\idence  regarding  the  lack  of  adequate 
I  raining  facilities  in  the  universities  and  technical  institutes 
lor  young  engineers  wi.shing  to  enter  tic  field  of  hydroelectric 
development.  Universities  and  institutions  were  prepjired 
to  ivarticipiite  in  the  fulle.st  possible  manner  in  the  training, 
and  it  was  not  fair  to  expect  that  tic  moment  the  c<iirMfry 
had  become  alive  to  the  value  of  water  power  the  colleges 
should  be  ready  with  complete  equipment  and  staH'  to  .help 
in  the  w-oi'k.  The  college*  with  which  he  was  associated  had 
hitherto  had  scant  encouragement  to  develop  that  .side  ni 
its  work,  but  had  a  select  course  for  the  young  ongi'iieer 
wishing  to  enter  that  field,  and  the  number  of  student~s  c\\^ 
gaged  on  works  abroad,  particulaily  in  Canada,  showed  that 
the  subject  had  not  been  entirely   neglected. 

Mr.  Xewlands,  chief  engineer,  Ilighl.and  Railway  Co..  .said 
the  views  expressed  were  very  largely  and  universally  held  by 
the  Highlander.  There  was  undoubtedly  a:  very  .strong  detei- 
iiiiiiation  on  his  part  to  secure  such  an  amount  of  power  as 
existed  for  his  owm  i>articular  need.  If  the  Highlands  wen- 
simply  to  be  l<X)ked  uiwn  as  the  power-house  for  the  Soulli. 
be  would  be  up  in  arms.  There  w-ere  many  .sources  of  social 
and  economic  development  which  in  themselves  were  not 
essentially  dividend-paying  concerns.  They  i)aid  indirectly 
in  the  value  they  were  to  the  State  as  a  whole,  and  if  these 
iKjwers  created  a  settlement  of  the  population,  it  seemed  |m 
liim  the  question  whether  they  were  to  jwy  fat  dividends  nr 
not  did  not  enter  very  largely  into  the  solution,of  the  problem. 
^^'hile  the  members  of  the  Institution  were  hokhng  tlieii- 
meeting,  their  lady  friends  made  a  tour  of  the  city  in  the 
Suburban  Tramway  Co.'s  'buses,  visiting  Duthie  Park  and 
the  West^Eud. 

At  noon  the  members  visited  Marischal  College  and  later 
the  .\rt  Gallery. 

An  hour  later  a  company  of  about  100  were  entertained  at 
lunch  in  the  Grand  Hotel  by  the  Electricity  Committee.  Lord 
Provost   Sir  James  Taggart   presided. 

The  Lord  Provost  gave  "  The  King,"  and  then  "  The 
Institution  of  Electrical  Engineers,"  whose  gi'owth  and  i?i 
creasing  influence  he  commented  on. 

In  I'eply,  Mr.  Wordingham  said  Aberdeen  had  been  a 
revelation  to  those  who  had  never  seen  it  before.  They  x^'ere 
to  ha-ve  legislation  with  far-reaching  effects  on  the  industry-, 
and  every  town  which  had  embarked  on  electrical  supply  h.-id 
a  vital  interest  in  the  Bill,  which  should  be  closely  sciiitiniserl. 
The  toast  of  "  Bon-.\ccord  "  concluded  the  proceedings, 
and  the  party  went  off  to  visit  Rubislaw  Quarries,  Donside 
Paiper  Mills,  Old  Aberdeen  to  see  Oldmachar  Cathedral  and 
King's  College,  and  the  electricity  works,  where  tea-  was 
sei-ved. 

Mr.  Archibald  Page,  assistant  manager,  Clyde  Valley  Power 
Co.,  expressed  great  pleasure  with  the  afternoon's  entertain- 
ment. He  proposed  a  hearty  vote  of  thanks  to  Councillor 
(libb  and  to  l\Ir.  Bell  and  hia  staff,  which  were  given. 

We  are  indebted  to  the  Aberdeen  Journal  and  the  Aberdeen 
Free  Press  for  material  upon  which  the  above  report  is  based. 


CORRESPONDENCE. 


Letters  reveired  hy  ux  after  5  P.M.  ON  Tdesday  cannot  appear  until 
the  following  week.  CorrexjiDiitJents  xliotdil,  forward  their  commum- 
cations  at  the  earliest  possible  moment.  A'u  letter  can  be  pnhli.iheil 
unless  we  have  the  writer's  name  and  address  in  ourvossession. 


Mr.   Wordinj^ham's  .\ddress  to  the  I.K.E.  Territorial 
Centres. 

I  wish,  as  a  member  of  the  E.T-U-,  to  take  this  opiwrtunity 
to  rix'ord  my  opinion  of  Mr.  Wordinghum's  addi-ess  to  the 
territorial  centres  of  the  I.E-E.  I  can  imagine  many  meui- 
bers  of  the  Institution  immediately  bristling  with  rising  ire 
and  outraged  dignity  at  the  idea  of  a  mere  plebeian  of  the 
electrical  indu.stiw  daring  to  critici.se  anything  originating 
from  such  a  suj^erior  and  infallible  source.  Personally,  I  feel 
impelled  to  this  course,  through  the  attitude  of  Mr.  Word- 
ingham (in  so  far  as  it  alfects  niy  interests)  upon  the  question 
of  the  organisation  of  power  station  engineers,  the  Govern- 
ment's attitude  towards  industries  (arising  from  the  Whitley 
Report),  and.  finally,  the  intention  to  apply  for  a  Royal 
Charter.  I  take  the  following  extracts  from  the  address,  as 
published  in  the  Journal  of  the  I.E.E.  for  the  month  of 
April,  and  not  from  yoiir  condensed  and  palatable  version 
which  is  a-pnearing  periodically  in  the  Review.  It  says  : 
"  Towards  the  end  of  last  year  the  CouncO  were  inforrned 
that  very  strenuous  efforts  were  being  made  by  the  Electrical 
Tra-des  Union  to  bring  within  its  meinbershio  not  only  work- 
men but  engineers  of  all  ranks  up  to  and  including  chief 
engineers  of  central  stations.  .  .  ."  That  was  intolerable. 
"The  Government  have  compelled  us  to  organise."  "They 
(the   Government)    will    not    deal    with    individuals."      "Jh^ 
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W'liitley  Repoa't  recognises  only  two  classes :  workmen  and 
omployers."  "  The  brains  are  left  out  altogether."  The 
address  further  continues'  to  recommend  the  E.P.E.A.  as  a 
suitable  trade  union,  and  says;  "The  trade  union  idea  was 
a  very  little  pill  for  most  of  us  to  swallow.  .  .  .  Some  of  us 
have  more  or  less  choked  over  it;  but  it  has  had  to  be  swal- 
luued."  Now  that  class  of  man  tie  E.T.L'.  is  endeavouring 
to  bring  within  its  ranks  (and  who  Mi-.  Wordiugham  is 
.strenuously  aiming  to  retain)  has  undoubtedly  been  sadly 
disturbed,  during  (and  as  a  result  of)  the  war.  Usually  a 
member  of  the  middle  class,  he,  and  his  fellows  in  their 
youth,  have  provided  a  splendid  field  for  the  employers  to 
exploit  (at  the  expense  of  the  working-class  youth),  and 
eventually,  as  regards  status,  he  evolves  into  an  individual 
half-way  between  the  employer  and  the  worker.  .\t  present 
the  workman,  in  the  matter  of  wages  and  conditions,  is  in 

II  superior  position,  due  entirely  to  the  fact  that  lie  has  paid, 
digaiiisiil,  and  fought  for  these  advantages,  and,  further,  he 
h;i>  I'c.ixcd  an  unwilling  Government  to  accept  the  fact  that 

III  industrial  matters  there  are  only  two  sides.  (In  passing, 
1  wniilil  like  to  say  that  this  was  an  equally  bitter  pill  for 
llir  ( '.tivcinuient  to  swallow,  and  it  is  on  record  that  they 
choked  over  it,  more  or  less.)  Now  the  position  at  present 
is  that,  owing  to  force  of  circumstances,  the  "brains"  (as 
per  Mr.  \Yordingham)  can  no  longer  remain  a  "  buffer  class  " 
in  industrial  matters.  Keeping  in  mind  that  they  are 
workers,  they  have  two  pat"hs  open  to  thfm.  The  first  is 
Mr.  \\"ordiDghain's  scheme  (as  unfolded  in  his  .\ddi-ess)  to 
join  the  E.P.E.A.,  when  they  will  be  represented  on  the 
proposed  Grand  Council  of  the  I.E.E.,  and  will  complacently 
,<it  with  such  philanthropists  as  the  E.C..\.,  I.M.E.A..  and 
the  L.A.E.P.C.  &c.,  in  fact  he  will  become  a  modern  Daniel. 
The  second  is  in  y  hideous  suggestion ;  that  is,  that  as  a  workei' 
and  an  employe,  he  throw  in  his  lot  with  the  workman  and 
join  those  "  brainless  "  station-engineer  branches  of  the 
E.T.U.  I  will  not  labour  the  second  alternative,  because 
99  per  cent,  of  the  brains  will  fall  in  with  tlie  former  scheme. 
It  will  appeal  to  them  from  the  point  of  view  of  their  infra 
dig.  and  cla.siJ-ainsciousness.  It  is  an  unenviable  truth  that 
the  English  middle-class  (which  comprises  the  so-called  "  pro- 
fessional brains")  is  the  passe,s.sor  of  the  majority  of  that 
unutterable  human  entity  known  in  common  parlance  as  the 
snob.  Further,  I  submit  that  the  sentiment  most  apparent 
in  this  extract  is  an  earnest  attempt  to  bolster  up  this 
snobbery  for  I'car  some,  memiiers  of  the  "  technical  brains  " 
should  so  far  forget  thein-selves  as  to  embj-ace  the  (so-called) 
revolutionary  methods  of  the  workers.  I  think  Mr.  Word- 
iugham i.s  to  be  congi-atulated  on  this  e.xhibitioii  of  clas.s- 
rnncoiir,  anid  the  lastitution  should  bo  proud  of  tliis  new 
preacher  of  clas.s-war-.  Reading  further.  I  find  Mr.  Wording- 
ham  exchanges  the  whip  for  the  "  lolliixjp  "  with  reference 
to  the  E.T.TT.  "  After  all.  what  we  have  to  fight  is  a  common 
enemy.  With  regard  to  the  E.T.U. .  we  do  not  even  want  to 
fight  them."  I  would  draw  the  attention  of  the  "  technical 
brains  "  to  the  fonuer  phrase  in  this  extract,  as  it  is  addi'ossed 
to  them.  I  would  al.=o  ask  them  to  analyse  Mr.  Wording- 
ham's  projected  scheme,  and  I  think  they  should  agree  (from 
the  point  of  view  of  their  interests)  that  they  will  be  in  the 
position  of  the  ostrich  with  its  head  buried  in  the  sand  wheli 
they  find  themselves  sitting  on  that  Grand  Council  with 
tJkcir  "  common  enemy."  I  hardly  think  that  respon.sible 
members  of  the  E.T.U.  will  be  under  any  illusion  as  regards 
the  attitude  to  be  adopted  towards  Mr.  Wordingham  and 
his  ideals.  We  know  them  from  experience,  and  I  think 
every  trade  unionist  has  food  tor  thought  when  he  thinks 
of  the  mental  indigestion  Mr.  Wordingham  and  his  colleagues 
suffered  when  they  had  to  swallow  that  trade  union  pill. 
With  reference  to  the  intention  to  apply  for  a  Royal  Charter, 
&c..  it  is  only  natural  from  the  class  tone  of  the  Addre.ss  that 
in  the  intention  to  consolidate  profe-ssional  class  interests 
that  relic  of  feudalism — the  Royal  Chai-te- — should  be  invoked. 
It  is  the  duty  of  all  workers  in  tlie  electrical  industi-y  to 
watch  this  move  whereby  a  pampered  minority  will  very 
deliberately  "pick  the  best  plums  for  themselves  "  under 
the  direct  patronage  of  the  Crown.  I  would  venture  to  say 
as  a.  worker  and  a  member  of  the  E.T.U..  that,  of  the  many 
effusions  of  Mr.  Wordinaham.  this  address  is  the  most 
revolting  and  nauseous  exhibition  of  "class  versus  class" 
that  we  have  had  the  privilege  of  reading.  My  earnest  svm- 
patliy  is  extended  to  those  unfortunates  who  will  swallow 
this  bait  so  temptingly  held  out  to  them  by  the  President  of 
the  f.E.E.  In  conclusion,  I  would  reiterate  the  fact  (for 
their  benefit)  that  there  are  only  two  sides  to  industrial 
questions,  and  that  no  matter  how  much  they  may  pride 
themselves  as  to  the  posses.sion  of  superior  "brains"  it  is 
to  their  lienefit  to  be  organised   with  the  workers. 


Newcastle-upt>n-Tvne. 
June  loih,  1919. 


M.  Boyle,   n.T.U. 


The   E.P.E.A.    Award. 


Like  "  rare  and  refreshinc  fruit  "  in  this  hot  weather 
eomes  the  laboriously  facetious  letter  of  "  Connaught  T. 
Smith."  Such  a  delicious  sense  of  humour  is  simply  price- 
less, and  must  go  far  to  sustain  the  drooping  spirits  of  the 
author  what  time  the  payment  of  the  award  tarrieth. 

Who,  regarding  the  (wne  of  his  former  effusions,  would 
have  credited  him  with  the  pos.'se.ssion  of  a,  dual  per.sonalitv'^ 


The  forbidding  Mr.  Hyde  of  the  past  few  weeks  has  meta- 
morphosed into  the  genial  Dr.  Jekyll  of  to-day,  whom  the 
-heady  vintage  of 'his  exuberant  high  spuits  has  inspued  to 
l.lie  giddy  jazz  with  which  he  has  just  occupied  so  much 
valuable  space  in  your  columns.  His  concluding  remarks, 
however,  seem  to  point  to  its  being  a  valedictory  address,  for 
which  relief   much  thanks! 

Whcu  I  rashly  ventured  to  use  meta.phor  to  illustrate  my 
points,  I  confess  I  did  not  envisage  all  the  possible  results 
that  might  follow  the  reckless  unsheathing  of  the  lethal 
weapon  which  has  afforded  Mr.  Smith  so  much  hilarity.  He 
desires  to  use  the  sword— so  much  was  already  obvious  from 
his  previous  letters- -but  the  usual  preliminary  to  doing  so  is 
to  release  it  from  its  scabbard,  the  cutting  edge  of  the  latter 
being  less  efficient  than  lh:u  (.1  tli.-  naked  blade.  To 
"strongly  draw."  the  r\pi.--:,iii  t:i  which  Mr.  Sniith  takes 
exception,  and  which,' bi  the  way,  is  nut  of  my  invention, 
Init  is  a.  quotation  from  a  very  famous  piece  of  literatmc, 
implies  that  the  drawer  is  strong,  has  a  strong  cause,  and  is 
prepared  to  use  his  %\eapon  strongly  and  resolutely  until  his 
jjurpose  is  effected;  moreover,  the  mere  demonstration  of 
potential  'force  has  been  known  to  prove  quite  successful  in 
bringing  an  enemy  to"  reason  without  proceeding  to  extremi- 
ties, provided  the  will  to  make  good  the  threat;  is  present  and 
recognised,  so  tJiat  Mr.  Smith's  humorous  dissertation  loses 
its  point,  while  the  SAVord  does  not. 

As  to  charming  the  kernel  out  of  a  nut  by  moral  suasion, 
such  an  absurd  suggestion  was  never  made.  A^  long  as 
moral  suasion  is  effective  in  securing  a  desired  end  (this, 
observe,  has  nothing  to  do  with  nuts)  as  it  often  is  in  spite  of 
the  scorn  poured  on  the  idea,  it  is  foolish  to  adopt  hostile 
measmes.  These  should  only  be  employed  when  all  other 
legitimate  means  of  obtaining  justice  have  proved  futile.  The 
tone  of  Mr.  Smith's  previous  outpourings  gave  the  impression 
that  he  had  no  use  for  anything  but  dra.stic  action,  first,  last, 
and  all   the   time. 

Your  correspondent  stigmatises  the  .statement  'ihat  "  a  very 
considerable  percentage  of  E.P.E.A,  members  have  received 
the  award  "  as  incorrect,  and  citi-  in  ,-apport  of  his  conten- 
tion-the  latest  report  of  the  \--nri:itinn.  In  his  haste  to 
ridicule  my  metaphor  it  has  evidinth  esraiied  his  obseiwation 
that  "  ni.'iiibiTS  "  and  "  U]ldertakin^:^  "  are  not  synonymous. 
Even  .1  few  undertakings  may  emplny  a  large  number  of 
nienilii  r>,  iind  conversely. 

With  "Connaught  T.  Smith's"  grievance,  and  that  of 
manv  other  members  of  the  Ass<x-iation,  1  <an  sympathise, 
liut,  as  I  have  already  said,  to  .=neer  and  gild  throuch 
the  columns  of  the  Press  at  the  only  organisation  with  the 
power  (if  redress  is  to  crab  its  usefulness,  and  to  weaken  the 
hand  on  vvbidi  we  depend,  when  necessai-y,  to  "strongly 
draw  "    the    swurd. 

Shift   Enj^ineer. 
June   M/Zi,   1919. 


Further  to  coirespundeuce  on  the  above.  1  think  you  will 
quite  agree.  Mr.  Editor,  that  Mr.  Connaught  T.  Smith  and 
mv,-elf  ha\e  done  our  best  through  your  colimius  to  get  at  the 
truth  about  this  award.  Up  to  now  we  have  been  unsucces.s- 
ful.  Will  not  the  secretary  of  the  association  give  us  a 
-straight  answer'.'  Is  the  award  backed  In-  any  authority? 
And  what  is  the  remedy  to  a.  point-blank  refusal  by  the  com- 
mittee to  accede  to  the  award'?  Your  correspondent  "  Wes- 
.sex  "  has  misconstnied  my  letter  of  May  Gth.  Many  of  us 
have  refrained  from  joining  up  till  now,  as  anyone  in  out- 
lying cUstricts  will  reahse  the  ditticulty  however  much  one 
is  in  sympathy  with  the  movement.  1  sincerely  hope  1  shall 
become  a  member  of  either  or  both  unions,  but  am  afraid 
I  shall  be  ineligible  for  the  E.T.U. 

Regarding  wages  beiu^dangerouslij  near  your  own.  I  know 
cases  where  they  are  above,  more  by  good  luck  than  ability, 
and  where  far  less  hours  are  worked,  and  no  responsibility. 
I  quite  agree  that  competent  labour  should  be  well  paid,  but 
where  the  price  for  the  "  duds"  is  the  same  I  cannot  agree 
with  E.T.U.  methods.' 

I  can  assm-e  Mr.  Connaught  T,  Smith  that  I  have  met,  con- 
versed, and  shaken  hands  with,  these  elusive  supermen,  who 
have  received  the  award,  but  they  belong  to  the  super-stations, 
and  having  got  it,  I  am  sorry  t?  say.  they  prefer  to  lie  low. 
To  go  further,  I  will  cite  a  case  to  committeemen,  directors, 
and  a  very  few  chiefs  :  .A  large  Corporation  under-taking  was 
severely  criticised  recently  (and  it  required  it)  not  very  far 
from  here.  The  whole  staff  joined  the  E.P.E..A.  with  dis- 
appointing results,  in  fact  no  result,  month  after  month ;  in 
desperation  they  joined  the  E,r,U,  What  happened','  With 
the  backing  behind  them  of  iiractinilly  the  whole  of  the  men, 
linth  inside  and  out,  they  immediately  received  the  grant 
which  they  had  been  trying  to  get  through  the  E,P,E..\. 
for  months  and  months.  There  is  no  need  to  ask  why!  and 
comment  is  unnecessary.  "Change  over"  puts  the  matter 
very   neatly. 

I  cannot  agree  with  "Shift  Engineer"  (I  do  w'ish  your 
correspondents  would  put  their  names,  .surely  there  is  no 
need  for  camouflage).  I  saw  cage  648  Electrical  Review; 
verv  nice  !  But  instead  of  the  association  w-orryinp  over 
pimer  Bills,  let  it  get  the  award  applied  to  its  members,  1 
■will  never  believe  "  Bolshevik  "  a  term  applicable  to  any 
Britisher;  a  deal  more  miblicitv  to  the  whole  affair  is  what 
is  required,    and    Mr.    Connaught    T,    Smith's  criticisn 


stlv  deserved.     What  about  n 


-viciation,  the  CE.E.A. 
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(Chief  Electrical  Engineers'  Association)  as  an  offshoot  to  the 
B.P.E..\.  and  E.T.U.  I  have  heard  of  a  very  good  man  who 
loight  take  the  secretaryship. 

H.  A    Harding. 
Bognor  Electricity   Works, 
June  llth,  1919. 


LEGAL. 


Working  Speeds  in  Radio-Telegraphy. 

In  your  issue  of  the  6th  iusl.,  under  the  heading  of  "  Work- 
ing Speeds  in  Radio-Tolegraphy,"  Mr.  E.  Raymond-Barker 
asks  for  some  iuforuiatiou  in  the  interests  of  the  telegraphing 
public,  which  I  have  pleasure  in  ."flipplying. 

The  delays  coraplained  aliout  in  respect  of  the  Madrid- 
l.oudon  .service  «ere  uiaiuly  due  t<.)  the  strike  of  the  telegraph 
!-tart  of  the  land  lines  in  Sjiaiu,  which  re.-iulted  in  a  great 
acvuniulation  of  uie.ssiiges  in  the  telegraph  stations  through- 
out that  country. 

The  wireless  stations,  however,  would  have  been  able  to 
lope  with  that  accumulation  if  modern  installations  had  been 
available,  but  the  stations  which  arc  at  present  serving  are 
old,  and  were  not  constructed  for  a  commercial  telegraph 
service  between  the  two  countries,  and  they  are  only  being 
used  temporarily  pending  the  construction  of  up-to-date  and 
efficient  stations  for  this  work. 

The  wireless  stiitious  which  have  been  erected  to  conduct 
a  commercial  seiTice  which  I  had  in  mind,  and  to  which  re- 
ference is  made,  have  been  devoted  to  war  purposes  ever 
since  they  were  constructed,  and  have  not  yet  been  com- 
pletely released. 

The  wireless  service  has,  nevei-theless,  greatly  relieved  the 
congestion  of  the  cables,  and,  apart  from  the  delays  refened 
to  above  in  consequence  of  the  accumulation  resulting  from 
the, Spanish   telegraph  strikes,  has  given  great  satisfaction. 

Marconi's  Wireless  Telegraph  Co.,  Ltd., 

Godfrey  0.  Is.t.Acs, 
London.   W.C..  Managing  Director. 

Junr  VWi,  39I0. 


Mathematics  in  Illuminating  Lngineering. 

I  rpa«l  with  much  interest  the  article  in  your  issue  of  the 
Olh  inst.  by  Mr.  G.  W.  Stubbings  regai'ding  the  importajjce 
of  elementary  mathematics  to  engineers.  Although  not  my- 
telf  an  engineer,  may  I  add  to  his  remai-ks  that  if  gentlemen 
in  the  electrical  and  allied  industries  embraced  that  subject 
in  their  studies  it  would  assist  them  to  initiate  improved  ideas 
in  their  commercial  organisation  and  sales  campaigns,  and 
thus  enable  more  successful  competition  against  much  of  the 
cheap  and  inefficient  instniments  and  accessories  introduced 
to  the  commercial  market.  It  would  command  better  prices 
in  transactions,  and  correspondingly  tend  to  forbid  entry  of 
that  ignorant  class  who  impudently  pose  as  engineers,  by  ex- 
l")sing  their  inability  to  uphold  foolish  arguments  andmis- 
l<'ading  statements  upon  subjects  which  mathematics  can 
always  successfully  guard  in  science. 

My  mind  is  earned  at  the  moment  to  the  ab.-m-d  state- 
ments issued  and  accepted  regarding  the  relation  of  reflectors 
to  visual  "efficiency."  The  prevailing  interpretation  im- 
plied by  advertisers  of  these,  for  commercial  motives,  gives 
inference  which  deludes  the  average  engineer  and  public  into 
the  belief  that  foot-candle  intensity  is  a  more  important  factor 
<o  the  eye  than  uniformity  of  that  intensity  (i.e.,  diversity 
factor). 

It,  is  weU  known  to  a  few.  and  can  in  fact  lie  proved  by 
practical  test,  that  an  intensity  of  illumination  may  be  from 
33J  to  50  per  cent,  less  in  one  case  than  another.  Ijut  yet  give 
perceptibly  clearer  vision  when  the  installation  is  engineered 
by  mathematics. 

Uniformity  in  distribution  of  light  upon  surfaces,  whether 
distributed  by  opal,  prismatic,  or  any  other  reflectors,  is 
equally  in  each  ease  purely  an  application  of  niathematics, 
and  if  each  or  any  or  all  (when  properly  manufactured)  be 
adjus-ted  by  correct  calculations  taken  from  a  photometric 
curve  of  the  units  employed,  no  eye  would  be  able  to  distin- 
guish a  difference  betw-een  the  resulting  foot-candle  inten- 
.sities  obtained. 

It  cannot  be  too  strongly  urged  in  the  intei-ests  of  bona  tide 
engineers  and  the  promotion  of  more  i>rofitable  commerce 
that  "efficiency"  in  lighting  is  dependent  upon  mathe- 
matical, and  not  upon  the  so-called  reflector  efficiency,  which 
latter  is  relatively  an  unhnix)rtant  factor. 

The  much  accepted  "  cons-tant  "  ratios  emplovexl  in  adjust- 
ing lighting  units  .should.  I  venture  to  say,  tie  discouraged 
from  an  engineering  point  of  view,  bccau.se  it  will  be  found 
that  mathematics  do  not  supgort  the  ela.im  to  efficiency  in  dis- 
tribution by  such  "constants."  which  have  been  accepted  far 
t-rx)  apathetically.  Such  .systems  also  disguise  the  value  of  the 
engineering  sei-vice.s  actually  needed,  and  make  them  appar- 
ently merely  auxiliary  to  retiect-'r  sen-ice.  which  cannot 
assist  the  industry  either  as  a.  prolession  or  a  science. 

\\\  this  can  lie  re.-Klilv  ascertained  by  those  yho  care  to 
r^lcuJate  foot -candle  intensities  in  varj'ing  ratios  upon  a  square 
served  by  four  units  fan>  make  of  reflectoH  with  one  placed 
at  each  corner. 

Space  prohibits  my  offering  examples  here,  but  publication 
will  i<:sue  shortly. 

,       ^  ^     .  Sydney  O.  Cook. 

London.  S.E..  .7 >,H.'  16tR,  1919, 


"  Unlicensed  "  Tbamcabs. 

Before  Fleetwood  Magistrates,  on  .Tune  12th,  the  Blackpool  and 
Fleetwood  Tramroad  C'o.  was  summoned  for  using  an  imlicensed 
tramcar.  Mr.  Cottam,  for  the  Fleetwood  Council,  said  the  case 
was  brought  to  establish  the  right  to  require  the  licensing  of  all 
cars  on  the  defendants'  tramway.  The  company  had  challenged 
the  right  of  the  Council  under  the  .Vot  which  it  secured  in  18H(i. 
It  was  admitted  for  the  company  that  in  past  years  it  hud  paid 
a  licence  at  the  rate  of  .">8.  jier  car,  but  its  solicitor  contendefl 
that  this  was  not  a  legal  charge.  The  Coimcil  might  just  as  well 
try  to  licence  the  railway  company  running  through  the  town. 
Mr.  J.  Cameron  (tramways  manager^  said  the  licence  ha<l  been  [laid 
in  past  years  under  a  false  impression.  The  Bench  ruled  that  the 
Council  had  a  right  to  license  the  cars,  and  the  Tramway  Co.  was 
fined  20s.     A  case  was  stated  for  appeal. 


COIIPBNSATION    FOB   CDT   TELKUKAPH    WiKES. 

At  Ballymote  (Co.  Sligo)  Quarter  Sessions,  before  County  Court 
.fudge  Wakely.  the  Postmaster-General  was  granted  £2(1  com- 
pensation, together  with  X.  7  for  ex)>enses,  for  the  malicious  outting 
of  telegraph  wires  between  Ballymote  and  Kilfree.  by  parties 
unknown. 


BUSINESS  NOTES. 


The  "  Electrical  Review  "  Index. — As  it  is  still  necessary 

to  effect  every  jiossibk'  eiX)nomy  in  paper  consumption,  the  Index 
to  Vol.  LXXXIV  of  the  Electrical  Review,  which  will  shortly 
be  printed,  will  lie  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d.  post  free. 
Any  reader  or  advertiser  at  Home  or  Abroad  who  requires  a  copy 
for  binding  or  other  purposes  is  asked  to  make  early  application 
therefor  to  the  Publisher,  Electrical  Review,  4,  Ludgate  Hill. 
E.C.  4. 

New   French    Companies. — There  has  been  formed  at 

Paris  the  Sooiete  des  Lampes  Eldea  (L.  D.  Avellar  et  Cie.),  with  a 
capital  of  500.000  fr.,  for  the  manufacture  and  sale  of  all  kinds  of 
electrical  apparatus. 

L'Etoile  (Societe  pour,  la  Fabrication  d'Accessoires  Destines  a  la 
Mecanique,  I'Electricite  et  les  Mines')  is  the  style  of  a  company 
formed  at  Aubervilliers.  with  a  capital  of  300,000  fr.,  for  the  pur- 
poses indicated  in  its  title. 

The  Auciens  Etablissemcuts  Berger  has  been  converted  into  a 
company  with  a  capital  of  2.250,000  fr.  Its  specialities  are  the 
making  and  sale  of  all  kinds  of  electrical  goods,  and  in  particular 
submersible  and  centrifugal  pumps. 

There  has  been  constituted  at  Paris  the  Compa^uie  d'Exploitation 
Kadio-Electrique,  with  a  capital  of  2.500,000  fr..  whose  objects  arc 
the  purchase,  sale,  installation,  and  working  in  France  and  abroad 
of  all  kinds  of  telegraphic,  telephonic,  and  wireless  signalling 
apparatus. 

Under  the  title  of  the  Societe  P.M.E..  a  company  has  beeu  formed 
at  Paris  with  102,000  fr.  capital,  to  maie  and  sell  all  kinds  of  me- 
chanisms and  electric  motors. 

The  A.S.E.  Ballot  for  a  44.Honrs'  Week.— The  Time>^ 

states  that  the  result  of  the  ballot  among  the  Amalgamated  Society 
of  Engineers  on  the  44-hom-s'  week  is  : — For,  64,908  :  against, 
2.-599. 

According  to  the  Mam-ltexter  Guardian,  a  conference  of  delegates 
of  the  Amalgamated  Society  of  Engineers  is  being  held  in  Man- 
chester. Among  the  questions  to  be  considered  is  that  of  amalga- 
mation with  other  Unions.  This  not  only  affects  the  A.S.E.  in  this 
country  but  al.so  iu  America  and  Canada,  where  the  Society  has 
branches,  with  a  considerable  membership.  The  International 
Association  of  Machinists  of  America  has  sent  over  two  repre- 
sentatives to  investigate  the  matter.  It  has  also  been  decided  to 
iuvite  to  this  country  delegates  from  the  Councils  of  the  A.S.E. 
in  America  and  Canada  to  take  part  in  the  discussion  of  the 
question. 

Export  Trade. — The  British  and  Allies  Merchants'  and 

Brokers'  Association  (I'arent),  Ltd..  has  been  constituted  with 
offices  at  34.3-5.  Dashwood  House,  New  Broad  Street,  London,  E.C.  2. 
with  the  object  of  linking-up  and  consolidating  the  interests  of 
manufacturers  and  traders  within  the  Empire,  and  to  foster  the 
keen  desire  of  the  Allied  nations  for  leoiprocal  trade  with  the 
British  Empire.  It  is  desired  by  means  of  a  strong  organisation  to 
secure  these  objects  and  to  annex  a  large  proportion  of  Germany's 
pre-war  export  trade.  The  matter  is  fully  explained  in  a  folder 
that  has  been  issued. 

Factory  for  Sale. — Among  the  national  factories  for  sale 
by  direction  of  the  Disposal  Board,  Ministry  of  Munitions,  is  that 
of  the  Willesden  bos  factory,  situate  about  one  mile  from  Park 
Royal  Station.  The  buildings  comprise  main  shop,  including 
machine,  assembly  and  polishing  shops,  power  and  boiler  houses. 
timber  and  loading  sheds,  offices  and  stores,  and  cover  an  area  of 
over  three  acres. 
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Fire. — By  a  fire  at  Trafford  Park  on  Thursday  night,  last 
week,  two  large  warehouses,  au  eugineering  stores,  two  timber 
yards,  and  the  estate  office  of  the  Trafford  Park  Co.  were  destroyed. 

The  Protection   of  Australian   Industries,— The  Times 

ocirrespondent  in  Australia  states  that  the  Industrial  Protection 
League  has  been  inau<;-urated  in  !Mel bourne,  under  the  patronage  of 
Mr.  W.  A.  Watt,  Actintr  Prime  Minister.  The  policy  of  the  League 
predicates  high  Protection,  its  general  purpose  being  set  out  as 
that  of  bringing  to  beaj-  upon  Parliament  such  a  pressure  of  public 
..pinion  as  will  compel  thf  Legislature  t.">  give  Australian  producers 
I'omiuand  of  their  own  domestic  markets  and  facilitate  the  develop- 
nicnt  of  a  great  export  trade  and  of  supjiorting  candidates  who  will 
vole  for  an  etlicient  Protective  Tariff  to  Aiistralian  industries, 
especially  key  industries,  which  will  make  Australia,  as  far  ;»s 
]iossible.  independent  of  external  supplies. 

Anstralian-made  Cables. — In  a  note  headed  "  The  Real 

Australian  Spirit,"  the  Imhixtrinl  Australian  and  Mining  Stanihird 
states : — "  The  Electric  Supply  Committee  of  Melbourne  City 
Council  has  giren  the  lead  to  other  public  bodies  in  the  matter  of 
t he  encouragement  of  Australian  inciustries.  At  a  recent  meeting 
of  the  Council  it  was  announced  that  for  the  first  time  it  had  been 
possible  to  purchase  Australian-made  copper  cables.  The  Com- 
mittee recommended  the  acceptance  of  the  tender  of  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  at  £2.273  for  the  supply  of 
H)  tons  of  assorted  gauges.  It  was  stated  that  the  tender  acceptetl 
was  9  per  cent,  higher  th.an  a  British  tender.  7  per  cent,  higher 
than  an  American.  14  per  cent,  higher  than  a  Canadian,  and  l."i 
par  cent,  higher  than  a  Japanese  tender.  The  cable  will  be  pro- 
duced at  the  works  of  Metal  Manufactures.  Ltd.,  Port  Kembla, 
New  South  Wal.-s." 

Engineering   War   Bonuses. — Two    proposals    are    put 

forward  just  now  regarding  war  bonuses  in  the  shipbuilding  and 
engineering  trades.  The  employers  seek  a  reduction  of  .")S.  per 
week  in  the  war  bonus  of  skilled  and  unskilled  men  ;  the  employes 
are  asking  for  an  advance  of  los.  per  week  for  skilled  men.  for  time 
and  piece  workers. 

A  Belgian  Metal   Trust.— It  is   reported  that  Belgian 

manufacturers  are  endeavouring  to  form  a  metal  trust  with  a 
capital  of  ,SOO,000,000  fr.  (£12,000,000),  the  object  being  to 
replace  the  numerous  works  destroyed  in  Belgium  during  the  war 
by  three  or  four  large  works  each  of  which  would  specialise  in  the 
manufacture  of  certain  articles. — Times. 

German  Industrial    Investigation. — A  German  wireless 

message  reports  the  foundation  of  a  Society  for  Comparative 
Industrial  Investigation,  to  study  all  questions  connected  with  the 
reconstruction  and  development  of  German  industry. —  Time.''. 

Business    Correspondence    with    Germany.  —  It     is 

announced,  with  reference  to  the  General  Licence  of  the  Board  of 
Trade  authorising,  on  certain  conditions,  the  supply  and  negotia- 
tions for  the  supply  of  foodstuffs  to  Germany,  that,  although  the 
licence  covers  direct  negotiations  with  firms  in  Germany  in  con- 
nection with  the  supply  of  foodstuffs,  there  is  at  present  no  direct 
postal  communication  between  this  country  and  the  parts  of  Ger- 
many that  are  not  in  the  occupation  of  tlie  Ai-mies  of  the  Associated 
Governments,  and  that  traflers  should  therefore  send  their  letters 
for  those  territories  on  matters  covered  by  the  General  Licence 
through  an  intermediary  in  a  neutral  country. 

Technical  Teachers  at  Westinghouse  Works. — Dele- 
gates attending  the  annual  Conference  at  Bolton  of  the  Association 
of  Teachers  in  Technical  Instruction,  on  ,Iune  11th.  visited  the 
works  of  the  British  Westinghouse  Electric  and  Manufacturing  Co., 
Trafford  Park,  where  they  found  the  works  school  of  special 
interest. 

Sales  of  Government  Stores. — In  connection  with  the 

sales  of  surplus  Government  property,  samples  of  surplus  and 
captured  electrical  instruments,  telegraphs  and  telephones,  have 
arrived  in  London,  and  have  been  arranged  at  the  Exhibition  at 
the  Agricultural  Hall.  A  reference  to  these  stores  will  be  found 
in  our  advertisemeitt  pages  to-day. 

Brazilian    Industrial   Delegation.— The   Federation  of 

British  Industries  is  holding  a  luncheon  at  the  Savoy  Hotel,  on 
Friday,  .Tune  27th,  to  afford  members  an  opportunity  of  meeting 
the  delegation  from  Brazil,  who  are  coming  to  this  country  at  the 
invitation  of  the  Federation.  The  delegates  will  lat«r  visit  the 
following  centres  : — Birmingham,  Bradford.  Bristol,  Edinbirrgh, 
Glasgow,  Leeds,  Leicester,  Liverpool,  Manchester,  Newcastle, 
Nottingham,  Sheffield,  and  Swansea. 

The  delegation  includes  Dr.  Pandia  Calogeras,  the  Ex-Minister 
of  Finance,  Agriculture,  and  Commerce  ;  and  other  eminent 
Brazilians.  Members  of  the  Federation  of  British  Industries 
attached  to  the  tour  are  Mr.  Guy  Locock,  C.M.G.  ;  Brig.-General 
A.  H.  Leggett.  C.M.G.  ;  Mr.  Edmund  L.  Hill,  general  secretary  ; 
and  others. 

Electric    Lamp   Competition  from   the   Continent.— A 

very  considerable  inflow  of  imports  will  ensue  upon  the  decision  to 
admit  bulbs  for  electric  lamps  at  the  rate  of  50  per  cent,  of  the 
1913  volume  of  business.  Before  the  war  we  derived  our  principal 
supplies  from  outside,  chiefly  from  Germany.  For  the  present,  Den- 
mark and  Holland  look  like  profiting  most  by  the  modification  of 
the  embargo.  It  will  require  a  good  deal  to  convince  some  of  the 
British  manufacturers,  however,  that  Germany  is  not  the  real 
country  of  origin  as  regards  a  large  proportion  of  the  supplies  of 


"lass  goods  which  have  been  awaiting  the  moment  for  shipment 
from  the  Continent.  Whatever  warrant  there  may  be  for  it^he 
belief  is  widespread  that  quantities  of  German  glass  have  been 
passed  over  the  frontier.  This  is  assigned  as  one  explanation  of 
the  offers  of  glass  at  the  comparatively  low  prices  which  are 
being  received  from  districts  contiguous  to  Germany.  Dnrmg  the 
last  five  years  we  have  learnt  to  make  electric  lamp  bulbs  for  our- 
selves. Special  departments  have  been  created  for  this  manufac- 
ture at  most  of  the  glass  houses  of  Birmingham  and  Stourbridg-e, 
and  other  districts  have  helped  in  overcoming  past  deficiencies. 
Proo^ress  has  been  rapid  sine*  ISK.  Youths  trained  for  the  work 
have  attained  such  skill  that,  mainly  by  dint  ;.f  highei-  proficiency, 
fiictories  have  trebled  their  output.  But  with  the  best  that  we 
could  do  the  shortage  has  not  been  overtaken.  The  readnnssion 
of  a  limited  volume  of  imports  will  leave  plenty  of  trade  for  the 
home  producer— for  the  present.  As  to  the  possibilities  ot  this 
branch  in  the  future,  some  of  our  manufacturers  are  not  too  con- 
fident about  holding  the  ground  won  unless  effective  means  are 
taken  to  prevent  unfaii-  exploitation  of  the  market.  Many  ot 
them  have  gone  into  the  business  to  rescue  the  country  from  a 
position  which  was  full  of  peril.  Their  hope  is  that,  m  view  ot 
the  importance  of  the  industry  to  the  safety  of  the  State,  the 
Government  will  not  suffer  it  to  be  strangled  by  outside  competition. 
The  quality  of  the  British-made  bulb  is  spoken  of  very  apprecia- 
tively and  it  is  stated  that  the  output  amounts  to  a  quarter  ot  a 
million  a  week.  It  is  understood  to  be  the  intention  to  import 
bulbs  wired  ready  for  wse.—Birininnliam  Post. 

Foreign   Trade.— The  May  Figures.— The  following 

are  the  electrical  and  machinery  figures  given  in  the  official  returns 
of  imports  and  exports  for  Jlay  : — 


Mai), 

Imports.  1919. 

£, 

Electrical  goods,  it.c.  ...       124,134 

Machinery       1,118,144 


inc.  or  5  mmUhs,  1919. 

d£c.  Inc.  or  dec. 

£  £ 

+     43,00.';  +     190,850 

+   127,427  -(-  2,128,375 


Exports. 
Electrical  goods,  &c.  ...       454,114  +     79,113     +,^^62,274 

Machinery        2,664,378         +969„,5(;     -(-.U8,,210 

Plant  for  Disposal.— The  Disposal  Board  Ministry  of 
Munitions  is  offering  for  sale  the  electrical  plant  for  "  Cottrell 
precipitator  at  Oldbury  Explosives  Factory.    For  full  particulars 
see  our  ad vertisement  .pages  to-day. 

Spain's     Resurrection    is    Indubitable.— The    Spanish 

Ambassador  to  the  United  States,  Senor  Juan  Riano,  contributes, 
an  articleunder  the  above  heading  to  the  May  issue  of  Ingenenn 
Internacional  (New  York).  After  giving  a  resume  ot  recent 
industrial  developments  in  Spain,  he  concludes  ;—  ,        ,  . 

■Spain  has  now  definitely  started  on  several  large  undertakings, 
such  as  the  new  railway  from  the  French  frontier  to  Algeciras  the 
new  railway  from  Madrid  to  Valencia,  and  from  Madrid  to  A  igo 
Further,  she  wishes  to  construct  a  railway  to  connect  the  naval 
base  of  Corunna  and  Ferrol,  with  Gijon,  and  thus  complete  the 
communication  between  Galicia.  A.sturias.  and  Vascongadas  by 
means  of  a  line  running  along  the  Cantabrian  coast.  She  wishes, 
too  to  complete  the  network  of  strategic  and  mUitary  railways 
within  the  country,  and  to  this  end  the  Government  guar^itees  a 
return  of  5  per  cent,  per  annum  on  the  capital  involved  in  its 
construction.  She  wishes  to  construct  a  port  at  Vigo  in  order  to 
furnish  adeviuate  facilities  for  the  big  liners  of  the  Vigo— New 
York  Line.  ,     ,  „     ■        a 

■'  In  addition  to  the  important  projects  cited  above,  Spain  offers 
many  other  openings  for  the  investment  of  both  Spanish  a,nd 
foreign  capital,  among  which  may  be  mentioned  the  electrification 
of  some  sections  of  the  railways  of  the  North  ;  the  construction  of 
a  .'ood  number  of  inter-urban  tramways,  such  as  that  trom 
Corunna  to  Santiago  :  the  construction  of  dockyards  m  Malaga,  in 
San  Felui  de  Guixole.  and  in  other  parts  ;  the  installation  and 
exploitation  of  the  free  ports  of  Barcelona  and  Cadiz  ;  the  utilisa- 
tion of  lar<'e  water-falls  for  the  production  of  electric  energy  :  the 
intensive  exploitation  of  a  large  number  of  coal  mines,  mines  of 
iron  ore,  copper,  lead,  wolfram,  &c. 

■•  All  these  offer,  not  solely  a  very  lucrative  return  to  American 
capitalists,  but  also  grand  opportunities  for  the  Unit-.d  States  to 
supply  enormous  ciuantities  of  material,  machinery,  tools,  and 
manufactured  commodities.  This,  of  course,  is  well  known  to  the 
directors  of  that  jwwerful  movement  in  America,  which,  since  the 
cessation  ot  hostilities,  has  devoted  its  energies  towards  capturing 
the  markets  of  those  neutral  countries  formerly  dominated  by  the 
Central  Empires.  A  large  number  of  American  financiere, 
engineers,  manufacturers,  and  merchants,  are  already  in  the 
country  studying  its  needs  and  possibilities,  and  many  important 
firms  are  now  establishing  branches  and  agencies,  or  appointing 
representatives,  in  Spain." 

Aerodromes  as  Factories.— Several  aerodromes  that  are 

not  permanently  required  for  Government  purposes,  are  to  be 
disposed  of  Thev  are  situatetl  at  Goldhanger  and  Stow  Manes  in 
Essex  •  two  in  Suffolk  at  Burgh  Castle  and  Covehithe  :  one  at 
Lilbourne,  on  the  borders  of  Northauts  and  Warwickshire  :  and 
the  others  are  at  Ramsev  (Hunts),  Telscombe  (Suffolk),  and  Edzell 
(Kincardine).  The  various  buildings  are  of  brick,  corrugated  iron 
and  timber,  with  water  supply  and  electric  light  installed,  and 
could  readUv  be  adapted  for  factory  purposes.  Particulars  from 
the  Disposal' Board,  D.B.I.a.3.,  Room  135,  Charing  Cross  Buildings, 
Villiers  Street.  W.C.  2. 
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Catalogues  and  Lists. — The   Genkrai,  Elkctric  Co., 

Lid.  67.  Queen  Virtoria  Street.  London,  E.C,  4. — Reprint  of  ''S" 
Seotiou  catalogue  dealing  with  electric  lightingr  supplies.  This  has 
been  brougrht  up  to  date  as  far  as  prevailing  conditions  will  permit 
by  the  inclusion  of  as  many  new  patterns  as  are  already  available. 
Minor  adjustments  have  been  made  in  some  of  the  list  prices, 
which,  however,  stand  approximately  at  the  pre-war  level,  so  that 
a  single  .uniform  advance  applies  to  the  whole  catalogue  section. 
Temporarily  the  prices  of  a  few  articles  listed  are  withdrawn,  as  is 
intimated  by  a  printed  slip,  but  in  most  of  these  cases  special 
quotations  can  be  given  on  application.  The  issue  of  an  entirely 
new  catalogue  with  fixed  list  prices  presents  innumerable  dilB- 
oulties  at  the  present  time,  whilst  conditions  are  in  such  a  state  of 
rapid  Huot nation.  In  ooasequenee,  the  company  have  decided  to 
tide  over  the  period  of  transition  In  cimtinuing  to  operate  for  the 
time  being  on  reprints  of  the  pre-war  lists,  each  eiDlindying  smli 
revision  as  can  already  be  made.  The  "S"  Section  catalogue  em- 
braces distribution  ami  cut-out  boards  ;  all  kinds  of  branch 
switches,  wall  plugs,  ailaptors  and  connectors,  coiling  roses  cut- 
outs, lampholders,  Aic. 

MKS.*ris.  Hkjgs  Kkos..  Sand  Pits.  Birmingham.  Stock  list  of 
shunt-wound  interpole  motors  for  1 10.  230.  and  4iiO  volts. 

.STERnxc;  Telephone  and  Electric  Co.,  Ltd.,  210-212, 
Tottenham  Court  Road,  tondon.  W.  1. — Advance  copy  of  new 
folder  ("  Has  Anybody  here  seen  Mr.  Brown  .' '")  briefly  describing 
the  Sterling  staff  signalling  svstem. 

Book  Notices.  — /''«'v?(/a//  Hoiitie  Jour  mil.  Vol.  VIII, 
Xo.  :l,  Juni-.  191!'.  London  :  Faraday  House. — In  this  issue,  besides 
the  usual  supply  of  notes  of  interest  to  students,  reference  is  made 
to  Dr.  X.  Campbell  and  Mr.  C.  C.  Paterson's  recent  paper  on  "Some 
Characteristics  of  the  Spark  Discharge  and  its  Effect  in  Igniting 
Explosive  Mixtures,"  read  before  the  Physical  Society  of  London. 
The  object  of  the  investigation  was  to  determine  the  relation 
between  the  electrical  charaoteristic  of  a  spark  discharge  and  its 
power  of  igniting  explosive  mixtures.  Regarding  the  11I18  edition 
of  the  Standardisation  Rules  of  the  A.T.K.E,.  criticism  is  levelled 
against  the  lay  of  a  wire  of  a  stramled  eomluctor  being  defined  .o-s 
I lu!  ■  pitch  of  the  twist "  of  a  wire.  Dr.  Alex.  Russell,  in  an  in- 
teresting though  rather  mathematical  contrilnition  on  how  to 
obtain  constant  current  circuits  from  constant  potential  circuits 
and  conversely,  describes  three  of  the  simplest  methods  of  doing  so. 

"' George  Westinghonse  :  his  Life  and  Achievements."  By  F.  E. 
Leupp.  Pp.  vii  +  30:!  and  11  illustrations.  London  :  John  Murray. 
Price  158.  net. 

"Physical  Laboratory  Experiments  for  Engineering  Students  ' 
tPart  I— Mechanics.  Sound,  Heat,  and  Light).  By  S.  Sheldon  and 
E.  Hausman.  Pp.  v  +  134  40  figs.  London  :  Constable  iV:  Co. 
Price  6s.  net. 

"  Circular  Xo.  24  of  the  Bureau  of  Standards."  Contains  lists  of 
the  publications  issued  by  the  Bureau,  consisting  of  scientific  and 
technologic  papers,  circulars,  and  miscellaneous  publications,  also 
Supplement  Xo.  1  to  the  Circular.  \\'a,shingtnn  :  Government 
Printing  Office.     Price  2.")  cfents. 

Tlie    Provincial    Electric    Supply   Committee    of    the 

United  Kingdom — At  the  second  annual  meeting  of  the  General 
Committee  of  the  Provincial  Electric  Supply  Committee,  on 
May  27th.  1919,  Mr.  H.  B.  Renwick,  chairman  of  the  Committee, 
.said  that  the  year  1919  was  likely  to  become  one  of  the  most  momen- 
tous in  the  history  of  the  industry,  which  was  at  last  to  be  freed 
from  the  paralysing  parochial  fetters  which  had  bound  it  all  these 
years— at  least,  that  is  what  people  said.  It  was  now  admitted  by 
Parliament  to  be  a  key  industry — the  one  industry  which  was  to 
rescue  the  trade  of  the  country  from  possible  bankruptcy.  All  he 
would  say  at  that  moment  was— better  late  than  never.  He  saw 
no  reason  why  they  should  not  make  a  good  job  of  it  now,  if  it 
were  handled  in  a  statesmanlike  way— on  big,  broad  lines,  freed 
from  party  politics,  and  with  a  proper  regard  to  the  fair  claims  of 
the  supply  industry  and  the  real  needs  of  the  country. 

The  subscriptions  hafl  increased  to  £244,  while  working  expenses 
for  the  .year  amounted  to  the  modest  sum  of  £114.  Two  special 
items— the  subscription  to  the  Federation  of  British  Industries 
and  arbitration  expenses  under  Award  2.772— were  met  by  funds 
specially  contributed  by  certain  member-companies.  The  balance 
in  hand  was  £2.S0.  The  membership  had  increased  from  lOB 
to  120,  and  covered  practically  all  the  provincial  provisional- 
order  companies  in  the  United  Kingdom. 

The  Committee  had  taken  effective  action  in  connection  with 
the  Statutory  Undertakings  (Temporary  Increase  of  Charges) 
Act.  and  the  Ways  and  Communications  Bill.  Another  matter 
which  had  engaged  a  great  deal  of  time  and  attention  was 
the  Labour  question;  the  past  year  had  been  one  of  almost 
unintermittent  demands  for  increases  of  wages  by  Trade 
Unions  and  of  awards  under  the  Ministry  of  Munitions  or  the 
Ministry  of  Labour,  and  the  Committee  had  dealt  with  all  these 
cases  whenever  they  affected  the  Provincial  Electric  Supply  Com- 
mittee. The  thanks  of  the  Association  were  particularly  due  to 
its  two  representatives— Mr.  Wigham  and  Mr.  Scott-Moncrieff- 
who  had  both  devoted  to  these  matters  a  very  considerable  amount 
of  time  during  the  year. 

The  question  of  Labour  was  the  one  disturbing  element,  not 
onlv  in  this  industry  but  in  all  other  industries,  which  threatened 
o  regard  indefinitely  the  commercial  recovery  of  the  country  after 
the  war,  and  to  interfere  with  production,  which  was  the  one  vital 
factoi-  in  post-war  problems. 

The  Committee  was  doing  its  best  to  give  the  Government 
proposal  of  Xational  Industrial  Councils  every  chance.  The 
i»Iinistry  of  Labour  called  the  first  meeting  of  the  Industrial 
Council  on  May  Ist,  and  the  Association  wasfuUy  represented  on 


that  Council.  He  was  a  firm  believer  in  the  principle  of  closer 
co-operation  between  employers  and  emplo,T&  as  a  solution  of 
Laboin-  diffienlties.  but  he  was  not  sure  that  the  machinery  adop*eil 
under  the  Xational  Industrial  Councils  would  give  the  favourabi. 
results  which  many  anticipated. 

The  Committee  hod  become  a  member  of  the  Federation  of 
British  Industries,  through  the  generosity  of  the  bigger  companies 
on  the  Committee. 

In  the  matter  of  income-tax  allowances,  the  Committee  had 
obtained  some  concession.  It  had  obtained  the  provisional  consent 
of  the  Somerset  House  Authorities  for  Electricity  Companies  to  be 
included  amongst  those  entitled  to  the  special  assessment  .ni 
buildings  detailed  in  a  memorandum  sent  to  members.  lb, 
•  luestion  of  rating,  too,  had  engaged  a  good  deal  of  attention. 

The  Committee  nas  invited  by  the  Institution  of  Electrical 
lOngineers  t(j  co-operate  with  Ihem  in  forming  a  Committee  tn 
establish  a  national  proving  house ;  this  matter  hail  a  very 
important  bearing  for  electric  supply  companies,  and  called  fur 
their  support.  The  Committee  was  .-ilso  represented  on  the  Elec- 
trical Standards  Ccrmmittee. 

In  connection  with  the  Household  Fuel  and  Lighting  Order 
191.H,  the  Committee  was  represented  at  the  numerous  conferences 
whii^h  took  place.  From  an  electric  supply  point  of  view,  tin- 
Order  was  as  satisf.ictory  as  could  have  been  attained  under  the 
circumstances.  He  thought  it  was  now  fully  appreciated,  as  tlicy 
had  always  insiste<l,  th.at  small  reductions  in  electrii'it.v  used  Ini 
lighting  purposes  did  not  necessarily  result  in  any  apprecia'lr 
saving  of  coal  at  generating  stations.  The  Committee  assisted  tlu- 
Coal  Controller  in  connection  with  circulars  urging  on  the  pulili'- 
the  necessity  of  economy  in  co.al  for  household  use,  and  a  large 
number  of  member-companies  distributed  circulars  in  their  corres- 
jiondence,  fcc,,  both  in  the  X'ational  interest  and  also  as  having  ;i 
bearing  on  their  own  interests. 

Mr.  Renwiek's  remarks  on  the  Electricity  Supply  Bill  will 
be  abstracted  in  a  later  issue  ;  a  private  discussion  on  the  subject 
followed  his  address. 

Trade  Announcements. — Messus.   R.   JF.  L(i.n(ihotiia.m 

.\n;i  Co.,  Ltd.,  who  have  been  established  at  Wakefield  for  over 
:i0  years  as  engineers  and  machinery  merchants,  and  have  carried 
on  an  extensive  business  in  general  machinery,  especially  mining, 
electrical,  and  contractors'  plant,  are  removing  this  month  to  Don- 
caster.  They  have  sold  their  works  at  Wakefield,  and  are  making 
their  head  office  at  41,  Station  Road.  Doncaster.  The  Xewcastle 
office  will  remain  at  Milburn  House  (a). 

Messes.  Pinkney  &  Fokstee  have  set  up  in  business  as  elec- 
trical engineers  and  contractors  at  11,  Princess  Street,  Newcastle- 
upon-Tyne;  and  they  wish  to  receive  catalogues  from  manufacturers 
of  fittings,  accessories,  heating  and  cooking  apparatus,  &o.  ;  alsu 
country  house  lighting  plants,  batteries,  and  so  on.  Both  partner^ 
have  just  been  demobilised.  Mr.  Pinkney  was  a  captain  in  the 
Tyne  Electrical  Engineers.  R.E.,  being  in  command  of  No.  3  Anti- 
Aircraft  Company,  R.E.,  York.,  at  the  time  of  his  demobilisation, 
and  Mr.Forster  wasalieutenant  in  the6th  Northumberland  Fusiliers. 
Prior  to  the  war  both  gentlemen  were  with  Messrs.  Robson  and 
Coleman,  electrical  engineers  and  contractors,  of  Xewcastle. 

Messrs.  Hamilton  &  M'Pherson  have  commenced  business  as 
electricians  at  34.  Caledonian  Road.  Wishaw. 

Messrs.  Hoopee's  Telegraph  and  India-Rubber  Works. 
Ltd..  have  removed  their  City  offices  to  5,  -Drapers"  Gardens, 
London,  E.C.  2.  Telegraphic  address  :  "  Linear,  Stock,  London.'' 
Telephones  :  "London  Wall  401." 

Messrs.  Speedy  &  Eyno.n  have  removed  from  Duke  Street, 
Adelphi,  to  22,  Essex  Street,  Strand.  W.C.  2.  They  will  be  glad  if 
firms  will  send  copies  of  their  new  catalogues  with  u]i-to-date  prices. 

Mr.  H.  T.  W.  Bowell  has  relinquished  his  work  at  the  War  Office, 
and  resumed  the  management  of  the  Silent  ELEf^TRlc  Clocks 
Co.'s  business  at  192.  Goswell  Road,  EC.  I.  During  the  war  every 
man  of  military  age  in  the  employ  of  the  company  joined  the 
Forces,  and  several  over  age  undertook  work  of  national  import- 
ance ;  but,  nevertheless,  a  considerable  number  of  installations 
were  carried  out.  The  staff  are  now  returning  to  work,  and  a  new 
catalogue  is  in  preparation. 

Messrs.  Sidney  &;  Ellis  have  commenced  business  as  electrical 
engineers  and  contractors  at  12.  Barton  Street.  Bath,  and  they  desire 
to  receive  catalogues  and  prices  from  manufacturers  and  factors. 

TO  K  Rotary  Switches. — We    are  glad  to   be  able  to 

divulge  this  week  the  secret  of  the  mystery  attaching  to  the  word 
T  0  K,  which  has  appeared  in  our  atlvertisement  pages  for  some 
weeks  without  explanation.  The  T  O  K  Manufactdhing  Co., 
Ltd.,  of  Empire  Works.  West  Ham  Lane.  London,  E.  15.  is  putting 
on  the  market  a  line  of  rotary  switches  to  take  the  place  of  the 
American  switches  which  have  been  widely  used  on  British  cooking 
and  heating  app.arat  us.  The  TOK  switcheswill  be  made  in  England, 
of  British  materials,  by  British  labour,  with  British  capital.  They 
are  new  only  in  that  sense  ;  the  company  has  adopted  a  design 
of  approved  merit,  and  will  keep  the  fixing  and  wiring  centres  the 
same,  so  that  there  will  be  no  hindrance  to  the  substitution  of  the 
British  for  the  foreign  switch.  For  some  time  it  has  been  difficult 
to  obtain  a  supply  of  these  rotary  switches  :  that  difficulty  is  now 
removed,  and  we  are  sure  that  users  will  be  only  too  glad  to  place 
their  orders  with  a  British  firm.  The  business  is  in  the  capable 
hands  of  Mr.  H.  II.  Holmes,  the  late  sales  manager  of  Marylebone 
electricity  supply  department,  and  Mr.  E.  E.  Sharp,  of  Venner  Time 
Switches,  and  Chamberlain  &  Hookham  meters  (he  is  giving  up  the 
latter  connection),  and  we  wish  all  success  to  the  new  venture. 

Liquidation. — Engineering   Proprietary,  Ltd.,  97, 

N^ew  Bond  Street,  W. — First  meeting  of  creditors  and  contribu- 
tories.  June  24th,  at  Care.v  Street.  W.C. 
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Electrical  Trade   in   the    Dutch    East  Indies.— I"  the 

oourse  ot  an  article  in  the  Bulletin  of  the  P.B.I,  on  "  Trade 
Prospects  in  the  Dutch  East  Indies."  the  writer  sa.vs  :V  '  Electric 
lighting  i.s  very  pojiuliir.  .and  it  is  extending  all  over  the  Archi- 
pelag;o.  Even  the  smaller  towns  have,  or  are  about  to  construct, 
electricity  works,  and  many  of  the  estates  have  their  own  electric 
supply.  Then-  is.  therefore,  a  constant  demand  for  electric 
lamps  .^witches,  ami  all  kind.^  of  eiiuipni^nt.  Small  sets  lor 
estates,  driven  by  oil  engines,  would  dnd  a  ready  market.  'I'his  I  lade 
was  largely  iu  the  hands  of  Germany  before  the  war." 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth.— Phoposed    Purcha.-^e.  — Tlie  Electricity 

Supply  Corporation  has  .icknowledged  the  CoHnoil's  offer  of 
£20.0011  for  the  Aljerystwyth  electricity  undertaking,  and  states 
that  the  clireetois  are  prejiared  to  enter  into  negotiations,  and 
iiski  for  an  interview  with  a  Committee  of  the  Council.  The 
matter  has  been  referred  to  the  Public  Works  Committee,  with 
power  to  appoint  a  small  Committee. 

Accrington. —  Pkoposed     Exiexsions.  —  Aid.    Highara, 

referring  to  the  proposal  to  borrow  £8.5, 000  for  extensions  to  the 
electricity  works,  said  the  L.G.B.  w^  going  to  have  an  inquiry 
into  the  application.  Sir  .Tohn  Snell  had  already  granted  an 
application  for  a  large  sura  of  inoney  for  extensions — in  fact,  the 
erection  of  an  entirely  new  station  at  Blackburn,  involving  well 
over  a  quarter  of  a  million.  In  all  probability.  Accrington  would 
have  no  difficulty  in  getting  its  grant  for  the  extensions.  A 
similar  conce.s9ion  of  borrowing  powers  was  foreshadowed  at 
Burnley,  and  he  believed  Nelson  and  C'olne  hatl  also  been  advised 
to  get  on  with  their  .schemes.  This  was  in  contradiction  to  the 
policy  of  erecting  a  liig  power  station  which  was  going  to  do  the 
nhiile  of  the  generating  for  them. 

Argentina. —  ViAi,     Hiiie.mk.  —  .\n    (■leclri('    t^enemliof,' 

atation  for  posver.  light,  heating,  and  general  purposes  has  been 
authorised  for  the  port  of  Santa  Cruz,  aecxu'ding  to  the  Bnlet'tn 
(ijicial  of  April  9th.  The  concession  is  for  25  years,  and  applies 
to  the  raunieipality  of  Puerto  Santa  Cruz,  but  the  village  of  Paso 
Ibanez  must  also  be  .supplied  with  t-nergy  when  its  population 
reaches  1.000  inhabitants.  The  generating  station  must  produce 
jOu  KW.  per  hour.  The  type.s  tif  cables  for  various  voltages  are 
specified,  also  the  tarili  to  be  imposed  for  lighting,  heating, 
installation,  and  other  purposes.  There  are  .also  a  number  of  obliga- 
tions imposed  on  the  concessionnaire  and  on  the  public  who  may  use 
the  energy. 

Batley. — Loan     Sanitiox. — The     T.C.     has     received 

L.Ct.B.  sanction  to  borrow  £4,118  for  extensions  of  electricity 
mains. 

Burnley. — A  report  regarding  the  proposed  extension  to 

the  electricity  works  had  been  prepared  by  Mr.  E.  M.  Lacy,  the 
electi'ical  expert,  which  is  to  be  forwarded  to  the  B.  of  T.  for  con- 
sideration in  connection  with  the  general  scheme  of  generation  in 
the  district. 

Blackpool. — PmcE  Revision. — A  charge  of  3.^^-  per 
cent,  is  to  be  made  for  electricity  instead  of  15  per  cent,  as  hereto- 
fore. The  present  lighting  and  power  tariffs  will  remain  but  the 
heating  and  cooking  tariff  of  1  id.  will  be  increa-sed  to  I'd. 
per  unit. 

Bolton. — LoAX     Applicatiox. — The    Corporation     has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £5,582  in 
addition  to  the  sum  of  £23,032  for  the  cost  of  alteration  to  the 
system  of  distribution  and  sub-station  equipment  to  enable  the 
electricity  department  to  carry  out  the  work  which  was  contem- 
plated when  the  application  for  sanction  to  borrow  was  originally 
made  in  1915. 

Price  Revision. — The  following  increases  have  been  decided 
on  : — Lighting  and  power  charges  to  be  increased  by  O'Id.  per 
unit  ;  bulk  and  special  agreement  rates  to  be  increased  by  0  02il, 
per  unit, 

Broadstairs.  —  Public     Lighting. — The    U.D.C.    has 

decided  to  have  tried  on  the  sea  front,  for  use  during  .Inly,  August 
and  September,  loj  watt  lamps,  on  the  understanding  that  the  Isle 
of  Thanet  Electric  Tramways  and  Lighting  Co.  installs  the  lights, 
and  maintains  them,  for  18s.  each  per  month. 

Bury. — Yeak's   Wobking. — There   was   a   loss   on  the 

year's  working  of  the  Corporation's  electricity  department  of  .£1,983, 
against  an  estimated  profit  of  £  1,(150,  This  was  due  to  the  reduc- 
tion in  the  demand  for  power  since  the  Armistice  was  signed.  Coal 
cost  £20,200,  against  £14,600  during  1915-16,  and  wages  went 
up  from  £5,132  to  £10,706  during  the  same  period, 

Callington. — Loan  Application. — The  Urban  Council  is 

to  apply  to  the  L.G.B.  for  sanction  to  a  loan  for  the  installation 
of  electric  light. 

Colchester. — Price  Revision. — The  T.C.  has  decided  to 

increase  the  charge  for  energy  for  lighting  to  the  statutory  maxi- 
mum of  8d.  per  unit,  and  for  power,  including  the  tramways,  by 
about  26  per  cent. 


Canada. — The  annual   report  of  the  working   of    the 

Toronto  hydro-electric  system  for  the  year  1918  shows  a  grosi 
income  of  $2,353,413,  while  working  expenses  amounted  to 
81,485,613,  leaving  a  gross  profit  of  S867. 830.  Deducting  interest, 
depreciation,  and  sinking  fund  charges  C,'::816,16.'i I.  there  leniained 
a  surplus  of  821,666  During  the  year,  in  accordance  with  statutory 
requii-ements  that  charges  for  municipal  servii^es  be  on  a  oo^t 
hase>.  the  system  w;is  required  to  jiay  to  the  city  822.31 7  as  a  rebate 
on  the  1917  street-lighting  account,  and  to  reduce  the  rate  for  thr 
year  1918  from  88  to  87  per  lamp  per  year,  which  restdlcd  in  a 
saving  to  the  city  of  approximate!}'  815,000. 

During  1918  230,413,561  units  were  sold  as  compared  with 
171,691,213  in  1917,  the  connected  load  amounting  to  184,930  H.r. 
and  the  peak  load  to  60.154  H.P.  ;  Ihe  meters  in  use  numbered 
53,598,  against  50.461  :  street  lanterns.  29,527,  against  45,841.  The 
increase  iu  the  gross  income  over  that  of  1917  was  14'9  per  cent., 
and  the  increase  in  the  commercial  income  over  that  of  1918  was 
247  per  cent.  The  commercial  income  for  the  year  amounted  to 
78  per  cent,  of  the  total,  compared  with  7r8  per  cent,  in  1917, 
67  per  cent,  in  1916.  and  55'o5  per  cent,  in  1913.  Power  pureUase.1 
from  the  Hytlro-Electric  Power  Commission  of  Ontario  iluring  I9l> 
cost  1821,251,  compared  with  .'^684,470  in  1917. 

Chobham.— K.L.  Sche.mi;. — The  Woking  Electric  Supply 

Co.  has  informed  the  P.C.  that  it  has  taken  the  neces.'-ary  pn- 
liminary  steps  with  a  view  (o  supplying  electricity  to  the  pari-sh. 
and  that  mains  would  be  laid  directly  the  consent  of  the  B.  of  T. 
had  been  secured.  The  company  is  to  be  asked  for  terms  for  public 
lighting. 

Continental. ^Fkaxck.— The    growth    of    water-])fiwcr 

imdcrtakiugs  in  the  French  Alps  iu  the  last  few  years  i.s,  according 
to  M.  Blanchard,  truly  noteworthy.  In  the  pre-.\lps  du  Nord 
little  progress  is  to  be  noticed,  but  along  the  sub-. Alpine  lowlands, 
and  especially  in  the  basins  of  the  Arly  and  the  Drac  rivers,  it  is 
very  considerable  ;  here  the  H.P.  has  risen  from  171.000  to  233.00ii. 
In  the  great  inner  Northern  valleys  the  increase  is  24.000  h.f.  on 
the  Romanche.  and  27.300  H.P.  in  Maurioenne.  An  outside  group 
is  in  full  develo)>ment  on  the  .streams  (lowing  lieyoiul  the  Alps 
system.  These  comprise  the  Bellegarile.  Fier,  .Tonage  and  Lower 
l.Sf-re  regions.  The  power  here  utiltsed  has  grown  in  two  yeais 
from  31.000  to  I2:i.00o  H.P.  In  the  Southern  Alps,  the  Durance 
Valley  has  l)een  further  eqiiip|ied  by  the  Ventavon  and  Sieteron 
works,  and  by  the  St.  Tulle  works,  under  construction  ,  the  growth 
i.s  equal  to  6.*?  per  cent,  on  1916.  Tp  to  the  middle  of  1918  there- 
fore, the  progress  in  the  .Southern  Alps  stands  for  a  total  of 
250,000  H.P.  installed  ;  in  the  Northern  Alps,  800,000  HP.,  or  a  total 
for  the  French  Alps  of  1.650.000  H.P.,  a  figure  which  exceed.-^ 
those  of  Italy  and  Switzerland  ;  moreover,  Echemes  shortly  to  be 
completed  will  easily  swell  this  total  to  I  ..500.000  B.P.—L'Bleitricitr. 

The  Societe  Hydro-Electrique  de  la  Bridoire  has  been  formed  at 
Lyons,  with  a  capit.al  of  1,250.000  fr..  for  the  working  of  a  waterfall 
on  the  Tiers  and  erection  of  a  hydro-electric  station  at  Bridoire, 
Depaitment  of  the  Isere, 

The  Societe  des  Forces  Motrices  de  'Vercors  is  the  applicant  for  a 
concession  to  generate  electricity  on  the  Isere.  A  station  is  to  be 
built  on  the  left  bank  of  the  river  at  Pisancon,  Department  of  the 
Drome,  . 

The  Energie  Electrique  du  Littoral  Mcditeri-aneen  has  applied  for 
a  further  concession  on  the  river  Durance,  making  the  fifth  owneil 
by  this  company  on  this  river,  three  of  which  are  working, 
generating  70,000  H,P..  another  works  of  a  capacity  of  40.000  H.P. 
being  under  weigh,  and  expected  to  be  finished  by  the  -end  of  the 
year. 

Italy. — There  has  been  established  at  GenoatheSocieta  Electrica 
Alto  Tanaro,  for  the  working  of  a  hydto-electric  plant  on  the 
T.anaro  river  and  other  purposes.     Capital.  100,000  lir-e. 

To  study  and  promote  the  use  of  electric  furnaces,  erect 
factories,  kc.  in  the  Trentino  region,  the  Industrie  ElettricVie 
Trentine  has  been  formed  at  Milan,  with  a  capital  of  1,500.000 
lire.  Six  electric  undertakings,  two  banks,  and  the  Meridional 
Railway  Co.  are  the  foster  parents  of  the  concern. 

Spaik, — The  Sociedad  H  idro-Electrical  Galle,  of  Madrid,  has 
secured  a  concession  to  put  down  plant  to  utilise  the  water  power 
of  the  liver  Tajo,  at  Acebache,  to  generate  electrical  energy  for 
lighting  and  power  purposes, 

.Sweden. — Among  the  new  companies  recently  formed  in  Sweden 
in  connection  with  the  distribution  of  electricity  for  lighting  and 
power  purposes  are  the  I'tomhertens  Elektriska  Aktieliolag,  of  Ha, 
and  the  Elektriska  B.S.H,  Aktiebolag,  formed  at  Lit. 

Coventry. — Year's  Working. — The  annual  accounts  of 

the  Corporation  electricity  nndertaking  show  a  profit  for  the  year 
of  £12,649,  and  an  available  surplus  (including  the  amount 
brought  forward)  of  £13.547,  £5,000  is  to  be  allocated  to  the 
relief  of  the  rates,  £8,280  applied  in  meeting  various  capital 
charges,  and  the  balance  carried  forward.  Last  year's  accounts 
showed  £16,321  profit, 

Crewe. — Year's   Working. — There    wajt   a    deficit    of 

£727  on  the  working  of  the  electricity  department  for  the  past 
year, 

Phice  Revision, — The  price  of  electricity  is  to  be  advanced  by 
a  further  20  per  cent. 

Crook  (County  Durham).— E.L.  Scheme.— The  Council 

has  decided  to  consider  the  question  of  electrically  lighting  the 
town.  It  is  also  proposed  to  instal  a  refuse  destructor  with  a  view 
to  its  use  in  generating  electricity. 
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Darlingtoo. —  Luan  Ai'PUt  aiiox. — The  Corporation  is 
to  applr  to  the  L.G.B.  for  sanction  to  borrow  *:2n,000  for  new 
trenerating  plant  at  the  electricity  works. 

Douglas  (I.  of  Man.)— E.L.  Scheme.— The  T.C.  is  bo 

obtain  expert  atlvice  in  connection  with  the  supply  of  electricity  in 
the  borough,  nnd  especially  with  rcprard  to  the  powers  soug'ht  by 
a  newly- formtNl  company. 

Dover. — The  electrical  ongineer  states  that  the  Colliery 
I'o.  JK  not  iililo  to  supply  additional  power,  as  had  been  hoped,  and 
he  advises  exteu.sioas  to  the  plant.  The  T.C.  has  deferred  the 
matter  for  six  months. 

Ferrybridge. — Defkrked  E.L.  Scheme. — The  proposed 

E.L.  scheme  ."lubmitted  by  the  Yorkshire  E.P.  Co.  la  to  remain  in 
abeyance  until  the  Gfovemment  has  dealt  with  the  Bill  now  in 
Parliament. 

Hatfield, — Proposed  Maixs  Extensions. — The  South 

Metropolitan  E.L.  Co.  has  informed  the  R.D.C.  that  the  demand  for 
inLTy:y  would  not  justify  it  extending  the  mains  to  Ilatfiehl.  The 
Council  ha.s  dwided  to  persevere  in  the  matter,  and  to  circularise 
the  district,  includinfr  East  Hyde. 

Holmfirth.— Exten.'^ions. — The  U.D.C.  is  to  proceed 
with  the  extension  of  the  electricity  service  to  Spring'  Bank, 
Bumlee,  at  an  estimated  cost  of  ^.'^OO.  ■ 

florwich.— E.L.  Scheme. — The  U.D.C.  is  to  approach 
the  Bolton  Corporation  and  the  Lancashire  Electric  Power  Co.  as 
to  the  supply  of  electricity  for  lig-hting:  and  power  purposes  in 
Horwich.  and  ask  for  terms  for  supplying-  the  Council  in  bulk. 

Houghton-le-Spring.  —  Pinu.ir     LioHTixr,.  —  At     the 

rwjuest  of  the  t'.D.C.  the  E.L.  Co.  has  agreed  to  prepare  a  jn-o- 
visional  estimate  for  public  liffhtiuff. 

Low    Moor    (Bradford).  —  Mains   Extensions. —  The 

ISradtord  E.C.  has  authorised  the  extension  of  electricity  mains  at 
Carr  Lane.  Low  Moor,  inoludiner  transformer  chamber,  at  an  esti- 
mated cost  of  £40.5. 

Lytham.— Loan  Appmcatiox. — The  D.C.  is  applying  to 
I  he  L.G.B.  for  sanction  to  borrow  £35,500  for  the  purpose  of 
I'lfi'tric  lig-hting. 

Manchester.— YearM  Workixr. — The  financial  results 
of  tlif  past  year's  workinjr  were  dealt  with  in  our  Last  is.sue.  The 
iiunual  report  further  st.ates  that  during  the  year  the  averagre  price 
paid  for  coal  had  risen  .S.s.  5d.  per  ton,  and  the  averatre  weiffht  of 
i  oal  consumed  had  fallen  il'09  lb.  per  kelvin  sold.  During-  the  year 
-.':(.'., 2ri8.c«0  kelvins,  a<jainst  2.H6, 4(53,740,  were  jrenerated,  and 
I.S(,67.5,I0!l,  atrain.st  1',I5,582,78J,  were  sold:  private  consumers  taking 
l.'.r.,48(),niK)  kelvins  :  public  liffhtin^-  266,2.5."i  kelvins  ;  and  traction 
2S,92'.84.'>  kelvins.  The  total  maxim\nu  demand  was  (l.j.d.'iO  KW.. 
lisrhtinfr  and  power  ."iS.OOO  KW.,  and  traction  10,000  KW.  Durinji 
the  year  th  !  installation  of  two  80.0flO-lb.  B.  A:  W.  water-tube 
linilers  has  been  completed  ;  the  erection  of  the  2r).000-KW.  turbo- 
alternator  has  been  commenced,  and  the  contract  for  atlditional 
tan-driven  co.ilin^  towers  is  near  completion.  Important  extensions 
to  four  distril)uting  stations  are  not  yet  complete,  owinj^r  to  non- 
delivery of  plant  by  the  makers.  No  material  additions  to  the  list 
of  new  supplies  have  been  made,  but  on  mains  an  addition  of  over 
."i  miles  is  recorded.  The  efficiency  of  the  distributiuR-  system,  as  a 
whole,  equalled  87-85  per  cent. 

Loan. — The  T.C.  has  approved  of  the  pi-oposal  to  borrow 
»;  1 . 1  (iO.ooO  for  the  erection  of  the  new  generating-  station  at  Burton. 

Morley.— Bulk  Supply.— The  T;C.  has  applied  to  the 

Leeds  E.G.  for  a  supply  of  electricity  in  bulk  to  supplement 
Morley's  own  supply,  which  is  not  sufficient  to  meet  local  demands. 

Oldham. — Year's  Workixg. — There  was  a  profit  of 
£8,322  on  the  past  year's  working  of  the  Corporation  electricity 
department,  compared  with  £7,500  twelve  months  ago.  Coal  has 
cost  £4.600  more,  and  the  quantity  used  per  unit  sold  was  3-40, 
.-igainst  3'4."i  lb.  the  pre-vious  year. 

Portrus'i.— Time    Extension.  —  The    B.    of    T.    has 

extended  t!ie  Lighting  Order  for  a  year  from  August  next,  when 
the  laying  of  the  mains,  cables.  &c.,  was  to  have  been  begun.  The 
L.fi.B.  also  acknowledged  the  receipt  of  the  Council's  application 
for  the  sanction  of  a  loan  of  £10,500  from  the  Belfast  Banking  Co. 
in  connection  with  the  lighting  scheme  of  the  town. 

Rochdale. — An  agreement  with  regard  to  a  supply  of 

electricity  has  been  arrived  at  with  the  Lancashire  Electric  Power 
Co.     One  with  the  D.E.  Cotton  Mills  is  in  process  of  completion. 

South    Staffordshire. — Water-Loqged    AfiNEs.^As  a 

result  of  the  Federation  of  British  Industries  having  taken  up  the 
question  of  the  flooding  of  the  Tipton  and  South  Staffordshire  coal- 
lields.  the  Controller  of  Coal  Mines  has  decided  immediately  to 
proceed  with  the  installation  of  electrical  pumping  machinery." 

Stoclcport. — Price  Increase. — Electricity  charges  are 
to  be  increased  by  10  per  cent,  to  consumers  who  have  not  a  special 
agreement. 

Sunderland. — Y'ear's  Working. — The  annual  report  on 

the  Corporation's  electricity  undertaking  for  the  .year  ended  March 
:tlst  last,  shows  that  there  was  a  loss  on  the  year's  working  of 
£3,880.  The  income  totalled  £103,ii3(;,  of  which  £15,148  was 
received  from  the  Corporation  and  £8i'..838  from  private  con- 
sumers.    Expenses  amounted  to  .£75,363,  leaving  a  balance  to  be 


i-urried  to  the  net  revenue  account  of  £28,274.  After  paying 
interest  on  capital,  ikc,  there  was  a  balance  for  the  appropriation 
account  of  £15,999,  to  which  must  be  added  a  contribution  of 
£3,880  from  the  rates  to  meet  repayment  of  loans.  There  are 
now  1,785  consumers,  and  the  number  of  kelvins  sold  last  year 
amounted  to  over  18i  millions,  the  cost  per  kelvLn  sold  being  I'lOd, 
The  total  loans  repaid  to  date  amounted  to  £201,681,  and  loanf 
outstiuiding  were  £217,010,  Su^wri-eded  phttit  repaid  was  put  down 
at  £>i2,919,  leaving  only  £5,767  to  be  provided  for  this  purpose. 

Wigan.- L.G.B.    Inquiry.— The   L.G.B.   has   held  an 

inquiry  into  the  application  of  the  Corporation  for  sanction  tn 
borrow  £101,250  for  extensions  to  i>lant  at  the  electricity  works 
The  details  were  : — 5,O0<l-KW.  turbo-alti'rnator,  £25,000  ;  surfai-e 
condenser.  £11.0oO;  switchgear,  £9.000;  alterations  to  boiler 
house,  1 9,000  :  two  boilers,  35,000  lb.,  mechanical  stokers, 
economisers,  £22,000;  contingencies,  £11,000,  The  present  plant 
amounts  to  4.820  KW.,  and  there  is  a  bulk  supply  from  the  Lanca- 
shire Power  Co.  of  1,500  KW.  There  is  on  order  at  the  present 
time  one  5,0oo-kw.  turbo-alternatori  Exclusive  of  traction  there 
were  demands  for  8..'<64  KW. 

Worcester. — Loan  Aitlication. — The  C.C.  has  approved 

of  the  application  for  a  loan  of  £  15,350  forplant  and  cables.  A  firm 
which  wishes  to  establish  a  factory  will  reciuire  about  100.000  or 
l.'iO.OoO  unit.s  i>er  annum. 


TRAMWAY  AND  RAILWAY  NOTES. 

Ashton-under-Lyne.  —  Extensions.  —  The    T.C.    ha.>^ 

decided  to  borrow  £25,000  for  tramway  extensions. 

Blackburn. — Year's     Working. — The    annual    report 

on  the  tramway's  undertaking  for  the  year  ended  March  25th. 
1919.  shows  that  receipts  totalled  £94,992,  against  £80,361,  and 
expenditure  £69,021,  against  £53,232.  After  repayment  of  loans, 
£5,597,  sinking  fund,  £10,612,  interest  on  loans,  £3,548,  and  other 
items,  there  was  a  profit  of  £6,650,  against  ■C6,971,  Traffic  records 
show  the  following  incresises  :  —  Mileage,  28,373  ;  ])assengera, 
1,637,574  :  cash,  £14,252  ;  and  parcels  traffic  receipts  were  ,£2,048, 
The  following  are  the  increases  in  the  chief  items  of  exjienditure 
compared  with  the  previous  year  : — Wages,  £5,715  ;  income-tax  on 
jirofits,  ,C1,291  ;  permanent  way  repairs,  £2,654  ;  eai-s,  £1.230,  and 
electrical  energy,  £1,167.  The  amount  spent  on  p(>rmanent  way 
fell  short  of  that  which  ought  to  have  been  expended  by  £3,000, 
and  the  amount  required  to  bring  it  up  to  date  is  .£?i,000.  fncreaws 
ill  Wivges  and  decreases  in  working  hours,  granted  sinci^  the  eh.se 
of  the  financial  year,  are  estimated  to  cost  £7.000  per  annum. 

Continental. — France. — The  comprehensive  sclienic  for 

the  eiert  ritir.at  ion  of  Freuch  railways  under  contemplation  was  lately 
set  out  by  M.  Jules  Cels,  Under  Secretary  of  State  for  Public  Works 
and  Transport,  in  the  Petit  Puri.iien  : — 3,000  km.  on  the  Western  net- 
work, 2,800  on  that  of  the  Midi,  and  3,000  on  the  Paris-Lyons- 
Mediterranean  network  was  what  was  contemplated.  The  outcome 
of  the  electrification  would  mean  a  saving  of  3.000.000  tons  of  coal 
per  year.  The  Western  would  be  fed  by  165,000  H.P.  drawn  from 
the  river  Dordogne.  the  Midi  from  works  in  the  Pyrenees,  and  the 
P.L.M.  from  the  Alps.  The  network  to  be  electrified  would  be  circum- 
scribed by  the  Bordeaux-Bayonne  on  the  side  of  the  Atlantic,  the 
Bayonne-Perpignan-Marseilles-Ventimiglia  on  the  side  of  the 
Mediterranean  ;  the  Northern  will  close  up  on  the  system  of  the 
Bordeaux-Lyons-Modane.  In  total  the  scheme  would  embrace  the 
whole  of  the  .Southern  network. 

Italy. —  Idroelletrica  Cisalpina  S  A.  per  la  Produzione  di 
Energia  Elettrica.  with  a  capital  of  2.000.000  lire  (increasible  to 
20,000,000  lire),  has  been  formed  at  Milan  to  supply  electricity  for 
tramway,  railway  or  river  traction,  or  to  execute  and  work  electrical 
plant  for  self  or  third  jjarties.  The  Northern  Railways  Co.  and  six 
large  electric  companies  are  promoters  of  t  he  undertaking. 

The  Paris  transport  strike  ended  on  Slonday  morning  last ;  a 
general  strike  of  French  coalminers,  however,  began  officially  on 
the  same  day. 

Cork. — Strike  Threat. — A  strike  of  tramway  employes 

last  week  was  temporarily  averted  through  the  intervention  of  the 
Cork  Conciliation  Board — an  influential  citizens'  committee  formed 
tor  the  arranging  of  local  trade  disputes.  The  men  put  in  their 
claim  on  the  lines  of  the  National  demand  for  a  weekly  wage  of 
SOs.  and  a  44-hours'  week.  The  notice  expired  on  the  7th  inst.. 
but  on  the  intervention  of  the  Board,  the  men  agreed  to  continue 
working,  and  to  bring  their  case  before  the  Board  for  adjustment. 
The  Board  awarded  the  men  48.  per  week  increase,  with  a 
reduction  in  working  hours,  and  this  finding  has  been  tentatively 
ratified  by  the  men. 

Conductresses. — All  the  women  employed  on  the 
Walthamstow  tramways  have  now  left.  The  Preston  T.C.  has 
approved  of  the  <lecision  to  replace  all  conductresses,  the  women  to 
be  given  time  to  find  fresh  employment.  The  Newcastle  branch  of 
the  Amalgamated  Association  of  Tramway  and  Vehicle  Workers  is 
pressing  for  the  dismissal  by  July  1st  of  conductresses  still 
employed.  There  are  now  250  women  employed  out  of  the  400 
working  at  the  time  of  the  Armistice  and  100  pre-war  male 
employes  lia\  e  yet  to  l)e  demobilised. 
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Dundee. — Price  Revisiox. — The  electricity  convener  is 
willin?  to  reduce  the  tramway  electricity  charges  to  IJd.  per  unit 
if  the  repair  of  the  equipment  is  taken  over,  and  it  is  expected  the 
Corporation  will  approve  of  the  arrangement. 

Holnifirth. — Proposed   Exten'sioxs. — The  U.D.C.  has 

referred  to  a  Committee  a  susrg'estion  for  the  extension  of  the 
Huddersfield  traincsr  service  to  the  district. 

Ilford. — The  Council  tramways  manager  has  been  asked 

to  report  on  the  question  of  running;  motor-omnibus  services. 

London. — Fires. — The  first  fire  which  has  yet  occurred 

on  an  electric  train  of  the  L.  &  S.\\'.  RaUway.  took  place  on  Friday' 
last  week.  As  a  train  was  approaching  Clapham  .function,  a  fire, 
lielieved  to  have  been  started  liy  sparks  from  a  steam  engine,  broke 
out  on  the  roof  of  one  of  the  centre  coaches.  The  train  was 
stopped,  and  passengers  got  out  and  walked  to  the  station.  The 
fire  was  extinguished,  and  the  train  was  soon  afterwards  put  back 
into  service. 

A  fully-laden  L.C.C.  tramcar  took  fire  on  Tue.'day,  last  week,  in 
Peckham  Road.     No  one  was  injured. 

Canada. — Strike. — The    local    tramway    employes    at 

Toronto,  at  a  mass  meeting,  voted  to  strike  on  Monday  last.  At 
the  request  of  the  executive  otficers  of  the  Union,  a  decision  was 
reached  to  delay  the  strike  for  one  week,  but  the  meeting  declined 
to  name  a  representative  for  the  Government  Board  of  Conciliation. 

Malvern. — The  U.D.C.  has  decided  to  dissent  from  the 

application  to  reviva  the  powers  granted  by  the  Funicular  Light 
Railway  Order,  1911.  to  enable  it.  if  necessary,  to  appear  at  any 
inquiry  into  the  matter. 

New  Zealand. — ^The  ratepayers  of  Auckland  have  latified 

the  City  Council's  proposal  to  purchase  the  tramwavs.  at  a  cost  of 
£1.180.000. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Automatic  Telephones. — An  automatic  telephone  system 

came  into  operation  at  Huddersfield  on  Saturday.  The  telephone 
exchange  for  the  town  and  district  has  been  transferred  to  the  new 
post  office  buildings. 

Cable  Censorship  Restrictions. — The  Government  is  to 

h<-  asked  ti)  receive  a  deputation  from  the  London  Ch.amlier  of 
Commerce,  when  the  desirability  of  a  considerable  relaxation  in 
I  he  present  cable  censorship  will  be  urged.  The  removal  ol  re- 
strictions on  the  use  of  private  cable  codes  on  account  of  the 
"serious  effect  of  such  restrictions  upon  British  trade,  particularly 
w  ith  the  Dominions, "  will  also  be  asked  for. 

Protests  against  cable  delays  to  South  Africa  have  lieen  made  in 
the  House  of  Assembly.  '  i 

Telephone  (In.)  Efficiency. — Oar  esteemed,  if  frivolous, 

contemporary.  Jlr.  Punch,  makes  a  subtle  thrust  at  the  deficiencies 
of  the  telephone  system  by  a  neat  adaptation  of  the  old  classical 
tag,  "  .y>i!la  tliex  si/ii-  linfi'i,"  into  ''  yiitlu  linen  sine  liie,''  which  is-, 
being  interpreted,  "'  Xo  line  till  further  notice. "  which  it  is  regret- 
able  to  state  is  the  fate  of  many  a  hapless  Briton  to-day. 

United  States. — A  Bill  for  the  construction  of  a  sub- 
marine cable,  at  a  cost  of  K  1,600,000.  stretching  from  the  Pacific 
Coast  to  Manila,  in  the  Philippines,  and  to  some  Asiatic  ports,  by 
the  United  States  Government,  has  been  introduced  in  the  Senate. 

A  message  from  Copenhagen  refers  to  reports  of  plans  for  a  new- 
direct  cable  between  either  Sweden  or  Norway  and  the  United 
States. 

The  first  steps  towards  a  settlement  of  the  widespread  strike  of 
telegraphists  were  taken  on  .Tune  13th,  when  the  Commercial 
Telegraphei-s"  L'nion  of  America  submitted  to  the  Postal  Tele- 
graph Co.  conditions  upon  which  an  agreement  might  be  based. 
These  were  that  the  company  should  agree  to  certain  wage  adjust- 
ments immediately  after  full  control  of  the  telegraphs  had  been 
restored  by  the  Government. 

A  message  from  Washington  states  that  the  strike  is  not  likely 
to  delay  telegraphic  traffic,  and  reports  from  telegraph  companies 
everywhere  indicate  that  the  strike  thus  far  has  lieen  a  failure. 


Atherton. — U.D.C.  Two  45-k.v.a.  air-cooled  transformers, 
2,400  to  240  volts.     (See  this  issue.) 

Bedford. — July   14th.      Electricity    Committee.      One 

1,.500-KW.  1 -phase  turbo-alternator  and  condensing  plant,  boUers, 
superheaters,  mechanical  stokers  and  induced  draught  plant.  E.H.T. 
switchgear.  water  softener,  feed-water  heater  and  storage  tanks, 
water-measuring  apparatus,  feed  pumps.     (See  this  issue.) 

Birkenhead. — July  28th.  B.  of  ft.  Installation  of  in- 
ternal telephones.     (June  6th.) 

Colne.  —  July  4th.  Electricity  Department.  Supply, 
drawing-in  and  jointing  of  approximately  2.200  yd.  'O.'i  sq.  in., 
3,300-volt,  3-core  cable.     (See  this  issue.) 

Darlington. — July  llth.  Electricity  Department.  Rotiiry 
converter,  cooling  tower,  water-tube  boiler,  economiser,  and  induced 
draught  fan.     (See  this  issue.) 

Eccles.  —  .Tune  23rd.  Electricity  Committee.  Supply 
and  laying  of  three-way  underground  ducts  :  supply  and  drawing- 
in  2.733  yds.  of  '20  sq.  in.,  E.H.T.,  three-core  cable.     (May  30th.) 

Gravesend. — Inly  12tli.  Electricity  Department.  One 
2,000-KW.  turbine  with  6.000/6,600-volt  3-phase  alternator,  con- 
denser with  motor-driven  air  and  circulating  pumps.  (See  this 
issue.) 

London. — .rune25th.  Metropolitan  Water  Board.  Three, 
six  or  eight  months'  supply  of  electric  lamps,  electric  wire  and 
accessories.     Chief  Engineer.  '2,  South  Place,  Finsbury.  E.G.  2. 

Paris, — luly  D'th.  Administration  des  Postes  et  Telc- 
graphes.  Supply  of  multiple  commutator  switchboards.  PSr- 
ticiUars  from  Direction  de  I'Exploitation  Telephonique,  4,  Bureau. 
103,  Rue  de  Crenelle,  Paris.    ~ 

Portsmonth. — July  ;!rd.  Electricity  Dejiaitment.  Water- 
tube  boiler,  steam  capacity  20,000  lbs.  per  hour    (See  this  issue.) 

South  Shields. — June  2.')th.  Tramways  Committee.  Five 
or  10  double-deck,  top-covered  cars.  Mr.  J.  C.  Whiteley.  General 
Manager  and  Engineer,  Dean  Road,  South  Shields. 

Tasmania. — Ladkceston. — .July  28th.  City  Council. 
Sub-station  equipment,  battery,  reversible  booster,  switchgear,  kc. 
City  Electrical  Engineer. 

West  Ham. — July   1st.     T.C.     20  single-truck   electric 

tramcar  bodies,  with  roof  covers.  Mr.  L.  Slattery.  General  Manager. 
(;reengftte  Street.  Plaistow,  E.  13. 


CLOSED. 

Australia. — Commonwealth.     Department  of  Works  and 

Railways  : — 

250  pro.1ector  fittings  for  peace  celebrations,  £806.— British  General  Electric 
Co.,  Ltd.— Tenders. 

Bishop's  Castle. — B.  of  0.  Electric  bell  installation. 
Mr.  Winman. 

Holmfirth. — The  contract  for  the  electrical  work  in 
connection  with  the  Council's  housing  scheme  in  Newmill  Road, 
has  been  let  to  Mr.  C.  R.  Tolson.  , 

London.  —  Islington. —  f.ighting  Committee.  Recom- 
mended : — 

One  .5,000-Kw.  turbine,  coupled  to  two-phase  Vickers  alternator,  with  con. 
densing  plant,  &c.,  X4(>,979. — Richardsons,  Westgarth  &  Co.,  Ltd. 

Malvern.  ^  U.D.C.     Electric    meters.     The    Electrical 

Apparatus  Co. 

Sunderland. — T.C.     Accepted  : — 

steel  joists.— Redpath,  Brown  &  Co.,  Ltd. 
Switchgear,  — Ferguson,  Pailin  &  Co. 
Cable.— B.I.  &  Helsby  Cables,  Ltd. 
Wood  capping. — Joseph  Thompson  &  Co. 

Watford.— U.D.C. :— 

Ljungstrom    turbo-alternator. — Brush    Electrical  Engineering  Co.,   Ltd., 

il3,420. 
Motors.— Parkinson  &  Co.,  £300. 


CONTRACTS  OPEN  AND  CLOSED. 

(The  date  given  in  parent hesex  at  the  end  of  the  paragraph  indicates 
the  usve  of  the  Ei,ecteical  Review  in  ivhich  the  "  Official 
Kntiee"  appeared.') 

OPEN. 

Australia.— SvnxEY. — June  23rd.  Municipal  ('ouncil. 
One  60-ton  electrically-driven  overhead  travelling  crane.  Electric 
Lighting  Department,  Town  Hall,  Sydney." 

Newcastle. — July  14th.  T.C,  Single-phase  watt-hour  meters 
if  different  sizes,  and  single  and  three-phase  transformers.  Elec- 
trical Engineer  and  Manager,  Corporation  Electricity  Works, 
Newcastle,  N.S.W. 

"A  copy  can  be  seen  at  the  Inquiry  Office  of  the  Department 
of  Overaeaa  Trade  (Development  &  Intelligence),  London. 


FORTMCOMINO     EVENTS. 


Incorporated  Municipal  Electrical  Association.— Friday,  June  20th.  At 
10  a.m.  Annual  convention.  At  the  Spa  PaviHcn  ,  Felisstowe.  Annual 
general  meeting. 

Society  of  Tecbnical  Engineers  (Woolwich  Branch).— Friday.  Jime  20th. 

At  Ij  p.m.    -'^t  the  Shakespeare  Hotel,  Powis  Street,  'Woolwich.    Discussion 
on  "The  Third  Party  Policy." 


Industrial  Reconstruction  Coancil.— Wednesday,  June  2oth.     At  4..'J0  p.m. 

At  the  Saddlers'  Hall.  Cheapside,  E.C.     Lecture  on  "  Some  Industrial 

Problems,"  by  the  Rt.  Hon.  C.  W.  BoweiTuan,  M.P. 
Institntion  of  Electrical  Engineers.— 'Wednesday,  June  25th.    From  8  p.m. 

to  11.30  p.m.   At  the  Natural  History  Museum,  Cromwell  Boad,  S.'W.    Con- 
Thursday,  Jimc  26th.    At    p.m     A  the  Connaught  Rooms,  Gt.  Queen 

Street.  V^.C.    Reception,    7.3   p.m     Annual  dinner 
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NOTES. 

Birmingham    Electrical    Golfing    Society.— The    first 

pust-war  meetinj:  will  be  held  at  Moseley  on  Monday.  . I une  23rd. 
There  will  be  two  handsome  cups  and  other  prizes  up  for  com- 
petition. The  annua4  subscription  has  been  increased  to  7s.  tid. 
Applications  for  membershi)!  can  oidy  be  considered  from  those  in 
the  electrical  en^rineerin;;  or  manufacturinj;  occupations.  .Vppli- 
cations  for  membership  should  be  addressed  to  the  honorary 
secretary,  Jlr.  \V.  A.  Mitlinjrer,  11,  Livery  Street.  Birmin^liam. 

Government  Motor  Sales. — The  Disposal  Board  of  the 

Ministry  of  Munitions  last  week  continued  its  sales  of  .surplus 
motor  vehicles  at  the  .Vtrricultural  Hall,  Islington. 

The    Electrical    Training  of    Demobilised    Officers. — 

-\i  a  inpctini.'  of  tin-  Hull  (Corporation  Electricity  Committee  a  letter 
was  read  from  the  Ministry  of  Labour,  Appointments  Department, 
asking'  if  the  Committee  would  allow  demobilised  officers  to  lie 
trained  as  electrical  engineers.  The  electrical  enirineer  explained 
lliat  they  had  not  previously  taken  apprejitices.  as  they  nH|uircd 
tlif  finished  product. '  In  this  case  they  would  not  pay  anythint;, 
;is  tlie  Ministry  assisted  the  officers  whilst  they  were  undernointr 
Iiaininsr.  Councillor  Mell  thought  the  "  men  "  as  well  as  officers 
slsonld  have  an  equal  chance.  Eventually  the  matter  was  left  to 
the  chairman  and  deputy  chairman  to  report  to  the  next  meeting. 

Electrical  Engineers'  Memorial  Service  at  Westminster 

Abbey.  —On  Wednesday  at  noon  at  Westminster  Abbey  a  service  in 
memory  of  members  of  the  engineering  profession  who  have  fallen 
in  the  war  was  held.  We  shall  refer  to  the  matter  in  our  nextr 
issue. 

Diesel  Engine  Users'  Association. — At  the  May  meeting 

of  the  .\8.sociati(m  the  subject  of  insurance  of  Diesel  and  semi- 
Diesel  engines  against  breakdown  was  discussed.  The  Association 
proposes  to  take  action  in  regard  to  carrying  out  research  work 
with  a  view  to  obtaining  more  definite  information  as  to  the  suit- 
ability of  various  classes  of  liquid  fuels,  and  it  was  decided  to  make 
application  for  a  Government  grant  in  aid  of  this  work.  A  dis- 
cussion took  place  on  the  report  made  at  the  previous  meetir*'  by" 
Mr.  G.  W.  F.  Horner  on  the  breakdown  which  had  occurreti  on  a 
Diesel  engine  at  Weymouth.  At  the  next  meeting  of  the  Associa- 
tion, Mr,  G.  E.  Windeler  will  explain  a  method  of  checking  the 
alignment  of  shafts.  I  and  a  means  of  proving  whether  a  shaft  Is 
bedding  in  its  bearings. 

Help  for  Apprentices. — The  Tunes  states  that  consider- 
aWe  progress  has  been  made  with  the  scheme  for  assisting  young 
men  whose  apprenticeship  has  been  interrupted  by  service  in  the 
Forces.  Schemes  have  been  prepared  by  national  joint  industrial 
Councils  and  other  bodies  representative  of  employers  and  work- 
people, and  approved  by  the  Minister  of  Labour,  in  the  engineering, 
shipbuilding,  ironfounding,  electrical  contracting,  building,  and 
many  other  trades. 

The  schemes  all  provide  that  an  apprentice  on  reaching  the  age 
of  21  shall,  for  the  first  year,  receive  not  less  than  three-fourths  of 
the  journeyman's  rate  (including  war  bonus),  and  for  the  second 
year  not  less  than  five-sixths.  Towards  this  payment  the  State 
makes  a  grant  of  one-third  of  the  journeyman's  rate  (including  war 
bonus ).  Provision  is  also  made  for  training  in  a  technical  insti- 
tution. Full  information  and  application  forms  may  be  obtained 
at  any  Employment  Exchange. 

Costs    of    Management    in     Small    Undertakings. — 

Walsall  Corporation  has  prepared  the  following  comparative 
statement  of  the  cost  of  remuneration  of  the  staffs  of  10  electricity 
supply  undertakings  (Walsall  being  Xo.  10)  :  — 
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Soldering  Aluminium. — The  Revue gencraUde  I'Electricite 
discusses  the  uniting  of  pieces  of  aluminium  by  soldering  or 
lirazing.  For  soldering,  the  surfaces  must  be  rubbed  with 
eiuery  paper  with  a  small  quantity  of  vaseline.  The  flux 
may  be  made  up  of  lithium  chloride,  1.5  per  cent. ;  potassium 
chlonde,  4-5  per  cent. ;  sodium  chloride,  3U  per  cent. ;  pota.s- 
.smm  fluoride.  7  per  cent. ;  bisulphate  of  soda,  3  per  cent.  The 
joint  should  be  carefully  bru.shed  and  washed  in  hot  wat-ej- 
to  remove  all  traces. of  the  flux.  For  brazing,  metels  such 
as  tin,  bismuth  and  cadmium  may  be  used.  The  proc©.ss 
should,  however,  be  used  only  in  exceptional  cases. 


Institution  and  Lecture  Notes. — Institution  of  Elec- 
trical Englneers.-The  annual  general  meeting  of  the  North 
Midland  Ckntre  wa.'*  held  at  the  Hotel  .Metropole.  Leeds,  on 
Tuesday.  .May  27th.  Mr.  U.  H.  Campion  presided,  and  there  whs  .i 
good  attendance.  The  statement  of  accounts  was  adopted,  and  Up 
following  otticers  were  appointed  for  the  ensuing  session  :— Clian 
niau.  Mr.  W.  M.  Seh ly  ;  vice-chairmen,  Messrs.  W.  K.  Kurnaud  iiii'l 
C.  .1.  .Icwcll  :  conimittci,  Messrs.  C.  N.  Hetford.  W.  M.  Kogerson, 
S.  Simpson,  W.  U.  Woodhousc.  W.  11.  Hrown.  .1.  C.  U.  Ingleby.  T.  li. 
.lohuson.  T.  Roles.  J.  H.  Shaw,  S.  P.  Uarolay,  S.  Vj.  Fcdden  ;  lion, 
sec.  Mr.  J.  D.  Hailie. 

With  regard  to  the  time  allowe<l  to  members  for  payment  of 
subscriptions  and  the  ceasing  of  giving  notices  of  meetings,  the 
following  resolution  was  carried  : — "  That  at  the  end  of  three 
months  the  local  secretary  should  be  first  communicated  with 
iHsfore  cutting  off  the  supplies  to  any  member,  and  that  a  member 
should  not  then  be  struck  off  the  list  for  another  period  of  three 
months." 

A  discussion  took  place  in  reference  to  the  desirability  of  in- 
creasing the  number  of  members  on  the  Committee.  It  was  pointed 
out  that  Sheffield  hail  been  made  a  Sub-Centre  of  the  North  Mid- 
land Centre,  and  while  they  had  a  good  representation  on  it.  they 
would  like  power  to  increase  the  number  on  the  Committee.  Mon- 
members  on  the  Committee  might  make  it  of  more  interi'st  to  the 
general  body  of  members. 

Mr.  Lang  jiointed  out  that  Yorkshire  wivs  a  ver.v  scattered  aria, 
and  was  different  from  a  large  industrial  centre  like  Newcastle  or 
Manchester,  where  the  members  were  grouped  very  closely  together. 
In  hia  opinion,  the  North  Midland  Centre  would'be  well  advised  to 
have  a  larger  Committee. 

Mr.  Chaytor  moved — "  That  this  general  meeting  of  the  menibci- 
of  the  North  Midland  Centre,  in  view  of  the  creation  of  the  Shef- 
■  field  Sub-Centre,  authorises  the  Committee,  if  they  should  think  ii 
desirable,  to  increase  the  numbers  on  the  Committee,  but  not  fo 
exceed  three  more  members.'"  This  was  seconded  by  Mr.  Blackburn 
fHuddersfield)  and  carried. 

(iAS  r.  Ei.KCTRlciTV. — The  relative  cost  of  gas  and  electril•il^ 
in  lighting  and  heating  in  relation  to  housing  schemes  was  di 
enssed  by  the  British  Association  of  Gas  Managers,  at  ■  a  emi 
I'erence  in  Edinlmrgh  last  week.  Mr. F,  \V.  Goodenough,  chaiiiiian 
iif  the  Executive  Committee,  said  there  were  three  question.-i 
prominently  l^efore  the  public  and  in  the  (-rovernment  programme 
today  -  housing,  transport,  and  coal  conservation.  The  public  had 
very  generally  been  led  to  believe,  as  the  result  of  certain  one-sided 
reports  on  coal  conservation,  that  the  panacea  for  all,  or  most,  of 
the  difficulties  in  regard  to  each  of  the  three  questions  named  was 
to  be  found  in  the  general  us§  of  electricity.  The  .most  efficient 
generating  station  of  to-day  showed  a  loss  of  88  per  cent.  The  best 
lesult  anticipated  for  the  suggested  super  stations  was  an  efficiency 
of  only  18  per  cent.  Out  of  every  100  heat  units  in  the  coal 
carbonised  at  the  "  good  practice"  gasworks  of  to-day  7"'5  were 
delivered  to  the  community,  and  only  22'5  were  lost.  In  the  gas- 
works of  the  future  it  was  possible  that  coal  would  be  as  completely 
as  possible  gasified,  and  that  75  heat  units  out  of  every  100  in  the 
coal  trevited  would  be  available  for  distribution  as  gas,  against  only 
1 8  if  the  distribution  was  in  the  form  of  electrical  energy.  To  use 
electricity  as  a  fuel  on  any  scale  was,  therefore,  clearly  out  of  the 
question  from  the  point  of  view  of  the  conservation  of  coal  and  its 
chemical  constituents,  as  it  was  also  from  the  point  of  view  of  cost. 
The  facts  were  indisputable  :  but  they  had  been  unknown,  over- 
looked, or  ignored  by  those  who,  in  the  name  of  coal  conservation, 
advocated  the  use  of  electricity  for  heating  and  cooking  in  con-  , 
nection  with  the  great  housing  problem.  In  the  fields  of  lighting 
and  power  electricity  contended  with  gas  on  grounds  unconnected 
with  coal  conservation,  as  its  relatively  high  efficiency  of  con- 
version in  those  cases  largely  counterbalanced  its  relatively  and 
positively  high  waste  in  generation.  Under  some  conditions  elec- 
tricity would  be  preferred  to  gas  for  light  or  power,  but  where  heat 
was  required  there  could  be  no  doubt  that  gas  was  preferable. 

Mr.  A.  Masterton,  engineer  and  manager.  Edinburgh  and  Leith 
Corporations'  Gas  Commissioners,  in  a  paper  on  Gas  Equipment  in 
Relation  to  Housing  Schemes,  said  that,  compared  with  electricity, 
gas  was  cheaper,  more  reliable,  and  cheaper  in  installation,  when 
all  the  needs  were  considered  from  the  first  in  the  construction  of 
the  house. 

The  British  Science  Guild. — The  annual  meeting  of  the 

GuUd  was  held  on  Tuesday  last  at  the  Goldsmiths'  Hall,  when  the 
report  of  the  yeai's  work  was  submitted.  An  address  on  ''  Science 
and  Labour''  was  delivered  by  the  president.  Lord  Sydenham, 
(i.C.S.I.,  and  addresses  were  also  given  by  Major-General  Seely,  Sir 
J.  J.  Thomson,  and  Sir  Robert  Hadfield. 

The  E.P.E.A. — A  successful  meeting  was  held  at  Dun- 
fermline on  Sivturday  last,  with  the  view  of  forming  a  new  Section 
to  embrace  Fife,  Kinross,  and  Clackmannan,  and  to  be  called  the 
Fife  Section,  with  Dunfermline  as  centre.  The  following  office 
bearers  were  appointed  : — Chairman,  Mr.  R.  K.  Robertson,  Cowden- 
beath ;  vice-chairman,  Mr.  G.  B.  Jones,  Dunfermline  :  secretary, 
Mr.  D.  Macdairmid.  166,  Townhill  Road,  Dunfermline  ;  treasurer, 
Mr.  A.  Webster,  6,  Rose  Crescent,  Dunfermline, 

Electrically-Operated  Valve-Gear. — Mr.  W.  P.  Durtnall 

writes  with  reference  to  a  recent  .\merican  patent  for  electrically- 
operated  valves  for  internal-combustion  engines,  pointing  out  that 
this  type  of  valve-gear  was  invented  by  him  in  1909,  und  descril)ed 
in  a  paper  read  before  the  Institute  of  Marine  Engineers  in 
September,  1910,  on  the  "Paragon  '"  engine. 
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The  Mind  of  Rathenau. — Ur.  Walter  Rathenint,  "  .Jewish 
financial  magnate."  as  the  Times  describe.«  him,  head  of  the 
A.E.G.,  as  We  know  him,  advocate  of  the  most  thorough 
preparations  for  another  war  which  Germany  must  not  start  a 
year  too  soon,  is  now  pouring  abuse  upon  the  pohtical  leaders 
who  were  not  so  quick  as  he  to  see  that  the  German  game 
was  up,  and  that  peace  w'as  the  only  card  to  play.  The  glib 
talkers  who  now  advocate  refusing  to  sign  the  Peace  Treaty 
liecause  it  is  still  possible  to  resist,  are  told  by  him  in  Die 
Zukunft  (as  quoted  by  the  Times)  that  this  last  illusion  is  the 
most  stupid  of  all  fcheir  wrong  beliefs.  He  advises  negotia- 
noa  to  the  ia.st  moment,  and  signature  if  amelioration  were 
■  .ijtamed.  Alternatively — what  then'^  The  German  Xationaj 
'.--r-riibl\  .li-M.Iv.-a.  the  pre.sident  and  all  the  i.eMiuu  Minis- 
'.•  r  i,"  iLii''il,  ilii-  enemie,^  of  Germany  woulil  i.ik,  ..wr  the 
,  i,Mi|.l.-i.-  Mjicifi.mi  rights  (if  Geriiiany  tn^i.-ilui  with  the 
ir,s|i()iisiliili(y  ol  ihe  IVace.  the  ( loveniniciit.  and  aU  Ihc 
alVairs  of  Gei-iiiany.  The  progres.s  of  Rathenau  during  these 
.\pais  of  waV  has  l>een  very  interesting.  It  was  in  January, 
1917.  that  he  wrote  in  the  Lolud  Anzeigcr,  "We  began  the 
war  a  year  too  soon.  .  .  .  We  vuust  begin  at  once  a  reorganisa- 
tion upon  a  broader  and  finner  lia.«i!i  than  ever  before" — we 
must  calculate  in  advance — see  what  the  country  lacks,  secui'e 
iuiniense  reserves  of  raw  material  to  remain  unused  until  a 
day  in  the  future.  ...  Every  damned  thing  and  every 
ila.raned  body  ^must  lie  readv  next  time  uixin  the  second  day 
lollowing  a  new  declaration  of  war — these  were  the  things 
that  Rathenau  was  saying,  perhaps  in  other  words  (see  Elec. 
Rev.,  Dec.  "iTth,  1918.  p.  633).  even  when  he  knew  that  a-  mis- 
take had  been  made  in  beginning  the  war  "  a  year  too  soon." 
What  did  he  say  in  December.  1918?  The  gi'e'at  "Jewish 
financial  nijignate,"  head  of  the  A.E.G.,  was  "crying  for 
mercy."  Gemiany  was  "innocent"  of  wrong  intentions! 
Well,  the  way  to  hell  is  paved  with  good- ones,  and  there  has 
lieen  hell  enough  these  years.  Heaven  knows !  If  the  Entente 
i'owers  were  to  kill  Germany  in  the  name  of  jitstice,  "  we  will 
bear  our  lot  and  perish  upon  the  earth."  That  is  precisely 
what  we  wanted  to  effect,  to  kill  the  Gerujauy  that  longed  for 
war,  and  if  Dr.  Walther  Rathmiau  .still  believes  in  tliat 
Germany,  and  has  lurking  m  his  brea.st  desiics  for  preparing 
more  thoroughly  than  ever  before,  the  best  thing  that  can 
happen  to  him  Ls  that  he  should,  as  he  foretells,  "  perish 
upon  the  earth."  The  only  other  thought  that  we  will  give 
expression  to  here^~and  it  always  presents  itself  whenever 
we  read  the  changing  views  of  Rathenau — is  this  :  W'ill  the 
industrial  organisation  that  he  represents  be  pennitted  to 
win  its  way  again  into  British  Home  and  Colonial  markets. 
How  many  British  lives  have  been  .s.acrificed  through  the 
materials,  organisation,  and  efforts  of  Rathenau,  and  the 
productions  of  the  A.E.G  works'?  How  many  innocent 
women  and  chilrlren  have  been  bombed  in  British  homes  by 
aeroplanes  m.ade  at  their  Berlin  factories,  or  sunk  by  sub- 
marines equipped  with  apparatus  therefrom?  Everybody 
knows  of  these  things,  of  course,  but  the  tmth  must  be  <;aid 
again  and  again,  "  IJest  w-e  Forget!  " 

Plight  of  the  Russian  Railways. — The  Russian  railway 

system,  .accordinor  to  an  article  in  the  D.A.Z.  (May  i>th),  threatens 
to  collapse,  owintr  to  the  fact  that  no  repairs  have  been  eilectefl 
since  the  Revolution.  The  station  buildings  are  for  the  most  part 
deserted,  the  warehouses  falling  in.  and  the  centr.al  switches  and 
signalling  apparatus  no  longer  work,  owing  to  the  lack  of  spares 
with  which  to  replace  the  worn-out  parts.  No  modern  electric  or 
automatic  signalling  and  loading  a))paratus  exists  on  the  Russian 
railways.  The  railway  workshops  were  obliged  to  hand  over 
important  parts  of  their  machinery  to  the  munition  workshops. 
This  absence  of  necess.iry  machinery  and  instruments  is  especially 
felt  in  the  locomotive  shops.  The  number  of  railway  engines  out 
of  repair  amounted  in  March,  1916,  to  17'3  per  cent.  ;  March,  1917, 
2.S  per  cent.;  March,  19IS,  So'S  per  cent.;  March,  1919,  52'-t 
per  cent. 

The  railway  bridges  and  railway  lines  are  also  in  a  state  of  decay 
and  have- in  some  caser  been  badly  damaged  as  a  result  of  civU 
war.  Little  is  heard  in  the  Press  of  the  numerous  accidents  that 
take  place  in  consequence  of  trains  running  off  the  lines.  The 
work  of  repair  is  often  hindered  by  the  passive  resistance  of 
railway  workers  antagonistic  to  the  Soviet  regime.  For  lack  of 
raw  material,  the  number  of  engines  built  in  1918  was  considerably 
reduced.  Since  the  taking  of  the  Urals  by  Koltchak's  Army,  the 
production  of  pig-iron  for  rails  has  entirely  ceased  as  far-  as  the 
requirements  of  Soviet  Russia  are  concerhed  and  few  new  lines 
can  be  built. 

The  measures  taken  by  the  Soviet  Government  are  too  late  to 
prevent  the  ruin  of  the  Russian  railway  system.  It  is  hoped,  how- 
ever, that  the  difficulty  of  transport  will  be  lessened  with  the 
approach  of  the  warmer  weather,  when  the  waterways  will  become 
available. 

Inquiries. — Makers   of   electric    immersion   heaters   are 

asked  for,     - 

Fatality. — ^At   Hobart,  Tasmania,   in  April,  a  boy  aged 

13  years,  met  his  death  through  receiving  a  shock  fi-om  overhead 
electric  light  wires.  He  and  his  companions  were  playing  ball  in 
the  street,  and  the  baU  lodged  in  the  wires  of  the  transformer  pole 
carrying  a  3,000-v.  cable.  The  boy  cSmbed  the  pole  to  the  plat- 
form near  the  top,  and  in  trying  to  get  the  ball,  he  evidently 
caught  hold  of  the  wire  and  received  a  shock.  One  hand  was 
severely  burned. 


The  Association  Scheme  of  the  Society  of  Engineers 

(Inc.). — Reeognisuig  that  association  and  co-operation  are  the 
order  of  the  day.  the  Council  of  this  Society  has  prepared  a  scheme 
for  the  Association  of  Engineering  .Societies. 

We  have  received  a  copy  of  the  printed  regulations  governing 
such  Association.  Any  Engineering  .Society  in  the  British  Empire 
consisting  wholly  or  in  part  of  professional  members  may,  at  the 
discretion  of  the  Council  of  the  Society  of  Engineers,  be  admitted 
to  association  with  the  Society, 

The  Society  will  not  be  responsible  for  any  acts  which  may  be 
done,  or  for  expenses  or  liabilities  which  may  be  incurred,  by  any 
Associated  Society. 

The  Society  has  power  to  admit  to  membership,  corporate  or 
non-corporate,  any  duly-qualified  member  of  any  Associated 
Society,  and  shall  in  each  year  contribute  to  the  Associated  Society 
not  more  than  one-fifth  of  the  annual  subscription  paid  to  the 
Society  by  each  member  thereof  who  at  the  date  of  his  election  to 
the  Society  is  also  a  member  of  such  Associated  Society,  for  so  long 
as  he  remains  a  member  of  the  latter,  provided  always  that,  if  any 
member  of  the  Society  at  the  date  of  his  election  thereto  is  a 
member  of  more  than  one  Associated  Sociejy,  the  contribution 
shall  be  equally  divided  between  the  Associated  Societies  of  which 
he  is  a  member.  All  memljers  of  Associated  Societies  will  be 
entitled  to  the  following  privileges  ; — («)  To  attend  the  ordinary 
meetings,  visits,  and  social  functions  of  the  Society  ;  (/*)  to  maki' 
use  of  the  lilirary  and  reading  room  of  the  Society  ;  (c)  to  make 
use  of  the  appointments  and  employment  registers  of  the  Society  ; 
(rf)  to  compete  for  such  premiums  as  may  be  awarded  by  the 
Society  in  open  competition.  Any  member  of  an  Associated 
Society  on  payment  of  5s.  per  annum  to  the  secretary  of  his 
Society,  who  shall  transmit  the  same  to  the  Society,  shall  be 
entitled  to  receive,  post  free,  a  copy  of  each  issue  of  the  Jnurnal  and 
Transactions  of  the  Society  as  published. 

Further  particulars  may  be  obtained  from  the  Secretary  at 
1 7.  Victoria  Street,  S.W. 

Appointments  Vacant. — Electriciau-wircman,  electrician 

armature  winder,  and  gas  engine  attendant,  for  the  Sheffield 
Corporation  Water  Department  ;  overhead  line  foreman  (9Us.y  for 
the  Hull  Corporation  Tramways;  repairs  superintendent  (£300  -t 
20  per  cent.  +  *90j,  tor  the  L.CC.  Tramways  Generating  Station  ; 
lecturer  in  practical  mathematics  (£150  to  £240  -^  £39),  for  the 
Goldsmiths'  College  ;  resident  electrical  engineer  (£300),  and  chief 
assistant  engfueer,  for  the  Horsham  U.D,C,  Electricity  Works  ; 
charge  engineer  (£305),  for  the  Borough  of  Swansea  Electricity 
Department  ;  shift  engineer  (82s.  7d,),  for  the  Eccles  Corporation 
Electricity  Works  ;  second  assistant  mains  engineer  (350  taels  per 
month,  tael  =--  3s,  average),  assistant  secretary,  for  the  Electricity 
Department  (400  taels  per  month),  for  the  Shanghai  Municipal 
t'ouncU.     .See  our  advertisement  pages  to-day. 

Scott  Transformer  Connection.  —  According  to  Mr.  E. 

Baticle,  in  the  Rcvuc  Generalc  de  VElectricitc  of  April  26th. 
the  two  transformers  of  a  Scott  connection  operate  under 
very  different  conditions.  From  the  point  of  vie'w  of  heating, 
it  is  therefore  not  permissible  to  load  the  system  up  to  twice 
the  rated  load  of  each  transfonner.  In  fac-t,  the  load  should 
not  exceed  three-quarters  of  this  value.  Furthermore,  if  the 
two-pha.se  load  is  balanced,  the  heating  of  the  two  trans- 
formers will  differ.  Lastly,  if  the  two-phase  loads  are  un- 
balanced, the  three-pha.se  currents  will  be  unbalanced  also, 
and  automatic  cut-outs  may  not  aft'ord  equal  protection  to 
each  transfonner. 

Electric  Furnaces  in  the  States. — The  production  of 
electric  steel  castings  in  the  U,S,  rose  from  8,.5.51  gi^oss  tons 
in  1914  to  about  9'2,000  tons  in  1918.  In  the  same  period  the 
output  of  electric  steel  ingots  increased  from  1.5,4.58  tons  to 
about  3'2o,000  tons.  During  the  year  1918  nearly  a  hundred 
new  electric  furnaces  were  installed  in  the  United  States,  in- 
creasing the  total  number  in  operation  by  41,5  per  cent. 
Nearly  all  these  furnaces  were  designed  for  the  production  of 
either  electric  steel  ingots  or  castings,  there  being  only  about 
27  so-called  siJecial  furnaces  in  the  1",S.  and  in  Canada.  a.t. 
the  end  of  the  yeaa'.  But  it  is  to  these  special  fields  that 
attention  wQl  be  turned  now  that  the  abnormal  stimulus  of 
the  war  has  ceased.  Considering  the  problem  as  a  whole, 
the  future  technical  development  of  the  electric  furnace  may 
6e  expect,ed  to  follow  new  and  original  lines,  which  will  take 
it  into  virgin  fields  rather  than  further  along  paths  marked 
out  by  war  conditions. — Iron  Trades  Bcview. 

Electrically-heated    Boilers.  —  Under    certain    special 

circumstances  the  electrical  heating  of  boilers  is  justifiable. 
The  Allgemeine  Elektricitats  Gesellschaft  lias  developed  special 
boilers,  in  which  the  heating  is  effected  by  the  passage  of 
electric  currents  through  the  water.  For  this  purpose,  narrow 
tubes  of  insulating  material  are  provided.  These  contain 
water,  and  are  vertically  arranged  so  as  to  communicate  wath 
the  interior  of  the  boiler  at  the  upper  and  lower  ends  of  the 
tubes.  Current  is  sent  through  the  water  columns  contained 
in  the  tubes,  and.  as  the  resistance  is  great,  considerable  volt- 
ages are  required.  Alternating  current  must  be  used,  and, 
in  the  case  of  three-phase  currents,  the  tubes  are  connected 
in  groups  of  three,  Tlie  strength  of  the  current  is  regulated 
by  moving  the  electrodes  in  the  tubes.  The  efficiency  of  the 
boilers  is  95  per  cent,  and  over,  and  1  unit  of  electricity  pro- 
duces about  1.25  kg.  of  steam  at  6  to  8  atmospheres,  tip  to 
the  present  electric  steam  generators  have  been  buUt  up  to 
capacities  of  1,500  kw.  and  at  voltages  up  to  10,000  volts. — 
Schweizensche  Elektrotechnische  Zeitschrift,  .\pnl  12tb. 
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OUR   PERSONAL   COLUMN. 

Tkt  Sditort  inrite  eltctrioal  tngintert,  whether  o<m7uct*d  with  tht 
technical  or  the  commercial  tide  of  the  profetsi«n  and  industry, 
aUo  electrio  tramway  and  railway  officiaLt,  to  keep  reader!  of  the 
ElLECTRIOAL  BgvieW  posted  at  to  their  moretnentt. 


Central  Station  and  Tramway  OOiciais. — The  Darlington 
T.C.  has  advanced  the  salary  ot  the  tramway  traffic  superin- 
tendent, Mr.  Frasf.b,  from  l£180  to  ±''3(K)  a.  year,  with  a  war 
bonus  of  ;£70. 

ilr.  D.  J.  (lAiiSBi.  a.i.sistant  electrical  engineer  at  the  How 
<\">rporatiou  Electricity  Works,  has  resigned  his  position. 

Swintfin.  .Pendlehury.  I'.D.C.  ha«  incresi.s'd  the  salaa-y  i>l' 
I  ho  electrical  eM;;inecr,  Mr.  i\.  C.  Bl'SBltlDCiK,  to  £'Vi(\  a  year. 
The  Keighloy  Traiiiways  and  Electricity  Coniinitt<v  reconi- 
mend.s  the  apjiointnicnt  of  Mr.  David  E.  Bf.1,1,,  of  Pont<>fract. 
as  assistant  borough  tramways  and  electrical  engineer,  at 
£2S0  per  annum,  rising  to  .^300  aft«r  six  months'  satisfactory 
f-ervice. 

Ml-.  H.  R.  H.flti'KR,  chief  electrical  engineer  of  the  Mel- 
bourne City  Council,  has  been  app<iint«d  by  the  Victorian 
Electricity  Commissioners  chief  engineer  in  connection  with 
the  development  ot  Morwell  brown  co;il  deposits  for  the 
generation  of  electricity.  Tlie  Commissioners  have  also 
appointed  Mr.  .\.  G.  M.  Mitchell,  M.C.E.,  to  act  as  consult- 
ing hydrauhc  engineer  and  to  obtain  for  the  Commjssiou 
data  regarding  water-  power  possibilities.  Mr.  Harjier'-s 
appointment  is  a  permanent  one,  and  the  Commissioners 
expect  that  work  will  be  commenced  by  the  engineers  imme- 
diately, as  they  have  in  view  the  preparation  of  a  definite 
scheme  for  the  establishment  of  a  scheme  for  supplying  elec- 
tricity in  bulk  at  an  early  di^te. 

A  breezy  discu.s.'iion  took  place  at  Sunderland  Town  Council 
last  week  on  the  Electricity  Committee's  rep<}rt  that  they 
accepted  with  regret  the  resignation  of  the  chief  clerk,  Mr. 
•  '.  M.  DqxKiN.  The  acting  chaii'man.  Councillor  R.  .J. 
\yilson,  said  that  no  reason  had  been  given  for  the  resigna- 
tion, but  Councillor  E.  Baxter  asserted  that  there  was  a  very 
powerful  reason.  He  said  Mr.  Donkin  had  had  no  oppor- 
tunity of  being  heard  by  the  committee,  and  that  it  was  a 
remarkable  fact  that  with  the  departure  of  Mr.  -Donkin  there 
was  not  now  left  a  single  member  of  the  original  staff.  They 
bad  all  Ijeen  hounded  out  of  the  place.  There  was  some- 
Ihing  wrong  at  the  top,  and  the  sooner  there  was  an  investi- 
gation the  bett<v.  lie  moved  that  the  committee's  report  be 
referred  back.  This  was  .-^conded,  and  after  di.scussion 
carried  by  a  large  majority. 

(ieneral. — Tlu-  .\ppoiiiiments  Department,  Ministry  of 
Labour.  Norfolk  Street.  Strand,  h.ave  recently  appointed 
.Major  (iOHDON  Kr,.N.N.\KL).  M.C.R.E.,  O.C.  Signals  (in  the 
l:;xpeditionary  Force),  to  the  56th  London  Di^-ision  to  be  their 
engineering  investigation  officer.  Major  Kenuard  was  before 
the  war  for  a  number  of  years  with  the  British  Westinghouse 
Co.,  Ltd.,  and  the  Westinghouse  Cooper  Hewitt  Co..  Ltd. 

It  is  stated  in  Tcndns  that  Mr.  E.  Creswell,  of  the  chief 
mechanical  engineeis'  branch,  N.S.W.  railways  and  tramway 
department,  and  Mr.  W.  S.  Corner,  of  the  chief  electrical 
engineer's  brancii,  are  visiting  America  to  investigate  tech- 
nical matters  connected  with  the  depajtment,  including  the 
installation  of  electric  furnaces  for  the  production  of  electric 
st-eel. 

Major  S.  Uttixg,  who  recentlv  returned  from  France, 
where  he  has  been  with  the  B.E.F.  since  September,  1914, 
has  moved  his  offices  to  ■S-2,  Victoria  Street.  \\'e.';tminster, 
S.W.I,  where  he  will  be  interested  in  the  Prat  induced 
draught  s>'stem. 

Mr.  T.  Wallwork,  a  member  of  the  staff  of  the  Blackburn 
electrical  engineer,  has  been  appointed  on  the  Executive 
Council  of  the  National  Association  of  Local  Government 
Officers. 

Mr.  E.  E.  Sharp  and  Mr.  H.  H.  Holmes,  whose  resigna- 
tions from  Chamberlain  &  Plookhami.  Ltd.,  and  St.  Maryle- 
brine  Electi'icity  Department  respectively,  we  recentlv  men- 
tioned, are  now  joint  managmg  directors  of  the  TokManu- 
laeturing  Co.,  Ltd..  who  are  making  rotary  switches,  as 
notified  elsewhere  in  this  issue. 

Mr.  E.  Scott  Eivett,  late  assistant  electrical  engineer  with 
the  Rio  Tinto  Co.,  Spain,  is  now  in  England  prepara- 
tory to  taking  up  an  agency  for  British  firms  in  Spain.  Mr. 
Scott  Eivett,  who  has  been  acting  for  .some  little  time  as  our 
correspondent  in  Spain,  has  a  special  knowledge  of  the  pre- 
•«ent  situation  in  that  country.  -  — - 

Mr.  A.  H.  Human  has  resigned  his  position  as  chief  tech- 
nical adviser  to  the  Electric  Power  Supply  Department  of  the 
Mmistry  of  Munitions,  and  is  rejoining  the  finn  of  Merz  & 
Mcljellan,  consulting  engineers,  8-2.  Victoria  Street,  West- 
minster-, to  establish  in  conjunction  with  Mr.  Robert  Nelson 
(late  H.M.  Electiical  Inspector  of  Mines)  a  new  .section  of 
the  fiiTn  to  advise  on  the  applications  of  electricity  to  manu- 
lacturing  a.nd  engineering  works  and  in  mines. 

Mr.  M.  L.  Cohen,  for  manv  years  with  Mes.srs.  Dorman  & 
Smith.  Ltd..  Salford,  has  joined  the  staff  of  Mr.  T.  A.  Nun- 
wick.  4.  C^iT  Street,  Blackfriars,  Manchester^  as  a.ssistant 
representative. 

Roll  of  Honour. — Trooper  H.  Stott,  Duke  of  Lan- 
caster's Own  Yeomanry,  has  died  in  France  from  injuries 
received  in  a  railway  acident  whilst  on  his  way  home  from 
Italy.  He  was  previously  employed  in  the  office  of  Messrs. 
J.  P.  Hall  &  Co.,  Ltd.,  electrical  engineers,  Oldham. 


Private  (Acting  Kegiuieutal  Quartermaster-Sergeant) 
A.  E.  AuLiso.N,  Labour  Corps,  who  has  been  awarded  the 
Meritorious  Service  Medal,  was  formerly  in  business  as  an 
electrical  engineer  at  Doncaster  as  a  member  of  the  firm  of 
Fisher  &  Alhson. 

Birthday  Honours.— Company  S/M  S  G.  Mr.ADows.  -who 
was  in  the  King's  Birthday  Honours  List,  receiving  the 
award  of  the  Meritorious  Service  Medal  for  service  in  Egypt, 
is  on  the  .staff  of  Callender's  Cable  and  Construction  Co  , 
I, til      He  is  shortly  coming  home. 

Obituary. — SuiXOK.  Pirelli.— We  regret  I-o  r<'acl  in  Press 
dispatches"  from  Milan  that  while  laying  telegraph  cables  in 
lb.'  Strait.s  of  Me.ssina  on  Monday  tln'  cable  steamer  I'Ula  di 
Miliinn  foundered  with  the  loss  of  -it)  lives.  .•Vmongst  t.hose 
uho.se  bodies  have  been  recovere<l  are  Signor  Pirelli,  of  Pirelli 
A  Co..  Milan,  and  Signor  Brunelli.  chief  insi>ector  of  Italian 
Telegraphs. 

Mr.  W.  McGeoch.— Mr.  William  McGeoch.  head  of  the 
firm  of  Mes.srs.  W'illiam  McGeoch  it  Sons,  T,td.,  wholc.'.iilo 
ironmongers  and  electrical  engineers.  -28.  West  Campbell 
Street,  Glasgow,  died  at  Helensburgh  on  Thursday  evjening 
last  «eek  in  his  78th  year.  Mr.  McGeoch,  who  had  been  in 
iiuliflerent  health  for  some  years,  practically  retired  from 
active  business  over  five  years  ago.  Mr.  and  .Mrs.  McCieoch 
i-elebrated  their  golden  wedding  la.st  year. 

Will.— The  late  Dr.  He.nrv  Wilde  left  £9.]r>\. 


NEW     COMPANIES     REGISTERED. 


"  Radiation." — Big     Gas      Stove     Combine. — Radiation, 

1.1(1..  Ii;is  been  registered  ;is  a  public  conipanv  with  a  nominal  capital  of 
i-2.7S0.(XI0  in  l.KU.OOO  preferred  and  l,40lJ,U0«' ordinary  shares  of  H  each. 
The  preferred  shares  ^re  entitled  to  a  fixed  cumulative  preferential  dividend 
at  t)  per  cent,  p&r  annum,  and  take  priority  in  a  winding  up,  both  for  arrears 
of  dividend  and  return  of  capital,  but  carry  no  further  rights  in  profits  or 
assets.  The  principal  objects  are  to  acquire  by  purchase  or  otherwise  all  or 
anv  of  the  shares  of  John  Wright  &  Eagle  Range,  Ltd.  the  Kidimond  Gas 
Stove  &  Meter  Co..  Ltd.,  'he  Davis  Gas  Stove,  Ltd.,  and  any  similar  com. 
panics,  and  to  carry  on  the  business  of  manufactiirers  of  and  dealers  in  gas 
cuoking  and  heating  appliances,  stoves,  furnaces,  and  other  apparatus  employ- 
ing gas,  electricity,  coal.  coke,  oil,  or  other  fuels,  manufacturers  of  and  dealers 
in  gas  and  electric  appliances  of  all  kinds,  miners  of  lireclay  and  similar 
materials.  &c.  The  papers  are  presented  for  filing  by  Mayo.  Elder  &  Co., 
xilicitors.  10.  Drapers  Gardens.  E.C.2.  The  registered  office  is  at  18,  Ben- 
".il's  Hill,   Birmingham.     The  file  number  is  155.708. 

South  of  Ireland  Electric  (Arc)  Weldinj;  Co.,  Ltd.  (4,717). ~ 

—Private  company.  Registered  in  Ireland  May  Sllh.  Capital  £'3,UU0  in  £1 
shares.  To  carry  on  business  as  indicated  by  the  title.  The  subscriU^rs  (each 
with  one  share) 'arc:  A.  W.  Spencer.  107,  Cork  Street,  Dublin,  engineer  and 
contractor;  P.  Fav.  44.  .Surrey  Street,  Belfast,  boiler  maker  and  electric 
welder;  R.  D.  VVhvte.  Sally  Hark,  Clandalkin,  Co.  Dublin,  director  Irish 
I'aper  Mills.  First  'directors  :  A.  \V.  Spence,  P.  Fay,  and  R.  D.  Whyte. 
Registered    office ;    26,    Upper   Abbey    Street,    Dublin. 

Halwains,  Ltd.  (155,794). — Private  company.  Regis- 
tered June  iith.  Capital  i'5,000  in  £1  shares.  Electric  and  steam  engineeis 
and  contractors,  manufacturers  of  tramway  and  other  apparatus.  'The  sub- 
scribers (each  with  one  share)  are:  T.  Halstead.  Bent  Gate  House.  Hasling- 
ilen,  cotton  spinner;  H.  G.  Wainscott,  !*.  Rochdale  Road,  Edenfield,  near 
.Manchester,  electrical  engineer;  and  Mrs.  N.  Wainscott.  Directors:  T. 
Halstead   and    H.   G.  Wainscott.     Registered  office  :    44a,   Bolton   Street,  Bury. 

Engineerinj;  Industry,  Ltd.  (155,810). — Private  company. 

Registered  June  5th.  Capital  £5,000  in  £1  shares.  To  act^uire  the  periodical 
hitherto  producetl  and  published  by  the  Electrical  Times.  Ltd.,  as  "  El  In- 
geniero  Industiial"  (in  Spanish),  and  as  "  L'fngenieur  Indusrtial  "  (in 
French).  &c.  T  he  subscribers  (each  with  one  share)  are  :  E,  Slater.  Weir 
Bank,  E.  Molesey,  Surrey,  engineer;  J.  May,  36,,Victoria  Street,  S.W.,  con- 
sulting engineer;  G.  \V.  S.  Hawes,  36,  Victoria  Street,  S.W.,  consulting 
engineer;  R.  W.  Hughman,  Sardinia  House,  W.C.'2,  journalist.  The  direc- 
tors are  to  be  appointed  by  the  subscribers.  Registered  office :  Sardini"a  House, 
Kingsway,    W.C.  2. 

W.  Partington  &  Co.,  Ltd.  (155,787)). — -Private  company. 

Registered  June  5th.  Capital  £5,000  in  £1  shares.  To  acquire  the  business 
carried  on  by  W.  \V.  Partington  at  Alpha  Works,  Tuff's  Well,  Glamorgan, 
under  similar  style,  and  to  carry  on  the  business  of  electrical  and  mechanical 
engineers.  The  subscribers  (each  with  100  sh.i.res)  .ire:  H.  O.  King,  48,^  Park 
Place,  Cardiff,  shipowner;  W.  W.  Partington,  180,  Cathays  Terrace,  Cardiff, 
electrical  engineer.  The  first  directors  are  :  H.  O.  Kinc,  \V.  W.  Partington, 
:ind  A.  E.   Davey.     Registered   office:   Alpha   Works,  Taffs  Well.   Gkimorgan. 

W.  E.  Jackson  &  Co.,  Ltd.  (155,860).— Private  company. 

Registered  |une  6th.  Capital  £10,000  in  0,000  10  per  cent,  preference  shares 
of  £1  each  and  20.000  deferred  shares  of  Is.  Electrical  and  mechanical  en- 
gineers, metal  stampers,  press  tool  makers.  &c.  The  subscribers  (each  with 
one  deferred  share)  are:  H.  H.  Okley.  The  Nest,  King  Edward  Avenue, 
Dartford,  mechanical  engineer;  W.  E,  Jackson,  48,  Freer  Road.  Birchfields. 
Birmingham,  press  tool  maker;  \V.  R.  Taylor,  59,  Hampton  Road,  Birch- 
fields,  Birmingham,  general  engineer;  G.  C.  Lawrence,  11,  Brenlgord  Street, 
Burv  St.  Edmunds,  marine  engineer.  Directbrsi  H.  H.  Oxlev,  W.  E.  Jackson, 
W.  R.  Taylor,  G.  C.  Lawrence.  Registered  office:  60-1,  Bl.ickfri.irs  Road, 
S.E.I. 


CITY     NOTES. 


Mr.   C.   S.   B.   Hilton,  speaking  at  the 

Birmingham        annual  meeting  on  Monday,  said  that  the 

District  Power      net   traffic  receipts  showed   a  fairly  sa-tis 

&  Traction  Co.,     factory   increase.     This   would   have   been 

Ltd.  more  marked  but  for  the  heavy  increase 

in    power   and   running   expenses  and   re- 

padxs  and  maiiitenaiice.     They  had  £66,000  to  dispose  of,  38 

against  £55,000  a  year  ago;  the  greater  part  of  tie  increasa 

was  to  be  put  to  renewals  and  reserve.    The  conditions  ondC 
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which  they  wei'e  carrying  on  were  exceedingly  difficult. 
Before  the  war  the  highest  rate  paid  to  motoi-men  was  7d. 
per  horn-,  with  no  bonus.  The  standai'd  week  worked  was 
60  hours,  and  the  motorman's  wages  averaged  about  35s.  per 
week.  The  top  rate  was  now  9id.,  plus  6id.  bonus— a  total 
of  1.5|d.  The  weekly  earning  for  a  48-hour  week  was,  there- 
fore, three  guineas.  This  showed  an  increase  of  1'25  per 
cent,  in  the  hourly  rate  of  pay,  or  an  increia.se  of  SO  per  cent, 
in  the  weekly  «age  earned,  notwithstanding  a  -20  ijer  cent, 
reduction  in  the  working  hours.  On  the  assumption  that  the 
(^r  hours  worked  in  1919  would  be  the  same  as  those  worked 
in  1918,  and  on  the  basis  of  the  wages  paid  for  the  month 
of  .\pril,  1919  (the  first  period  in  which  the  shortened  working 
week  took  effect),  the  wages  bill  for  the  year  1919  would 
exceed  that  for  1918  by  ^£33,000.  To  this  .should  be  added 
the  extra,  cost  of  materials,  estimated  at  ^17,000.  so  that  the 
expenses  for  1919  might  be  estimated  at  ^50,000  in  excess  of 
tliose  for  1918.  This  would  give  a  total  for  expenses  nf 
i,-24.5  ("KXl,  leaving  a  net  result  of  f  108,tK)(i,  to  compare  with 
£14'2.(X)0  for  1918,  or  ^34,000  less,  but  ±'30.0(;k}  more  than  for 
1914.  The  engineering,  traffic,  and  clerical  wages  of  the 
operating  staff,  excluding  all  reconstruction  exix>.nditure. 
amounted  in  1914  to  2s.  Did.  per  car  hour.  In  1918  they  were 
3s.  tidi.,  while  in  1919  they  had  risen  to  4s.  lOJd.  The  cost 
of  labour  per  car  hour  was,  therefore,  37J  per  cent,  more  this 
ye*r  than  last  year,  or  1-39  per  cent,  more  in  1919  than  in  1914. 

The  annual  meeting  w^as  held  on  June 
Siemens  Bros  &  12th,  at  Wiuche.'-ter  Hou.se,.  E.G.,  Mr.  G. 
Co.,  Ltd.,  Mure  Ritchie  presiding.  In  proposing  the 
adoption  of  the  report,  which  is  summar- 
ised below,  the  chairman  referred  fiist  to  the  balance  sheet, 
and  said  there  was  a  new  item,  £830,000,  being  debentures 
issued  and  deposited  with  the  Public  Trustee  as  collateral 
security  as  part  of  the  financial  arrangements  w'hich  they  had 
made  with  that  department.  If  not  previously  i)aid  off,  that 
item  w^otild  be  reduced  to  .foOCi.OOO  in  the  next  balance  sheet. 
The  item  of  £1,326,495,  due  to  the  Public  Trustee,  but  sub- 
sequently reduced  to  £.500,000,  was  also  new,  and  included 
debts  incurred  for  capital  purposes  to  the  former  enemy 
holders  of  the  company'.^  shares.  Of  that  £1,326,495,  about 
£690,000  was  owing  by  Siemens  Bros.  Dynamo  Works,  Ijtd., 
and  was  assured  by  Siemens  Bros,  against  the  receipt  of  an 
equivalent  amoimt  of  ii  per  cent,  debenture  stock  of  the 
Dynaiiio  Co.,  which  appeared  on  the  credit  side  of  the  balance 
sheet.  They,  of  course,  had  had  no  dealings  with  the  fonuer 
enemy  shareholdei-s,  nor  any  responsibilities  to  them.  They 
bought  the  business  and  its  assets  from  the  Public  Trustee 
at  a  fau'  price  in  competition  with  other  tenders,  and  had 
nothing  to  do  with  the  disposal  by  him  of  the  price.  The 
general  reserve  fund  stood  at  £45.000,  and  they  recommended 
the  appropriation  of  .£15,00<3  from  the  vea.r's  profits,  raising 
the  fund  to  £tTO,0ai.  Buildings  reserve' fund  at  £30,000  was 
up  by  £5,000,  also  appropriated  from  the  year's  profits.  After 
making  the  various  deductions,  including  depreciation,  set 
forth  in  the  profit  and  loss  account,  but  excluding  the  proposed 
appropriation  of  £15,000  to  re.sein-es,  the  profit  was  £334.567, 
as  against  £269,890  in,  1917.  On  the  asset  side  of  the  balance 
sheet,  the  item  of  leasehold  buddings  at  Woolwich  had  been 
augmented  by  £11,423.  Materials,  manufactured  goods,  and  - 
work  in  hand  had,  owing  to  stiU  larger  demands  for  munitions 
hy  the  Government  in  1918,  gone  up  from  £764,524  to  £982,587; 
machinery,  tools,  and  furniture  had  risen  from  £151,425  to 
£156,0.36,  but  the  steamship  Faraday  remained  as  before  at  the 
very  low  figure  of  £18,000.  The  proposed  disposal  of  the 
balance  at  the  credit  of  profit  and  loss  account — £334,567,  was 
fully  set  out  in  the  report,  and  after  providing  a  dividend  of 
10  per  cent.,  free  of  income  tax  on  the  £600,000  entitled  to 
rank  for  1918,  they  carried  forward  a  balance  of  £244,567  to 
1919,  subject  to  excess  profits  duty.  Though  in  1918  the 
voluine  of  the  company's  output  had  largely  increased,  and 
its  value  had  increased  by  about  50  per  cent.,  the  net  profit 
only  increased  by  about  10  per  cent.,  the  additional  gross 
profit  having  been  absorbed  chiefly  in  increased  war  bonuses, 
salaries,  and  wages.  The  new  board  took  office  on  April  8th. 
1918,  and  there  w-ere  now  2,000  names  on  the  share  register: 
of  debenture  holders  there  were  about  1,200.  Having  referred 
to  the  fact  that  in  1918  they  distributed  £11,700  id  assisting 
the  families  of  employes  serving  in  the  .\rmy  and  the  Navy, 
and  stated  that  out  of  1,154  men  who  joined  the  Forces  they 
had  had  the  pleasure  of  welcoming  back  .so  far  625,  the  chair- 
man proceeded  to  refer  at  some  length  to  the  manufacturing 
work  of  the  company  during  the  past  year,  fie  said  that  at 
their  works  at  Wofilwich  until  the  Annistice  they  continued 
to  concentrate  their  operations  almo.st  entirely  on  .special  and 
tirgent  Government  work.  The  apparatus  and  telephone  fac- 
tory was  occupied  almost  entirely  on  producing  war  materials 
for  the  Government  and  electrical  apparatus  reqiiired  in 
connection  with  the  equipment  of  factories  producing  war 
work,  such  as  the  automatic  telephone  exchanges  for  factories. 
The  requirements  of  the  Air  Board  gave  them  a.  steady  cou- 
(iuuous  production  of  aircraft  magnetos.  Kepeat  orders  for 
FuUerphoues  and  gun-aimiug  points  kept  shops  employed  on 
the  same  work  with  which  workers  and  foremen  had  become 
acquainted  dunns:  the  fonner  year  They  made  for  the 
IVfmistry  of  Munitions  large  quantities  of  120  cm,  anti-air- 
rraft  searchhphts,  amplifiers  for  telegraph  work,  and  Morse 
inkers.  For  the  .Vdiniralty  and  for  shipyards  under  Govern- 
ment control  they  maintained  a  steady  supply  of  torsion 
meters.  .\s,  however,  the  Government  requirements  for  their 
apparatus  and  telephone  department  were  almo-st  wholly  for 


articles  to  suit  the  sjjecial  war  conditions,  and  were  quite 
different  from  their  ordinary  pre-war  output  and  post-wad- 
requirements,  the  change-over  to  normal  output  could  only 
be  made  with  considerable  difficulty,  as  suitable  raw  materials 
were  not  available  in  their  stores,  while  many  new  foremen 
and  workers  had  not  yet  got  adequate  experience  of  the  work 
which  they  were  now  called  upon  to  perform.  An  order  for 
an  automatic  telephone  exchange  for  Valparaiso  vyas  placed 
with  them  for  execution  as  and  when  war  conditions  per- 
mitted. They  much  regretted  that  owing  to  the  unrest  of 
labour,  which  was  more  pronounced  in  1918  than  in  former 
years,  and  owing  to  the  restriction  of  output  by  the  workers 
and  their  indifference,  production  in  that  department  was 
greatlv  retarded.  As  very  few  orders  were  placed  by  the 
Post  Office  during  the  war  for  telephone  exchanges,  and  as 
foreign  administrations  were  unable  to  obtain  .supplies  of 
telegraph  inst-ruments  for  nearly  five  years,  large  demands 
had  to  be  filled,  and  they  exijected  to  get  a  good  share  of 
the  work,  to  cope  with  the  exiiected  large  volume  of  which 
adequate  arrangements  w'ere  now  being  made.  During  1918 
the  battery  department  extensions  were  completed,  aft'ording 
the  greatly  increased  facilities  for  production  required  by  the 
Government,  but  on  the  armistice  production  was  consider- 
ably curtailed.  Throughout  1918  the  india-rubber  department 
was  kept  fully  occupied  on  the  p.roduction  of  field  cables, 
effecting  deliveries  in  continually  increasing  quantities  to  a 
maximum  of  2,00<J  miles  per  week.  That  production  of  cour.se 
had  now  ceased.  Trench  cable  of  the  heavy  armoured,  four- 
core  type  was  manufactured  during  1918,  the  output  consti- 
tuting" a  continuous  supply  of  80  miles  per  week ;  a  production 
likewise  stopi^ed  soon  after  the  armistice.  The  Government's 
demimds  for  submarine  c-able,  principally  of  the  telephone 
tvi>e,  coil  loaded,  necessitated  continuous  production  dm'ing 
1918.  In  that  sipeciahty  they  were  now  the  largest  and 
premier  manufacturers.  The  wood  work  carried  out  was  far 
in  excess  of  any  previous  years,  the  demands  emanating  from 
the  Ministry  of  Munitions,  and  the  Office  of  Works,  for 
military  and  office  requirements.  Ebonite  was  formerly  a 
flourishing  industry  in  this  coimtry,  but  partly  because 
makers  restricted  them.selves  to  the  more  profitable  branches 
and  partly  because  the  workmen  would  not  maintain  an 
output  equal  to  his  Continental  comi)etitor,  the  industry  here 
practically  became  extinct.  Since  the  war,  however,  they 
had  devoted  particular  attention  to  that  production,  and  they 
were  now  manufacturing  it  in  increasing  quantities,  and  of 
a  high  quality,  which  comparetl  favourably  with  the  ebonite 
previously  imix>rted  from  Gemiany.  from  w^hich  most  of 
the  high-grade  quality  came,  ^^'ith  regard  to  the  s.s.  Fara- 
dav.  during  part  of  1918  she  was  chartered  to  the  Western 
Union  and  the  Direct  United  States  Cable  Co.,  and  did  much 
work  under  trying  conditions.  Since  the  end  of  last  year 
the  vessel  had  again  been  chartered,  and  at  the  present  time 
she  was  doing  cable  repair  work  in  the  Atlantic.  Having 
referred  to  the  Dalston  lamp  works,  where  with  their  in- 
creased capacity  for  production  he  said  they  hoped  to  turn 
out  lamps  in  greater  volmue  at  a  substantial  profit,  the 
chainnan  refen-ed  to  the  dynamo  works  of  Siemens  Bros., 
about  a  mile  south  of  Stafford  station.  Those  works,  he  said, 
were  not  occupied  to  the  same  extent  as  Woolwich  on  work 
contracted  directly  to  the  Government,  but  during  1918,  as 
in  previous  years,  they  concentrated  on  important  contracts, 
practically  all  of'  which  were  directly  or  indu'ectly  helpful 
to  enable  the  nation  to  secure  victory  by  providing  other 
firms  with  plant.  In  the  circumstances,  the  change-over  from 
war  to  peace  conditions  had  been  more  easily  effected  at 
Stafford,  and  he  was  pleased  to  say  that  those  works  were 
well  employed,  and  had  a  large  order  book.  Following  on  the 
armistice  came  extensive  cancellations  of  Government  con- 
tracts, and  in  regard  to  the  settlement  of  those  matters, 
though  they  ha.d  not  got  all  that  they  thought  they  might 
faii-lv  claim",  yet,  speaking  broadly,  there  had  been  nothing 
about  which  they  could  complain.  Whatever  loss  might  be 
incurred  during  the  period  of  transition  they  must  cheerfully 
face,  hoping  by  energy  and  enterprise  to  make  up  for  it  later. 
Before  the  war  they  were,  under  the  conditions  then  existing, 
too  insular  in  their.policy ;  now.  as  a  purely  British  industrial 
concern,  thev  aspired  to  a  substantial  share  of  that  world- 
wide exjiansiou  which  lireat  firms  sought.  With  the  approval 
of  the  British  authorities,  last  year,  they  dispatched  on  a 
tour  round  the  world  two  gentlemen  of  st.-'nding  and  experi- 
ence— Messrs,  Hopkins  and  Ijeouard,  the  latter  being  an  old 
official  of  the  company.  They  did  not  charge  them  to  book 
ordexs,  but  thev  were  instructed  to  make  it  plain,  and  they 
had  done  so,  that  the  ow-nership  of  Siemens  Bros.,  and  of 
the  Dynamo  Co.  had  passed  from  tie  hands  of  a  Gennan 
company  into  those  of  a  British  compa.ny,  and  that  while  con- 
tinuing to  carry  on  the  traditions  of  sound  material  and  good 
workmanship  long  associated  with  Woolwich  and  Staft'ord. 
they  were  no  longer  under  German  influence  or  working  for 
Crerman  interests.  As'  to  the  prospects  for  the  future,  subject 
always  to  honest  and  sane  government  and  a  reasonable 
attitude  on  the  i)art  of  the  workmen,  he  considered,  generally 
speaking,  their  prospects  were  good.  There  were,  however, 
various  dangers  ahead,  one  of  which  he  would  mention.  If 
in  Bntam  w-e  were  to  have  not  nationalisation  of  the  mines, 
but  appropriation  for  their  own  .elfish  aggrandisement  by  one 
powerful  but  limited  class  of  workmen,  to  the  detriment  of 
the  rest  of  the  community,  we  .should  plunee  into  industrial 
suicide.  If  the  mines  were  put  under  dual  control,  the 
ultunate  result  would  not  be  very  different,  as  it  would  mean 
industrial  creeping  paraly.sis,  ending  also  in  industrial  death. 
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Hid  those  things  ccniie  abont  they  could  not  but  be  seriously 
prejudiced,  though  in  their  particular  lines  of  business  the 
evil  effect  would  be  neither  so  early,  nor  so  pronounced,  as  in 
other  luauufactures,  such  as  iron  and  steel,  for  example, 
where  fuel  Wiis  consumed  to  a  greater  extent.  Iluucver,  ho 
was  not  a  pe^siniiit.  On  the  whole,  he  re^anled  the  iiolitical 
economic  future  with  hope,  if  not  with  contitlonce,  believing 
that  British  common  senf>e  would  sooner  or  later  a.-^sort  itself, 
and  that  there  was  sufficient  sanity  in  the  country  to  prevent 
their  being  plunged  into  industrial  chaos,  and  that  no  section 
of  workers,  however  highly  organised,  could  indelinitely  seize 
tJie  community  by  the  throiit  and  hold  it  up  to  blackmail. 
Subject  to  those  observations  he  preferred  to  dose  on  a  note 
ot  optimism — he  hoiked  teui^ierate  and  iieasonable  optimism — 
in  regard  to  the  expansion  of  the  business;  ana  thought  that 
on  the  whole,  year  in  and  year  out,  they  might  expect  that 
adeqiiate  profits  would  accrue. 

lA)rd  Queenborough  seconded  the  motion,  which  was  carried 
unanimously. 

Subsotinetitly  an  extraordinary  meeting  was  held  at  which 
a  resolution  was  pa.«sed  dividing  the  ex!^■ling  .^.5  shares  of  the 
companv  into  five  shares  of  i'l  each,  so  that  the  capital  would 
henceforth  be  .£M  ..500,000  divided  into  1.. 500,000  shares  of  ^1 
each,  of  which  l,000.tH.)O  have  been  is.sued  and  fully  i>aid;  and 
the  remaining  uOO.tKX)  shares  are  uni.ssue<l. 


In  the  reix>rt  for  the  year  ended  December  3ist,  1918,  the 
directors  stato  that  the  comirany  was  called  upon  by  the 
(government  for  an  increased  outi>iit  of  war  materials  from 
the  lieginning  of  the  year,  and  had  to  make  fiirther  extensions 
to  its  rubber  and  battery  shops  for  the  purpose.  More  work- 
l>eople  were  employed,  and  manufacture  was  carried  on  at 
liigh  pressure  until  the  annistice  when  work  eased  down,  and 
output  on  Government  contracts  was  gradually  redii-jed  pre- 
(laratory  to  the  return  to  civil  work,  for  which  prei>arations 
were  at  once  made.  The  company's  steamer  Faradny.  under 
the  direction  of  the  .\diniralty.  was  engaged  during  the  year 
in  reixiiring  telegraph  cables  for  two  of  tlie  Atlantic  cable 
companies,  and  although  working  in  the  danger  zone,  escaped 
njishap.  The  amount  spent  during  the  year  in  assisting  the 
families  of  employes  who  had  been  called  up  for  the  isavy 
and  .A.rmy  was  £t).til6  by  this  company  and  i'5,155  by  Sie- 
mens Bros.  Dynamo  Woi-ks,  Ltd.  The.ee  payments  had  had 
the  effect  of  strengthening  the  good  relation.?  between  the 
company  and  the  men,  who  as  they  are  being  demobilised 
are  returning,  thus  securing  to  the  company  trained  men 
for  the  future.  The  authorised  sliaie  capital  was  increa^«ed 
in  .July,  1918,  from  J600.(KXI  to  ±'1,.500.000.  Of  this  increa.-e 
i'400,000  was  issued  in  November,  making  the  fullv  paid-up 
eaj)ital  now  ±1,000,000.  At  the  same  time  i'.aOtJ.OtJO  4i  per 
lent.  debenture  stock  was  sold.  Since  the  end  of  the  year 
the  proceeds  of  the  shares  and  debentures  issued  had  been 
.ipphed  in  reduction  of  the  capital  sum  owing  to  the  Public 
Trustee,  which  now  stands  at  i.51.K;),000.  The  profit  for  the 
year  per  profit  and  loss  account  is  £-i29Ml.  I'lus  ±'134.9'20 
lirought  forward.  The  mterim  dividend  of  os.  per  share 
required  ±'30.000  and  5s.  jier  .share,  free  of  tax.  on  the 
.±600,000  capital  absorbs  a  further  ±30.000:  there  is  written 
off  the  commis-sion  on  the  sale  of  shares  ±'20,000;  written  oft' 
discount  on  the  sale  of-  debenture  stock,  reducing  it  to 
±'6'2,500,  ±'25.000;  put  to  general  reserve  (bringing  it  up  to 
±60,000)  ±15.000;  there  is  carried  forw^ard  to  1919  (subject 
to  excess  profits  dutv  for  1918)   £-2iiM'. 

Mr.  A.  W.  Tait.  C.B.E.,  presided  at  the 
Delhi  Electric       annual    meeting  on    June    13th.     He  said 
Tramways  &       that  the  results  were  satisfactory,  consider- 
I.ightinjS  Co.,        ing  the  abnormal  conditions.    The  progress 
Ltd.  of   the   past   five   ''ears   was   decidedly  en- 

couraging, and  he  hoped  it  would  continue. 
Ihey  were  now  able  to  recommend  the  full  6  per  cent,  upon 
the  preferred  shares  for  the  first  time  in  their  history.  The 
net  revenue  increase  for  the  year  was  ±2.890.  and  for  the 
five  years  ±11.8(10.  or  190  per  cent.  The  costs  of  operation 
aiul  maintpnance  had  been  affected  by  the  higher  prices  of 
material  and  labour,  and  bv  difficulties  in  securing  srare 
parts  from  this  country.  The  revenue  continued  to  rellect 
the  prosperity  which  had  ruled  in  India  for  some  time,  but 
expansion  of  business  was  retarded  by  the  necessity  of  shut- 
ting down  on  new  consumers  owing  to  inability  to  obtain 
cables  and  materials  for  connections.  Now  that  the  restric- 
tions had  been  removed,  orders  had  been  placed  for  the 
neces.^ary  ca1>]es  and  materials.  Rates  to  consumers  had  only 
been  increa.sed  by  a  .small  percentaae — considerably  less  than 
the  actual  increase  in  eost.  but  they  kept  the  surcharge  low 
in  order  to  encourage  the  use  of  electricitv.  It  might  be 
necessary  at  some  future  date  to  issue  further  capital  to  a 
ujoderate  extent  to  deal  with  extensions  of  the  electricity 
undertaking  and  of  the  tramway  svstem ;  for  the  latter  they 
would  supply  cars  of  a  new  tvne,  adanted  to  meet  the  recjdire- 
rnents  of  the  service.  Mr.  Griffin,  the  seneral  manager,  was 
at  present  home  on  leave.  The  electricitv  supply  undertak- 
ing sold  1.970  Onf)  units  (increase  6  per  f-ent)."  ineludins  the 
tramway  requirements.  .Average  revenue  per  unit  sold  (ex- 
cludincr  the  tramway  .supplv)  4.70d..  as  against  4.24d.  Units 
sold  for  other  than  tramw^av  supnly  1,465,000.  Costs  of 
generation  .Ofid..  ngairi?t  92d.  per"  unit,  due  to  increased 
rharses  for  coal  and  oil  fuel.  The  new  Sulzer  encine  coupled 
temporarily  t  i  an  old  dynamo  gave  a  mufh  needed  increase 
of  capacity  of  1.50  kw.  A  new  dynamo  had  been  ordered 
'vhich  would  give  an  additional  80  kw.  The  gross  revenue 
from  the  tramways  increa.sed   by  11    per  cent.,   and   the  re- 


ceipts per  passenger  from  .43d.  to  .49d.  Receipts  per  car 
mile  were  8.5d.,  against  6.9d.  Passengers  carried  7,'204,0tHi. 
against  7.480.t)OO.  Ihe  travelling  habit  had  become  established 
With  the  native  ixjpidatiou,  and  if  they  could  maintain  an 
increased  service  the  capital  in  the  tramways  would  yield  ;i 
proper  return.  In  regard  to  the  prusi>ects  for  the  currcni 
year,  it  was  impossible  to  give  rehahle  estimates,  as  oil  fuel 
and  stores  and  spares  still  showed  an  upward  tendenc\ . 
Provided  nothing  unforeseen  occurred,  the  results  for  1919 
should  show  an  improvement  on  those  now  submitted. 

The  report  of  this  company  dated  Sche- 
The  General        nectady,   April  15th,   J919,  states  that   tlie 
lilectric  Co.        value  of   the  orders  received   during   l'.H> 
(U.S.A.).  was    ±46,8'26,807,    against    .±49,355,69.^    in 

1917.  A  considerable  part  consisted  of 
contracts  for  the  U.S.  Navy  Department.  As  the  result  of 
heavy  expenditure  incurred  uiion  additional  manufacturing 
facilities  to  meet  war  contracts,  the  ratc^  of  i>rcKluction  had 
reached  the  highest  point  in  the  company's  history  when 
the  armistice  was  signed  in  November.  The  cessation  of 
hostilities  led  t^)  the  susi)ension  and  caiieellalion  of  orders 
for  ,±(i.OOO,0U0,  leaving  approximately  .±b'i.i.K.iO,(K:)(l  of  unfilled 
orders  at  the  end  of  the  year.  Sales  billed  ±43,363,055,  an 
incre^ase  of  ±3,977,791.  Net  result :  profit  ±5,675,151,  phis 
±921,'2*)3  income  frotu  other  sources.  Interest  on  debentures 
and  notes  payable  ±475,417.  Federal  income  and  excess  profits 
taxes  (estimated)  ±2,700,000;  dividends  ±1.833.1'24.  leaviii- 
±1,587,873  as  surplus  for  the  year.  Exi^enditure  for  addition;!  1 
land,  buildings,  machinery,  and  other  equipment  aggregntcd 
±4.318.799.  As  a  portion^  of  these  recent  additions  will  l^e 
unused,  and  having  regard  to  their  high  cost  owing  to  the 
circumstances  under  which  they  were  built.  ±3,044.832  has 
been  written  off  the  plant  account,  and  ±637,358  will  be  in- 
cluded in  the  cost  of  unfinished  contracts.  ±383,740  was 
charged  against  the  general  plant  reseiTc,  leaving  an  increase 
of  ±l,0'i0,348  in  the  book  value  of  plant  and  equipment.  The 
totals  are  thus:  Gross  book  value.  ±15,998.157;  general  plant 
reserve,  ±7,180,127;  net  book  value,  ±8.808,030.  The  book 
value  of  the  manufacturing  plants  which  in  Januarv  1893 
was  ±791,705  was  at  December,  1918.  ±8,808,031,  after 
±18.493,633  had  been  written  off  or  carried  to  general  platjt 
reserve  during  the  26  years.  The  total  factory  floor  space 
increa.sed  from  17,573,000  sq.  ft.  m  1917  to  19,.581,(X)0  at  the 
eiul  of  1918.  In  order  to  provide  additional  facilities  for  the 
manufacture  of  incandescent  lamps  the  company  has  leased 
the  Sandusky  w-orks  of  the  Libbey  Glass  Co.,  with  contract 
lo  purchase.  The  patent  account  is,  as  before,  c-irricd  at  ii 
net  value  of  one  doUar,  that  proportion  of  the  actual  cost 
which  represents  the  unexpired  life  of  patents  and  franchises 
being  offset  by  a  reserve  of  like  amount.  The  rejiort  men- 
tions that  at  the  close  of  the  year,  after  careful  considerat.ion, 
the  board  decided  that  the  interests  of  the  company  woiild 
best  be  served  by  segregating  its  investments  and  activities 
in  foreign  countries  in  manufacturing,  selling,  engineering, 
and  utility  enterprises,  and  tran.sferring  them  to  a  separate 
company — the  International  General  Electric  Co.,  Inc..  or- 
ganised in  Januarv'.  1919 — which  will  at  once  take  oyer  the 
investments  and  conduct  the  activities  above  described  in 
all  foreign  fields.  Mr.  C.  Neave,  of  the  G.E.C.  legal  staff. 
l)ecomes  chairman  of  the  new  company ;  Mr.  G.  Swope, 
formerly  vice-president  of  the  \\'eBtern  Electric  Co.,  is  presi- 
dent, and  Mr.  M.  A.  Oudin,  for  many  years  manager  of  the 
foreign  department  of  the  General  Electric  Co.,  is  vice-presi- 
dent. The  offices  of  the  new  company  are  at  120,  Broadway, 
New  York  City.  Of  the  S.4'21  employes  of  the  G.E.  Co.  who 
joined  the  Forces,  1,880  had  returned  and  been  reinstated 
when  the  report  was  issued. 

During   1918  the    business   continued   to 
Marconi  show    substantial   exiwnsion.        Gross  re- 

International        venue   ±56:3,205,    an    increase   of    ±92,547, 
.Marine  again  mainly   derived  from  rentals  of  ad- 

Communication     ditional  ships  fitted.      The  restrictions  on 
Co.,  Ltd.  private  messages    froni   ships    at    sea    had 

only  been  removed  since  May  1st.  1919. 
The  net  profit  for  1918  is  ±186.342.  Last  year  shareholders 
were  advised  that  H.M.  Government  had  decided  to  make  the 
provision  of  wireles.i  telegraph  apparatus  compulsory  on 
merchant  ships  of  1.600  tons  gross  and  over,  and  to  require 
that  two  opera.tors  be  carried  on  all  these  vessels.  .At  the 
request  of  the  Board  of  Trade,  this  company  undertook  to 
luovide  the  necessary  apparatus  and  the  trained  opei;ators. 
It,  therefore,  became  necessary  to  arrange  fa<-ilities  in  all 
]iarts  of  the  country  for  the  simultaneous  training  at  the 
company's  expense  of  a  very  large  number  of  operators. 
Thereby  a  large  and  extraordinary  expenditure  has  been 
incuiTed  durhig  the  year  under  review  which  will  not  lecur, 
and  it  is  responsible  ifor  a  small  reduction  in  the  profits  com- 
pared with  the  preceding  year  notwithstanding  the  sub- 
stantial increase  in  the  year's  revenue.  The  losses  sustained 
in  consequence  of  attacks  upon  the  mercantile  marine  during 
1'"1S  have  been  debited  to  profit  and  loss.  The  directors 
r^iommend  a  final  dividend  nf  10  per  cent,  for  3918.  making 
15  per  cent,  for  the  year.  The  total  number  of  public  tele- 
ijranh  stations  owned  and  worked  by  the  companv  on  the 
high  seas  increased  from  2.265  to  2. .549.  The  organisation  of 
the  companv.  together  with  that  of  its  ;us,sociatpd  companies, 
with  a  total  of  over  4,000  mercantile  vessel  fitted  with 
Marconi  telegraph  stations,  has  continued  to  render  inestim- 
able service.  The  Amalcramated  Wireless  (Aii<l  ral:'<in).  Ltd.. 
in   whi<-h   this  company  i.s  interested,  has  paid  a   dividend  of 
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5  pel-  cent,  for  the  year  ended  June  30tli,  1918.  The  increase 
of  the  capital  of  the  company  to  il. 500,000  was  duly  confii-med 
at  the  extraordinary  general  meeting,  held  on  May  2nd,  1919, 
and  600,000  new  shares  were  offered  to  the  shareholders,  at 
par,  on  May  10th.  An  official  quotation  on  the  London  Stock 
Exchange  was  granted  for  the  company's  shares  iu  April  last. 
Further  members  of  the  company's  telegraph  staff  have  lost 
then-  lives  in  the  services  of  theii-  country.  The  directois 
record  the  death,  on  ]\Iay  9th.  of  Mr.  H.  S.  Saunders,  who 
had  been  a  director  of  the  company  since  its  incorporation. 
Mr.  S.  St.  J.  Steadman  and  Sir  C.  .J.  Stewart.  K.B.E.,  have 
been  appointed  dii-ectors. 


Marconi  Wireless  Telegraph  Co.,  of  Canada. — Share- 
holders of  this  company  will  be  invited  at  the  approaching 
general  meeting  to  agree  to  the  reduction  of  the  nominal 
value  of  theii'  shares  from  $5  to  $'2.50,  and  to  the  creation 
of  yOO.lXX)  additional  shares  of  $2.50  eaeh.  By  this  arrange- 
ment the  total  nominal  capital  of  the  company  wiU  be  re- 
duced to  $3,750,000;  the  company  wiU  be  entirely  clear  of 
its  heavy  liabilities;  will  be  provided  with  substantial  working 
capital,  and  enter  into  possession  of  a  second  high-poncr 
\\il^■l.-^  -tntion.  which  will  enable  it  to  open  up  additional 
tcli'ar.'il'h    -i-fvice. 

Mi\  All  bur  H.  Morse  has  been  appointed  managing  director 
ot  the  ciiiiiimny.  and  wOl  proceed  immediately  to  Canada  to 
take  up  his  duties. 

Calcutta  Electric  Supply  Corporation,  Ltd. —  The  number 
of  imits  sold  to  consumers  during  the  four  weeks  ended  Apiil 
'25th  amounted  to  2,587,915,  compared  with  2. -509,519  la&t  year. 

Stock  Exchange  Notices. — .Applications  have  been  made 
to  the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official   List  :  — 

Smith  (S.)  &  Sons  (Motor  Accessories),  Ltd.— 150,0<J0  ordi- 
nary shares  of  ;fil  each,  fully-paid. 

Vickers,  Ltd. — 1,844,351  ordinary  shares  of  £'1  each.  fuUv- 
paid, 

Barnsley  &  District  Electric  Traction  Co.,  Ltd. — This 
company  is  about  to  change  its  name  to  the  Barnsley  and 
Disti'ict  Traction  Co..  Ltd.,  and  to  divide  its  ^5  .share's  up 
into  £1  shares.  It  will  also  alter  the  6  per  cent,  cumulative 
jirefeience  to  7  per  cent,  non-cumulative  shares,  and  SO.'WI 
new  shares  of  £1  each  will  be  added  to  the  capital. 

Manila  Electric  Railroad  &  Lighting  Corporation. — The 
directors  announce  a  dividend  of  1^  jier  cent,  on  the  comiiinn 
1  apital  stock  for  the  quarter  ending  June  30th. 

tJames  Keith  &  Blackman  Co.,  Ltd. — The  report  for  ibc 
year  ended  March  31st.  1919,  states  that  after  providing  for 
debenture  interest,  excess  profits  duty,  and  making  sutficient 
allowance  for  depreciation  and  reserves  against  doubtful  debts, 
the  accounts  show  a  net  profit  of  £36.898.  The  balance 
broiight  forward  is  =613,266.  Preference  dividends  paid, 
£'2.112,  leaving  a  balance  of  £48.0.52.  Dividend  on  the  ordi- 
nary shares  at  the  rate  of  10  per  cent,  and  a  bonus  of  10  per 
cent.,  both  free  of  income-tax,  absorbing  £16,000,  transfer  to 
'reserve  account  £15.000.  and  carry  forward  £17,062. — Finan-- 
cin!  Tiiiicx. 

'Vulcan  Boiler  &  General  Insurance  Co.,  Ltd. — Interim 
dividend  9  [ver  cent.   (4s.  6d.  per  share),  less  income  tax. 

Mackav  Companies. — Dividend  of  lA  per  cent.,  less  income 
la.x.  on  the  common  stock. 

Mirrlees  Bickerton  &  Day.  Ltd. — Year  ended  March  31st, 
1919,  net  profit,  after  providing  for  depreciation  and  excess 
profits  duty.  £33.177.  £2.120  brought  forward.  Dividend  12^ 
l>er  cent..  Uee  of  income  tax.  on  the  ordinary  shares;  to 
reserve  fuuil  £5,<XlO;  carry  forward  £5,720. 

United  River  Plate  Telephone  Co.,  Ltd. — TBhe  gross  earn- 
ings during  the  year  ended  December,  1918,  were  £908.870. 
while  the  gross  maintenance  and  other  chai-ges  in  Argentina 
and  T;ondon  were  £616,370,  leaving  £292.500  profit,  plus 
£17.308  Ijrought  forward.  Debenture  interest  and  preference 
ilividend  are  paid  and  dividends  (including  5  per  cent,  final] 
on  the  ordinary  amount  to  a  total  of  8  per  cent.,  free  of  tax. 
Tlier*!  is  put  to  reserve  £60,(X)0,  to  reserve  (war  contingen- 
cies) .£60,000.  and  £36.707  is  to  be  carried  forward.  Sir  John 
Gavey  has  found  it  necessary  to  resign  the  chairman.ship, 
and  Sir  Frederick  Green  has  been  appointed  in  his  place. 
Sir  John   has  been  elected  as  deputy  chairman. 

Cork  Electric  Tramwavs  &  Lighting  Co.,  Ltd. — I'he  re- 
port shows  that,  after  paying  the  preference  dividend,  putting 
£0,500  to  reserve  for  depreciation  and  renewals,  £4,0CK)  to 
maintenance  reserve,  and  writing  £.396  off  wiring  consumers' 
premises,  and  including  £3.776  brought  forward  there  is  a 
credit  balance  of  £3.049,   which  is  to  be  earned   forward. 

Ruston  &  Hornsby's,  Ltd. — After  paving  dividend  of  8 
per  cent,  for  the  year.  £40.697  is  to  be  put  to  depreciation, 
£40,000  to  reserve,  and  £41,000  is  to  be  carried  forward. 

Yorkshire  (Woollen  District)  Electric  Tramways  Co., 
Ltd. —  The  report  for  1918  shows  that  the  revenue  was 
£ltt2,562.  an  increase  of  £17.977.  £19..800  is  put  to  renewals. 
The  dividend  on  the  ordinary  shares  is  to  be  6  per  cent,  for 
(he  year.  In  addition  a  further  .£10.001  is  to  be  applied  to 
raising  the  dividend  for  the  years  from  1914-1918  from  5  per 
cent,  to  6  per  cent,  average.     £1,978  is  to  be  carried  foiward. 


Calcutta  Tramways  Co.,  Ltd. — Sir  H.  Kimber  presided 
at  the  annual  meeting  on  June  16th.-  He  said  that  the  traffic 
receipts  showed  an  increase  of  £24,803,  or  about  10  per  cent. 
This  was  comparing  with  the  excellent  figures  of  the  previous 
year.  The  increa^;e  on  mileage  run  was  only  1  per  cent.  The 
other  receipts  were  £14,962,  chiefly  a  profit  on  exchange  of 
£14,128.  The  total  Indian  working  expenses  were  £8,062 
more  than  in  the  previous  year,  and  £5,637  of  that  amount 
represented  a  bonus  of  one  month's  salaries  and  wages  paid 
to  the  Calcutta  staff  to  meet  increased  cost  of  living,  &c. 
There  w-as  a  gross  profit  of  £151,124  over  all  working  expenses. 
The  traffic  receipts  continued  to  show  substantial  improve- 
mejit.  During  the  past  five  months  the  ti-affic  receipts  in- 
creased by  Es.  2,55,172.  and  the  mileage  run  by  25  per  cent.. 
wMle  the  rate  of  exchange  still  continued  largely  in  their 
favour.  They  had  ordered  15  new  trams.-  They  were  now- 
obtaining  better  deliveries  of  mateiials  for  repaii-s  and  re- 
newals. 

Fetters,-  Ltd. — .After  paying  the  preference  interest  a  divi- 
dend of  10  per  cent,  and  a.  bonus  of  2s.  per  share  are  to  be 
piiid  on  tlie  ordinarv  shares,  putting  £50,000  to  reserve,  and 
carrying  forward  £16.993. 

Shropshire,  Worcestershire  &  Staffordshire  Electric  Power 
Co.— -Net  receipts  for  1918  from  all  sources  .£88,063.  After 
deducting  expen.ses  and  interest  on  loan,  £'2(1.000  is  put  to 
lesei-ve.  including  sinking  fund.  6  per  cent,  is  to  be  paid  on 
the  ordinary  shares,  and  £8,136  is  to  be  carried  forw-ard,  An 
issue  of  £150.(.K)0  cumiUative  prefeiTence  shares  (6  per  cent.) 
will  be  made  to  discharge  capital  liabihties  and  to  provi-de 
additional  capital. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd. — Final  divi- 
dend at  the  rate  of  2  per  cent,  for  the  year  1918,  less  tax. 


STOCKS     AND     SHARES. 


TU.-^SD.AY    EVENIKG. 

Now  that  the  \'ictory  Bonds  aie  out  the  effect  is  not  much 
greater  upon  Stock  Exchange  business  than  was  produced  by 
the  anticipation  of  their  advent.  Certainly  busmess  in  the 
investment  markets  is  quiet,  but,  also  certainly,  this  is  a  state 
of  alfajis  \vhich  is  not  unusual  in  June.  Brokei-s  are  being 
asked  whetier  they  find  much  selling  of  existing  .securities 
on  behalf  of  people  who  want'to  apply  for  the  new-  bonds, 
and  the  reply  on  the  whole  is  in  the  negative.  A  good  many 
prices  have  been  marked  down  t-o  the  tune  ot  a  point  or  so 
amongst  gilt-edged  stocks,  while  in  the  market-s  for  first- 
class  indust-rial  debentures  and  preference  descriptions  there 
is  an  obvious  slackening  of  demand.  But  prices  on  the  whole 
ale  comparatively  little  influenced  by  the  bonds,  and  it  is 
regarded  in  the  Stock  Exchange  as  astonrshing  that  a  loan  of 
such  magnitude  can  be  floated  at  the  cost  of  so  trifling  a  dis- 
turbance to  othej-  markets. 

For  the  second  week  in  succession  there  is  no  change  to 
record  in  the  price-list  of  liOndon  electric  sui>ply  companies' 
shares.  It  may  be  that  the  month  will  go  by  and  leave  the 
list  untouched.  This  is  not  to  say,  however,  that  there  is  no 
interest  taken  in  the  market.  In  point  of  fact,  keen  atten- 
tion is  being  paid  to  the  prospects  of  the  industry  as  they 
open  up  under  the  Government  Bill.  We  have  already 
hinted  that  one  of  the  eff'ects  ot  the  Bill  may  easily  be  a 
prolongation  of  the  companies'  leases  of  hfe,  and  this  im- 
pression becomes  stronger  amongst  those  who  are  in  close 
touch  w-ith  the  workings  of  the  business.  At  any  rate,  the 
Government  Bill.  in.stead  of  being  regarded  as  a  bear  point, 
and  one  which  justified  the  putting  down  of  prices  three 
weeks  ago,  is  now  held  to  can-y  genns  of  hopeful  possibilities 
which  may  result  in  the  position  of  proprietors  being  bettered 
instead  of  worsened. 

Cable  .securities  have  given  way  in  several  cases,  owing 
to  the  general  wish  to  subscribe  to  the  new  bonds.  Eastern 
Extensions  are  down  5s..  Eastern  Drdinary  2  points  and 
Western  Telegraphs  2s.  6d.,  w-hile  in  the  telephone  .shai-es, 
Orieiitals  and  United  River  Plates  are  both  1/16  lower, 
(jlobes  fell  back  tr>  16.  It  is  easy  enough  to  understand  that 
holders  of  these  stocks  should  consider  it  patriotic  to  sell  them 
in  order  to  buy  the  iicw  bunds,  seeing  that  the  retui-n  on  the 
latter  looks  much  about  the  same  as  that  <jn  the  cable  shares, 
although  it  is  easy  to  forget  that  the  dividends  on  the  cable 
companies'  shares  are  distributed  free  of  tax.  w-hioh  makes  a 
very  considerable  difference  in  these  days  of  a  6s.  in  the  £ 
impost.  The  same  influence  is  at  work  amongst  certain  of 
the  good  foreign  tramway  bonds,  and  .some  which,  until 
lately  had  been  extremely  difficult  to  buy,  are  now  obtain- 
able at  more  reasonable  figures. 

The  Marconi  market  has  developed  renewed  animation 
under  the  leadership  of  Canadians.  Shareholders  of  the 
Canadian  Marconi  Company  are  asked  to  agree  to  the  cutting 
in  half  of  the  nominal  value  of  the  shares — making  them 
2^  dollar,  instead  of  5  dollar  shares — and  to  the  creatioi-i  of 
half  a  miUion  additional  shares  of  the  new  denomination. 
This  is  read  as  a  clear  sign  of  forthcoming  bonus,  and  the 
price  rose  from  Ifis.  to  18s.  9d.  before  a  slight  reaction  took 
place.  The  Marconi  International  Marine  Company's  report 
shows  a  gross  revenue  for  the  year  of  £563,200,  an  increase 
of  £92,5(i0  over  the  previous  twelvemontli.  but  large  and 
extraordinary  ex[)enditure.  of  the  non-recurring  kind,  was 
involved  by  the  training  of  a  "  very  large  number  of  oi>era- 
toi-s,"  and  the  net  profits  accordingly  show  a-  small  reduc- 
tion.    .\  dividend  of  10  per  cent.,  making  15  per  cent,  for  the 
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year,  is  dtviaieU,  the  sauie  as  that  tor  1917.  The  price  Las 
remained  steady  at  3  9/16,  while  the  parent  shares  are  6  S/M 
and  American  Marconis  a  shade  better  at  30s. 

Brazilian  Tractions  have  fallen  back  to  60,  and  the  foreign 
list  as  »  whole  is  dull.  The  news  that  Ameiican  triwp.'^ 
have  crossed  the  Mexican  frontier,  and  that  General  VUla  is 
again  displaying  unhealthy  activity,  has  had  ihc  effect  ot 
making  Mexicans  weaker.  Mexico  Trams  and  Mexican  Light 
and  Power  bonds  have  both  eased  off.  .\nglo-.\rgentine 
Tramways  First  Preference  are  also  lower  again.  Bombay 
Electric  Second  Debentures  at  86J  .show  a  rise  of  3,  and  the 
Preference  shares  hold  their  price  at  llj. 

Underground  Electric  Income  Bonds  went  back  to  95J. 
.\mongst  this  week's  letters  of  a  stockbioker  was  one  from  a 
client  asking  whether  the  latter  could  "  convert  "  his  Under- 
^Tound  Electrics  into  the  new  Victory  Bonds!  The  shilling 
shares  ha\e  weakened  to  half-a-guinea,  and  Home  Bailway 
.■it<xjis  are  generally  heavy. 

British  \Vestinghouse  Preference  have  recovered  all  theii- 
dividend  and  a  little  more,  the  market  being  extremely  hard. 
Bal>cc)ck  &  \\"ilcox.  after  giving  way  to  3  13/16,  recovered  to 
3  15/16,  whicli  still  leaves  them  a  little  lower  on  the  week. 
(ieneral  Electric  Ordmary  have  ri,s<^n  10s.  to  'il.  India 
RubbcJ'  shares  have  resumed  their  advance,  and  are  now  ITjJ. 
Ileuleys  hardened  to  "21.  English  Electrics  are  dullish  at 
•27s.  6d.,  and  other  shaj-es  in  this  group  are  quiet.  The 
rubber  market  has  l>een  flat  in  consequence  of  a  drop  to 
Is.  8id.  per  lb.  in  the  price  of  the  raw  inateiial,  though  a 
slight  recovery  in  pritxs  ensued  ujion  a  farthing  rally  in 
rubber.  Iron,  coal  and  steel  shares  are  somewhat  under  the 
influence  of  what  possibilities  may  be  held  in  the  forthcom- 
ing report  of  the  Coal  Commission.  Industrials  as  a  whole 
maintain  their  prices;  with  a  good  deal  of  strengtli. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Bomb  Blxotsicitt  Ooufahub 

Dividend  Price 

> .  .June  n,  yield 

1917.  1918.  1919,     RlseorfKll,      p.o, 

Brompton  Ordlnsry 10  8  e  J  —  £,i  8    18 

Ohsrlng  Cross  Ordinary     ....       4  4  81  —  B    3    1 

do.       do.       do.       ti  Pre!,..       ih  *i  B|  —  6  18    4 

Chelsea 6  8  H  —  4    3    9 

City  ol  London         B  B  11}  —  6  14    6 

do.       do.    6  per  cent.  Pref ,  ..66  10  —  600 

County  ol  London 1  T  lOJ  —  6  18    3 

do.         do.     6  per  cent.  Pret,       6  6  10  —  6    0    0 

Kensington  Ordinary         ....       7  6  6^  —  B    4 

London  Eleotrio       Nil  Nil  t|  —  NU 

do.       do.     6  per  cent,  Pref...       6  6  81  —  7  14  10 

Metropolitan 4  6  B|  —  800 

do.         H  per  cent.  Prel.    . .       4)  4)  Bi  —  6  IB    6 

St.  James' and  Pall  Mall  ....       9  10  7|  —  7    0    4 

South  ijondon          6  G  3l  —  766 

Sonth  Metropolitan  Prel 7  7  30,6  —  6  16    7 

Westminster  Ordinary       ....       9  8  6i  —  6  10    8 

Teleokaphb    uio    Tklkphorss. 

Anglo-Am,  Tel.  Pref 6  6  100  —  fi    0    0 

do.            Del 1}  83/6  sai  -  7    8    0 

Chile  Telephone      8  8  7  —  6  11    4 

Cuba  Sub.  Ord 7  7  11  —  •6    4    5 

Eastern  Extension  . .    '  . .        . .       8  8  16i  —  i  •4  17    9 

Eastern  Tel.  Ord 8  6  164  -2  M  17    R 

Globe  Tel.  and  T.  Ord 7  8  16  —  j  'son 

do.       do.        Prel 6  6  lOJ  —  6  13    0 

Great  Northern  Tel,          ....      33  39  R3  —  6  17    6 

Indo-European         IB  13  66  —  6  18    3 

Marconi           30  30  6,;,  -  J  ;i    4    S 

Oriental  Telephone  Ord 10  16  3,,  -  ,,  (i    9    0 

United  R.  Plate  Tel 8  8  H  - ,'.  '4  18    fi 

West  India  and  Panama   ..        ..      1/3  1/3  I,..  -  •4    6    4 

Western  TelcEi-apli            ....       8  8  17  —4  •4  14    3 

HoHi  Rails  t 

Central  London  Ord,  Assented  , .       4  4  KH  —  6    8    0 

Metropolitan  .          1  11  3fi  —  4  16    4 

do.         District         ..        ..      Nil  Nil  24*  -  Nil 

Cndergronnd  Electric  Ordinary. .     Nil  Nil  S2  —  Nil 

do.              do.       "A"        ..     Nil  Nil  10/6  -ad.  Nil 

do,              do.       Income   ..       4  6  95)  —  )  *6    4    9 

FOKKIQN     Tkamb,    tea, 

Adelaide  Bnp,  6  per  cent.  Prel,  ..66  4g  —  6  11    4 

Anglo- Arg.  Trams.  First  Prel,     ..       6)  Nil  3|  -(  — 

do,           do,      3nd  Pref.       . .       —  —  BJ  —  — 

do.           do.      6  Deb 6  6  fiSJ  —  7    8    5 

Brazil  Tractions       —  —  BO  —  1  _ 

Bombay  Electric  Prel 6  6  U?  —  611    7 

British  Columbia  Eleo.  Rly.  Pice.       6  6  8  .'J  —1  7  18    6 

do,              do.        Preferred      Nil  3)  48j  +1  5    3    1 

do.               do.        Deferred       Nil  Nil  44)  +1  Nil 

do.              do.        Deb.      ..       4i  44  61)  —  J  6  17  10 

Mexico  Trams  6  per  cent.  Bonds..      Nil  Nil  62)  —  Nil 

do.           6  per  cent.  Bonds..      Nil  Nil  50)  -1  Nil 

Mexican  Light  Common  . .        . .      Nil  Nil  87  —  Nil 

do.             Pref Nil  Nil  61  —  Nil 

do,            Ist  Bonds..        ..      Nil  Nil  67  —2  — 

MANtTFACTUmNQ  CoUPAHlES. 

Baboook  A  Wilcox             ..        ..       16  15  ;!)  —  8  IB    0 

British  Aluminium  Ord 10  10  1'.'  —  5  18    B 

British  Insulated  Ord 35  12)  2\'  -*-,',  6  tl    1 

British  Westinghouse  Prel,        .,         7)  8  33-d.        +['''.  6  11    1 

Callenders 36  35  lOj  —  "  6    3    0 

do.       6)  Prel 6  6)  3|  _  6    3  10 

Castner-Eellner       35  30  3  6  13    4 

Edison-Swan,  "A "            ....       —  —  IJ  —  BOO 

do.      do.    6  per  cent.  Deb,    ..46  76)  —  6  13    8 

Electric  Construction        . .        . .        10  10  U    1  —  8    0    0 

Gen.  Eleo.  Prel 6  6)  10*  —  6    8  10 

„    do.       Ord 10  10  23  -H»  M  11    0 

Henley  ..        38  36  3)  -  6    2    6 

,  do-    *i.^' <4       «i  S|  -  6    0    0 

Indla-Bnbber 10  10  17}  +4  •6  12    8 

Siemens  Ord —  10  6fi  —  •7    4    0 

Telegraph  Con         90  80  35)"'  —  4  18    B 

•Dividends  paid  free  of  Income  Tax. 


MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearinff 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  oiroumstances. 


Wednesday,  June  ISth. 

CHEMICALS.  *0. 


o  Acid,  Oxalic per  lb, 

a  Ammoniac  Bal       per  ton 

a  Ammonia,  Muriate  (large  crystal)         ,, 
a  BisuliJbide  ol  Carbon      ..        ..         „ 

a  Borax ,, 

o  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb, 

o       ,,       Percblorate         ..        ..         „ 

a  Shellac  per  owt, 

0  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..         „ 

a        ,1  Lump ,, 

a  Soda,  Chlorate        per  lb, 

a      11      Crystals        per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb, 

METALS.  Ac. 

c  Brass  (rolled  metal  3'  to  13'  basis)  per  lb, 
c      I,     Tubes  (solid  drawn)         ..         „ 

c      n      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)      .,         „ 

g      ,,       Bars  (best  selected)       ..  per  ton 

t      „       Sheet  „ 

g      „       Rod 

d      t,       (Bleotrolytio)  Bars        .,         „ 
d      tl  II  Sheets     ,.         „ 

d      II  II  Wire  Rods         „ 

d      It  ,1  H.O,  Wire  per  lb, 

/' Ebonite  Rod , 

„       Sheet         

n  German  Silver  Wire       .,        ..         ,, 

A  Gutta-percha,  fine ,, 

h  India-rubber,  Para  fine  ..        ..         ,, 

i  Iron  Pig  (Cleveland  warrants)   . .  per  ton 

1  „    Wire,  galv.  No.  81  P.O.  qual, 

c  Lead,  English  Pig ,, 

g  Mercury        per  bot, 

«  Mica  (in  original  cases)  small  . .  per  lb. 

•  II  tl  It      medium         n 

•  It  11  It      large  ..         „ 

if  Silicium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 
r  Tin,  Block  (English)        ..        ..         „ 

n    It     Wiret  Nos.  1  to  16    ..        ..  per  lb. 


1/5 

1'80 
i:78 


£17 
<16 

A  28 

em 


1;- 
i/.'ii 

X117 
«117 
«117 

£8b 
«1B1 
£'M' 

1/0;,  d. 


J.1H  lu  10 xi:) 

!  d,  to  4,l> 

5/.  to  10/- 

12|6  tj25-/4  DP 


(jcotationB  supplied  by- 


o  0.  Boor  A  Co. 
c  Thos.  Bolton  &  BonB,  Ltdt 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Kubber,  Gutta-Peroha  and 
Telegraph  Works  Oo„  Ltd, 


g  James  &  ShakeBpeart  • 

h  Edward  TiU  &  Co. 

t  Boiling  &  Lowe. 

/  Richard  Johnson  &  NopheWi  Lsd. 

n  P.  Ormiston  &  Sons, 

r  W.  F,  Dennis  &  Co, 


A  New  Splitdorf  Magneto. — There  are  a  number  of 
iiJtciestmg  constructional  muovalions  in  this  mstrumeul. 
( iiic  (ij  tlnse'  IS  the  use  of  a  single  .square  carbon  brush.  The 
luH  in^iiiiiiiriiti  shows  a.  decided  incica'sc  in  sturdine.'-.s,  the 
iiitri  I  ii|.i.  r  iHiiiits,  for  instance,  being  noticeably  hcaivier. 
.Micarln  ;j.;iis.  aie  Used  and  the  distributor  boai'd  is  made  of  a. 
new  com|)o.sitiou  l<nown  as  Ameiicauitc.  Tho  Mason  prin- 
riplo  of  stationary  windings  and  revolving  poles  is  retained  in 
tho  new  instrument,  which  is  unidirectional.  Americauite  is 
a  new  insulating  material  which  the  Splitdorf  Company  has 
discovered  for  use  in  electrical  instruments,  and  which  the 
company  manufactures  in  its  own  plant.  It  is  moulded 
similiu-  to  pi-oducts  of  this  nature,  and  in  the  case  of  the  dis- 
tributor block  the  contacts  ai'e  moulded  in  with  the  Ameri- 
canit-c.  The  Micaa-ta  not  only  is  very  quiet,  but  is  long-lived 
:i.s  romiiarcd  with  metal. — Aerial  Age  ]\'cekhj. 

Japanese  Copper  for  Germany. — The  .JapaneMc  Govorn- 

nient  DepaitmciU  for  CoLinnerce  has  given  its  consent  to  the 
icsumption  of  the  export  of  copper  to  (.iermany.  Dcliveiie.s 
of  Japanese  copper  will  give  immediate  j-elief  to  the  PJaenisb- 
Westiihalian  and  the  Upper  SUesian  industries.  But  for  the, 
moment  there  is  no  shipping  available. — Zeitschrift  fiir  anije- 
irandte  Cliemic. 

Power  Transmission  by  Magnetic  Belts. — Accoiding  in 

French  Patent  No.  -IST.^bO  of  I*.  L.  ^^■e,^l()U,  thin  steel  or  iron 
l)elts  are  used  on  magnetised  pulleys  to  transmit  power.  The 
magnetisation  of  the  pulleys  is  effected  by  \\indings  lying  in 
helicoidal  slots  on  the  surface,  of  the  pulleys.  Th<-.  thickness 
of  the  l.ielt  .should  not  extxHul  about  'l.tHi  times  the  diameter 
of  the  .smallest  pulley.  With  a  *iteel  belt  of  s  in.  thiclciie^s 
making  contact  over  an  arc  of  145  deg.  on  a  pulley  of  10-in. 
diameter  running  at  4,000  K.r.M.,  it  is  possible  to  transmit; 
more  than  200  h.p.  per  in.  width  of  belt.  With  a  pulley  of 
50-in.  diameter  running  at  SIKI  r.p.m.,  a  belt  of  1  in.  width 
will  transmit  1,000  H.P.  Steel  belts  may  be  run  at  .speeds  of 
18,(XX)  ft.  per  min.,  so  that  this  method  of  transmission  is 
suitable  for  speed  reduction  with  turbines. — Reviir  generate 
de  VElcctriciie. 
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TRADE     STATISTICS     OF     NEW     ZEALAND. 


1916. 
£ 


The  following  figures,  showing  tho  imports  of  electrical  and 
allied  goods  into  New  Zealand  in  1917,  are  taken  from  the 
offidai  statistics  -which  have  recently  reached  this  country. 
The  figm-es  for  the  pieviouis  jear  are  given  far  purposes  ol' 
comparison,  and  iiici-ease.^  or  decrea,ses  aje  noted.  The  countrv 
named  is  the  cimntrv  of  origin  of  the  aood.s. 


Steam  engines. — 

From  United  Kingdom    . 
,,      United   States 

Total 
fi'ii.s  and  oil  enginen  (rxci'pt  for  motor  cam). 


1917. 

£ 


;^i.tK:io 


Inc.  or  dec. 
£ 


10,000 
1,000 


l.'KKK) 


Leather  belting. — 

19ir,. 

1917. 

i' 

Inc. 

or  d<_-c. 
£ 

l"i-om  United   Kingdom 
United   Sta.tes 
.,"     Other  countries 

11,000 

■Ji.oott 

0,000 

7,00(_> 
3:i,000 
4,000 

+ 

4,(X)(I 
2,IX)0 
•2,000 

From  United  Kingdom   ... 
United   States 
Other   countries     ... 

l,UUt» 

'i.oOO 

o.OUU 
1,000 
O.OOO' 

+ 

1.000 

500 

3,500 

Total       ... 
Boilers. — 

(K.OWJ 

ris.ddo 

- 

ID.tHHJ 

Total       

*  .i^ustia 

8.000 
ia  iy.OOO. 

10.000 

+ 

■2.000 

Prom  United  Kingdom 
Insulated  cable  and  tvin 

10,000 

C.fJOO 

~ 

4,000 

Belting,  other  than  leather.— 

From  United  Kingdom   ... 

,,      Australia-       

United   States 

39.0(K) 
y.tKX) 

39,000 
3,000 
0,000 

+ 
+ 

1,000 
3,000 

From  United  Kingdom 
United  States 
Other  countries 

TotaJ       ... 

...       156,000 
6,000 
10,000* 

58,000 
7,000 
12,000 

77,000 

+ 

98,000 
l,00tt 
2,000 

]  72,000 

95,(KIO 

Total      

)I.(HH> 

48,0O(J 

+ 

■l.OIKI 

' 

Ja.pan  i9.(KH). 

Engine  packing.— 

.Mining  iiuirhiuenj. — 

From  United  Kingdom   ... 

,,      Australia.       

,,      United   States 
,,      Other  countries 

3,0(JO 
7,000 
1,000 

]O,0O(.l 
3,0UO 
8,000 

+ 

3.0<J0 

1 ,000 
1,000 

l^roiu  Uniteid  Kingdom 
Australia/ 
,,      United   States 
,,       Oilier   couutrie.M 

ll.Wii) 
3,000 
0,000 
2,000 

7,UUU 
2,000 
4,000 

- 

4,000 
l.OOO 
2,00O 
2,000 

Total       ... 

Scientific   instrument^.— 

From  United  Kingdom 

,,      United  States 

,,      Other  oountrie.s 

Total       ... 


24,000 


Telegraph  and  telephone  u'ires,  irdti.— 
From  United   Kingdom  ...  1,(X)0 

„     _ United   States        ...  1,000 

,,      Other  couutrie.s     ...  — 

Total       2,000 

*  Canada. 
Generators,  motors,  and  transformers.- 

From  United  Kingdom  ...  46,00(^1 
„  United  States  ...  38,000 
„      Other  countries      ...  2,000 

Tota]       80,(KKJ 

Electric  batteries  and  cells.— 

Fi-om  United  Kingdom   ...  10,000 

"   ■     '    '""  7,000 


United    State.s 
Other  coUiUtriea 


Total 


!,000 
19,(XJ0 

Carbons  and  insulating  material. — 
From  United  Kingdom    ...  7,000 

,,      United    States        ...  3.0()0 

„      Other  countries      ...  1.000 


Total       ... 
Mi'trrs,   tlectricity. — 
from  United   Kingdom 
,,      Other  countries 

'Inlal         .. 


25,000         38,000 


5,000 
2.00O 


!4,tHjo  7,000 

'  United  States  ±'2,0tR). 
hainps,  electrical. — 

From  United   Kingdom    ...  -J'.l.iliHi  22,(XIO 

,,      Holland         il,(JUl  9,00tl 

..       United   States        ...  8,(KK)  17,(BJ 

,,      Other  countries     ...  —  l.fXK) 


;),o(io 


4,000  2,0(JO  -         2,U0U 

2,000  4,000  +         2,00U 

1,000  1,000  — 

7,000  7.000 


l.WX) 
8,000* 

+ 

1,000 
8,000 

9,000 

+ 

7,000 

35,000 

29,000 

2,000 

- 

n,o<jo 

9,000 

-       20,0(X) 


1,(XJ0         -         9,000 

15,000      +      a,ooo 
2,oou  — 


2,000  -  5,000 
5,000  +  '2.O0O 
I.IHKI  — 


Total       

11,0(10 

8,000 

- 

3,000 

Other 

electrical  material. — 

Fi'om 

United   Kingdom  ... 
United   States 

Au.sti"aha       

Sweden         

Other  countries 

Total       

78,000 
52,000 
2,000 
1,000 
7,000 

55,000 

36,000 

2,000 

1,000 

5,000 

99,000 

- 

23,000 
16,000 

2,000 

140.00.) 

41  .IKJO 

Telephones  and  accessories.^— 

l''roia 

United   Kingdom   ... 
United   States 
(Jther  countrieij 

13,000 
11,000 
1.000 

8,00<J 
20,000 
10,000 

+ 
+ 

5.000 
9,000 
9,000 

13,000 


+        9.0<K) 
+         1 ,000 


Total       

Railway  and  tramway  plant.- 

From  United   Kingdom  ... 

,,      Australia       

Other  countries 

Total       


22,000         13,0(KJ 


9,(KX) 


73,000 

8,000 

-      65,000 

10,000 

4.0t)0 

6,000 

11,000 

— 

-      11,000 

82,000 


Total 


4(i,(XX)         49,000        + 


3,000 


German  Wireless  Development. — According  to  E.T.Z. 

of  Maj-ch  13th,  great  uuiwovements  have  been  made  in  wire- 
less communication  during  the  war.  It  \va«  found  possible 
to  keep  up  communications  in  both  dii'ections  between  Gei-- 
many  and  the  Colouie-s  for  at  least  .six  hours  in  the  day,  the 
best  times  being  6  to  11  a.m.,  and  the  best  wave-length 
5,500  m.  With  lOO-  k\v.  it  wa«  at  times  posdble  to  reach 
Windhuk.  The  Uoldschmidt  machine  at  Eilvese  gave  much 
trouble  and  failed  for  long  i>eriods,  nevertheless  towards  the 
end  of  the  war  it  became  much  more  reliaible.  Its  capacity 
was  increased  to  80O  KW. 

The  Nauen  station,  also  with  800  kw.  ca.pacity,  wais  most 
satisfactory  in  its  opera.tion.  The  relays  were  improved  s6 
as  to  enable  50  to  80  words  to  be  transmitted  per  minute. 
One  method  of  .sending  consists  in  taking  two  frequencies  out 
of  the  same  machine  and  oau'aiing  these  to  intert'ere  so  as 
to  give  a  note.  This  .system  is  also  in  use,  as  an  alternative, 
a.t  the  Pola  station.  Variations  of  the  note  are  countei-acted 
by  a.  very  sensitive  speed  regulator.  The  Nauen  station  baa 
been  greatly  extended.  The  ante.nna  ha.s  been  raised  by  a 
.second  tower  260  m.  high.  Methods  of  double  sending  by  two 
sender's  acting  on  one  antenna  tuned  simultaneously  to  two 
warve-Iengths  have  the  advantage  of  attainuig  a  greater  degree 
of  selectivity  by  the  combination  of  the  wave-fengths.  New 
types  of  cathode-tube  amplifiers  rendered  communication 
ix>s!5ible  between  fii'ing  trenches  with  very  light  apparatus. 
Blocking  stations  were  used  to  interrupt  the  wireless  com- 
munications of  enemy  adrci-aft.  Directive  stations  were  veiy 
successful  in  aiding  Zeppelins  to  cniise  over  England,  and  it 
was  even  possible  to  guide  a  Zeppelin  over  Paris  through  a 
thick  fog.  Various  improvements  are  referj'ed  to  in  aro 
transmitters,  tube  transmitters,  high-frequency  coils,  re- 
ceivers, relays,  and  antennse. 

Copper 'Scarcity. — Since  Russia  fell  out  of  the  war,  stocks 

of  L-upiX'r  ill  .JaiKiin  have  accumulated.  This  is  a  matter 
affecting  in  some  degree  the  markets  of  tie  world,  for  the 
Russian  demand  having  ceased,  Japanese  present  prices  do 
not  admit  of  competition  in  other  countries.  Befoiie  the  war, 
Jaipanese  exports  of  copper  amounted  in  value  to  Yen  25 
rnJUion.  With  raipidly  rising  prices,  this  value  increased  to 
Yen  60  mdhon  in  1917.  Of  this  quantity  England  took  25,0tXi 
tons  against  14,(XX)  tons  in  the  previous  year,  while  the 
Russian  demand  dropped  to  one  half. 

The  shortage  of  copper,  from  which  all  Norway,  but  especi- 
ally the  eleetrical  works  of  that  country,  has  suffered  through 
war  conditions,  no  longer  exists.  ."Xmerica  is  now  in  a  pasi- 
tion  to  deliver  the  whole  of  the  m<'tal  purchaised  long  ago 
on  Noi-wegian  account.  In  consequence  of  this,  the  electrical 
works  at,  Ohristinnia  have  fm^bidden  the  continued  use  of 
zinc  .and  iron'  as  electrical  materials.  From  .Tuly  1st,  1919, 
only  copper  is  to  be  used  for  electiical  pur)>oses.  ^rhe  iraport.g 
from  .\meriea.  will  include,  large  quantities  of  line  wire. — 
Metall  iind  Erz. 
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THE    INCORPORATED     MUNICIPAL    ELECTRICAL    ASSOCIATION. 


ANNUAL     CONVENTION. 


Ox  Wednesday  the  Annual  Convention  of  the  Associiition 
was  to  open  at  Ipswich  ;  it  was  to  continue  on  Thursday  at 
Felixstowe,  and  will  close  to-day.  As  the  exigencies  of 
printinc;  and  distribution  compel  this  journal  to  go  to  press 
on  Wednesday,  we  are  obviously  unable  to  report  the  pro- 
ceedings, but  from  the  programme  which  we  have  already 
published  it  will  be  seen  that  in  addition  to  the  usual 
technical  and  commercial  transactions,  the  social  amenities 
which  in  pre-war  days  contributed  so  largely  to  the  success 
of  these  conventions  have  now  been  restored  :  ladies  are 
welcomed  to  the  convention,  and  visits  to  works  and  other 
places  of  interest — notably  Harwich  Harbour,  where 
surrendered  German  warships  were  to  be  inspected  yesterday, 
and  the  Felixstowe  Air  (Sea-plane)  Station  to-day — have 
been  arranged.  We  have  no  doubt  that,  given  fine  weather, 
the  r.U'.)  Convention  will  rank  with  any  of  its  forerunners 
in  point  of  interest  and  recreation,  while  the  fact  that  it  is 
the  first  peace-time  reunion  of  municipal  electrical  engineers 
will  go  far  to  ensure  a  large  attendance  and  a  most 
enjoyable  renewal  of  old  friendships. 

Mr.  Ayton,  whose  various  duties  comprise,  besides  his 
functions  as  electrical  engineer  and  tramways  manager  to  the 
County  Borough  of  Ipswich,  those  of  President  of  the  Associ- 
ation, chairman  and  hon.  secretary  of  the  Electric  Vehicle 
Committee  of  Great  Britain,  is  also  acting  as  hon.  secretary  for 
the  Convention  :  apparently,  therefore,  the  44-hour  week 
does  not  appeal  to  him,  and  he  loves  work  for  its  own  sake 
— certainly  during  the  past  weeks  he  must  have  practised 
intensive  production  assiduously,  and  we  trust  that  his 
efforts  will  be  crowned  with  the  unblemished  success 
that  they  deserve.  In  his  Presidential  address,  of 
which  a  slightly  condensed  report  is  given  below,  he  blesses 
the  Electricity  Supply  Bill — provided  that  it  is  amended  to 
suit  the  wishes  of  the  Association — and  lays  stress  on  the 
point  to  which  we  first  drew  attention  when  the  Coal 
Conservation  Committee's  Report  was  about  to  be 
published'' — namely,  that  while  public  bodies  and  Com- 
mittees were  pouring  out  proposals  "  to  the  end  that  an 
abundant  supply  of  electricity  shall  be  available  for  all 
classes  of  consumer,"  not  a  stroke  was  being  done  to 
develop  the  demand,  without  which  such  a  supply  would  be 
a  drug  in  the  market.  Central-station  engineers  may  well 
be  trusted'  to  provide  that  abundant  supply  ;  but  to  build 
up  the  demand  will  not  be  the  work  of  a  day,  and  we 
cordially  endorse  Mr.  Ayton's  exhortations  to  them  as 
managers  and  salesmen  to  set  about  preparing  the  market 
in  good  time. 

It  is  true  that  the  war  provided  an  immense  stimulus  to 
the  sale  of  electrical   energy — for  war  purposes  ;   but,  as 
the  President  points  out,  the  .irmiftice  brought  with  it  a 
heavy  droji  in  the  output.     That,  no  doubt,  will  be  partly 
made  good  as  industry  settles  down  to  its  normal  lines, 
l)Ut  in  many  places  it  will  be  a  long  time  before  the  demand 
overtakes  the  facilities  for  supply  already  available.    "  Dora  " 
no  longer  controls  the  situation.     But  "  Eda  "  comes  to  the 
rescue — somewhat  belated,  for  we  have  advocated  hercreation 
and  invoked  her  assistance  these  ten  years  past — and  in  the 
Electrical  Development  Association  we  see,  with  Mr.  Ayton, 
the  instrument  by  which  prosperity  may  be  assured  to  the 
supply  industry,  provided  that  the  industry  gives  its  whole- 
hearted sup]iort  and  co-operation  to  the  new  organisation. 
The   first  essential  to  success  is   financial    resources ;  the 
operations  of  the  E.D.A.  will  be  nation-wide,  and  it  is  but 
fair  that  all  who  benefit  thereby  shall  bear  a  fair  share  of 
the  cost.     If,  under  existing  powers,  municipal  undertakings 
find  it  difficult  (though  jwf  impossihie)  to  shoulder  the  burden, 
now  is  the  time,  when  the  Bill  is  going  through  Parliament, 
to  take  steps  to  ensure  that  the  obstacles  shall  be  removed, 
and  that  the  authorities  charged  with  the  duty  of  supplying 
electricity  shall  be  placed  in  a  position  to  develop  their 
undertakings  <in  commercial  lines.     Mr.  Ayton  draws  atten- 
tion to  the  absurd  restrictions  imposed  by  some  munici- 
palities which  own  both  gas  and  electricity  undertakings 
upon  tile  respective   managers,  restraining  them  from  com- 
petitive efforts  to  develop  their  undertakings  ;  could  any- 
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thing  be  more  foolish  or  short-sighted  ?  Competition  is 
of  the  greatest  value  not  only  in  fostering  demand,  but  also 
in  encouraging  the  pursuit  of  economies  in  working  and 
organisation,  and  wilfully  to  disi'ard  this  most  potent  factor 
of  efficiency  is  a  policy  which  calls  for  the  severest  censure. 

Not  only  to  the  commercial  side  of  the  subject  must  station 
managers  devote  attention — there  is  also  the  sociological 
aspect  to  consider,  a  matter  which  has  rightfully  assumed 
a  position  of  constantly  increa-sing  iinportiince.  This  forms 
the  subject  of  the  paper  by  Alderman  W.  Walker,  A.M.I.E.E., 
of  which  we  give  an  abstract  commencing  on  the  next 
page. 

Yesterday  a  discussion  on  "  Electric  Transmission  Con- 
siderations," to  be  opened  by  Mr.  S.  L.  Pearce,  M.Sc.,O.B.E., 
was  to  take  place,  and  a  paper  by  Bailie  AV.  B.  Smith, 
O.B.E.,  on  "  Valuing  and  Assessing  Electrical  Under- 
takings "  was  to  be  read  and  discussed.  To-day  the 
Annual  General  Meeting  will  be  held,  followed  by  a  Special 
General  Meeting  to  alter  the  Articles  of  Association.  We 
see  no  reference  in  the  programme  to  the  Report  of  the 
Electric  Vehicle  Committee,  which  is  usually  submitted  at 
the  Convention,  but  presumably  it  will  be  presented  to-day. 

Mr.  Ayton,  in  announcing  Mr.  H.  Faraday  Proctor's 
retirement  from  the  position  of  hon.  secretary,  paid  him  a 
tribute  of  appreciation  of  the  valuable  services  which  he 
had  rendered  to  the  Association  over  so  many  years.  We 
gladly  seize  the  opportunity  of  associating  ourselves  with 
Mr.  Ayton's  remarks.  Naturally  the  technical  Press  has 
been  more  or  less  continually  in  communication  with  Mr. 
Proctor,  and  while  we  have  not  always  seen  eye  to  eye  with 
the  Association,  we  have  always  met  with  the  most  kindly 
courtesy  and  consideration  at  the  hands  of  the  hon.  secretary, 
who  has  shown  every  disposition  to  co-operate  with  us  in 
promoting  the  welfare  of  the  electricity  supply  industry. 
We  feel  that  that  industry,  particularly  but  not  solely  on 
the  municipal  side,  owes  a  debt  of  gratitude  to  ilr.  Proctor 
for  his  untiring  efforts  and  invaluable  services.  At  the 
same  time  we  tender  our  congratulations  to  Mr.  A.  C.  Cramb 
on  his  appointment  to  the  very  honourable — and  onerous — 
post  vacated  by  Mr.  Proctor. 


Presidential  Address, 


Bv  MR.  FEANK  AYTON, 
Vli'icf  Electrical  Enyineer,  Ipswich.     {Alistnict. 


Thi'.  I;iit  that  this  is  the  tir.st  post-war  Convention  planned 
(111  the  line.s  of  pre-war  days  gives  a.n  aidded  iaupoi'tance  to 
the  occasion,  but  still  greater  importance  ia  attached  to  it 
by  iieason  of  the  moiiientoii.s  changes  tliat  are  on  the  eve  of 
Vicing  made  in  the  organisation  of  the  electricity  supply 
industry.  \Vliatever  may  have  been  the  effects  of  the  war 
in  other  directions,  posterity  will  concede  that,  as  concerned 
the  electrical  industry,  the  war  did  good  by  bringing  the 
nation  to  recognise,  first,  the  importance  of  electrnity  suj>iily, 
and,  second,  the  general  inefficiency  and  the  ili:i\\  l>a<k>  ol 
the  present  methods  of  electrical  generation  and  di.^t  nliiition, 
and   to  take  active  steps  towards  improvement. 

During  the  war  the  majority  of  electric  supply  under- 
takings have  carried  on  under  difficult  conditions,  among 
which  may  be  mentioned  depletion  of  staffs,  impassibility  of 
alwavs  eft'ecting  repairs  as  needed,  the  ever-increasing  de- 
nia.nd,  ixxjr  quafity  of  fuel,  shortage  of  plant,  &c.  The  lot 
ol  the  central-station  engineer,  esi>e«ally  in  the  case  of  those 
re.sixinsible  for  catering  tor  industrial  demands,  has  not  been 
an  altogether  happy  or  enviable  one,  and  the  eaising  off  in  the 
output  that  followed  the  signing  of  the  armistice  came, 
therefore,  in  .some  ways  as  a  rather  welcome  relief.  WbUe 
that  memorable  event  released  us  from  some  of  our  war-time 
dilliculties,  it  brought  upon  us  at  leatst  one  new  one  of  a 
.serious  character,  and  that  was  the  considerable  falling-ott 
in  the  industrial  demand  and  the  consequent  declension  in 
revenue.  This  is,  of  course,  but  a  temporary  condition  wtuch 
will  right  itself  so  soon  as  our  industries  tan  be  re-established 
upon  .a  normal  peace  footing,  labour  difficulties  be  composed, 
and  the  gaUing  restrictions  on  export  trade  removed.  Never- 
theless, the  reduction  in  revenue  which  has  resulted,  and 
which  it  was,  of  cour.se.  inijxissible  to  foresee  when  our  esti- 
mates for  the  year  were  framed,  has  placed  a  number  nf 
undertiikings,  whose  output  was  largely  for  industrial  jx>wer, 
in  a  somewhat  seiiouB  financial  position.  The  incidence  ot 
the  Fuel  and  Lighting  Order  has  also  been  responsible  ior  a, 
not   inconsiderable   reduction  in   revenue   from  private  rea-  ■ 
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dence  and  other  consumers  coming  within  the  purview  of 
its  restrictions. 

So  much  hsiS  already  been  said  and  written  about  the 
Williamson  Committee's  repoiT,  and  the  Government  Elec- 
tricity Supply  Bill,  which,  generaUy  six;akiug,  follows  closely 
tlie  main  hues  of  the  report,  that  it  would  be  needlessly 
taking  up  time  to  make  any  detailed  reference  to  the  measui'e 
now  before  Parliament.  Ihe  Association  has  put  forward  its 
criticisms  of  certain  clauses  and  its  recommendations  for 
alteration  and  amendment,  and  it  remains  to  be  seen  how 
fai'  those  recommendations  will  be  adopted.  If  the  Bill  is 
altered  as  we  desire  it  altered — and  our  suggestions  for  altei-a- 
tion  are  rather  in  matters  of  detail — and  the  impoitant 
principle  of  pubUc  control  is  adhered  to  and  safeguarded — 
then,  in  my  opinion,  there  is  little  doubt  that  the  carrying-out 
of  its  provisions  wiU  be  of  immense  benefit  to  the  nation, 
and  in   particular  to  the  electricity   supply  industry. 

The  ultimate  success  of  the  measure  will  largely  depend 
upon  the  choice  of  the  Electricity  Ck>minissioners  and  the 
constitution  of  the  District  Boards.  It  is  to  be  hoped  that 
pohtical  influence  will  not  be  allowed  to  play  any  part  in 
the  appointment  of  the  Commissioners,  and  that  the  latter 
will  be  chosen  solely  upon  their  technical  and  business 
qualificaitwns  and  their   suitability   for  the   positions. 

if  the  spuit  of  real  busmess  management  and  commercial 
enterpnse  can  Oe  breathed  into  the  new  organisation  and 
maantaincd ;  tf  all  that  is  done  under  the  new  regmie  has  f oi' 
its  auu  the  national  interest;  if  it  can  be  kept  fiee  fi-om 
the  baneful  etfects  of  pohtical  wirepulling  and  exploitation, 
from  a  change  in  ixjficy  comcident  with  every  change  m  the 
Government;  then-  i  nave  conhdence  that  the  plii/ang  of 
the  Bdl  uiX)n  the  Statute  Book  wiU  be  of  immense  advantage 
to  the  country.  As  for  the  electricity  supply  mdustry,  it,  at 
last,  will  have  secured  its  Magna  Cbarta,  and  haive  been  freed 
from  those  legislative  shacKles  which  have  for  so  many 
years   impeded  its  free  development  in  this  country. 

The  need  for  the  reorganisation  and  the  co-ordination  of 
electric  supply  has  been  abundantly  pro\ed.  The  electiicity 
supply  industry  is  now,  as  it  were,  part  and  parcel  of  the 
manufacturing  organisation  of  the  c-ountry ;  its  f utiu'e  and 
its  prosperity  are  indissolubly  linked  up  with  that  of  the 
nation's  industries.  To  secure  that  the  products  of  the 
latter  may  compete  in  the  markets  of  the  world,  a  cheap  and 
abundant  supply  of  electrical  power  is  clearly  one  of  the 
main  necessities. 

It  was  claimed  by  a  speaker  at  a,  previous  meeting  qI  this 
Association  that  the  actual  cost  of  electric  power  to  the 
industrial  consumer  represents  but  a  small  peicentage  of 
the  whole  cost  of  production  in  the  factoiy,  and  that  con- 
sequently the  question  of  low  price  for  power  was  not  of 
so  much  real  importance  to  the  manufa/'.tui'er  as  had  been 
made  out.  That  observation  may  be  true  in  regai'd  to 
certain  industries,  but  as  a  general  statement  it  is  far  from 
being  correct.  There  is,  for  example,  a  wide  difference  in 
this  respect  between  a  clothing  factory  and  an  electrochemical 
works,  between  a  painting  works  and  a  rolling  mill. 

In  preparing  to  meet  the  demands  of  the  future,  a  bold 
policy  and  the  long  and  statesmanlike  view  a.re  needed.. 
We  shall  hnd  om-selves  sadly  in  eiTor,  and  we  shall  seriously 
hamper  industiial  pi'ogress  in  those  supply  areas  for  w-hich 
we  are  responsible,  if  we  do  not  cleaiiy  visualise  the  altered 
conthtions  under  which  manufacturing  operations  wiU  need 
to  be  canied  on  in  thi  new  era  which  is  opening  before 
us.  These  conditions  will  compel  the  use  by  the  manu- 
facturer of  a  considerably  greater  amount  of  machinery,  and 
therefore  powe;',  per  employe  than  has  been  the  cai.se  in 
the  past.  Everything  points  to  an  enormous  increase  in 
the  demand  for  electiic  power,  which  has  proved  to  be  far 
and  away  the  most  economical,  convenient,  and  elilicient 
means  of  driving  machinery  in  the  factory  and  the  work- 
shop, while  the  employment  of  electricity  in  other  important 
industrial  oi»ra.tions  has  become  well  established.  The 
wonderful  expansion  in  the  use  of  electricity  during  the  four 
and  a  half  years  of  war  is  surely  an  index  of  what  we  may 
expect  to  have  to  meet  in  the  way  of  increased  demand 
in  the  future.  The  electric  supply  inteitsts  will  be  inexcus- 
ably lacking  in  foresight  if  they  do  not  in  good  time  prepare 
for  this  demand  by  the  provision  ot  ample  generating  plant. 

While  the  conditions  under  whici  electiical  enei'gy  is 
generated  may  be  improved  by  the  reorganisation  of  elec- 
tricity supply  uiwn  national  lines,  the  maximum  of  benefit 
will  not  accnie  if  we  fail  to  recognise  that  the  development 
of  cousmnption  is  a.s  important  to  the  chea.pening  of  elec- 
tricity a.s  the  building  of  super-stations,  linking-up,  and  the 
elimination  of  inefficient  plants.  The  one  Ls  sm-ely  the 
obvious  corollary  to  the  other.  The  "  business-getting  "  side 
of  electric  supply  must  be  developed  to  a  far  gTea.ter  extent 
than  in   the  pre-war  days. 

In  the  gi-eat  expansion  in  the  use  of  electricity  during 
the  four  and  a  half  years  of  war,  in  all  the  eulogies  upon  its 
efficiency,  convenience,  and  economy  for  industrial  and  other 
puiTX>ses  that  have  come  from  authentic  and  official  sources 
during  that  time,  we  have  a  gi-eat  and  valuable  heritage 
to  make  use  of  in  the  intensive  publicity  campaign  which, 
as  the  result  of  the  formation  of  the  Electrical  Development 
Association,  we  have  reason  to  hope  may  soon  be  inaugurated. 
One  looks  for  great  things  from  that  association,  and  it 
must  be  a  source  of  satisfaction  to  us  that  a  well-known 
member  of  the  I.M.E.A.,  Mr.  J.  W.  Beauchamp,  should 
have  been   chosen   as  its  director.    His  appointment  is,  in 


itself,  an  augury  of  the  successful  results  which  may  be 
expected.  ,     ,-,1    ,_^     i 

i  understand  tlint  an  appeal  is  to  be  made  by  the  Blectnoal 
Development  .Vssociation,  thi-ough  the  I.M.E.A.,  to  all  elec- 
ti-ic  suppljr  authoritijis  for  tinanmal  supix>rt,  and  one  may 
express  thie  hope  that  electric  supply  eouuaittees  will  resiKmd 
to  such  aippeal  in  a  broad-minded  and  generous  spirit.  It 
ought  surely  to  be  the  ami  of  every  electnc  supply  committee 
that  the  product  of  its  undertaking  should  bring  advantage 
and  benefit  to  the  greatest  possible  number  of  the  inhabitants 
in  the  area.  How,  one  may  ask,  can  such  aim  be  achieved 
otherw-ise  than  bv  keeping  constantly  before  each  prosi^ec- 
tive  user,  by  means  of  approiiriate  publicity  and  propagandist 
effort,  the  merits  and  many  uses  of  electricity '.'  If  we  are 
to  be  m  a  position  to  supply  electrical  energy  at  the  lowest 
l>ossible  price  compatible  with  the  business  being  conducted, 
as  it  should  be,  on  sound  commercial  hues,  we  must  .secure 
outlets  for  its  sale  in  every  possible  Sirection,  its  use  for 
every  pm7X).se  for  which  it  offers  advantages.  The  uses  are 
innumei-able,  the  advantages,  financially  and  otherwise,  of 
proved  and  unquestionable  value.  They  require  but  to  be 
made  widely  know^n  to  result  in  an  enorraous  expansion  in 
demand. 

In  the  i-eport  of  the  Coal  Conservation  Sub-Otommittee  of 
the  Reconstruction  Committee,  dated  Ap;ril  17th,  1917,  a  most 
unjust  aspersion  ^^■as  cast  upon  municipal  electrical  under- 
takings in  the  statement  to  the  effect  that  more  enterprise 
and  progressiveness  was  manifest  in  the  management  of 
company-owned  undertakings  than  in  the  case  of  those  which 
ai-e  municiiMlly  owned.  While  there  ha.ve  been  instances 
among  municipally-controlled  electric  supply  undeitakings  of 
apparent  apathy  in  this  matter  of  adopting  what  is  generally 
recognised  in  commercial  circles  as  a  necessity  to  prosperity 
and  progress  in  business,  namely,  "  pubhcity."  the  under- 
lying reason  in  these  cases  has  .seldom,  if  ever,  been  the  in- 
difference of  the  engineer  responsible  for  the  management  of 
the  i>articular  undertaking,  but  the  extraordinarily  mistaken 
view  which  the  lutepa'yers'  representatives  have  taken  where 
both  electricity  and  gas  are  controlled  by  the  same  authority. 
There  can  be  no  greater  eiTor  than  to  suppose  that  the 
interests  of  the  municipality  are  best  served  by  the  arrange- 
ment which  iMohibits  either  undertaking  from  adopting  every 
appropriate  and  possible  means  of  publicity  for  the  purpose 
of  expanding  its  business.  Comipetition  should  be  pennitted 
and  enconraged  to  the  fullest  possible  extent. 

Whilst  we  mu.st  admit  that  there  are  those  instances  where 
modern  propagandist  methods  have  been  taboo,  there  are  not 
a  few  company  undertakings  against  which  the  same  reproach 
may  be  levelled,  and  where  there  is  not  the  excuse  for  the 
management  that  has  been  mentioned  above. 

This  Association  can,  I  venture  to  think,  point  with  some 
pride  to  its  record  of  propagandist  effort  in  the  past.  We 
mav  instance  our  offspring,  the  Electric  Vehicle  Committee, 
as  so  far  tlie  only  successful  co-operative  effort  in,  developing 
a  pai-ticular  use  of  electricity,  and  whde  one  must  acknow- 
ledge the  gi-eat  value  of  the  sendees  rendered  by  the  repa;e- 
sentative,.?  of  the  other  constituent  bodies  uiwn  that  Commit- 
tee, the  fact  remains  that  the  credit  for  the  inception  of  the 
movement,  which  is  now  having  so  marked  a  degree  of  suc- 
cess, belongs  to  the  I.M.E.A.,  which,  be  it  remembered,  had 
also'  taken  the  initiative  in  the  fonnation  of  an  Electric 
Development  Committee  a  short  while  prior  to  the.  outbreak 
of  war.  With  Liout.-Ool.  Vignoles  as  its  hon.  secretary  that 
Committee,  w^hich  was  constituted  upon  the  same  co-oi>era- 
tive  lines  as  the  Electric  Vehicle  Committee,  gave  promise  of 
doing  much  good  work,  and  no  doubt  would  have  done  it 
but  foi-  the  war,  whicli  brought  its  cause  to  an  end  in  its 
inchoate  stage.  .         ,    ,    ,,      ,0  j 

There  can,  I  think,  be  no  question  that  the  la  months 
terminating  'with  this  Convention  wiU  rank  in  the  annals 
of  the  .Association  as  the  busiest,  most  strenuous,  and  most 
impoi-tant  year  in  its  existence.  Members  may  gam  from  a 
pei-usal-  of  the  annual  repoi't  some  idea  of  the  many  important 
matters  that  have  claimed  the  attention  of  your  Council,  in 
frequent  instances  calling  for  prompt  decisions.  One  needs 
to  be  on  the  Council,  however,  to  realise  to  the  full  extent 
the  magnitude  of  the  work  accomplished,  and  in  particular 
to  understand  how  much  the  Association  owes  to  its  hon. 
secretary,  Mr.  H.  Faraday  Proctor,  for  his  splendid  services 
■so  ungrudgingly  given,  for  his  assiduous  guarding  of  muni- 
cipal electric  supply  interests,  and  I'm-  the  valuable  advice 
he  has  always  l>een  willing  to  place  at  tie  dispo.sal  of  any 
meciber.  or  local  authority.  ., 

We  mu.st  all  feel  I'egret  that  Mr.  Proctor  finds  it  necessai-y 
to  relinquish  the  hon.  secretary.sliip.  Fortunately,  the  Coun- 
cil has  been  able  to  .secure  Mr,  Proctor's  consent  w  nomina^ 
tion  as  the  hon.  treasimer,  so  that  his  large  experience  in  the 
affairs  of  the  Association  will  .still  be  at  its  disposal.  I  also 
think  the  Association  is  fortunate  in  having  secured  the 
acquiescence  of  Mr.  Oramb  to  om-  nominating  him  as  hon. 
secretary  for  the  ensuing  yeai-. 


The  Whitley  Report  and  the  Electricity   Supply  Industry. 

By.  ALD.  W.  WALKEB.  A.M.I.E.E. 

{AbstToct.) 
Lfliboui-  discontent  was  acute  at  the  time  of  the  outbreak 
of  the  war,  but  there  were  differences  between,  or.  rather, 
additions  to  the  demands  then  being  made  and  those  whioh 
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usually  had  been  put  forw-ard.  In  addition  to  increased  wages 
there  were  requests  to  be  given  a  share  iu  the  coutix>l  of  the 
industry  concerned,  and  a  claim  to  be  consulted  regai-diiig 
the  working  conditions  within  the  industry.  For  a  long 
time  those  demands,  which  may  be  looked  upon  as  a  natiu-al 
result  of  extended  education,  hAd  been  giowmg  more  articu- 
late and  more  insistent.  The  idesis  concerning  the  extfiii. 
of  the  contaol  to  be  exercise*!  ranged  from  the  ooniplpt<' 
taking-over  of  all  industries  for  and  by  the  \vorker.s— thiougli 
joint  Lxaisultative  couiniittees  of  management — to  the  .simple 
ritJht  of  approaching  the  employer  as  and  when  .some  detinitt? 
woiksliop  grievance  arose.  The  outbrtsik  of  war  fau.sed  :i 
temfK)r.iry  rei.ssation  of  negotiations  on  tiie  foregoing  lines, 
all  tJic  Jemauds  c«?ntxed  on  increased  romuueratiou  to  meet 
the  increased  i.-ost  of  hving,  and  wages  jump«»d  to  a  hitheno 
unheard  of  height.  At  the  same  time,  the  Government  W'as 
comi)elled  by  national. necessities  to  take  over  some  industries, 
to  regulate  others,  and  to  control  the  supply  of  raw  materials 
to  all.  To  work  these  schemes  the  Government  called  repre- 
seutatives  both  of  employers  and  employed  to  its  aid,  thus  to 
a  greater  or  Jess  extent  admitting  the  principle  of  joint 
control. 

Plans  to  meet  the  conditions  which  would  arise  at  the 
coming  of  peace  were  being  considered  by  the  Reconstruc- 
tion Committee  of  the  Cabinet,  a  sub-committee  of  which 
was  denlnig  with  the  important  subject,  of  "  The  relations 
between  employers  and  employed."  This  sub-committee  was 
<-(instituted  of  representative  employers  and  trade  uniouirit~s, 
and.  aft«(r  lie-.iring  much  evidence.  Issued  in  March,  J917,  an 
interim  leiKirt.  which  immediately  became  a  subject  of  great 
interest,  nnich  discii.s.sion,  innumerable  new.'ipaper  articles, 
and  some  criticism. 
The  i>rincipal  recommonilations  of  the  Committee  w-ere :  — 
■"1.  The.  formation  of  National  .Joint  Standing  Industrial 
Councils  in  the  several  iudustrx's,  comixised  of  representa- 
tives of  employers  and  employed,  regard  being  paid  to  the 
various  sections  of  the  industry  and  the  various  da&ses  of 
labour  engaged." 

■■  2.  That  District  OounciLs,  representalive  of  the  Ti-ade 
L^nions  and  of  the  Jlrnployers'  .Associations  in  tihe  industry, 
should  be  creitted  or  develojied  out  of  existing  machinery  for 
uegotia.tion  m  the  various  trades.  ' 

"  3.  That  Works'  Committees,  rejwesentative  of  the  man- 
agement and  of  the  worker.s  employed,  should  be  instituted 
in  particular  works  to  act  in  close  coopenitiou  with  the  die- 
iiict  and  national  machinery." 

'J'he  reiNjrt  contains'  definite  suggestions  as  to  t\^  constitu- 
tion and  functions  of  the  Joint  Standing  In dusferiar  Councils. 
The  existinQ  Trade  Unions  and  Employers'  .Associations  are 
taken  as.  the  basis,  but  paragiuph  A3  says  t  hat  new  organisa^ 
tions  Aould  be  admitted  witii  the  aipproval  of  the  particular 
side  of  the  Council  of  vi-'hich  the  organisation  wotdd  form  a 
liar-t. 

The  importance  of  the  delibe.ra.tions  and  the  value  to  be 
given  to  the  decisions  of  the  Councik  are  clearly  indicatted 
in    isiragraph  21 :  — 

"It  apjiears  to  ns  that  it  may  be  de.sirable  at  some  later 
sUtge  for  the  Stxite.  to  give  the  sanction  of  la.w  to  agi'f^meuts 
made  by  tlie  Councils,  but  the  initiative  in  tiiis  dire«^-tion 
sboukl  come  from  the  Councils  themselves." 

More  important  than  any  reconstruction  of  managejnent 
niiichinery,  more  imjwrtant  even  that  the  remedying  of 
.siprcilic  grievances,  is  tile  esta.blishing  of  .some  degree  of  ordi- 
nary human  roucli  and  sympathy  between  management  and 
men. 

To  post  'ii;  Older  altering,  say,  the  day  for  paying  wages, 
find  that  it  i-s  resented,  and  must  be  w'ithdrawn  if  a  strike 
is  to  be  avoided,  is  not  nearly  so  good  a  method  as  that  of 
consulting  the  Shop  Committee,  explaining  the  reasons  for 
the  alteration,  and  after  getting  the  approval  of  the  workers' 
representatives  leave  a  short  time  for  tJie  latter  to  carry  the 
explanation  through  the  works  before  posting  the  formal 
notice.  Delay  in  negotiating  produces  in-itation,  irritation 
c-auses  bad  temper,  bad  temper  makes  bad  work. 

Workshop  Committees  would  not  have  powers  to  negotiate 
standard  nite^i  of  pay,  &c. ;  these  would  be  fixed  for  the 
entire  district  by  agreement  between  the  Trade  Unions  and 
Employers'  .Association,  or,  when  formed,  by  the  National 
Councils. 

This  question  of  the  relationship  between  employers  ar.d 
employetl  is  a  fundamental  one.  Many  workers  feel  the 
limdens  of  their  conditions,  arid  are  determined  to  .satisfy 
theii-  (Iceiwr  nec<ls.  wliich  eduoation  hajs  both  created  and 
enabled  them  to  explain;  tJiey  wish  to  take  an  intelljaent 
sihare-  in    tJieir   work;    they  wish   \io  know   .soujetliin-    nl    the 

ultimate  outcome  of  llieir  elVoi-ts;  they  desire  to  le,l  i.  -.] -i- 

liility,  to  know  why  and  wherefore,  to  iiecehe  .such  cunli 
dence  as  can  be  fairly  given  them,  and,  ailx)ve  all,  to  be  con- 
sulted on  those  matters  which  most  nearly  touch  them  day 
by  day.  ■     .    .         .     . 

The  question  of  the  effect  on  public  undertakings- of  the 
acceptance  of  the  recommendations  made  in  the  \Yhitley 
Report  was  a  very  impoitaut  one,  and  local  authorities  had 
to  consider  the  alternative  methods  for  putting  the  proposals 
into  pia<-tice'  which  s-uggested  themselves.  It  had  to  be 
decided  whether  to  constitute  a  KationaJ  Jomt  Council  :  — 

1.  For  all  municipalities  and  inclusive  of  all  departments 
of  each  mimicipality. 

2.  For  each  separate  department  of  aJJ  mtmioipnlities. 

3.  For  some  separate  departments  (gas,  electricity,  tram- 
ways, &e.),  and  some  gi-ouped  (paving,  cleansing,  sewage,  &c.) 


4.  For  industries  as  industries  inclusive  of  all  underlaking.s 
whether  municipail  or  company  owned. 

'iUiose  who  stutUed  the  problem  from  the  point  of  view  of 
the  indu-stry  with  which  the  C/omention  is  concerned,  unilni- 
mousily  deoided  that  the  right  solution  was  to  cstnlbli^'h  a 
National  Joint  C4)uncil  for  the  jillectricity  Supply  indu.sin- 
to  include  all  authorised  undertakings.  Eventually,  under 
the  a-uspices  of  the  Minist.rj'  of  Labour,  a  conl'eivuce  of  rei>re- 
sentatives  of  tile  employers  and  tnid<'  unions  was  held  in 
Manch««ter  cai  Juno  J'.lth,  IDI.s.  Mr.  I'.ridgiMiiaii.  M.l\,  being 
in  the  chair.  Aftei"  a  long  di.scus.sion,  a.  c(MiMnitt<'«  coiKsistin;; 
of  seven  ineinbei's  from  tsj<'h  side  wa.s  ap|X>int*'d  to  draft  a 
constitution  for  aaid  to  define  the  functions  of  a.  Joint  Indus- 
trial C^ouncil.  This  Drafting  Commilt*'*  met  .several  titnes 
at  the  Ministry  of  Ijabour,  amd  unanimously  decided  to  re- 
commend the  following  di-aft  constitution  to  its  constituent 
organisations:  — 

JOINT  INDUSTRIAL  COUNCIL  FOR  THE  Ef-ECTRiaTY 

SUPPLY  INDUSTRY. 

Draft  Constitutio.v. 

To  he.  anhmitted  to  the  Constituent  Axsofidtion.-i. 

PREJF.tCE. 

In  a-  letter  .sent  out  by  tfhe  Minister  of  Labour  to  the  chief 
Associations  of  Employers  and  Workptwple  on  October  3(.)th. 
1917,  the  Minister  announced  thnt  "  the  Government  desire 
it  to  be  imder.stood  that  the  Councils  will  be  rei'ognised  as 
the  official  stJintUng  Consultative  Committees  to  the  tlovern- 
ment  on  all  future  que.stions  atfwting  tlie  indii.striea  which 
t.hey  ix^j>re.sent,  and  that  they  will  he  tJie  normal  cliannel 
through  wliich  the  opinion  and  exiK'iience  of  an  industo'  will 
be  sought  on  all  questions  with  which  the  industry  is  con- 
cern ed." 

In  order  to  consider  this  suggestion  with  reference  to  tlie 
electricity  supply  industry,  a  conference  was  held  between 
the  employers'  associations  and  the  worklieople's  assfX'Jations 
conceraed  in  the  industry,  at  which  it  wa.s  de<-ided  that  a 
joint  committee  be  arpi)oint.ed  to  draft  a.  scheme  for  aii  Indiis- 
tiitil  (Vniij<il  for  the  industry.  Suliseiiueiitly  a  iiK^etiiig  of 
repn'sentatives  of  the  following  winUpeopleN  aissm-iations  : 
Amalgaanated  Society  of  tieii.iMl  'r.iiiliiiiilMTs.  Kiigiiie<Ts  and 
Machinifits;  Electrical  Trades  I  Hiun;  .\;i|.ioiuil  Amulganiateil 
Union  of  Enginenien,  Firemen,  .Mcrlmiiics.  Mutoniieii.  and 
ElectricaJ  Workers;  Amalgania-ted  Society  of  Oais.  Miini<'i]ial. 
and  General  Workers;  National  .Amalgamated  T'liion  of 
Labour;  National  Union  of  General  Workers;  \N'(U-kei's' 
Union;  Dock,  Whaaf,  Riverside  ajid  General  Workers'  Union 
of  Great  Britain  and  Ireland ;  Steam  Engine  Makers'  Society : 
United  Machine  Workers'  Assf)ciation.  apix>inted  .seven  repre- 
sentatives to  the  Coanmitt^'c.  The  following  employere'  asso- 
ciations :  Incorporated  MiiniciivaJ  Electrical  Aiisotiation ;  In- 
corixjrated  Association  of  Electric  Power  Companies;  Confer- 
ence of  the  Chief  Officials  of  the  Ijondon  Electric  Supply 
Companies;  ProvinciaJ  Electric  Supjily  Committee  of  the 
United  Kingdom,  also  ap|iointed  .seven  i-epre.se.nt4itives  to  the 
Committee. 

The  repre,sentMives  apiiointed  to  the  Drafting  ( '(niiinlllee 
were  as  follows  :  — 

EMI'I.OVKHS'    .VSSOCI.ATIONS. 

Incorporated  Municipal  Electric-al  .As.sociation.— ^b'ssrs.  K. 
Ayfon,  H.   Fairaday    I'rtK-tiw.   and  Aid,   Walker. 

lncorix>nited  .Asisix-intioin  of  Electric  I'ower  Com|nniips.-- 
Me.ssrs.    B.  T.  R.   Murray   and   W.   H.   Wooilhouse. 

Conference  of  the  Chief  Ofticials  of  the  London  Electric 
Supply  Companies. — Mr.  C.  J'.  Sparks. 

J^rovincia.l  Electric  Supply  Committee  of  the  rniled  King- 
dom.— Mr.  C.  .1.  Wighain. 

WOR'KPEOrt.li'S    ASSOCrATIONS. 

-Amalgamated  Society  of  Gas,  Municipal  &  General  Workers. 
—Mr.   E.  Hallas. 

.Amalgaanated  Society  of  General  Toolmakers.  Engineers 
and  Machinists.— Mr.  G.  Wilkinson. 

Electrical  Trades  Union.— Mr,  J.   P^owan. 

National  .Amalgamated  Union  of  Enginemen,  Firemen, 
Mechanics,  Moloimen  and  Electrical  Workers.— Mr.  George 
Parker. 

Steam   Engine  Makere'   Society.— Mr.   W.   V.   Dawtiy. 

United   Machine  Workers'  As.swiation — Mr.    It.    II.  (.'oales. 

Workers'    Lnion.— Mr.   W.  T.  Kelly. 

This  J.-int    Drafting   C.i iltee  lias   I.   i'.nd    ir:u    siil.mils 

(he    hillouiiig    .-rhi'ine    nn"    your   iiee.'pl.inee    or    .ilhr'w:-e; 
DinPr  CONSTlTrTloN     \NI>    Kl  Ni'l'IDNS. 
I. — I'i;nctjons. 

Orurnil  (it>jfct.i. — To  secure  the  largest  possihle  measure 
of  joint  action  between  employers  and  employes  for  the 
development  of  the  industry  as  a  part  of  national  life  and 
for  the  iniprovemenf.  of  the  conditions  of  all  engaged  in  tJiat 
mdnstrv. 

It'  will  be  open  to  the  Council  to  take  any  action  that  falls 
within  the  scoiie  of  this  general,  definition.  Among  its  more 
s|>t<ific  obje<ts  will  be  the  following:  — 

1 .  The  esiablishment  of  District  Councils  and  Works  Com- 
mittees, and  to  define  the  functions  and  scope  of  such  Ooim- 
cils  and  Works  Cornniitteos,  having  regard  in  ench  case  to 
any  such  organisations  as  may  already  be  in  existence.' 

2.  The  consideration  of  w.iges.  hrmrs  and  working  condi- 
tions in  the  industry. 
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;!.  Tlie  cousideratiou  of  measures  for  I'egularismg  employ- 
inont. 

4.  The  coQsided-d.fciou  of  the  existing  machinery  for  the 
.-TCltlement  of  differences  in  the  industry,  and  the  estabhsh- 
iiicnt  of  machinery  for  this  puiipose  where  it  does  not  ahieady 
exist. 

0.  The  eonaideiution  of  measuiies  for  secm-ing  the  inclusion 
of  all  classes  of  employers  and  employes  in  their  iiospeetive 
astwciations. 

t).  The  colleofciou  of  statistics  and  inforiuatiou  as  and  when 
a^ireed  on   matters  apjieitaining   tii   the  industry. 

7.  Jjnquirics  into  special  prohleius  of  the  industry,  including 
tlif  compfirative  .study  of  the  org-anisation  amd  method's  of 
the  indnstry  in  this  and  other  countries,  and,  where,  desii"- 
al>le.  the  puhlicaition  of  reports. 

8.  The  encouragement  of  the  study  of  processes  and  design 
and  of  research,  with  a  view  to  perfecting  the  industi-y. 

i>.  The  pi'ovision  of  facilities  for  the  full  consideration  and 
utilisation  of  inventions  and  any  improvement  in  machinery 
iir  metho<l,  and  for  the  adequate  safeguarding  of  the  rights 
(if  the  designers  of  such  improvement,  and  to  secure  that 
.-lUch  improvement  in  method  or  invention  shall  give  to  each 
party  an  equitable  share  of  the  benefits  financially  or  other- 
\\isi'  arising  therefrom. 

lU.  The  improvement  of  the  social  and  health  conditions 
obtaining  in  the  industrj'.  and  provision  of  special  treatment 
wliere  necessary  for  workei-s  in  the  indu.stry. 

11.  The  super^'ision  of  entry  into,  and  training  for,  the  in- 
(histry.  and  co-oi>eration  with  the  edutational  authorities  in 
arranging  odut-ation  in  all  its  bi-amches  for  the  industry. 

VI.  The  arrangement  of  lectures  and  conferences  on  sub- 
jects of  general  interest  to  the  industry- 

13.  The  issue  to  the  Press  of  authoritative  statements  upon 
matters  affecting  the  industry  of  general  interest  to  the 
iijmmunity. 

14.  Representation  of  the  needs  and  opinions  of  ihe  indus- 
try to  the  Government,  Government  Departments,  and  other 
authorities. 

1.5.  Co-operation  with  the  .Joint  Industrial  Councils  for 
other  indus'tries  to  deal  with  problems  of  cominon  interest. 

16.  The  considei-ation  of  any  other  matters  that  may  be 
referred  to  it  by  the  Government  or  any  Government  Depart- 
ment. 

n. — CONSTITDTION. 

1.  Membership.— THie  Council  shall  consist  of  24  members, 
(int'-half  appointed  by  Associations  of  Employers  and  the  other 
half  by  Trade  Unions. 

Associations    of   Employers.  No.  of  Itcpre- 

sentatives. 
1  ucorpora:t6d    Municix>ai  Electrical    Association  (J 

Incorporated     Association    of    Electric    Power 

Companies  2 

Conference  of  the  Chief  Officials  of  the  London 

Electric  Supply   Companies  3 

Provincial   Electric   Supply   Committee  of   the 

United. Kingdom  '2 


ToUil 
Trade    Uniuiis 


V> 


Ko.  of  Iir  pre-' 
scntativcs. 


.\malganiated   Socictx-   of  Gas,   Municiixil   ami 

General    Workers           ± 

.\nialgaima,ted  Society   of  Geoemf  Toolmakers, 

Engineers  and   iVIaohinL<iitK      I 

Dwk.  Whari;,  Riverside  and  (General  Workers' 

Union  of  ( !reat   Britain   and  Ireland       ...  I 

ElerLrirM   Tnnlrs   Uni..n 'i 

Naii..ii:il     \iii;il^;iMi:ii,',l    I  iiinn   of  Enginemen, 
l''iiiMM.ii.    M.',li:iiii,>,    McrtoiTiien  and  Eler- 

inral    Wurkers I 

National  Amalgamated  Union  of  Labour  I 

National    rMinu   of  (jeneral  AVorkers    ...  I 

Steam  Engine  Makers'  Society I 

United  Machine  Woa-kers'  Association  1 

Workers'    Union         1 

Twelfth  pla«,'e  to  be  left  vacant  for  the  present  1 


Total 
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and  such  other  oxganisa.tions  as  may  be  added  from  time  to 
time. 

2.  Re-appomf7ncnt.— The  representa-tives  ol'  ilw  .said  .\sso- 
ciaitions  and  Unions  shall  retire  annually,  ami  sh;ill  he  eligible 
for  re-appointment  by  their  res]>ective  .\ssoi\iaifi<\ns  or  Unions. 
Bich  organiisation  shall  have  power  to  remove  any  of  its 
own  repo-esentaiivcs  at  its  discretion  and  to  appoint  another 
member  to  fill  tbe  va.-ancy.  Ca^siial  vacancies  s'hall  be  filled 
by  the  oi-ganisations  concerned. 

:>.  Com'iiiifcrs.~The  Council  mar  delegate  special  powers 
to  any  Committee  it  appoints. 

The  Connoiil  mav  appoint  Standing  or  Sectional  ("ommit- 
tees  as  may  be  necessarv.  It  shall  also  have  nower  to  ap- 
point other  Committees  for  special  purposes.  The  reports'  Sf 
all  Committees  shall  be  submitted  to  the  Council  for  con- 
firmation. 

4.  Co-opted  Afcmbers.—Tbe  Council  shall  have  the  power  of 
appointing  on  Committees  or  allowing  Committees  to  co-ofpt. 
such  persons  of  special  knowledee.  not.  being  members  of  fhe 
Council,  as  may  serve  the  special   purposes  of  the  Oouncil 


provided  that  any  appointed  or  co-opted  members  shall  eeiwe 
only  in  a  consultative  capacity. 

5.  Officers. — The  officers  Shall  consist  of  a  Cbairman  and  a 
Yice-Ohaimiau,  selected  from  the  members  of  the  CbuncU, 
one  from  each  side  of  the  Council,  and  two  Secretaries,  one 
from  each  side  of  the  Council,  one  of  whom  shall  act  as 
Treasurer. 

6.  Meetings  of  tlic  Coinicil. — The  ordinary  meetings  of  the 
Council  shall  be  held  as  (jft.on  as  necessary,  and  not  less  than 
once  a.  quai-ter.  The  meotjing  in  the  mouth  of  May  shall  be 
the  annual  meeting.  A  sljecial  meeting  of  the  Council  shall 
be  cidled  within  .seven  days  of  the  receipt  of  a  requisition 
from  either  side.  The  matters  t.o  be  discussed  at  such  meet- 
ings .shall  be  stated  upon  the  notice  s-ummoning  the  meeting. 

7.  Voting. — Tlie  voting,  both  in  Council  and  in  Commit- 
tees, shall  be  by  show  of  hands  or  othenvise  as  the  Council 
ina.y  determuic.  No  resolution  shall  be  rega.rded  as  oanied 
unless  it  has  been  approved  by  a.  majority  of  the  members 
present  on  each  side  sepaa-ately  of  the  Council. 

8.  Quorum. — ^The  quorum  shall  bo  one  half  of  the  nmnbei- 
of  members  on  each  side  of  the  Council,  inclusive  of  the 
secretaries. 

9.  Finance. — The  administrative  expenses  of  the  Council 
shall  be  met  in  equal  proportions  by  the  Employers'  Associa- 
tions and  Trade  Unions  represented. 

10.  Amendment  of  Constitution. — ^The  Council  shall  have 
power  from  time  to  time  to  amend  or  add  to  the  above  con- 
stitution in  sucb  way  as  it  may  think  fit,  subject  to  confirma- 
tion by  the  constituent  as.sooiations  of  the  respective  pa.rties. 

W.    W.^LKER,    Cliairmait. 

j\t  IhLs  diabe,  March  2'2nd,  1919,  tiie  whole  of  the  employers 
and  all  except  one  of  the  'Ti-ade  Unions  have  notified  their 
acceptance;  the  reply  of  the  other  is  awaited. 

It  will  be  seen  that  this  constitution  is  for  the  ?^ationaI 
Council  only,  lea\^ug  to  such  a.  C-ouncil,  when  formed,  the 
work  of  creating  or  co-ordinating  tbe  duties  of  the  District 
and  the  Worksliop  Conimittees.  The  necessity  for  a  central 
authority  for  the  indu.stry  cannot  be  questioned.  The  exist- 
ing state  of  affairs  is  chaotic,  and  it  would  be  advantageous 
to  have  regular  joint  meetings  for  the  discussion  of  matters 
concerning  the  industry  from  a  national  instead  of  a  sec- 
tional point  of  view.  It  is  not  proj^osed  in  this  paper  to  go 
into  all  the  details  of  the  agi-eed  constitution,  but  rather  to 
leave  them  for  the  discussion.  One  of  the  most  important 
outstanding  questions  is  that  of  u-hether  or  not  plenary 
powers  should  he  granted  to  the  representatives  on  tlic 
National  Industrial  Council. 

District  Cooncils. 

The  functions  of  the  District  Committees  are  not  very 
clearly  defined  in  the  report.  A  letter  circulated  by  the  Rt. 
Hon.  G.  H.  Roberts,  M.P.,  Minister  of  Labour,  in  October, 
1917,  said  :— 

"In  industries  which  are  largely  based  on  District  Organi- 
sations it  will  probably  bo  found  desirable  to  assign  more 
important  functions  to  the  Distric-t.  Councils  than  woidd  be 
the  case  in  trades  which  are  more  completely  centralised  in 
national  bodies." 

.A.S  the  electricity  supply  industry  came  under  the  latter 
description,  it  a/pjieujed  that  the  District  Councils  woidd  not 
be  of  such  iinixirtance  ais  in  some  other  industries.  In  addi- 
tion to  some  of  the  functions  enumera.ted  in  the  di-aft  con- 
stitution of  the  .liiiiit  Industrial  Cxyuncil.  the  District  Coun- 
cils would  have  to  ,iii:iii;;c  i,ii  )>ut  into  oiieration  the  findings 
of  the  National  (uiiihiIs,  ;'nil  also,  presumably,  would  have 
the  right.  \ii  nil  I  mkiIIii-  to  tliat  body.  It  would  be  advis- 
able for  thrill  111  :iii;iii-i  liii'  dlose  working  with  the  educa 
tion  authoniK:-  ■;!  iIk'  .Ii^ipk^  and  to  co-operate  with  tbe 
local  Distirict  lndu«trial  ( 'ouucils  of  other  industries  when 
combined  action  was  deairablo  in  matt^irs  /)f  common 
interest. 

^      The  Works  Committee. 

The  lihird  I'ecommendation  of  the  Whitley  Committee  is 
the  one  possessing  the  greatest,  interest  for  the  average 
tneimber  of  an  Electricity  Committee  because  it  is  possible 
immediately  to  adopt  it  for  an  3  undertaking.  It  also  has  a 
more  direct  and  immediate  effect  upon  a  department  than 
eitvher  the  District  or  National  Councils.  Workshop  Ce»m- 
mittees  have  long  been  established  in  the  engineering  indus- 
try in  tie  Mancbest.er  district,  such  films  as  Messrs.  Hans 
Renold,  the  British  \A'e.st inghou.se  Electric  &  Manufactui'ing 
Co..  and  iMessrs.  Mat.h<>r  .t  Piatt.  &c.,  ha.ving  had  much  ex- 
perience  of  the  vcorking  and  of  the  good  re.^ilt.s  ari.siug  frtjiii 
tlieii'   cstablisliiiifiit. 

I'l'o    hr    ronliniir,/.) 


Electric  Welding. — Welding  experiments  carriecl  out  by 
Mr.  N.  Cza.ko.  on  several  tyj>e..':  of  alloy  steels  were  recently 
described  in  ET.Z  \  new  kmd  of  weldmg  powder  was 
used  which  contained  neither  boras  nor  iron  filmcs,  and 
the  results  of  the  expenments  showed  that  the  weldability 
of  the  types  of  iron  and  steel  investigated  was  independent 
of  their  chemical  composition,  provided  weldinc  T^as  earned 
out  with  a  suitable  welding  composition  which  pej-mitted 
of  the  union  of  pure  metallic  welding  surfaces.  By  the  use 
nf  a,  new  welding  powdex  of  this  type,  it  has  been  possible 
to  make  genume  welds  in  the  ordicarv  forge  wi+;h  irons  and 
steels  which  are  generally  recognised  to  be  difficult  to  -wdd. 
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THE     SOUTH     AMERICAN     MARKET. 


I  U.S.     CoMMlSSIO.NIiB'S     RlV 

It  would  aii>iiear  that  United  States  exporters  have  been  over- 
e.stmianii),'  lo  ttMno  extent  tJic  ix>t<'ntbiJ  eonsiiuiption  of  SotitJi 
.Vineiican  luarUets  m  ekxtrieal  sowls.  In  order  to  place  the 
matter  in  proiKT  jK'i'speetive.  the  United  Stattw  Trade  Coni- 
iii.-v-oiMier  has  ieview<il  the  roUilive  purilia.siiif;  pc/uer  of  the 
piiiuipal  con-sinnui;;  counttie.s  there.  In  .suiiimari.-my  their 
lihysit-al  chiiraeterifetie..-.,  he  jKiiuts  out  that  Arjieutiua.  Brazil, 
1  riijiiiay.  and  Parafjuay,  being  largely  non-uiouutaiuou.s,  are 
.^p»-eially  siril«l  to  eattle-niising  and  agrieiiltiual  i>msuits  of 
v;irious  kind.s. 

.Vrgentiua  and  Brai^il  are,  ho\vev4T,  al.so  making  rapid  ad- 
vances indu.stiially.  All  the  west-coast  countries  are  moun- 
tainous, containing  the  high  peaks  of  the  .\udes,  and  abomid- 
uig  m  mines,  siuaJl  and  large,  and  iu  various  stages  of  deve- 
li>pment.  Some  of  the  largest  and  most  productive  copjx'r 
iiimcs  in  the  world  are  located  in  Chile.  Bolivia,  and  Pent; 
hence  much  of  the  he;ivy  machinery  imported  is  for  this 
group.  On  the  north  coast.  Colombia-  and  Venezuela  have 
iH'en  making  surprisjng  progress  in  the  laj^t  few  years,  and 
are  now  taking  considerable  quautities  of  insulated  w'ire, 
lamps,  and  motors. 

Of  the  three  Guianas.  British  Guiana  is  the  only  one  that 

consiunes  eJe<tiicaJ  goods,  and  that  only  in  small  quantities. 

In  1913,    the  be.**  year  previous  to  the 

Trend  of  Trade  war,  the  total  imports  of  electrical  goods 
During  into  South  .\meric-.i  amounted  to  approxi- 

the  War.  matelv   i;l.45(i.(K)0,    and   of    this   sum    the 

share  "of  the  United  States  wa.s  £9'2(.l,aK). 
liiese  figures  having  been  taken  from  the  statistics  of  the 
.several  foreign  Governments.  It  is  interesting,  in  passing,  to 
ma.ke  a  com[xirison  of  the  Ameiicau  share  with  the  shares  of 
Kngland  and  Germany,  the  two  other  principal  competitors, 
during  the  .s;iiiie  period.  They  were,  respectively,  i'l.tMi.tXKI 
and  i'-i.tKKI.OOt).  On  account  of  the  world  crisis,  since  that 
date,  the  relative  positions  of  the  exporting  nations  have 
nndergone  a  i-adical  change,  and  the  United  States  is  now 
the  leader,  with  exports,  according  to  statistics  compiled  by 
the  Department  of  Coumierce,  of  i61,956,(HXI  for  the  year 
ended  June  30th.  1918.  Tliis  represents  a.  decided  increase  in 
percentage  of  total  imix>rts. 

The  follow  ing  table  gives  the  electrical-goods  imports  of  the 
principal  South  American  countries,  showing  the  amounts 
furnished  by  England.  Getinany.  and  the  United  States  for 
the  caJendar  year  1913,  and  the  latest  normal  year,  and  the 
amounts  .sent  from  the  United  States  to  each  country  of 
South  .\meriea  for  the  year  ended  June  30th,  1918  :  — 


South  American  imports  ot  electrical  goods 

in  1913. 

Exports  of 

electrical 

Countries. 

goods  from 

From 

From 
Germanj. 

From 

U.S  in 

Total. 

United 
Eingdoni. 

United 
States. 

1017-18. 

£ 

£ 

£ 

£ 

& 

Argentina  ... 

1,951.247 

671,743 

978.508 

115,426 

525.233 

Bolivia 

122.40.T 

40,069 

59,493 

1.185 

6,705 

Brazil 

1,700,!I04 

284,192 

595,498 

647,913 

636,604 

ChUe 

457,659 

69,249 

327,243 

38,967 

432.578 

Peru 

44,792 

1.847 

14,823 

25,247 

129,459 

Uruguay     ... 

46,142 

6,149 

9,969 

9,887 

87,623 

Venezuela   ... 

41,500 

5.O0O 

1,172 

27,587 

47,745 

The  mistake  is  often  made  of  taking  it 
.Measure  of       for   granted   thait   the  average  consuming 
Purchasing        capacity  per  capita,  is  the  same  in  South 
Power.  America    as   in    Nort.h    .America.      This   is 

not  true.  Peni  as  a  market  for  electrical 
gojds  is  no  better  than  an  .\meric-an  purchasing  public  of 
lOO.OlKl  ix;ople.  This  inchide.=  botli  the  people  a-s  a  whole  and 
the  foreign  mining  interests,  whose  annual  business  is  a  large 
proportion  of  the  total.  This  is  one  of  the  extreme  oaises, 
but  the  s;tme  sort,  of  allowances  must  be  made  for  all  coun- 
tries. The  countries  having  the  best  purchasing  power  are. 
generally  speaking,  those  on  the  east  coast- — Brazil,  Argen- 
tma,  Uruguay,  and  Paraguay. 

The   consumption  of  electrical   goods  in 
Great  Brazil  is  steadily  growing,  and  before  many 

Possibilities        years   it    will   surpass   that   of   any   other 
in  Brazil.  South  .American  country.     With  a  popula- 

tion of  approximately  45,000,000,  and  re- 
sources of  a.  very  varied  character.  Brazil  will  have  a,  moie 
diversified  demand  than  it  has  at  present.  Mines  will  be 
develoiW.  numerous  industries  have  been  esta.blished  ah-ead\ . 
and  steam  railroads  wiU  be  electrified. 

An  indication  of  the  extent  to  which  electric  power  is  used 
in  the  indu.=truil  life  of  Rio  de  Janeiro  and  Sao  Paiilo  will  be 
had  from  the  statistics  of  the  central  stations,  which  ihow 
that  in  Sno  Paulo  there  is  over  50.000  h.p.  in  electric  motors 
connected  to  iAe  circuits,  and  in  Rio  de  Janeiro  there  is  over 
ltK1,00U  H.p.  connected.  The  normal  vearly  increase  may  be 
taken  at  not  less  than  5,000  h.p. 
.\lre.ady  there  are  i  number  of  mines  in  operation,  and  indi- 
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cations  are  that  in  the  near  future  active  work  will  be  begun 
in  the  giwit  iron  ore  <listrict  in  llu'  State  of  Minas  CaMiies. 
.ludgiug  by  the  size  of  the  known  deix>sits,  and  the  hiiporl- 
anc<'  of  the  companies  owning  them,  it  is  evident  tha-t  wlicn 
this  devcktpmenl  takes  place  theie  will  be  re(iuirc<l  a  lar;:e 
amount  of  modern  mining  and  power  machinery. 

The  railway  that  will  lap  this  iron  oie  district,  known  a.s 
the  Victoria-Minas  Railroad,  will  be  electrihed  for  a  lenglli 
of  seveial  hundred  kilometies.  Plans  have  been  compUicd 
already  for  electrifying  a  large  portion  of  the  Paulist»i-  li^iil- 
road  in  the  State  of  Sao  Paulo,  and  other  roads  are  expectt>d 
t-o  follow'  this  example. 

The  power  for  all  these  enterprises  will  be  furnished  b.v 
waterfalls,  which  are  aihundant  in  this  particular  section  of 
Brazil.  ■ 

There  are  a  number  of  telephone  ci::iipanieis.  some  of  which 
are  provnded  now  with  modern  equipment,  although  m<x<t  of 
the  smaller  ones  will  be  needing  new  mati'iial  to  take  care  of 
their  natural  exiKin.sion.  The  more  im|>ortant  companies  are 
located  in  Rio  de  Janeu-o  and  Siio  Paulo,  and  are  owned  by 
the  Brazilian  Traction.  Light  &  Power  Co.  Tliey  have  about 
40,000  subscribers,  their  yearly  increase  being  approximately 
10.000  instruments. 

There  are  streeit-raiUvay  systems  in  Manaos,  Para,  Ceara. 
Bahia,  Rio  de  Janeiro.  Nictheroy,  Sao  Paulo.  Santos,  Porto 
Alegre.  Pelotas.  and  Rio  Grande.  Witlh  the  exception  of  the 
bast,  which  is  a  very  i^nall  company,  they  all  u.se  English  or 
.\merican  equipment  exclusively. 

The  small  household  devices  used  for  heating  and  cooking 
are  being  introduced  energetically,  and  will  enjoy  an  increas- 
ing ixjpularity  with  dealers  in  electrical  goods.  In  all  the 
cities  the  dealei's  are  very  progressive,  and  both  they  and  the 
central  stations  are  engaged  in  active  propaganda,  for  the 
wider  use  of  electrical  material  of  all  kinds. 

At  the  present  time,  and  perhaps  for  the 

Argentine's        immediate    future.     .Argentina     offers    the 

Needs  for  the      best   market    in    South    .\merica   for  elec- 

Immediate         trieal  goods,  owing  to  the  fact  that  it  is 

Future.  ca,pable  of  easy  development  and  produces 

articles  of  .'juch  prime  necessity  throughout 

the  world  as  grain,   wool,  and  beef.     It  is  expected  that  its 

I>rogress  will  be  more  rapid  than  that  of  other  countries  that 

ha.ve   more  diflicult  transportation   and   production   problems. 

and  its  ix)int  of  maximum  ability  to  absorb  electric-al  goods 

will  be  reached  while  Brazil  is  still  in  the  ctirly  stages  of  its 

development. 

Argentina  is  handicapped  in  not  having  aivailable  for  deve- 
lopment any  large  amount  of  water  power.  Several  of  the 
interior  cities,  saich  as  Tucuman  and  Cordoba,  have  hydro- 
electric plants,  but  these-  are  furnishing  practically  all  the 
power  of  which  they  are  capable.  The  only  large  watei'fall 
is  the  Iguassu,  half  of  which  may  be  ceded  to  Argentina, 
.since  it  is  on  the  boundary  between  that  country  and  Brazil. 
As  was  jx)inted  out,  bow-ever,  tJiis  is  too  far  away  to  be  of 
any  use  in  the  industrial  development  of  either  country. 

.\  large  number  of  small  telephone  companies  operate  in  the 
\:iri<iiis  towns  and  cities,  arid  ha-ve  a  total  of  aipproximittely 
.".ii,(i(Hi  sub.seribers. 

St.ieet-railway  companies  in  Buenos  ."Vires  and  otJier  cities 
have  an  aggrega-te  of  '2.500  motor  ears,  equipped  ahuost  exclu- 
sively with  Engli-sh  and  Gei-man  motors  and  controllers. 
Many  extensions  are  contemplated,  and  the  repair  and  supply 
business  is  one  of  considerable  volume. 

One  of  the  steam  roads  hais  electrihed  one  of  its  suburban 
lines  for  a.  distance  of  30  kilometres,  and  contemplates  fur- 
ther electrification  in  the  neai'  future.  Two  other  railwa.ys 
have  made  some  progress  toward  electrification,  one  of  them 
having  in.stalled  its  power  plant  and  third  rail.  .\11  the.«e 
are  English-owned  oomi>anies,  and  employ  a  finn  of  English 
consulting  engineers  to  take  charge  of  this  work. 

The  retail  dealers  in  electrical  goods  are  progressive  and 
handle  all  kinds  of  miscellaneous  devices,  as  well  as  standard 
lines  of  wire  and  wiring  supplies.  These  two  items  are  the 
principal  lines  in  the  electrical  traide,  but  with  the  assistance 
of  the  central  stations  there  is  being  created  a.  demand  for 
hestting  and  cooking  devices,  and  the  more  modern  forms  of 
lighting  equipment. 

There  is  Httle  of  interest  in  Uruguay  outside  the  city  of 
Monte  Video,  since  the  central  statiotis  in  the  interior  a,re  of 
very  .small  capacity,  and  many  of  them  operate  only  during 
the  night  time,  which  practically  excludes  all  household  de- 
vices and  motors.  There  are  no  wsterfalls,  as  the  country  is 
comparatively  flat. 

The  telephone  companies,  of  which  there 
Telephones        aie  approximately  '20,  are  now  owned  pi'i- 
and  Lighting      vately,    but   the    Government    intends    to 
in  Uruguay.        take   them    over,    under  its  policv  of   de- 
claring   all    public    utilities    to    be    State 
monopolies.     There  are  approximately  18,000  instruments  in 
use.  of  which  10.000  belong  to  the  two  companies  operating  in 
Monte  Video. 

There  are  two  street -raihvay  companies,  with  400  motor 
cars.  The  Government  has  bought  a  mule-car  line,  and  in- 
tends to  electrify  it  in  the  near  future. 

Monte  Video  is  one  of  the  few  cities  still  Ughted  by  arc 
lamps,   of  which   there  are  now  approximately  2,000  in  eer- 
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vice.     It  i«  oxpcfted  that  these  will  be  replaced  by  a  syfitoin 
of  incandesceut  lighting  before  very  long. 

Chile,  althongli  one  of  tlve  .smaller  <.-ouii- 
<jrowin)5  iriiN.  olTtn;-  one  of  the  best  three  markets 

Importance        Inr    rlctnral    goods.        It   lias   large  and 
•  f  Chilean         aiiivc     ijiining    enterprises,     and     quanti- 
Market.  tie.s  <>1  olectrieal  matei"ip,il  are  employed  in 

its  nitrdite  fields.  Many  industries  liavo 
been  CKtablL-iihed  under  the  stimulaticm  of  the  abnoniiaJ  condi- 
tions of  the  last  few  years,  amd  everything  tx)ssible  is  being 
done  to  extend  tliom. 

In  the  section  from  Cofprimbo  to  Valdivia.  tliere  ia  an 
abundance  of  \va.ter  iX)wer.  iiiid  llir  fluvcrjiiii.iil  has  created 
a  cominission  to  study  the  |ii:^^ilMlii  \  .il  c  <.ii  i  in,  ling  a  longi- 
tiulLnal  artery  for  the  tranMiiif,>ii>n  nl  imwvi  iliurughout  this 
.vtretcili.  If  this  cn.n  be  done  .succv^stidly.  ii  will  niulie  avail- 
ailjle  a  large  amount  of  cheaip  power,  whicli,  in  turn,  will 
greatly  encourage  the  estaibli-shment  of  moi'e  industries.  The 
two  larger  central  stations  are  in  Santiago  anrl  \':ilp.-iraaso. 

'I'ber<'  ar<-  sc\<  r,il  .smaller  indeixjudent  telrplKnir  r,  impa^nies, 
but  njcist.  (if  till'  more  i,mporta.nt  places  aire  rontmlliMl  I'y  the 
Chile  Trlrpliiiiic  ('(1  It  is  preparing'  to  replace  mucli  of  the 
older  cquiiHiK'iii   with   more  modern  mat«'ial. 

Th«'  Chilriiii  { ;i;\<i  ijiient  has  taken  steps  already  looking 
to\\'ard  llie  vk'clnlication  of  three  sections  of  its  railway  sys- 
tem, and  it  the  entire  programme  is  carried  out  it  will  meae 
the  iius-tallation  of  a  large  quantity  of  genera-ting  and  power 
apiKiratus. 

The  only  users  of  electrical  material  in 
.Minor  quantity   in   Bolivia,  are  the   mining   com- 

Openinj^s.  panics,    and   as   these  have  be^n   enjoying 

several  years  of  prosperity  tliey  will  prob- 
aldy  purchase  more  heavily  than  ever  in  the  n<'ar  f\iture. 
Bach  has  its  own  generating  plant,  operated  by  water-power 
or  petroleum  engines.  The  niunber  of  motors  in.stalled  is 
being  increa.'ied  constantly.  Personal  representation  is  neces- 
sary to  obtain  this  business. 

For  domestic  puiposes,  electric  devices  are  confined  to  three 
or  fV»ur  town.s.  sine©  the  greater  portion  of  the  ixipulation 
consists  of  IniUans  and  half-breeds,  .who  w'iil  never  become 
users  of  this  material.  Under  present  conditions,  there,  is 
little  opportunity  for  the  sale  of  ajiything  but  lamps  and 
wiring  material. 

Electr-ic  power  is  used  in  the  large  and  small  mines  of 
Peni,  the  oil  fields,  and  the  sugar  plantations,  all  of  wliich 
are  following  a  prograiQine  of  expansion  as  fast  a-s  conditions 
will  permit.  In  or  near  Lima  a  number  of  .small  industries 
also  use  electric  power,  and  the  central  station  is  quite 
active  in  .securing  new  customers. 

The  street-railway  system  in  liima.  and  Arequipa.  and  the 
telephone  company  in  Lima,  use  .\merican  maiterial  exclu- 
sively. The  Ce'ntral  Railroad  has  bet^n  making  .situdieis  of  the 
elect.rifi cation  of  its  line,  but  apparently  has  not  found  that 
conditions  warrant  such   a  movement. 

.■\  grea.t  inajorily  of  the  inhabitants  are  Indians  and  half- 
ijreeds,  living  in  the  high  inland  plateau.  .^)  that  thei  con- 
sumers of  household  and  miscellaneous  devic<>s  are  confined 
to  not  more  than  1.5  per  cent,  of  the  pojuilation. 

In  Ecuador  there  are  .some  20  central  .stations,  and  outside 
of  Guayaquil,  where  there  are  a  few  small  industries  using 
ix>wer,  the  electrical  goods  that  can  be  .'-oid  arc  confined 
entirely  to  lajnps  a.nd  wire  and  wiring  devices.  Tlic  purchas- 
ing ixjpulation  is  extremely  .small. 


THE     SALVAGE     OF     LECLANCHE     CELLS. 


Bv  \V.  .1.  THORROWGOOL). 


{Abstract  of  paper  read  before  the  Institution  of  H.mlw.W 
Signal  Engineers    (Incohpor.wkd). 

The  author  describes  a  process  which  he  has  introduced  on 
the  London  and  South-Westcrn  Railway,  and  w'hich  has  given 
satisfactory    results   so   far. 

Generally,  before  the  war.  manufacturers  were  unwilling 
to  allow  a  rebate  on  I'eturned  porous  pots  and  tlieir  contents, 
or  .spent  dry  cells  that  had  been  put  out  of  .senice.  They  can 
obtain  new  carbon  plates,  pyrolusite  and  carbon  granuleis  at 
less  cost  than  would  be  incurred  in  collecting  and  recovering 
the  useful  material  from  porous  pots. 

In  view  of  the  increased  cost,  of  new  porous  pots  and  dry 
cells  since  1914,  and  the  difficulty  of  obtaining  them  of  the 
same  quality  and  to  the  sajiie  siX'<-ifieation  (pyrolusite,  was 
for  a  short  period  unobtainable),  it  seemed  to  the  author  that 
it  might  be  economical  to  treat  the  old  porous  pots  which 
had  been  put  out  of  service,  by  washing,  either  as  they  were, 
or  bjr  unsealmg  the  top  and  wa,.thing  the  porous  pot  and 
the  contents  separately  and  tlien  reassembling.  Neither 
method  gave  very  satisfactoiw  results,  and  the  second  waa 
costly  owing  to  the  labour  charges. 

Analvsis  of  the  contents  of  porous  pots  supplied  before  the 
war,  that  had  been  in  use.  showed  that  the  volume  of  carbon 
and  pvrnlusite.  .50  per  cent,  of  eaeh.  remained  the  same  and 
the  quality  of  pyrolusite  (85  to  90  per  cent,  of  manganese) 
was  practically  unaltered,  but  the  damp  mixture  had  an 
alkahne  reaction. 


Six  discarded  porous  [Kits,  (aken  at  random,  were  treated 
according  to  the  following   process  ;  — 

A  solution  of  oommcrcdal  )iydr(x.'hloric  acid  one  part  and 
water  five  parts  is  placed  in  six  gkiss  jars,  ,*»  that  when  a 
jiorouis  pot  .sta.ndis  in.  the  jar  the  solution  conies  nearly  ui) 
to  the  black  rim  at  the  to)i  of  jxit.  The  porous  jxjt  remaians  in 
tlie  solution  for  "24  hours.  It  is  then  wasihed  and  soaiked  in 
clean  water  for  48  hours,  the  water  being  olia.ng6d  after  24 
hours'  immersion.  The  cell  is  then  ready  for  use  in  tlie 
orilinary  way.  llio  iicid  .solution  can  be  used  thi'ee  or  four 
times. 

Each  of  the  six  cells  was  joined  up  to  repeaters,  halving 
300  ohms  resistance,  and  tested  against  a  new  cell,  of  standard 
quality,  for  seven  weeks.  The  cells  were  then  left  standing 
for  five  and  a.  half  months,  when  the  voltages  of  the  oells 
were  taken  and  recorded. 

The  six  chemically  treated  cells  were  tihen  joinexl  in  serie.^! 
with  two  new  ones  of  standard  quality  to  form  a  batte'ry  of 
eight  cells,  which  was  put  in  service  on  April  2.5th.  1017,  on 
an  electric  fouling-bar  circuit  at  Gunnersbury.  This  circuit 
consists  normally  of  an  indicator,  3,000  ohms  resiiS+,anco,  and  a 
Syx  D..\.  lock  30  ohms;  the  latter  wa,s  brought  into  u,se 
every  time  the  lever  wais  opei'ated.  The  circuit  was  a  heavily 
worked  one.  and  the  battery  remained  in  service  until  Octo- 
ber 30tih,  1917,  when  the  cuiTent  in  the  electric  lock  circuit 
wais  400  M.A.,  the  minimum  current  allowed  for  lifting  the 
lock.    Tlie  battery  wa-s  then  put  out  of  service. 

The  cells  weix",  a.gain  chemically  treated  on  Januai-y  16t.h, 
1918;  the  voltage  of  the  two  new  cells  that  were  u«ed  for 
comparison  had  fallen  to  1.3  volts.  One  of  the  treate<l  cells 
on  testing  gave  1.3  volts,  liut  the  voltage  of  the  other  five 
treated  cells  had  fallen  to  fixnu  .9  to  1  volt.  Tlie  zinc  rods 
used  in  the  «'lls  containing  the  chemically  treiited  ixwous 
ix>ts  rema-ined  freer  from  crystallised  salts  and  were  generally 
cleaner  than  the  zincs  in  the  new  cells. 

This  method  has  been  extended,  and'  up  to  March,  1919. 
3,653  poi'ous  ix)ts  were  treated,  and  2,6.50  had  been  put  into 
serviice,  so  far  with  satisfactory  results.  .\t  one  or  two  large 
de:pots  ve.ssels  ha-ve  been  provided,  in  which  from  30  to  40 
.spent  poi'ous  ]x)ts  can  be  treated  at  one  time. 

It  is,  of  course,  not  to  be  expected  that  every  porous  pot 
can  be  renovated,  as  in  .some  caises  it  is  found  that  the  carbon 
plate  Ls  broken,  or  the  terminals  of  the  carbon  plate  maiy  bo 
loose.  An  effective  method  of  overcoming  this  diiflSculty  is  to 
driU  a  hole  through  the  lead  and  carbon  plate  and  fill  the 
hole  with   solder. 

Good  resulls  liinr  l,.iii  ol.faiiK^d  hv  treating  the  porous  pots 
with  the  cliriiii.;il  ;-,iiNli.>ii  l.clniv  ihev  are  useless  and  when 
the  voltage  n\'  the  rill  mi  iij.fii  rin-uit  has  fallen  to  1.2  or 
1.1   volts. 

By  using  the  interioi-s  of  spent  dry  cells  as  porous  pots, 
verv  .siuoceissiful  results  have  been  obtaine<l.  The  Danja  Dry 
Cell  C.S.  size-  is  largely  used.  Tlie  general  practice  is  to  usira 
these  cells  on  important  circuits  until  they  give  on  testing 
1  to  2  ampere.s  moraenbiiily.  and  then  to  use  them  on  un- 
important circuits  until  entirely  spent;  at  this  ix>int  the 
whole  is  disiii'ided. 

To  reiulrr  the  .stic  interiors  of  the.se  spent  cells  suitable  for 
u.se  in  place  of  porous  pots,  the, zinc  ca-se  is  removed  Tind  the 
jelly  waislied  away,  leaving  the  int<^rior  to  dry.  A  little  of 
the  niteh  recoveivd  from  the  old  dry  cell  is  heated  and  placed 
on  the  to)>  of  the  sac  and  around  the  ca.rbon  rod,  or  the  toi> 
of  the  sac  and  cjirbon  rod  when  di-y  are  varnished  with  a,n 
in.siMated  varnish  or  i>iiraffin  wax  to  prevent  the  salts  from 
creeping.  The  .sa<',  is  then  ready  for  use  as  a  porous  pot  with 
the  ordinaj-y  zinc  rod  and  .sala-mmonisic.  .solution  in  a.  glass 
jar.  to  form  a  I^eclanche  cell.  If  a.  spent  interior  after  l>eing 
waished  does  not  give  .satisfactory  results  on  testing,  it  is  sub- 
mitted to  the  hyar(X'hlorio  acid  process  similarly  to  a  .spent 
poi-ous  pot.,  but  for  a.  shorter  jw-riod. 

X  battery  of  Leclanohe  cells  in  wdiich  the  interiors  of  12 
sj)ent  dry  cells,  treated  as  ahovo  described,  were  used  aa 
porous  pots  was  installed  on  a  busy  telephone  circuit  frrmi 
Exmouth  .lunction  to  Exeter,  on  which  were  10  telephone 
instruments,  on  Se]>tember  21st.  1917.  Each  of  the  cells 
was  tested  after  three  months'  work  on  December  21st,  1917, 
and  agpin  after  a  further  three  months'  use.  All  the  cells, 
except  Ko.  10,  were  then  in  good  working  order;  the  fault 
Avas  sub.sequently  found  to  be  d':e  to  a  broken  carbon. 
Another  cell  was  put  in  to  I'epkuie  Ko.  10  and  the  battery  ia 
still   in   ,sei-vice. 

Up  to  March  .31st.  1919,  4,165  interiors  of  spent  diw  cells 
were  treated  a-s  above  de.seribed ;  2,821'  were  in  use  renlacing 
porous  pots  in  licclancihe  cells  on  various  kinds  of  circuits, 
.so  far  satisfactorily. 

Circuits  may  be  divided  into  hiiportant  and  uninTport- 
ant  circuits,  and  the  treated  porous  pots  can  generally  be 
used  on  the  latter.  Approximately  95  per  cent,  of  the  spent 
(hy  cells  c-an  be  made  useful.  Tjoose  lead  teirninals  and 
brol<en  carbon  plates  account  for  the  remaining  5  per  cent. 

It  is  found  that  one  quart  nf  hydrochloric  acid  is  sufficient 
to  treat  36  porous  pots.  The  average  total  cost  of  material 
.ind  labour-  (including  war  wage)  of  treating  one  porous  ix>t 
is  twopence. 

Spent  interiors  of  dry  ceHs  cost  2..5d.  each  to  render  useful, 
owing  to  more  labour  in  cleansing  being  required.  When 
treating  porous  pots  in  bulk,  say,  about  40  at  a  time,  the 
cost  works  out  at  l,5d.  each.  It  is  estimated  that  the  value 
of  a  treated  porous  pot  or  a  treated  interior  of  a  spent  dry 
oeU  is  approximately  from  50  per  cent,  to  66  per  cent,  that 
of  a  new   porous  pot.     Before   the  war  the  price  of  No.   1 
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porous  pots  T\-a6  5.16  pence;  of  No.  2  porous  pots  3.00  peiico 
each.  At  present  the.  cost  of  No.  J  is  14.2  ponoo,  and  No.  2 
IS  8.2  pence.  Therefore  t.her<»  is  an  ample  margin  between 
the  price  of  new  cells  and  the  cost  of  renmatini;  pomus  pots 
or  intenors  ol"  spent  dry  cells,  even  in  peace  times,  to  justify 
the  use  of  tiiis  process  or  a  similar  one. 
Details  of  the  t<'.st  results  arc  given  in  tlie  |>afier. 


14,559.  '*  Method  of  electricall.v  and  mechanicallv  (.onn^ctfng  rlrctrir  acru- 
inulalor  cdls,  nlorage  and  primary  battery  cells,  electrolytic  cells,  &c."  R  C 
tlotsiox.    June  "th. 


PUBLISHED     SPnCIFICATIONS. 


NEW    PATENTS    APPLIED    FOR,    1918. 

(not     yet    PI:BLISE1ED.) 
mpiled   expres-ily    (or    this  journa!    by    Messrs    SEFTON-Jomis.   O'Dfox    *Nn 
STSPmss   (succcMors   to  W     r    Tl.ompson   &   Co..  of  London),   Charlcnd 
Patent  Agents.  285.  High   Holborn,   London,  VV.C.  1. 


13,884.     "  Electric   [lower  generating  sets."     H.    R.   KicARlxi.     June  2nd. 

,  *?;^-  "  Device  for  electrical  illumination  for  theatrical  and  singe  effects. 
&c.       T.  H.  RocilFORD.    June  2nd. 

13,919/30.    '•  Sparking  plugs."    H.  R.  WiuJS.    June  2nd.) 

^3.9H.  •'  Automatic  telephone  systems."  W.  C.  Davey  &  Sterling  Tele- 
phone &  Electric  Co.,  Ltd.    June  2nd. 

13,965.  "  Apparatus  for  transforming  alternating  cm-rent  into  continuous 
current   for  charging  accumulators."    N.  S.iMssONow.    June  2nd. 

13,968.     "  Electric  signal  devices  for  railways."    S.  H.  ClllLDS.     June  2nd. 

13,986.    "  Secondary  dry  battery."    F.  A.  VAN  Hoovdonk.    June  2nd. 

13.997.    "  Electric   lamp  fittings."    G.  P.  Fairless.    June  2iiif. 

13.998     "Covers    (or    cleotric  suitchcs.     bell    pushes.   &c."    J.   A.    Bower. 

14,029.    "  Electric  turbine."    U.  .Suchostawer.    June  4th. 

14,033.  "  Impregnation  of  electric  cables,  transformers,  &c..  and  fibrous 
material  used  therein  with  insulating  medium."  British  Insulated  &  Hei.sbv 
(  ABLES.  Ltd.,  and  J.  Lewis.    June  4th. 

14,063.  "  Electrical  ironing,  cooking,  heating.  Sic,  apparatus."  P.  P. 
Melnier.    June  4th.     (France.  June  4th,  1918.) 

14,068.     "  Electric   relays   and   relay   circuits."     L.   B.  Turner.     June  4th. 

14,071.  "  Brush  holder  for  electric  machines."  W.  S.  BuLPnr  &  VV.  J. 
Denholm.    June  4th.  . 

14,087.  "  Vacuum  tube  for  use  as  dntector,  amplifier,  or  generator  of  wire 
less  waves,  &c."    J.  Scott-Tacxjart.    June  4th. 

14.110.    "  Electric  switches."    A    P.   Rutherford.    June  4th. 

14,U1.  "  Preparing  aluminium  or  its  alloys  for  electro-plating."  H.  D. 
Cunningham.    June  4th.  "^         *" 

14.163.     "  Fittings     for     metallic     electric     conduits."    F.     S.      RirpiNClLLE. 


:  4th. 


14.167.  "  Electric     fuse-holders."    Ironclad     Swiichgear     Co.     &  '  E.     W. 
Morgan.    June.4th. 

14.168.  "Electric  switches."    Ironclad  SwncHGE.\R  Co.  &   E.   W.   Morgan. 
June  4th. 

14.191.  "Telephone  receivers."    R.  L.  Mu.rk.vy  S:  Telephone  Manufactur'inc 
Co.     June  4th. 

14.192.  "  Electrical   furnaces."     E.   P.   Barfield  &  L.  W.   Wild.     June  4th. 
14,305.     "  Electric    selective    signalling,    &c.,    systems."     F.    R.    Baldock    & 

iNTERNAnoNAL  Electric  Co.    June  4th. 

14.313.     "  Means    for    securing    permanent    magnets    of    electrical    measuring 
instruments  of  the  moving  coil  type."    Elliott  Bros.  &  W.  Phillips.  June  4th. 

14.224.  "  Automatic     or     semi-automatic     telephone     systems."        Automatic 
Telephone  Manufaciuking  Co.    June  4th.     (U.S.A.,  September  5th,  1918.) 

14.225.  "  Automatic    or     semi-automatic     telephone     systems."       Automatic 
Telephone  Manufacturing  Co.    June  4th.     (U.S.A.,   October  23rd,  1918.) 

14,251.     "  Wireless  telegraphy  systems  of  the  arc  gap  type."     L.  T.  Barkers. 


5th. 
14,305. 


Jun 


'  Di. 


tent     dynamo-electri 


SniLLITO. 


14,309.  "  Wireless  signalling  systems."  Briiish  Tiio.mson-Mousion  Co. 
(General  Electric  Co..  U.S.A.)    June  5th. 

14.315.  "  Electric  heating  apparatus."  C.  G.  Nobbs  &  M.  J.  Railing. 
June  5th. 

14.316.  "  Cable  splices."    .V.   K.   Bowman.    June  5lli. 

14,318.     "  Electric  starters  for  internal  couibustion  engiiie-s."    A.    II.   M i  i  v 

\-  C.  A.  V'anderdell  &  Co.     June  5th. 

14.335.     "  Insulators  for  conductor  rails,  &c."    E.  H.  Mevrick.     June  .'ith. 
14.348.    "  Secondary  batferies."    T.  D.  Greeley  &  Wickers.  Ltd.    June  5th. 

14.350.  "  Electric  transformers."  F.  K.  Baerlocher  &  Vickers.  Ltd. 
June  Sth. 

14.351.  "  Mean^  for  directing  fire  o(  ground  batteries  from  aiirraft."  H.  J. 
Finer.    June  5th. 

14,354.  "  Electrical  system  for  generating  infermittent  high-tension  current 
Impulses  for  ignition  purposes,  with  or  without  low-tension  current  for  battery 
charging,  lighting,  &c."    C.   H.  Tower.     June  Sth. 

14,358.  "  -Apparatus  for  practising  clock  code  or  co-ordinate  signalling 
between  aircraft  and  ground  batteries  on  electrically  controlled  counter  battery 
schemes,  &c."    H.  J.  Finer.    June  Sth. 

14.365.    "  Dynamo  machines."    F.  Sh.\w.    June  6th. 


The  numbers  in  parentheses  are  those  under  which   Ih,^  sperifi<ation8  veil)    be 
printed    and    abridged,   and    all    subsequent   proceedings  ttill    be    taken. 

isxe. 

3.250.    Submarine  sound  signalling  apparatus  and  the  like.     H    L.  He  Sk'n- 
with   and  T.  F.  Wall.     March  3rd,  1916.  (Complete  accepted   March   I2th,   1917. 


Patent  sealed   March   13th,   1917.)     (126,654.) 
15.072.     V^cuuM     tubes   of    the     audion 
(Ictober  23rd,  1915.     (136,658.) 


&     J.      Uiguet. 


W.    lle.ipc  and 


XSXT. 

1.6.36.     Electrolytic  production   of  met.\llic    tubls 
S.   O.  CVjwper-Coles.     February  1st,   1917.     (136,667.) 

1.803.      MANt;FACTURB    OF    CARBONS    FOR     ELECTRIC    ARC    1 

H.   B.   Grylls.     February  Sth.  1917.     (126,073.) 

3.011.  Safety  spark  gaps  for  magneto-electric  machines.  British  Thomson- 
Houston  Co.  &  A.   P.  Young.     February  9th.  1917.     (136.681.) 

2,280.  Manufacture  of  electric  signalling  and  ctiikr  lamps.  O  Lucas 
G.  S.  Hague  and  G.  E.  F.  Goold-Adams.    February  15th,  1917.     (126,695,) 

2,294.  Electricu.  signalling  apparatus.  Sir  S.  T.  Dawson  and  Sir  G  T 
Buckham.     February  l.ltli,  1917.     (126,696.) 

2,779.  Electric  heater  or  heaters  for  use  with  internal  comf''stion 
engines.    C.  G.   Nobbs  and  Falkirk  Iron  Co.    FcbruaTy  26lh,  1917.    (126,719.) 

16.677.  Electricu,  transiormer.s  for  regulating  or  varyini;  the  voltage 
OF  the  current  supi*.ied  therfj'rom.  F.  E.  Berry.  November  13th,  1917 
(126,7«.) 

18.533.  He\dge-\r  for  tilephoni!  and  other  Actir.STir  ui.cEivn.s.  H  W. 
Metcalfe.     Decembi-r   13lh,  1917.     (136,7'»';-) 

1SX8. 

3,*i85.  Electric  selective  switchin*;  systems  and  apparatus.  Intcrnatinnal 
Electric  Co.  and   F.   R.  Baldock.     February  14tli,  1916^     (126,755.) 

2,745.  Elf£tric  distribution  systems.  British  Thomson-Houson  Co.  and  J. 
Whitchcr.     February  15th,  1918.     (126,757.) 

4,689.  Electmc  cells  or  batteries.  E.  Baur  and  W.  D.  Treadwell. 
March   16th,   1918.     (126,766.) 

7.974.  Sound  amplifying  device  for  telegraph  relays.  C.  F.  Hilton, 
May  13th,  1918.     (126,779.) 

8,002.  Electric  motor  control  systems.  L.  Miller  &  British  Westinghouse 
Electric  S:   Manufacturing  Co.     May  13th,  1918.     (126,7810 

8,038.     Electric  water  heaters.    L.  O.   Meyer.    May  14th.  1818.    (126,783.) 

8,129.     Electric  battery  cells.     H.  R.  Pearson.     (May  IStli,  1918.     (126,790.) 

8.169.  Electric  switches.  H.  Garde  &  C.  G.  Bennett.  May  15th,  1918. 
(136,794.) 

8,176.  Charging  boards  for  ei.ectric  accumulators.  H.  Leitner  &  W.  H. 
Exley.    May  15th,  1918.     (126,795.) 

8,226.  Electrically  operated  hoisting  machinery.  G.  Ellison  and  J. 
Anderson.     May  16th,  1918.     (126,800.) 

8,293.  Electric  heating  stoves.  H.  .A. -Cope  (Soc.  Anon  Hecla).  May  17th, 
1918.     (126,806.) 

8.334.  Electric  engraving  pencils.  A.  M.  Robinson  and  R.I.  Electrical 
Instrument  Co.     May  17th,  1918.     (126,808.) 

8,607.     Electric  hand  lamps.    J.  Bein.    May  ,24th,  1918.    (126,820.) 

8,793.  Trolley  heads  of  electrically  propelled  vehicles.  C.  W.  Collins. 
May  28th,  1918.     (126,826.) 

9,579.  .Appliance  for  f.xcilitating  the  re-energisation  of  luminous  paint 
surfaces  by  me.\ns  of  an  electric  torch,  a.  B.  Gibbons  and  Efandem  Co. 
June  11th.  1918.     (126,838.) 

9,740.  Ignition  systems  for  internal  combustion  engines.  A.  H.  Midglcy 
and  C.  A.  Vandervell  &  Co.    June  13lh,  1918.     (136,840.) 

10,160.  Electrical  switches.  Ferguson,  Pailin  &  Co.,  S.  Fcigusun  ,^'  G. 
Pailin.    June  20th,  1918.     (126,847.) 

10,673.  Sparking  plugs  for  internal  combustion  engines.  B.  Hopps,  A.  M. 
Lodge  &  Lodge  Sparking  Plug  Co.    June  28th,  1918.    (126.8.';2.) 

11,485.  Leading-in  conductors  for  incandescent  electric  lamps  and  ornLK 
vacuum  tubes.    K.  Ohtani.    July  12th,  1918.    (126,859.) 

12,042.  Starters  for  electric  motors.  A.  H.  Railing,  C.  C.  Garrard,  V.  H. 
Jackson   and  C.   Bonner.     July  24th,  191R.     (126.864.) 

16,911.  Electric  starting  motors  foe  internal  combustion  engines.  H. 
Lucas,  C.   L.  Breeden  and   H.  N.   Urquhart.     October   16th,  1918.     (136,898.) 

17.513.  High  frequency  alternators.  Soc.  .Francaise  Radio-Electriqui' 
October  26th,  1917.    (Addition  to  103,738.)    (130,888.) 

X9X8. 

2,393.  Electrical  condensers  and  MotmriNGS  therefor.  Bosch  Magneto  Co. 
February  11th,  1918.     (133,308.) 

2,847.  Device  for  varying  the  point  of  ignition  in  electrical  ignition 
APPARATUS,  Akt.  Ges,  Brsiwn.  Boveri  et  Cie.  February  Sth,  1918.  (Addition 
to  9,959/18).     (123,091.) 


14,374.  "  Insulating  and  anchoring  device  for  electric  lampholders,  &c." 
B.   Deakin.    June  6th. 

14,392.  "Sparking-plugs  for  internal  combustion  engines."  A.  Farringtos- 
&  G.  M.  XicKLiN.    June  6th. 

14,409.  "  Mixed  manual  and  machine  switching  telephone  exchange 
systems."    G.  Deakin  &  Western  Electric  Co.    June  Bth. 

14.417.    "  Sparking-plug   for   internal    combustion    engines,"    G.    H.    Negus. 

14,423.     "  Electric  condensers."     R.   W.   Winn.    June  6th, 

14,427.  "  Electric  railways."  British  Westinghou&E'  Electric  and  Manu- 
i  icruKiNG  Co.     June  6th. 


14,432.  "  Method  of  springing  overhead  arm  of  tra.-ncats,  &c."  H  L 
Reilly.    June  6th. 

14,462.     "  Negative  plate   for  electric  batteries."    A.    PoucHAlN.    June   6th. 

14.463     "  Negative ' plate  for  electric  accumulators."    .A.  Pouohaik.  June  Sth. 

14,464.    "  Incandescent   lampholder."    J.   P.  Johansson.    June  6th. 

14,471.    "  Control  of  electric  installations."    H.  Crochat.    June  Sth. 

14,477.  "Manufacture  oi  electric  heaters."  W.  O.  Miller.  June  6th. 
(SwitEs-lond.  Mirth  2«th.) 

14.52.1.      '  Iniulaied   o'lr-  Atripper.  '     S.  r».  Goss.     June  Tth. 


New   Method  of   Smelting   Iron  Ores.— An  article  in 

I'imadmn  Mavhineiy.  ot  ApriJ  yrd,  deals  with  the  smelting  < 'I 
many  kinds  of  iron  ores,  especially  prevalent  in  Ca.nada,  whicli 
do  not  admit  ot  economical  reduction  in  the  blas^t  furnace. 
Ite  ore  is  first  reduced  to  a  sponge,  which  is  then  transfeiTed 
to  an  electric  furnace  and  melted  down  amd  finiahed.  The 
process  is  particularl.v  applicable  to  iron,  ^teel,  and  fem)- 
aUoys.  The  author  shows  thai  iron  ore  of  65  per  cent,  or 
more  metal  txtntent  is  increasingly  difficult  to  obtain  from  the 
larger  fields,  and  advises  the  exploitation  of  the  numerous 
small  deposits  along  the  Great  Lates  by  means  of  electnc 
furnaces  driven  by  hydro-electric  plant.  In  conclu-sion,  details 
are  given  with  regard  to  the  commercial  possibilities  of  iron 
ore  treated  in  the  manner  described,  the  points  which  should 
b«  embodied  in  the  design  of  suitable  furnaces,  and  the 
raetihod  and  process  claim?  included  in  the  author's  t)atentB 
on  the  treatment  of  ores  m  this  way. 
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MArs'-line  electrification  will  no  doubt  bring  about  a  con- 
siderable modification  in  British  signalling  practice,  and  it 
would  seem  that  the  modification  will  be  towards  the 
adoption  of  American  methods.  Formerly  British 
signalling  was  considered  the  best  in  the  world  ;  to-day  it 
is  outclassed  by  American.  The  main  difference  between 
British  and  American  signalling  is  that  the  former  is  based 
on  manual  operation  and  human  control,  the  latter  on 
power  operation  and  electrical  control. 

That  British  signalling  has  not  progressed  to  the  same 
extent  as  American,  is  partly  due  to  the  following  reason. 
On  most  British  railways  the  function  of  signalling— one  of 
the  most  important  in  railway  operation — is  actually 
divided  between  two  separate  and  distinct  departments,  to 
one  being  assigned  what  is  regarded  as  mechanical,  and  to 
the  other  what  is  considered  as  electrical  signalling. 
Sometimes  the  heads  of  these  departments  may  be  responsible 
directly  to  the  general  manager,  sometimes  to  the  civil 
engineer,  sometimes  one  to  the  civil  and  one  to  the 
mechanical  engineer.  The  result  is  not  fortunate.  The 
tendency  has  grown  to  regard  a  Government  department 
as  the  principal  authority  on  railway  signalling,  and  "  not 
to  do  electrically  what  can  be  done  mechanically,"  is  a 
principle  one  often  hears  laid  down  during  discussions  on 
signalling  matters.  With  the  advent  of  electrification,  it 
may  be  expected  that  signalling  will  be  regarded  as 
signalling  without  any  qualification,  and  that  the  engineer 
responsible  for  it  will  be  required  to  be  electrical. 

One  change  in  signalling  methods  which  will  be  inevit- 
able with  electrification  is  in  the  character  of  the  track 
circuits.  There  is  already  a  number  of  these  in  operation 
on  main  lines,  and  it  is  understood  that  an  extended  use  of 
them  is  regarded  as  part  of  any  electrification  scheme,  quite 
apart  from  the  demand  for  these  appliances  brought  about 
by  labour  conditions.  These  track  circuits  are  at  present 
almost  all  of  the  direct-current  type.  With  electrification 
they  will  require  to  be  operated  by  alteruating  current. 
This,  in  turn,  will  probably  mean  the  use  of  impedance 
bonds  for  carrying  the  propulsion  current  across  the  rail 
joints  at  the  ends  of  the  track  circuits,  and  for  limiting  the 
flow  of  the  alternating  current  of  track-circuit  frequency 
across  from  rail  to  rail.  The  value  of  the  impedance  of 
these  bonds  to  the  track-circuit  current  may  be  well  under 
1  ohm.  In  America,  from  which  country  alternating- 
current  track-circuit  apparatus  and  experience  usually 
comes,  such  low-impedance  bonds  are  probably  quite  satis- 
factory, as  the  impedance  may  be  considerably  higher  than 
the  rail-to-rail  resistance  through  the  axles  of  the  heavy 
cars  used  there.  IrT  this  country,  however,  the  problem  is 
not  quite  the  same,  the  resistance  from  rail  to  rail  through 
the  axles  of  some  of  the  light  vehicles  used  her©  being  under 
fojie  conditions  hi'^h  en'r^n'gh  to  have  little  efFeot  on  the 
51  D 
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oint  resistaiK-o  of  the  pernmnent  shunt,  due  to  the  baflast 
leakage  aud  the  bond  impedance.  The  matter  is  one  which 
will  require  to  be  carefully  examined. 

There  would  not  appear  to  be  any  difficulty  in  retaining 
the  present  manual  block  signalling  system  under  electri-  - 
fication.  But  electrification  would  certainly  offer  the 
opportunity  for  making  extensive  installations  of  auto- 
matic signalling.  Time  was  when  the  manual  block  system 
(under  which  the  signalmen  working  with  a  code  of  rules, 
and  assisted  with  reminders  in  the  shape  of  electrical 
indicators,  keep  the  trains  properly  spaced)  sufficed,  but  it 
has  been  necessary  so  to  augment  the  rules,  and  add  such  a 
number  of  controls  to  the  reminder  indicators,  that  the 
manual  block  system  is  becoming  extremely  complicated, 
and  the  time  is  ripe  for  a  change  to  the  simpler  and  more 
direct  methods  of  the  automatic  block. 

In  large  centres,  with  power  available,  as  it  will  be  with 
electrification,  power  interlocking — that  is,  the  electrical 
control  and  operation  of  points  and  signals — should  generally 
replace  the  present  mechanical  plant.  It  seems  little  short 
of  an  anachronism  that  in  these  days  men  of  the  intelligence 
necessary  to  supervise  train  movements  should  be  required 
to  exercise  such  supervision,  and  at  the  same  time  make  the 
continuous  physical  effort  demanded  by  the  manual  operation 
of  points  and  signals. 

The  electrification  of  main-line  "  signalling "  seems  a 
necessity,  apart  altogether  from  the  general  question  of 
electrification. 


The  question  which  has  so  long  been 
Transmission.  ^°  dispute— whether  it  is  cheaper  to  carry 
coal  or  to  transmit  energy  in  the  form  of 
electricity — seems  to  have  given  place  to  a  secondary 
problem,  namely,  whether  the  electricity  should  go  overhead 
or  underground.  But  the  former  should  not  be  altogether 
shelved  :  the  weight  of  opinion  at  present  clearly  fixes  the 
ultimate  economical  limit  of  electrical  transmission  under 
RnglishconditionsatSO  or  40miles,but  Scottish  conditions — 
so  far  as  relates  to  the  watei'-power  proposals  which  have 
lately  been  under  consideration — may  favour  100  miles,  and 
Irish  conditions,  when  a  satisfactory  method  is  found  of 
turning  the  peat  bogs  to  account,  may  also  call  for 
long-distance  transmission.  We  are  far  from  attaining 
finality  iu  methods  of  transmission,  and  some  day  directive 
wireless  transmission  may  be  developed  to  a  degree  as  yet 
undreamt  of. 

In  the  meantime,  it  is  right  that  attention  should  be 
directed  to  the  question  which  constituted  the  technical 
subject  of  the  I.M.E.A.  Convention — the  relative  merits  of 
overhead  lines  and  underground  cables — for  this  is  a  matter 
that  will  shortly  assume  an  aspect  of  the  first  importance. 
Mr.  Pearce,  in  his  admirable  exposition  of  the  subject,  held 
the  balance  evenly  between  the  rival  methods,  and  left  his 
hearers  to  draw  their  own  conclusions  from  the  abundant 
ilata  that  he  provided  ;  it  was  interesting  to  observe,  hoT- 
i;\er,  tHat  his  paper  was  generally  regarded  as  stating 
the  case  for  the  cable,  and  for  some  time  it  appeared 
MS  though  no  one  had  a  good  word  to  say  for  aerial 
lines.  We  cannot  help  feeling  that  thi.<  was  regrettable, 
and  we  were  pleased  to  hear  Mr.  Wordingham  challenge 
the  tendency  to  reaard  the  overhead  system  as  down  and 
out,  while  Mr.  Burr  opportunely  quoted  his  satisfactory 
experience  with  it  in  South  Wales. 

The  fact  appears  to  be  that  British  practice,  since  the 
early  days,  has  always  favoured  the  cable  ;  it  is  one  of  the 
ninny  consequences  of  the  parochial  system  of  supply  thab 


was  forced  upon  the  country  by  Parliament  some  ;10  yeara 
ago,  confiniHg  generation  and  distribution  mainly  within 
narrow  boundaries  iu  populous  areas,  where  obviously  the 
cable  was  the  right  thing  to  use.  Few  of  the  members  of 
the  Association  have  had  extended  experience — we  might 
almost  Bay  any  experience — with  overhead  lines,  and  the 
case  for  the  latter  was  never  adequately  stilted. 

Frankly,  we  regard  the  discussion  as  one-sided  and  un- 
intentionally misleading.  There  is  a  great  deal  to  be  said 
for  overhead  transmission  ;  it  was  not  said.  In  the  case 
of  distribution  in  sparsely  populated  areas,  the  arguments 
are  almost  entirely  in  favour  of  aerial  lines,  but  we  admit 
that  this  case  did  not  fall  within  the  scope  of  the 
discussion. 

Jlr.  Pearce's  confidence  in  the  66,000-volt  cable  came 
as  a  surprise  even  to  ilr.  Feddeu,  and  still  more  to  those 
who  had  not  recently  studied  the  subject.  We  would  point 
out  that  this  cable  is  not  yet  on  the  market,  whereas  over- 
head transmission  at  06,000,  and  up  to  150,000,  volts  is 
well  established  practice  ;  comparisons,  therefore,  should 
be  made  rather  bstween  00,000  volts  and  upwards  with 
overhead  mains,  and  ;3?>,000  volts  as  a  present  maximum 
underground.  If  this  is  done,  Mr.  Pearce's  data  show  a 
marked  advantage  on  the  side  of  overhead  transmission  so 
far  as  costs  are  concerned. 


Thk  relations  of  the  Whitley  Report  to 
Co  ncU  ^^^  electricity  supply  industry  formed  a 

prominent  feature  of  the  proceedings  at 
the  Annual  Convention  of  the  I.M.E.A.  last  week,  and  the 
members  were  fortunate  in  having  the  constitution  and 
functions  of  the  .Joint  Industrial  Council  expounded  to 
them  by  no  less  an  authority  than  the  chairman  of  that 
Council.  Alderman  Walker  certainly  scored  a  triumph  on 
that  occasion  ;  his  paper  was  rightly  regarded  as  a  classic 
on  this  important  subject,  and  his  explanations  and  sug- 
gestions were  admirably  conceived  and  ably  placed  before 
the  meeting.  Moreover,  not  only  has  he  made  a  close  study 
of  the  matter,  but  also  he  has  acquired  experience  of  the 
actual  working  of  the  principles  embodied  in  the  Report, 
Works  Committees  ha\ing  been  formed  in  the  Manchester 
Corporation  Electricity  Department  a  year  ago.  We  are 
glad  to  learn  that  after  six  months'  trial  of  the  scheme,  the 
employes  expressed  satisfaction  with  the  results  obtained, 
and  decided  to  carry  it  on  throughout  the  current  year. 
The  scheme  evolved  at  Manchester  is  so  complete  and  well 
thought  out  that  we  have  judged  it  advisable  to  reproduce 
the  details  in  e.r/en.to,  for  the  benefit  of  other  uudertakiugs ; 
modifications  can  easily  be  introduced  to  suit  local  con- 
ditions. 

The  sense  of  the  meeting  was  strongly  in  favour  of  the 
Whitley  system,  and  we  were  particularly  interested  in  the 
views  expressed  by  several  working-mau  Councillors,  whose 
contributions  to  the  discussion  were  both  illuminating  and 
instructive. 

The  Joint  Industrial  Council  as  yet  is  in  the  throes  of 
organisation  ;  the  District  Councils  cannot  come  into  exist- 
ence until  the  districts  are  outlined  :  but  the  Workshop 
Committees  can,  and  should,  be  formed  without  delay  and 
got  into  working  order.  As  we  have  frequently  pointed 
out,  small  differences  and  difficulties,  if  tackled  at 
once  with  mutual  goodwill,  can  often  be  smoothed  away 
by  a  friendly  discussion,  whereas,  if  they  are  allowed  to 
fester  unchecked,  they  may  grow  into  serious  grievances 
and  eventually  involve  a  large  area  in  turmoil.  Apart 
from  this,  the  Committees  and  Councils  are  not  intended 
merely  to  settle  disputes,  but  to  anticipate  their  develop- 
ment and  to  institute  reforms  and  improvements  iu  working 
conditions  in  all  kinds  of  ways.  "  Human  si/mpathi/  " 
should  be  the  key-note  of  their  conduct,  and  harmonious 
co-operation  for  the  common  good  their  aim.  The  worker 
has  demonstrated  his  right  to  be  regarded  as  a  man  and  a 
brother,  a  right  which  in  the  past  has  too  often,  but  not 
always,  been  ignored ;  we  are  glad  that,  having  won  the 
greatest  war  in  history,  he  is  in  a  fair  way  to  share  in  the 
blessings  of  peace. 
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ELECTRICITY    SUPPLY    AT    SHANGHAI. 


In  view  of  the  development  of  electricity  supply  under- 
takings in  this  country  during  the  war  period,  a  review  of 
the  recent  activities  of  the  Shanghai  Municipal  Council's 
electricity  department,  for  which  we  are  indebted  to  Mr. 
T.  H.  U.  Aldridge,  M.I.E.E.,  &c..  engineer-in-chief  and 
manager,  may  be  of  interest. 

Early  in  1916,  contracts  were  placed  for  25,000  Kw.  of 
turbo- generator  plant  with  the  following  firms  : — One 
10,000-Kw.  turbo-generator  and  condensing  plant  to  the 
General  Electric  Co.,  of  New  York ;  one  10.0000-KW. 
turbo-generator  and  condensing  plant  to  Messrs.  Parsons 
and  Co.,  of  Newcastle-on-Tyne  ;  and  one  5,000-K\v.  set  to 
Messrs.  Fraser  &  Chalmers — Tickers.  The  G.E.C.  machine 
was  delivered  in  1917,  and  was  put  into  commission  in 
August  of  that  year.  The  Eraser  &  Chalmers  machine  only 
arrived  in  the  latter  part  of  1918,  and  was  put  into  com- 
mission in  January  of  this  year.  The  Parsons  machine  has 
not  yet  been  shipped  from  England.  When  this  particular 
machine  was  practically  completed  in  1917  the  Government 
commandeered  it,  as  it  was  required  for  the  SheflBeld 
Corporation  electricity  works.  Messrs.  Parsons  were  given 
a  licence  to  build  another  machine  for  Shanghai,  but  it  is 
interesting  to  note  that,  with  the  exception  of  the  rotor  of 
the  generator,  the  first  machine  has  never  been  delivered  to 
Sheffield.  It  is  hoped  that  the  second  machine  may  be 
shipped  from  Newcastle  this  year. 


ground,  were  supplied  by  the  British  Insulated  and  Helsby 
Cables,  Ltd.  These  cables  were  all  laid  and  completed 
during  1917. 

Two  motor-driven  circulating  water  pumps  of  20,000  gals, 
per  minute  capacity  each,  by  Messrs.  Mather  &  Piatt,  were 
provided. 

In  spite  of  the  war,  the  demands  for  electricity  have 
increased  very  satisfactorily  during  the  past  few  years,  and 
in  1917  it  became  necessary  to  consider  further  extensions. 
It  was  decided  to  call  for  tenders  for  a  15,000  or  20,000-KW, 
turbo-generator,  and  also  additional  22,000-volt  split 
conductor  cables,  pumping  plant,  and  22,000-volt  switch' 
gear.  For  the  purpose  of  obtaining  this  material,  Mr- 
Aldridge  went  to  the  United  States  in  the  autumn  of  1917 
and  issued  specifications  in  New  York  for  the  material 
required.  At  the  same  time  tenders  were  called  for  in 
England  for  a  15,fl00-KW.  turbo-generator,  and  tenders 
were  received  from  the  General  Electric  Co.,  of  New  York, 
and  the  Westinghouse  Electric  Export  Co.,  of  Pittsburg. 
The  British  tenders  were  for  a  15,000-KW.  set,  and 
the  American  tenders  for  an  18,000-kw.  set,  this  being 
their  nearest  standard  size  adapted  for  50-cycle  operation, 
the  usual  frequencies  in  the  States  being  60  and  25  cycles. 
The  British  tenders  were  lower  than  the  American,  but, 
unfortunately,  the  Ministry  of  Munitions  was  not  able  to 
give  any  guarantee  that  a  licence  would  be  issued  to  build 


Fig.  1. — Riverside  Power  Station,  Shanghai. 


At  the  same  time  that  these  turbines  were  ordered,  a  con- 
tract was  placed  with  Messrs.  Babcock  &  Wilcox  for  eight 
marine-type  water-tube  boilers,  each  having  an  evaporative 
capacity  of  40,000  to  50,000  lb.  of  water  per  hour.  Six  of 
these  are  fitted  with  B.  &  W.  chain-grate  stokers,  and  two 
of  them  with  the  Taylor  stoker  made  by  the  American 
Engineering  Co.  of  Philadelphia.  The  last  two  stokers 
have  only  just  recently  been  delivered,  and  are  now  being 
erected,  consequently  there  has  been  no  opportunity  of 
testing  them  against  the  chain-grate  stoker  with  the  coals 
which  are  locally  obtained  from  Japan  and  China.  The 
boiler  plant  was  all  delivered  in  1917,  with  the  exception 
of  some  of  the  pipework  which  was  lost  at  sea. 

The  steelwork  for  the  turbine  room  and  boiler  house, 
bunkers,  &c.,  was  supplied  by  the  United  States  Steel  Pro- 
ducts Corporation,  the  tender  being  £2,000  lower  than  any 
of  the  British  tenders. 

The  22,000-volt  switchgear  for  the  main  Riverside  Power 
Station,  and  for  the  Fearon  Road  sub-station  (this  is  the 
original  generating  station,  which  js  being  gradually  con- 
verted from  a  generating  station  to  a  main  sub-station  and 
distributing  centre),  and  also  6,600-voIt  switchgear  for  the 
Fearon  Road  station,  was  all  placed'  with  the  British 
Thomson- Houston  Co.,  Ltd.,  of  Rugby.  Four  trunk  cables, 
eaoh  five  miles  in  length,  consisting  of  22,000-volt,  split-con- 
ductor, lead-covered  and  armoured  cable  laid  direct  in  the 


the  machine,  nor  could  any  undertaking  be  given  as  regarded 
delivery.  As  it  was  becoming  increasingly  urgent  to  obtain 
additional  plant  for  Shanghai,  it  was  necessary  to  place  the 
order  in  America,  and  the  tender  of  the  General  Electric 
Co.  for  an  18,000-kw.  machine  with  its  most  efficient 
load  at  16,000  kw.,  and  with  a  capacity  of  continuous 
operation  at  20,000  KW.,  with  a  somewhat  higher  steam 
consumption,  was  "accepted.  The  guaranteed  steam  con- 
sumption of  this  machine  with  a  2&-in.  vacuum  is  as 
follows:— 10-95  lb.,  13,500  K\v.  ;  10-95  lb.,  16,000  KW.  ; 
11-1  lb.,  18,000  KW.  ;   11-35  lb.,  30,000  KW. 

A  contract  was  also  placed  with  the  Worthington  Pump 
and  Machinery  Corporation  for  an  electrically-driven  vertical 
centrifugal  pump  to  provide  the  circulating  water  for  the 
big  turbine.  This  motor  is  constructed  for  operating  at  the 
power  house  generating  pressure  of  6,600  volts. 

For  the  equipment  of  a  large  sub-station  designed  for 
handling  a  25,000-KW.  load  in  a  growing  industrial  district 
the  General  Electric  Co.  received  the  contract  for  22,000-volt 
switchgear.  A  6,500-K.v.a.  synchronous  condenser  was 
also  ordered  from  the  same  firm,  the  function  of  this 
machine  being  to  raise  the  power  factor  at  this  large  sub- 
station, which  is  situated  about  10  miles  from  the  Riverside 
power  station.  The  load  in  the  district  served  from  this 
sub-station  is  almost  entirely  industrial,  the  bulk  of  the 
supply  being  given  to  cotton-spinning  and  weaving  mills, 
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flour  mills,  and  oil  mills  ;  in  addition,  power  is  supplied  for 
various  other  purposes,  amongst  which  is  a  jute  mill,  and 
also  an  incandescent  electric  lamp  farfnry  owned  and  operated 
by  the  General  Electric  Co.,  of  New  York.  It  is  to  be  noted 
that  the  last  two  enterprises  inausurate  new  industries 
upon  a  commercial  scale  in  Shanghai.  To  connect  the 
Fearon  Road  sub-station  with  the  25.0u0-kw.  sub-station 
just  referred  to,  two  trunk  cables,  each  approximately  five 
miles  in  length,  consisting  of  22,000-volt,  split-conductor, 
lead-covered  and  armoured  cable,  were  also  ordered  from  the 
General  Electric  Co.,  British  manufacturers  not  being  in  a 
position  to  supply  this  cable  owing  to  Government 
restrictions. 

For  the  Fearon  Road  station,  from  which  at  the  present 
time  the  Shanghai  Tramway  (^o.  is  supplied  with  direct 


Fig.  2. — KivBBSiDE  Statiok  Pump  House,  Shaxohai. 

current  by  Belliss-Peebles  steam-driven  generators,  a  motor- 
generator-synchronous-condenser  set  has  been  supplied  by 
the  Westinghouse  Electric  Co.  This  machine  is  designed 
to  give  an  output  of  600  kw.  d.c.  for  traction  purposes, 
whilst  the  synchronous  condenser  is  rated  at  3,250  k.v.a., 
its  purpse  being  to  improve  the  power  factor  on  the  system 
between  the  main  power  station  at  Riverside  and  Fearon 
Road. 

When  Mr.  Aldridge  returned  from  the  States  he  found 
that,  owing  to  the  uncertainty  of  getting  the  Parsons 
machine  and,  moreover,  to  the  absolute  unreliability  of  the 
A.E.G.  turbc-alternators(two  2,000-KW.and  two  5,000-KW.), 
9,000  Kw.  of  which  has  been  out  of  commission  since  last 
autumn  owing  to  very  serious  breakdowns  in  the  generator 
end,  it  was  necessary  that  in  order  to  safeguard  the  under- 
taking by  the  provision  of  a  sufficiency  of  plant  a 
second  18,000-iov.  machine  should  be  ordered.  The 
reasons  given  for  placing  an  exact  duplicate  machine  with 
the  General  Electric  Co.  are  referred  to  later:  although 
both  the  Electricity  Committee  and  the  engineer-in-chief 
would  naturally  have  preferred  a  British  machine,  the  un- 
certainties were  such  that  it  was  decided  that  the  best 
interests  of  the  undertaking  would  be  served  by  having  a 
duplicate  G.E.C.  set.  A  strong  factor  influencing  the 
recommendation  of  this  second  machine  was  that  the  General 
Electric  Co.  was  in  a  position  to  give  quick  delivery,  and, 
furthermore,  as  the  machine  would  be  a  duplicate  of  the  first 
one,  the  original  drawings  were  applicable  ;  consequently, 
all  the  foundation  work  is  being  carried  out  from  these 
drawings,  and  a  considerable  saving  of  time  thereby  effected. 
If  tenders  had  been  called  for  in  England  it  would  have 
been  several  months  before  drawings  could  have  been 
obtained,  and  valuable  time  would  have  been  lost. 

These  explanations  are  put  forward  because  it  may  appear 
strange  that  a  British  engineer  responsible  for  an  under- 
taking of  this  size  should  favour  American  machinery,  but 
it  should  be  borne  in  mind  that  it  was  practically 
impossible  to  get  this  plant  with  any  degree  of  certainty  in 
England,  whereas  the  Americans  have  been  able  to  fulfil 
their  contracts  within  very  reasonable  time.  Moreover,  the 
conditions  at  Shanghai  were  such  that  in  order  to  meet  the 
growing  demands  for  electricity  it  was  very  necessary  to 
obtain  plant  with  the  utmost  dispatch.  Owing  to  the 
aeriouR  breaJsdowne  of  the  German  macMnery  on  \>arions 
cccfleions  the  undertaking  -was  very  seriously  handicapped  in 


the  winter  of  1917,  and  not  only  was  it  run  without  any 
spare  plant,  but  for  several  weeks  it  had  to  curtail  the  supply 
to  industrial  users  between  the  hours  of  4  p.m.  and  10  p.m. 
daily.  The  scale  of  fuixlicr  extensions  outlined  bel<nv  may 
appear  at  first  sight  somewhat  extravagant,  but  in  this 
connection  it  should  be  pointed  out  that  14.000  KW.  of 
A.E.G.  plant  is  to  be  scrapped,  and  also  the  Fearon  Road 
station  containing  about  .'),000  KW.  of  steam  plant  is 
scheduled  to  be  closed  down  in  favour  of  the  more  efficient 
turbine  plant  at  the  Riverside  Power  Station  ;  thus  it  will  be 
seen  that  whilst  two  large  units  are  being  installed,  at  the 
same  time  about  19,000  kw.  of  less  efficient  plant  is  being 
removed. 

Turning  to  the  financial  results  of  the  year  1918,  the 
return  on  capital  outlay  was  7*03  per  cent.,  as  against 
0  42  per  cent,  in  1917.  This  was  partly  due  to  the  heavy 
capital  expenditure  on  new  plant  which  at  the  time  was 
non-productive,  but  principally  to  the  enormous  increase  in 
the  price  of  coal,  which  rose  from  1 9 1 7  to  1 9 1 8  by  about 
80  per  cent.,  and  the  price  paid  for  coal  during  1918  was 
about  170  per  cent,  above  that  paid  in  1916  :  in  spite  of 
this,  howe\er,  the  price  of  energy  for  light  and  power  was 
only  raised  about  40  per  cent. 

The  future  of  Shanghai  depends  on  industrial  develop- 
ment, which,  in  turn,  is  dependent  on  electric  power  supply. 
China  cannot  expect  much  development  of  water  power  for 
the  production  of  electric  power :  she  is  dependent  upon  coal 
for  her  industries,  and  is  content  to  import  it,  although,  as 
the  following  figures  show,  she  is  one  of  the  three  countries 
most  richly  endowed  with  coal  resources  : — 

Short  tons. 
United  States,  including  Alaska  ...     4,231,,S52,000,000 

Canada  1.360,535.000,000 

China  1.097.436,000,000 

Germany       466.665,000,000 

Great  Britain  and  Ireland,  ice.     ...        208,922,000,000 

When  one  pauses  to  consider  the  coal  wealth  of  China, 
the  cheap  labour,  the  wonderful  facilities  afforded  by  the 
waterways,  and  to  a  lesser,  but  improving,  degree  by 
railways  for  transportation,  a  feeling,  not  so  much  of  pity 
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as  disgust,  comes  over  one  at  the  thought  of  all  this  valuable 
coal  lying  buried  for  want  of  initiative  to  work  it.  The 
coal  question  is  of  vital  importance  to  the  electricity 
department,  as  it  is  also  to  those  industries  dependent  on 
it  for  cheap  electric  power.  The  price  paid  by  the  depart- 
jnent  has  risen  since  1914  from  Tls.  5'70  per  ton  to 
Tls.  16-SO  last  year. 

China  has  a  very  long  way  to  go  before  she  can  begin  to 
approach  the  commercial  and  industrial  activities  of 
European  countries,  but  she  possesses  two  of  the  principal 
minerals — coal  and  iron — with  which  to  build  up  her  State. 
Whether  foreign  capital  would  be  necessary  for  developmeBt; 
upon  a  scale  commensurate  with  the   position  whion  her 
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buried  wealth  should  enable  her  to  attain,  is  outside  the 
province  of  this  report,  but  that  she  will  need  foreign 
assistance— nay,  supervision— in  such  development  is 
patent  to  all  ;  such  assistance,  however,  need  not  and 
should  not  mean  foreign  domination,  but  rather  mutual 
co-operation  in  the  fullest  seflse  of  the  words.  If. 
as      indications     certainly     suggest.      Shanghai      is      to 


-  Fis.  4.— 10,000-KW.  G.E.C.  (N.Y.)  Turbo-Generator 


become  increasingly  important  as  a  manufacturing  centre. 
it  must  have  cheap  electric  power,  and  it  cannot  have  that 
without  cheap  coal.     Last  year  a  suggestion  was  made  in 
the  local  Press  that  the  Municipal  Council  should  purchase 
mining  rights  and  operate  the   coal   mine   acquired  as  a 
municipal  co-operative  business  to  meet  the  requirements 
of  Shanghai.      It  may  be  doubted  whtther  this  form  of 
municipal  socialism  is  the  best  solution 
of  the  coal  problem.     The  suggestion 
is  offered  that  a  local  company  formed 
by  both  foreign  and  Chinese  residents, 
both  having  representation  on  the  board, 
would  be  best  fitted  to  undertake  the 
supply    of    coal    to    Shanghai.      The 
scheme,  to  be  a  success,  should  be  or- 
ganised on  a  co-operative  basis,  and  it 
is  suggested  that  part  of  the   capital 
should  be  found  by  large  users  of  coal 
who  would  have  a  direct  interest  in  the 
efficient  operation  of  the  mine  to  the 
extent  of  securing  a  sufficient  supply  of 
cheap  coal  for  Shanghai.     Tbe  question 
requires  a   good   deal  of   serious  con- 
sideration, but  once  the  initial   diffi- 
culties were  overcome  the  prospects  of 
successful  enterprise  might  be  regarded 
as  assured.     It  is  rumoured  that  within 
five  or  six  years  .lapan  will  not  be  able 
to  export  much  of  her  own  coal.     Per- 
haps, also,  the  chance  that  China  will 
open  up  her  coal   fields   on  scientific 
and  commercial  lines  within  a  reason- 
able time  is  too  optimistic.     The  more 
pressing  does  it  therefore  become  for 
Shanghai  to  take  the  matter  in  hand 
itself.     The  proposal  outlined  is  offered  in  all   seriousness 
by  the  engineer- in-chief  in  his  annual  report,  because  he 
believes  that  unless  steps  are  soon  taken  to  ensure  a  con- 
tinuous supply  of  cheap  coal,  Shanghai  may  be  compelled 
to  pay  exorbitant  prices  for  this  all-important  commodity, 
which  will  seriously  react  upon  its  commercial  future  in 
the  Far  East. 

Since  the  Armistice  there  have  been  signs  of  renewed 


activities,  which  clearly  show  that  an  era  of  industrial  ex- 
pansion may  be  confidently  looked  for  in  the  next  year  or 
two  The  textile  trade  is,  so  far,  the  largest  user  of  electric 
power,  after  which  comes  flour  milling.  It  is  significant  that 
practically  all  the  new  mills  aud  factories  which  have  been 
established  during  the  past  five  years  operate  by  electnc 
power  purchased  from  the  electricity  department  rather 
^  than  from  individual  steam-power  plant 

of  their  own.  In  the  older  mills,  which 
are  driven  by  steam  power,  the  con- 
version from  steam  to  electricity  is 
gradually,  but  surely,  taking  place. 

In  former  reports  the  various  uses 
to  which  electric  power  is  put  in 
Shanghai  have  been  written  about. 
Suggestions  are  now  offered  to  indicate 
further  uses  to  which  it  may  be  applied 
in  Shanghai  on  lines  following  its 
application  in  Europe  and  America 
since  the  outbreak  of  war  called  for 
the  greatest  production  efforts. 

Shanghai,  with  cheap  electric  power, 
may  yet  develop  into  a  steel-producing 
centre.  The  city  is  better  equipped 
and  organised  for  manufacturing  pro- 
cesses than  any  other  city  in  China. 
Generally  speakirg,  it  is  true  that  the 
prosperity  of  a  city  depends  not  only 
upon  the  magnitude  of  any  one  par- 
ticular industry,  but  upon  the  diversity 
of  industries,  and  on  the  recognition 
of  this  axiom  and  its  practical  ap- 
plication the  future  of  Shanghai,  as 
the  first  city  of  China,  to  no  small 
extent  depends. 

With  regard  to  building  and 
structural  work  designed  to  this 
department';,  requirements  by  the  Public  Works  Depart- 
ment, and  executed  under  its"  supervision,  it  is  commonly 
believed  that  the  electricity  undertaking  being  municipally 
owned,  services  of  the  nature  referred  to  are  rendered  free 
by  the  Public  Works  Department ;  but  this  is  a  mis- 
conception. Tpon  all  constructional  work,  whether  under- 
taken by  Public  Works  Department  labour  or  by  contract, 


Fig    5— BT.H.   Remote-Control   Generator   Switch   and 

INSTRDMENT    PANELS   AND   22,000- VOLT   TRUNK  FEEDERS. 

a  fee  of  7  per  cent,  is  paid  on'  the  cost  of  the  work  to  the 
Public  Works  Department  by  the  electricity  department. 
This  explanation  is  made  becaupe  there  sMll  persists  an 
idea  that  the  electricity  undertaking,  being  a  municipal 
concern,  enjoys  certain  advantages,  which  it  would  not 
possess  if  it  were  a  public  company. 

Further  extensions  to  the  Riverside  power  station  have 
been  sanctioned,  and  will  be  referred  to  in  our  next  issue. 
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{Continued  from 

Bradford's  views,  as  voiced  by  Mr.  T.  Roles,  city  electrical 
engineer,  are  similar  to  those  of  other  municipalities  : 
the  Bill  is  welcomed  as  making  for  the  good  of  the 
nation,  but  the  terras  of  purchase  are  not  acceptable, 
and  as  the  Minisify  of  Ways  and  Communications  will 
only  use  20  per  cent,  of  the  output,  it  should  not 
be  entrusted  with  the  powers  of  the  Bill.  An  im- 
portant point  is  raised  by  Mr.  Roles — namely,  that  if  the 
mains  are  extended  to  unprofitable  areas,  such  extensions 
should  be  made  at  the  cost  of  the  nation,  and  not  charged 
on  existing  industries. 

At  Birmingham,  the  chairman  of  the  Electricity  Supply 
Committee,  in  submitting  the  annual  report  of  the  under- 
taking, said  that  the  Committee  generally  approved  of  the 
Bill,  but  objected  to  the  "  standard  price.''  He  made  the 
assumption  that  Birmingham  would  become  the  centre  of  a 
District  w.th  a  radius  of  2O  miles,  and  we  notice  that  at 
other  industrial  centres  the  same  idea  hijs  found  expression  ; 
but  here,  we  think,  a  grave  error  is  made.  The  Districts 
will  have  to  be  far  larger  than  that. 

In  the  disjussion  in  the  House  of  Commons  on  the  second 
reading  of  the  Bill,  Sir  A.  Williamson,  chairman  of  the 
Board  of  Trade  Committee,  on  whose  report  the  Bill  was 
drafted,  pointed  out  that  it  was  essential  that  the  Boards 
should  be  small  and  the  Districts  large,  and  suggested  that 
the  whole  of  Lancashire,  for  instance,  should  be  one  Dis- 
trict. To  confine  the  Districts  to  20-mile  radii  round  big 
centres  would  be  a  fatal  mistake. 

At  Stoke-on-Trent  the  Electricity  Supply  Committee 
recommended  the  Council  to  urge  the  Government  to  make 
the  area  within  a  10-mile  radius  of  Stoke  Town  Hall  the 
District  for  North  Staffordshire  I 

The  feeling  of  the  Provincial  Companies  was  expressed  by 
Mr.  H.  B.  Renwick  at  the  annual  meeting  of  the  General 
Committee  ;  he  took  the  same  line  as  Mr.  Braithwaite  and 
Mr.  Tuckett  with  regard  to  the  breach  of  faith  in  changing 
the  terms  of  purchase,  and  pointed  out  that  if  the  companies 
were  supplied  with  energy  in  bulk,  and  at  the  same  time 
their  prices  were  controlled  by  the  Electricity  Commissioners, 
they  would  be  "  tied  at  both  ends."  It  is  clear  from  his 
speech  that  the  purchase  terms,  and  certain  other  details, 
will  be  strenuously  opposed  by  the  companies.  At  the  same 
meeting  Mr.  George  Balfour,  M.P.,  dealt  with  the  subject 
on  the  basis  of  the  public  welfare  ;  he  held  that  the  appoint- 
ment of  Commissioners  was  a  sound  policy,  but  that  the 
District  Board  part  of  the  scheme  was  contrary  to  the  public 
interest,  and  should  be  opposed  by  the  whole  industry. 

The  Provincial  Electric  Supply  Committee  of  the  United 
Kingdom,  representing  122  companies,  has  issued  a  memo- 
randum to  Members  of  the  House  of  Commons,  in  which 
the  Bill  in  its  present  form  is  declared  to  be  not  in  the 
public  interest ;  the  proposed  machinery  of  the  District 
Boards  is  considered  cumbersome,  ineffective  and  expensive, 
and  it  is  urged  that  the  appointment  of  Electricity  Com- 
missioners alone  would  suffice  to  ensure  a  cheap  and 
abundant  supply  of  electricity.  The  proposed  terms  of 
compulsory  purchase  are  described  as  inequitable  and  as 
constituting  a  Ijreach  of  the  Parliamentary  bargain  upon 
which  the  industry  has  been  built  up— a  contention  already 
advanced  by  metropolitan  company  representatives. 

In  Dublin  the  city  electrical  engineer,  Mr.  L.  J.  Kettle, 
has  taken  up  an  attitude  of  determined  opposition  to  the 
inclusion  of  Ireland  in  the  scheme.  He  points  out,  in  a 
letter  to  the  Corporation,  that  the  investigation  on  which 
the  Bill  was  based  was  confined  to  Great  Britain,  and  that 
the  conditions  in  Ireland,  where  there  are  no  compact 
industrial  areas,  blast  furnaces,  or  coke  ovens,  and  very  few 
power  stations,  are  totally  different.  No  advantage  could 
be  gained  by  dividing  the  country  into  areas  under  District 
Boards  and  controlling  the  supply  indus-try  from  London, 
and  if  in  the  future  a  reorganisation  of  the  industry  is 
necessary,  it  will  be  far  better  done  by  an  Irish  authority. 
The  Corporation  decided  to  circulate  the  letter  and  hold  a 
special  meeting  to  consider  the  question. 
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BaADroRD. 

The  Bradl'ord  Coiiwration  Electricity  Committee  welcomes 
the  reform  proposed  by  the  iiloctncity  Supply  Bill.  At  the 
same  time  certam  ajiiouUmoius  are  sugtjested  by  the  com- 
mittee. A  sjiecial  advisory  sub-committee  went  very  ciu'ct'uily 
through  the  Bill,  and  Mr  itoles  received  a  lepiesentative  oJf 
the  )torkahire  Observer,  and  indicated  to  him  the  attitude 
of  the  committee. 

"  We  regard  the  Bill  generally  with  fuvoui',"  he  said,  "  aa 
it  13  quite  realised  by  the  Klectncity  Committee  that  thei'o 
should  be  greater  co-otx'ialion  between  the  supply  authorities. 
'Ihe  committee  is  doubtful  whether  any  district  board  under 
the  new  Biii  will  be  able,  for  some  time  to  come  at  any  rate, 
to  give  a  cheaper  supply  in  Bradtord  than  has  been  provided 
by  the  Bradtord  Corporation.''  The  Klectricity  Commis- 
sioners are  given  very  wide  powers,  and  this  should  be  all  to 
the  good  provided  that,  aa  it  is  hoped,  the  right  men  axe 
appointed  to  the  positions.  The  i^ectricity  Commissionera 
should  be  experts  ou  the  subject  oi  electricity  supply,  and 
therelore  we  look  to  them  to  irame  such  regulations  as  will 
intertei'e  with  the  industry  as  httle  as  possible.  "  We  tliink 
there  should  be  a  clause  making  it  clear  that  if  it  is  neces- 
saiy  to  extend  the  mams  at  a  laxge  capital  expendittu'e  to 
thinly  populated  areas  for  agricultural  and  other  purposes 
these  extensions  should  be  made  at  the  national  expense, 
and  not  be  a  charge  on  existing  industries." 

Mr.  H.  B.  Eenwick's  Views. 

Presiding  at  the  second  annual  general  meeting  of  the 
Committee  of  the  Provincial  Klectric  Supply  Committee  of 
the  United  Ivmgdom,  on  May  '^iith,  Mr.  Ken  wick  said  :  — 

The  Bill  atlects  the  lortuuea  of  the  companies  vitally.  In 
the  hrst  place  it  violates  the  Parliamentary  bargain  entei'ed 
into  imder  the  Electric  Lighting  Act,  ibUti,  and  the  Bill,  aa 
drafted,  contains  clauses  wnioh  constitute  a  distinct  breach 
of  faith,  particularly  in  respect  of  the  terms  of  purchase  and 
the  period  of  the  tenure  or  concession. 

The  terms  of  purchase  of  the  geneiating  stations  aore  not 
the  sajue  as  those  in  the  Act  of  IHUS,  on  the  strength  of 
which  so  much  money  has  been  raised.  It  was  on  the 
strength  of  that  Parliamentary  bargain  that  the  pubhc  in- 
vested its  savings,  and  it  was  on  the  strength  of  that  bargam, 
too,  that  we  pioneers  persevered  in  the  face  of  the  greatest 
difficulties  and  tremendous  obstacles  m  developing  the  in- 
dustry to  its  present  state  of  efficiency.  In  any  case,  the 
teims  of  purchase  should  be  not  less  favomable  than  those 
of  1888,  and  if  we  are  to  accept  the  conditions  set  out  in 
the  Bill  they  should  certainly  be  a  good  deal  better  than  the 
1688  terms. 

Again,  when  our  stations  are  taken  over  we  have  to  take 
hulk-  supply  from  the  body  set  up  under  the  Bill.  The  ques- 
tion is  what  price  are  we  to  pay  for  that  bulk  supply?  The 
wording  of  the  clause  dealing  with  the  matter  is  not  satis- 
factory in  its  present  form  and  must  be  amended.  Further, 
the  Electricity  Commissioners  take  power  to  regulate  the 
rates  we  are  to  charge  our  consmuers.  We  are  thus  tied  at 
both  ends.  We  must  have  a  proper  margin  in  order  to  carry 
on  our  business  successfully,  and  this  is  essential,  not  only 
in  the  interests  of  our  shareholders,  but  also  in  the  interests 
of  the  public. 

Then,  again,  there  is  the  question  of  the  ultimate  purchase 
of  the  remaining  i)art  of  our  undertakings,  over  which  it 
is  proposed  that  we  should  give  a  standing  option  of  purchase, 
and  meanwhile  we  are  to  submit — most  unfairly,  I  suggestr-;- 
to  competition  in  our  areas  from  the  District  Boards.  It  ia 
true  that  the  competition  in  question  is  subject  to  certain 
limits  and  conditions,  but  in  any  case  the  principle  is  a  vicious 
one. 

On  all  these  points  and  on  others  we  .shall  press  for  amend- 
ments. We  are  not  averse  to  progressive  change.  On  the 
contrary  we  welcome  it.  but  it  must  be  on  equitable  lines, 
and  proi>er  regard  must  be  had  to  the  fact  that  we  have  been 
the  pioneers  in  an  industry  which  to-day  is  admitted  to  be 
a  key  industry.  We  shall  demand  full,  fair,  and  equitable 
compensation  for  any  sacrifices  we  are  called  upon  to  make 
under  this  Bill,  which  we  are  assured  is  not  intended  to 
impose  any  hardship  upon  the  existing  undertakers. 

Whatever  ground  there  inay  be  for  nationali.^ation  of 
railways,  there  is  no  ground  whatever  for  nationalisation  of 
electric  supply,  but  while  we  object  to  nationalisation  of  our 
industry,  we  raise  no  objection  to  official  control,  so  long  a« 
that  control  is  on  proper  lines  for  the  purposes  of  regulating, 
ro-ordinating,  and  reorganising  the  electric  supply  industry. 

We  are  closely  in  touch  with  the  other  associations  in  the 
industry  so  as  to  work  together  in  all  matters  we  have  in 
vjiiiraon.  for  we  realise  that  in  this  matter  a  united  front 
is  essential  to  success. 

Mr.  George  Balfouk's  Views. 

At  the  same  meeting,   Mr.   George  Balfour,  M.P.,   said  :  — 

I  would  press  on  you  all  to  keep  in  view,  first  of  all,  sound 

public  policy.    If  you  do  that  you  will  not  go  far  wrong  so 

far  as  the  protection  of  the  industry  is  concerned.    Therefore, 

I  would  ask  you  to  &ist  come  to  a  definite  conclusion  on  the 


Vol.  84.    No.  2,170,  June  27,  1919.]         THE      ELECTRICAL     EEVIEW. 


751 


question:  "la  the  Bill  right  or  wrong  -for  the  public  at 
large?  "  and  having  come  to  a.  conclusion,  start  your  attack 
from  thait  point  of  view.  Personally,  I  am  convinced  that 
the  Bill  is  directly  in  opposition  to  the  public  interests,  and 
the  two  main  provisions  of  the  Bill  must  be  looked  at  from 
totally  different  standpoints.  So  far  as  Electricity  Commis- 
sioners are  concerned  it  is,  broadly  speaking,  quite  sound, 
and  in  the  interests  of  the  people,  provided  tlie  Bill  is  suitably 
amended.  So  far  as  the  District  Boards,  that  is  the  distribut- 
ing part,  are  concerned,  I  think  we  are  all  agreed  that  it  is 
inequitable.  I  think  tlie  line  we  should  adopt,  if  you  agree 
with  that  view,  should  be  to  state  in  plain  language  first  of 
aD  that  the  BUI. is  wrong,  and  then  if  you  have  any  observa- 
tions as  to  how  it  should  be  amended,  make  that  the  secon- 
daiw  item,  but  make  quite  clear,  if  your  view  is  in  harmony 
with  mine,  that  you  are  absolutely  opposed  to  District  Boards 
as  set  out  in  the  Bill.  I  suggest  that  you  should  press  the 
view  that  I  pressed  in  the  House  of  Commons,  that  the 
Blecti'icity  Commissioners  can  very  readily  bring  in  the  Dis- 
trict Boards  once  they,  the  Commissioners  themselves,  are 
organised  and  the  machinei'y  set  up  by  them  is  working 
smoothly.  It  cannot  be  done  quickly,  and  the  Commissioners 
will  have  ample  work  to  occupy  their  attention  for  twelve 
months. 

The  Provincial  Electric  Supply  Committee. 

The  avowed  object  of  the  Bill  is.  to  ensure  a  cheap  and 
abundant  supply  of  electricity.  In  ih9  opinion  of  the  Pro- 
vincial Electric  Supply  Committee  this  object  will  not  be 
attained  by  the  Bill  in  its  present  form. 

The  machinery  of  control  is  far  too  cumbersome  to  operate 
efficiently.  Delay  and  confusion  are  certain  to  result,  when 
every  electrical  development  over  a  wide  area  has  to  be  con- 
sidered and  approved  by  a  heterogeneous  body  of  unwieldy 
dimensions.  Members  of  District  Electricity  Boards  are  to 
be  paid  for  their  services;  and  the  Boards  are  to  be  em- 
powered to  employ  secretaries,  engineers  and  other  officials. 
The  cost  of  these  additional  services,  which  are  supplementary 
to  the  functions  of  the  Electricity  Commissioners  and  of  the 
staff  of  existing  individual  undertakings,  must  eventually  be 
borne  by  the  consumer  of  electricity,  thus  leading  to  in- 
creased rates  for  supply.  For  these  reasons  alone  the  Pro- 
vincial Electric  Supply  Committee  holds  that  the  District 
Electricity  Boards  will  not  tend  towards  a  cheap  and  abun- 
dant supply  of  electricity.  Further,  the  District  Boards 
must  inevitably  lead  to  excessive  organisation  and  in  the 
opinion  of  the  Provincial  Electric  Supply  Committee  are  un- 
workable for  the  purpose  of  carrying  on  a  commercial  under- 
taking. 

The  apiwintment  of  Electricity  Commissioners  is  consi- 
dered by  the  Provincial  Electric  Supply  Committee  to  be.  by 
itself,  sufficient  to  guarajjtee  the  purposes  of  the  Bill,  pro- 
vided (1)  that  the  Commis.sioners  are  chosen  for  their  long 
and  wide  commercial  experience  and  bu.sineps  standing,  and/ 
or  for  their  knowledge  of  the  electric  supply  industry,  and 
(2)  that  they  are  granted  power  to  remove  the  present 
obstacles  to  the  extension  and  cheapening  of  the  supply  of 
electricity  and  to  authorise  the  co-ordination  and  reorganisa- 
tion of  supply  whenever  necessary.  The  Commissioners 
should  give  full  time  and  hold  permanent  apiwintments. 

The  Bill  should  not  go  beyond  the  appointment  of  expert 
Electricity  Comiuissioners  who  would  be  free,  under  the 
Board  of  Trade  or  the  Ministry  of  Ways  and  Communication.s 
to  deal  equitably  with  electricity  supply  in  the  various  dis- 
tricts as  fhey  consider  best  in  the  public  interest. 

For  the  co-ordination  and  unification  of  electric  supply  it 
may  be  necessary  for  th§  Commissioners  to  arrange  for  the 
compulsory  purchase  of  generating  stations  owned  by  autho- 
rised undertakers.  T'nder  the  Electric  Lighting  .\ct.  1888._ 
a  definite  tenure  was  guaranteed  in  re.'^pect  of  the  whole  of 
the  undertaking,  and  at  the  expiration  of  the  concession  the 
undertaking  as  a  whole  was  purchasable  at  the  "  then  value." 
If  a  portion  only  was  purchased  allowance  for  severance  was 
provided  for. 

The  "  standard  price  "  or  terms  of  compulsory  purchase  of 
generating  stations  proposed  under  the  Bill  are  the  costs  of 
construction  less  depreciation.  No  provision  is  made  for 
severance  under  the  Bill,  although  a  portion  only  of  the 
undertaking  may  be  purchased,  nor  is  any  allowance  pro- 
vided for  loss  suffered  through  the  premature  purchase  of  a 
partially  developed  undertaking,  where  the  capital  expended 
has  not  had  sufficient  time  to  become  remunerative. 

The  Provincial  Electric  Supply  Committee  regards  the  terma 
of  purchase  as  set  forth  in  the  Bill  as  a  violation  of  the  Parlia- 
mentary bargain  upon  the  strength  of  which  so  many  millions 
of  capital  have  been  invested  by  the  public  in  electricity 
Rupply  undertakings.  The  new  terms  of  compulsory  pur- 
chase under  the  Bill  should  be,  at  least,  not  less  favourable 
than  those  laid  down  in  the  Act  of  1888,  plus  reasonable  com- 
pensati(]n  for  anticipating  the  date  of  purchase. 

Irish  Coxditiovs. 

Mr-.,r.  .1.  KKTTr,E,  cit.v  electrical  engineer.  Dublin,  holds  that 
the  Bill  should  not  be  appUed  to  Ireland,  as  it  is  not  at 
all  applicable  or  desirable.  The  conditions  arc  essentially 
different  in  Great  Britain  and  in  Ireland. 

"The  main  reasons  I  would  advance."  said  Mr.  Kettle  to 
a  Frerman  representative,  "  for  the  non-applicability  of  the 
Bill  t«  Ireland  are  :  (1)  The  working  conditions  are  essentially 
different.    Ireland  has  no  densely  populated  industrial  areiia 


supplied  with  electricity  in  scraps  from  a  heterogenous  collec- 
tion of  works,  she  has  no  blast  fui-naces,  no  coke  ovens,  and 
consequently  no  waste  gases.  What  wUl  suit  Great  Britain  wiU 
not  necessarilv  suit  Ireland.  The  whole  scheme  will  naturally 
be  run  in  the  interests  of  Great  Britain.  (2)  Running  and 
administering  Irish  electricity  supply  from  London  cannot 
benefit  Irish  interests.  Her  interests  will  be  inevitably  over- 
looked and  neglected.  This  work  should  be  done  in  Ireland 
by  Irishmen,  who  not  only  know  the  conditions  and  know 
what  they  are  doing,  but  who  have  a  direct  interest  in  de- 
veloping Irish  industries.  English  interests  lie  in -the  oppo- 
site direction.  (3)  The  report  upon  which  the  Bill  was  based 
refers  to  Great  Britain  only,  not  to  Ireland.  Ireland  is 
dragged  in  as  an  afterthought.  (4)  Centralisation  cannot  be 
carried  out  to  any  profitable  extent — there  is  practically 
nothing  to  centraUse.  (5)  The  effect  of  the  Bill  will  be  not 
to  reduce  but  to  increase  the  cost  of  electricity". 

"  Standardisation,  the  devetopment  of  Irish  water  power, 
the  exploitation  of  the  Irish  peat  bogs,  the  provision  in  time 
of  a  national  supply  of  cheap  power,  the  consequent  encour- 
agement and  development  of  Irish  industries,  are  all  desirable 
and  very  desirable  objectives,  but  they  aie  not  going  to  he 
achieved  by  a  board  in  London.  They  can  be  and  will  be 
achieved  only  by  an  Irish  authority  to  whom  Irish  interests 
W'ill  be  paramount." 

The  electricity  nationalisation  scheme  has  created  a  great 
deal  of  interest  in  Irish  industrial  circles,  especially  in  and 
around  Dublin,  but  fears  are  expressed  that  it  may  not 
materialise  in  relation  to  reconstruction  in  that  country.  Mr. 
'  John  O'Neill,  chairman  of  the  All-Ireland  Munitions  Com- 
mittee, told  an  interviewer  that  he  shared  these  fears,  which 
were  based  on  the  Government's  general  attitude  towards 
questions  of  Irish  development.  If  the  propcsals  were  carried 
out.  however,  and  electrical  generating  plant  centralised  in 
each  big  district— as  in  Dublin  and  its  suburbs— it  should  en- 
able electricity  to  be  .supplied  very  much  cheaper  than  at 
present,  and  it  would  also  effect  most  valuable  and  important 
economies. 

A  prominent  Dublin  electrical  engineer  said  at  present  the 
percentage  of  electrical  power  used  per  manual  worker  in 
Ireland  was  less  than  that  in  any  other  country— except, 
perhaps,  some  of  the  out-of-the-way  colonies.  It  was  absurd 
that  in  Dublin  there  should  be  seven  generating  stations, 
and  more  absurd  still  that  the  Dublin  Tramways  Co.,  which 
was  in  a  position  to  provide  cheaper  power  than  any  of  the 
other  stations,  should  he  prevented  by  legislation  from 
doing  so. 

Mr.  G\  F.  Pilditch.  electrical  engineer  to  the  Eathmmes 
Urban  District  Council,  said  that  if  the  idea  was  to  merely 
take  over  the  control  of  the  small  stations  it  would  not 
help  matters  much,  but  he  understood  the  idea  was  to 
allow  existing  small  stations  to  can-y  on  as  distributing  sta- 
tions, and  that,  would  be  a  great  saving,  and  it  would  also 
mean  that  no  new  small  generating  plants  would* be  allowed. 

ilr.  S.  L.  Price,  re.sident  engineer.  Pembroke  (Co.  Dublin) 
Urban  District  Council,  observed  that  the  Irish  electrical 
engmeering  representatives  on  the  Connniftee  dealing  with 
the  matter  were  opposed  to  putting  the  whole  of  the  scheme 
under  the  control  of  the  Minister  of  Ways  and  Communica- 
tions, and  advocated  that  it  should  be  worked  under  the 
Board   of  Trade. 

In  the  opinion  of  Mr.  F.  .T.  Allan,  secretary.  Dubhn  Cor- 
poration Electricity  Connnittce,  Government  cr.ntrnl  never 
worked  .satisfactorily,  and  he  objected  Ui  ih.'  i '.  n  iMU'atinu 
being  robbed  of  the  fruits  of  its  enterIlli^^■  ilim.i-b  the, 
lean  vears,  and  of  the  prospects  of  substantial  imitits.  hi 
Dublin,  he  said,  thei-e  were  over  700  small  power  cunsumer.s— 
all  of  them  working  some  little  industry.  (These  enterprise.^ 
had  to  be  nm-sed  to  a  certain  extent,  and  it  was  only  munici- 
palities with  a  patriotic  motive  towards  industrial  work  that 
could  do  that. 

Mr.  L.  Sherlock,  chairman  of  the  Dublin  Electricity  Com- 
mittee, said  thete  was,  and  should  be,  strong  objection  to  hav- 
ing Irish  generatmg  stations  controlled  by  an  English  Board, 
but  i±  popular  prejudice,  on  that  matter  could  be  overcome 
it  would  undoubtedly  be  for  the  general  benefit  to  have 
for  Dublin  and  the  district  around  it  one  large  generating 
.station,  which  would  produce  electricity  not  only  for  in- 
dustrial and  domestic  use,  but  also  for  tramways.  If  they 
could  secure  a  central  Board  for  Dubhn,  wliich  would  be 
free  from  English  interference,  and  which  at  the  same  time 
would  not  involve  either  ratepayer  or  private  conipany,  who 
had  already  spent  large,  sums  on  their  own  stations,  in  any 
loss,  then  a  general  central  station  for  all  purpo-ses  would 
be  an  immense  advantage. 

(To  be  continued .) 


Scientific    Researcli    io  South  Africa.— The   Research 

Grant  Board  which  lias  been  ,'Stabl:>lied  by  the  Union 
Government  in  South  .\fiiia  liu-  the  i-ncoai-ageiijent  of 
scientific  ics<'aich.  has  iccently  aniuiunccd  its  scheme  for 
awarding  research  scholarshiiis  and  making  grants*to\vaids  the 
expenses  nf  scientific  research.  The  scholar.-hips  will  vary  in 
value  from  £>^0  to  £ioO  per  annum  for  one  or  two  yenrs.  and 
may  be  awarded  for  a  further  [jeriod.  The  regulations  of  the 
Board  may  be  consulted  at  the  Inquiry  Room  of  the  Depart- 
ment of  Overseas  Trade. — Board  of  Trade  Journal. 
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IN    MEMORIAM. 


Engineers'    Memorial    Service    at    the    Abbey. 


At  Westminster  Abbey,  on  the  18th  inst.,  a  Solemn  Service 
was  held  in  memory  of  the  Engineers  who  gave  their  lives 
for  their  countty.  1914-19.  The  Abbey  was  well  tilled, 
many  [Kople  standing.  Before  the  service  the  band  of  the 
Royal  Engineers,  under  the  direction  of  Bandmaster  Neville 
Flu.K,  F.R.A.M.,  played  a  selection  of  music  appropriate  to 
the  occasion,  including  Chopin's  "  Marche  Funebre,"  the 
overture  to  Sullivan's  "  In  Memoriam,"  Tschaikowsky's 
"  Chanson  Triste  Xo.  2,"  &c. 

The  service  commenced  with  the  singing  by  the  congre- 
gation of  the  hymn,  "  0  God  our  Help  in  Ages  Past." 

After  the  Lord's  Prayer  and  an  anthem  the  following 
was  delivered  by  the  Dean  : — 

Let  us  now  praise  God  for  our  brethren  belongrin?  to  the  Institu- 
tion of  Civil  Knjjineers.  the  Institution  of  Mechanical  Engineers, 
the  Institution  of  Xaval  Architects,  the  Institution  of  Electrical 
En'.rineers,  and  the  Iron  and  Steel  Institute  who  have  laid  down 
their  lives  for  their  King:  and  Country  in  the  srreat  war. 

They  were  men  who  were  drawn  from  posts  of  frreat  responsi- 
hility  and  hijfh  scientific  distinction.  They  surrendered  to  the 
service  of  their  country  the  gritts  of  the'r  industrial  nkid  and  the 
riihes  of  their  profess'onal  experience.  In  every  field  of  warfare, 
hy  S' a  and  l^nd  and  air,  they  have  won  an  honourab'e  and 
imniemoiiai  lecor  I  of  areat  achievem-  i.t.  They  W'  re  the  pride  of 
.their  homes.  They  went  out  in  Ihe  beauty  i>f  their  strength  and 
manhood.  Their  sacrifice  has  been  the  price  of  our  cimnlry's 
complete  and  fi  al  tr  umph.  In  sure  and  certain  hope  of  our 
joyful  reunion  with  them  in  the  day  of  Resurrection,  we  now 
c  unmit  the  keeping  of  their  souls  unto  Him  who  is  eternal 
love  and  eternal  life  I  May  He,  through  the  Holy  Ghost  the 
Comforter,  ftrengthen  each  one  of  us  in  the  desire  faith- 
fully to  follow  in  their  steps,  that  with  the  same  unselfish  courage 
we  may  strive  to  do  our  duty  as  loyal  citizens  of  our  land  and  as 
true  servants  of  the  Lord  Jesus  Christ  ! 

The  "  Doxology "  having  been  sung  by  all,  standing, 
several  prayers  were  offered  by  the  Dean,  the  congregation 
devoutly  kneeling,  followed  by  Kipling's  "Recessional," 
the  Blessing-,  the  Last  Post,  the  Reveille,  and  the  National 
Anthem. 

The  service,  which  throughout  was  simple,  impressive, 
and  rive'entiaj,  was  brought  to  a  close  with  the  Grand 
M-"  h  '•  Imperial '"  (Neville  Flux). 

The  Roll  of  Honour  was  composed  of  several  sections 
seltia^  forth  the  names  of  those  connected  with  the  different 
Institutions  and  Societies  representing  the  engineering  pro- 
fession, who  had  given  their  lives  for  the  Great  Cause. 
The  following  is  the  list  of  the  losses  sustained  by  the 
Institution  of  Electrical  Engineers  :— 


Andrews.  G.  L. 

Carter.  W.  L 

Casson,  W. 

Davis.  V.O.I. 
Damaresq,  A.  H. 
Hammond,  R.  W. 

Hopkinson,  B.,  C.M.G.. 

F.R.S. 
Sclater.  6.  L 

Seligmann-Iiui,   G.  P. 

Thome,  G.  S 

Tidd.  E.  G 


Aldeibon.  A.  i.'. 
Algar.  H. 
Andrews,  H.  G. 
Baldwin.  H.  R. 

Bute..  T.  0    II 

Bowker.  B.  B. 
Bradbury,  G.  S. 

Brittou.  H.  E. 

Brydon,  A.  \V. 


Ca.pt. ,li.G.  A. U'>llefl  in  actiuii) 

Capt.,  R.E.  (dieiT)      

Capt..      London      Regiment 

(^killed  in  aitlo'i) 

Lieut.,  RE.  (.died)     

Bt.-Lieut.Col..  R.E.  (,died)  ... 
Lieut  -Col.,    Royal    Fusiliers 

(died  of  wouridx) 
Colonel.  R.A.F.  Caiwidentalli/ 

killed) 
Captain.    R.N.    (jiccidentally 

Idled') 
Director,     French     Military 

Telegraphs  (died) 
Capt.,  R.A.F.  (died  ofwt>u/td.i) 
Capt.,  H.L.I.  (liUled  inaction) 


M.I.E.E. 
M.I.E.E. 
M.I.E.E. 

M.I.E.E. 
M.I.E.E. 
M.I.E.E. 

M.I.E.E. 

M.I.E.E. 

M.I.E.E. 

M.I.E.E. 
M.I.E.E. 


Lieut.,  R.E.  {killed  in  action)  A.M.I.E.E. 
2nd  Lieut.,  R.E.  {died)  ...  A.M.I.E.E. 
Lieut.-Com.,  R.N.V.R.  (died)  A.M.I.E.E. 
Lieut.,      R.X.D.     (killed     in     A.M.I.E  E. 

act  inn) 
■Jnd  Lieut.,  Indian  Infantry     A.M.I.E.E. 

(died  i-f  icnunds) 

Major,  R.E.  (rfi>(/)     A.M.I  E.E. 

Sergt.,  Manchester  Regiment     A.M.I.E.E. 

(died  of  icoundx) 
•InA  Lieut.,   R.F.A.   (died  of    A.M.I.E.E. 

wmtndiC) 
Lieut.,   Queen's  Royal   West     A,M.I.E.E. 

Surrey  Regiment  (killed  in 

actiftn) 


Bumpus,  B.  E. 

Cardew,  J.  H.,  M.C.  ... 
Challoner,  T.,  M.C.   ... 

Clears.  P.  J 

Cunliffe,  J.  G.,  MJD.  ... 

Davidson,  H.  J.  6.    ... 

Doig,  A.  M.,  D.C.M. ... 

Downey,  'W.  E. 
Duesbury,  T 

Dutch.  E.  .T 

Dyke,  G.  B 

Elkins,  C.  A.  I. 
French,  Hon.  E.  F.   ... 
Gibson.  J.  S.  ... 

Gilbert,  J 

Gillespie,  W.  ... 
Handcock,  R.  H. 
Henry,  W.  J 

Hickie.  C.  S 

Hoggett.  F.  R. 

Hoyle.  E 

Hulton,  R.  P. 

Himstone,  W.  H. 

Hurlbatt,  E.  S.,   M.C. 

Hyde-Thomson.  D.  H. 

Labour,  H 

Langdon,  \V,  C.  C.  ... 
Laurie,  D.  S.,  O.B.E.... 
Lloyd,  N.  V 

Marsh.  H.  H.  S. 
Middleton,  E.  J. 
Miller,  F.  S 

Moffet,  J.  L 

Moore,  B.  J.,  M.C.     ... 

Murray,  J.  H.,  D.S.M. 

Newman,  V.  W. 

Palmer,  J.  H 

Philip.s.  T.  F 

Pink.  H.  W 

Powell  C,  M.C. 
Read,  A.  H 

Russell,  G.  L.  L. 
Rutherford.  J.  A. 
Scrivener,  R 

Solomon,  L 

Symmes,  H.  C. 

Turner,  H.E 

TOley,  F.  E 


Whitaker,  G.  ... 
Wilson.  G.  H.... 
AVinkworth,  W. 

Wolstenhohne,  C.  S. 

Wood.  A.  L.    ... 

Wright,  C.  V.  C, 

Young,  C.  R.  M. 


2nd  Lieut.,  North.  Fusiliers     A.M.I.E.E. 

(hilled  in  orlion) 
Lieut.,  R.F  k.(died  of  wounds)    A,M.I.E.E. 
Lieut..  R.E.  (died  of  woiind.A       A.M.I  E  E. 
Sapper,  R.E.  (killril  in  action)     A.M.I.E.E. 
Capt..  Man.   Regiment  {died    A.M.I.E.E. 

of  tcound») 
2nd   Lieut.,  Lanes.   Fusiliers     A.M.I.E.E 

(killed  in  action) 
Private,  Man.  Regiment  (.died    A.M.I.E.E. 

of  wonnda) 
Capt..  R.A.O.C.  (drowned)   ... 
Private,  Royal   Berks.  Regt. 

{lied). 
2nd  Lieut.,  Royal    Fusiliers     A.M.I.E.E. 

(died  of  wounds) 
Lieut.,  Royal  Garrison  Artil- 
lery (killed  in  action) 
Sapper,  R.E.  (died)  ... 
*nd  Lieut.,  R.F.A.  (died:)     ... 
2nd  Lieut..  Bedford  Regiment     A.M.I.E.E. 

(died  of  iconnd^) 
Private,  Man.  Regiment  (died 

of  ,ronnd.<) 
Major,  R.E.  (killed  in  action) 
Lieut.,  R.A.O.C.  (died) 
Sub.- Lieut.,  U.N.D.  (killed  in 

action) 
L\eM..U.\.F.(diedofu-oiind.s) 
2nd  I  ieut..  Royal  W.  Surrey 

Regt.  (died  of  wovndx) 
lance  -  Sergeant,     H.A.C. 

(h'lled'i'i  action) 
Corp.,  Div.  Engineers,  R.N.D. 

(died  of  won/id.) 
Major,     Embarkation     Staff    A.M.I.E.E. 

{lied) 
Lieut.-Col.,    Lane.     Fusiliers    A.M.I.E.E. 

{killed  in  action) 
Lieut.-Col.,  R.F.A.  (accident- 
ally hilled) 
French  krmy(killed  in  action)    A.M.I.E.E. 
'L\en(,..'R.G.&..Uliedof  wounds)    A.M.I  E.E. 
Captain,  R.E.  {lied)  A.M.I.E.E. 

Private,     Manchester   Regt.,     A.M.I.E.E. 

(kiltfd  in  action) 
Major.  R  E.  (killed  in  action) 
Staff-Sergeant,  R.E.  {died) 
2nd    Lieut.,    R.E.    {died     of 

xcounds) 
2nd    Lieut.,    B.S.     Fusiliers     A.M.I.E.E. 

{killed  in  action) 
Captain,  R.A.F.  {accidentally     A.M.I.E.E. 

killed) 
A. -Sergeant,  Djv.  Engineers,     AJtf.I.E.E. 

R.N.D.  (hilled  in  action) 
Captain,  Loyal  North  Lanes. 

Regt.  (hilled  in  action) 
Lieut.,  Royal  Faailiers  (killed 

in  action) 
Private,  Mortar  Bat.  (killed  in     A.M.I.E.E. 

action) 
2nd     Lieut.,    R.E.    (died    of    A.M.I.E.E. 

wonnds) 
Captain,  R.E.  {lied  of  woiind.i) 
Lance-Porp.,  Div.  Engineers, 
R.N.D.  (died  of  wonnd.'.) 
.    Captain,  R.E.  (died) 
.     Capt.,  M.G.C.(killed  in  action) 
.    Sergt.,  Royal  Fusiliers  (killed 

in  action) 
.     2nd  Lieut.,  K.O.S.  Borderers    A.M.I.E.E. 

(hilled  in  action) 
.    Major,  S.A.  Infantry  {killed    A.M.I.E.E. 

in  action) 
,     Capt.,  R.G.A.  (killed  in  action) 
.     Sapper,  Divisional  Engineers, 

R.N.D.  (died  of  wounds) 
.     2nd    Lieut.,    R.E.    (hilled    in 

action) 
.    Captain,  Indian  Army  (died) 
.     Lieutenant,  RE.  (died) 
.     2nd   Lieut.,   North.  Fusiliers 

(died  of  icounds) 
.     Lieut.,  Durham   L.I.   (killed    A.M.I.E.E. 

in  'ictlon) 
.     Capt.,  Lance.  Fusiliers  (/tf//((/    A.M.I.E.E. 

u,  action) 
.     Lieut.,    R.A.F.    (accidentally     A.M.I.E.E. 

kiiicir) 

.     A.-Major,     R.G.A.    (died    of    A.M.I.E.E. 
ownuJs) 


.4..M.LE.E. 
A.MLEE. 


A.M.I  E.E. 


A.M.I.EE. 
A.M.I.E.E. 


A.M.I  E.E. 

A.M.I  E.E. 
A.M.I.E.E. 
A.M.I  E  E. 

A  M  r  E.E 
A  M  I  E.E. 

A.M.I.E.E. 

A.M.I.E.E. 


A.M.LE.E. 


A.M.I.E.E, 
A.M.I  E.E. 
A.M.I.E.E. 


A.M.I.E.E. 
A.M.LE.E. 


A.M.LEE. 
A.M.I.E.E. 

A.M.I.E.E. 
A.M.^.E.E. 
A.M.LE.E. 


A.M.I.E.E. 
A.M.I.E.E. 

A.M.I.E.E. 

A.M.I.E.E. 
A.M.I.E.E. 
A.M.LE.E. 
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Downes,  H.  L.  ...     Lieut.,    Liverpool  ■  KeRiment     A.I.E.E. 

(Jtilled  ill  acHoiO 

Gardner,  A Major,  R.E.  (/«7to/ in  rjrfiw«)     A.I.E.E. 

Pilkington,  S.  ...     CJapt..    Leicestershire     Reg-t.     A.I.E.E. 

(Jiillefl  in  actioii) 
Saltren-Willett,  A.    J.     Lieut.-Colonel,  R.G.A.  {killed     A.I.E.E. 

in  action) 


Brown,  H.  A 2nd    Lieut.,    Scottish    Rifles    Grad.I.E.E. 

(Jiilled  in  action) 

Butler,  H 'LievX.^Vi.k.Y.^killedinaction')    GradI.E.E. 

Eardley-Wilmot,G.  H.     2nd    Lieut.,  M.G.C.  {died,   of    Grad.I.E.E. 

wounds) 
Mac-Indoe,  G.  ...     Private,  New  Zealand  Signal     Grad.I.E.E. 

Section  {killed  in  action) 
Orchiston,  G.  J.         ...     New  Zealand   Expeditionary     Grad.I.E.E. 

Force  {died  of  mounds) 
Walker,  R.  B.,  M.C.  ...     Captain,  W.  Yorkshire  Regt.     Grad.I.E.E. 

{died  of  ivounds) 
Warburton,  P.  A.  E. ...     Sapper,  New  Zealand  Eugin-     Grad.I.E.E. 

eers  {died  of  womtds) 


Bannister,  E.  G. 

Baker,  H.  G 

;Barlow,  L.  M..  M.C.  ... 

Baruett,  E.  J. 

Bellamy,  H.  E. 

Bower,  H.  A 

Burleigh,  R 

Burrage,  C.  J. 

Butler,  A.  E.  W. 
Byng,  H.  G 

Cam,  A.  M 

Castle,  R.  I 

Cheshire,  J.  ... 

Claeys,  W.  R.  E. 
Coombs,  C.  S 

Cope,  E.  L.  N 

Corke.  H.  W 

Cunningham,  P.  N.  ... 

De  Pomeroy,  N  R.    ... 

Donald,  J.  A 

Doufflas,  W.  A. 

Eaddy,  C.  T. 

Eaale,  F.  W 

Edinborough,  X.  D.  ... 

Ferranti,"  B.  Z.  de,  M.C. 

Fisher,  D.  G 

Foote,  N.  V 

Forbes,  J. 

Frieake.  G.  .M. 

Goochvin,  J.  J. 

Gudgeon,  8.    ... 

Hill,  C.  H 

Hunt,  F.  E 

Kerman,  W.  H.  P.  ... 
Killingbaek,  S.  G.  ... 
i.inay,  RE.    ... 

^lahou.  AT 

Miller,  C.W 

Orden,  A.  H 

Or,'an,  H.  P 

Palmer.  \V.  S    H. 


Captain,  R.A.F.  {accidentaUi/  '  Stud.I.E.E. 

killed) 
Captain,     Gloucester     Regt.     Stud.I.E.E. 

(killed  in  action) 
Flight    Commander,    R.A.F.     Stud.I.E.E. 

{aocidentallij  liilleiT) 
2nd   Lieut.,    R.E.   (hilled    in     Stud.I.E.E. 

action) 
Lieut.,     R.A.F.     {kilM      in     Stud.I.E.E. 

action) 
Flight  Lieut.,  R.N.A.S.  {acci-     Stud.  I.E.E. 

dt'iifalli/  killed) 
Lieut..     R.A.r.     {killed      in     Stud.I.E.E. 

action) 
Lance-Corporal,  R.E.  {died  of    Stud.I.E.E. 

irounds) 
Lieut.,  Loyal  Berks.  Regt.  Stud.I.E.E. 

2nd  Lieut.,  Border  Regiment    Stud.I.E.E. 

{killed  in  action') 
2nd    Lieut..   R.E.   {killed    in     Stud.I.E.E. 

action) 
Private,  Royal  Warwickshire     Stud.  I.E.E. 

Regt.  {killed,  in  action) 
Private,     Manchester    Regt.     Stud.I.E.E. 

(died) 
Corporal,  Belgian  Army (rfierf)     Stud.I.E.E. 
2nd  Lieut.,  R.W.  Kent  Regt.     Stud.I.E.E. 

{died  of  icon  nds) 
Gunner,'  R.H.A.    (killed    in     Stud.LE.E. 

actioii) 
2nd  Lieut..   Glos.   Regiment     Stud.I.E.E. 

{killed  in  actioii) 
2nd  Lieut.,  H.L.I.  {killed  in     Stud.I.E.E. 

action) 
2nd  Lieut.,  R.A.F.  (/.■;/<(>(/   in     Stud.I.E.E. 

action) 
Sapper.  Divisional  Engineers,     Stud.I.E.E. 

R.N.D.  {died) 
Oapt..  Royal  Scots  Regiment     Stud.I.E.E. 

{killed  in  action) 
2nd    Lieut.,   N.    Stafl".  Regt.     Stud.jl.E.E. 

{killed,  in  action) 
Lieut.,  R.E.  (hilled  in  action)     Stud.I.E.E. 
2nd  Lieut.,  Midd.  Regiment    Stud.I.E.E. 

{killed  in  action) 
A. -Major,    R.G.A.    {died    of    Stud.I.E.E. 

icounds) 
Sub-Lieut.,  R.N.V.R.  '{died^        Stud.  I.E.E. 
Trumpeter.  Australian  Light     Stud.I.E.E. 

Horse  {died) 
2nd   Lieut.,   R.E.   {killed    in    Stud.I.E.E. 

acf!oii) 
2nd  Lieut.,  Oxford.  &  Bucks.  ■  Stud.  I.E.E. 

L.I.  {died  of  icound.i) 
Gunner,     M.G.C.    {killed    in    Stud.I.E.E. 

action) 
2nd  Lieut.,  Manchester  Regt.     Stud.I.E.E. 

{killed  in  action) 
Private,    Canadian    Infantry     Stud.I.E.E. 

{killed  in  action) 
Trooper,     Sussex    Yeomanry     Stud.I.E.E. 

{killed  in  actioii) 
1st  Class  A.M..RN.A.S.(r/W)    Stud.LE.E. 
Lieut.,  R.E.  (killed  in  actitin)     Stud.I.E.E. 
2nd  Class  A.M.,  R.A.I'',  (killed     Stu.l.  I.E.E. 

in  action) 
Private.    Loudon    Regiment     Stud.I.E.E. 

{killed  m  action) 
Lance-Corporal,    Manchester     Stud.I.E.E. 

Regiment  {killed  in  action) 
Sapper.  Divisional  Engineers,     Stud.  I.E.E. 

R.N.D.  (died  of  wounds) 
Lieut.,  Yorkshire  and  Lauca-    Stud.  I.E.E. 

shire  Regt.  (killed  in  action) 
2ndlLient..  R.A.F.   (killed  in     Stud.I.E.E. 

■u-finn) 


Pouter,. H.  W.  F.       ...     Lieut.,     London      Regiment    Stud.I.E.E. 

{killed  ill  action) 
PuUen,  W.  W.    •        ...     Saoper.  Divisional  Engineers,     Stud.I.E.E. 

R.N.D.  {died) 
Rawson,  S.  M.  ...     2nd  Lieut.,    Royal    Fusiliers     Stud.I.E.E. 

{killed  in  action) 
Reeves-Smith,  D.       ...     2nd    Lieut..  R.E.   (kiUed   in    Stud.I.E.E. 

action) 
Slater,  E.  C.  H.  ...     Private,    Manchester     Regt.     Stud.I.E.E. 

{killed  in  action) 

Smith,  W.  K Orderly,  Friends'  Ambulance    Stud.I.E.E. 

'    \Ju\\.{did) 
Snowden,  S.  J.  ...     Capt.,    Sliddlesex    Regiment    Stud.I.E.E. 

(killed  in  action) 
Stafford,  R Lsnce-Corpl.,   M.G.C.    (killed     Stud.I.E.E. 

in  action) 
Swinton.  E 2nd   Lieut.,    R.F.A.    (died   ,<t     Stud.I.E.E. 

,000  „d..) 

Taylor.  A.  T Lieut.,  K.E.  (////«/ i//  -«h(i«)     Stud.I.E.E. 

Thornton,  J.  M.  ...  \^ient.,K.K  (killed  in  artion)  Stud  I.E.E. 
Trouton.  D.  (i.  ...  Ga.yt.,B..Y.K.  (killed  in  action)  Stud.LE.E. 
Turton,  T.  C 2nd  Lieut.,  Liverpool    Regt.     Stud.LE.E. 

{killed  inaction) 
Warden.  E.  A.  ...     Canadian      Field      Artillery     Stud.I.E.E. 

■       {accidentally  killed) 
Wilson,  E.  W.      '      ...     2ud  Lieut.,   West   Yorkshire     Stud.I.E.E. 

Regiment  {killed  in  action) 
Wilson.  T.  P 2nd  Lieut.,   Bedford.    Regt..     Stud.I.E.E. 

{killed  in  action) 
Winkley,  S.  H.  ...     Lieut.,     R.A.F.     {killed     in     Stud.I.E.E. 

acti(fn) 
Woodside.  H.  ...     Divi,sional  Eng„  R.N.D.  (<ii^<f)    Stud.LE.E. 

Wormull.  C.  F.  ...     Lieut.,      R.A.F.     {kiUed     in    Stud.I.E.E. 

action) 
Young,  A.  Y 2nd  Lieut.,  Royal  Scots  FuB.     Stud.I.E.E. 

(killed  in  action) 
Young,  C Lieut.,      R.A.F.     {killed     in     Stud.LE.E. 

action) 
Young,  H.V 2nd   Lieut.,  R.A.F.  {died    of    Stud.LE.E. 

wounds) 
The  Institution  of  Electrical  Engineers  was  represented  at  the 
above  Service  by  the  following  : — 

Mr.  G.  W.  Partridge,  Vice-President,  representing  the  President 
(Mr.  C.  H.  Wordingham.  C.B.E.),  who  was  unavoidably  absent ; 
Mr.  W.  M.  Mordey,  Past  President ;  Sir  John  SneU,  Past  President  ; 
Mr.  C.  P.  Sparks.  Past  President  ;  Mr.  J.  Devonshire,  Colonel  H.  C. 
Sparks,  C.M..G.,  D.S  0.,  M.C,  and  Mr.  A.  P.  Trotter,  Members  of 
Council  ;  Mr.  P.  F.  Rowell,  Secretary  ;  and  Mr.  R.  H.  Tree,  Chief 
Clerk. 


Automatic  Sub-stations.  —  An  article  in  the  Eledrie 
■Hailway  Journal  of  March  'I'lnA  de.scribes  features  wherein  the 
automatic  sub-.station  ol  tlie  Butte  Electric  Railway  differ.^ 
from  others  hitherto  instulled.  The  mainteuance  cost  for  thi.s 
fetation  is  more  than  4U  per  cent,  less  than  estimated,  and  the 


company  is  planniii 
parisons  ajc  ;;nrn  In 
matic  anil  iii;uiu:ill\ 
the  sa;ii<'   l\|i.-.  >.\\\'- 
r\u:  JM-1;lll,llli.ll   I 


tc;  extend  automatic  oi>era.tion.  Com- 
wr.ii  tlir  ichitivc  .■h;ini<.-tcristics  of  auto- 
4k'i':itril  -tatmii-  rMut, lining  machines  of 
aii'l  i;i|>;iri[  \  .  A  ,:!-.'  i-  cited  in  which 
;iin..iii:ii  H  , 111. --i:fi  hill  ,it  a  centre  of  load 
-ililr  roll -:(li';;ilil,'  Muiiiy  In  ca.pital  and 
iiiK'il  Willi  ihc  altciiiative  of  additional 
.feeder  copper.  Sunilajr  savmg  could  not  have  been  realised 
by  a  manually  operated  sub-station.  In  the  automatic  sub- 
station, containing  two  rotary  converters  (.500  kw.,  60  cycles. 
600  volts.  6-phase.  full-load  rating  834  amp.),  the  total  annual 
charge  for  material  and  maintenance  was  $355.80,  of  which 
$292  was  for  labour.  The  automatic  sub-station  failed  only 
four  tunes  during  the  year,  and  then  for  minor  reasons;  most 
of  these  can  be  eliminated  in  future.  The  automatic  sub- 
station has  sho^-n  its  ability  to  deal  with  short  circuits  with- 
out flashing.  Thi.s  is  due  to  the  use  of  flash  guards  and  load- 
limiting  resistors  which  have  a  cushioning  effect.  Lightning 
does  less  damage  in  the  automatic  substation  than  in  a  manu- 
ally controlled  sub-station.  In  the  orig'nal  article  equipment 
is  "described  and  LHustrated.  and  useful  references  are  given 
to  other  articles  on  automatic  sub-sitations. 

Flexible    Electric    Heaters.— A    writer  In    Elektrisdie 

Kraftbetiicbc  uiid  Balnien  of  March  14th  describes  the 
development  of  flexible  electric  heatei-s  made  by  his  works 
for  war  purposes.  The  clothing  of  airmen  was  at  one  time 
heated  electrically  by  A.c.  taken  froni  the  wireless  equipment, 
but  as  this  was  found  tu  imi>ede  the  reception  of  acoustii- 
signals,  D.c.  was  substituted  by  means  of  dynamos  of  20O  watts 
output  at  50  volts.  The  rubber-  .shutters  of  photographic 
cameras  for  use  on  aircraft  were  heated  by  two  flexible  heaters 
of  30  watts  capacity  each,  to  keep  the  rubber  pliable  at  low 
an-  temperatures,  and  similar  heaters  were  placed  in  contact 
with  the  clockwork  actuating  the  rolls  of  filins.  Boxes  lined 
with  flexible  electric  heaters  of  about  30  watts  capacity  were 
made  to  enclose  the  vital  parts  of  machine  guns  on  aircraft 
The  control  levers  of  aeroplanes  were  heated  by  flexible  cords 
The  heaters  of  airmen's  clothing  were  composed  of  a  core  of 
asbestos  with  resistance  wire  wound  in  a  spiral  around  it. 
Illustrations  and  descriptions  are  also  given  in  the  original 
article  of  heated  gloves,  muffs  and  boots.  In  the  case  of  the 
dloves  special  heaters  were  devised  for  the  finger  tips. 
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As  we  anticipated  in  our  last  issue,  tlie  Convention  of 
l!»l'.i  proved  to  be  in  every  respect  worthy  to  rank  with 
its  most  noteworthy  forerunners ;  it  was,  in  fact,  a 
phenomenal  success,  and  we  cordially  congratulate  the 
President,  Mr.  F .  Ayton,  to  whom  the  success  was  so 
largely  due,  and  his  colleagues  and  assistants  on  the  happy 
outcome  of  their  labours.  The  members  present  numbered 
280,  and  were  accompanied  by  between  50  and  00  ladies  ; 
headquarters  was  at  the  Felix  Hotel,  Felixstowe,  tut  even 
that  roomy  building,  with  the  help  of  the  Ojwell  and  Grand 
Hotels,  was  unable  to  accommodate  all  the  visitors,  some  of 
whom  were  provided  with  rooms  elsewliere.  In  passing, 
we  may  put  on  record  the  general  feeling  of  appreciation 
of  the  successful  endeavours  of  the  manager,  Mr.  P.  T. 
Humphrey,  to  ensure  the  comfort  of  hi's  guests,  hampered 
thongh  he  was  by  the  fact  that  the  hotel  had  been  in 
military  occnpation  until  a  few  months  ago,  and  his  staff 
was  necessarily  somewhat  new  to  the  establishment. 
Glorious  weather  prevailed  on  Wednesday  and  Thursday, 
and  when  the  rain  came  on  Friday,  the  knowledge  that  it 
was  a  godsend  to  the  country  went  far  to  mitigate  the  loss 
of  fair  weather  to  the  party. 

The  proceedings  opened  on  Wednesday  morning,  at  the 
Public  Hall,  Ipswich  ;  a  special  train  from  Felixstowe 
and  special  cars  in  Ipswich  conveyed  the  members  to  the 
rendezvous,  where  the  Mayor  of  Ipswich,  l\Ir.  E.  f\ 
Rnnsome,  J. P.,  chairman  of  the  Pllectric  Supply  and  Tram- 
ways Committee,  extended  to  the  visitors  a  hearty  welcome. 
He  considered  that,  the  meeting  was  likely  to  be  one  of  the 
most  important  in  t,he  annals  of  the  Association,  and  ex- 
pressed grati6cation  at  the  election  to  the  office  of  president 
on  that  occasion  of  the  electrical  engineer  and  tramway 
manager,  Mr.  Ayton,  to  whose  energy  and  ability  he  paid  a 
hearty  tribute.  ' 

Mr.  Ayton,  having  thanked  the  Mayor  on  behalf  of  the 
^Association,  then  read  his  address,  an  abstract  of  which 
appeared  in  our  last  issue;  he  remarked  that  since, the 
address  was  written  the  appointment  of  Sir  .1 .  Snell  to  the 
office  of  Chief  Electricity  Commissioner  had  been  announced, 
which  would  go  far  to  gain  the  confidence  of  the  municipal 
undertakings  in  the  policy  of  the  Government. 

On  the  motion  of  Mr.  T.  Roles,  vice-president,  a  vote  of 
thanks  was  awarded  to  the  president  for  his  addrees,  and 
Mr.  Ayton  announced  that  on  the  occasion  of  the  visit  to 
the  seaplane  station  the  Air  Ministry  would  take  10  mem- 
bers for  flights  :  it  was  agreed  that  five  members  of  Council 
and  five  others  should  have  that  privilege,  and  the  result 
of  a  ballot  was  that  Messrs.  .1.  H.  Bowden,  E.  E.  Hoadley, 
W.  T.  Kerr,  S.  .).  Watson,  and  Colonel  A.  Sinclair,  members 
of  Council,  and  Messrs.  S.  Baker,  D.  L.  Connal,  S.  E.  Day, 
.).  F.  Magoris,  and  A.  Wilkinson,  wee  the  winners. 

It  was  also  specially  announced  that  contractors'  repre- 
sentatives had  not  been  invited  to  the  meeting,  and  any 
present  were  requested  to  withdraw. 

Alderman  W.  Walker,  A.M.I.E.E.,  then  read  his  paper, 
of  which  an  abstract  is  concluded  in  this  issue. 

An  interesting  and  useful  discussion  followed,  wliich  was 
almost  confined  to  councillors  and  aldermen,  several  of 
whom  were  working  men.  The  members  then  dispersed  for 
luncheon,  after  which  local  works  were  visited. 

The  majority  of  the  members  elected  to  inspect  the 
Corporation  plectric  powpr  station,  tramway  depnt.  repair 
•^ho])?;,  and  plectric-  vphich'  garage,  whither  they  werp  taken 
in  special\  tramcart-.  The  phief  object  of  interest  at  thp 
plectricity  works  was  a  Brush- Liungstroni  3.750-K.v,i 
furbo-alternator,  some  of  the  parts  of  which  were  awaiting 
erection.  The  garage  was  also  a  centre  of  attraction  ;  here 
provision  is  made  for  charging  the  batteries  of  five  vehicles 
from  motor-generators,  as  well  as  two  vehicles  direct  from 
the  mains.  There  are  in  Ipswich  two  vehicles  belonging  to 
the  Corporation  and  14  private  electric  vehicles,  of  which 
sis  belong  to  the  Great  Eastern  Railway  ;  they  are  mostly 
of  i\  tons  capacity,  and  use  the  "  Ironclad  Exide  "  batteries, 
which  are  repaired  when  necessary  by  the  Corporation  staff. 

From  the  power  station  the  party  was  conveyed  by  car 


to  the  Orwell  works  of  Messrs.  Ransomes.  Sims  it  .leiTeries, 
Ltd.,  where  a  factory  covering  2i  acres,  erected  in  1017  for 
the  construction  of  aeroplanes,  has  been  adapted  to  accom- 
modate the  electric  vehicle  department  of  the  company,  of 
which  some  particulars  are  given  elsewhere  in  this  issue. 
Specially  interesting  features  of  the  Orwell  works  are  the 
laboratory  and  test-room,  where  all  the  materials  used  are  sub- 
jected to  physical,  chemical  and  microscopical  examination ; 
the  machine  shop  contains  a  variety  of  up-to-date  tools,  of 
which  the  helical  gear-cutting  machines  attracted  special 
attention.  The  substantial  construction  and  high-class 
workmanship  of  the  chassis  and  electrical  apparatus  were 
particularly  noteworthy. 

Tjcaving  the  works,  the  party  attended  a  demonstration 
of  pneumatic  tools  for  road- breaking,  operated  by  a  Heavell 
motor-driven  air-compressor  mounted  on  an  elei^tric  truck 
and  fed  by  a  storage  battery.  The  members  then  ])ro- 
ceeded  by  car  to  Christchurch  Park,  where  they  vvere  the 
guests  of  the  Mayor  at  afternoon  tea,  and  visited  the 
Mansion,  a  fine  Elizabethan  building  which  is  used  as  a 
picture  gallery  and  museum.  This  part  of  the 'day's  pro- 
gramme was  not  the  least  enjoyable,  and  the  Mayor  and 
.Afayoress  were  cordially  thanked  on  behalf  of  the  visitors  by 
the  President.  The  Ranelagh  works  of  Messrs.  Reaveil 
and  Co.,  Ltd.,  and  the  Waterside  Works  of  Messrs. 
Ransomes  A-  Rapier,  Ltd.,  were  also  open  to  inspection,  the 
former  being  noted  for  the  manufacture  of  electrical  and 
steam-driven  air-compressing  plant,  and  the  latter  for  thr 
Stokes  gun  (in  war-time),  heavy  electric  cranes,  hydranlir 
sluices  for  the  Assuan  and  other  dams,  (Src. 

The  many  historic  associations  and  antiquities  of 
Ipswich  would  have  justified  a  longer  stay,  but  "according 
to  plan "  the  party  returned  to  Felixstowe  to  dine,  and 
spent  the  evening  as  their  inclination  directed.  Two 
important  meetings  were  held,  however,  at  9  p.m. — a 
special  meeting  of  Committee  members  to  consider  the 
circular  letter  and  scale  of  salaries  put  forward  by  the 
Associated  Municipal  Electrical  Engineers,  and  a  meeting 
of  the  members  of  the  A.M.E.E.  which,  we  may  suppose, 
was  engaged  on  very  similar  lines,  but  viewed  the  question 
from  a  different  standpoint. 

On  Thursday  morning  the  Association  met  at  10  a.m.  in 
the  Spa  Pavilion,  Felixstowe — an  admirable  place  for  the 
purpose,  where  the  severely  technical  aspect  of  the 
morning's  business  was  off-set  by  the  glorious  sunshine  and 
a  clear  view  of  the  sunlit  sea.  A  discussion  on  "  Electric 
Transmission  Considerations "  was  opened  by  a  val  uablc 
papei'  read  by  Mr.  S.  L.  Pearce,  M.Sc,  C.B.E.,  chief 
electrical  engineer,  Mani^hester,  who  pointed  out  that  every 
case  must  be  considered  separately  upon  its  merits,  bi^t 
after  traversing  the  whole  field  exhaustively,  gave  a  mass 
of  data  and  estimates  which  indicated  that  the  economic 
superiority  of  overhead  transmission  as  compared  with 
underground  cables  (on  the  basis  of  00,01)0  volts)  was  by 
no  means  a  deciding  factor  in  the  choice  of  method,  while 
there  were  strong  arguments  in  fiivour  of  the  cable.  An 
abstract  of  the  paper  will  be  given  in  our  next  issue. 

The  'discussion  was  noteworthy  for  the  attendance,  by 
invitation  of  the  Council,  of  several  eminent  experts  in 
<'able  manufacture  and  electric  transmission,  who  niude 
valuable  contributions  to  the  debate.  Mr.  B.  Welbourn, 
by  permission  of  Mr.  Wordingham,  stated  that  the  I.E.K. 
t'ommittee  on  \\w  Heating  of  T'udprgronnd  Cables  had 
found  that  for  underground  transmission  the  armoured 
p.able  laid  direct  in  the  ground  was  undoubtedly  the  best, 
carrying  over  30  per  cent,  more  current  than  cables  in 
ducts,  other  things  being  equal  ;  the  cable  laid  solid,  how 
ever,  ran  the  armoured  cable  very  close.  Further,  an 
I.E  E.  Committee  had  been  set  up,  on  the  initiative  of  Mr^ 
Wordingham,  to  co-ordinate  existing  regulations  for  over- 
head lines,  and  a  Sub-Committee  on  the  subject  of  safety 
had  drafted  a  new  set  of  standards  which  it  was 
hoped  would  be  adopted  in  place  of  the  present  Board  of 
Trade  Regulations.  Mr.  Fedden  held  that  it  was  cheaper 
to  carry  coal  than  to  transmit  electricity  30  or  40  miles. 


Vol.  84.  No.  2.170,  jcnb  27, 1919.]      THE    ELECTRICAL    REVIEW. 


766 


and  that  all  main  lines  would  have  to  be  underground.  Mr. 
Bearer  agreed  that  the  future  lay  with  underground  cables, 
but  Mr.  Wordingham  held  that  the  case  was  not  proved  yet, 
and  Mr.  W.  Burr  supported  that  view.  Mr.  Chattock 
favoured  the  cable.  The  paper  was  generally  regarded  as 
one  of  the  best  on  a  technical  subject  for  many  years. 

A  paper  on  the  "  Rating  of  Electric  Supply  Undertakings," 
by  Bailie  \V.  B.  Smith,  Glasgow,  was  then  read  and  dis- 
cussed. The  author  pointed  out  the  absurdities  of  the 
existing  system,  based  on  an  Act  of  Elizabeth,  and  called 
for  a  complete  revision  of  the  system  of  local  taxation.  In 
the  discussion  this  demand  was  strongly  supported,  and  a 
resolution  was  passed  instructing  the  Council  to  take  action 
with  a  view  to  impressing  upon  Parliament  the  importance 
of  dealing  with  the  question  of  assessment  and  valuation  of 
public  utilities. 

The  afternoon  was  devoted  to  a  visit  to  the  Felixstowe 
Air  (Seaplane)  Station  and  Workshops,  the  programme 
having  been  changed.  Two  seaplanes  were  ready  for  the 
visitors,  and  made  several  flights,  carrying  the  membere 
above  named,  whose  departure  and  return  were  watched 
with  keen  interest  by  their  less  fortunate  confreres.  The 
Air  Station  has  been  one  of  the  most  active  of  our  aviation 
centres  during  the  war,  and  has  done  splendid  work  in 
fighting  the  Hun.  A  specially  interesting  machine  was  a 
tnplane  with  five  engines,  which  flies  daily,  and  could 
easily  accomplish  the  trip  across  the  Atlantic  if  permission 
were  granted  by  the  Government. 

In  the  evening  the  annual  dinner — the  first  since  1914 — 
was  held  at  the  Felix  Hotel,  Mr.  Ayton  presiding.  The 
toast  list  was  a  lengthy  one.  After  the  loyal  toaste. 
Councillor  Bruce  Lindsay  proposed  "  The  I mperial  Forces 
of  the  Crown,"  and  pointing  out  that  our  Army  and  Navy 
had  bought  our  liberty  at  a  great  price,  he  urged  that  wc 
should  live  worthily  of  those  who  had  fought  and  died  for 
us.  Rear-Admiral  C.  F.  Thorpe,  R.N.,  Senior  Naval 
Officer,  Harwich,  in  the  course  of  his  reply,  referred  to  the 
part  played  in  the  war  by  the  workers  at  home,  and 
emphasised  the  importance  of  electrical  power  in  the  manu- 
facture of  munitions  of  war. 

Mr.  T.  Roles  proposed  "  The  Ipswich  Corporation,"  and 
referring  to  the  good  work  put  into  the  Orwell  chassis, 
urged  the  importance  of  publicity  in  developing  the  industry. 
He  pointed  out  also  the  advantages  derived  from  the 
election  as  councillors  of  engineers  such  as  the  Mayor  of 
Ipswich,  Councillor  E.  C.  Ransome,  who,  in  reply,  remarked 
that  the  future  prosperity  of  Ipswich  depended  upon  a 
cheap  supply  of  electric  power,  and  expressed  the  Iiope  that 
the  workmen  would  ask  for  more  power  to  be  provided  to 
increase  the  productiveness  of  their  labour.  Thei'e  was  no 
likelihood  of  extensive  linking-up  in  East  Anglia,  but  they 
were  going  in  for  considerable  extensions  to  their  electricity 
works,  and  had  been  told  that  when  the  national  scheme 
was  carried  out,  Ipswich  would  be  the  "  electrical  mother  " 
of  an  area  of  20  miles'  radius. 

Mr.  L.  L.  Robinson,  who  came  to  the  Convention  in  a 
sailing  yacht,  and  had  a  lively  experience  in  entering  the 
River  IJeven.  proposed  "  The  U.D.C.  of  FelLxstowe,"  and 
commended  the  wisdom  of  the  Council  in  allowing  a  com- 
(lany  to  supply  the  town  with  electricity,  as  Felixstowe  was 
famous  for  sunshine,  and  had  no  power  load,  so  that  the 
load  factor  must  be  rotten  '.  The  chairman,  Jlr.  W.  F. 
Cross,  briefly  replied. 

Mr.  C.  H.  Wordingham,  C.B.E.,  President  I.E.E.,  in 
proposing  "  The  I.M.E.A.,"  said  that  the  Association  was 
now  at  the  summit  of  its  influence  :  profound  changes  were 
abnnt  to  take  plare.  but  municipal  engineers  would  retain 
•-.he  distribution  of  electrical  energy,  and  the  Associatioji 
would  continue  its  career  of  usefulness.  The  President. 
Mr.  Ayton,  had  done  splendid  work  in  promoting  the  use 
of  electric  vehicles,  and  fully  realised  the  undoubted 
value  of  publicity  ;  as  President  of  the  Association  he 
had  conducted  the  proceedings  with  conspicuous  tact, 
^ood  humour,  and  ability. 

Mr.  Ayton,  in  reply,  agreed  that  under  the  new  m/ime  it 
would  be  as  necessary  as  before  to  have  a  strong  Association 
capable  of  voicing  the  views  of  municipalities  and  keeping 
in  order  the  Electricity  Commissioners  and  the  District 
J^oards. 

Alderman  Walker,  in  a  humorous  speech,  proposed  "  Our 


Guests  (including  the  Ladies),"  and  Sir  Wilfrid  Stokes 
K.B.B.,  replied  with  equal  wit.  He  reproached  electricity 
suppliers  for  surrounding  their  contracts  with  so  many 
difficulties  and  conditions,  hindering  would-be  consumers 
from  taking  a  supply — they  should  sweep  away  all  these 
irksome  and  repellent  conditions. 

Mr.  Ayton  pro{X)sed  "  The  Engineering  Firms  of 
Ipswich,"  and  Councillor  W.  Reavell.  in  reply,  stated  that 
his  firm  21  years  ago  adopted  electric  power  throughout, 
and  had  never  regretted  it. 

On  Friday  morning  the  annual  general  meeting  took 
place  :  the  annual  report  and  accounts  were  adopted,  and 
the  result  of  the  ballot  for  new  officers  and  Council  was 
announced  as  follows  : — 

President,  Mr.  T.  Roles  (Bradford). 
Vice-President.  Mr.  S.  T.  Allen  (Wolverhampton). 
Hon.  treasurer,  Mr.  H.  Faraday  Proctor  (Bristol). 
Hon.  secretary,  Mr.  A.  C.  Cramb  (Croydon). 
Members  of  Commictee  : — 
Large  towns  :  Mr.  S.  L.  Pearce  (Manchester). 
Mr.  W.  W.  Lackie  (Glasgow). 
Major  H.  Richardson  (Dundee). 
Colonel  W.  A.  Yignoles  (Grimsby). 
Small  towns  :  Mr.  S.  E.  Rritton  (Chester). 
Committee  members : — 
Councillor  Barge. 
Councillor  Robinson,  M.P. 
Miss   Lanfear,    Electricity    Works,   Croydon,   had    been 
appointed  secretary  pro  /pin. 

Mr.  Chattork  emphasised  the  importance  of  a  publicity 
cflmpaign  to  develop  the  use  of  electric  vehicles,  and 
pointed  out  that  the  subsci'iptions  received  by  the  Electric 
Vehicle  Committee  from  municipalities  were  insignificant 
compared  with  those  of  other  bodies.  The  Elec/n'f  Vekkh 
would  in  future  bo  issued  monthly  instead  of  quarterly. 

In  view  of  the  deficit  in  the  accounts  for  the  past  year, 
due  to  the  high  cost  of  printing  and  stationery,  it  was 
agreed  that  Committee  members  should  be  requested  to 
contriliute  £2  each  additional  for  the  coming  year. 

The  resignation  of  Alderman  Pearson,  hon.  solicitor,  was 
accepted  with  great  regret,  and  j\lr.  .J.  E.  Edgecombe  was 
elected  an  honorary  member.  The  president  referred  to  the 
splendid  work  done  by  ilr.  H.  Faraday  Proctor  as  a  mem- 
ber of  the  Council  from  the  commencement  and  hon. 
secretary  for  14  years ;  at  a  later  stage  Mr.  T.  W.  Purse. 
as  one  of  the  more  turbulent  members,  emphasised  the 
indebtedness  of  the  members  to  Jlr.  Proctor,  and  testified 
to  his  invariable  courtesy,  promptitude,  and  good  temper  ; 
a  resolution  expressing  the  appreciation  of  the  Associa- 
tion of  his  services  was  carried  with  acclamation.  Votes 
of  thanks  to  the  President,  the  local  authorities,  and  others 
were  recorded,  and  a  special  meeting  was  held  to  adopt 
various  minor  alterations  in  the  articles  of  association. 
The  place  of  next  year's  meeting  was  left  to  Mr.  Roles  and 
the  Council. 

In  the  afternoon,  in  spite  of  rainy  weather,  a  large  party 
of  members  was  taken  in  naval  motor  launches  for  a  cruise 
of  inspection  of  the  war  vessels  lying  in  the  harbour,  and 
u])  the  Stour  estuary  to  view  the  German  submarines  and 
a  German  submarine  salvingship.  Apart  from  that  afternoon, 
the  weather  throughout  had  been  all  that  could  be  desired, 
and  the  Convention  was  unanimously  regarded  as  exceed- 
ingly successful. 

TnK  New  PRRSinKNT. 
Mr.  Thomas  Holes.  M.I.E.E..  born  at  Brighton  iu  1h:.t, 
'•ommenced  electrical  work  in  1891.  and  wa«  successively 
engaged  in  the  electricity  supply  undertakings  at  Hove. 
Aberdeen,  Leicester,  and"  Poplar  In  1504  he  becam<' 
chief  assistant  electrical  engineer  to  the  Bradford  Corpora- 
tion,  and  in  1907  he  was  appointed  chief  electrical  engineer 
and  manager  ;  in  that  capacity  he  carried  out  the  installa- 
tion of  the  whole  of  the  three-phase  plant,  rated  at 
20,000  Kw'.,  and  is  now  erecting  two  turbo-generators  of 
15,000  KW.  each.  The  total  capital  expended  on  the 
Bradford  electricity  undertaking  is  over  £1.200,000,  of 
which  more  than  £700,000  has  been  spent  during  Mr. 
Roles's  connection  with  the  department ;  he  has  also  given 
special   attention  to   the   commercial  development  of   the 
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undertaking,  and  the  annual   output  during  the  past  two 
years  has  exceeded  .iO  million  units. 

Mr.  Roles  has  been  chairman  of  the  Yorkshire  Local 
Section  of  the  I.E.E.,  and  is  now  chairman  of  the  Yorkshire 
Electricity  Supply  Linking-up  Committee ;  he  was  a 
member  of  the  Electric  Power  Supply  Committee  of  the 
I.E.E.  and  of  the  National  Electric  Power  Supply  Joint 
Committee.  For  some  time  during  the  war  he  acted  as  a 
representative  for  the  Yorkshire  district  for  the  Controller 
of  Coal  Mines,  but  was  obliged  to  give  up  these  duties  in 
consequence  of  a  breakdown  in  health  in  May,  1918,  which 
rendered  it  necessary  for  him  to  take  a  complete  rest 
from    all   business   for   several    months.      He  has  served 


rhnio.h'i]  Mr.  Thomas  Roles.  \Lajaiicxic. 

on  the  Council  of  the  I.M.E.A.  almost  continually  since 
lfll2,  and  his  genial  personality,  combined  with  an 
inexhaustible  fund  of  humour  and  sound  practical  all-round 
ability,  ensures  the  success  of  his  term  in  the  presidential 
chair.  ..    ,  ., 

The  Whitley  Report  and  the  Electricity   Supply  Industry. 


By.  .iVLD.  W.  WALKER,  A.M.T.E.E. 


(Abstract.) 
{^Concluded  from,  paije  741.) 

In  June  of  last  year  it  was  decided  to  fcubmit  a  draft 
scheme — drawn  up  by  the  engineer  aud  manager  and  ap- 
proved by  the  Electricity  Committee — to  a  mass  meeting 
of  the  workers  of  the  Manchester  Corporation  Electricity 
department.  First  of  all,  a  printed  copy  of  the  proposed 
scheme  was  supplied  to  each  employe,  ib«;n  ii  public  hall  in 
the  city  was  hired,  and,  after  an  explanatory  statement 
had  been  made  by  the  writer,  question.'*  aud  suggestions 
were  invited.  Aftenvaids  a  vote  was  taken,  and  by  a  large 
majority  the  following  scheme  was  adopted  :  — 
Scheme  Applying  the  Eecommendatioxs  Cont.m.ned  in  the 
WHrTLEY  Report  to  the  Electricitv  Department  ok  the 
Manchester  Corporation. 

1.  Objci-t. — To  bring  forward  matters  of  mutual  interest, 
;iQd  those  which  in  the  opinion"  of  the  men  .stand  in  tlie 
^\ay  of  liarmonious  working.  Generally  to  promote  the 
welfare  of  the  employes  and  a  close  feehng  between  the 
usanagement  and  the  employes,  and  to  work  in  conjunction 
for  the  nmtual  benefit  of  aU. 

The  scheme  is  in   no  way  intended  to  interfere   with  the 
rights  or  status  of  existing  trade  unions  or  associations. 
-T9ie  following  are  cited   as  matters  that  could   very   well 
come  within  the  purview  of  the  Works  Committees : — 

(a)  Co-operation  and  improved  methods  of  carrying  out 
the  work. 

(6)  Conditions  of  employment. 

(c)  Class  of  labour  employed  on  certain  operations. 

(d)  Co-operation  in  supervision. 

(e)  Shop  troubles.     . 

•  (f)  Formation  of  shop  rules. 

(g)  Employment  of*  ex-soldiers 

(h)  General  welfare. 

It  is  honed  that  the  scheme  will  not  develop  into  a  mann- 
factoiw  of  grievances  pure  and  simple,  but  should  rather 
prnvide  a  mf-an^  for  a.  franV  PTr.lianse  of  opinions. 


-•Vny  general  movement  of  wages,  or  raising  of  rates  of 
ixiy  to  any  class  of  employes  or  to  any  individual  would 
not  be  a  ht  subject  to  be  considered  by  the  Works  Com- 
mittees or  the  Central  Works  Council,  but  would  l)e  dealt 
with  by  means  of  the  existing  machinery,  viz.,  the  trade 
unions  and  the  Employers'  Federations,  or— when  formed — 
the  National  Industrial  Councils. 

It  is  neiessary,  therefore,  to  clearly  define  at  its  inception 
the  scope  of  the  scheme  as  broadly  set  forth  above,  together 
with  the  matters  which  could  be  brought  before  the  Com- 
mittees aud  Council. 

•2.  Constilution  of  the  M'orks  Committees. — So  far  as  prac- 
tic"ible.  ea<'h  section  of  the  department — including  female  em- 
ployes in  that  section — should  elect  an  employe  representative 
on  the  committee,  subject  to  the  maxinmm  number  of  '20 
not  being  exceeded. 

Every  employe  of  21  years  of  age  and  over,  iiTcsix^-.tiM-. 
of  status  or  grade,  shall  be  eligible  for  election  aud  to  vote. 

All  elections  to  be  by  ballot — after  nomination — and  it  i.s 
suggested  that  the  first  Committees  should  be  elected  for 
six   months  only. 

The  head  of  the  depaitment  concerned  shall  conduct  the 
l)allot;  two  scrutineers  to  be  appointed — one  from  the  man- 
agement and  one  from  the  employes. 

Members  of  the  staff  would  not  be  eUgible  for  election  to 
the  committees  as  employe  representatives,  nor  would  they 
participate  in  the  ballot. 

The  management  wdll  not  be  represented  by  an  equal 
number,  but  a-  less  number,  and  four  representatives  are 
sTiggested  as  being  sufficient  for  any  committee.  They  would 
be  selected  by  the  chief  engineer  and  manager. 

The  real  function  of  the  management  representatives  would 
be  to  exercise  a  concihatory  and  advisory  influence,  over  the 
Works  Committees,  and  to  regulate  the  matters  canied  for- 
ward to  the  Central   Woi-ks  Council. 

The  opportunity  presented  to  the  management  represen- 
tatives of  meeting  the  worktuen's  representatives  on  this 
committee  should  be  taken  advantage  of  to  offej-  suggestions 
in  regard  to  directions  in  which  impi-ovements  could  b« 
effected.  In  other  words,  suggestions  should  not  only  bo 
brought  forward  by  the  workmen,  but  also  by  the  managi- 
ment. 

The  question  has  been  raised  as  to  whether  it  is  desirable 
to  constitute  the  Works  Committees  on  the  basis  of  "  occupii- 
tion  "  and  "  grade  of  workman  "  or  "  place  of  employ- 
ment." 

Bearing  in  mind  that  co-ordinatior!  will  always  be  secunil 
through  the  Central  Works  Council,  it_  appears  desirabli^ 
and  would  be  a  course  more  likely  to  stimulate  interest  and 
achieve  the  best  results — to  have-  the  committees  formed 
according  to  place  of  employment,  i.e.,  one  for  Stuart  Street 
station,  one  for  the  city  stations,  and  one  for  distribution. 

Vacancies  occurring  on  the  committees  would  be  filled 
by   ballot.  _ 

Wherever  the  term  "  employe "  is  used  in  this  scheme 
the  reference  is  to  those  outside  the  staft'  grade. 

Tlie  following  representation  is  proposed  for  the  undeJ'- 
mentioned  respective  Works  Committees  with  which  to  coni- 
mence  the  scheme : — 

(a)  Stoart  Street  Station. 

Boiler  houses :  Operating  staff         3 

Turbine  Room:    Operating  Staff 2 

Building  section  ...        1 

Shop  lepairs  section  :  1  tradesman — mechanical ; 

1  tradesman — electrical;  1  non-tradesman   ...        .S 

Railway  1 

*Wom©n  1 

Management         4 

Total        15 


1 


(6)  Dickinson  Street  .\nd  Bloom  Street  Stations. 

Boiler  houses:    Shift  men     

Engine  rooms  :  Shift  men — ^mechanical  (1) ;  shift 

men — electrical    (1)  2 

Shop  repairs  section  :  Tradesman  (1) ;  non-trades- 
man   (1)         2 

Coaling       1 

Building     1 

*Women  ' 

Management         - 

Total        JO 

(c)  Distribution. 

Mains  department:  1  jointer;  1  meter  fixer;  1 
tlagger  or  pavior;  2  non-tradesmen;  1 
woman*         ^ 

.Sub-stations  department:  2  shift  attendants;  1 
shift  assietaut;  1  tradesman:  1  non-trades 
man      6 

Testing  department :  1  tradesman ,  1  non- 
tradesman      9 

Street  hghting  1 

Management  4 

Total.      18 

*  Elected  by  the  vote  of  female  emplovps  only,  which  shall 
be  additional  to  their  sectional  vot*>. 
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3.  Works  Committees  ProceduTe. — The  Committees  would 
elect  their  own  chairmen  and  hon.  secretaries  Irom  the  repre- 
sentatives of  the  employes. 

iu  connection  witn  the  duties  of  the  latter  position  it 
will  be  necessary  for  the  Corporation  to  arrange  for  the 
services  of  a  stenographer  and  typist,  and  to  supply  the 
necessary  stationery  and  postage,  at  the  Corporation's  ex- 
pense. 

Formal  notice  of  meetings  to  be  sent  by  the  hon  secretaries 
[o  the  members  of  the  Works  Committees. 

The  hon.  secretary  should  keep  proper  minutes  of  the 
proceedings,  and  .should  also  furnish  to  the  CentraJ  Works 
Council,  say  .seven  days  before  the  latter'.s  meeting,  a  state- 
ment of  the  matters  it  is  intended  to  bring  forward,  in 
order  that  the  Council  may  have  an  opportunity  of  getting 
Kifjether  all  the  necessary  infonnation  in  regard  to  the  same 
iu  time  for  tlie  meeting.  This  is  es-sential  .so  that  the  Council 
uiay  be  fully  prejmred  to  di.scu.'^s  and  settle  the  questions 
without  delay. 

For  a  commencement,  at  any  rate,  it  i.s  not  proposed  to 
confer  executive  powers  upon  the  Works  Committees  to 
deal  with  any  question  or  group  of  questions,  and  therefoit^ 
each  committe<-  must  submit  .to  the  Central  Works  Coumil 
for  approval  or  otherwise  their  recomm«;ndations  and  tlu- 
decisions  which  have  been  agreed  to  by  the  head  of  the 
department  concerned. 

It  is  suggested  that  the  committees  should  have  power 
to  call  in  any  employe  whcse  special  knowledge  of  any 
particular  matter  would  be  useful. 

4.  Constitution  of  the  Central  Works  Coundl. — The  ques- 
tion of  having  representatives  from  each  of  the  Works  Com- 
mittees upon  the  Central  Works  Council  has  been  carefully 
considered. 

It  certainly  seems  desirable  in  order  to  secure  a  proper 
co-ordination  of  interests  l)et\\een  the  various  sub-depart- 
ments, and  to  deal  with  those  subject  matters  which  concern 
all  branches  of  the  electricity  department,  that  representation 
.should  be  accorded  to  each   Works  Committee. 

On  the  other  hand,  it  is  not  necessary  for  all  the  delegates 
to  attfiul.  iind  therelore  the  following  constitution  for  the 
Council   is   put   forward  :^ 

Stuart  Street  Works  Committee  :  Three  representatives. — 
Chairman  and  hon.  secretary  and  one  other  employe  repre- 
.sentative.  .     -  ,   .  -  - 

Dickinson  Street  and  Bloom  Street  Works  Committee : 
Two  representatives.— Chairman   and  hon.   .secretary. 

Distribution  W'orks  Committee:  Three  representatives. — 
Chaimian  and  hon.  secretary  and  one  other  employe  repre- 
sentative. 

Management :  Seven  representatives. — The  chairman  of  the 
Electricity  Committee,  the  deputy-chaimian  of  the  Electricity 
Committee,  the  chief  engineer  and  manager,  the  deputy-chief 
engineer,  the  resident  engineer,  Stuart  Street  station,  the 
hnancial  superintendent,  the  mains  engineer. 

The  management  would  also  have  the  power  to  call  in  the 
head  of  any  department,  if  necessary,  for  consultative  pur- 
poses. 

It  is  also  suggested  that  the  committees  be  allowed,  if 
and  wJien  they  thought  it  necessary,  to  elect  and  send  a 
delegate,  in  arldition  to  those  referred  to  above,  if  it  be 
considered  owing  to  the  nature  of  .soiuc  particular-  matter 
to  he  brought  forward  that  thi.s  additimuil  delegate's  know- 
ledge would  be  helpful. 

The  chairman  of  the  Central  Works  Council  shall  be  elected 
by  the  members  of  the  Council  at  the  fii-st  meeting. 

The  Electricity  Committee  will  provide  the  secretary  of 
the  Central  Works  Council. 

K  copy  of  the  minutes  of  the  Central  W'orks  Council  shall 
be  sent  to  each  member  of  such  Council  one  week  before 
the  meetings  of  those  committees. 

.5.  Nuvibcr  and  Place  of  Mrctings. — Each  of  the  W'orks 
Committees  will  meet  at  their  respective  locations,  viz.. 
Stuart  Street,  Dickinson  Street,  and  Polygon. 

-•Vs  a  commencement,  and  until  actual  experience  of_  the 
scheme  has  been  obtained,  it  is  suggested  that  the  Works 
Committees  meet  from  11  a.m.  to  l'2.8tt  p.m.  on  the  fiisst 
\\ednesday  in  each  month,  and  the  CentraJ  Works  Council 
at  the  same  time  on  the  third  \\'odnesday  in  each  month. 

In  addition,  provision  might  be  made  authorising  the 
convening  of  eincrgoncy  meetings  of  the  committees  and 
council. 

6.  Conclusion. — ^The  proposals  contained  in  this  scheme  have 
been  drafted  for  the  sole  purpose  of  applying  the' principles 
and  recommendations  of  the  Whitley  Report  to  the  Man- 
chester electricity   undertaking. 

It  is  possible, "  however,  that  other  undertakings  in  the 
district  may  do  likewise. 

Ftom  the  several  local  electricity  undertakings,  therefore, 
a  District  Council  could  be  formed. 

To  carry  the  ideas  contained  in  the  Whitley  Eeport  a 
stage  further,  a  ^National  Council  may  eventually  be  formed 
out  of  the  various  District  Councils  for  the  whole  of  the 
electrical  supply  industiw  of  the  country. 

Obviously,  this  is  a  scheme  for  a  large  undertaking. 
Smaller  undertakings  would  not  require  either  three  Work- 
shop Committees  or  a  Central  Works  Council,  but  would 
find  one  committee  sufficient.  The  very  small  undertakings 
could  with  advantage  arrange  for  the  election  of  two  or 
three  delegates,  who  would  have  the  right  to  meet  the 
management  at  regular  and  stated  times.  .\t  Manchester, 
the  firist  committees  were  elected  for  six  months,  which  period 


expired  in  January  last.  Before  ballotmg  for  the  new  com- 
mittees, meetings  were  held,  of  workpeople  only,  to  vote 
for  or  against  the  continuance  of  the  Workshop  Committees. 
\ery  favourable  opinions  were  expressed  on  the  work  of 
the  committees,  and  the  meeting  decided  that  the  next 
election  should  be  for  double  the  period,  viz.,  twelve  months. 
The  monthly  joint  meetings  do  good.  The  free  exchange 
of  opinions  is  beneficial  to  both.  It  must  always  be  re- 
membered that  whilst  some  of  the  workers'  representatives 
have  had  much  experience  of  committee  work  and  procedure 
in  connection  with  their  trade  unions,  others  have  not  had 
that  advantage,  therefore  great  tact  ought  to  be  exercised 
and  every  effort  made  to  thoroughly  understand  the  point 
of  view  which  any  member  attempts  to  place  before  the 
cotomittee.  Many  points  of  both '  principle  and  detail  are 
omitted  from  this  paijer,  and  it  is  hoped  that  they  wiU  be 
dealt  with  by  contributors  to  the  disciLssion.  Members  will 
see  where  modifications  are  necessary  to  meet  their  own 
particular  circumstances,  and  in  the  opinion  of  the  .author, 
the  paper  will  have  justified  itself  if  it  leads  to  a  useful 
di=cn=;sion  of  this  important  matter. 


UlSCDSSlON. 


Alderman  W.iLKER  lemarked,  in  the  course  of  the  paper, 
that  the  Industrial  Council  had  already  held  two  meetings,  and 
was  engaged  in  detining  the  functions  of  the  District  Coun- 
cils. It  might  be  found  desirable  to  give  the  force  of  law  to 
the  decisions  of  the  Industrial  Council,  but  he  withdrew  the 
emphasis  which  he  had  placed  in  the  paper  on  the  granting 
of  plenary  powers  to  delegates,  as  he  fomid  that  it  was 
ultra  vires  for  local  authorities  to  give  such  powers — the  acts 
of  a  delegation  or  committee  must  come  before  the  Council 
for  confirmation  or  otherwise.  When  agreement  had  been 
attained  by  the  Industrial  Council,  he  hoped  that  the  Govern- 
ment would  make  such  agreement  compulsory,  as  it  would  be 
necessary  to  coerce  dilatory  and  backward  councils  and  com- 
panies to  conform  with  the  views  of  the  indu.stry. 

The  District  Councils  ought  to  play  a  very  important  part 
in  the  working  of  the  W'hitley  Eeport  .scheme;  they  would 
have  local  knowledge  which  was  not  accessible  to  the  Indus- 
trial Council,  and  could  arrive  at  agreements  which  the  chief 
Council  would  enforce.  .\s  chairman  of  a  small  sub-com- 
mittee he  had  put  forward  a  scheme  for  the  subdivision  of 
the  country  into  districts  as  a  first  step;  he  had  proposed  to 
make  those  districts  coterminous  with  the  electrical  areas  of 
the  District  Boards,  but  they  could  not  wait  for  the  latter 
areas  to  be  defined.  The  London  area  was  already  in  exist- 
ence, as  defined  in  the  "  .\ward  No.  ■2,77'2,"  and  was  working 
extremely  well.  He  asked  members  to  advise  the  sub-com- 
mittee as  to  suitable  areas,  but  held  that  ultimately  the 
Whitley  districts  should  coincide  with  the  electricity  dis- 
tricts, to  avoid  the  overlapping  of  industrial  areas  in  which 
different  regulations  operated,  in  the  same  electrical  district. 
W'ith  regard  to  the  Workshop  Committees,  he  laid  great 
stress  on  t'ne  importance  of  regular  meetings;  the  committees 
were  not  to  be  called  together  when  a  grievance  had 
developed — they  should  anticipate  such  questions  and  settle 
them  by  discussion,  usually  a  simple  matter  in  the  early 
stages.  The  workmen's  representatives  must  be  elected  by 
ballot,  entirely  uncontrolled.  Women  being  in  a  minority  in 
every  department,  they  ought  to  have  a  direct  representative 
as  well  as  a  vote  for  the  men's  representatives. 

Colonel  SlNCL.MK  (Swansea)  agreed  with  the  contents  of  the 
pa{)er,  which  he  said  would  become  a  standard.  Since  1901 
he  had  had  an  agreement  with  his  employes  on  the  lines  of 
the  Whitley  Eepoit,  which  had  worked  extremely  well.  It 
was  of  the  first  importance  to  settle  any  complaint  at  once  by 
impartial  investigation  and  direct  discussion  with  the  men ; 
the  managcmeilt  .should  have  wide  powers  to  settle  all  mattera 
which  did  not  involve  principles. 

The  IMayok  (Counculor  E.  C.  Eansome)  asked  how  a  works 
committee  .should  be  run  in  a  small  town  like  Ipswich,  with  a 
number  of  different  departments  each  employing  a  small  num- 
ber of  men. 

^Ir.  C.  H.  W'oi;di.\gh.am  said  that  the  fate  of  the  country 
was  in  the  balance;  aU  depended  on  the  attitude  of  Labour — 
if  the  men  would  not  work,  the  country  must  go  under.  The 
employer  had  every  desire  to  co-operate,  but  it  was  not  so 
certain  that  t'ne  workman  desired  to  co-operate  with  the  em- 
ployer. He  believed  the  Whitloy  Eeport  offered  the  best 
means  yet  devised  to  bring  about  that  co-oi)eration.  Xothing 
could  replace  the  personal  touch ;  they  should  let  the  men 
see  what  difficulties  the  employers  had  to  contend  with.  The 
paper  was  a  most  valual)le  one,  but  a  body  formed  for  a 
given  purpose  should  confine  itself  to  that  purpose,  and  he 
thought  that  the  Whitley  Councils  should  not  undertake  re- 
search, which  was  in  the  hands  of  the  Advisory  Council. 
.Alderman  Walker's  proposal  to  define  industrial  areas  pro 
tern,  was  entirely  practical  and  useful.  / 

Mr.  H.  Faraday  Proctor  said  he  had  received  many  com- 
plaints that  the  smaller  undertakings  were  not  adequately 
represented  on  the  Joint  Industrial  Council;  the  .Association 
had  only  six  represehtatives.  and  it  was  difficult  to  sub- 
divide them  amongst  the  undertakings.  They  were  nominated 
by  the  Council  on  this  occasion  for  one  year  only,  but  should 
be  elected  by  the  whole  Association  next  time. 

.\lderman  Smith  said  that  a  strong  executive  hand  was  re- 
quired to  reorganise  industry,  and  our  educational  system 
should  be  reformed  to  develop  character. 
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Aldermaa  Jephcovi  (Bumin^Laui)  as  a  workman  defended 
our  educational  system,  and  urged  the  members  to  support 
the  Fisher  Act.  Poorly  paid  men  could  not  be  expected  to 
mcrease  production  or  to  take  broad  viev.s  of  commercial 
questions.  He  vrelcomed  the  Whitley  Report,  and  declared 
that  if  the  men  were  made  to  feel  that  they  sat  on  the  com- 
mittoes  on  terms  of  equality  to  discuss  working  conditions, 
those  triiling  difference  which  often  became  of  national  im- 
portance would  not  arise.  He  recognised  the  difficulty  of 
giving  plenary  powers  to  the  delegates  on  Industrial  Councils 
but  said  that  in  practice  the  local  authorities  vrould  endorse 
[he  actions  of  their  representatives  The  Industrial  Councils 
must  eventually  have  compulsory  powers  of  some  sort.  "Ehey 
uould  effect  a  revolution  in  shop  practice,  but  would  stabilise 
industry  and  promote  confidence  on  the  part  of  the  workers. 
who  would  join  hands  with  the  employers  in  the  defence  of 
British  trade  and  mdustry. 

Councillor  Topm.n  (Hudderstield).  also  a  workman,  lai.^ii 
ih«'  question  of  adequate  jiension.s  for  men  who  were  past 
ui>rk.  The  conciliator)  methods  of  the  Whitley  Report  would 
do  far  more  good  than  the  plan  of  waiting  for  a  strike  and 
then  using  ".strong  executive  power."  If  the  education  of 
(he  workers  wa.-;  a  failure,  how  much  greater  had  been  the 
failure  of  tin-  educated  cla.sse."  wlio  had  only  recently 
awakened  ti>  a  consideration  of  the  londitions  of  living  of 
uf)rk  people. 

Councillor.!.  H.  THO.\fi'sox  (Wolverhampton)  doi-huod  that 
tin-  Briti.?h  working  man  had  more  sen--e  than  any  foreigner 
— a-  very  important  fact,  w-hicli  his  experience  had  demon- 
.-•trated.  What  was  needed  in  dealing  with  him  was  human 
sympathy. 

Councillor  Humi'HREV  (Mexborough),  a  working  man,  denied 
that  the  employer  was  more  wilhng  to  co-operate  than  the 
workman.  It  was  too  much  to  hope  that  the  Whitley 
Councils  would  abolish  strikes,  but  strikes  were  not  entered 
upon  by  workers  for  the  love  of  striking,  and  they  were 
anxious  to  give  the  system  a  trial. 

Mr.  LoGAX  (Rotherham)  said  that  the  functions  of  the  trade 
\mions  must  not  be  interfered  with,  or  a  conflict  W'ould  be 
inevitable. 

Replying  to  the  discussion,  ,\lderman  Walker  said  that  in 
small  industries  the  workmen  could  elect  two  or  three  repre- 
sentatives who  should  have  the  right  to  approach  the  man- 
agement at  any  time.  Departments  could  not  be  combined. 
I'k'ononiic  problems  were  unknown  to  the  workmen,  who 
should  be  .shown  the  faets  by  patient  tuition.  The  Joint 
Industrial  Council  had  no  intention  of  doing  any  research 
work,  but  would  encom-age  research  in  the  hands  of  suitable 
bodies.  Pensions  were  a  national  question  affecting  all  in- 
dustries, and  could  be  dealt  with  by  national  insuiance.  Xo 
District  Councils  yet  existed,  as  the  areas  had  not  been  de- 
fined. The  Councils  could  not  act  in  optwsition  to  the  Trade 
tlnions,  which  neces.sarily  constituted  half  the  Councils.  The 
National  Indu.strial  Council  was  not  part  of  the  Whitley 
scheme. 


Annual  Report. 

The  report  of  the  Council  for  the  year  ending  June,  1919, 
states  that  the  membership  of  the  Association  .stands  at  395, 
made  np  as  follows  :  — 


Committees   (Member's)  

Chief  Electrical  Engineers   (Meuibei> 

Honorary  Members       

(.:hief  .Vssistants   (Associate  Members) 
.Assistant  <    (.\st;ociates)  


18-2 
184 


395 


llii-iv  j.s  a  net  increase  of  ten  sn  the  total  member,ship. 

With  regard  to  electric  power  supply,  a  general  meeting  of 
the  .Ajssociation  was  held  at  Birmingham  on  November  29th, 
at  which  a  report  from  the  Council  was  submitted  and,  sub- 
ject to  certain  amendments,  was  approved  and  forwarded  to 
the  Board  of  Trade. 

On  February  14th  the  Council  of  the  I.M.E.-\.  passed  a 
resolution  objecting  to  the  projxised  transfer  of  the  future 
control  of  electricity  supply  from  the  Board  of  Trade  to  the 
proposed  Mmistry  of  Ways  and  Communications,  and  the 
members  weic  invited  to  take  the  matter  up  with  their 
Members  of  ParUament. 

On  March  t5th,  1919,  a  communication  was  circulated  to 
members  of  the  House  of  Commons  and  to  the  members 
stating  that  the  Association  viewed  with  very  grave  concern 
the  proposal  to  transfer  the  powers.  As  the  consumption  of 
electricity  by  railways  was  never  likely  to  exceed,  say,  10  per 
cent,  of  the  national  electricity  supply  in  aggregate,  it  was 
difficult  to  see  how  the  interests  of  the  general  manufacturing 
community,  who  were  by  far  the  largest  users  of  electricity, 
could  be  adequately  protected  by  the  proposed  Ministry  of 
Ways  and  Communications,  whose  predominating  interest 
would  undoubtedly  be  railways.  It  was  therefore  strongly 
urged  that  the  control  of  the  electricity  supply  industry 
should  be  vested  in  the  Board  of  Trade. 

In  a  further  circular  dated  April  1st  it  was  stated  that  it 
was  imperative  that  the  Board  of  Trade  Electricity  Supply 
Bill  should  be  presented  to  Parhament  forthwith;  members 
of  the  Association  and  M.P.'s  were  asked  to  secure  this. 

Several  members  visited  the  House  of  Commons  on  various 
occasions,   interviewing  individual    Members   of    Parliament, 


and  were  receuuil  b>'  the  Electricity  Committee  of  the  Com- 
mercial Committee  of  the  House.  .\s  a  result  of  the  repre- 
sentations made,  all  reference  to  electricity  in  the  Ways  and 
Communications  Bill  was  withdrawn,  but  reappeared  m  the 
long-looked-lor  Electricity  (Supply)  Bill.  A  special  general 
meeting  of  the  Association  was  held  in  London  on  May  IGth 
to  consider  the  Electricity  (Supply)  Bill;  and  a  circular 
setting  forth  the  decisions  of  the  meeting  was  circulated  to 
Members  of  Parhament  and  of  the  Association.  (Abstracted 
in  the  Electiuc.vl  Revu;w,  May  bUth,  p.  624.) 

Following  upon  a  meeting  in  Manchester  in  June,  1916 
oetween  representatives  of  the  electric  supply  industry  and 
che  Trade  Lnions,  a  committee  representative  of  electric 
supply  undertakings  and  Trade  Unions  was  set  up  to  drali 
a  constitution  for  the  formation  of  a  Joint  Industrial  Counn:  • 
for  the  electric  supply  industry.  Several  meetings  were  h>lil 
.and  finally  an  agreed  draft,  constitution  was  submitte<l  itn 
approval  to  the  .\s.scji-iation.s  representing  the  employ er.s— both 
municipal  and  compan.v — and  to  the  Trade  Unions  concerned. 
After  considerable  delay,  approval  to  the  draft  was  given  by 
each  of  the  constituent  bodies  concerned  and  the  Council  was 
foi-mally  set  up.  The  Council  appointed  the  following  as  tin- 
.Association's  representatives  on  the  Joint  Industrial  f'ouncil  : 
('ouncillor  Burnian,  Birmingh.am ;  II.  I'aradav  I'njctor, 
Bristol;  1..  1,.  Robiiuson,  Hackney;  Bailie  W.  B.  Smith,  (ilas- 
t^on';  .Mdernian  Vaughan,  .Maidstone;  .Mderniaii  NN'aiker, 
Manchester.  Aldeniiau  Walker  has  beeu  appointed  chairman 
of  the  Council. 

The  Council  of  the  I.M.E..\.  draws  the  attention  of  niem- 
l.)ers  to  the  desirability  of  giving  financial  support  to  the  wcjil; 
of  the  British  Engineering  Standards  Association. 

The  Council  has  agreed  with  the  B.E.A.M.A.  to  recommend 
the  members  of  the  I.M.E.A.  to  aet  in  accordance  with  the 
foUowing  arrangements  in  the  issue  of  siX'cifications  hence- 
forth : — "A  copy  of  every  specification  likely  to  be  the  sub- 
jeet  of  tenders  by  members  of  the  B.E.A.M.A.  to  be  for- 
warded to  the  secretary  of  that  Association  for  deposit  at 
their  head  office.  One  copy  of  specification  to  be  .supplied  to 
/)07Ki  fide  manufacturers  on  receipt  of  a  returnable  fee  (noi 
to  exceed  £1  on  contracts  estimated  at,  say,  less  than  j£l,000, 
and  not  to  exceed  £5  in  any  case).  Further  copies  to  be  sup- 
plied at  a  nominal  charge  not  exceeding,  say,  ^5.  Specifica- 
tions should  as  far  as  practicable  be  sectionali.sed  in  such  a 
manner  that  the  separate  sections,  tender  forms,  &c.,  and 
general  conditions,  may  be  made  available  at  a  nominal 
charge  to  enable  firms  having  many  departments  to  secnio 
additional  copies  of  particular  sections  when  required  foi 
departmental  purposes." 

Regulations  for  the  constitution  of  I.M.E..'\.  centres  were 
approved  at  a  sixscial  general  meeting  held  at  Birmingham  on 
Xovcmber  29th,  1918,  and  are  printed  in  the  report.  The 
(Jouucil  has  ofticially  recognised  the  E.P.B..4.  as  the  body  to 
lie  conferred  with  on  the  subject  of  the  rates  of  remunera- 
tion and  conditions  of  .service  of  the  technical  staff's  of  electric ' 
.-■iipply  undertakings.  Last  December  the  secretary,  Mr.  C. 
.Mc-\rthur  Butler,  expressed  a  wish  to  be  relieved  of  his  duties 
owing  to  the  many  other  calls  upon  his  services,  and  hia 
resignation  was  accepted  with  regret.  -On  May  9th,  Mr.  H. 
Faraday  Proctor  tendered  his  resignation  as  hou.  .secretary,  a 
position  which  he  had  held  since  1904,  owing  to  demands 
upon  his  time,  and  the  resignation  w'as  accepted  with  great 
regret. 

At  the  I'cquest  of  the  Council,  Mr.  A.  C.  Cramb,  i>a.st  pi'o- 
sident  and  hon.  treasurer,  has  accepted  nomination  as  hon. 
secretary,  and  Mr.  H.  Faraday  Proctor  has  consented  to 
nomination  as  hon.  treasurer. 

The  Standing  Conference  of  Electrical  Supjily  Associations, 
upon  which  the  I.M.E.A.  is  represented,  has  frequently  met 
to  consider  matters  relating  to  rates  of  remuneration  and  con- 
ditions of  employment  in  the  electric  supply  industry,  and  to 
make  recommendations  thereon. 

The  Council  is  of  the  opinion,  which  has  been  communi- 
cated to  the  Standing  Conference,  that  the  Joint  Indu.strial 
Council  having  come  into  existence,  the  Standing  Conference 
is  now  redundant  to  the  purpose  for  which  it  was  .set  up.  .U 
the  request  of  the  National  Association  of  Local  Government 
Officers,  the  Council  agreed  to  support  a  resolution  to  the 
effect  that  the  Departmental  Committee  on  Superannuation 
should  recommend  the.  introduction  of  a.  National  Supei'- 
annuation  E>cheme  for  the  officers  employed  by  local  authori- 
ties in  England,  Scotland  and  Wales  on  a  non-contributory 
ba'Sis,  providing  similar  benefits  to  those  granted  to  civil  ser- 
vants, and  now  proposed  for  teachers,  with  adequate  provision 
for  the  present  older  officers  in  the  service.  At  a  special  meet- 
ing of  the  Association  held  in  Biiiningham  on  November  29th 
the  following  resolution,  proposed  by  Alderman  Walker,  of 
Manchester,  and  seconded  by  Aldennan  Barge,  of  Poplar,  was 
carried  unanimously  :.—"  That  in  the  opinion  of  this  .A.ssocia- 
tion  the  higher  officials  employed  in  municipal  electrical 
undertakings  should  have  an  increase  in  Salary  at  least  equi- 
valent to  the  war  awards."  The  engineering  members  tcok 
no  part  in  the  discussion  or  the  voting  upon  this  resolution. 
There  appears  to  be  httle  prospect  of  developing  the  use  of 
electricity  for  agricultural  purposes  until  ihe  State  Depart- 
ments, entrusted  with  the  goveniing  powers  relating  to  elec- 
tricity supply  and  agriculture,  remove  the  existing  tbstruc- 
tions  and  encourage  progress.  The  accounts  show  a  deficit 
for  the  year  of  ^88. 

{To  be  continued.) 
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BUSINESS  NOTES. 


Government  Sales  of  Electrical  Machinery.—At  n  sale 

iu>l  conducted  at  the  Anzac  Fiictory.  Glastrow,  by  the  Disposal 
Board  of  the  Ministry  of  JIunitioDS.  il'.ll  waa  paid  for  a  one-ton 
electric  overhead  runway  hoist,  which  coet.  when  new,  iil  J.  A 
one-ton  suspension  electric  hoist,  which  cost  .€."i7,  was  sold  for  £64, 
For  a  10-H.P.  shunt-wound  D.c.  electric  motor,  240  volts,  790  i-evs.. 
£75  was  paid,  a  profit  of  £24  ;  and  for  a  similar  motor,  with 
doulile  the  power,  which  /x)6t  C?3  Ills.,  the  sum  of  £122  was  ]iaid. 

German  Porcelain  Syndicate. — It  is  reported  that  about 

40  German  firms  concerned  in  the  ceramic  industry  have  combined, 
under  the  title  of  the  Syndicate  of  German  Eleetrotechnical  Porce- 
lain Works,  for  the  mutual  protection  of  theii-  economic  interests. 
All  the  firms  colicerned  produce  mainly  insulators  and  porcelain 
insulating'  material  for  the  electrical  industry. 

Plant  for  Disposal. — Felixstowe  and  Walton  U.D.C. 
ij..vites  offers  foi-  two  OE-size  horizontal  Stockport  sas  engines  and 
two  20-KW.  frenerators.  For  further  particulars  see  our  advertise- 
ment columns  in  this  issue. 

Coal  Commission. — At  a  recent  meeting  of  the  Spelter 

Manufacturers'  Association  (Swansea),  the  following:  resolution 
was  unanimously  adopted  : — 

That  this  meeting  of  spelter  iuamif.icturei-s  views  with  apprehension  the 
suggestions  for  nationalisation  of  coal  mines,  fearing  that  such  action  will  tend 
to  incrtase  the  price  of  mani;facturing  coal  and  seriously  affect  all  smelting 
industries,  and  they  trust  that  the  Report  of  the  Coal  (Commission  will  not  be 
accepted  or  acted  on  until  sufficient  t-teps  have  been  taken  to  ascertain  the 
effect  of  nationalisation  of  coal  on  industrial  concerns. 


The  followinfr  resolution  was  adopted  by  the  London  Iron  and 
Steel  Exchange  on  June  17th.  business  being  suspended  for  the 
purpose  of  considering  the  question  : — 

That  this  meeting  of  the  members  of  the  London  Iron  and  Steel  Exchange 
views  with  apprehension  the  suggestion  for  the  nationalisation  of  coal  mines, 
considering  that  such  action  will  tend  to  increase  the  price  of  coal,  and  thereby 
striously  alt'eet  manufacturing  costs  throughout  the  country. 

Dust  Bellov/S. — Bellows  suitable  for  blowing  dust  out  of 

motors,  dynamos,  and  inaccessible  parts  of  other  electrical  apparatus 
have  been  very  difficult  to  obtain  during  the  war.  We  are  informed 
that  the  •  Z "  Electric  Lamp  Manufacturing  Co..  Southfields. 
London,  S.W.  l.S,  is  now  in  a  position  to  supply  this  class  of  article. 
The  bellows  are  made  entirely  of  wood,  the  risk  of  shorts  occurring 
Ijeing  thereby  eliminated. 

This   Year's   Machinery    Exhibition  at  Olympia. — The 

Shipping,  Engineering  and  Machinery  Exhibition  which  was  to 
have  been  held  in  the  autumn  of  1914,  but  was  p  stponed  because 
of  the  war,  will  be  opened  at  Olympia,  on  September  25th,  by  Lord 
Weir  of  Eastwood.  Mr.  F.  \V.  Bridges  is  secretary  and  organising 
manager  of  the  Exhibition,  which  is  to  remain  open  for  three  week.-- . 
An  official  bulletin  and  prospectus  that  has  been  issued,  includes  a 
list  of  the  exhibitors.  ii>uit«  a  number  of  electrical  and  allied 
manufacturers  appear  therein.  We  understand  that  all  space  on 
the  ground  floor  has  been  taken,  and  the  gallery  spaces  are  nearly 
all  occupied.     The  Exhibition  offices  are  at  124,  Holbom.  W.C. 

Exports    to    Sweden:    Restrictions    Withdrawn. — The 

Board  of  Trade  are  officially  informed  that  the  Swedish  Govern- 
ment have  given  a  general  guarantee  which  has  been  accepted  by 
the  Associated  Governments,  that  goods  imported  into  that 
country  will  not  be  re-exported  to  enemy  destinations.  They 
announce,  therefore,  that  except  for  goods  on  Lists  A  or  B.  all 
restrictions  on  export  to  Sweden  whether  by  freight  or  by  parcel 
post  have  now  been  removed.  It  is  no  longer  necessary  to  consign 
any  goods  to  importing  associations  or  to  official  consignees  in  that 
country.  Applications  for  licences  to  export  goods  on  Lists  A  or  B 
should  continue  to  be  made  to  the  Export  L  cence  Department 
(now  situate  at  1.  Queen  Anne's  Gate  Buildings.  Westminster, 
S.W.I. ). 

Exports   to   Denmarlc:   Restrictions  Withdrawn. — The 

Board  of  Trade  are  in  receipt  of  information  from  the  Foreign 
Office  that  the  Danish  Government  having  now  given  a  general 
guarantee,  which  has  been  accepted  by  the  Associated  Govern- 
ments, that  goods  imported  into  that  country  will  not  be  re- 
exported to  enemy  countries.  The  Board  of  Trade  announce  that, 
except  for  goods  on  Lists  A  or  B,  all  restrictions  on  export  to 
Denmark,  whether  by  freight  or  by  parcel  post,  have  now  been 
removed.  Exporters  should,  however,  satisfy  themselves  that  the 
goods  are  not  subject  to  any  Danish  import  prohibition.  Applica- 
tions for  licences  to  export  goods  on  Lists  A  or  B  should  continue 
to  be  made  to  the  Export  Licence  Department,  4,  Central  Build- 
ings, Westminster,  S.W.  1,  but  no  certificates  from  the  Danish 
Associations  need  be  produced. 

Annual    Outing. — The    employt^s    of    the    St.    Pancras 

Borough  Council  Electricity  and  Public  Lighting  Departments 
held  their  25th  (Victory)  annual  outing  and  dinner  on  Saturday, 
June  14th.  when  Southend  was  visited.  Over  100  sat  down  to 
dinner  at  Garnn's  Maisonette  Cafe,  in  the  High  Street,  Southend. 
The  Mayor  of  St.  Pat  eras  (Mr.  G.  F.  Parsons)  presided,  and  he  was 
supported  by  the  following  : — Alderman  Ohas  Williams.  Coun- 
cil.ors  T.  A.  Collins,  H.  H.  Mayes  D.  Edwards,  H.  Flight,  Mr. 
C.  H.  F.  Barrett  (town  clerk),  Mr.  S.  W.  Baynes  (chief  electrical 
engineer),  Mr.  A.  E.  Pyeraft  (chief  clerk),  Messrs.  W.  A.  Brown, 
Albert  Blanks,  and  H.  E.  Ellis.  A  most  enjoyable  day  was  spent. 
The  arrangements  were  in  the  hands  of  Messrs.  W.  Layton  and 
\V.  G.  Sutton. 


Motor   Lorries   for  Sale. — 1,500  unused  motor  lorries 

(:i  to  4  tons)  are  being  placed  on  the  market  as  surplus  war  stock, 
and  they  will  be  sold  by  private  treaty  by  direction  of  the  Disposal 
Board  of  the  Ministry  of  Munitions.  The  Controller  of  the  Me- 
chanical Transport  Department,  1,  Grosvenor  Place,  S.'W.,  will  give 
particulars. 

French    Import    Restrictions  Withdrawn.— The   Board 

ft  Tnidi-  Jovriiiil  for  June  19th  contains  preliminary  particulars  of 
the  French  Pivsidential  Decrees  published  in  the  Journal  Ofieiel. 
providing  for  the  abolition  of  iinport  restrictions  on  a  large 
numlier  of  goods  imported  into  France  or  Algeria,  and  the  increase, 
by  means  of  ad  niiiii-cni  surtaxes,  of  the  r.ates  of  Customs  duty  \i\v.m 
goods  imported  into  those  countries.  Copies  of  the  decrees  in 
c|uestioii  are  on  view  at  the  offices  of  the  Department  of  Oversea-s 
Trade.  73,  Basinghall  Street,  EC. 2.  and  the  full  translation  will 
be  published  in  the  Journal  for  June  26th. 

Sale  of  Connolly's.  At  the  Thatched  House  Hotel. 
Manchester,  on  Tuesday,  last  week,  Messrs.  Edward  Rushton,  Son 
uiid  Kenyon  offered  for  sale  by  public  auction  in  one  lot.  oa  a  going 
Luneern,  the  freehold  land  and  premises  known  as  tlie  Bla<;kley 
V:dt  Mil).  Blackley,  near  Manchester,  tog'ether  with  the  machinery 
and  plant  for  the  manuf;vcture  of  insulated  wire  and  cable,  and  the 
motive  power  plant,  utensils,  and  fixtures  therein,  together  with 
the  goodwill  of  the  business,  and  the  benefit  and  obligation  of 
pending  ordei-s  and  contracts.  The  price  realised  was  .£35.000. 
The  stock-in-trade  and  new  stores  are  to  be  taken  over  by  the  pur- 
chaser at  a  valuation  to  \x.  made  by  the  auctioneers  on  behalf  of 
l)Oth  parties. 

Patent     Restoration. — Application     for    restoration    of 

Patent  No.  28.953  of  1912,  granted  to  P.Marino  for  "Salicylate 
electrolytes  for  use  in  the  electrolytic  deposition  of  metals  or 
metallic  alloys,"  has  been  made  by  British  Electro-Chemists,  Ltd. 

The     Industrial     League. — The    .June     issue    of    the 

Industrial  League  Ji)h;7(«/ contains  articles  ranging  from  "Inter- 
national Labour  Conditions."  by  Mr.  G.  J.  Wardle,  C.H.,  M.P. 
(Parliamentary  Secretary,  Ministry  of  Labour) ;  to  one  on 
■■  Workers  and  Costing,"  by  Lieut.  C.  Lathan  ;  also  a  verbatim 
report  of  a  "  Workmen  and  Shop  Stewards'  Meeting '"  addressed 
by  the  Eight  Hon.  J.  R.  Clynes,  M.P..  and  the  Right  Hon.  G.  H. 
Roberts.  M.P.  .\n  announcement  appears  of  the  association  of  the 
Industrial  League  with  the  Civic  Federation  of  America,  an 
organisation  that  has  very  similar  objects. 

Belgian    Agencies    Wanted.— The    Board    of    Trade 

Journid  states  (Reference  No.  1.173)  that  a  consulting  electrical 
engineer  in  Brussels  desires  tn  obtain  agencies  from  British 
manufacturers  of  electrical  material  and  accessories  for  (»ntral 
generating  stations. 

The     French     Mines:    Restoration    Schemes. — The 

kidnixche  Ze'itviKj  in  referring  to  the  statement  made  by  Foch  to 
the  German  Armistice  Commission  to  the  effect  that  the  French 
mines  had  been  flooded  and  destroyed  by  CJermany  according  to  a 
definite  plan,  which  must  be  handed  to  the  Allies  in  order  to 
facilitate  an  examination  of  the  shafts,  says  that  the  German 
Government  has  replied  that  no  such  plan  exists.  The  mines 
were  flooded  or  blown  up  from  time  to  time  as  military  necessity 
arose,  and  the  only  directions  available  are  some  odd  notes  com- 
prehensible only  to  an  expert  familiar  with  the  localties.  The 
Government  has  offered  to  send  such  an  expert  to  meet  the  French 
mining  authorities  and  explain  the  notes.  This  offer  has  teen 
accepted. 

Trade    Risks    with    Russia;    Government    Insurance 

Scheme. — Arrangements  have  now  been  made  whereby  the  Board 
of  Trade  War  Risks  Insurance  Office,  53,Cornhill,  E.C.,  will  be  able 
to  give  facilities  for  the  insurance  of  the  inland  risks  upon 

(rt)  British  goods  imported  into  Russia,  and 

(/<)  Goods  bought  by  British  firms  for  export  from  Russia. 

The  insurance  will  cover  the  goods  against  loss  or  damage 
arising  from  war  risks,  riots,  civil  commotions  and  other  risks 
usually  included  in  an  ordinary  Lloyd's  policy.  Full  particulars 
and  rates  of  premium — which  will  vary  according  to  the  localities 
concerned — can  ba  obtained  on  personal  application  to  the  War 
Risks  Insurance  Office,  which  shoul4  be  supplied  with  precise 
details  of  the  nature  and  destination,  or,  in  the  caJe  of  exports, 
place  of  purchiise  of  the  goods  to  be  insurec'.  Policies  will,  in  the 
first  place,  only  be  issued  for  the  area  in  South-Eastern  Russia  and 
the  Northern  Caucasus,  including  the  ports  of  Taganrog,  Rostov- 
on-Don.  Novorossisk  and  Tuapse.  Facilities  for  marine  insurance 
will  also  be  given  in  cases  where  this  cannot  be  obtained  through 
the  ordinary  channels.  • 

It  is  hoped  that  one  of  the  more  important  effects  of  this  pro- 
vision of  insurance  facilities  will  be  to  enable  banks  to  give 
advances  in  the  ordinary  way  of  business  to  traders  (1)  in  respect 
of  shipments  from  the  United  Kingdom  to  Russia,  and  (a)  in 
respect  of  goods  lying  in  Russia  available  for  export. 

Some  of  the  leading  banks  are  giving  special  consideration  to 
the  question  of  Russian  trade  development,  and  among  others  the 
British  Trade  Corporation.  Lloyds  Bank,  the  London  County  and 
Westminster  and  Parr's  Bank  and  the  National  Provincial  and 
Union  Bank  of  England  have  intimated  that  they  are  prepared  to 
consider  applications  for  advances  against  goods  sent  to  Russia  and 
insured  as  above.  The  banks  are  also  considering  the  opeiiing  up 
of  business  in  different  parts  of  Russia,  and  it  is  hoped  that  this 
may  lead  to  methods  being  found  by  which  the  exchange  of 
British  and  Russian  goods  will  be  facilitated. 
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Whitley  Councils   for  Goverameiit    Establishments.— 

Ihere  is  published  as  a  supplement  to  the  Laixmr  Gacette  for  June 
1  full  copy  of  the  Draft  Conetitutions  of  the  foUowinp  Whitlej- 
Councils  and  Committees  for  (rovemment  Industrial  Establish- 
ments : — CO  Departmental  Joint  Council  :  C2)  Trade  Joint  Council : 
C3)  Shop.  Department.  Works  or  Yard,  and  Trade  Committees. 

Female  Labour. — Another  stage  in  Burnley  engineering 

.iispute  regarding  empiorment  of  female  labour  has  been  reached 
Cnder  protest  Messrs.  Simpson  Bros,  of  Hapton.  who  are  not 
members  of  the  Employers'  Federation,  have  tri^en  the  women 
workers  notice  to  cea.se  eli>ctriial  work.  ShuuM  invest iirations 
prove  satisfacttirv.  the  women  will  1h*  reinstated 

The  Electrical  Wholesalers'  Federation,  Ltd.— At  the 

last  meeting'  of  the  .^lain  Committee  of  this  Fedenitioii.  .Mr.  \V. 
Dimovan,  of  Messrs.  Donovan  J:  Co..  Birmingham,  was  elected 
chairman  of  Committee  for  the  enauintr  year,  and  Mr.  H.  H.  Berry, 
of  Messrs.  Berry's  Electrics,  Ltd..  vice-chairman.  Mr.  .■V.  G.  Beaver, 
of  the  Sun  Electrical  Co..  Ltd..  was  re-elected  honorary  .secretary. 
A  cordial  vote  of  thanks  wjia  accorded  the  outjroini.''  chairman. 
.Mr.  K.  AV.  Smith,  for  his  able  services  during  the  past  three  years. 

Copper  Mines  Shut  Down. — The  Times  stated  last  week 

that  the  Mount  Morgfan  Mines,  near  Brisbane,  had  closed  down, 
rendering  1,500  workers  idle. 

The    Industrial    Tour   of     Brazilian    Delegates.— On 

Monday  last  the  Brazilian  Commercial  Delejrates  who  are  on  a 
visit  to  this  country,  begran.  in  company  with  a  representative 
delegation  from  the  Federation  of  British  Industries,  the  business 
side  of  their  programme.  On  that  day  the  refritreratiuj.''  m.ichinery 
works  of  Messrs.  J.  &  E.  Hall  were  visited  :  Tuesday  and  Wednesday 
were  devoted  to  visits  to  explosives  works  and  docks  in  London  : 
yesterday  they  went  to  the  electric  lamp  works  of  the  General 
£l«ctric  Co..  Ltd.  To-day  there  Is  a  Federation  lunch  at  the 
Savoy,  and  to-nigrht  a  Government  dinner  at  the  Carlton  Hotel. 
To  morrow  there  is  to  be  a  trip  by  road  to  Windsor.  followe<i  by 
the  journey  on  Simday  to  BirmiuKham,  which  will  be  their  centre 
lor  five  days,  during:  which  the  Wolseley  Jlotor  Works,  and 
Millward's  needle  works  at  Kedditch,  Willans  ,^:  Uobinson  works  at 
Kojiby,  Kynoch's,  and  Alldays  A;  Onious's  works  at  Birmingham, 
will  l>e  visited.  On  Friday.  .luly  1th.  the  party  will  proceed  to 
Ul.a.sjjow,  where  they  will  see  David  Colville  s.  Beardmore  s  and 
Xobel's  works.  On  July  12th  they  will  proceed  to  Edinburgh  and 
see  the  North  British  rubber  factories.  On  Tuesda.v,  July  1.5th, 
they  will  be  at  Armstrong,  Whitworth's  at  Newcastle  ;  on  the 
following  day  at  the  Parsons  marine  turbine  and  Xorth-Eastcrn 
Marine  Engineering  works.  Darlington  receives  them  next  at 
various  works.  The  delegates  will  reach  Liverpool  in  time  to 
visit  the  British  Insulated  and  Helsby  Cables  works  on  July  21st. 
While  at  Manchester  they  will  see  the  Armstrong.  Whitworth. 
British  Westinghouse.  Crossley  Motor,  and  other  works,  also  the 
Manchester  Ship  Canal.  On  .luly  28th  one  section  of  the  party 
will  proceed  to  Sheffield,  and  the  other  to  Bradford.  Hadfield's, 
Firth's,  and  many  other  factories,  are  in  the  programme.  Leicester 
next  receives  attention,  and  thereafter  movements  are  dependent 
upon  the  Government  decisions  in  regard  to  Peace  celebrations. 
After  these  celebrations  the  tour  will  be  resumed  on  .Vugust  10th. 
and  Bristol  and  Swansea  will  exhaust  the  intentions,  if  not  the 
energies,  of  the  party.  The  official  programme  is,  as  in  the  case 
of  a  previous  tour  carried  through  by  the  F.B.I.,  prepared  in 
excellent  style,  and  we  have  no  doubt  that  the  efforts  of  the 
Federation  will  bring  in  due  course  ample  repayment  in  the  shape 
of  Brazilian  business  as  the  result  of  the  very  effective  demon- 
stration that  will  be  given  of  British  industrial  capacity. 

Condensing  Plant.— Recent  orders  for  Mirrlees  con- 
densing equipments,  received  by  the  Mirrlees,  Wat.sos  Co..  Ltd., 
(if  61a.sgow.  inclnde  seven  multiple  jet  condensing  plants  with 
combined  rotary  and  water  extracting  pumps  (Mirrlees,  Leblanc 
system).  One  of  these  is  for  the  Steel  Co.  of  Scotland,  Hallside 
Works,  to  work  with  Parsons  steam  turbines,  the  steam  duty  being 
4.5.000  lb.  of  steam  per  hour,  .\nother  is  for  the  Huddersfield 
Corporation.  St.  Andrew's  Roafl  power  station,  the  steam  duty  being 
72,000  lb.  of  steam  per  hour.  The  Mirrlees  multijector  air  pump  is 
being  adopted  by  large  and  important  power  stations.  A  Mirrlees 
surface  condensing  plant  for  a  steam  duty  of  161.500  lb.  of  steam 
per  honr  has  been  ordered  for  theGla-sgow  Corporation,  Dalmarnock 
power  station,  and  this  plant  includes  eight  multijector  air  pumps 
(Mirrlees.  Leblanr  sy,stem).  The  multijectors  are  arranged  in  two 
Ipanks,  each  bank  of  tonr  being  connected  in  parallel,  so  that  one 
(If  uiore  ejectors  in  either  bank  may  be  operated  to  deal  with  the 
air  leakage,  thus  providing  flexible  and  most  economical  arrange- 
ment. 

Scientific  Business  Management. — This  is  the  title  of 

No,  28  of  the  series  of  useful  grey  pamphlets  (2d.),  issued  by  the 
Ministry  of  Reconstrnction. 

Liquidations.— CoNNOLLX  Bros.,  Ltd.,  Blackley  Vale.— 
A  [lelition  for  the  winding  up  of  this  company  has  been  presented 
by  Messrs.  T.  Bolton  4^  Sons.  Ltd..  and  will  be  heard  on  July  1st. 

Westixghoise  Metal-Filamen't  Lamp  Co..  Ltd.— 'Winding 
up  voluntarily.  Liquidator.  Captain  M.  L.  Crandon  Gill.  Meeting 
of  creditors  June  30th,  at  2.  Norfolk  Street..  Strand,  W.C. 

"The  Woodville  Garage.  "  automobile,  electrical  and  general 
engineers,  tatherine  Street,  Cardiff.— Mr.  E.  F.  Tompkins  and 
W.  Latta  have  dissolved  partnership.  Mr.  W.  Latta  will  attend  to 
debts. 


Catalogues    and    Lists.— Mr.    F.    J.    Hastings,   57, 

Al'bert  Road,  Aston,  Birmingham. — Leaflet  giving  prices  (June)  of 
"lectric  lamps,  motors  and  supplies  for  theatres  and  kincmas. 

The  Electrical  Alloy  Co  .  Morristown,  New  Jersey,  'U.S.A. — 
Illustrated  circular  respecting  their  nickel  and  nickel  alloy  wire 
and  strips. 

Plant  for  Sale. — The   Disposal   Board  of  the  Ministrj 

uf  Munitions  invites  tenders  for  the  purchase  of  machine  tools, 
plant,  office  and  canteen  furniture  at  the  "  Edith  Cavell "  pro 
jective  factory,  Glasgovv.     See  our  advertisement  pages  this  week. 

Book  Notices. — "  Year  Kook  of  Wireles.s  Telegraphy  and 

Telephony"  for  l!il!>.  Pp.  cxvii  +  1.160  and  map.  London: 
Wireless  Press.     Price  7s.  ild. 

"  JiiiiiHal  of  the  Institution  of  Electrical  Engineers."  Vol.  LVII. 
No.  282.  May,  191!l.  This  issue  C(>ntaiM^  the  following  pa(H?rs  :  - 
"The  Navigational  Magnetic  Compa,ss."  by  Mr.  M.  H.  Field  ;  "  Elec. 
trie  Power  Supply  During  the  Great  War  '  (Part  I),  by  Mr.  A.  H. 
Gridley  and  Mr.  A.  JI.  Human  :  and  "The  Susceptibility  of  Feeble 
Magnetic  Materials."  by  Prof.  E.  Wilson. 

"Science  Abstracts ''' (A  and  15).  Vol.  \.\ll,  Part  5.  So.  267. 
May  .'<Ist..l91ii.  London  :  E.  &  F.  N,  Spon,  Ltd.  Price  Is.  6d.  each 
[Kist  free. 

We  have  received  a  copy  of  Indnxtry  in  I'ciiliainrnt  (No.  :!).  a 
monthly  journal  recording  the  operations  of  the  British  Common- 
wealth Union.  \  considerable  number  of  additional  firms  have 
been  elected  as  members. 

Trade  Announcements.— Owing  to  rapid  growth  of 
business,  the  Er.Ei  TKicAL  Accessories  Mandfaoturing  Co. 
have  taken  larger  premises,  and  their  address  as  from  July  14th 
will  l)e  Progress  Works,  Crossland  Street,  Hoi  beck,  Leeds. 

Mr.  C.  DRfiKL,  wholesale  electrical  dealer,  has  taken  larger 
premises  at  1 1 1,  Great  Ea-^tern  .Street,  London.  E.G.  2. 

Messrsi.  F.&  A.P-\nKiNSOX.LTD.,of  Guiseley.Leeds.  announce  that 
their  London  office  has  now  been  changed  from  Victoria  Street  tu 
H4.  Broadw.iy.  Westminster.  London.  S.W.I.  Telegraphic  addres.s 
and  telephone  number  unchanged  :  "  Octopede,  Vic.  London'  •. 
■■  Victoria  3.S7:H.'' 

Messrs.  CLoron.  S.mith  ^:  Co..  Ltd.,  have  removed  to 
36,  Victoria  Street,  London.  S.W.  1 .  where  all  communications 
should  lie  sent.  Teleplione  No.  :  "  Victoria  7937  "  :  telegrams  : 
"  Clufmit, "  Vic.  London," 

Mr.  H.  Sloog  announces  the  removal  of  his  offices,  as  from 
June  24th,  to  45,  Great  Marlborough  Street,  London,  AV  1.  Tele- 
phone No  :  "Regent  2460. ' 

Mr.  R.  S.  GooDBCRN.  electrical  engineer,  has  reopened  his  works 
at  Clarendon  Road,  Broadstairs. 

With  reference  to  their  recent  change  of  address  to  temporary 
offices  at  69,  Victoria  Street,  jiending  release  of  premises  then  in 
Government  occupation.  Messrs.  Pooley  &  Austin  state  that  the 
latter  premises  have  been  released  earlier  than  anticipated,  and 
on  24tli  inst.  they  moved  into  their  new  jiermaneut  address  at 
34.  Broadway.  Westminster,  S.W.  1.  Telephone  and  telegraphic 
address  unaltered. 

Messrs.  I.  FRANKEsnuBG  4c  Sons,  Ltd.,  of  Salfoi-d,  have 
changed  the  address  of  their  London  office  from  25.  Victoria  .Street, 
to  34,  Broadway,  Westminster,  S.W.  1.  Telegraphic  address  and 
telephone  number  imchanged. 

Titan  Electrical  Co. — The  company  is  mo.ving  into  larger 
premises  and  establishing  a  showroom  at  20,  High  Holbom,  W.C.  1 , 
where  electrical  fittings  will  be  displayed.  Telephone,  Holborn 
4687. 

The  British  Electrical  and  Mandfaoturing  Co.,  of  New- 
castle-on-Tyne,  have  opened  an  office  at  102,  Union  Street,  Glasgow, 
under  the  charge  of  Mr.  W.  A.  B.  Ames.  They  have  also  re-opened 
their  branch  at  Athen:eura  Street.  Sunderland,  with  a  comprehensive 
stock,  under  the  charge  of  Mr.  J.  A.  Woods. 

The  Aerial  Derby. — In  the  "Aerial  Derby''  held  at 
Hendon  on  Saturday  la^t — "the  fastest  Aerial  Derby  on  record  "— 
the  engines  on  the  machines  winning  the  first  and  second  prizes  were 
equipped  with  B.T.H.  magnetos,  the  winners  being  Capt.  Gathergood, 
tiying  an  Airco  machine  with  Napier  engine,  and  Lt.  Robert  Nisbet. 
flying  a  Martynside  biplane  with  Rolls-Royce  "  Falcon  '  engine. 

Non-Ferrous  Metal  Industry  Act. — The  London  Gazette 

for  June  24th  contains  a  list  of  further  additions  to  the  licences 
granted  under  this  .Set. 


LIGHTING  AND  POWER  NOTES. 


Ayrshire. — E.L.  Scheme. — Kilwinning  T.C.  is  to  ascer- 
tain from  the  Kilmarnock  Corporation  the  terms  and  conditions  for 
lighting  the  streets  and  houses  in  the  town.  It  is  understood  that 
energy  is  being  delivered  to  Largs,  while  the  village  of  Dundonaid 
is  also  supplied.  The  County  Council  has  granted  an  application 
for  a  branch  cable  from  Ardrossan  to  Dairy. 

Bolton.— FiKE. — Considerable  inconvenience  and  damage 
was  occasioned  by  a  fire,  last  week,  at  the  Corporation  electricity 
works.  An  old  water-cooler  adjoining  the  works  was  being  dis- 
mantled when  the  outbreak  occurred :  the  cause  is  unknown. 
Flying  embers  .set  fire  to  the  roof  of  the  works.  Damage  was 
confined  to  the  engine-house,  but  the  converters  had  to  be  stopped. 
Cars  continued  running  on  three  routes,  current  being  obtained 
from  Bury  and  the  South  Lancashire  system,  but  the  full  service 
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was  not  available  for  the  rest  of  the  day,  thougrh  there  tvas  a 
saflBcient  supply  for  lighting'  in  the  evening.  For  two  hours, 
pending  the  connecting  up  with  the  other  stations,  Bolton  was 
without  its  accustomed  supply  of  electricity. 

Brighton. — Ykar's    Working. — The    accounts  of    the 

Corporatiim  electricity  anJertaking  for  the  year  ended  March  31.-t 
last,  show  total  revenue.  £144.4.39,  against  £119.00.3;  expenditure 
£100,358.  against  .£7(3,02.5  ;  gross  profit.  £44,080.  against  £42.977 
\fter  deductinsr  sinking  fund  interest  and  other  charges,  the  net 
(irofit  was  £3.112.  whit  h  has  befn  carried  forward.  During  the 
year  the  total  units  sold  amounted  .i.  10,144,392.  again.st  lu.242,007  ; 
the  average  price  of  coal  per  unit  sold  was  I'lld..  .against  0'99d. 
Total  works  cost  per  unit  sold  r67d.,  against  IMOd.  2S.442  tons 
of  coal  were  consumed  during  the  year,  the  average  price  paid  being 
38s.  5id.  per  ton,  and  the  consumption  per  unit  sold  54  lb.. 
«(uivalent  to  an  increase  of  r."i.">  per  unit  sold,  .5,000  tons  con- 
sumed, and  an  extra  £30.000  expenditure  over  pre-war  conditions. 
The  department  has  now  4.588  H.P.  of  motors  connected,  r.nd 
numerous  applications  have  been  received  for  radiators,  cookers, 
heaters,  and  other  accessories,  the  original  No.  3  1.800-KVV.  turbo- 
alternator  has  been  scrapped,  and  a  new  4,O0O-KW.  turbo-alternator 
is  due  for  delivery  in  the  autumn.  The  total  average  price  obtained 
perimit  was  2'9fid  .  against  2'63d. 

Colne. — Ykar's  Working. — The  report  on  the  elec- 
tricity de]iartment  tor  the  year  ended  March  31st  last,  shows  that 
jiractically  no  expenditure  on  capital  account  was  incurred  during 
the  year.  Capital  expenditure  was  £55,873.  pind  that' repaid  to 
date  £30.584.  The  income,  £13,242,  was  the  highest  reached  by 
the  department,  being  a  net  increase  over  the  previous  year  of  £707. 
Cost  of  generation  and  distribution  was  £9,461,  against  £8,322  ; 
gross  profit,  £3,781.  against  £4.213;  interest  and  income  tax. 
£1.897;  and  principal  repaid.  £2.4(10.  After  providing  for 
interest  and  repayment  of  principal,  thei-e  was  a  loss  of  £o7(J. 
again.st  a  profit  of  £5  last  year.  I.44i5.60(>  B.  of  T.  units  were 
generated,  and  1,209.903  were  sold  during  the  year.  The  increase 
ill  nnits  supplied  for  lighting  and  power  was  lll.ltin;  traction, 
lU.iillO  ;  public  lighting.  5,375  :  or  a  total  increase  in  units  sold  of 
130.200.  The  plant  capacity  was  1.030  Kvv.,  and;  the  maximum 
load.  58i;  KW.,  with  a  loa<l-factor  of  234  per  cent. 

Crowle.— E.L.    Scheme.— -The    U.D.C.  has  declined  to 

ailopt  an  E.l,.  scheme  submitted  by  Mr.  Wroot,  who  suggested  the 
purchase  from  the  Admiralty  of  two  generating  engines  which 
had  been  used  for  searchlights.  The  estimated  cost  of  the  scheme 
is  £5,000. 

Doncaster.— Proposed  Neav  Plant. — It  is  proposed  to 

put  down  £40,000  worth  of  new  plant  at  the  electricity  works,  and 
application  for  borrowing  powers  to  this  extent  is  to  he  made.  It 
is  proposed  to  add  a  1,500-kw.  turbo-alternator  and  an  additional 
large  water-tube  boiler,  bringing  the  capacity  of  the  works  up  to 
1.300  KW. 

Dairy.  —  Overhead  Transmission.  —  Permission  has 
been  granted  to  the  Kilmarnock  T.C.  to  carry  an  overhead  main 
for  supplying  electricity  to  Dairy  from  the  existing  cable  at 
.\rdrossan. 

Denny. — Mains  Extensions  Cancelled. — On  account 
of  the  cost  (£720)  the  T.C.  has  decided  not  to  extend  the  E.L.  main* 
to  Anchor  Burn,  Dunipace. 

Dundee. — New  Plant. — The  Electricity  Committee  has 
agreed  to  the  engineer  obtaining  machinery  for  the  proposed 
extension  of  the  electricity  station,  at  a  cost  o££13G.019.  The 
engineer,  with  the  view  of  saving  time,  has  obtained  prices  from 
contractors  who  have  done  similar  work  for  the  Corporation.  Two 
5,000-KW.  Willans  turbo-alternators  will  cost  £69.659,  and  four 
large  B.  A;  W.  water-tube  boilers,  £66.360.  The  prices  do  not 
allow  for  increases  in  labour  or  material.  They  would  be  only 
losing  time  and  gaining  nothing  by  advertising  for  tenders. 

Loan  Sanction. — The  Secretary  for  Scotland  has  sanctioned 
the  borrowing  of  ,£250.000  for  the  purpose  of  capital  works, 
raising  the  total  sum  authorised  to  be  borrowed  to  £759,000,  on 
condition  that  the  department  set  aside  annually  a  sinking  fund  of 
not  less  than  4  per  cent,  on  the  amount  borrowed. 

Durham. — Prue   Increase. — The  County  of   Durham 

E.P.  Distribution  Co..  Ltd..  is  to  further  increase  the  price  of  elec- 
tricity, as  from  the  expiration  of  the  June  quarter,  by  30  per  cent, 
for  lighting  and  10  per  cent,  for  heating. 

Eccles. — Bilk  Supply. — The  Corporation  is   taking  a 

bulk  BUjijily  of  electricity  from  the  Lancashire  E.P.  Co. 

Edinburgh. — Price     Increase. — Th4    price     of    stair 

lighting  is  to  be  raised  from  198.  3d.  to  an  average  of  228.  6d.  per  lamp. 

Ewell. — E.L.  Scheme. — The  P.C.  has  asked  the  South 
Metropolitan  Electricity  Co.  when  it  is  likely  to  have  electricity 
supplied  to  the  parish,  and  has  requested  the  R.D.C.  to  press  the 
matter  forward. 

Grimsby.^-YEAR's   Working. — The  electricity   under- 
taking shows  a  deficiency  of  £2,642  on  the  past  year's  working. 
Heywood.  —  Loan    Sanction. — The    Corporation    has 

received  the  sanction  of  the  L.G.B.  to  borrow  £4,938  and  £5,350 
for  the  pur]K)scs  of  the  electricity  undertaking. 

Kirkby-in-Ashfield. — Waterworks  Electrification. — 

The  Butterley  Co.  is  about  to  electrify  its  waterworks,  and  will 
install  conductors  of  sufficient  capacity  to  supply  energy  to  the 
waterworks  of  the  TT  D.(^' 


Llandyssal  (Cardiganshire).— Hydro-Electric  Scheme. 

— Steps  are  being  taken  to  provide  a  supply  of  electricity  for  the 
town.     It  is  proposed  to  utilise  water  power. 

London. — Poplar. — The  report  on  the  electricity  under- 
taking for  the  year  ended  March  31st  shows  that  units  sold  in- 
creased from  i'O,505,ti24  to  21,526,200  ;  not  income  increased  by 
£25,985.  and  working  expenditure  by  £20.133  ;  gross  profits  in- 
creased by  £5,851.  The  net  profit  totalled  £8,984,  and,  after  pro 
viding  for  first  charges  on  net  profits,  a  sum  of  £6,215  is  available 
for  distribution  under  the  Council's  bonus  .scheme  :  of  this  .£2,486  is 
transferred  to  general  account.  Bonus  to  staff.  C1.221  (being  20  per 
cent,  up  to  £6.000  and  10  per  cent.  over),  and  the  balance  (£2,508) 
is  to  go  to  reduction  of  assets. 

Lytham. — Proposed  Loan. — The  D.C.  is  to  apply  to  the 

L.G-.B.  for  sanction  to  borrow  £35.500  for  electric  lighting 
purposes. 

Manchester.— Sub-Station  Wrecked. — As  the  result 
of  the  collapse  of  a  mill  chimney  which  was  being  demolished  at 
Ancoats  last  week,  an  electric  sub-station  was  wrecked,  ft  §up- 
plied  a  number  of  firms  in  the  district,  and,  as  a  result,  th'esi: 
premises  were  temporarily  closed  for  a  few  days. 

Motherwell. — Bulk  Supply. — The  T.C.   has    accepted 

terms  for  a  supply  of  electricity  from  the  Clyde  Valley  E.P.  Co. 

Penicuili. — Works  Electrification.— Messrs.  Taitand 

Co.  are  introducing'  electrical  power  into  their  works,  and  the  plans 
for  the  necessary  alterations  have  been  adopted  by  the  T.C. 

Portrash. — New    Generating  Station. — The  U.D.C. 

has  agreed  to  purchase  for  £1,800  property  at  Fortseadden  Bay. 
at  a  yearly  rental  of  .£10.  as  a  site  for  an  electrical  generating 
station. 

Rathmines. — Price    Revision. — The  U.D.C.  has  fixed 

the  minimum  charge  for  a  supply  of  electrical  energy  at  10s.  6d. 
per  quarter  for  each  consumer,  this  charge  to  come  into  operation 
from  September  1st  next. 

Reigate. — Price  Revision. — The  T.O.  has  applied  to 
the  B,  of  T.  for  consent  to  increase  the  price  of  energy  by  Id. 
beyond  the  statutory  maximum  charge  of  8d.,  as  from  July  Ist  next. 

Rochdale. — Loan  Sanction. — The  L.CJ.B.  has  sanctioned 
the  borrowing  of  £3,500  overspent  on  cables,  and  for  various  small 
amounts  for  new  work. 

The  Corporation  Electricity  Committee  has  approved  the  accept- 
ance of  tenders  for  the  supply  of  cables,  switchgear,  iScc,  for  the 
extensions  to  the  D.R.  Cotton  Mills,  amounting  in  all  to  about 
£40.000. 

Seliiirl^. — Street  Lighting.  — The  T.C.  has  deferred  the 

introduction  of  street  lamp  controllers  until  the  comparative  cost 
of  gas  and  electric  lighting  has  been  ascertained. 

Shanklin  (I.  of  W.).— Pi  blic  Lighting.— The  E.L.  Co. 

has  informed  the  U.D.C.  that  if  the  whole  of  the  lighting  is  under- 
taken the  cost  per  lamp  will  be  about  £2  2s.  per  annum. 

Sonthmolton. — Expert  Advice. — Mr.  Stuart,  of  Ufra- 
combe,  is  to  advise  on  the  proposed  E.L.  scheme  for  the  borough. 

Southport. — Loan  Sanction. — The  L.G.B.  has  sanctioned 
the  application  of  the  Corporation  for  permission  to  borrow 
£130,0u0  for  the  new  electrical  plant  and  mains  extensions.  The 
department  has  200  applications  for  energy,  which  it  cannot  grant 
as  the  present  plant  is  overloaded.  It  is  ettimated  that  the  new 
plant  will  effect  a  saving  in  fuel  of  £7.000  a  year  (£8.400  if  the 
price  of  coal  advances  by  4s.  6d.  per  ton)  and  it  is  proposed  to  carry 
out  the  work  at  once,  so  as  to  be  ready  for  next  winter. 

Sunderland. — Price  Increase. — Charges  for  electricity 
supply  are  to  be  increased  as  follows  : — In  place  of  the  present 
power  rate,  there  is  substituted  a  rental  of  £4  per  kv.a,  plus  ■4d. 
per  unit,  plus  an  increment  ftf  '0054d.  for  each  3d.  rise  in  the  cost 
of  coal  above  the  standard  price  of  8s.  6d.  per  ton.  The  present 
increases  in  the  rates  for  lighting,  domestic  use,  cooking,  and  heat- 
ing are  to  be  advanced  to  33i  per  cent.  The  effect  of  the  new 
charges  is  to  bring  the  increase  over  pre-war  rates  up  to  53  per 
cent,  in  the  case  of  power  and  56  per  cent,  in  the  case  of  general 
supplies.  The  average  price  received  for  supplies  works  out  at 
r09d.  per  unit. 

Tenterden.— Bulk  Supply. — The  T.C.  has  decided  to 

support  the  scheme  of  the  Hastings  T.C.  to  supply  electricity  in 
bulk  to  the  borough. 

Thornton. — Time    Extension. — Application    is    to  be 

made  for  the  electric  lighting  order  to  be  extended  for  a  further 
12  months.  Negotiations  are  in  progress  for  the  amalgamation  of 
the  district  with  the  neighbouring  county  lx)rough  of  Blackpool. 

Tonbridge. — Loan  Application. — The  T.C.  has  applied 

for  a  loau  of  £2.500  for  mains  extensions. 

Torquay. — Price  Increase. — The  T.C.  has  decided  to 
increase  the  price  of  electricity  for  lighting  by  id.  per  unit,  and 
heating  and  power  by  i<\.  per  unit,  from  the  Midsummer  meter 
readings.  Meter  rentals  have  been  fixed  as  under  : — Up  to  10  and 
including  25-ampere  capacity.  Is.  9d.  per  quarter  ;  meters  of  larger 
capacity,  2s.  9d. 
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Tuam. — ii.L.  tjcaiiiii;. — The  gas  company  Las  notified 
the  Town  Board  that  it  intend?  applying  for  a  prov.  order  for 
power  to  supply  electricity  for  all  purposes  in  Tuam  and  district. 
The  Tuam  Electric  Lijrht  and  Power  Co..  reeently  formed,  is  also 
applyinjr  for  a  prov.  order  for  the  same  purpose,  and  the  former 
application  is  to  be  opposed, 

Tunbridge   Wells.— Rkstukted    Supply.— Until    new 

niachint  ly  luis  lieen  installed,  no  further  application  for  connec- 
tions for  lig-htintr  or  heating  can  be  entertained,  except  at  the 
discretion  of  the  Committee, 

Watford.— Loan   Sanction.— The  U.D.C.  has  received 

sanction  to  loans  amounting  to  £20,540  for  electricity  purposes, 
Warminster.— E.L.    Scheme.— The    U.D.C.    has    been 

informed  that  there  is  no  probability  of  the  town  being  lit  by 
electricity  nest  October  as  had  been  hoped,  with  a  supply  from  a 
military  power  .station. 

Weymouth.— ?R1CE  Ekvisiun.— The  price  of  electricity 
bus  been  increased  as  under  from  .Inly  Ist  ;— Lighting,  from  ;d. 
to  8d.  per  unit,  with  discount  :  power,  2'*d.  net,  instead  of  3d.  for 
the  first  20  units  [ler  quarter,  and  2d,  beyond  :  fixed  price  lightinsf 
a'lvunced  by  10  per  cent. 

Loan-  Api-licatioS.— A  loan  of  £2.500  for  services  has  been 
applied  for. 

Wolverhampton.— Mains     Extexsioks.— The    electric 

mains  are  to  l>e  extended  in  various  districts  of  the  borough  and 
in  Buckbmy.  at  an  estimated  cost  of  £6,379, 


TRAMWAY  AND  RAILWAY  NOTES. 

Accrington.— Track  Subsidence. — Part  of  the  tram 

way  track  in  Blackburn  Eoad  has  been  sinking,  on  account  of  an 
old  sewer,  and  the  cars  incline  so  much  that  they  are  in  danger  ol 
touching  when  passing  each  other.  Extensive  repairs  are  now 
proceeding. 

Ardsley.— LiNKiNG-Li'.  — The  U.D.C.  has  decided  to 
support  a  scheme  for  linking-up  the  Leeds  and  Dewsbury  tram- 
ways along  the  main  road  passing  through  the  Cooucil's  area. 

Argentina.— Strike.— The  tramway  services  at  Buenos 
Aires  have  been  resumed,  and  the  situation  has  become  more 
normal. 

Birmingham.— Electric  Vehicles.— The  city',s  order 
for  electric  dust-collecting  vans  was  given  to  Messrs.  Edison 
Accumulators,  Ltd. 

Brazil. — Eailway  Electrification. — According  to  the 
Engineer,  proposals  are  said  to  be  before  the  Brazilian  Government 
tor  the  electrification  of  the  Estrada  de  Ferro  Central  do  Brazil— 
the  Central  of  Brazil— between  Rio  de  Janeiro  and  Barra  do  Pirahy, 
and  between  Santa  Cruz  and  Piracamby,  bv  a  group  of  English  and 
Italian  financiers. 

Bnrnley.— Proposed  O.mnibus  Service. — The  Corpora- 
tion proposes  to  ask  for  power  to  run  a  motor-'bus  service  between 
Its  tramway  terminus  and  Rawtenstall  tramway  terminus  at 
Loveclough. 

Chile.  —  PtAiLWAY    Electrification.  —  Of    the    loan 

recently  authorised  for  carrying  out  railway  improvements 
S2o,000,000  has  been  assigned  for  the  electrification  of  the  first 
railway  zone,  comprising  Valparaiso,  Los  Andes,  Santiago. 

Continental. —  Switzerland. — The  introduction  of  a 
Bill  providing  for  Federal.  CantonaJ.  and  Communal  subventions 
for  the  electrification  of  private  railways  has  been  approved  by  the 
Swiss  State  Council. 

Doncaster. — IiOA\  Application. — The  T.C.  has  applied 

for  a  loan  of  £5.500  for  a  new  tramcar  shed  and  for  the  inside 
track  and  pits. 

Edinburgh. — There    is    a    doubt    as   to    whether    the 

Corporation  undertaking  will  be  able  to  furnish  electricity  for  the 
working  of  the  first  section  of  the  electrified  Corporation  tramwavs 
by  the  winter  of  1920.  Every  effort  is  being  made  to  push  on  the 
work  of  the  new  power  station  ,at  Portobello. 

Glasgow.— Year's   Working. — The  total   revenue    of 

the  Corporation  tramways  for  the  past  year  was  £1,531,320,  an 
increase  of  £118,685.  Expenditure  showed  correspondingly  larger 
increase,  and  the  balance  carried  to  net  revenue  account  was 
£281,331,  against  £368,452  for  the  previous  year.  The  total 
surplus  to  be  handed  to  the  City  Common-Good  Fund  is  £14.772. 
against  £177,652. 

India.— Year's  Working.— The  net  revenue  of  the 
Calcutta  Tramways  Co.  for  the  year  1918  was  £151,100.  The 
reserve  for  depreciation  received  £25,000,  making  the  total 
£120,500,  and  £2,000  was  set  aside  as  a  reserve  for  investment 
depreciation,  increasing  that  account  to  £4,000.  The  amount 
-arried  forward  was  increased  from  £8,400  to  £28,600. 


London, — L.C.O. — The  financial  burdens  of  the  L.C.O. 

tramways  were  further  explained  to  the  .Select  Committee  on 
London  Trallic  bust  week  by  Sir  H.  llaward.  Comptroller  of  the 
Council,  who  saiif  that  the  estimated  deficiency  for  the  year  ending 
March  next,  was  £158,913.  The  only  way  to  have  kept  up  the 
renewals  fund  wouhl  have  been  to  raise  the  fares  in  1912-13,  whicli 
would  have  been  a  very  dubious  stop  to  take  at  that  time,  when 
there  was  severe  omnibus  comjietition.  The  likelihood  of  fares 
having  to  be  further  increased,  depended  on  competition  and  on 
expenses.  The  latter  were  estimated  to  rise  much  further,  and  he 
saw  no  prospect  of  fares  being  reduced.  Mr.  A.  L.  C.  Fell,  general 
manager  L.C.C.  tramways,  said  the  tramways  should  he  perinitteil 
a  higher-  speed,  and  traffic  should  be  regulated  as  in  New  York. 
by  automatic  signalling  posts  at  crossings.  Mr.  Fell  denied  that 
the  bulk  of  the  passengers  were  paying  double  fares,  and  said 
thei'e  was  no  intention  of  having  trick  sections  ;  over  50  per  cent. 
of  the  traffic  consisted  of  penny  passengers.  Omnibus  companies 
ought  to  be  compelled  to  run  workmen's  services.  The  price  ol 
new  cars  was  now  three  times  the  pre-war  cost.  Probably  in  tlu 
future  a  smaller  car  would  be  introduced,  either  w  ith  a  trailer  oi  ;, 
•loupled  ear.  Uuifonnity  between  cars  and  trains  was  difficult  un 
account  of  the  difference  in  speeds.  Tin?  Qonnnil  would  besati3fie<l 
witli  a  profit  of  4d.  per  car-mile,  and  he  was  in  favour  of  tin- 
financial  burden  of  the  r-oads  being  equalised  betwe(^n  transport 
undertakings.  He  would  do  away  with  tramway  deadends,  and 
ilevelop  the  linking  up  of  lines,  and  be  suggested  that  -omnibuses 
.should  not  operate  where  the  traffic  justified  the  running  of  tram- 
ways. The  most  congested  terminus  was  Blackfriars,  but  the 
pressure  there  was  now  somewhat  relaxed  because  the  new  fares 
were  equalised  both  -ways  >-lii  Blackfriars  or  Westminster. 
\'ictoria  was  a  difficult  place  to  deal  with,  and  until  a  loop  line 
was  obtained  the  present  system  was  the  best.  If  the  Victoria 
terminus  was  linked  up  with  Harrow  Road.  i:ta  Hyde  Park  and 
Edgware  Eoad.  it  would  be  a  great  advantage.  Victoria  Street 
was  wide  enough  for  a  double  track,  and  Birdcage  Walk  would  be 
an  alternative  but  less  useful  route.  During  the  war  the  Council 
sold  59  cars  of  obsolete  type  to  other  authorities  at  the  request  of 
the  Ministry  of  Munitions,  but  the  Council  had  no  power  to  run 
those  cars 

Improved  Tcbe  Service. — The  Metropolitan  Railway  Co-  ie 
making  various  improvements  throughout  its  system,  giving  a 
more  frequent  and  rapid  service.     Later  trains  are  also  to  l)e  run. 

From  Saturday  last  12  stations  on  the  underground  railways  which 
have  been  temporarily  closed  on  Sundays  will  remain  open  all  day. 
Also  27  stations,  which  have  been  temporarily  closed  earlier  at 
night,  will  remain  open  until  the  time  of  the  last  advertised  trains. 

L  TJ.T.  Track  Repairs— The  relaying  of  the  whole  of  the 
L.U.T.  tramway  track  in  the  Chiswick  High  Road  has  commenced. 
Traffic  is  being  maintained  over  one  line. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Automatic- Telephones. — A  regrettable  error  crept  into 
our  note  under  this  heading  last  week.  The  new  Huddersfield 
telephone  exchange  is  of  the  central-battery  manual  type — not 
automatic — the  full  equipment  for  which  was  supplied  and  erected 
by  the  Peel-Conner  Telephone  Co.,  Ltd. 

Cable  Delays. — Further  representations  are,  we  under- 
stand, to  be  made  immediately  by  merchants  to  the  authorities  on 
the  subject  of  the  serious  cable  delays.  Since  much  business  is 
normally  conducted  on  a  c.i.f.  basis,  business  under  present  condi- 
tions of  delay  is  often  quite  impracticable.  The  continued  refusal 
of  the  authorities  to  permit  the  use  of  private  codes  is  undoubtedly 
responsible  for  much  of  the  delay. —  T/ie  Tinirs. 

It  is  officially  announced  that,  owing  to  an  interruption  of  the 
cable  between  the  Azores  and  St.  Vincent,  on  May  22nd,  the  West 
African  full-rate  traffic  was  delayed  from  one  to  three  days,  and 
that,  in  the  case  of  deferred  telegrams  at  half  rates,  the  delay  was 
as  long  as  eight  or  nine  days.    On  June  10th  the  cable  was  restored. 

From  Xew  Zealand  comes  the  news  that  a  deputation  of  the 
Associated  Chambers  of  Commerce  waited  on  the  P.M.G.  and 
protested  against  the  delays  on  commercial  cables.  The  Minister 
held  out  no  hope  of  an  immediate  improvement. 

Constantinople  Telephone  System. — The  financial  Press 

states  that  the  general  manager  of  the  Constantinople  Telephone 
Co.,  now  on  a  visit  to  London,  reports  that  the  plant  was  taken 
over  finally  from  the  Turkish  authorities  as  from  April  1st  last, 
and  the  service  is  now  being  conducted  by  the  company. 

New  Marconi  Invention. — At  the  general  meeting  of  the 

Marconi  International  Marine  Communication  Co.,  held  last  week, 
Mr.  G.  C.  Isaacs  stated  that  the  number  of  stations  installed  and 
worked  by  the  company  at  the  end  of  the  year  was  2,549.  and  now 
stood  at  2,638.  They  had  every  reason  to  hope  tliat  telegraph 
stations  on  board  ships  would  be  more  freely  used  in  the  future 
than  they  were  in  the  past.  They  thought  it  probable,  too,  that 
an  additional  source  of  revenue  to  the  company  would  arise  from 
the  more  general  use  on  board  f.hips  of  direction-finding  apparatus. 
To  an  even  greater  extent  it  was  thought  that  the  latest  invention 
of  Senator  Marconi  would  be  adopted  on  board  ships.  This  new 
discovery  provided  means  whereby  a  ship  in  the  densest  fog 
might  discern  the  approach  of  another  ship,  provided  that  that 
ship  be  also  fitted  with  the  apparatus,  and,  at  the  same  time, 
giving  an  approximate  idea  of  the  distance  of  the  approaching  ship. 
At  jrresent  commercial  shape  was  being  given  to  this  new  appa- 
ratus, and  its  value  on  board  -ship  would  be  shortly  demonstrated. 
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P.Oe    War    Workc— According  to  Mr,  Pike  Pease,  the 

telegraph  business  at  the  front  was  mag'nifioently  organised, 
and  at  headquarters  alone  over  7,000  telegrams  have  been  dealt 
with  in  one  day.  The  P.O.  supplied  40,OuO  miles  of  cable  for 
use  in  the  trenches,  and  200.000  miles  of  overhead  wire,  the  insula- 
tors used  numbeiiug  five  millions. 

Secret  Wireless  Stations. — During  the  examination  of 

spies  arrested  by  the  B'inns.  it  was  found  that  the  "  Reds"  had  a 
wireless  station  at  Helsingfors,  which  it  is  hoped  wUl  shortly  be 
discovered.  Further,  it  is  probable,  says  the  Times,  that  a  similar 
station  exists  in  England. 

United  States. — The  House  of  Representatives  has 
idopted  the  Bill  passed  by  the  Senate  providing  for  the  return  of 
the  telegraphs  and  telephones  to  private  control. 


CONTRACTS  OPEN  AND  CLOSED. 

{The  date  giren  in  parentheses  at  tkf  end  of  the  paragraph  indiaitet 
the  issue  of  the  Electrical  Review  in  mhirli  the  "  Offifiul 
Notice''  appeared.) 

OPEN. 

Australia. —  Sydney. — August  L'7th.  N..S.W.  Railways 
and  Tramways  Department.  Three- pha«e  induction  motors.  Chief 
Electrical  Engineer,  61,  Hunter  Street,  Sydney. — Tenders. 

Bedford. — July  14th.  Electricity  Committee.  One 
1,,")00-KW.  l-phase  turbo-alternator  and  condensing  plant,  boilers, 
.superheaters,  mechanical  stokers  and  induced  draught  plant.  E.H.T. 
:iwitchgear.  water  softener,  feed-water  heater  and  storage  tanks, 
water-mtasuring  apparatus,  feed  pumps.     (Jane  20th.) 

July  2lBt.  Electricity  Committee.  Buildings',  electric  motors, 
kc,  coal  conveyor,  runaway  and  chutes.     (See  this  issue.) 

I  Belfast. — Jwne  30th.  Harbour  Commissioners.  Three 
oi  five  electric  travflling  gantry  cranea.  Mr  T  S  Gilbert,  Harbour 
Engineer,  Harbour  Office,  Bellaat. 

Birkenhead. — July  28th.  B.  of  G.  Installation  of  in- 
ternal telephones.    (June  6th.) 

Colne. — July  4th.  Electricity  Department.  Supply, 
ili-awing-in  and  jointing  of  approximately  2,200  yd.  '0.5  sq.  in., 
S,300-volt,  3-core  cable.     (June  20th.) 

Darlington. — July  nth.  Electricity  Department.  Rotary 
conveiter,  cooling  tower,  water-tube  boiler,  economiser,  and  induced 
draught  fan.     (June  20th,) 

Gravesend. — July  12th.     Electricity  Department.     One 

2.000-KW.    turbine  with  6,000/6,600-volt  3-phaee  alternator,   con- 
denser with  motor-driven  air  and  circulating  pumps.     (June  20th.) 

Kirkcaldy. — June  30th.  T.C.  One  7-b.h.p.  electric 
motor  and  equipment  for  the  organ  at  the  Adam  Smith  Halls. 
Snecification  from  the  Burgh  Electrical  Engineer,  Electricity 
Works. 

Paris. — July  10th.  Administration  des  Postes  et  Tcl6- 
graphes.  Supply  of  multiple  commutator  switchboards.  Par- 
ticulars from  Direction  de  I'Exploitation  Telephonique,  4,  Bureau, 
103,  Rue  de  Crenelle,  Paris. 

Portsmouth. — July  ;;rd.  Electricity  Department.  AVatci- 
liiltp  boiler,  steam  capacity  20,000  lb.  per  hour    (.fune  20th.) 

Salford. — .Fune  30th.  B.  of  G.  Repairs  to  telephone 
apparatus  at  Eccles  New  Road  Institution.  Mr.  E.  H.  Inchley, 
Clerk,  Poor  Law  Offices,  Eccles  New  Road. 

July  7th.  Electricity  Department.  Steel  cinder  bunker  at  the 
power  station,  Frederick  Road,  Pendleton.  Borough  Electrical 
Engineer. 

Tasmania. — Launceston. — July  28th.  City  Council. 
Sub-station  equipment,  battery,  reversible  booster,  switchgear,  &c. 
City  Electrical  Engineer. 

West  Ham. — July  1st.  T.C.  20  single-truck  electric 
tramcar  bodies,  with  roof  covers.  Mr.  L.  Slattery.  General  Manager. 
Greengate  Street,  Plaistow,  E.  18. 


CLOSED. 

Australia. — P.lI.G.'s  Department,  Queensland  : — 

1,000  telephones,  magneto  wall  pattern,  £4,650.—.!.  Paton  &  Co.— Tendtr.i. 

Burnley. — Health  Committee.-    Edison   electric   Sj-ton 

vehicle,  with  tipping  body,  &c.,  £1,814. 

Coventry. — The  City  Council  has  been  recommended  to 
accept  tenders  amouoting  to  £10,908,  for  five  new  tramcars. 

Glasgow.^ — Tramways  Committee.     Recommended  : — 

Car  motor  equipment.— British  Westinghouse  K.  4  M.  Co.,  Ltd. 
Car  motor  controllere.— British  Thomson-Houston  Co.,  Ltd. 
Armature  coils.— Manchester  Armature  Repair  Co. 
Scrap  Drake  blocks.— Miller  &  Co. 
Special  track  work  ; — 

Edgar  Allan  &  Co.  (delivery  10  weeks) £6,653 

Haddelds,  Ltd.   (3  to  4  months) 6,624 

U.S.  Steel  Products  Co., Ltd.  iLoraine  Steel  Co.)  (8  to  10 

weeks;  6  to  9  weeks  if  order  cabled)      .,  (reoom.)  ..      S.184 


Government    Contracts.  ™  The    following  Govemmeni 

contracts  were  placed  during  May,  1919  : — 

Crown  .Agents  for  the  Colokies. 

Electric  turret  clock. — Gent  &  Co.,  Ltd. 

\V,P.   insulators. — Bullers,   Lid. 

\V.\K  Office. 

.Motor  converters.— Bruce   Peebles,   Ltd. 

Transformers. — Foster    Engncermg   Co.,    Ltd. 

India   Office — Store   Department. 

Wireless    apparatus,— .Marconi's  Wireless    Telegraph    Co.,    Ltd. 

Cable.- Macintosh  Cable  Co.,  Ltd.;  Siemens  Bros.  4  Co.,  Ltd.;  General 
Electric  Co..    Ltd. 

Cells.— J.  C,  Fuller  S:  Son,  Ltd.;  D.P.  Battery  Co.,   Ltd. 

Copper  wire. — K.   Smith  &  Co.,  Ltd. 

Crucibles,— .Morgan  Crucible  Co.,  Ltd. 

Train  lighting  materials. — J.  Stone  &  Co. 

Post  Office. 

Telegraph   apparatus, — .Automatic  Telephone   iManufacfui  ing  Co.,    Lid, 

Telephone  appar.itus.— British  L.M.  Ericsson  Mrniui.iclurinfi  Co.,  Ltd.;  Lndia- 
Rubber,  Gulta-Percha  &  Telegraph  Works  Co.,  Ltd.;  London  Electric 
Wire  Co.   &   Smiths,  Ltd.;    Park  Royal   Engineering  Works,   Ltd. 

Battery  boxes, — W.  D,  Tucke: 

Felpgraph    &    telepho 


Gen 


j1  El. 
Co.,   Ltd. 
Insulators. — Taylor,  Tunni 
Sheet  &  strip  lead.  — Grev 
Troughing  &  .over.— fJoiil 
1  roughing.— .\.    Bruce  & 
Bronze  insulated    win-.— S 
strand  oojjper   w 


Ltd 


Sons,  Ltd. 

British     Insulated     &     Helsby     Cables,    Ltd.; 

Hackbridge  Cable  Co.  Ltd.,  Union  Cable 


icli,ae  &  Co. 

Si  Martin,  LtJ. 

ton  S  Co.,  Ltd. 

Co.;    Burt,    Boulton   &    H.nvwu.l, 

iomens  Bros.  Hi   Co.,    Ltd.  ' 

-T.   Bolton   &   Sons, 
<i.l.   strand    wire.— Rvlands   Bros.,   Ltd.;   W^itccross  Co.,    Ltd, 
V,!.R.  wire.— W.   Gcipel  &  Co. 
1. riving    conduits.— Kingston-Portsmouth    Road:    Grounds    &    Newton;    London- 

Stanmoro  corner   (manholes)  :   J.   Mowlem  &•  Co..   Ltd.* 
.M.nnufacturing,    supplving.    drawing-in    and   jointing    cables.- -Manchester-Roch- 
.  .     -..._,    jji^^.j.^  j;.  ^^_  Ltd.;  Leeds-Wakefield,  Johnson  &  Phillips, 


Ltd. 
Extension    of    Telephone    Exchange 

Co.,  Ltd. 
Supplying   and   erection   of  pick-up   car 

Iwimson    Pneumatic   Tube    Co. 
Overhaul  &   repair  of  recovered   submai 

&   Telegraph   Works  Co..  Ltd. 
Overhaul    and   repair    of    H.M.    T.S.   * 


We 


equipment  at  Derby. — Western  Electric 
•ier  at  Manchester  Head  Post  Office.— 
ine  cables,— I  ndia-Rubber,  Gutta-Percha 
.Monarch."— R.    &    H.    Green  &    Lilley 


H.M.  Office  of  Works, 
Tks- — Electric   W'iring   Kew  In 


Offices      Lund    Bros    i 


Public  Works,   Ireland, 
Electrical  works  &  supplies,  Belfast  district.— A.  Stevenson.  ^ 

Hull. — Corporation.  Telephones  Committee.  New  dis- 
trict automatic  exchange.     Tender  of  £  19,800  accepted. 

Preston. — The  Corporation  Cleansing  Committee  recom- 
mends the  accepta^'ce  of  a  tender  for  two  electric  vehicles  for 
that  department,  at  a  cost  of  .£2,661. 

Richmond-on-Tees. — T.C. : — 

E.L.  installation  at  the  public  baths.— Beard  i  Co.,  £o1 103. 
Two  electric  dust  vans  ; — 

General  Vehicle  C"..  Ltd.    .       (accepted)    . ,    £1,295  each 
Ransomes,  Sims  &  Jefferies,  Ltd.  ,.                   ..  1,300    ,, 

Edison  Accumulators,  Ltd 1.4"27    ., 

Stirling.— T.C.  :— 

Condensing  plant.— Edward,  Dean  &  Beal,  Ltd.,  i4,124. 

Taunton.— T.C.  :— 

75-KW.  transformer.— British  Electric  Transformer  Co.,  £131. 
CabiC  for  a  year.— Pirelli-General  Electric  Co. 


FORTHCOMING     EVENTS. 


Institution  of  Electrical  Engineers  (S'udents'  Section).— Saturday,  June 
ii.sth.    Visit  to  ^National  Physical  Laboratory,  Teddington. 

Monday,  .Tune  30tli.  At  B  p.m.  At  the  Institution  of  Civil  Engineers, 
Gt.  George' Street,  S.W.  Paper  on  "  The  Oscillatory  Valve  Relay  :  a  Ther- 
mionic Device,"  hy  Capt.  L.  B.  Turner. 

Industrial  Reconstruction  CooncU.— Tuesday,  July  1st.  At  1  p.m.  At  the 
Institute  o(  Journalists,  Tudor  Street,  E.C.  Conference  on  "Health 
Work  for  W^hitley  Councils,"  to  be  opened  by  Dr.  E.  Halford  Ross. 

British  Scientific  Products  Exhibition,  Central  BaU,  Westminster.— 
Thursday,  July  £rd,  to  Friday,  .-Vugust  oth. 


NOTES. 

The  "  Electrical  Review  "  Index.— As  it  is  still  necessary 

to  effect  every  possible  economy  in  paper  consumption,  the  Index 
to  Vol.  LXXXIV  of  the  Electrical  Rkview,  which  will  shortly 
be  printed,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d.  post  free. 
.\ny  reader  or  advertiser  at  Home  or  .\,broad  who  requires  a  copy 
for  binding  or  other  purposes  is  asked  to  make  early  application 
therefor  to  the  Publisher,  Electrical  Review,  4,  Ludgate  Hill, 
E.C.  4. 

Burnley   Technical    Institute.— Messrs.   Siemens    Bros. 

and  Co..  Ltd.,  and  Messrs.  Jones  &  Shipman,  of  Leicester,  have 
made  gifts  of  engineering  and  other  apparatus  to  Burnley  Technical 
Institute. 

Peace  Celebrations.^The  Electrical  Development  Asso- 
ciation his  called  a  pteliminary  meeting  for  Tuesday,  July  Ist,  to 
consider  the  piovision  of  lamps  for  Peace  illuminations  ;  the  pro- 
vision of  strip  devices  and  other  material ;  the  lates  to  be  charged 
by  electricity  supply  undertakings  ;  and  the  piovision  of  additional 
or  heavier  service  con  neotions  where  required.  If  necessary,  further 
meetings  will  be  arranged. 
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The    British    Science    Guild. — At  the  annual  general 

meeting  of  the  Guild  on  Tuesday  last  week,  the  report  of  the 
Executive  Pommittoe  was  submitted.  Amonirst  the  subjects  dealt 
with  were  Cniversity  and  Higher  Technical  Education,  the  Optical 
Industry,  and  the  British  Scientific  Products  Exhibition,  which 
opens  next  Thursday.  The  Guild  has  drawn  the  attention  of  the 
Government  to  the  urjrcnt  necessity  of  securinp  a  stronp  optical 
industry  in  this  country,  and  of  protecting  it  against  unfair  com- 
^1ttition.  The  accounts  show  receipts  £8«3  and  expenditure  £583. 
A  memorandum  by  the  Education  Committee,  and  a  report  by  the 
.Metric  Sy.^teni  Committee  on  the  subji'Ct  of  decimal  loinafre,  arc 
appi^nded  to  the  report. 

Irish  Water  Power. — The  Board  of  Trade  Committee  on 

the  Water  Power  liesources  of  Ireland  will  begin  its  sittings  at 
lielfast  on  .luly  4th.  On  July  3rd  the  Committee  will  make  a  tour 
i.f  the  lower  Buuu,  lietween  Toome  and  Coleraine.  and  it  will 
also  visit  Stranprford  Loufrh.  Sir  John  Griffiths  is  the  chairman  of 
the  Committee,  and  Prof.  H.  H.  Jeffcoat,  Royal  College  of  Science. 
Dublin,  is  the  secretary. 

Battery    Standardisation. — The  Electrical  Equipment 

UiWsion  of  the  Standards  Committee  of  the  American  Society  of 
Vntomobile  Engineers  hivs  lately  appointed  a  sjiecial  sub-committee 
to  study  a  standard  form  of  rating  for  the  iw^ouniulator  batteries 
•  if  f.irm  electric  lighting  ."sets. 

James  Watt  Centenary  Commemoration. — A  movement 

has  been  inaugurated  in  Glasgow  to  found  a  James  Watt  Chair  of 
Engineering  at  the  University.  Birmingham  engineers  decided 
some  time  ago  that  a  similarly  named  Chair  should  be  installed  in 
the  University  cf  their  City,  besides  holding  a  Centenary  Com- 
memoration and  erecting  an  international  memorial  to  the  three 
great  pioneers.  Watt,  Boulton,  and  Murdock.  The  commemoration 
in  Birmingham  will  take  place  on  September  16th,  17th  and  18th. 
London,  Gla.-igow  and  Greenock,  and,  indeed,  all  parts  of  the 
country  are  heartily  co-operating,  and.  with  very  few  exceptions, 
the  Universities  and  scientific  societies,  together  with  many  manu- 
facturers and  individual  eminent  men.  are  associating  themselves 
with  the  scheme.  In  the  South  Kensington  Science  Museum  steps 
:tre  being  taken  to  arrange  a  comprehensive  exhibition  of  Watt 
relics.  In  Birmingham  the  Watt  relics,  which  have  been 
preservwl  by  the  forethought  of  Mr.  Geo.  Tangye  and  a  few  years 
back  were  presented  to  the  City,  will  be  completely  re-arranged  and 
displayed,  with  many  additions.  Two  pumping  engines  made  by 
Boulton  and  Watt  will  be  seen  ;  one,  the  first  sold  by  the  makers 
in  1776.  wOl  be  actually  under  steam  and  raising  water. 

A  Memorial  Service  will  be  held  in  the  Parish  Church  of 
Handsworth,  where  the  three  contemporaries  are  buried.  A  garden 
party  will  be  held  in  the  park  at  Heathfield  Hall,  where  the 
garret  workshop  still  remains  as  Watt  left  it.  Lectures  will  be 
ilelivered  by  eminent  men.  and  a  centenary  dinner  will  be  held. 

According  to  the  Times  a  meeting  convened  by  the  Institution  of 
Engineers  and  Shipbuilders  in  Scotland,  held  in  Glasgow,  has 
decided  to  raise  a  fund  to  commemorate  the  centenary  of  the  death 
of  James  Watt  by  the  further  endowment  of  the  engineering 
department  of  Glasgow  University.  Of  the  £50,000  required, 
about  £§,000  is  already  subscribed. 

Daylight  Saving  in  U.S. — The  House  of  Representatives 
has  decided  by  233  votes  to  122  to  repeal  the  Daylight  Saving  Law 
next  October.  The'farmers  object  to  the  continuation  of  the  law 
now  that  the  war  is  over.  The  Senate  has  also  voted  by  56  votes 
10  6  in  favour  of  the  repeal  of  the  Daylight  Saving  Law  at  the 
close  of  the  present  season. 

Disabled  Soldiers'  and  Sailors'  Electrical  Engineering 

Classes — At  the  Royal  Horticultural  Society's  Show,  on  Wed- 
nesday last,  the  Croydon  Polytechnic  had  a  number  of  exhibits  of 
work  done  by  disabled  men,  including  wiring  in  casing  :  a  com- 
plete "charging  board."  wired  and  fitted  throughout, by  a  disabled 
man,  for  use  in  a  country  house  or  other  installation  for  the  owner 
to  charge  up  motorcar  or  other  batteries  from  his  own  electric 
lighting  plant  ;  a  "  Henley  "  joint-box.  with  a  paper  lead-covered 
and  armoured  cable  led  in  and  connections  made  between  this  and 
two  V.I.R.  tails  :  a  specimen  exercise  in  pipe  bending  ;  a  piece  of 
armoured  cable,  one  end  of  which  has  been  sealed  with  a  lead  cap, 
while  the  other  end  has  a  cable  socket  sweated  on  (the  disablement 
of  the  man  who  executed  this  piece  of  work  consists  of  amputation 
of  two  fingers  and  thumb  on  right  hand,  amputation  of  thumb  on 
left  hand  and  left  eye  removed) :  and  test  papers  showing  the  practical 
character  of  the  instruction  given. 

Fatality. — Whilst  riding  on  the  front  of  one  of  the  Black- 
pool-Fleetwood  tramcars,  near  Cleveleys.  on  the  18th  inst..  Frank 
Butterworth  (44),  an  inspector  in  the  employ  of  the  company,  was 
thrown  from  the  car  and  seriously  injured.     He  died  two  hours 

:iter. 

Proposed  Canadian   I.E.E. — There  is  more  than  usual 

interest  attaching,  at  the  moment,  to  the  question  whether  the 
electrical  engineers  in  Canada  shall  form  themselves  into  a 
Canadian  Institute  of  Electrical  Engineers,  or  whether  they  shall 
merge  their  identity  in  the  organisation  which  until  recently  has 
been  known  as  the  Canadian  Society  of  Civil  Engineers,  and  is 
now  called  the  Engineering  Institute  of  Canada.  According  to  the 
.£'/fcfr(ca?.\^ii'.?,beyondthenewname  there  islittle  evidence  that  the 
personnel  of  the  Institute  is  diflterent  from  that  of  theformerSociety. 
which  view  is  borne  out  by  the  fact  that  a  number  of  organisations 
have  not  looked  upon  the  proposition  of  becoming  part  of  the. 
new  Institute  with  favour,  although  the  new  name  would  indicate 
the  intention  that  all  branches  of  engineering  should  be  included 
in  one  large  comprehensive  organisation. 


Illuminating  Engineering  Society,  U.S.A.— The  election 

of  the  following  officers  of  the  Council  for  the  fiscal  year  1919-20 
was  confirmed  by  the  Council  on  June  12th,  1919.  These  officers 
Were  elected  to  fill  vacancies  due  to  expiration  of  terms  : — President : 
S.  E.  Doane.  Vice-President  :  Wm.  J.  Clark.  General  Secretary  : 
Clarence  L.  Law.  Treasurer  :  L.  B.  Marks.  Directors  :  E.  C. 
Crittenden,  F.  E.  Cudy,  U.  B  Ely 

The   E.T.U.  and  Disabled   iMen.— Mr.    James   Currie, 

Controller  of  Training,  Ministry  of  Labour,  gave  evidence  before 
the  Select  Committee  of  the  House  of  Commons  appointed  to 
inquire  into  the  working  of  the  Pension  Acts.  He  put  in  a  list 
relating  to  Trade  Advisory  Committees,  and,  according  to  the 
Diiihi  71"/<'(/7'«/»A.  the  statement  regarding  the  electrical  trade  was 
as  follows  : — 

"  In  certain  branches  of  the  electrical  trade  there  was  a  fair 
opening  for  disabled  men,  but  the  Electrical  Trades  Union  was 
extremely  cautious  in  sanctioning  the  training  of  any  considerable 
number." 

The  Electrical  Development  Association. — We  under- 
stand that  Mr.  J.  W.  Beauchamp,  director  of  the  Electrical  Develop- 
ment Association,  has  now  lommenced  operations  at  Hampden 
House.  ^1,  Kingsway.  London.  W.C.  2  (telephone  :  Holborn,  253), 
and  will  be  glad  to  receive  communications  from  readers  associated 
with  the  housing  schemes  in  connection  with  reconstruction.  It 
is  hoped  in  a  few  days  to  issue  a  preliminary  pamphlet  which  has 
been  prepared  in  connection  with  the  work  and  objects  of  the 
Association. 

The     Conjoint    Board    of    Scientific    Societies. — The 

report  of  the  board  for  1918  has  just  been  issued.  It  states  that 
the  number  of  constituent  societies  is  now  54  :  their  contributions 
to  the  funds  amounted  to  t490,  and  the  expenditure  to  £620. 
With  other  items,  there  is  a  credit  balance  for  the  year  of  £27,  and 
a  sum  of  £47  is  recover.able  from  the  Ministry  of  Munitions.  The 
Committee  on  the  Application  of  Science  to  Agrictdture,  of  which 
Sir  John  Snell  has  been  appointed  Acting-Convener,  recommended 
the  Board  of  Agriculture  to  grant  funds  for  designing,  constructing, 
and  testing  an  electrical  tractor  and  other  agricultiiral  machines  ; 
a  deputation  interviewed  the  Permanent  Secretary,  Sir  Daniell 
Hall,  on  December  I3th,  1917,  and  explained  the  Committee's  views 
with  regard  to  the  application  of  engineering  to  operations  on  the 
laud,  and  to  the  big  electrical  developments  that  were  expected  in 
the  supply  of  motors  for  homestead  purposes  as  well  as  on  the  land, 
but  Sir  Daniell  Hall  thought  the  time  inopportune  to  deflect  labour 
and  material  to  the  said  purpose. 

A  report  was  submitted  by  Sir  John  Snell  on  an  investigation 
made  through  Mr.  Xugent  Harris  in  the  Bridlington  district,  with 
regard  to  a  scheme  for  the  supply  of  electrical  power  to  the  farms 
of  a  district  containing  1.177  holdings. 

The  Watching  Committee  on  Education  has  pointed  out  certain 
defects  in  the  Report  of  the  Commission  on  Civil  Service  Examina- 
tions, Class  I.  militating  against  the  study  of  science,  and  has 
submitted  a  report  on  the  scientific  needs  of  the  Civil  Service. 

The  Metric  System  Committee  has  completed  its  report,  which  is 
under  consideration. 

The  Iron  Ore  Committee  has  completed  certain  magnetic  surveys, 
and  finds  that  magnetic  disturbances  may  be  of  use  in  determining 
the  boundaries  of  ore  fields,  but  are  also  caused  by  faiilts.  iScc,  in 
other  formitions. 

The  Committee  on  the  Water  Power  of  the  Empire  has  issued  a 
report,  which  was  abstracted  in  the  ELECTRICAL  RE^■IEW  of 
August  16th  and  23rd,  1918. 

Inquiries. — Makers  of  fireclay  bars  for  electric  heating 
elements  are  asked  for. 

Appointments  Vacant. — Director  of  research  (£1,250) 
for  the  British  Cotton  Industry  Research  Association  ;  electrical 
mechanic  (£250  +  :C50)  for  the  Government  of  Somaliland ; 
jointer  for  the  Borough  of  Bacup  Electricity  Department ;  elec- 
trical foreman  (£323).  chief  draughtsman  (£277),  for  the  Royal 
Siamese  State  Railways :  sub-station  attendant  (88s.  3d.)  for  the 
Hackney  B.C.  Electricity  Department.  See  our  advertisement 
pages  to-day. 

The  Incorporated  Municipal  Electrical  Association  in 

Scotland. — At  a  meeting  at  Edinburgh,  the  constitution  of  the 
newly-formed  Scottish  Centre  of  the  Incorporated  Municipal  Elec- 
trical Association  was  adjusted,  and  the  following  office  bearers  were 
appointed  : — Chairman  :  Councillor  Bruce  Lindsay,  Edinburgh. 
Vice-Chairman  :  Mr.  W.  W.  Lackie,  Glasgow.  Hon.  Secretary  : 
Mr.  D.  Robertson,  Depute  Town  Clerk,  Edinburgh.  Engineer 
Members  of  Committee  :  Messrs.  Bell,  Aberdeen  ;  Hughes,  Falkirk: 
Newington,  Edinburgh  ;  Smith,  Paisley  ;  and  Richardson,  Dundee, 
Municipal  Members  :  Bailie  Willock,  Glasgow  ;  Bailie  M'Callum, 
Greenock  ;  Bailie  CouU.  Leith  ;  and  Councillor  Smith,  Hamilton. 

Qualities    of    Amorphous    Carbon     Electrodes.  —  The 

t'oUowing  values  for  the  physical  and.  chemical  qualities  of 
amorphous  carbon  electrode.^  are  given  by  the  Mechanical 
World  from  a  German  source:  Specific  weight,  1.6-1.55; 
specific  resistance  at  cross  sections  of  from  '2.0  to  3,000  sq.  em., 
45-100  ohms;  electrical  coefficient  of  temijeratiire  at  from  2.5 
to  900  deg.  C,  0.000318;  specific  heat  at  100  de;,'.  C,  0.18-0.22; 
compressive  strength,  2.30-410  kg.  per  sq.  cm.;  bending 
strength,  51-81  kg.  per  sq.  cm. ;  heat  extension  from  0-700  deg., 
0.26  per  cent,  of  the  initial  value:  heat  conductivity  for  a 
cube  of  1  cu.  cm.  at  temperature  falls  from  130-20  deg.  C, 
0.24  heat  units  per  hour;  ash  content,  2.5-3  per  cent.;  phos- 
phorus, 0.45-0.53  per.  cent.;  eulphur,  0.91-1.1  per  cent. 
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The  Association  of  Consulting  Engineers. — The  annual 

general  meeting  of  this  Association  was  held  on  May  30th, 
1919,  at  Caxton  Hall,  Westminster,  Mr.  Frank  Gill  (chairman 
of  the  committee)  preeiding,  who,  in  moving  the  adoption  of 
the  report  of  the  committee  for  the  year  ended  April  30th, 
1919,  mentioned  the  deaths  of  two  members,  Lieut.  W. 
Llewellyn  Preece  and  Mr.  E.  H.  Stevenson.  The  report  stated 
that  during  the  j^ear  the  work  of  the  committee  had  been 
of  a  routine  character.  In  September  the  Association  was 
invited  by  the  Institution  of  Electrical  Engineers  to  nominate 
a.  representative  to  sen'e  on  a  committee  apix)inted  by  the 
Council  of  the  Institution  to  consider  and  report  on  the 
"  Report  of  the  Board  of  Trade  Electiic  Power  Supply  Com- 
mittee," and  the  hon.  secretary  (Mr.  A.  H.  Dykes)  was 
selected  to  represent  the  Association.  Subsequently  a  memo- 
randum setting  out  the  opinion  of  the  Association  was  duly 
prepared  and  transmitted  to  the  committee ;  a  copy  was  after- 
waa'ds  sent  to  the  President  of  the  Board  of  Trade.  During 
the  year  the  British  Standards  Committee  had  on  more  than 
one  occasion  in\'ited  the  Association  to  nominate  some  of  its 
members  to  serve  on  panels.  Mr.  John  May  was  nominated 
to  a  panel  dealing  witb  ele<;ti"ical  power  plugs  and  Mr.  A.  P. 
Trotter  and  Mr.  A.  H.  Dykes  to  represent  the  .\ssociation  at 
a  joint  conference  of  the  Standards  Committee  and  lamp 
makers  on  the  grading  and  marking  of  metallic  filament 
lamps.  Recently  the  Association  had  been  aske<l  by  the  Board 
of  Trade,  Foreign  Department,  to  assist  the  Government  of 
India  in  selecting  consulting  engineers  to  advise  on  the  utili- 
sation of  wat-er  power  in  that  country.  It  had  also  a.sked  for 
assistance  relative  to  the  position  of  consulting  engineering 
work  in  Canada,  and  the  Association  had  correspondence 
with  the  American  and  Swiss  -\s.sociations  of  Consulting 
Engineers.  With  regard  to  the  Institution  of  Electrical 
Engineers'  agreement  with  the  B.E..\.M.A.  that  tie  clause 
dealing  with  payments  in  the  Institution's  "  Model  Form  of 
("^enel"al  Conditions  "  should  be  amended,  the  committee  had 
informed  the  Institution  that  the  .Association  had  been  unable 
ti)  recommend  its  members  to  adopt  the.-^  "  General  Condi- 
tions "  and  that  this  alteration  was  against  the  established 
prai'tice  of  the  majority  of  the  members  of  the  .^.ssociation . 
riarticidarly  of  the  civil  engineeiiug  members.  The  eom- 
inittc*^  felt  that  a  final  reserve  of  5  per  cent,  was  insufficient 
nnd  that  the  amount  retained  imtil  the  end  of  the  mainten- 
;ince  period  .should  continue  to  be  10  i>er  cent. 

The  committee  would  bo  glad  to  have  the  views  of  members 
on  this  point  before  arrivtug  at  a  final  conclusion.  Six  new 
tnembers  had  been  elected,  and  it  had  been  considered  desir- 
able to  aimend  the  official  scale  of  fees  on  tie  time  basis,  those 
on  the  percentage  basis  remaining  as  before. 

Mr.  G.  Midgley  Taylor,  in  seconding  the  report,  said  that  the 
inci'eased  recognition  of  the  As.sociation  was  a  healthy  sign, 
and  he  hoped  that  in  the  future  they  would  elect  all  consulting 
engineers.  After  some  discussion  as  to  the  revised  scale  of 
fee.^,  the  report  was  adopted  unanimously. 

The  Threatened  Electrical  Locli-ODt:  the  Dispute  Ended. 

— We  have  received  the  following  official  statement  from  Mr. 
Leonard  G.  Tate,  general  secretary  of  the  National  Federated 
Electrical  Association  :  — 

"  I  have  been  instructed  to  hand  you  the  following  state- 
ment :  — 
_"  Subject. — ^Dispute  between  the  London  Section  of  the 
National  Federated  Electrical  Association  and  the  London 
Section  of  the  Electrical  Trades  Union,  owing  to  tie  with- 
drawal of  union  labour  from  Messrs.  Eashleigh,  Phipps  &  Co., 
Oxford  Street,  thus  leading  to  a  threatened  lockout  of  the 
members  of  the  Electrical  Trades  Union  in  London.  The  com- 
mittee appointed  to  investigate  have  reported  as  follows:^ 

"That  in  the  opinion  of  the  committee  the  position  of 
.Nlessi's.  Rashleigh,  Phipps  &  Co.  in  respect  to  the  employment 
of  union  and  non-union  labour  was  seriously  prejudiced  by  a 
letter  written  by  them  to  the  Electrical  Trades  Union  dated 
.July  3rd,  1914,  as  a  result  of  which,  acting  on  the  advice  of 
the  committee,  the  members  of  the  National  Federated  Elec- 
trical Association  could  not  carrj'  on  the  dispute  on  behalf  of 
Messrs.  Eashleigh,  Phipps  &  Co..  consequently  the  immediate 
difference  between  the  National  Federated  Electrical  Asso- 
ciation and  the  Electrical  Tiades  Union  has  for  the  moment 
disappeared," 

Faraday  House   Dinner. — It  was  recently  decided,  in 

order  to  afford  old  Faradians  from  overseas  an  opportunity  of 
meeting  before  retuming  home,  to  revive  tie  activities  of  the 
Faraday  House  Old  students'  Association,  and  accordingly  the 
eleventh  annual  dinner  was  held  at  the  Holbom  Restaurant 
on  Friday  last.  Col.  Hubert  C.  Sparks,  C.M.G.,  D.S.O.,  M.C., 
Croix  de  Guerre  (avec  Palme),  president,  in  the  chair. 
Several  old  Faradians  who  had  come  from  abroad  to  take 
their  iiart  in  the  -war  were  present,  and  the  large  attendance 
as_  well  as  the  fact  that  this  was  the  first  dinner  since  1914 
aft'orded  a  unique  opportunity  of  renewing  old  friendships, 
about  120  guests  being  present.  The  speeches  w-ere  brief, 
and  referred  chieflv  to  Faraday  House  and  its  present  and 
old  students  and  their  achievements,  both  as  encineers  and 
as  members  of  H.M.  Forces.  During  the  dinner  Miss  Thenia 
Wrainch  Walter's  Harmonic  Quartette  played  a  selection  of 
music,  and  after  the  toasts  a  musical  entertainment  was  given 
by  the  foUowing  artists:  Miss  Gladys  Vaile  (comedienne), 
Mr,  Lawrence  Folker  (baritone),  Mr.  Herbert  Colhngs  (con 
jurer),  and  Mr.  Firilay  Dunn   (entertainer  at.  the  pianoi. 


Transport    Questions. — ileetings  will  be  held  at    the 

Caxton  Hall,  Westminster,  S.W.  1,  on  Monday,  June  30th,  at 
8,30  pm.,  to  consider  Mr.  A.  W.  Gattie's  "System  of  Cheap 
Transport,"  and  on  Monday.  July  7th,  at  8.30  p.m  ,  to  discuss  the 
"  Transport  Bill  and  Housinsr  Bill." 

Sheffield    and    District    Wireless    Society.  —  A    very 

enthusiastic  meeting  wa«  held  in  the  Council  Kojm  of  the  Sheffield 
Literary  and  Philosophical  Society,  on  June  20th,  when  a  per- 
manently organised  wireless  society  tor  Sheffield  and  the  surrounding 
district  was  formed.  Mr.  H.  E.  Yerbury,  M.Inst. C.E.,  M.I.E.E., 
who  presided  over  the  meetincf.  was  elected  as  president  for  the 
ensuin';  year.  It  is  proposed  to  secure  premises  in  the  centre  of 
the  city,  if  i)ossible,  where  members  may  meet  to  read  and  discuss 
papers,  and  where  eventually  it  is  hoped,  by  arrangement  with  the 
Postmaster-General,  to  install  an  aerial  and  the  necessary  instru- 
ments for  experimental  work.  The  hon.  secretary  is  Mr.  L.  H. 
Crowther,  l.>6.  Meadow  Head,  Norton  Woodseats,  to  whom  appli- 
cations for  membership  should  be  sent. 

Improvements  in  Electric  Cables.— According  to  French 

Patent  No.  4ST,.577  of  P.  H.  Chase,  electric  cables  may  be  im- 
proved by  winding  around  the  insulating  covering  a  strip  of 
insulating  material  covered  with  a  strip  of  metal  with  oblique 
slits  cut  in  it.  The  slits  are  cut  at  such  an  angle  that  _v*hen 
the  strip  has  been  i wound  spirally  round  tie  cable  tie  sUts  lie 
perpendicularly  to  the  axis  of  the  cable.  This  system  reduces 
the  dielectric  losses  and  also  the  eddy  current  losses,  and  im- 
proves the  thermic  conductivity  of  the  cable.  Furthermore, 
the  covering  is  an  effective  protection,  and  moderates  the 
elect.rostatic  strains. 


OUR    PERSONAL   COLUMN. 

Tkt  Sdit&r>  in^'iu  electrical  eiiffiiteen,  iv/ietker  connected  urith  tlie 
tech/nical  m-  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Elbctbical  Review  vested  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — Halifax  T.C.  is 
recommended  to  gi'ant  increases  of  salary  to  Mr.  W.  M. 
RoGERSON,  electrical  engineer,  from  £800  to  £900;  Mr.  J.  D. 
C.4IRD,  tramways  traffic  manager,  .£4'i5  to  £475;  and  Mr.  .1. 
W.  G.4LLOW.4Y,  tramways  engineer,  from  £375  to  £425. 

Mr.  A.  W.  SwEETiN'BORGH,  assistant  distribution  engineer 
to  Bm-y  Corporation  electricity  department,  is  leaving  after 
twelve  years'  sei-vice  to  take  up  a  position  as  engineer  repre- 
sentative with  Messrs.  Halwains,  Ltd.,  Electrical  Power 
Plant  Speciahsts,  of  Bury. 

General. — At  the  Woolwich  works  of  Messrs,  Siemens 
Brothers  &  Co.,  Ltd.,  on  Tuesday  last  in  the  presence  of  a 
crowd  of  Mr.  W'.  Culluji's  fellow  employes,  Mr.  Chanvin, 
the  managing  director,  presented  to  him  a  jubilee  gift  of 
£50  in  commemoration  of  his  having  completed  50  years'  ser- 
vice with  the  firm.  Mr.  Chauvin  mentioned  that  Mr.  Cullum 
was  the  second  of  the  same  family  to  be  su'ch  a  recipient,  his 
late  brother  three  years  ago  having  fulfilled  a.  similar  length 
of  service.  Mr.  W.  CuUum  started  as  a  boy  in  the  hne  de- 
partment, but  was  soon  transferred  to  the  cable  department, 
where  he  witnessed  the  starting  of  the  first  two  cable  ma- 
chines, and  was  engaged  in  various  cable  expeditions.  Men- 
tion was. made  of  many  exciting  escapes  experieiiced  by  Mr. 
Cullum  in  the  com-se  of  his  duties.  He .  was  transferred  to 
the  lead  cable  shop  on  its  inception,  and  has  risen  to  the 
position  of  a  foreman  therein.  On  behalf  of  Mr.  Cullum's 
fellow  workmen  Mr.  Chauvin  presented  a  testimonial  in  the 
form  of  a  clock  and  umbrella  and  an  envelope  containing  a 
sum  of  money  for  Mr.  and  Mrs.  CuUum. 

It  is  announced  in  the  Press  that  Signor  M.\rconi  ia  to  be 
one  of  the  new  Italian  Delegation  to  the  Paris  Conference. 

.\ccording  to  the  Times  the  Council  of  the  Institution  of 
Mining  Engineers  decided  to  present  the  medals  of  the  In- 
stitution this  j'car  to  Dr.  Augusts  Kateau,  of  France,  and  to 
M.  W.4TTEYXE,  of  Belgium,  m  recognition  of  their  work  u\ 
the  interests  of  mining,  and  as  a  tribute  to  two  of  our  AUies 
in  the  war.  In  their  absence,  the  medals  were  presented  by 
the  presitlent  to  Professor  Louis  on  behalf  of  Dr.  Bateau, 
and  to  Sn  William  Garford  for  M.  Watteyne  on  Monday  last. 

Mr.  \.  Henderson  has  resigned  the  post  of  electrical  man- 
ager of  Messrs.  Scotts'  Shipbuilding  and  Engmeering  Co., 
Ltd.,  Greenock,  to  accept  an  appointment  with  the  Thermo- 
tauk  Company.  55.  West  Regent  Street,  Glasgow.  He  i.s 
succeeded  by  Mr.  E.  T.  Capam,  formerly  assistant  electrical 
manager  to  Messrs.  John  Brown  &  Co.,  Ltd.,  Clydebank. 

Messrs.  Murray  Coombs  &. Richards  have  opened  offices 
as  advisorv  and  inspecting  enaineers  at  25,  Victoria  Street 
S.W.I.    Telephone  :  Victoria  5488. 

Major  G.  A.  Bruce,  T.D.,  M.I.E.E..  Tvme  Electrical  Engi- 
neers, has  been  restored  to  the  establishment  of  the  R.E. 
(Territorial  Force)  of  which  he  was  a  supernumerary  officer 
whOst  emploj^ed  with  the  R.E.  during  the  war.  He  recently 
had  the  Territorial  decoration  conferred  on  him. 
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Lieutenant  E.  E.  Walker,  London  Electrical  Engineers, 
has  been  restored  to  the  establishment  of  the  R.E.  (Terri- 
torial force).  Lieutenant  Walker  was  commissioned  in  the 
corps  in  No.  4  Searchlight  Company,  London,  in  September. 
191o,  got  his  second  star  in  April,  1916,  and  was  seconded 
whilst  employed  with  the  K.E. 

Lieutenant  and  Acting  Captain  A.  M.  Robertson,  Renfrew 
Fortress  Engineers,  has  relinquished  the  acting  rank  of 
captain  on  ceasing  to  be  employed  with  effect  from  the  '21th 
lilt.  He  was  commissioned  in  the  Searchlight  Company  of 
the  regiment  in  April,  1915,  and  subsequently  given  an  acting 
captaincy  whilst  attached  to  a  line  unit. 

Mr.  J.VMhs  SiiTi.i;,  sialf  officer  in  the  secretary's  department 
at  the  General  Post  Office,  is  retiring  at  the  end  of  June  after 
46  years'  service. 

Mr.  R.  MiLLETT,  who  was  recently  engaged  for  some  vears 
with  Messrs.  Siemens  Brothers  Dynamo  Works,  Ltd.,  Man- 
chester, has  been  appointed  by  lie  Electric  Construction  Co., 
Ltd.,  of  Wolverhampton,  as  their  sole  Lancashire  agent.  Mr. 
Millett  has  opened  olfices  at  30,  Cross  Street,  Manchester. 
Telephone  :  No.  7772  Citv. 

Mr.  Donald  Sincl,ur,"a.M.I.E.E.,  for  over  13  veai-s  resi- 
dent engineer.  Cieneral  Electric  Corapanv  (Glasgow  branch), 
has  been  presented  by  the  staff  x^^th  a  case  of  cutlery  and  a 
mahogany  clock,  &c.,  on  the  occasion  of  his  maniage.  The 
presentation  was  made  by  Mr.  P.  G.  Sims,  the  manager. 

According  to  the  Times  a  marriage  will  shortlv  take  place 
between  Captain  Vincent  Ziani  de  Ferranti,  eldest  surviving 
son  of  Dr.  Ferranti.  and  Dorothv,  onlv  child  of  Mr  and 
Mrs.  Eegmald  P.  Wilson. 

Roll  of  Honour.— Sapper  E.  R.  Sctton,  E.E.,  who  was  pre- 
viously with  the  Altnncham  Electrical  Supplv  Co.,  Ltd.,  has 
been  awarded  the  Meritorious  Service  Medal  "for  work  in' con- 
nection with  the  Third  Army  Signal  Dumps. 

Obituary.— We  are  plea.sed  to  learn  from  authoritative  in- 
tormation  that  has  now  reached  this  country  that  the  news- 
paper reports  to  which  we  referred  last  week  were  incorrect 
in  so  far  as  they  related  to  any  of  the  Mes.srs.  Pirelli  being 
on  board  the  Citta  di  Milano  at  the  time  of  the  disaster.  We 
however,  regret  to  learn  that  Commendatore  Jona  was  lost 
By  the  death  of  a  gentleman  of  such  high  eapabOities  Messrs 
Pirelli  have  suffered  a  heavy  loss. 

The  death  has  occurred  at  Ballybough,  Dublin,  of  Mr 
.Joseph  Dowdai.l,  electrical  engineer,  a  contractor  to  the  Cor- 
Ix>ration.    He  was  .52  years  of  age. 

Ayill.— The  lafe  Dr.  Henry  Wildb,  F.R.S.,  bequeathed  his 
Ijooks.  papers,  and  scientific  instruments  to  Oxford  Univer- 
sity. 


NEW     COMPANIES     REGISTERED. 


R.  B.  Hand   &    Co.,    Ltd.    (156,193).— Private  company 

cal  engineers,  agents,  factors,  merchants,  manufacturers,  etc  The  «i,h 
scnbers  (each  ..ith  one  share)  are:  S.  Grundv,  The  Datcha".  Teddfngton' 
l^^l  r^"^'^""^'':-^-  ^-  "^"'^'  ^-  I^^^hgar  Road,  S.E.18.  electi^al  fng": 
oXc'^;:  6l.' High' Ho^^rtVc.  ''•''■    "="•"     ''"^     ""■     G^"""-       «'S-'-'' 

Vactife  -Wire  Co,   (1919).   Ltd.   (156,012).— Private  com- 

Sf.^fn'e..  '^•'""'''  ■'"r  '-"'•  ^^P'"'-  ^S^-OOO  *"  £>  Shares  To  acquire  ™e 
elK,rri,'i„''-'S^","'^""''".^"''.'"PP''"  "'  accessories  to  the  incandescent 
elKtric   lamp  industry  carried  on   bv  a   company  of  similar   name   at   "0    Cont 

nampton.     j  no  subscribers  (each   with   onp  <iharp\   ^ra  ■    a     c     u.a      r>    ■ 
R^r-  PaTr'r  ^^■''-   ^'A"  -^--'''"M-t!"/.  r  Fe^;ar'^-2"^E'^a,o^„"S 
A^nicE^i-   rT%?-?-    =c<?"'?'^"t:,'    '^"k:    L.    Beman,    20,    Copthall 
Wall,  W.C  Solicitors:   Smith,   Goss,   King   &   Gregory,  62,    llJndnn 

H5^,fis^'''p^-*"'7*^'^"  '^'*'=*'''>  Chemical  &  Finance  Co.,  Ltd. 

lh,;«  ''7.  "'"  """P=".^-  RfRistered  Jun,_.  12th.  Capital.  £20,000  in  i'l 
'■  '  h    with  ont'Th^'r"/        businMs    as    indicated   by   the  title.     The   subscribers 

''-'■""?u''ne  Sth  *^c--,  ,L*i-„™ ^.156.0-1). -Private    companv. 

■    ..7 "ns  T,l  ,1i;  .^■■y.'."!-  -£2.000   in   £1   shares.     To  take  over   th^  husi- 
■■    ;.«    \l';-,U„,l/l^  ''"'"S?    t^anutacturers    .and    brassfoundere   carried    on 

Ua.    'nl^lTr^  li^^^'^Sl  ffaX-rid'st-rBirmlngtat™"^    '"'    '     " 

.-.nd  electrical  eneineers  iron  h  V^  "^'"^  "'  ^s-  e.->ch.  Mechanicnl 
platers,  metallureists  &e  Th»  ..'.'k!  ''-2  """'  'S'""''^s  and  workers,  steel 
S.W.I:   r     H     naX']7The    A  ^'^'■'."'L-    "•    ^""^-    !■'•    Dean    Street. 

James's  Place.  S.W.'-  V'  D  Ion  ^e""'-/"?'""  hmT  '  ■',.  E-^apnoIetti.  ,4.  St! 
loria   .Street    S  W      The'first'  i? .  .  '  P":"'I'"V-   W.:   W.    Stokes.   32.    Vic 

Oualification,  £560  shared  Solicitor'.^?  M^"  "PES'"''^  '">'  "'^  subscribers. 
Registered    ofliee  :    Mrnfh?ster' Holer  AlLs^r^,;";,.  %"'fJ.l  '•^'"''     ''■■''■* 


Feuerheerd's  Motors,  Ltd.   (155,697). — Private  companv. 

Registered  June  2nd.  Capital  £20,000  in  £1  shares.  To  acquire  an  invenUon 
relating  to  improvements  in  turbines,  rotary  pumps,  air  compressors,  and  th.- 
like,  and  to  adopt  an  agreement  between  E.  Feuerheerd  of  the  first  part,  C.  F. 
Ouack  of  the  ..tecond  part,  and  R.  G.  Lavton  (for  this  companv)  ol  the  third 
part.  The  subscribers  (each  ivilh  100  shares)  are:  P.  Lavton',  7,  Tithebarn 
Mrett,  Liverpool,  cotton  merchant;  A.  Greaves,  Gorscinon,  Dudley  Road. 
New  Brighton,  timber  agent.  First  directors :  E.  Feuerheerd,  W;ilton,  50. 
Lower  Cldfield  Park,  Bath,  and  C.  F.  Quack,  12,  Hackins  Hev,  Liverpool. 
Solicitor  ;    R.    G.    Uiyton.   U.    Fcnwick    Str 'ct,    Liverpool. 


OFFICIAL    RETURNS    OP    ELECTRICAL 
COMPANIES. 


Rushmores.  Ltd.    (fornierlv    Kushiiioie    Lamps,   Ltd.). — 

.Satisfaction  registered  .Mav  21st,  IDlj),  of  £2,500.  p..rt  of  amount  registered 
December^   1917. 

Alderley  &  Wilmslow  Electric  Supply,  Ltd.  (47,063).— Re- 
turn d:ited  i\Iay  llltll,  1910.  Capital,  £30,000  in  £1  shares  (20,000  ordinary 
;,nd  10,000  preference}.  15,009  oiilinary  shares  t.iken  up.  £15,009  paid.  Mort- 
gages and  charges,   £15,000. 

Bromlev    (Kent)     Electric    Light    &    Power    Co.,    Ltd. 

(54.12r).  ReSurn  dated  .\pril  28th,  1919.  C.ipilal,  £100.000  in  £5  shares. 
l."i,000   shares   taken   up.     £75.000  paid.     Mortgagei^   and    charges,    £64,003. 

Mather    &    Piatt,    Ltd.    (60,387).— Capital,  ,£1,000,000  in 

40.000  prelercnce  shar._s  of   £10  each   and  600,000  ordinary   shares  of   £1  each. 

Return  dated   March   14th,  1919.  All   shares  taken  up.     £317,000  paid  on  29,300 

pielerence  and  25,000  ordinan.  £6!l3,000  considered  as  paid  on  the  remainder. 
.Mortgages  and  charges,  nil. 

London  Electric  'Warehouse  Co.,  Ltd.  (67,568). — Capital, 

£1.000  in  £1  shares.  Ketun  date<l  December  3Ist,  1918  (filed  June  4th,  1919). 
l-.ight  shares  issued.  £10  paid,  leaving  £80  in  arrears.  IVlortgages  ami 
charges,  nil 

Midland   Electric    Wire    Co.,    Ltd.     (104,571).— Capital, 

£5,000  in  £1  shares.  Return  datej  April  14lh,  1919  All  shares  taken  up. 
£5,000   paid.     Mortgages   and   charges,    nil. 


CITY     NOTES. 


Mr.   Godfrey  Isaacs  presided  at  the  an- 
Marconi  Inter=      nuaf  meeting  on  June  'JUth.     He  said  that 
national  Marine     Mr.  Marconi  had  been  called  by  his  Govem- 
Communication     meut  to  Italy  on  important  business.    The 
"Co.,  Ltd.  profit  for  the  year  showed  a  shght  reduc- 

tion due  to  providing  and  training  a  large 
number  of  oi)erators  in  a  very  short  time.  The  number  of 
stations  installed  and  worked  by  the  company  at  the  end  of 
the  year  was  '2,.549,  and  it  stood  now  at  'IfidS.  Taking  into 
consideration  the  large  number  of  ships  that  had  been  lost 
during  the  war,  they  had  every  rea.son  to  be  sati.stied  with 
their  position.  They  looked  forward  to  the  benetit  of  their 
telegraphic  receipts  of  which  they  had  been  deprived  during 
the  last  ii  years.  Having  regard  to  the  very  much  larger 
number  of  vessels  now  fitted  with  wii-eless  telegraph  stations-, 
the  great  increase  in  costal  stations,  and,  above  all,  the  greater 
acquaintance  which  the  world  at  large  had  now  of  wii-eless 
telegraphy,  they  had  every  reason  to  hope  that  their  telegraph 
stations  on  board  ships'  would  bo  more  freely  usetl  in  the 
future  than  they  were  in  the  past.  He  would  not  jwophesy 
what  might  be  the  development  of  wireless  telegraphy  upon 
.ships  as  a  result  of  the  navigation  of  the  air.  Taey  looked  for 
an  additional  source  of  revenue  to  the  more  general  use  on 
board  ships  of  the  direction  finder,  which  had  now  been  so 
very  materially  improved  that  it  gave  promise  of  proving  of 
considerable  value  to  navigators.  That,  together  with  Mr. 
Marconi's  latest  invention,  promised  to  be  a  great  boon  to 
navigation.  This  new  discovery  provided  a  means  whereby  a 
ship  in  the  densest  fog  might  discern  the  approach  of  another 
iship  if  fitted  with  the  apparatus,  and  ascertain  the  distance. 
They  were  at  present  engaged  in  giving  a  commercial  shapf 
to  the  new  apparatus,  and  as  .soon  os  possible  its  value  on 
lioard  ship  would  be  demonstrated.  The  speaker  went  on  tr 
refer  to  the  great  sen'ices  rendered  by  their  oi->erators  duiing 
the  war,  and  to  the  men  who  had  lost  their  lives.  The  com- 
pany now  employed  upwards  of  5.000  wireless  operators:  a 
large  nurnlier  of  inspectors  in  all  parts  of  the  world;  and  n 
very  considerable  clerical  staff.  Tliev  proposed  to  reserve  for 
and  issue  from  time  to  time  in  all  100,000  of  the  300,000  un- 
issiied  shares,  to  those  employed  in  the  company  who  desireil 
to  interest  tbemsplves  in  it. 

The   report   to   March  aist,    1919,.  statei 

United  Electric      that  the  tramway  system  operated  veith  the 

Traniwavs  of       following  results  during    the    year    ended 

Montevideo,         October.   191S  :    Gross   receipts,    $1,787,412, 

Ltd.  f>n  inrrpHse  of  $96,195;  operat''nc  expenses 

$1..3S6,244,    an    increase    of    $140.1251:    net 

receipts  $401,16a,  a  decven^e  of  ^5^.r)r,4.  which  at  ex'hnnrrn  of 

$4.7   to   the   £   is   £11,289.       The    pas.sencrers    carried     were 

47,92,S.fi06,  an  increase  of  3,045.0,%:  car  miles  nm  '7,n3S.427.  ;i 

decrease  of  473.4.56.    Percentase  of  operating  expenses  to  gross 

receipts  77. .56.  an  increase  of  4.42.    The  gross  traffic  receipts 

fontinue  to  imnrove.     Operatinj3  expenses,  however,  are  still 

high,  mainly   due   to  the  excessive  cost  of  fuel   and    freights 

during  the   whole  year.       In   consequence  of  thepc  abnormal 

costs  there  is  a  decrease  in  net  receipts  of  ;fill.2,S9.    The  effect 

of  all  the  economies  made  by  the  company  ha.s  been  more 

than  counterbalanced  by  increases  in  expenditure  due  to  causes 


Vol.  84,    No.  2,170,  June  27,  1919.]  THE     ELECTRICAL     REVIEW. 


767 


beyond  the  company's  control.  The  increased  cost  of  fuel 
alone  has  exceeded  the  decrease  in  the  net  receipts.  The  cost 
oi  all  materials  for  maintenance  is  still  very  high,  and  wages 
have  increased  in  Monte  Video  as  elsewhere.  It  is  hoped,  how- 
ever, that  a  reduction  of  shipping  freights  dm-iug  the  current 
year  may  show  a  considerable  improvement  in  the  cost  of  fuel, 
which  is  the  company's  largest  item  of  expenditure.  The 
amount  receivable  from  La-  Sociedad  Commercial  de  Monte- 
Video  in  respect  of  revenue  was  £82.404.  The  profit  and  loss 
account  for  the  year,  after  providing  for  administration  ex- 
penses and  charging  £48.039  for  debenture  interest,  shows  a 
credit  balance  of  £35,58'2,  plus  i613,296  brought  forward. 
There  is  put  to  debenture  redemption  £'4,461;  to  preference 
and  ordinary  share  redemption,  £'2,500;  to  renewals  and  con- 
tingencies, £20,000;  6  per  cent.,  less  tax,  on  the  cumulative 
preference  shares,  in  satisfaction  of  arrears  for  the  half  year 
to  September  30th,  1917,  £11.250;  carried  forward,  £10,669. 
The  gross  profit  for  the  year  ended 
British  March,      1919;      was      £250,214,      against 

Electric  £237,906  for  the  pre^■ious  year.     After  de- 

Traction  ducting    the    general    expenses    and    the 

Co.,  Ltd.  amount  written  off  sundrv  assets.  £36,890. 

£213,33i  remains,  plus  £112,116  brought 
forward.  Debenture  stock  interest-  is  £90.449;  there  is  put 
to  reserve  £21.486;  6  per  cent,  is  paid  on  the  cumualtive  par- 
ticipating preference  stock.  3  per  cent,  dividend  is  recom- 
mended on  the  ordinary  stock,  leaving  £130,952  to  be  carried 
forward.  The  net  profit  shows  an  increase  of  £4,102.  The 
aggregate  receipts  of  the  associated  companies  continue  to 
show  an  increase,  but  it  is  to  a  gi-eat  extent  counterbalanced 
by  the  increased  cost  of  operation,  due  in  a  large  measure  to 
the  continued  rise  in  wages.  The  associated  companies  are 
pursuing  the  policy  of  setting  aside  larger  provisions  for 
future  repairs  and  maintenance.  The  reserve  wiU  now  stand 
at  £475,000.  The  investments  now  stand  at  £4,253,736,  and 
they  yielded  a  revenue  of  £217,863.  representing  an  average 
of  5.08  per  cent,  for  the  past  year  on  the  amount  at  which 
they  appear  in  the  balance  sheet,  as  comparei  with  4.93  per 
cent,   for  the  preceding  year. 

With  regard  to  fares,  the  Statutory  Undertdkings  (Temporary  Increase  r>f 
Charges)  .Act  was  passed  in  August.  1918.  The  Act  does  not,  however, 
authorise  any  increase  of  fares  .which  would  be  more  th^n  sufficient  to  enable 
threerquarlers  of  the  pre-war  rate  of  dividend  to  be  paid  by  the  operatmg 
Company. 

The  .Ministry  of  Way;  and  Communications  Bill  and  the  Electricili  (Supply) 
Bill,  if  passed  into  law  in  their  present  form,  may  have  a  far-reaching  effect 
on  the  interests  of  shareholders  in  tramway  ^nd  electric  supply  undertakings. 
Efforts  are  being  made  by  the  representative  Associations  to  obtain  amend- 
ments, and  lli.:-^dire\-tors  recommend  shareholders  to  give  the  Bills  their  clos.^ 
-  attentiont 


Lancashire    Power    Construction    Co.,    Ltd. — The   report 

for  the  year  ended  March,  1919,  shows  that  the  trading  profit 
of  the  Lancashire  Electric  Power  Co.  for  1918  was  £48.014, 
plus  £78  interest  on  hire-purchase  plants,  &c.,  making  £48,092 
compared  with  £42.tt31  for  1917.  £5,721  was  brought  forward. 
Debenture  interest  absorbs  £4,600;  reserve  fund  £15,000; 
6  per  cent,  dividend  on  shares,  £30,000;  caiTying  forward 
£4,313.  The  development  of  the  Parliamentary  company's  , 
business  for  two  vears  is  shown  in  the  following  :  — 


Units  generated 
Mas  load  in  kw. 
H.F.  connected 
Receipts  . . 
Expenditure 
ProQt  on  trading 


1916  1917  1918 

40,849,653  43,744.919  49,!  81,893 

11,900  18,300  14,000 

80,600  34.'IC0  3SSI 0 

.£97,964  J:115,131  jE1S6,7J5 

i:5g."ol  f  18.583  £»  .731 

£^8,710  «4I,518  ±-48,014 


The  revenue  account  of  the  Lancashire  Electric  Power  Con- 
struction Co.,  Ltd.,  shows  that  the  total  interest,  dividend, 
and  other  receipts  for  the  year  ended  March,  1919,  were 
£34,703.  Debenture  interest,  trustees'  fees,  and  general 
charges,  £17,639;  dividends  7  per  cent.,  less  tax,  on  the  pro- 
lerence  shares,  and  6  per  cent,  on  the  ordinary,  leaving  £8,441 
to  be  carried  forward.  In  order  to  meet  further  capital 
requirements  of  the  Parliamentary  Co.,  an  issue  of  50,000  7 
per  cent,  cumulative  participating  preference  .«h<ires  was  made 
ill  December  last. 

Imperial  Tramways  Co..  Ltd. — Tlic  t;ioss  receipts  of  tlio 
Middlesbrough.  Stockton,  and  Thornaby  Electric  Tramways 
were  £106.524.  an  -increa.=e  of  £23.736.  Passengers  carried 
13,972.274.  an  increase  of  753,127.  Net  profit  of  £18,96<;, 
against  £16.-540  for  1917.  The  substantial  increa.se  in  traffic 
jeceipts  has  been  almost  wholly  absorbed  in  additional 
expenditure  for  wages  and  materials.  An  agreement  has 
been  amved  a.t  with  the  three  Corporations  (Middlesbrough. 
Stockton,  and  Thornaby)  settling  the  procedure  to  be  adopted 
for  carrying  out  the  transfer  of  the  undertaking  of  the  com- 
pany within  their  respective  boroughs.  'The  report  of  the 
London  and  Suburban  Traction  Co..  Ltd..  intimating  inability 
to  recommend  any  preference  dividend  is  referred  to  by  the 
directors.  The  Imperial  Co.  holds  125.000  5  per  cent,  cumu- 
lative preference  shares  of  £1  each  and  122.120  ordinary  of 
£1  each  in  that  company.  The  available  balance  of  the  Im- 
perial Co.  is  £23.917,  and  after  payment  of  interest  on  the 
debenture  stock,  6  -per  cent,  on  the  preference  shares,  less 
tax,  and  4  per  cent,  on  the  ordinary,  less  tax,  £48  is  carried 
forward. 

Eastern  Telegraph  Co.,  Ltd. — Dividend  at  the  rate  of  3§ 
per  cent,  per  annum,  less  tax,  on  the  preference  stock  for 
the  June  quarter,  and  a  quarterly  interim  dividen.l  of  IJ  per 
cent,  on  the  nrdinarj"  stock,  free  c^  *,ax. 


Rangoon  Electric  Tramway  &  Supply  Co.,  Ltd. — ^The  re- 
port for  1918  states  that  the  cars  travelled  1,494,644  miles,  a 
decrease  of  63,112  miles,  and  carried  21.202.591  passengers,  an 
increase  of  5,468,3)59,  or  of  34.75  per  cent.  Total  receipts 
RslO, 79,573,  an  increase  or  Rsl,67,427,  or  18.35  per  cent.  The 
directors  have  arranged  for  a  considerable  extension  of  the 
present  tramway  system.  In  the  private  lighting  and  power 
department  gross  receipts  for  current  supplied  amounted  to 
R.s9, 71,733,  an  increase  of  5.28  per  cent.  Gross  receipts  of  the 
house  wiring  and  supply  department  amounted  to  Esl,24,527, 
the  profit  reahsed  being  E.s20,173,  as  compared  with  Rsl9,778. 
A  revised  agreement  with  the  Rangoon  Municipal  Com- 
mittee for  pubUc  lighting  of  the  city  and  suburbs  has  been 
signed  for  twelve  years  on  mutually  favourable  terms.  The 
gross  profits  were  £77,661,  whigh  added  to  transfer  fees  and 
interest  on  deposits  and  investments  in  London,  £2,912,  makes 
£80,573.  Net  profit  £21.039.  The  directors  recommend  a 
dividend  on  the  Ordinary  shares  of  6  per  cent,  for  the  year, 
free  of  income  tax,  carrying  forward  £4,447. 

Shropshire,  Worcestershire  &  Staffordshire  Electric  Power 

Co. — Mr.  W.  L.  Madgen  presided  on  Mondav  at  the  annual 
meeting.  He  said  that  the  demand  upon  their  power  stations 
had  fallen  off  considerably  since  the  armistice.  The  varied 
industries  had  received  plenty  of  orders,  but  remedies  had 
not  been  found  for  the  shortage  of  labour  and  raw  material. 
The  result  was  that  for  the  first  half  of  the  year  this  com- 
pany experienced  a  reduction  of  output,  and  the  plant  was 
not  so  fully  occupied  as  it  would  be  when  the  district  returned 
to  ordinary  peace  conditions.  Under  the  new  conditions  that 
were  developing,  more  and  more  electrically-driven  machineiw 
would  become  essential  to  the  purposes  of  increased  produc- 
tion. The  speaker  went  on  to  refer  to  the  Electricity  Supply 
Bill,  and  the  amendments  which  might  be  effected  to  make 
it  a  really  practical  and  useful  measure. 

Adelaide    Electric    Supply    Co.,    Ltd. — The    "  Financial 

Times  "  states  that  extraordinary  general  meetings  will  be 
held  on  Julv  1st  to  consider  a  resolution  pro\'iding  for  the 
increase  of  capital  to  £1,000,000  by  the  creation  of  2.50.000 
shares  of  £1  each  to  he  called  "A"  Preference  shares,  and 
to  be  entitled  to  a  cumulative  dividend  of  5  per  cent.,  free  of 
British  income  tax.  The  shares  will  be  repayable  at  par 
on  a  distribution  of  assets  and  on  a  winding  up,  and  will 
rank  pari  passu  (both  in  respect  of  dividend  and  on  a  distribu- 
tion of  assets)  with  the  6  per  cent,  cumulative  preference 
shares,  and  be  entitled  to  one  vote  in  respect  of  each  five 
shares. 

J.  G.  White  &  Co.,  Ltd. — Net  profit  for  the  year  ended 
Feljruarv  28th.  £17.292.  The  investment  account  has  been 
reduced 'from  £393.323  to  £219,198  by  the  lecent  hquidation  of 
certain  secun'ties  on  advantageous  terms  enabling  loans  to  be 
repaid.  Balance  at  credit  of  profit  and  loss  (including  £43,041 
brought  forward)  £60,333.  Preference  dividend  6  per  cent, 
for  the  year,  less  tax:  6  \>er  cent.,  less  tax.  on  the  ordinary: 
.£16.000  to  reserve:  canwing  forward  £33.333.  ReseiTe  fund 
£2t»0.000,  out  of  which  £30.000  has  been  appropriated  for  bonus 
in  preference  shares. 

Electro.Bleach  &  By=Products,  Ltd.— The  profit  for  1918. 
after  deducting  repairs,  standing  charges,  depreciation,  de- 
ferred repairs,  bonus  to  employes,  directors'  additional  re- 
muneration, and  excess  profits  duty,  was  £24,498,  plus  £1,670 
brought  forward.  .After  meeting  delumtiire  charges,  paying 
7  jier  cent,  on  the  preference  shares,  and  12!  jier  cent,  on 
the  ordinary.  £4,000  is  put  to  reserve  (making  it  £10,(X)0),  and 
£394  is  to  be  carried  foi-ward.  The  Inland  Revenue  depart- 
ment has  allowed  the  company  to  appropriate  out  of  the  ri=- 
venue.  £10.000  for  deferred  repairs. 

Crompton  &  Co..  Ltd. — ^The  "  Times  "  City  column  for 
June  21.st  says:  "We  understand  that  Messrs.  Sir-W.  G. 
ArnLStrong,  \\Tiitworth  &  Co.,  Ltd..  are  now  in  negotiation 
for  the  acquisition  of  a  substantial  interest  in  the  well-known 
electrical  manufacturing  firm  of  Crompton  vt  Co.,  Ltd.  From 
such  infonnation  as  is  at  present  available,  it  seems  probable 
that  the  tenns  mav  l»e  communicated  to  shareholders  in  tlie 
latter  i-ompany  in  .-iliniit  a  week  from  now." 

>'ew  General  Traction  Co..  Ltd. — For  the  year  ended 
March.  1919,  the  revenue  wa.-;  £17,697.  and  expenditure,  iu- 
cluding  debenture  interest  and  income  tax,  £8.028.  Profit 
£9.668.  plus  £8.630  brought  forward.  Dividend  4  iier  cent 
(less  inccrtue  tax).  Carry  forward  £7.818.  .V  dividend  of  2  per 
ceul.  \vas  paid  by  the  Norwich  Electric  Tramways  Co.  for 
the  year  ended  June  30th,  1918.  The  Douglas  Southern  Elec- 
tric Tramways  system  has  remained  closed  down  during  the 
year,  but  it  is  ho|5ed  to  reopen  for  traflic  during  this  season. 

Stock  Exchange  Notices. — The  following  are  to  be  ofli- 
ciallv  quoted  :  — 

General  Electric  Co.-.  Ltd. — 46. .500  ordinan'  shares  of  £10 
each    fullv  paid  (Nos.  57.501  to  90,000  and  106,001  to  120,000). 

Siemens  Brothers  &  Co.,  Ltd.— 120.000  shares  of  £5  each, 
fullv  nniil  (Nos.  1  to  I'IO.(XX));  80.000  sbnres  of  £5  each,  fullv 
paid  (No«.  1-20.001  to  •200,(X)0) ;  and  £500,000  4J  per  cent,  de- 
benture stock. 

Wavgood=Otis.  Ltd For  the  vear  ended  March  31st  the 

profit  "was  £-27.-253;  balance  broucht  in,  £17.405;  £6  000  to 
reserve.  According  to  the  Financier  the  director?,  propose  to 
pav  12  months'  dividend  on  preference,  which  ""includes  all 
arrears,  and  a  dividend  of  2V  p,-r  rent,  on  ordinary-,  leaving 
£3,405  forward. 
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Ulobe  Telegraph  &  Trust  Co.,  Ltd. — Net  revenue  for  the 
year  ended  May  alst,  1919,  after  deducting  expenses  £2fSl,i^i, 
plus  £1,180  brought  I'orv.ard.  £6,000  has  been  transferred  to 
reserve  for  contingencies;  6  per  cent.,  less  tax,  has  been  paid 
on  the  preference  shares;  S  per  cent.,  free  of  tax,  on  the 
ordinarv";  1,'1,6'J9  is  to  be  cairied  forward. 

Victoria  Falls  &  Transvaal  Power  Co. — Final  dividend  on 
the  preference  shares  of  4  per  cent.,  less  tax  (making  10  per 
cent.)  for  the  year  1918;  a  dividend  of  3  per  cent.,  less  tax, 
on  account  of  the  year  ending  December  31st,  1919;  and  a 
dividend  on  the  ordinary  shares  of  5  per  cent.,  less  tax,  in 
respect  of  1918. 

Montreal  Light,  Heat  &  Power  Co.— Year  ended  .April 
.'■((ith  ;  Surplus  earning.--.  $l,01'i.S90.  Provision  for  deprecia- 
tion amounts  to  $B.'26S,801.  which  will  in  due  course  be  re- 
tjuired  for  replacement  of  worn-out  and  obsolete  plant.  Re- 
gular quarterly  dividends  have  been  paid  at  the  rate  of  4  per 
cent,  per  annum. 

Aluminium  Corporation,  Ltd. — The  accounts  for  1918 
cannot  yet  be  submitted  as  exce,-;s  profits  liabilities  are  not 
settled.  They  will  be  ready  by  the  autumn,  but  the  results 
of  the  year's  trading  are  .s-iu-h  a.s  to  justify  the  payment  of  the 
preference  di\-idend  for  1918. 

Blackpool  &  Fleetwood  Tramroad  Co.,  Ltd. — A  special 
meeting  of  shareholders  will  be  held  in  Manchester  on  July 
1st  for  their  formal  consent  to  be  given  to  the  transfer  of 
the  undertaking  to  the  Blackpool  Corporation. 

W.  &  T.  Ayery,  Ltd. — Final  dividend  of  10  per  cent.,  mak- 
ing 15  per  cent.,  less  tax.  for  the  year,  on  the  ordinarj' 
shares. 

India'Rubber.  Gutta-Percha  &  Telegraph  Worlts  Co.. 
I^td. — Inteiim  dividend  of  21  per  cent.,  (os.  per  share),  free 
of  tax.  on  ordinary  shares. 

Provincial  Tramways  Co. — Interim  dividend  of  8d.  p<r 
share  on  tbo  ordinary  shares. 

Coventry  Chain  Co.,  Ltd. — ^Interim  dividend  of  6  per  cent. 
per  annum  on  the  ordinary  shares. 

Callender's  Cable  &  Construction  Co.,  Ltd. — Dividend  uf 
I'2v  ji^v  o'nt..  le«s  tax,  on  the  ordinary  shares. 


STOCKS     AND     SHARES. 


TuESD.AY  Evening. 
Th£  German  consent  to  sign  the  Peace  Treaty  has  had  little 
effect  in  the  Stock  Exchange  markets.  That  the  final  result 
was  assured,  sooner  or  later,  had  been  felt  for  some  time  past, 
and  the  twelfth  hour  wriggles  of  the  enemy  fell  flat  as  a 
market  factor.  Nor  has  the  Loan  campaign  entirely  dried  up 
the  fount  of  ordinary  business.  New  issues  are  pennitted  to 
appear,  although  an  ofiicial  hipt  is  given  as  to  their  ivstiic- 
tion.  An  interesting  one  is  the  offer  of  ±-200,0()0  in  l((s.  shares 
by  the  MetropoUtan  Railway  Country  Estates.  Three  proper- 
ties, covering  in  all  6'J7  aci'es,  have  been  acquired  in  Hertford- 
shire and  Middlesex,  in  the  district  served  by  the  Metro- 
politan Railway  and  the  Metropolitan  Great  Central  Joint 
I.^Lnc.  The  land  is  to  be  laid  out  to  meet  the  requirements  of 
all  classes  of  residents,  and  we  believe  this  is  the  first  com- 
pany of  its  kind  that  has  been  issued  since  the  war.  The 
Board  is  a  good  one,  and  the  venture  will  appeal  to  a  wide 
■  circle  of  speculative  investors.  It  appears  to  have  very  fair 
prospects  of  suceess.  Sound  management  will  naturally' fonn 
an  essential  part  of  the  new  company's  success. 

The  -Adelaide  Electric  Supply  Company  is  taking  powers  to 
increase  its  capital  to  a  million  pounds  sterling  by  the  creation 
of  250,000  ■'  A  "  cumulative  preference  shares  of  ±1  each  to 
be  entitled  to  a  5  per  cent,  dividend  free  of  British  income 
tax.  It  is  said  that  the  underwriting  (»nunission  is  3  ner 
cent.  Considering  the  financial  .strength  of  the  company^  a 
welcome  to  its  new  shiu-es  can  be  regarded  as  assured. 

London  Labour  Party  leaders  deem  very  unsatisfactory  the 
provisions  of  the  Government'.s  Electricity  Supplv  Bill. 
They  stamp  the  Bill  as  an  incentive  to  "  privateeiing!"  The 
authorities  to  be  set  up  they— the  London  Labour  Party  Exe- 
cutive—declare to  resemble  on  a  national  scale  "  the  con-upt 
chaos  of  Boards  and  Commissioners  for  special  services  exist- 
ingin  London  prior  to  the  Metropolis  Management  Act  of 
1855."  The  statement  lacks  little  of  pungency  and 
picturesqueness.    ■ 

Immediately  followmg  this  several  of  the  companies  them- 
selves have  circularised  their  shareholders  with  a  memoran- 
dum which  capitulates  "  the  chief  objections  to  the  Bill,  and 
they  urge  you."  to  quote  the  covering  letter  of  the  Kensington 
and  Kmghtsbndge  Electric  Lighting  Company,  "  to  request 
yxm-  Parhamentaiy  representativ<;  u>  support  such  amend 
iii-nts  as  will  protect  the  existing  rights  and  legitimate-  in 
''■rests  of  shareholders." 

In  these  circumstances  it  is  not  surprising  that  electncit^ 
supply  shares  should  be  dull  and  heaw.  Westminsters  have 
gone  back  shai-ply  to  oi  County  of  London  ordinary  are 
obtainable  at_9  11-10,  Chelseas  and  Charing  Cross  have  both 
given  way.  The  manufactunng  group  is  rather  easier.  Elec- 
tnc  Constructions  are  1-16  lower.  British  Westinphouse  pre- 
ference eased  off  to  2J.    Telegraph  manufacturing  issues  keep 

?Q=  u  Callenders  have  gained  7s.-  fid.  British  Aluminium 
at  008.  nave  improved, 


British  Electricj^rractiou  ordinary  stock  weakened  to  44  on 
the  appcajance  ofi  the  report.  Net  profits  increased  about 
£2,500  to  nearly  £123,000,  and  the  dividend  is  maintained  at 
3  per  cent.  This  rate  has  now  been  paid  for  the  four  succes- 
sive years  1916-1019  .since  the  capital  account  was  reorganised 
in  1915.  Some  had  hoped  for  4  per  ceut.  this  time,  and  the 
sUght  di.sappointment  caused  the  decline  in  the  price  of  the 
stock.  Underground  Electric  "  A  "  shares  are  a  shade  lower 
at  10s.  3d.,  and  the  other  issues  are  also  easier.  Metropolitan 
Railway  Stock  is  better  at  26J  in  sympathy  with  a  general 
advance  in  home  railways,  brought  about,  rather  mysteriously, 
b>-  the  reports  of  the  Coal  Commission. 

Cable  issues  are  again  somewhat  easier  on  sales  by  holders 
who  want  to  transfer  into  the  new  Lean.  Eustern  ordinary. 
(ilobes  and  other  members  of  this  group  have  come  to  market 
during  the  past  few  days.  It  i.s  further  suggested  that  th<' 
successful  spanning  of  the  .\tlantic  by  the  aeroplane  is  another 
reason  why  proprietors  of  cable  stocks  are  dnMning  it  wise  to 
exchange  into  t)ie  new  Iy<ia,n.  To-day  (Tuesday)  a  harder  tone 
.^-upervened,  and  part  of  the  previous  decline  was  rwovered. 
Marconis  keep  steiuly.  Canadians  have  been  up  to  19s.,  but 
are  now  18s.  3d.  Marconi  Marines  at  3  T-Jfi  are  J  below  the 
recent  best,  and  .American  Marconis  went  back  a  little  to 
30s.  9d. 

Brazilian  Tractions  spurted  to  62J.  and  held  their  rise. 
Mexicans  are  merely  marking  time.  Rubber  .shares  have  re- 
covered, on  a  rally  of  twopence,  to  Is.  lO-Jd.  per  lb.,  in  the 
raw  produce.  .Armament  issues  are  firmer,  and  the  coaJ  and 
iron  division  derived  a  little  support  from  the  reports  of  the 
Coal  Commission.  Bombay  Eleetric  ordinary  has  risen  5 
points  to  50.  Madras  Electric  ordinary  advanced  to  16s.  6d.. 
RangiHin  Klrctrii:  tn  t;  and  Calcutt.as  to  7J. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

HouB  ELEGTBicrrr  Coupamibs 

Dividend  Priop 

. ■ .Tune  24,  Yield 

191T.  1918,  1919.     RIeeorlftll,      p.o. 

Brompton  Ordinary 10         8  6f  —  £5  8    16 

Obaring  Cross  Ordlnar;     ..        ..        4         4  8  —  i  6184 

do.       do.        do.       4i  Pre!,..       4^4)  8}  —  6  18    4 

Chelsea 6         8  8i  —  i^  4  IQ    4 

City  ot  London         8         8  llj  —  6  14    6 

do.       do.    6  per  cent.  Pref .  , .       6         6  10  —  Ron 

County  ot  London 7         T  92  — J  719 

do.         do.     6  per  cent.  Pre!.       6         6  10  —  6    0    0 

Kensington  Ordinal^         ....        7         6  6;^  —  54 

London  Eleotrio        Nil      Nil  13  —  Nil 

do.       do.     6  per  cent.  Pre!,..       E         6  8J  —  7  14  10 

Metropolitan 4          6  B|        '—  800 

do.         44  per  cent.  Prof.    ..4)4)  8i  —  6  18    6 

Bt.  James' and  FaU  Mall  . .        ..        9       10  7|  —  7    0    4 

South  London           6         R  9;  —  766 

South  Metropolitan  Pref 7          7  ilO/6  —  «  16    7 

Westminster  Ordinary       ....       9         8  r,h  —  g  7    S    6 

TELEOBU>Ha     AMD     Tklbpboubs, 

Anglo-Am.  Tel.  Pre! 6         6  98*  — U  B    1    6 

do.             Del 1)     83/6  23^  —  '  7    8    0 

Chile  Telephone       8         8  7  —  6  14    4 

Cuba  Bub.  Ord 7          7  11  —  »«    4    5 

Eastern  Extension 8         8  16  —  J  'SOD 

Eastern  Tel.  Ord 8         8  16U  —  *  M  19    1 

Globe  Tel.  and  T.  Ord 7        8  16  —  '  •6    0    0 

do.       do.        Pref 6         6  lOJ  -(-  J  6  11    7 

Qreat  Northern  Tel,           . .        . .      33        33  S3  —  6  17    6 

Indo-European         IS        13  66  —  6  18    9 

Marconi           30        90  6J  +   ,<^  3    4    0 

Oriental  Telephone  Ord 10        16  9 ,  .^  —  6    9    0 

United  R.  Plate  Tel 8          8  f  J  —  •4  18    6 

West  India  and  Panama   ..        ..      1/3       1/8  1/^  —  ^4    6    4 

Western  Telegraph             . .        . .        8          8  17  '  —  ♦4  14    3 

Bomb    Rails. 

Central  London  Ord,  Assented   ..44  63)  —  860 

Metropolitan 1         1}  26)  4-  )  4  16    0 

do.         District         ..        ..     NU      Ni]  in,  —  Nil 

Underground  Eleotrlc  Ordinary,.     Nil      Nil  8j  —  i  Nil 

do.              do.        "A"        ..     Nil      Nil  10/8  — 8d.  Nil 

do,              do,       Income   ..4         6  95  —  )  •S    5    8 

FoBBieH    Tkamb,   4o. 

Adelaide  Bnp.  6  per  cent.  Pref.   . .        6         6  4j|  -i-  ^  6    6    4 

Anglo-Arg,  Trams.  First  Pref,     ..        6)      Nil  3i;.  ^■    <  — 

do.           do,      3nd  Pref.       . .        —       —  3i '  —    '  — 

do.           do.      6  Deb 6         6  68)  —  7    8    6 

Braiil  Tractions       —       —  62)  -f9)  — 

Bombay  Electric  Pre! 6         6  n|  —  .  6  117 

British  Columbia  Eleo.  Rly.  Pfoe.       5         6  Ril  —  7  18    6 

do.              do.        Preferred      Nil       3)  49)  -i-l  6    8    1 

do.              do.        Deferred       Nil     Nil  44)  —  Nil 

do.               do.         Deb.      ..        4i        4i  61)  —  6  17  10 

Mexico  Trams  6  per  cent.  Bonds..      Nil     Nil  62)  —  Nil 

do.           6  per  cent.  Bonds..      Nil     Nil  .lO)  —  Nil 

Mexican  Light  Common  . .        . .      Nil     Nil  87  —  Nil 

do.             Pref Nil      Nil  61  —  Nil 

do.            iBt  Bonds..        ..      Nil     Nil  66  -1  — 

Manofacturino    Companies. 

Baboook  &  WUcoi              ..         ..        15        15  3},  —  8  16    0 

British  Aluminium  Ord 10        10  IJ  +    '.  5  14    5 

British  Insulated  Ord 25        13)  2,-;  —    "  6  U     1 

British  Westinghouse  Pref,        . .         7)       8  35  —  5  16    5 

Callenders 26       25  lo|  -I-  <!  6  17    K 

do.       6)  Pref 5         6)  Si  f  )  6    3  10 

Castner-Eeilner        ..        ..        ..        35        30  3|  —  i  766 

Edison-Swan, "  A "            ....__  jj  _'  600 

do.      do.    6  per  cent.  Deb,    . .         4         5  tsi  —  6  13    8 

Electric  Construction        ..        ,.        10        IC  I,^  —  A-  8    8    5 

Gen.  Eleo.  Pref . .         6         6)  101      .  —  |  6    6    4 

do.       Ord 10       10  32  ->.  •4  11    0 

Henley 36       36  3)  —  6    3    6 

do.    4)  Pref 4)       4)  Bf  —  6    0    0 

Indla-Babber 10       10  17|  —  •«  12    g 

RiemenB  Ord —       lo  6^  —  •?    4    0 

TeleKrapbOoD         90       10  96)  —  4  IS    6 

•Dividends  paid  free  of  Income  Tax. 
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TARIFFS    ON    IMPORTED    MANUFACTURED    GOODS. 


By    C.     R.     BELLINQ. 


Some  friends  have  suggested  that  I  should  explain  my  views 
a  little  more  on  the  above  question,  having  referred  to  it  in 
our  advertisements  at  different  times. 

The  reasons  why  I  am  convinced  that  it  is  impossible  for 
me  to  compete  with  the  American  manufacturers  of  heating 
and  cooking  appliances,  unless  we  do  have  an  import  tariff, 
are  as  follows  : — 

1 .  At  the  present  time  the  home  American  market  for 
these  appliances  is  the  biggest  market  in  the  world.  It  is 
probably  five  times  as  big  as  the  rest  of  the  world  put 
together. 

This  home  market  they  keep  entirely  to  themselves  by 
imposing  an  import  tariff  of  G.5  per  cent,  on  any  foreign- 
made  goods. 

2.  Owing  to  this  big  home  demand,  and  to  the  knowledge 
that  this  home  market  is  secure,  the  American  is  enabled 
to  install  plant  to  mannfactnro  on  a  very  large  scale. 

3.  The  fact  of  being  able  to  manufacture  in  large 
quantities  reduces  his  labour  cost  per  article  to  a  lower 
figure  than  could  be  reached  in  this  country,  notwith- 
standing that'  the  labour  rates  in  this  country  may  be 
slightly  lower  than  in  America. 

4.  On  top  of  this,  however,  the  labour  rates  in  this 
country  have  gone  np  to  such  an  extent  recently  that  they 
are  now  not  far  below  the  American. 

.").  American  industry  has  received  a  tremendous  impetus 
during  the  war,  as  she  has  been  supplying  practically  all 
the  world.  Whilst  we  have  been  making  war  material,  her 
factories  have  practically  never  been  disoiganised. 

6.  Xo  question  of  better  brains,  better  training,  greater 
ingenuity,  better  ^methods  of  production,  is  necessarily 
involved. 

That  is,  we  should  still  be  unable  to  compete  with 
America,  even  if  we  produced  an 'exact  duplicate  of  an 
American  article,  both  as  regards  appearance,  efficiency,  and 
finish,  and  produced  it  by  exactly  the  same  method  of 
manufacture — bmniisf  we  shall  never  be  in  the  position  to 
produce  the  same  large  quantity,  not  having  the  same 
markets  available  to  sell  them  in.    • 

They  have  their  own  vast  market,  jiliix  the  rest  of  the 
world.     We  have  the  rest  of  the  world  only. 

Hence  my  conclusion  that  it  is  obviously  impossible 
for  me  to  compete  with  the  American,  who  is  in  a  position 
to  make  far  bigger  quantities  and  at  a  lower  labour  cost 
each. 

Result :— Unless  we  have  a  tariff  on  heating  and  cooking 
appliances,  I  shall  have  to  close  down,  except  on  the 
heavier  class  of  cast-iron  articles. 

,  But  it  is  not  just  the  fact  of  my  being  closed  down  that 
counts  ;  unfortunately,  every  skilled  and  relatively  skilled 
trade  is  open  to  the  same  competition,  owing  to  exactly  the 
same  fjcts  and  conditions — that  is  a  protected  home  market 
giving  the  manufacturers  a  larger  total  market— reducing 
the  labour  cost  per  article,  and,  perhaps,  most  valuable  of 
all,  giving  the  manufacturer  confidence. 

'This  country  before  the  war  was  undoubtedly  losing  all 
its  high-class  work,  and  importing  this  class  of  goods 
instead,  paying  for  them  in  the  main  by  goods  produced  by 
unskilled  sweated  labour,  or  by  raw  materials,  or  getting 
the  goods  on  credit  (which  must  be  happening  at  the 
present  time,  our  imports  being  about  three  times  the 
value  of  our  exports),  or  by  services  rendered  which  are 
always  relatively  unskilled,  and  therefore  badly 
remunerated. 

The  question  is  whether  it  is  good  for  this  country  for 
its  skilled  industries  to  be  closed  down,  even  if,  tem- 
porarily, prices  should  be  slightly  higher  for  home-made 
goods  ? 

Of  course,  the  Free  J'rader  will  immediately  say,  "  Why 
should  the  consumer  not  be  able  to  buy  in  the  cheapest 
market  ?  " 

This  question  opens  up  the  whole  and  the  broadest  dis- 
cussion of  fiscal  policy,  on  fundamental  grounds. 

Perhaps  the  bcoadest  reply    is  :    Why    have   America, 


Germany,  and  Japan,  all  tariff-walled  countries,  so  rapidly 
built  up  new  industries,  gradually,  buc  surely,  forcing  us 
to  close  them  down  here  ? 

This  practically  applies  to  all  highly  skilled  trades. 
Take  watches,  typewriters,  lenses,  electrical  ware,  gloves, 
dye-stuffs,  cutlery,  automatic  machinery,  small  tools,  motor- 
cycles, motor-cars,  tires,  pianos,  magnetos,  and, — well  the 
list  is  endless.  Shipbuilding  is,  perhaps,  the  most  recent 
industry  attacked. 

If  we  take  it  that  goods  are  paid  for  by  goods — which 
they  must  be  ultimately — as  credit  or  cash  is  merely  the 
equivalent  of  a  promise  to  pay  in  goods,  it  follows  that  all 
goods  we  import  are  eventually  paid  for  by  goods  we 
export  (or  by  service),  and  therefore  they  must  be  equal 
in  exchange  value. 

The  crucial  point,  and  the  point  on  which  the  well-being 
.  and  prosperity  of  the  nation  depend — is  the  nature  of  the 
goods  (or  services)  given  in  exchange. 

If  we  give  goods  which  require  the  labour  of  100  men 
for  a  given  time,  in  exchange  for  goods  which  have  only 
taken  the  labour  of  50  men  the  same  time,  we  are  the  losers, 
because  obviously  with  100  men  (such  as  we  employed),  the 
other  country  would  have  either  time  to  spare  for  leisure,  or 
to  produce  double  the  value  of  goods. 

As  an  example,  take  the  case  of  steel  ingots,  which  mean 
mostly  man  handling.  We  export  these  and  receive  in 
exchange,  say,  fiuished  needles.  To  send  us  the  equivalent 
exchange  value  in  needles  demands  the  labour  of  far  fewer, 
these  being  produced  by  skilled  brain-work  combined  with 
automatic  machinery. 

Obviously  the  country  making  the  needles  has,  at  once, 
the  advantage  ;  as,  in  addition  to  having  a  balance  of 
needles  over,  they  employ  fewer  men  for  an  equivalent  ex- 
change value,  and  do  not  use  up  their  irreplaceable  raw 
material. 

Hence,  it  will  be  seen  that  the  most  prosperous  country 
is  the  one  which  skilfully  produces  the  finished  articles,  and 
wastes  least  irreplaceable  raw  material. 

Xow,  it  must  be  obvious  that  the  country  adopting  pro- 
tective tariffs  is  able  to  determine  and  to  foster  the  highly- 
skilled,  highly-paid  wealth-producing  industries,  and  that 
country  must,  as  a  whole,  be  better  off,  wealthier,  and  its 
population  able  to  live  under  more  congenial  conditions. 

Xow,  to  return  to  the  Free  Trader's  original  question 
— "  Why  should  not  the  consumer  be  able  to  buy  in  the 
cheapest  market  ? " 

The  answer  is  that  if  the  article  in  question  is  one  which 
is  made  in  a  tariff-walled  country,  he  is  obviously  still  more 
strengthening  the  position  of  that  country — in  that  he  is 
increasing  the  production  in  that  country,  to  the  detriment 
of  production  in  his  own  country,  of  the  particular  article  he 
purchased  ;  and  such  article  is  invariably  of  the  highly- 
skilled,  high-wage  paying  class. 

Xow  the  value  of  currency  has  a  definite  relation  to 
goods  produced  ;  therefore,  the  more  goods  produced  in  any 
country,  the  greater  the  purchasing  power  of  the  unit  of 
currency  in  that  country. 

This  is  why  the  tariff-walled  country  is  strengthened  by 
the  increased  production  in  its  highly-paid  trades,  and  how 
all  classes  of  its  community  are  benefited,  and  why  their 
conditions  of  living  are  better. 

The  present  value  of  the  English  sovereign  is  low  because 
our  production  is  low. 

Our  production  in  the  highly-skilled,  wealth-producing 
trades  cannot  be  recovered  or  even  maintained,  whilst  some 
nations  adopt  tariffs  and  we  Free  Trade. 

To  return  once  more  to  "  buying  the  cheaper  article." 
It  is  agreed  that  eventually  any  article  brought  from  a 
'  foreign  country  has  to  be  paid  for  in  goods  or  service  by 
this  country ;  but,  as  before  explained,  tariff-walled 
countries  are  enabled  by  their  tariff  to  discriminate  in 
the  particular  trades  which  they  will  foster,  and  they 
naturally  choose  the  trades  which  make  the  biggest  profits. 

They  thus  eventually  compel  the  Free  Trade  country  to 
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pay  for  the  higlily-skilled,  bifrhly-paid  i^aods  which  they 
import  into  it,  by  takinjj  in  return  raw  materials — such  as 
coal  and.  iron  (on  which  our  future  and  very  existence 
depends),  or  manufactured  <;oods  on  which  the  lowest  grade 
of  unskilled  labour  is  employed — or  else  manual  service  of 
some  kind,  also  unskilled. 

In  time  this  means  either  the  entire  depopulation  of  the 
Free  Trade  country  in  unestion,  or,  at  any  rate,  its  degrada- 
tion to  the  position  of  becoming  general  labourers,  that  is, 
doing  the  digging,  mining,  labouring,  navvying.  portering, 
carrying,  and  all  the  other  hard  demoralising  unskilled 
work  for  the  rest  of  the  world. 

All  these  unskilled  trades  mean  low  wages,  unemploy- 
ment, discontent,  and  probably  revolution  or  Bolshevism. 

Therefore,  the  man  who  buys  the  low-price  foreign-made 
article  is  helping  to  eventually  cut  the  ground  away  from 
nnder  his  own  feet,  or  his  son's  feet,  unless  he  i.s  anxious  to 
become  a  labourer  or  an  unskilled  man,  instead  of  a  highly- 
paid  skilled  artisan,  like  the  workers  in  America,  who  now 
have  their  motor-cars.  "~ 

The  whole  question  can,  of  course,  only  be  finally  decided 
politically. 

^  That  is,  the  matter  will  have  to  go  before  the  country — 
be  fought  out  in  the  old  way.  the  Free  Traders  voting  for 
such  M.P.'s  as  promise  to  support  Free  Trade,  and  the 
Tariff  Reformers  rice  rersi'i. 

The  biggest  vote  lies  with  the  working  classes.  The 
catch  phrase,  "  Your  bread  will  cost  you  more "  (coupled 
with  the  big  funds  behind  Free  Trade  propaganda),  has,  up 
to  the  present,  carried  the  day. 


The  first  step  necessary  to  alter  the  present  fiscal  policy 
of  this  country  is  to  teach  the  working  classes  the  true 
position  ;  to  carry  out  propaganda  work  amongst  thera,  and 
to  ccinvinee  them  that  their  present  wages  and  future  pros- 
perity depend  on  increased  production  in  the  highly  skilled, 
highly-paid  trades,  which  can  only  be  achieved  by  Tariff 
Reform. 

Everv  manufacturer  should  tackle  his  own  employes  at 
once. 

The  next  general  election  ( very  soon)  will  probably  be 
settled  wholely  and  solely  on  this  issue. 

Why  not  get  ready  for  it  ? 

It  may  appear  that  any  efforts  made  by  manufacturers  to 
convert  the  [)olicy  of  the  country  are  selfish  ones,  but,  on 
the  other  hand,  what  are  the  efforts  of  the  Free  Trade  party 
but  purely  selfish  and  personal  ones  ':' 

The  Free  Trade  party,  although  the  smallest  actually, 
have  just  been  the  cleverest,  and  enlisted  the  vote  of  a 
larger  body  of  workei's  in  this  country  by  their  ("  Your  food 
will  cost  you  more")  propaganda,  and  thus  carried  the 
day. 

^fanufacturers  must  risk  what  motives  are  assigned  to 
them,  and  must  now  take  steps  to  protect  their  industries 
and  those  they  employ,  by  acting  individually  in  their  efforts 
to  convert,  first  of  all,  their  own  employes,  and  then  com- 
bining in  further  efforts  to  convert  the  fiscal  policy  of  the 
whole  country — generally. 

I  would  suggest  that  your  columns  should  be  opened  out 
for  discussion  of  both  sides  of  the  fiscal  question,  as  far  as 
the  electrical  industry  is  concerned. 


THE    TROUBLE    MAN'S    "TROUBLE." 


By  C.  SYLVESTER,    A.M.I. E.E. 


I  HAVE  been  a  "trouble  man"  myself,  and  1  understand  to 
no  small  degree  the  difficulties  with  which  they  are  beset. 

Their  trouble  does  not  commence  with  travelling  long 
railway  journeys,  or  waiting  for  hours  on  railway  station 
platforms,  or  tramping  miles  across  country  in  the  rain  or 
snow.  ItcoramMices  when  they  are  actually  on  the  site  of 
their  "  trouble,"  and  it  is  usually  not  confined  to  t/iis 
trouble  alone. 

I  remember  a  case  where  a  man  was  sent  to  a  large 
power  station  to  see  to  a  newly-erected  rotary  converter  ; 
there  was  something  wrong  with  the  over-speed  device.  He 
had  not  been  on  the  job  an  hour  when  the  engineer-in- 
charge  came  along  and  inquired  how  long  it  would  be 
before  the  machine  was  running.  When  the  trouble  man 
told  him  he  did  not  know,  the  engineer  immediately  got  on 
the  'phone  to  the  works,  and  complained  that  the  "  trouble 
man"  did  not  understand  the  job. 

Now,  this  was  hardly  fair  or  reasonable:  because  it  is 
almost  impossible  for  anyone  to  locate  even  small  troubles 
in  an  hour  or  so.  As  a  general  rule,  the  trouble  men  of 
leading  electrical  manufacturers  are  experts  in  their  own 
particular  class  of  work.  A  rotary  converter  trouble  man 
is  a  rotary  converter  expert,  and  his  firm  would  not  think 
of  sending  him  on  a  job.  say,  to  look  at  the  carbon  packing 
rings  of  a  Curtis  turbine.  Y'et,  as  soon  as  he  arrives  upon 
a  job  where  trouble  exists  he  is  expected  to  perform  the 
proverbial  "  miracle." 

Another  case  that  I  remember  quite  well,  becaupe  I  was 
connected  with  it,  was  where  a  trouble  man  was  sent  to  see 
tT  the  exciter  of  a  6,000-KW.  turbo-generator.  Here  the 
ex'ieer  had  been  changed,  and  it  was  necessary  to  test  it  up 
to  L'.j  per  cent,  overload  for  a  certain  period.  To  test  this 
exciter  it  was  not  considered  desirable  to  impress  the  exciter 
voltage  across  the  rotor  slip-rings,  since  to  test  the  machine 
effii-iently  the  load  had  to  be  more  or  less  flexible — that  is, 
from  L'.'j  per  cent,  of  full  load  to  i*.'>  per  cent,  overload. 
The  ouly  obvious  thing  to  do  was  to  obtain  some  wooden 
-  barrels  or  a  wooden  tank,  use  a  solution  of  caustic  soda,  and 
with  iron  or  steel  plates  to  place  the  desired  load  on  the 
machine. 

In  this  case,  the  trouble  man  knew   what   to    do,  but 


could  not  very  well  do  it,  because  when  he  requested  thp 
loan  of  two  empty  wooden  oil  barrels  he  was  told  they  could 
not  be  spared.  This  meant  that  he  had  to  roam  about  the 
town,  where  he  eventually  borrowed  a  suitable  receptacle 
to  hold  his  solution.  It  would  not  have  mattered  a  great 
deal  had  the  matter  ended  here.  It  did  not.  The  station 
superintendent  wrote  a  letter  to  the  man's  firm  complaining 
of  the  delay,  with  the  result  that  the  man  experienced 
"  trouble  "  when  he  returned  to  the  works. 

That  there  is  need  for  greater  sympathy  and  co-operation 
between  the  engineer  and  the  trouble  man  there  is  not  the 
slightest  doubt.  If  an  engineer  can  assist  the  trouble  man, 
then  he  should  do  so  by  hook  or  by  crook.  He  should 
realise  that  the  trouble  man's  object  in  life  is  to  overcome 
difficulties.  He  should  understand  that  the  trouble  man 
never  meets  the  "satisfied"  customers.  He  should  give 
a  little  thought  to  the  fact  that  when  one  commences  to 
overcome  difficulties  it  is  not  known  what  one  may  have  to 
contend  with.  It  is  this,  the  trouble  man's  "  unknown 
quantity,"  that  makes  him  appear  to  be  a  nuisance  to 
everyone.  It  is  this  that  makes  him  scratch  his  head 
when  he  finds  that  he  will  have  to  borrow  tools  or  material 
which  he  has  not  brought  with  him.  Some  trouble  men 
would  rather  go  into  the  street  to  buy  a  file  or  a  roll  of 
Blackley  tape  than  ask  for  it  at  the  power  house  store, 
where  the  storekeeper  appears  to  have  a  continnal  giiidge 
against  "  them  contractors." 

Even  here  the  trouble  man's  "  trouble "  is  not  ended. 
On  one  occasion,  I  remember  a  man  going  outside  the 
works  to  which  he  was  sent  to  grind  the  commutator  of  an 
exciter.  The  reason  he  went  out  was  to  purchase  a 
carborunilum  stick  ;  the  only  tool  that  will  efficiently  grind 
a  commutator  on  site.  He  had  not  left  the  power  house 
five  minutes  when  the  station  engineer  telephoned  to  the 
man's  firm  anil  complained  that  "their  man  had  lurived, 
but,  after  a  look  roun<l,  he  had  gone  for  a  stroll  down  the 
street." 

And  so  I  could  go  on  quoting  cases  where  the  trouble 
man  meets  trouble  other  than  that  which  he  sets  out  to 
meet.  To  a  certain  extent,  however,  the  trouble  men  pro- 
tect themselves  against  engineers  Tho  have  a  greater  use 
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for  the  pen  than  they  have  patience.  Each  firm's  trouble 
men  have  a  black  list,  and  when  they  meet  an  eno;ineer  who 
is  on  their  black  list  they  mind  their  P's  and  Q's  more 
than  they  would  do  if  they  met  a  more  genial  engineer. 

I  do  not  wish  to  create  the  impression  that  all  engineers, 
power  house  or  otherwise,  are  always  on  the  track  of  the 
trouble  man.  This  is  not  so.  Every  engineer  desires  to 
see  his  plant  in  as  perfect  a  working  condition  as  is  possible. 
He  does  not  wish  to  see  any  portion  of  his  plant  broken 
down,  or  waiting  for,  or  under,  repairs.  When  this  happens, 
he  is  robbed,  so  to  speak,  of  a  certain  amount  of  spare 
power.  This  he  can  ill  afford  to  lose,  especially  at  the  times 
of  jjeak  load  in  the  winter,  when  a  large  lighting  load  is 
being  carried  by  the  machines.  It  is  only  natural  that  he 
should  be  anxious,  and  it  is  probable  that  his  anxiety,  at 
times,  overcomes  his  knowledge  of  the  fact  that  the  trouble 
man  is  doing  his  best. 

I  do  not  hold  a  brief  for  all  trouble  men,  because  they 
are  not  all  as  good  and  conscientious  as  they  might  be.  An 
engineer  has  a  perfect  right  to  complain,  and  to  have  men 
removed  from  the  works  at  once  who  show  slackness. 

It  may  be  said,  however,  that  trouble  men  are  specially 
selected  by  their  employers.  In  addition  to  ability  they 
must  possess  tact.  They  must  be  able  to  turn  a  complaint 
into  a  compliment ;  they  have  the  reputation  of  their  firm 
at  stake,  and  if  they  smooth  the  path  between  a  dissatisfied 
customer  and  their  employer  they  are  rendering  their  firm  a 
valuable  service. 

It  is  true  that  some  trouble  men  make  mistakes.  They 
should  not  forget  that  they  are  not  the  only  persons  who 
understand  the  machine  they  have  been  sent  to  rectify. 
They  are  not  sent  to  teach,  but  to  rectify  a  defect.  I  think 
that  if  trouble  men  were  to  observe  rules  similar  to  those 
set  out  below,  there  would  be  a  much  better  understanding 
between  them  and  the  engineer-in-charge  : — 

1.  Report  immediately  upon  arrival  on  site. 

2.  Never  leave  the  job  without  leaving  word  where  you 
are  going  to. 

3.  Give  all  the  information  you  can  concernins:  a  defect, 
at  the  same  time  studying  the  manufacturer's  interest. 

4.  Give  all  information  willingly.  Do  not  assume  a 
mysterious  attitude  when  conversing  with  the  engineer 
concerning  the  behaviour  or  efficiency  of  a  machine. 

5.  Always  point  out  the  good  features  of  a  machine,  and 
never  refer  to  defects  which  have  developed  in  other 
machines.  Defects  make  themselves  known  quite  clearly 
when  they  develop. 

On  the  other  hand,  the  engineer  should  do  all  he  can  to 
assist  the  trouble  man.  He  should  place  his  workshop  and 
stores  at  his  disposal.  He  should  lend  him  additional 
labour,  if  it  is  required.  Every  bit  of  assistance  that  the 
trouble  man  is  given  means  that  the  job  will  be  got  running 
much  quicker.  Before  making  a  complaint  to  the  manu- 
facturer, if  the  trouble  man  is  on  the  spot,  he  should  be 
consulted.  Small  mistakes  and  misunder.-tandings  can  be 
easily  overcome  by  candid  conversation.  When  an  engineer 
gies  on  a  job  he  should  be  pleasant.  He  should  talk  to  the 
trouble  man,  and  if  he  thinks  the  job  is  not  being  tackled  ■ 
correctly  he  should  say  so. 

A  complaining  or  dissatisfied  customer  is  a  liability  with 
an  ever  increasing  ability  to  do  the  manufacturer  harm. 
A  complimenting  or  pleased  customer  is  an  asset,  the  value 
of  which  is  continually  increasing.  In  order  that  any 
business  may  succeed,  its  assets  must  at  least  equal  its 
liabilities.  If  a  manufacturer  does  not  liquidate  his 
liabilities  in  the  form  of  complaint  and  dissatisfied  customers, 
he  will  soon  go  into  bankruptcy.  A  customer  who  cheer- 
fully admits  that  a  defect  has  been  tackled  with  skill  and 
speed  is  no  longer  a  liability.  As  a  matter  of  fact,  com- 
plaining customers  can  often  be  handled  in  such  a  way  that 
they  become  good  boosters — or,  in  other  words,  good  assets. 

A  good  many  firms  have  as  their  motto — "  The  customer 
is  always  right."  This  is  really  the  attitude  which  should 
be  taken  by  every  firm.  It  is  an  axiom,  however,  which 
should  not  be  regarded  lightly.  It  is  the  foundation  on 
which  complaints  of  any  nature  should  be  handled. 
Regardless  of  whether  the  manufacturer  or  customer  thinks 
himself  in  the  ri^ht,  every  complaint  should  be  henrd 
in  full,  and  the  matter  concluded  in  such  a  manner  that 
the  customer  is  completely  satisfied. 


It  sometimes  happens  that  the  customer  himself  is  to 
blame  for  a  defect.  Even  so,  he  must  not  be"told  this.  It 
is  something  he  can  find  out  for  himself  if  the  complaint  is 
handled  properly. 

Xo  matter  how  or  where  the  blame  is  placed,  it  muse  be 
remembered  that  the  trouole  man  is  the  medium  through 
which  the  defect  is  rectified,  and  both  manufacturer  and 
customer  are  satisfied.  So  let  the  engineer  and  trouble  man 
work  together  in  harmony,  and  the  rectification  of  defects 
will  become  a  pleasure  on  both  sides,  instead  of  a  nuisance. 


VACUUJVl-VALVE     AMPLIFIERS. 


The  first  important  technical  problem  which  the  Army  faced 
in  expanding  its  wueless  developuaent  work  was  that  of 
obtaming  suitable  vacuum  valves.  Ihe  success  with  which 
this  need  was  met  may  be  judged  from  the  tact  that  at  the 
cessation  of  hostilities  the  production  rate  in  America  was  in 
excess  of  1,UU0,UUU  per  yeax,  and  large  reserve  stocks  had 
been  accatuuJated. 

in  recent  issues  of  the  Electrical  World  interesting  articles 
recited  briefly  the  story  of  this  remarkable  war-time  develop-  - 
ment.  In  July,  1917,  the  valves  marketed  in  the  States  were 
too  unstable,  critical,  non-uniform,  and  required  careful  ad- 
justment lor  successful  operation.  The  t.S.  Signal  Corps, 
therefore,  decided  to  develop  two  types,  one  suitable  for 
receiving  and  the  other  for  transmitting,  so  balanced  in  their 
adaptabilities  that  they  would  serve,  either  separately  or  in 
combination,  for  any  uses  contemplated.  All  apparatus  was 
to  be  designed  to  employ  one  or  both  of  the  standard  types. 
The  receiving  valve  had  to  operate  as  a  detector  of  damped 
oscillations,  as  an  oscillating  detector  of  continuous  oscilla- 
tions by  the  heterodyne  method,  and  as  an  amplifier  of  tele- 
phonic— and  telegraphic — frequency  alternating  currents.  The 
pow'er  valve  had  to  be  an  efficient  osciUator  for  the  produc- 
tion of  wiieless-frequency  a.c.  power,  and  serve  as  a  modu- 
lator of-such  power  for  wireless  telephony.  Furthermore,  ad- 
justments of  both  types  had  to  be  reduced  to  the  absolute 
minimum. 

Specifically,  the  valves  must  show  uniform  operation  over 
ranges  of  iO  per  cent,  variation  of  filament  and  plate  volt- 
ages, since  no  rheostats  or  potentiometers  were  to  be  aUowed, 
and  the  valves  must  automatically  adjust  themselves  over  the 
i-ange  of  voltage  (initial  to. discharge)  impressed  by  the  fixed 
storage  and  dry  batteries  or  dynamotors  used  in  the  cir- 
cuits. This  requirement  was  a  radical  departure  from  ordi- 
nary practice.  All  valves  were  to  possess  a  high  degree  of 
electrical  and  mechanical  i-uggedness,  a  reasonably  long  useful 
life,  and  also  to  have  and  retain  a  high  vacuum. 

The  ideal  condition  desired  was  that  it  should  be  practicable 
to  replace  any  valve  operating  in  any  set  by  any  other  valve 
of  the  same  type  without  affecting  the  operation  or  requiring 
any  readjustment  of  the  set.  The  first  type  of  U.S.  Signal 
Corps  ampUfier  built,  and  the  one  used  mo.st  successfully  and 
in  the  largest  quantities,  was  entirely  devoid  of  adjustments 
of  any  kind.  A  box  contained  the  transformers,  wiring,  dry 
battery  units  and  valves,  and  was  provided  on  the  outside 
with  two  binding  posts  for  direct  connecting  to  a  4-volt 
storage  batten.-,  with  two  binding  posts  for  the  input  current 
to  be  amplified,  and  a  jack  for  the  insertion  of  the  plug  of 
the  standard  telephone  head-set.  There  were  no  knobs, 
switches,  or  rheostats  whatever.  With  power  valves  the 
conditions  are  more  severe,  and  in  some  cases  a  filament 
rheostat  has  been  used.  However,  this  is  only  to  compensate 
for  gradual  battery  voltage  drop  due  to  discharge  and  the 
frequency  of  its  adjustment  is  measured  in  hours.  The  re- 
ceiving valve  which  was  finally  adopted  by  the  U.S.  Signal 
Corps  was  the  coated-filament  type  VT-1,  illustrated  in  figs. 
1  A  and  B,  developed  and  manufactured  by  the  Western  Elec- 
tric Co.  As  shown,  the  corrugated  plates,  punched  from  sheet 
steel,  form  a  cyhnder  at  the  bottom  which  fits  tightly  around 
the  glass  stem!  At  the  top  they  join  again,  and  are  clamped 
about  a  small  square  plinth  of  special  insulating  material. 
The  grid,  also  punched  from  sheet  steel,  is  supported  at  the 
bottom  by  the  lead-in  wires,  and  at  the  top  by  bracing  wires 
embedded  in  the  plinth.  The  V-shaped  filament  of  twisted 
platinum  strip  coated  with  thermionically-active  compounds 
is  held  taut  by  an  insulated  spring  support  a^  the  top.  Thus 
the  whole  structure  is  rigidly  tied  together  and  clamped 
tightly  to  the  stem.  The  base  consists  of  a  metal  shell  with 
a  phenol-fibre  diaphragm  at  the  bottom  which  carries  the 
connecting  studs.  In  assembly  the  base  is  fitted  over  the 
bottom  of  the  tube,  the  leads  are  soldered  to  the  contact 
studs,  and  the  whole  is  inverted  and  poured  full  of  insulating 
wax.  The  ends  of  the  contact  studs  are  capped  with  a  non- 
corroding  alloy,  as  are  also  the  faces  of  the  connecting 
springs  in  the  sockets.  This  ensures  dependable  contact 
under  all  climatic  conditions. 

The  noi-mal  filament  current  of  this  valve  is  1.1  amp.  The 
filament  circuit  requires  a  4-volt  storage  battery,  while  the 
plate  circuit  operates  from  a  15-cell  dry  battery  unit.  When 
provided  with  the  proper  input  transformer  the  average  valve 
will  give  a  power  amplification  of  200,  i.e.,  a  two-stage  amjdi-. 
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fier  composed  of  two  of  the  valves  in  cascade  will  give  out 
40,000  times  the  a.c.  power  fed  to  its  input  terminals.  The 
average  life  of  the  valve  is  in  excess  of  500  hours.  The  ordi- 
niuy  fiiaracteristic  curves  of  the  VT-1  are  given  in  fig.  2. 
Several  e.xcelient  valves  of  tlie  tungsten-filament  type  were 
developed  to  the  same  speoilicatiuns  and  standards  as  the 
VT-l,  but  none  of  these  combined  the  necessiry  features. 
Some  of  them  excelled  in  certain  respects,  but  were  deficient 
in  otlier  important  respects. 

Tlie  developnient  of  power  valves  proceeded  more  slowly 
than  that  of  receiving  valves,  and  the  difficulties  to  be  over- 
lomo  were  greater.  The  valve  finally  adopt^nl  for  U.S.  Signal 
Corps  use  wa£  a.  caat*d-filaraent  type  developed  and  manu- 
factured by  the  Western  Electric  Co.,  known  as  type  VT-'2, 
illu.strated  in  fig.  Ic,  and  its  charact<.^ristic  curves  are  given 
in  fig.  3.  The  normal  filament  supply  is  1.30  amp.  at  7  volts. 
The  plate  volt-age  is  normally  between  i50  and  3,i0  volts.  The 
normal  bigh-froquency  powr-r  output  is  3  watts,  but  over 
5  watts  may  be  obtained  without  exceeding  the  safe  limit  of 
openitiou.     While   its   output-input   ratio  as  an    amplifier  is 
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not  much  greater  than  that  of  the  VT-1,  it  is  capable  of 
hajidling  considerably  more  power,  and  has  thus  been  used. 
Une  or  two  tyi>es  of  tungsten-filament  valves  were  developed 
along  with  the  VT-2,  but  although  they  possessed  desirable 
characteristics,  they  were  not  able  to  maintain  the  same 
standard  of  performance  and  efficiency. 

These  are- by  no  means  looked  upon  as  the  final  solution  of 
the  problem,  aad  other  very  promising  Lines  of  development 
are  under  way. 

Two  main  improvements  are  required  in  the  receiving  valve 
— a  considerable  decrease  in  the  power  necessary  to  heat  the 
filament  so  that  storage-battery  equipment  can  be  reduced, 
and  a  decrease  in  the  electrostatic  capacity  which  wiU  im- 
prove operation  as  a  radio-frequency  amplifier,  particularly 
for  short  waves.  The  VT-3  valve  which  has  been  developed 
and  manufactured  on  an  experimental  basis  by  the  Western 
Eleciric  Co.  has  these  ,two  improvements  in  view.  Its  fila- 
ment requires  only  0.'2  amp.  at  2  volts.  The  filament  power 
input  is  thus  less  than  0.5  watt,  as  compared  with  4  watts 
for  the  VT-1. 

The  possibilities  of  the  tung.sten-filament  tube  when  de- 
signed to  use  the  larger  filament  input  and  higher  plate  volt- 
age to  which  it  is  inherently  better  suited  are  illustrated  by 
the  AT-S  type  (fig.  Id),  developed  by  the  General  Electric  Co. 
(U.S.A.).  It  requires  a  filament  current  of  6.5  am.  at  10  volts 
and  Operates  at  a  plate  potential  of  700  volts  to  800  volts,  is 
capable  of  giving  an  output  of  30  watts  high-frequency  power, 
and  its  characteristics  make  it  well  suited  to  use  as  a  modu- 
lator. Its  characteristic  curves  are  given  in  fig.  4.  The  valve 
is  considerably  more  powerful  than  is  required  for  the  aver- 
age equipment,  but  for  certain  higher-power  equipment  gives 
more  sjitisfactory  re.«ult.=;  than  the  combination  of  several 
low-power  tubes  in  parallel. 

The  "  Type  P  "  "  Pliotron  "  made  by  the  General  Electric 
Co.  ii  a  vacuum  tube  ca-i»ble  of  producing  100  watts  of  high- 
freijuency  power.  It  t.ik«  a  filament  current  of  3.5  amp;  at 
•2-J  \olts;  approximately  0.2  amp.  at  1,500  volts  is  required  by 
the  plat-e.  The  valve  is  rather  expensive,  and  as  now  con- 
.stru.-icd  is  fragiie.  Xevertheles,"?.  from  the  electrical  stand- 
point it  is  fairly  reUable,  and  a  limited  use  has  been  made  of 
it.  Valves  have  been  con.structed  similar  in  form  to  the  type 
P,  which  can  successfully  deliver  a  quarter  kilowatt  of  high- 
frequency  power.  Such  tubes  usually  require  2,0()0'  volts  or 
3,0(X1  volts  potential  on  the  plate  electrode. 

Preliminary  1o  the  standardisation  of  the  valves  themselves 
a  standard  design  of  base  and  socket  was  made.  The  four- 
contact  baynnet  type  was  selected,  and  the  bases  for  receiving 
and  transmitting  tubes  were  made  identical  except  for  the 
angular  position  of  the  locking  pin.  In  the  bottom  of  each 
socket  was  placed  an  insulating  shield  pierced  by  four  holes, 
which  alio-:' ■  1  the  base  contact  studs  to  project  through  and 


touch  the  contact  springs  beneath.  This  shield  and  the  angu- 
larly displaced  locking  pins  precluded  the  i>,  .,sibility  of  a 
valve  being  placed  in  the  socket  improperly  or  in  the  wrong 
socket. 

.\side  from  measuring  instruments  and  storage  batteries,  a 
testing  set  consists  of  three  parts— the  amplifier  test  set,  the 
detector  test  set,  and  the  oscillator  test  set.  In  the  amplifier 
test  set  the  valve  to  be  tested  ampUfies  an  StiO-cycle  alter- 
nating current.  A  double-throw  switch  allows  of  cutting  the 
telephone  head-set  into  either  the  input  or  the  output  side  ot 
the  valve.  The  output  side  is  provided  with  a  variable  .shimt 
of  the  constant  imix-dance  type.  The  shunt  is  adjusted  until 
the  shunted  output  give-s  a  signal  of  tlie  saii:e  loudness  as  th<' 
direct  input.  The  reading  of  the  shunt  is  then  a  iiiea.sure  ol 
the  power  amplification  given  by  the  valve.  In  order  to  paj-n 
inspection  a  valve  must  give  more  than  a  certain  ratio  of 
power  output  to  ixiwer  input.  For  the  NT'-l  type  this  ratio 
is  121.  In  the  detector  test  set  the  valve  is  comparer!  as  a 
detector  of  modulated  jradio-frequency  oscillations  with  a 
calibrated  .standard  valve,  and  must  show  equivalent  or  better 
signal  response.  In  the  oscillator  test 
set'the  valve  is  connected  to  a  standard 
circuit,  in  which  it  must  cause  cou- 
tinuotis  oscillations  if  it  is  to  be  pas.'ied 
as  a  satisfactory  oscillator.  The  tests 
are  earned  out  at  two  filament  and  plate 
voltages  corresponding  respectively  to 
the  upper  and  lower  variation  limits  of 
the.se  factors  under  severe  conditions. 

The  sets  are  conveniently  arranged  so 
that  other  necessary  measurements  can 
ho  made  in  connection  with  thosi^  men- 
tioned.      The  resistance  of  the  filament 
circuit  is  mea.sured,  and  must  fall  with- 
in certain  specified    limits   so    that    the 
tubes  will  operate  properly  in  series  or 
in   parallel  without    losing    their    inter- 
changeability.      The     plate    current    is 
measured  and  is  held  to  a.  certain  maxi- 
mum limit,  so  as  to  reduce  the  drain  on 
the  small  dry  battery  which  in  service 
supplies  the  current.       A  measurement 
of  grid  current  is  made  under  condition.^ 
such  that  it  is  indicative  of  the  amount 
of  gas  in  the  tube,  which  must  be  with- 
in  a  limiting  value.       A  detennination 
of  the  insulation  resistance  between  the 
vainous    electrodes    is    made,    and    the 
limit  of  this  resi-stance  is  specified. 
The  sockets  in   the  te.sting  sets  are   ground  accurately  to 
size,  and  form  automatic  limit  gauges  which  indicate  defec- 
tive valve  bases  as  inserted  for  test.     A  careful  visual  inspeo 
tion  for  bent  electrodes,  broken  welds,  cracked  glass,  loose  or 
broken  contact  studs,  and  similar  defects  is  carried  out.     In 
the  amplifier  test  the  valve  is  jarred  to  detect  noise  due  to 
e.xcessive  vibration  of  electrodes  or  any  tendency  of  adjacent 
electrodes  to  strike  together  and  shortiircuit.    A  certain  per- 
centa-ge  selected  at   random   are  forwarded  to   the   National 
Bureau  of   Standards  for  life  and   mechanically    destructive 
tests. 

For  power  valves  the  requirements  of  mechanical  perfec- 
tion were  the  same  as  for  receiving  valves.  Similarly,  equiva- 
lent tests  for  gas,  insulation  resistance,  ruggedness,  life,  and 
fila-ment  resistance  were  aipplied.    Tests  for  operation  as  oscil- 


FiG.  2.  Fig.. 3.  Pig.  4. 

CH.4R.4C.TERISTIC    CUR\ES    OP    V.\LVES. 

lators  were  made  in  a  standard  circuit.  Specified  powfi  out- 
puts were  required  for  varying  conditions  of  filament  and 
plate  voltage,  .^n  overload  test  was  made  in  which  the  valve 
was  operated  a  short  time  at  excessive  input.  A  test  was 
applied  which  caused  the  rejection  of  valves  unsuitable  for 
operation  as  modulators. 

Two  other  evacuated  valve  devices  have  been  classed  with 
vacuum  valves  in  their  develojanent.  These  are  tie  regulator 
valve  and  the  ballast  lamp.  The  former  consist;  of  a  hot 
csathode  and  single,  cold  anode,  similar  in  general  arrange- 
ment to  the  Fleming  valve  rectifier.  The  latter  is  mereh'  an 
iron-wire  filament  normally  operating  near  its  recniescence 
temperature,  and  maintained  in  a  low-pressure  hydrogen 
atmosphere.  These  two  tubes  are  u.sed  in  the  aeroplane  wire- 
less telephone  set  for  automatically  regulating  the  voltage  of 
the  fin-driven  generator. 

.An  interesting  article  in  tie  Journal  of  Electricity  deals 
with     the    manufacttire     of     vacuum     valves    as    carried 
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out  iB  a  San  Prancieco  factory  under  the  supervision  of  Capt. 
R.  W.  Brewer,  of  the  British  Army,  who  has  taken  an  im- 
portant ixirt  in   the  development  of  vacuum   valves. 

The  British  Service  has  used  wii-eles,?  telephone  sets  for 
more  than  two  and  a  half  years  i>ast.  and  the  vacuum  valves 
in  connection  therewith  have  been  worked  out  to  a  degree 
of  nicety  bv  engineers  in  England.  They  are  based  on  the 
invention  of  Mr.  O.  B.  Moorhead,  of  San  Francisco,  who 
holds  an  American  patent  for  the  cylindrical  anode.  The 
Moorhead  valve,  in  addition  to  having  the  cyhndrical  anode, 
has  a  sph-al  grid  and  a  central  filament,  making  a  completely 
concentric  a:rran^;oment  so  tiat  the  distance  between  each 
of  the  elements  is  the  same  in  all  directions. 

In  the  modern  device  great  care  and  ingenuity  are  dis- 
played in  eliminating  all  trac-es  of  gases  from  the  inside  of 
tie  valve,  and  a  most  severe  test  is  imposed  to  ensure  that 
there  shall  be  no  blue  glow  when  a  high  voltage  is  impressed 
iin  the  anode  and  a.  specified  dissipation  is  taking  place  inside 
the  valve. 

Not.  the  least  interesting  feature  of  the  Moorhead  valve  is 
the  mechanical  construction  thereof,  it  being  the  only  valve 
which  is  not  truly  hand-made.  Valves  are  being  produced 
which  are  absolutely   unifonn  and  mechanically  .sound. 

The  bulbs  in  tht'  rough  must  first  have  their  stems 
shortened  to  the  required  length  and  be  tubulated  for  pump- 
ing. The  tubulating  is  performed  in  a  machine  having  two 
heads,  one  of  which  fuses  the  gl.iss  where  the  pip  is  formed, 
this  being  blown  out  by  a  small  internal  air  pressure.  In 
the  meantime  the  tube  is  heated  under  another  gas  flame,  and 
the  bulb  is  tran.sferred  to  the  carrier  holding  the  tube,  and 
the  two  parts  are  fused  together.  It  is  then  taken  to  a  head 
having  a  ring  of  flames  which  play  upon  the  stem,  the  surphw 
metal  falls  by  gravity  and  the  end  of  the  stem  is  blown  out 
and  broken  off,  thus  leaving  a  bell  mouth  for  sealing  in  the 
cl<=rnents.  Two  niachines  are  employed  for  sealing  the  element 
support  wires  into  their  stems,  each  machine  having  four 
heads,  and  two  more  machines  pach  with  four  heiids  seal  the 
completed  elements  into  the  bulbs.  After  each  se(il:ng-in  pro- 
iiss  the  glass  members  are  immediately  placed  in  rotary 
rinnealers  to  eliminate  cracking,  .\fter  inspectiim  tie  valves 
then  pass  to  the  pumps  for  evacuation ;  each  o\  en  for  pump- 
ing is  fitted  with  a  Lanamuir  mercury- vapour  pump,  and 
holds  50  valves  at  once.  The  degree  of  vacuum  requisite  to 
ensure  a  reasonable  length  of  life  is  far  in  excess  of  anything 
that     has    previously     been     attained     commercially.      The 


rate  of  pumping  exceeds  1,000  valves  a  day,  with  only  about 
haK  the  ovens  in  operation.  Some  of  the  machines  which 
have  been  produced  to  ensure  uniformity  and  accuracy  in 
the  manufacture  of  the  elements  deserve  particular  attention. 

The  tungsten  filament,  which  is  of  exceedingly  fine  dia- 
meter, must  be  very  accurate  in  respect  to  its  electrical  resist- 
ance, and  it  !il.«o  has  to  withstand  a  considerable  degree  of 
overload  in  testing.  The  tungsten  wire  is  first  crimi>ed_  in 
a  motor-driven  rolling  mill,  long  lengths  of  wke  being 
treated  at  one  time.  After  the  supporting  wires  have  been 
sealed  into  their  glass  stem  they  are  cut  off  to  exact  length 
in  a  combined  machine ;  the  first  operation  of  the  lever  shears 
off  the  surplus  metal,  the  stem  is  then  placed  in  another  jjosi- 
tion,  and  a  small  hook  is  formed  in  the  short  wire  which 
supports  the  lower  end  of  the  filament.  The  end  of  the  hook 
'foi"ms  the  locating  point  for  future  operations. 

The  grid  consists  of  a  spiral  coil  which  is  wound  in  two- 
foot  lengths  from  a  spool  of  nickel  wire.  Eai.lt  gird  is  cut 
off  to  exact  length,  and  is  welded  to  its  supporting  v.[re  in 
exact  place  by  an  electric  spot  welder.  The  anode  cyhnders 
are  first  stamped  out  from  nickel  strips  and  rolled  into  form 
in  a  specially  constructed  miU  having  three  power-driven 
rollers;  they  are  then  welded  on  to  the  supporting  angle 
piece  by  an  electric  spot  welder. 

This  system  of  spot  welding  has  required  a  great  deal  of 
care  in  attaining  its  present  .state  of  perf^tion,  as  the  work 
has  to  be  done  most  accurately,  and  the  shapes  and  sizes  of 
the  material  worked  upon  are  very  awkward.  _^ 

After  these  elements  have  been  centralised,  the  top  sup- 
porting wire  for  the  filament  is  placed  under  a  drop  hammer 
which  flattens  it  at  the  bend,  and  gives  it  the  necessarv' 
amount  of  spring  to  take  up  the  expansion  of  the  tungsten 
filament  when  heated.  To  fix  the  filament  to  the  supporting 
wires  it  is  riveted  in  place  in  a  machine  with  two  heads, 
which  gauges  off  the  exact  length  of  filament  ever)'  time. 
The  surplus  metal  is  cut  away  by  hand. 

The  valve  bnses  are  cemented  in  place  on  a  machine  which 
is  motor-driven  and  has  six  double  heads.  In  the  first 
carrier  the  valve  is  brought  op)X)site  a  gas  jet  which  dries 
out  the  cement  while  the  valve  itself  rotates,  and  upon 
touching  a  trigger  the  head  rotates  through  half  a  revolution, 
and  the  valve  is  brtfught  opposite  to  an  air  stream  which 
cools  it  down ,  * 

The  remarkable  uniformity  of  the  product  is  evidence  of 
the  perfection  of  this  system  of  manufacture. 


NEW    ELECTRICAL    DEVICES,    FITTINGS,    AND    PLANT. 


are  inrHed  to  xiihiiiit  particulars  of  new  or  imprured  de-ricea  mid  apparatus,    whieh    wtJl   be  pMUhed 
if  cimMdered  of  sufficient  interest. 


The  "  G.E.C.  "  Buoy  "  Hand-lamp. 

Ilecognismg  that  some  of  the  electric  hand  lamps  which 
have  been  put  on  the  market  in  the  past  have  lacked  certain 
quahties  which  make  for  convenience  and  long  life,  the 
General  Electric  Co.,  Ltd.,  Queen  Victoria  Street.  London, 
E.G.  4,  has  developed  a  new  hand  lamp  for  industrial  purposes 
which  is  known  as.  the  G.E.C.  "Buoy"  hand  lamp,  and  has 
been  very  thoroughly  tried  and  tested.  It  is  illu.strated  in  fig. 
1.  The  base,  of  black  insulating  material,  weighs  approxi- 
mately 1|   lb.     The   guard   is  of   strong  tinned   steel   wire   of 


Pig.  ].— G.E.C.  "  Bnov  "  H,\nd  Lamp. 


light  weight,  the  base,  owing  to  its  curvature  and  weight, 
will  keep  the  lamp  upnght.  however  it  is  first  placed.  It  wiU 
stand  also  on  a  gently  sloping  surface,  and  can  be  used  with- 
out any  greater  care  than  is  commonly  accorded  material  bv 
unskilJed  labour  in  heavy  inSustrial  work.  It  is  very  compact, 
measunng  only  8J  in.  long  by  ii  in.  diameter,  is  provided  with 
both  a  side  and  top  hook,  is  easily  grasped,  and  as  it  can  be 
hung  or  stood  at. /where  both  hands  are  left  frco.  It  com- 
pues  w'lth  the  Home  Office  regulations  with  regard  to  hand 
lamps  for  use  in  factories,  and  will  be  found  invaluable  in  all 
industrial  situations. 

Colliery  Transformers. 

.  A  Mw  type  of  colliery  transformer,  for  use  actuallv  in  the 
pit.  h9«  b*>ep   dosigne.T   hv  the  British  V,  fistiDghousp  E.  a,nd 


M.  Co.,  Ltd.,  of  Trafford  Park,  Manchester,  and  recently 
placed  upon  the  market.  The  illustration,  fig.  2,  shows  a 
typical  3-phase.  50  periods.  300-k.v.a.,  •3,'3D0/500-volt  colliery 
transformer  recently  installed.  The  type  generally  has  been 
develoi>ed  with  a  low  overall  height,  making  it  suitable  for 
passage  in-  the  pit.  It  is  mounted  on  wheels  fitted  to  run 
on  any  gauge  of  track  to  be  encountered  in  mining  work. 
The  underframe  is  constructed  to  act  as  a  buffer  from  either 
end  to  protect  the  cooling  tubes  from  possible  damage,  ajDd 
is  so  designed  as  to  peVmit  of  couplings  being  attached  at  each 


I'iG.  2  — Wesiixghouse  Colliery  TKAxsFOE.MEfi 

end.  Mechanical  robustness  and  safety  from  risk  of  explo- 
sion and  fire  have  been  the  primary  factors  in  design.  The 
tanks  are  of  boiler  iron  fitted  with  external  tubes  to  give  the 
requisite  cooling  surface,  and  the  cahli'  terminals,  &(:.,  .nre 
constructed  so  that  no  soldering  need  be  done  in  the  pit. 
Trifurcating  or  bifurcating  boxes  for  armoured  cobles  .nre 
fitted;  these  comply  with  the  Home  Office  regulations  for 
fier*  minas.  So  far  this  tvpe  of  collie]"\'  tranaformai-  has  bBen 
made  up  H  '^'V)  ^-  >   4  ,  H?,C{)  volts,  at  Si"!  pariodfi.  apba-^ 
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ORWELL     ELECTRIC     VEHICLES. 


Ox  the  occasion  of  the  visit  of  the  Inooriwrated  Municipal 
Electrical  .Association  to  Ipswich  last  week,  the  electric  vehicle 
ilepartnient  of  the  Orwell  Works  of  Messrs.  Ransoines.  Sims  and 
.Tetferies.  Ltd..  was  thrown  open  to  inspection.  The  works  was 
founde<i  iu  178»  to  manufactiire  the  ploughs  for  which  the  firm 
is  famed,  and  now  employs  over  3,500  men  in  shops  coverinpr  HO 
acres.  The  products  of  the  wgrks  include  railway  material, 
azrjcultural  machinery  and  portable  engrines.  lawn  mowers,  and. 
durin?  the  war.  enormous  quantities  of  munitions  of  very 
diversified  character.  New  shops  coveripjj  24  acres  were  erected 
for  buildin^r  aeropUnes.  and  on  the  cessation  of  hostilities  the 
electric  vehicle  department,  which  was  inaugurated  durinjr  the  war, 
was  transferred  to  these  shops,  which  will  be  devoted  entirely  to 
the  manufacture  of  Ortvell  electric  vehicles.  It  is  interesting  to 
note  that  the  company  has  built  self-propelled  vehicles  since  1842, 
and  claims  the  credit  of  bein«r  the  first  liritish  minufacturinjr  firm 
to  place  battery-propelled  commercial  vehicles  on  the  market. 


Fig.  1.— Orwell  2J-Ton-  Vehicle.=i. 

We  have  on  previous  occasions  published  particulars  of  Orwell 
vehicles  ;  they  are  fittel  with  •" Ironclad  Eside "  batteries,  for 
which  a  service  of  2  >,000  miles  ii  claimed  without  dismantling-  the 
battery  for  repairs,  and  a'e  driven  by  two  motors  on  each  vehicle, 
thus  dispensing-  with  mechanical  differeniial  gear  and  the  usual 
transmission.       For   2i   tons   capacity   the 

vehicles  have  a  front-wheel  diive.  the  motor         

pinion  meshinsr  with  an  internal  ?ear  at- 
tached to  the  wheel  :  a  :-i5-ton  size  is  made, 
with  a  rear- wheel  drive,  and  several  types  of 
industrial  trucks  are  also  manufactured, 
carrying  3  OUO  lb  each. 

The  electric  vehicle  department  is  well- 
i!quipped  with  all  kinds  of  machine  tools. 
including  drills,  combination  and  capstan 
lathes,  milling  and  grinding  machines,  and 
helical  gear-cutting  machines,  which  are  all 
electrically  driven  ;  gauges  and  jigs  are 
made  on  the  premises,  and  all  components 
are  inspected  at  various  stages  of  manufac- 
ture to  ensure  their  interchangeability  and 
qaality.  Physical,  chemical,  and  microscopic 
tests  are  applied  to  all  the  materials  used, 
in  a  laboratory  well  supplied  with  up-to-date 
apparatus  The  order  of  manufacture  is 
couirollei  by  a  Progress  Depirtment,  and 
the  system  of  manufacture  is  highly  organ- 
ised to  facilitate  assembly.  Heavy  forgings. 
castings,  and  woodwork  for  the  electric 
vehiclta  are  produced  in  the  adjoining 
engineering  workshops  and  foundry. 

Figs.  1  and  2  show  respectively  two 
2A-ton  trucks  which  form  part  of  a  fleet 

of  four  supplied  to  the  Great  Western  Railway,  and  a  2-ton 
tipping  wagon  supplied  to  the  City  of  Edinburgh  for  refuse 
collection  ;  both  types  are  fitted  with  the  firms  patent  two-motor 
front-wheel  drive,  and  the  tipping  wagon  is  operated  by  an  inde- 
pendent electric  motor.  The  Orwell  vehicles  are  designed  on  the 
MossHV  system  ;  two  batter  ea  are  used,  slung  under  the  chassis, 
the  controller  is  fixed  under  the  driver's  Sfat  and  is  actuated  by  a 
pedal  and  lever,  the  standard  charging  socket  of  the  E  V  C.  is  pro- 
vided, and  two  independent  expanding  brakes  act  on  each  of  the 
rear  whefls.  The  frame  consists  of  pressed  steel  girders,  and  the 
wheels  are  of  wrought-steel  with  cast-steel  hubs. 

The  visitors  were  impressed  by  the  excellence  of  the  workman- 
ship and  the  substantial  constniction  of  these  vehicles,  which, 
combined  with  '  the  simplicity  characteristic  of  electric  propulsion, 
go  far  to  explain  the  comparative  immunity  of  the  vehicles  from 
the  need  for  repairs  over  long  periods. 


LEGAL. 

Braulik  v.  Davis. 
In  the  City  of  London  Court,  on  June  iJOth.  before  his 
lonour  Judge,  .\therley- Jones,  K.C.,  an  action  was  brought 
'v  Ml-.  George  Braulik,  electrical  fittings  manufacturer  8, 
Lambeth  Hiil,  E.C.,  against  Mr.  J.  Davis,  traveller  in  elec- 
trical littings,  Hornsey,  to  recover  £38  13s.  6d.,  moneys 
i-ollcctcd  from  his  customers.  Defendant  counter-claimed 
i.'3I  6s.  4d.  for  commission  due  to  him,  the  claim  being  prac- 
tically admitted.  Mr.  Cairns  appeared  for  the  plaintiff  and 
Mr.   H.   H.  Trusted  for  the  defendant. 

Mr.   Cairns  said   that   the   defendant   was  engaged   as  the 
plaintiff's  traveller  in  1915  when  all  the  plaintiff's  travellers 
—four  or  five  in  number— had  gone  to  the  war.    Defendant 
had    paid  himself   the    commission    in    dispute    bv    collecting 
accounts   from    plaintiff's   customers.     He    had   paid   £i   into 
Court,    to    balance    the    claim    and    counter-claim.    Plaintiff 
engaged   another   traveller   named    Rodda    to   deal    with    the 
Northern   counties  of  England,  and  hid  paid   him   the  com- 
mission for  which  the  defendant  wa-   now  counter-claiming. 
Defendant  was  engaged    to    travel    the 
whole   of   England   as  far  as   he  could. 
He  had  at  start  £'2  a  week  and  5s.  ex- 
penses while  travelling  in  London,  and 
when  in  the  country  the  expenses  were 
increased.     Defendant   also  had   a  com- 
mission   of    2J    per    cent,  on  approved 
orders    accepted    and    executed   by   the 
plaintiff.    The  terms  to  customers  were 
that  cash  was  to  be  paid  on  or  before 
delivery.       In    December,    1916,    defen- 
dant gave  a  month's  notice  to  leave  the 
plaintiff's  employment.    Tlien,  in  Janu- 
ary,   1917,    he    was    re-engaged   as  the 
London     and     country     representative. 
Plaintiff    was    anxious    that    defendant 
should  visit  all  customers  at  least  three 
times  a   year.    Plaintiff  wrote  in  Octo- 
ber, 1917,  and   told  the  defendant  that 
a  man  named  Rodda,  who  lived  in  Man- 
chester, -was  to  see  him  with  a  view  to 
becoming   a    traveller   for   the  plaintiff. 
Defendant     was     t-^ld     to    see     Rodda. 
which  he  did.    On  November  3rd,  1917, 
defendant  saw  Rodda  and  engaged  him 
to  take  over  Ireland,  Scotland,  and  the 
North   of   England,   Rodda   saying   that 
he  had   a  connection    in    the   electrical 
trade.    Rodda  worked   Lancashire    and    Yorkshire    and    the 
Northern  Counties.     Defendant  said  that  Yorkshire  and  Lan- 
cashire were  not  northern   counties,   but  the  plaintiff  main- 
tained that  they  were.    Defendant  claimed  to  be  entitled  to 
travel  in  Yorkshire  and  Lancashire  to  the  exclusion  of  Rodds 
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Fig.  2.— Orwell  2-Ton  Tipping  Wagon. 

Judge  Atherley-Jones  did  not  know  that  Lancashire  and 
Yorkshire  were  northern  counties.  The  northern  counties 
used  to  apply  to  Westmoreland,  Cumberland,  Northumber- 
land,  and  Durham. 

Mr.  Cairns,  continuing,  said  that  the  defendant  sent  a 
circular  to  the  plaintiff's  customers  telling  them  not  to  have 
anything  more  to  do  with  Rodda,  who  was  travelling  for  the 
plaintiff.  In  spite  of  that  fact,  the  defendant  was  now  claim- 
ing commission  for  the  business  which  came  in  during  the 
sis  weeks  after  he  ceased  to  act  for  the  plaintiff.  The  de- 
fendant wrote  to  the  plaintiff's  customers  urging  them  not 
to  give  orders  to  Rodda,  and  adding  that  "  it  was  the  old 
story  of  the  scrap  of  paper."  One  customer  wrote  and  said 
that  Brauhk  -was.  always  doing  the  same  sort  of  thing,  and 
that  he  never  bought  of  Braulik  what  he  could  pet  any-n-here 
else.    The  Yorkshii-e  Electrical  Wiring  Co.,  of  Sheffield,  pro- 
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inised  to  send  the  defendant  their  orders  direct.  The  defen- 
dant had  since  given  an  undertaking  not  to  circulai-ise  plain- 
tiff's customers,  because  it  was  a  distinct  breach  of  the  agree- 
ment. l3efendant  was  now  asking  for  commission  for  orders 
which  had  come  from  customers  whom  he  had  never  inter- 
viewed. It  was  impudence  on  the  defendant's  part  to  aa-y 
"give  me  commission  on  orders  which  I  have  not  been  able 
to  intercept,"  for  that  was  what  he  was  doing.  It  was 
impossible  for  one  man  to  cover  the  whole  of  England  and 
Ireland  and  Scotland,  as  defendant  .•-eemed  to  think  he  was 
entitled  to  do.  Plaintiff  had  never  given  him,  since  Bodda 
was  apix)inted,  the  exclusive  right  to  the  whole  of  the  country. 
Surely  the  plaintiff  could  employ  as  many  travellei-s  as  he 
liked.  No  electrical  business  or  any  other  could  grow  properly 
if  one  man  were  allowed  to  represent  it  over  the  whole  coun- 
try. Furthermore,  it  would  be  against  public  policy.  "When  a 
Continental  company  employed  a  man  as  sole  agent  he,  in  his 
turn,  employed  sub-agents  in  this  country.  For  a  firm  to  be 
told  that  they  must  employ  one  traveller  was  absurd.  All 
the  customers  involved  were  the  plaintiff's  old  customers,  and 
not  new  ones  brought  in  by  the  defendant. 

Judge  Atherley-Jones  said  that  would  certainly  make  a 
great  difference. 

Mr.  C.MRNS  further  said  defendant  was  claiming  commission 
for  orders  obtained  in  Scotland,  although  he  had  never  been 
there.  He  was  claiming  to  be  entitled  to  commission  on 
orders  taken  by  Eodda. 

Mr.  George  Br.\ulik,  the  plaintiff,  was  called,  and  said  he 
had  never  promised  the  defendant  commission  on  orders  taken 
in  Scotland  and  Ireland.  The  defendant  was  not  entitled  to 
an  over-riding  commission  in  any  sen-se,  Eodda  was  employed 
to  extend  the  business,  and  defendant  was  directed  to  engage 
him,  which  he  did.  But  the  idea  of  both  of  them  being 
entitled  to  commission  was  absurd.  He  had  paid  Rodda 
commission  for  the  orders  he  had  taken,  and  now  defendant 
was  demanding  commission  as  well.  He  always  treated  de- 
fendant liberally.  On  one  occa.sion  he  paid  the  defendant 
a  sum  for  commission  to  which  he  was  not  entitled,  but  he 
gave  it  him  as  a  bonus  to  end  squabbling  which  ensued.  It 
was  untrue  that  he  had  trouble  with  other  travellers. 

Mr.  D.4VIS,  the  defendant,  said  his  relationship  with  the 
plaintiff  was  very  difficult,  speaking  generally.  He  entered 
his  service  in  1909  and  left  him,  but  returned  in  1915.  Gener- 
ally speaking,  he  had  done  very  good  business  for  the  plaintiff. 
He  was  to  have  an  over-riding  commission  for  Scotland  and 
Ireland  to  the  same  amount  that  Rodda  had.  Plaintiff  told 
him  to  insert  an  advertisement  in  the  Electrical  Review 
which  he  did,  and  so  got  into  communication  with  Rodda, 
whom  he  engaged.  Plaintiff  was  to  have  nothing  to  do  with 
Rodda,  who  was  to  work  entirely  under  witness's  jurisdiction. 
It  was  distinctly  understood  that  he  was  to  have  a  commission 
on  all  business  which  Rodda  did.  That  was  ab,solutely  definite. 

Defendant  fui'ther  said  that  he  did  not  fix  the  remuneration 
for  Rodda,  as  that  was  determined  by  Braulik.  He  had  no 
recollection  of  receiving  a  letter  of  October  31st,  and  he  w'ould 
almost  swear  that  he  had  not  had  it. 

.fudge  Atherley-Jones  thought  after  the  defendant's  reply 
of  November  3rd  to  the  letter  of  October  31st  it  was  scarcely 
worth  pursuing  the  matter.  In  commission  claims  one  always 
endeavoured  to  be  as  liberal  as  possible  in  one's  interpretation 
of  contract  in  favour  of  the  man  who  had  rendered  sei-vice. 
That  seemed  to  him  to  be  a  very  wholesome  rule  for  a  Court 
lo  ohserve,  and  lio  doubt  in  a  vei-y  large  proportion  of  cases 
the  agent  who  served  in  retura  for  commission  was  very  nnu/h 
at  the  mercy  of  the  principal.  A  principal  having  got  jx'i'haps 
a  connection  from  an  agent  who  had  entered  into  an  improvi- 
dent contract  then  discharged  the  agent  from  his  service,  and 
reaped  the  fruit  of,  perhaps,  many  years'  labour  in  aggregating 
<ii'  in  piling  up  a  goodwill.  But  that  w^as  not  the  present  case. 
The  defendant's  function  w-as  merely  that  of  visiting  plaintiff's 
customers  who  had  belonged  to  the  plaintiff  and  obtaining 
orders  from  them.  The  defendant  had  not  presented  any  case 
which  was  worthy  of  consideration,  and  he  found  judgioent 
for  the  plaintiff  for  £S6  19s.  lOd.  on  the  claim  and  counter- 
claira. 


Battery  M.akers  Fixed. 
At  .Vshton-uuder-Lyne  County  Police  Court,  last  week, 
Messrs.  Oldham  &  Sons,  electric  accumulator  lamp  manuiac- 
lurers,  of  Denton,  were  summoned  for  failing  to  comply  with 
the  regulations  governing  works  engaged  in  the  manufactui-e 
of  electric  accumulators,  by  not  havmg  at  least  500  cubic  feet 
<if  air  space  for  each  person  engaged  in  the  casting  room,  and 
tor  not  providing  one  lavatoi-y  basin  for  every  five  persons 
employed. 

Mr.  p.  Walmsley,  H.M.  Inspector  of  Factories,  said  that 
the  defendants  manufactured  electric  accumulator  lamns  used 
m  collieries  and  on  ships.  Some  time  ago  thev  commenced 
to  make  electric  accumulators  themselves,  and  thev  were 
charged  with  overcrowding  the  casting  shop,  and  having  in- 
sufficient wa.shing-bowl  accommodation  for  the  whole  of  the 
works.  It  was  very  necessarv  that  the  regulations  should 
be  earned  out,  in  order  to  prevent  the  men  getting  lead 
poisoning. 

Mr.  \V.  F.  Chambers,  for  the  defendants,  submitted  it  was 
a  purely  technical  offence.  The  business  had  -  been  carried 
on  for  half  a  century,  and  during  the  whole  of  that  period 
there  had  never  been  a  complaint  asainst  the  firm  for  con- 
travening any  Act.     The  firm  had  not  committed  tlic  nfl'encea 


wittingly.  Owing  to  the  war,  the  heads  of  the  finn  had  been 
working  at  a  great  strain,  and  Mr.  Oldham,  the  head  of  /he 
firm,  and  one  of  his  sons,  had  broken  down.  The  fiiTn  had 
been  called  upon  to  manufacture  a  large  number  of  accumu- 
lators; they  had  extensive  contracts  with  the  Navy  and  with 
different  collieries  in  Yorkshire.  They  had  been  compelled 
to  manufactm-e  the  accumulators  themselves,  with  the  result 
that  although  the  premises  had  been  much  extended  they 
pi-oved  to  be  somewhat  inadequate.  The  finn  had  endeavoured 
manfully  to  complete  its  contracts,  and  in  one  case  if  the 
goods  had  not  been  delivered  within  a  certain  time  there 
would  have  been  a  strike  at  a  colliery  which  would  have  in- 
volved 5,000  men.  Mr.  Chambers  submitted  the  firm  had  been 
endeavouring  to  benefit  the  nation  by  supplying  the  ai'ticles 
w^hich  prevented  a  strike. 
The  magistrates  imposed  a  fine  of  £5  5s.  in  each  case. 


CORRESPONDENCE. 


Letters  received  h)j  u.s  after  5  P.M.  ON  Tdesday  cannot  appear  until 
tlie  following  week.  Correspondents  shouldforward  tkeir  communi- 
cations at  the  earliest  possible  moment.  So  letter  can  he  published 
unless  we  have  the  writer\i  name  and  i;ddiess  in  our  vossession. 


Working  Speeds  in  Radio^Tei'igraphy. 

My  words  in  your  issue  of  the  0th  inst.,  and  referred  lo  by 
Mr.  Godfrey  C.  Is^cs  in  the  Electrical  Review  of  June  ^Oth 
as  having  appeared  "  under  the  heading  of  '  Working  Speeds 
in  RadioTelegraphy  '  "  were  headed  by  me  "An  Appeal  for 
Information." 

You,  Sir,  doubtless  with  the  best  of  motives,  but  to  my 
regret,   altered  my   title. 

I  would  not  venture  to  write  on  radio-telegi'aphic  commer- 
cial working  speeds  in  up^to-date  long-chstance  practice — a 
subject  outside  my  present  personal  exi^erience  and  know- 
ledge. 

It  was  only  in_  view  of  the  appar'ently  conflicting  nature  of 
the  statements  quoted  by  me  (Elec.  Rev.,  June  6th)  that  I 
made  "  an  appeal  for  infoi'mation."  This  information  Mr. 
Godfrey  C.  Isaacs,  managing  dii-ector  of  Marconi's  Wireless 
Telegraph  Co.,  Ltd.,  has  kindly  vouchsafed  in  your  current 
issue,  under  the  form  of  an  interesting  explanation  of  Madrid- 
London  wireless  w-orking  conditions. 

Among  my  most  cherished  souvenirs  is  a  radio-telegram 
over  eleven  years  ago — by  an  old  friend  and  oft-time  ship- 
mate— sent  to  me  at  Wimbledon  from  Montreal,  Canada,  and 
received  by  me  "  via  Marconi,"  with  a  total  delay  of  15i 
hours;  not  a  bad  performance  in  those  days  considering  the 
landline  connections,  &c. 

Years  ago  there  were  rumours  that  a  goodly  proportion  of 
"  wireless  "  traffic  really  passed  over  the  cables.  Personally, 
the  Avriter  kept  an  open  mind.  Mr.  Godfrey  Isaacs's  recently 
reported  statements,  however,  have  caused  me  to  fear  that 
my  souvenir  Marconigiam  of  eleven  years  ago,  after  all,  may 
have  pulsed  through  an  Atlantic  cable.  He  has  informed  us 
that  "  tlii^  wireless  traffic  has  gi'own  beyond  the  company's 
capa(it\  i<.  li.indlc.  They  had  to  advise  customers  that  they 
could  IK  It  ;i( ,  ipt  traffic,  and  they  had  to  cable  thousands  of 
wniil>   ^^llI.  li  rniilil  not  be  handled  by  wireless." 

In  ilii-  i:iM'.  I 'h  I  i!iirc.  w'ireless  conditions  seem  to  have 
incie:i-ril  r.ni;:,-! mn  .i|  the  cables.  It  is  pleasant,  however. 
lo  read,  in  Mr.  isiai.s  s  ELECTRICAL  Review  letter,  that,  in  the 
Madrid-London  instance,  the  "  wireless  service  "  has  greatly 
relieved  the  congestion  of  the  cables. 

Finally,  one  must  not  forget  that  Mr.  Godfrey  Isaacs  has 
said  his  contention  all  along  has  been  that  the  wireless  does 
not  take  a.way  from  the  cable  traffic,  but  creates  additional 
traffic  by  offering  lower  rates.  £.  Raymond=Barker. 

London,  June  '23rd,  1919. 

[Our  choice  of  titles  for  correspondence  is  guided  solely  by 
the  consideration  that  the  title  should  indicate,  as  clearly  as 
possible  in  brief,  the  subject  of  the  letter,  a  condition  which 
we  think  was  fulfilled  in  this  case;  an  "appeal  for  infoiTna- 
tion  ''  conveys  no  information  to  the  repder,  but  the  word 
"radio-telegraphy"  at  once  attracts  the  attention  of  anyone 
interested  in  that  subject — Mr.  Godfrey  Isaacs,  for  instance, 
Mr.  Raymond-Barker's  present  letter  was  headed  "  Radio- 
Telegraphs";  that  would  have  served  very  well  in  the  first 
instance,  but  if  the  title  were  now  changed  the  letters  would 
probably  be  indexed  under  .separate  headings.  In  the  body 
of  the  first  letter  it  was. clearly  stated  that  the  letter  was  "an 
open  and  sincere  appeal  for  exact  infonaation,"  which  was 
duly  forthcoming. — Eds.  Elec.  Rev.] 


Resettlement. 

During  the  past  week  I  had  a  visit  from  a  member  of  the 
E.T.TJ.  He  came  to  ask  what  he  should  do,  when  he  got  his 
demobilisation  through,  about  finding  a  job.  I.  bearing  in 
mind  all  that  has  been  said  about  resettlement,  finding  jobs 
for  our  "  Boys,"  and  making  England  a  "fit  place  for 
heroes"  to  live  in,  ad\'ised  him  to  visit  his  former  emplovers, 
who  w;ould  no  doubt  be  able  to  fix  him  up.  This  he  did. 
But  with  what  result?  Sad  to  say  not  the  expected  result. 
Oh  yes.  thev  were  quite  prepared  to  fix  him  no.  but  at  what 
a  wage';'     -CI   I8s.   jier  week— (his  to  .-i   man  '27  years  of  age. 
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Now,  who  do  you  think  were  the  philanthropic  people  who 
were  prepared    to    pay    6uch    a    princely    sum?      Hold  your 

breath.  .  .  .  Messrs.  &  Co.,  of  London. *     When  it 

is  pointed  out  that  the  district  rate  for  au  as.-^istant  is  now 
about  £3  lis.  6d.,  it  is  quite  easy  to  see  how  conerous  (?) 
these  iHMple  are.  'No  wonder  the  discharjied  man  is  saying  : 
What  did  I  fight  for.  and  who?      A  woid  before  closing  to 

H.  .\.  Harding."  a  corresi^ondent  in  this  \ve<;k's  issue;  he 
flraws.  I  think,  the  only  conclusion  possible  from  the  case  he 
quotes  re  the  grants.  That  is,  that  the  E.T.TJ.  is  the  organi- 
Kation  for  the  electrical  worker.  In  closing  I  would  ask  him 
to  seriously  consider  the  [xisition  before  going  so  far  as  to 
assist  in  yet  another  .Association  being  formed;  I  think  he  will 
agree  that  the  main  trouble  at  the  moment  in  the  industrial 
world  is  that  there  are  by  far  too  many  .Associations,  each 
trying  to  score  a  point  one  against  the  other,  with  what 
result  we  can  all  see.  My  advice  is  :  take  the  E.P.E..\.  and 
the  E.T.U..  put  one  against  the  other,  judge  for  yourself 
which  is  the  one,  then  join  that  one.  Remember  inside  you 
i-an  do  a  lot,  but  out-side  your  hands  are  tied. 

Robert  J.  Thompson,  Local  Secretary,  E.T.U. 

Walthainstow,  Juns  •iird,  1917. 

\'  Without  inquiry,  we  think  it  inadvisable  to  give  the 
name.— Eds.  £i.£c.  Rev.] 

A  Colossal  Blunder. 

If  attention  has  not  already  been  drawn  to  the  foUowin;,' 
extract,  it  may  prove  of  interest  to  your  readers,  as  illustrat- 
ing how  even  so  reliable  a  publication  as  the  "  Encyclopaedia 
Britannica "  may  occasionally  give  .somewhat  misleading  in- 
formation. The  "  howler  "  referred  to  is  to  be  found  in  the 
.American  reprint  of  the  9th  edition  (published  circa  1895), 
Vol.  XVU..  -Addenda,  under  the  heading  "  Motors.  Electric." 
As  the  newspapers  say.   "  comment  is  superfluous  "  :  — 

"...  Many  people  fail  to  under.stand  how  it  is  that  an 
electric  motor  furnishes  power.  .  .  .  The  principle  of  the 
motor's  operation  is  the  application  of  the  current  through 
the  wires  or  l«rushes  to  the  commutator,  which  may  be  temied 
the  axl(  of  the  motor.  This  commutator  is  made  up  of  a 
great  number  of  sheets  of  brass,  spreading  out  radially  and 
separated  by  .'nsulating  material.  These  commutator  bars 
c,iu.se  the  alternating  currents  produced  in  the  armature  to 
flow  in  the  same  direction  externally,  on  what  may  be  un- 
scientifically called  the  "hub."  A  repellant  action  is  pro- 
duced between  these  commutator  bars  and  the  brushes,  an 
action  similar  to  that  of  the  magnetic  needle.  This  repellant 
action  of  the  current  from  the  brushes  produces  a  pushing 
result  on  the  commutator  (or  axle),  and  causes  it  to  turn 
around  rapidly,  in  connection  with  an  armature  mounted 
between  large  field  magnets.  This  rotation  is  directly  applied 
by  means  of  a  belt  or  the  like  to  the  machinery.  Where 
motors  are  applied  to  street  cars  .  .  .  the  motor  (or  motors) 
is  usually  placed  beneath  the  car,  while  resistance-boxes,  by 
means  of  which  the  motor-man  controls  it.  are  on  either 
platform,  and  are  operated  by  handles,  much  after  the  manner 
of  a  brake."         p.  x.  Swann.  A.C.G.I.,  B.Sc,  D.I.C. 

T.ondon.  S.E..  Jvne  Wth,  1919. 

Scott'Connected  Transformers. 

Referring  to  the  note  on  p.  731  of  your  last  issue,  Scott  con- 
nections if  properly  made,  and  if  great  care  is  taken  during 
balancing  will  operate  most  successfully.  I  have  had  con- 
siderable experience  during  my  i-csearch  on  electrothermal 
chemistry  in  the  conversion  of  three-phase  to  two-phase  cur- 
rents. I  found  I  could  get  a  very  good  balance,  and  the 
t,emperature  rise  in  either  of  the  transformers  was  nothing 
much  to  observe;  however,  I  noticed  the  temperature  rise 
highest  in  transformer  ab. 

I  found  the  best  load  to  operate  at  was  90  per  cent,  of  the 
full  rated  load  of  the  combined  transformers.    The  following 
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abed  are  the  high-tension  windings,  and  \  B  o  D  the  low- 
tension  windings  of  two  equal  transformers  giving  the  desired 
voltage  ratio  between  the  three-phase  supply  1.  2.  3,  and  the 
two-phase  currents  to  be  produced.  The  transformer  a  b 
has  .T  tap  e.  so  that  e  b  is  87  per  cent,  of  a  b.  nssuming  that  / 
is  a  tip  at  the  middle  of  the  h.t.  windings.  When  the  connec- 
tions are  made  as  above  .\  b,  c  d,  will  have  a  phase  difference 
of  one-quarter  period,  and  be  of  equal  voltage.  It  is  sometimes 
convenient  to  use  transformers  single  phase  with  the  CT  per 
cent,  tap  e.  The  above  very  seldom  goes  out  of  balance,  and 
the  temperature  remains  constant  if  90  per  cent,  load  is  taken 
from  it.  J,  D,  Doyle,  B.Sc.  B.tng.,  Prafos>m^T. 

Ballybrnch,  co.   Dublin.  June  1^!^f.  1919. 


14,576.  "  Meiliixis  of  deiermining  dir<-ciion»  oi  signals  in  wir<.-lci>s  teU- 
graphy."    J.  O.  Jstewaht.    June  10th. 

14,583.    •■  Elociro-ilK'rapeutic  applionces."    A.  H.   Hewitt.    June  10th. 

14,t)00.  "  bignalling  apparatus.*'  'V .  0(hii>vear  vS:  W.  .A.  Goodyear. 
June  10th. 

14,608.    ■'  Shade  carriers  lor  electric  lamphoiders.    V.   H0P8.    June  10th. 

14,t)14.    ■'  Electric  lanipholdcrs."    V.   Hope.    June  lOih. 

I4,lil7.  **  Combined  inotor  and  dynamo  with  dual  fiL-ld  control  (or  startitjg 
and  lighting  !,T:t»  for  automobile!.'.    £.  J.  Hawkins.    Jum;  10th. 

14,t>18.  ^*  Electric  «witch-device  for  securing  railway<arriage  doors."  L. 
CuLEMAN.     Jun,^    10th. 

14.632.  "  Switches  for  automatic  and  semi-automatic,  telephone  systems.** 
L.  C.   l)\v.K<vt.     June  lyth. 

14.633.  "  .\utumatic  and  semi-automatic  telephone  systems."  L.  C 
BliiRAVE.     June  lOlh. 

14,668.  "  Dynamo  electric  machines  and  means  for  controlling  operation 
thereof.     L.  J    Stevenson.    June  10th.    (U.S.A.,  June  30th,  1918.) 

14,675.  '*  Electric  insulatorj.'*  F.  W.  LeTai4..  (Westinghousc  Electric  and 
Manulacluring  Co.)    June  10th. 

14,078.  *'  Sparking-plugs  for  ituernal-conibustion  engines."  L.  Morel. 
June  luth.     (l-rance,  June  10th,  1918.) 

14.680.  "  Electric  switches."  K.  L.  Muhray  &  Tblbpiione  Manufaciuhinc 
Co.    June  10th.  — 

14,682-3.  "Apparatus  lor  transforming  electrical  energy."  J.  E.  C-u-verlev 
&  W.  E;  HicuFiELU.    Junc  10th. 

14.681.  '•  Electrical  engine-starting  device."  S.  T.  Hesn  &  Rushmores, 
Lio.    June  10th. 

14,707.  "  Ignition  and  lighting  current  generators  for  internal-combustion 
mgincs."    R.  L.  Aspden.    June  11th. 

14.731.  "  Device  (or  locking  steering-gear  and  switching  off  electric  current 
from  magnetos  of  motor  cars,  boats,  aeroplanes,  &c.'*  G.  CunfMUSKBY. 
June  tlth. 

14.732.  "  Electric  theft  or  burglar  alarm  apparatus,  &c."  W.  L.  Elus. 
June  11th. 

14,734.    "Junction  boxes  for  electrical  conduits."    A.  W.  Sclaiek.  June  Uth. 

14.757.  "  Electric  circuit  connecting  Je\iccs."    J.   Glasson.    June  Uth. 

14.758.  "  Oscillating-apparatus  (or  submarine  signalling.  X. ."  St  bmarine 
Slr.XAi.  Co.    June  Uth. 

14.760.  "  Electric  insulators.'*    H.  LuTZ.    June  11th. 

14.761.  "  Suspension    insulators."    H.   LUTz.    June   11th. 

14.762.  "  Container  for  secondary  cells."    E.  G.  Lind.    June  Uth. 

14,776.  "  Electrically  heatc-d  laundry  irons,"  1-.  Anoell  Si  H.  Ancei.l. 
June  Uth.  

14.782.  "  .Means  for  preventing  manipulation  of  electric  motor-vehicles. 
H.  Ckochat.    June  11th.  ,         ,,  ,. 

14.790-17,701.    Magneto-electric  machines."    C.  Olivetti.    June  Uih. 

14,792.    "  Distributors  for  ignition  apparatus."    C.  Olivetti.    June  11th. 

14,797  "Signalling  devices."  H.  ASHWORTH,  J.  J.  ASIIWOKTH  &  R.  R. 
A.'.iuvouni.    June  12th. 

14  808.  "  Interlocking-devices  for  combined  tumbler  switches  and  sockets. 
J.  H.  C0U.1E.    June  12th.  .  .    u        ,  . 

14,809.  "  Fixing  frame  for  securing  electric  meters  switches,  fuses,  Sic,  to 
wall.*.  &c."    E.  A.  Wecch.    June  12th.  ,      ,      ^     „ 

14,818.  "  Sparking-plugs  lor  internal-combustion  engines.  J.  S.  FOLEY. 
June  12th.  ^  ~  „      ^      ,.. 

14,825.  ".Aerial  systems  lor  wireless  telegraphy."  C.  T.  WlLliiNSON. 
June  r2th.  -  „      .. 

14,843.  "  Rotarv  rectifier  of  alternating  current.  A.  D.  Macropoijlos 
(.Macropulos).    June  12th.  -  ^        .  .      „ 

14.877.  "  Process  for  production  of  plates  and  sheets  by  electro-deposition. 
S.  O.  CowpEU-CoLES.    June  12th. 

14.879.    "  Electric  furnaces."    E.  P.  Barfield  S;  L.  W.  Wild.    June  12th. 

14.909.  "  Trolley  heads  for  overhead  wire  systems  of  electric  ^traction." 
Bkecknell.  Munko  &  RoGEKS  S:  A.  M.  Willis.    June  13th. 

14,913.  "  Methods  of  converting  supply  of  direct  current  from  one  voltage 
10  another."    Auto.matic  Telephone  Manufactukinc  Co.    Junc^l3th. 

14.919.    "  Air-cooled  sparking  plugs."    L.  Pineschi.    June  13th. 

14,934.  "  Holders,  contacts  and  sockets  for  wireless  or  vacuum  tubes."  W. 
J.  P0..VOLANK.    June  13lh.  ....  .,•        . 

14.940.  "  M.ignctic  or  eleclrom-ignctic  measuring,  indicating,  recording,  itc, 
apparatus."    L.  K.  Gleason.    June  13th. 

14.941.  "  Sparking  plugs."    A.   Watkins.    June  13th. 
14.948.    "  Electric  switches."    R.  P.  .Mvers.    June  13th. 

14,956.  "  Safety  device  or  belt  trap  for  electric  lighting  of  trams."  W. 
VVooo  (Wood).     June  I3th.  .         „ 

14  963.  "  Distributors  for  ignition  systems  of  internal-combustion  engines. 
D.  A.  V.  RisT.    June  13th. 

14.991-2.  "  Automatic  telephone  svstem."  Reuvy  Automatic  Telephone 
Mas'lfaciuring  Co.  &  F.  M.  Ward.    June  13th.  '         .     „ 

14.993.  "  Automatic  telephone  systems."  B.  B.  Johnson  &  Relay  Auto- 
matic Telephone  Manufacturing  Co.    June  13th 

14.994.  "  Receivers  of  wireless  signals."    E.   E.   Frankis.    June  13th 
15.036.    "  Electric,  Sc,  change  letter  signs."    J.  S.  Powell  &  R.  V.  Willes. 

ford.    June  14th. 
15,047.    "  Induction  coils."    F.  Weatherill.    June  14th. 


PUBLISHED     SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specificatiors  will  be 
printed    and    abridged,   and    all    subsequent    proceedings  will    be    taken. 

X9X6. 

2.598.  De\ices  for  cot;pLiNG  circuits  in  wireless  telegraphy  and  tele- 
phony so  as  to  produce  oscillations  having  a  strictly  single  frequency. 
E.   Bellini.     February  21st,   1916.     (126,978.) 

X9IV. 

1.460.  Wireless  telephony.— Soc.  Francaise  Radio-Electrique.  February 
15lh.  1916.    (127.008.) 

2.591.  Electric  driving  gear  particularly  for  motor  cars  E.  Crochat. 
December  l.nh.  1916.     (Patent  of  addition  not  granted.    (12,,01i., 

2.656.  Receiving  apparatus  for  wireless  telegraphy.  L.  N.  Brilluoin  & 
G.  A.   Bcauvais.     .March  27th,  1916.     (127,103.) 

2.6.')7.  Telephone  installations  particulaply  for  wireless  telegraphy.  L. 
N.  Birlluoin  &  C.  A.  Beauvais.    November  7th,  1916.    (127,r)14.) 

4.083.  Processes  of  producing  metallised  brushes  for  electric  macblnes. 
Comp.ignic  GenSrale  Eleclrique.     May  27th,  1916.     (127,030.) 

4,288.  Apparatus  for  the  electric  driving  of  siiTps  su«h  »J  ,*"™''*"''^'- 
E.  C.  R,  .Marks.    (Volta  Soc.  -Anon.)    March  24th,  1917.    (127,042.) 

18  3r.^     Gs;.-cr>!vc-   Avr  OTErs  m.«hi\-js  h«vt«   M»r.KFnc  wocK^HOirtos. 
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